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In case X is a single bond,
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In case X is an ethynediyl group,
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20 dioxa-8-aza-spiro[4.5]dec-8-y}; carboxy-lower alkoxy; cyano-lower alkyl; 2,3-dihydroxy-
lower alkoxy; carbamoylmethoxy; 2-oxo-[1,3]-dioxolan-4-yl-lower alkoxy; (2-hydroxy-
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and their pharmaceutically acceptable 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.

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

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 2 large number of physiological processes. The glutamate-dependent
stimulus receptors are divided into two main groups. The first main group forms ligand-

30 controlled ion channels. The metabotropic glutamate receptors (mGluR) form the second
main group and, furthermore, belong to the family of G-protein-coupled receptors.
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Objects of the preseht invention are compounds of formula I and their pharmaceutically

20 acceptable salts per se and as pharmaceutically active substances, their manufacture,
medicaments based on a compound in accordance with the invention and their
production, as well as the use of the compounds in accordance with the invention in the
control or prevention of illnesses of the aforementioned kind, and, respectively, for the
production of corresponding medicaments.

25 Preferred compounds of formula I in the scope of the present invention are those in which
R is phenyl substituted in meta position by cyano; halogen; or imidazolyl which is
optionally substituted by lower alky or methylsulfanyl; 1,2,3-triazolyl; 1,2,4-triazolyl; or
isoxazolyl which is optionally substituted by lower alkyl.

The following are examples of such compounds:

30 3- (8-Chloro-4-oxo-7-phenylethynyl-4 5-dihydro-3H-benzo[b](1 4]d1azepm-2-y1)-
benzonitrile; :
3-[8-(4-Methyl-piperazin-1-yl)-4-oxo-7-phenylethynyl-4,5-dihydro-3H-
benzo[b}[1,4]diazepin-2-yl]-benzonitrile;
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benzo[b}(1,4}diazepin-7-yloxy]-acetonitrile;

20  8-(4-Fluoro-phenylethynyl)-7-hydroxymethyl-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b}[1,4]diazepin-2-one;
7-(2-Hydroxy-ethoxy)-4-(3-imidazol-1-yl-phenyl)-8-phenylethynyl-1,3-dihydro- -
benzo[b](1,4]diazepin-2-one;
8-(4-Fluoro-phenyl)-7-(4-(2-hydroxy-ethoxy)-piperidin-1-yl}-4-(3-imidazol-1-yl-

25 phenyl)-1,3-dihydro-benzo[b][1,4]diazepin-2-one;
8-(4-Fluoro-phenyl)-7-hydroxy-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo(b][1,4]diazepin-2-one;
8-(2-Fluoro-phenyl)-7-methoxy-4-[3-(2-methyl-imidazol-1-yl)-phenyl]-1,3-dihydro-
benzo[b][1,4]diazepin-2-one;

306 8-(2-Fluoro-phenyl)-7-hydroxy-4-(3-[1,2,3]triazol-1-yi-phenyl)-1,3-dihydro-
benzo[b][1,4]}diazepin-2-one;
8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(2-methyl-imidazol-1-yl)-phenyl}-1,3-dihydro-
benzo[b][1,4]diazepin-2-one;
8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(2-methylsulfanyl-imidazol-1-yl)-phenyl}-1,3-

35 dihydro-benzo[b]{1,4]diazepin-2-one;
8-(2,5-Diftuoro-phenyl)-7-methoxy-4-(3-[1,2,3] triazol-1-yl-phenyl)-1,3-dihydro-
benzo[b}{1,4]diazepin-2-one;
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20 pyridine-2-carbonitrile; : -

4-[7-(4-Fluoro-phenyl)-8-hydroxy-4-oxo-4, 5-d1hyd.ro-3H-benzo[b][1 ,4]diazepin-2 -yl]-
pyridine-2-carbonitrile; :

4-[7-(2-Fluoro-phenyl)-8-hydroxy-4-0xo-4,5- d1hydro-3H—benzo[b][1 ,4]diazepin- 2-yl]
pyridine-2-carbonitrile; and

25  8-(2-Fluoro-phenyl)-4-{2-(4-methyl-imidazol-1-yl)-thiazo}-4-yl}-1,3-dihydro-
benzo[b][1,4]diazepin-2-one.

All tautomeric forms of the compounds of the invention are also embraced herewith. =

" The term "lower alkyl” used in the present description denotes straight-chain or branched
saturated hydrocarbon residues with 1-7 carbon atoms, preferably with 1-4 carbon atoms,

30 such as methyl, ethyl, n-propyl, i-propyl and the like.

The term "lower cycloalkyl" used in the present description denotes cyclic saturated
hydrocarbon residues with 3-5 carbon atoms, preferably with 3 carbon atoms, such as

cyclopropyl.
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According to scheme A, compounds of general formula ], in which X, R', R? and R? are as
described above, can be prepared from compounds of general formula I1 via an acylation-
15 deprotection-cyclization sequence:

For example reacting compounds of general formula I with a dioxinone IV, in which R is
as described above, in an inert solvent such as toluene or xylene at elevated temperatures,
preferably between 80 °C and 160 °C gives rise to compounds of general formula III.

Alternatively, compounds of general formula III can also be prepared by for example
20 reaction of a compound of general formula II with a B-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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different routes depending on the nature of R’ from the iodo-compounds of general

formula V, in which R? is as described above. As shown in scheme B, the key steps are

5 coupling reactions of Suzuki- and Stille-type in presence or absence of carbonmonoxide.
The exact conditions for the respective compounds of general formula II can be found in

- the experimental part.

Compounds of general formula V, in which R? is as described above, can be prepared by
different routes depending on the individual residue R*:

10 Scheme C
NO, o ' NO, ' NO,
R NaOAc/ R NH general NHB
2 HOAc 2 procedure R HBoc
>4 general XII 8 Va
procedure
A

GP B, method a: diphosgene, EIOAc, 77 °C; then 1-BuOH
GP B, method b: Boc,0, Cs,CO,, 2-butanone, 52 °C
GP B, method c: i) Boc,0, DMAP, THF; i) TFA, DCM, 0 °C

As shown in scheme C, compounds of general formula Va, in which R? is lower alkyl,

halogen or alkoxycarbonyl, can be prepared from the known compounds of general

formula XI by iodination and subsequent protection of the synthetic intermediates with
15 general formula XII.

The iodination step can be carried out by for example using iodine monochloride in acetic
acid in the presence of sodium acetate. The reaction can be for example carried out at
temperatures between 20 °C and 80 °C

The protection of the amino function can be achieved by for example reacting compounds

20 of general formula XII with di-tert.-butyl-carbonate in the presence of a base such as
cesium carbonate. The reaction can be carried out in polar solvents such as acetone or
butanone and the like at temperatures between 20 °C and 60 °C.

As shown in scheme D, compounds of general formula Vb and Vc, in which R? is attached
via a sulfur- or nitrogen-atom (R? represents for example morpholin-4-y;

25 thiomorpholino-4-yl; dialkylamino; carboxymethylsulfanyl etc), respectively, can be
prepared from the intermediate XIII by a nucleophilic substitution reaction with the
respective amines or mercaptanes in the presence of a suitable base.
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The reaction is preferably carried out in a polar, aprotic solvent such as dimethyl
formamide, N-methyl-pyrrolidone or dimethyl sulfoxide and the like. The base can be

5 selected from the sterically hindered amines such as Hiinig’s base, alkoxides such as .
sodium methoxide and tert.-butoxide, or hydrides such as sodium hydride. The reaction
can be performed at temperatures between 20 °C and 110 °C, depending on the individual
compounds to be synthesized.

Compounds of general formula Vd in which R? is attached via an oxygen atom (R?
10 represents for example lower alkoxy, lower halo-alkoxy, lower cyclo-alkoxy, lower alkoxy-

lower alkoxy; etc.) can be prepared as for example shown in scheme E:
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by a nucleophilic aromatic substitution reaction with the respective alcohol in the presence
of a suitable base and subsequent protection of the amino function. The base can be

5 selected from the class of Bronsted bases such as potassium hydroxide and the like. The
reaction is preferably carried out in a polar, aprotic solvent such as dimethyl formamide,
N-methyl-pyrrolidone or dimethyl sulfoxide and the like at temperatures between 20 °C
and 100 °C.

The protection of the amino function can be achieved by for example reacting compounds

10 of general formula XV with di-tert.-butoxy carbonate in the presence of a base such as
cesium carbonate. The reaction can be carried out in polar solvents such as acetone or
butanone and the like at temperatures between 20 °C and 60 °C.

Another method to achieve this protection step is to transform first the amino function in
a2 compound with general formula XV into an isocyanate by reaction with phosgene or a

15 phosgene equivalent in the presence of a suitable base, which is then treated with tert.-
butyl-alcohol to give the desired compounds of general formula Vd.

Another suitable method to achieve this protection step is to transform first the amino
function in a compound with general formula XV into the corresponding di-Boc
compound by reaction with excess di-tert.-butoxy carbonate in the presence of 4-

20 dimethylaminopyridine (DMAP), which is then treated with 2 eq. TFA in dichloromethane
to give the desired compounds of general formula Vd.
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38, 3224 The alkylation of the phenol XX to the desired compound of the general formula
Vd can be carried out with electrophilic reagents of the general formula R-X, in which R

has the meaning of lower alkyl, lower alkenyl, alkyl acetate or benzyl and X represents a

leaving group, for example iodide, bromide, methanesulfonate or tolylsulfonate, in a

15 suitable solvent in the presence of a base. The reaction is preferably carried out in polar,
aprotic solvents, for example chlorinated solvents such as dichloromethane, chloroform or
dichloroethane, or amides, for example dimethylformamide, dimethylacetamide and N-
methyl-pyrrolidone, or sulfoxides, for example dimethyl sulfoxide. The base can be
selected from the sterically hindered amines such as Hiinig’s base, alkoxides such as

20 sodium methoxide and tert.-butoxide, hydrides such as sodium hydride, hydroxides such
as potassium hydroxide, carbonates such as potassium carbonate or hydrogen carbonates
such as potassium hydrogen carbonate. The reaction can be performed at temperatures
between -20 °C and 80 °C, depending on the individual compounds to be synthesized. For
the synthesis of an O-tert.-butyl compound with the general formula Vd the phenol XX

25  can be treated with DMF-di-tert.-butylacetal in toluene or benzene at 80 °C as described in
Synthesis 1983, 135.
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can be found in J. Org. Chem 1973, 38, 3224. The al kyl ati on of the phenol
XX to the desired compound of the general fornmula Vd can be carried out
wi th el ectroplilnoferyr eagents of the general formula R- X, in which R has the
meani ng of | ower al kyl, lo'\éfr al kenyl , al kyl acet at e &l benzyl and X
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and N- net hyd-sigapenzedd done, or sul fgl §e Qi8R e Hir I\Qﬁﬂﬁéfgu)—_x]i de.
The base can be selected fromthe sterically hinderedlagiygs, Sucy
Huni g' s base, al koxi des such as 20 sodi um net hoxi de and Cefinmbut ppdde,
hydri des such as sodi um hydri de, hydroxides such as potassi umzhydroxi de,
carbonat es such as potassium carbonate or hydrogen carbonates such. as
pot assi um hydrogedg (f;ar bonate. The reaction can be {.l)lerformed at ten‘ﬁgratures
5 compotnds of general formula Ve and Vf in which R* is attached via a carbon atom (

represents for example lower alkyloxy-carbonyl-methyl; cyano-methyl, etc.) can be

prepared from compound XIII or XIV by for example reaction with a malonic acid ester or

~half-ester in the presence of a base followed by the removal of one of the alkyl carboxylates

via decarboxylation. The exact reaction conditions vary with the identity of the individual
10 compounds and are described in the examples.

The key intermediates XIIT and XIV can be prepared as already described in scheme C.

For the one-carbon-moiety bearing compounds of the general formula Vh to V], the
synthesis starts from known methyl 3-amino-4-nitrobenzoate. Standard iodination as
described in synthetic scherne C leads to the iodide XXI, which in turn can be protected

15 with the Boc-group. The reduction of the methyl ester can for example be performed by
treatment with lithium borohydride, sodium borohydride or diisobutylaluminumhydride
in an aprotic solvent like for example THE, ether or toluene . The presence of an alcohol
such as methanol, ethanol or isopropanol can be advantegous. The reduction is preferably
carried out at temperatures between —20 °C and 0 °C. Further functionalization, like for

20 example conversion into a chloride (Vk), of the resulting benzylic alcohol Vh follows
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5 According to scheme G, compounds of general formula II in which R’ is as described above . -
for compounds where X is an ethynediyl group can be prepared by different routes from
the iodo-compounds V, depending on the nature of R! and R? As shown in scheme G, the

transformation can for example be carried out

a) by directly attaching the R'-alkynediyl-substituent to a compound of general formula V
10 viaa Sonogashira-typé 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 a compound. of general formula V to yield, after deprotection with sodium -
hydroxide in methanol, the intermediate XVIII which then can be transformed via a
second Sonogashira-type coupling with the appropriate reactant R'-I, R'-BrorR}-

15 OSO,CF; and reduction of the nitro group to the desired compounds of general formula II.
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5 According to Scheme H, the dioxinones and £-keto esters building blocks with the general
formula IV and IVa can be prepared by methods known to someone skilled in the art from
the corresponding carboxylic acid derivatives R>-COR, i.e. free acids, methyl or ethyl esters
and acid chlorides. The exact conditions for the corresponding compounds can be found
in the experimental part.

10  Another synthetic route to prepare compounds of general formula I in which R}, R®and X
bave the meaning as described above and R® is a carbamide of general formula C(O)NR*R®
in which R* and R is hydrogen, lower alkyl or R* and R® together form a morpholino-
residue or a N-methyl-piperazine, is outlined in scheme I

b

SchemeI
1
R} H O  RYRENH, CO R\ H O
\X:(jN PJ(OAc),, PPh, or dppp XDN
ELN
R? N= —m R? N= o
| DMF
5
general procedure ¢N—R
Q R

15 Ia b
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10 be used for the treatment or prevention of acute and/or chronic neurological disorders,
such as psychosis, schizophrenia, Alzheimer’s disease, cognitive disorders and memory
deficits. Other treatable indications are restricted brain function caused by bypass
operations or transplants, poor blood supply to the brain, spinal cord injuries, head -
injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia. Further treatable
15 indications are acute and chronic pain, Huntington's 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, urinary incontinence, nicotine addiction, psychoses,
opiate addiction, anxiety, vomiting, dyskinesia and depression.

20 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 administefed orally, e.g. in the form of tablets, coated tablets, dragées,

~ hard and soft gelatine capsules, solutions, emulsions or suspensions. However, the
administration can also be effected rectally, e.g. in the form of suppositories, or

25 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,
30 dragées and hard gelatine capsules. Suitable carriers for soft gelatine 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 gelatine 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
35 alcohols, polyols, glycerol, vegetable oils and the like, can be used for aqueous injection
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other therapeutically valuable substances.

As mentioned earlier, medicaments containing a2 compound of formula I or a
pharmaceutically acceptable salt thereof and a therapeutically inert excipient are also an
10 object of the present invention, as is a process for the production of such medicaments
which comprises bringing one or more compounds of formula I or pharmaceutically
acceptable salts thereof and, if desired, one or more other therapeutically valuable
substances into a galenical dosage form together with one or more therapeutically inert

carriers,

15 The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, the effective dosage for oral or parenteral
administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/ kg/day being
preferred for all of the indications described. The daily dosage for an adult human being
weighing 70 kg accordingly lies between 0.7-1400 mg per day, preferably between 7 and

20 700 mg per day.
The present invention relates also to the use of compounds of formula I and of
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.

25 The compounds of the present invention are group II mGlu receptor antagonists. The
compounds show activities, as measured in the assay described below, of 50 UM or less,
typically 3 uM or less, and ideally of 0.5 pM or less. In the table below are described some
specific pKi values of preferred compounds.

30
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8-(2-Fluoro-phenyl)-7-hydroxy-4-(3-[1,2,3]triazol-1-yI-

y1)-phenyl]-1,3-dihydro-benzo[b}[1,4] diazepin-2-one

0.028
phenyl)-1,3-dihydro-benzo[b][1,4])diazepin-2-one
8-(2-Fluoro-phenyl)-7-hydroxy-4-{3-(2-methyl-imidazol-1- 0.108
yl)-phenyl]-1,3-dihydro-benzo{b][1,4]}diazepin-2-one
8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(2-methylsulfanyl- 0.021
imidazol-1-yl)-phenyl]-1,3-dihydro-benzo{b}{1,4]diazepin-
2-one
8-(2,5-Difluoro-phenyl)-7-methoxy-4-(3-[1,2,3]triazol-1- 0.012
yl-phenyl)-1,3-dihydro-benzo[b}[1,4]diazepin-2-one
8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(3-methyl-isoxazol-5- 0.015

3-[7-(2,5-Difluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-

0.006
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3- (8- Chl oroPSlE"\é\B P%“’E‘ngﬁ ‘?E(TW%R&M@PS 3H 0.028 benzo[ b]

, 4] di azepin-2-yl) - benzonltrlle 3-

1
hydr o1 b *‘*‘“‘“’W“““’*‘W"“"”W‘W"* A T
(g Chl orp PXPBQS&#JE? éﬁ};’i Jrﬂ'%ﬁn%ﬂﬁﬁugﬁid‘g#“?ﬁl% befzo[ b]

4] di azepi n-2-yl ) -benzonitrile

[

[

d

3-

[1,

[ 4- (3- Cyano- phenyl ) - 2- oxo- 8- phenyl et han 2, 3- d| hydro- 0.051 1H benzo[ b]
[ 1, 4] di azepi n-7-yl sul fanyl ]-acetic acid net hyI ester 2-
[ 4
[1
3-
di
3-

) 51]3' %Z!%'E#ﬂb%?gmgﬁ o%l_'g&ﬁﬁytlr& P&é&ﬁ'cﬁo ellg‘iergbrane | hydro- | H-benzo[ b]

’(8 Met hoxy- 4- oxo- phe %'get hynyl - 4, 5- di hydr o- 3H 0.046 benzo [b] [ 1, 4]
i azepi n- Trgﬂsj}ectmgm =7}

(8- OyanoRRiWles o 18 0Y REREP YhotdinTh BBt H vas ot FENen)

[1, 4] diazepln- enzoni

4- (3- | 6doSpNakapishi (Kyozo,Tepandvapdsubdayed idtpthereykaybyngpressiof ¥éctor pcDNA
4 (-1 m AL e P8 hiteogn (v Ehac 18k NedcDldige, This yecoy copstruct (peD1mGR2)
phenyl et h yvlayto—lra&sfdcrttdfmtb alpevives| plpsnpid eafoding thergene foraromycin 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 (2 mM 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°- _
agcatcactgtgggtggcataggage-3’ in 60 mM Tris HCI (pH 10), 15 mM (NH,);S0;, 2 mM
15 MgCl,, 25 units/ml Taq Polymerase with 30 cycles anneahng at 60 °C for 1 min., extention
at 72 °C for 30 s, and 1 min. 95 °C denaturation.

Membrane preparation _
Cells, cultured as above, were harvested and washed three times with cold PBS and ﬁ'ozen
at -80 °C. The pellet was resuspended in cold 20 mM HEPES-NaOH buffer containing 10
20 mM EDTA (pH 7.4), and homogenised with a polytron (Kinematica, AG, Littau, -
Switzerland) for 10s at 10 000rpm. After centrifugation for 30 min. at 4 °C, the pellet was
washed once with the same buffer, and once with cold 20 mM HEPES-NaOH buffer
containing 0.1 mM EDTA, (pH 7.4). Protein content was measured using the Pierce
method (Socochim, Lausanne, Switzerland) using bovine serum albumin as standard.

25 [’H]-LY354740 binding
After thawing, the membranes were resuspended in cold 50mM Tris-HCl buffer containing
2 mM MgCl; and 2 mM CaCl,, (pH 7) (binding buffer). The final concentration of the
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[ 1, 4] di a7enqhpirkibitibn BYveShare fited ?ﬁéﬂqrfbﬁ:r %Jr%mftﬁ Iloglzs fﬁt{af/ilog gbvu'tFZI 50

8- (2 Fl uor o- phenyl -7- roxy- 4-
phenyl) 1, ¥aly Fsh %-%@‘Féiﬂe@}s [ 1, 4] di azepi n- 2-one

8- (2- Fl uor o- phenyl ) - 7- hydr oxy- 4- [ 3- (2-net hyl -i m dazol -1 - 0.108 yl)-phenyl]
- 1, 3-di hydro-benzo [b] [ 1,4] diaz §
8- (2 Fl uor o- phenyl ) -7- hydroxy 4-[ 3- (°Z- ul fanyl - 0.021

I m dazol - 1-yl ) - phenyl ] -1, 3-di hydro-benzo[b] [ 1,4] diazepin
The following examples relate to the preparation of the (4-iodo-2-nitro-phenyl)-carbamic

acid tert.-butyl esters (Synthetic Scheme C):

15 General procedure A
Preparation of 4-iodo-2-nitroanilines by iodination of 2-nitroanilines [according to
Wilson, J. Gerald; Hunt, Frederick C. Aust. J. Chem. 1983, 36, 2317-25])

To a stirred solution of the 2-nitroaniline (1.0 mol) in HOAc (500 mL) containing
anhydrous NaOAc (93-103 g, 1.125-1.25 mol), iodine monochloride (59-66 mL, 1.125-1.25

20 mol) in HOAc (300 mL) was added over 60 min. The reaction mixture was heated to the
given temperature until thin layer chromatography (tic) indicated complete conversion of
the starting material, stirred for another 30 min at 23 °C, then diluted slowly with H,O
(1000 mL) which caused the separation of the crystalline product. Stirring was continued
for 1 h and the product was filtered off, washed free of HOAc and dried in vacuum at 60

25 °C.

Example Al
5-Chloro-4-iodo-2-nitro-phenylamine

Prepared from 5-chloro-2-nitroaniline by iodination with iodine monochloride in
HOAc/NaQAc according to the general procedure A (80 °C). Obtained as an orange solid.

30 MS (EI) 298 (M") and 300 [(M+2)"]; mp 202-203 °C (dec.).
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8- (4- Fl uor o- phenyl et hynyl ) - 7- hydr oxy- 4- ( 3-i mi dazol -1-yl - 0. 013

phenyl ) - 14dodo+5ynhethyb2rmitrpiphepylaming azepi n- 2- one ' :

8- (4- Fl uor o- phenyl et hynyl ) - 7- hydr oxy-4- (3-[ 1,2,3]triazol- 0.010

1-yl - phen - | ra-per : : ks N-adn noshib 4740

bi ndi ng o?}weﬁ%%%ﬁg’ﬁggﬁ%%?ﬁﬁe Pgﬁg;sm‘rl?%gggfbect | orrlidgﬁg cell

cul ture cH@AINaOMcrgeardingtathegeneel procedureA (80 8ChiObtained s aredsolidt 11 was
obtained from Prof. 5 S. Nakanishi (Kyoto, japan), and subcloned into the
eukaryaqti haR\. YeCiqlo | -amp fromInvitrogen (NV Leek, The _
Net her%an s§m5rgf8:u@26¥§’rfsgoﬁgg%@t (pcD nGR2) was co-transfected with a
psvNeo plasm d encodi ng the gene for neonycin resistance, into CHO cells
by a nodi ExampleAXi um phosphate met hod described by Chen & Okayama (1988).
The cells were maintained in Dul becco's Mddified Eagle mediumw th reduced

L- 1o gl ukam b Vo s 28R GERA hakh and 10% di al ysed foetal calf
ser umfro?’na‘gn coéé??{gvh(rggggﬁ, Swi tzeﬁhg(n}g%e.r Sel ection was nade in the
presence of G418 (1000 ug/m final). Cl ones were ideniified l@/ reverse
transcri pPreparest fremByamino4-nitrebentoir padameethyl esier( 23258y CABNR (9954 419%r

i fi N : t4f yeRel ' |
ageat cact gt ﬁaé?zﬁ‘%’q 0% AONIO AR e O A5 bn 2B A (50 g, 164 mmolly 1 504,
2 v 1B M (%5911&i4t gmolnmzmag@liaébswmhwg@qe;eddnesste&hﬁ%mhwtat 60 C

for 1 mn 60 KEG YR ﬁﬂtceé'ﬁl g?&s&ezf Bbasf CDoledd 23 °afid ega}oﬁtg& BRdyhesi on.

I\/Errbranena_reparatlo “cultured as above, were harvested and washed

three ti nieken upinth@ (2083nk)hadpsted @bl with copg HaSOrtpH d) sateragdavith NaGhended:

in cold 2 Qﬁ%ﬁ?&ﬁwﬁﬁ PrORE {4 £750° RN, Frfdl 28mbhed organic layer over MgSO,.

Filtration and removal of the solvent in vacuum left the sufficiently pure 3-amino-4-

15 nitrobenzoic acid (22.26 g, 75 %) as an orange solid. This material was suspended in
MeOH (500 mL), conc. H2504 (3 mL) was add_ed and the mixture was heated to 65 °C for
2.5 days. The solvent was removed in vacuum, the solid residue taken up in EtOAc, washed -
with sat. NaHCOj3-sol. and brine, followed by drying over MgSO,. Removal of the solvent -
left the sﬁfﬁciently pure 3-amino-4-nitrobenzoic acid methyl ester (22.25 g, 93 %) as an

20 orange solid.} by iodination with iodine monochloride in HOAc/NaOAc according to the
general procedure A (35 °C). Obtained as an orange solid (29.38 g, 80 %).

MS (EI) 322 (M™); mp 168 °C (dec.).

General procedure B:
Preparation of (2-nitro-phenyl)-carbamic acid tert.-butyl esters from 2-nitroanilines

25 Method a: To a solution of diphosgene (4.1 mL, 34.1 mmol) in EtOAc (40 mL) at 0 °C was
added 2 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
filtered off and the filtrate was concentrated under reduced pressure to leave the pure 4-

30 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




20 mM EDTA (J;H 7.4), and honpogenised wth a polytron (Kinematica, AG
Littau, SWOYeMAnd) for 10s at 10 000rpm After centri f REKERMVOPHE 30 i n.
at 4 C, the pellet was washed once with_the same buffer, .and once with
cold 20 mM HEPES- NaOH buffer containing“0-1 nmM EDTA, (pH 7.4). Protein

content was,_neaspr i .ng; t-he . Pigrce. nethod.(Sacochi ausanne, .
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bi ndi ng Af Reritrolphanyii-catbamioidreptibatylester as ayeligvesulidd in cold 50mM Tri s- HC
buffer containing 2 nmM MyC12 and 2 mM CaCl2, (pH 7) (binding buffer). The

final conceptyati of .t.he 01/29011. PCTLEP 955 -20 .menbr.anes in the
assays was %‘f‘i}i”p EhRsimt ‘fﬁ&gﬁ%ﬁ"é%f%’ Bitreanine; %@q‘hy@%@p%@w a?ew- th
Lrenbr anes i(mmgmedm?bt)hnmmohatﬂm;hu% 7&Gp\]§tise ﬁﬁ@atsﬁmﬁﬁﬂ Bse0 (3018 1OI
our, in presence.af various ceptrations, of the conpound, t t est ed.
ol | owi i Ent/> TRehacr oescre LADGELeatdite o ithear g Arb R st aarC &
gl assf fi bgh. Thé éolvent waﬁrembﬁm ﬁcﬁﬁﬂﬁ@iesmaehva@?e?tgbmﬁﬂw | VfoEHzct)M.@m
specific bindin su n the presence 0 [. er
transfer ofﬁtqﬁ@gﬁ‘\f%aﬁ%ﬁfq wigmﬁa%w@dw Mé@@l@%%@mﬁmegol d
scinti | | at L4g8r Wasidthéd itk Bfifle (200 bnd AV algB&duls TYdis wer& eckBsbePRith Mixasie VVaS
nina Tri-Carb 2500 TR counter (Packard,

measured by liquid, scintillati .

Zuri ch, s\/ﬁ%ﬂlbaﬁ&)@ﬂmeé h&ﬁ%ﬂﬁﬁ%}fe&%mf@ drigd oyes MesiQu Bitered andithe splventiwas ed
Wi th a fo0UtendeVed B vRuuhPE gifelan GPERERIHI) veidh Wik pueidd b‘f@i’li@@%el cdlifhnH | |
coefficients. EXAMPLES | TFe foll ow ng exanples relate'to the preparation of
the (4-i odsbr?nmt?%pm exapg{ EH e to givedhe (4-iaso-2-pitig phenyl)esazbandg acidet i ¢
Scherme Q lgerfaueylabtePdsQGRISW Solfd. Pr eparation of 4-iodo-2-nitroanilines by

i odination of 2-nitroani'lines [according to WIson, J. Cerald; Hunt,

Frederi ck Ceﬁ@J t,. J. f:h,em 983, 36,2317-25] ,To a stirred solution of the
2-ni troani M f% To asglution,pf 10dgefonivopnting { 2H0mmgh) andMAB - 2RE%:
(93-103 g, mknalggsoﬁgﬁmlxﬂ) dt 09 PO Sral BRI UdRELwithiA fintie solutibavf Bod 20

mol ) in HOAc ( ) s _added over 60 mn. The reaction m xture was

heat ed Yo {446 ggﬂ?@rfnm@n‘ge A&EUSR0 mid mnd stinring vy spntintied sh2 Y BABAY miin; Ehe

i hdi cat ed gHeln@kRirE WRY&apbrted @b 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 mmol) was added dropwise. The mixture was stirred at 0 °C for 2 h, poured into
icecold sat. NaHCO3-sol,, extracted with DCM, washed with brine and dried over MgSO4.

20 Removal of the solvent in vacuum left a dark brown solid (199.71 g) which was coated on

o

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.

Example Bl
(5-Chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester

25 Prepared the isocyanate from 5-chloro-4-iodo-2-nitro-phenylamine (Example A1) (7.0 g,
23.45 mmol) with diphosgene (2.12 mL, 17.6 mmol) in EtOAc (30 mL), followed by
treatment with tert.-BuOH (100 mL) in CH,Cl; (100 mL) according to the general
procedure B (method a). Obtained as a yellow solid (7.1 g, 76 %). '

MS (EI) 398 (M") and 400 {(M+2)"]; mp 82-84 °C.

30 Example B2

(4-Todo-5-methyl-2-nitro-phenyl)-carbamic acid tert.-butyl ester



the starting material, stirred for another 30 mn at 23 t hen dil uted
sl owl y 129831 (1000 L) whi ch caused the separation ofPCtFFLf #Pst al 1 i ne
product. Stirring was continued for | Rzand the product was filtered off,
washed free of HOAc and dried in vacuumat 60 25 C. Exanple Al
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- HOAc/ NaOAc according to the general procedure A (80 C). Obtained as a red

solid. S%Sﬁg?mtr g@; fed 54 C (dec.). Exanple A3

5- Ani no>2-19 Z0i C aC|d met hyl ester Prepared from

3-am no-4-nitrobenzoic acid nethyl ester (22.25 g, (CAS-No. [99512-09- 11,

prepared iBxampleB3 eps as foll ows: 3-hydroxy-4-nitrobenzoic acid (30 g, 164
mmol ), to NHACQ (21.91 g, 410 mmol) in 25% aq. NH3 (180 nL) was heated in a

steel aut thfo-Z.iddd. i pe6 Behzol K3 Hleliyl dedar) . Cool ed to 23
C and eva%*ﬁ?&%ﬂcﬁr%&s ° Tzliken up in HZZO (200 en1_) adjusted pHw th

conc. H2S04 to saturated with Na and xtracte 6.x 750
m.), drid¥epas epcwg%geml %?@n%%&%ﬁ‘éﬂ° CpEQIE Fﬁa 'Bﬁ-"‘grfdte%@é’&qle of -

th I f _
ac?ds?z\zl e ’2]%3) (8.5 %ﬁ#%bﬁ with Biphosdeht @1 951};11)1 wuﬁxﬁoﬁuﬁ&owusstﬁ;m; follekenzoi ¢

as an-orange solid ter| uspended |p
MBOH (500 lm.',ireatmnt; it BUOEATF0 wal9 srsbiLhehalD oL hsssariina e el t o
65 C for %%?Aé/ﬁ( &gdgylm%ema?my@%gz\gw the solid residue-

taken up i'n washe wth sa and brine, followed by
drying over Renmoval .of the solvent left the sufficiently pure

3- ani no- 4-M8{ é’l‘&ﬂ%"‘lggﬁh R AYS ester (22.25 g, 93 % as an 20 orange

solid.} by iodination with iodine nonochloride in HOAc/ NaQAc accord| ng to
the Example B4 -

(5-Allyloxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester

15 Prepared the isocyanate from 5-aﬂyloxy—4-iodo-Z-nitro-phenylamine (Example E1) (9.0 g,
28.2 mmol) with diphosgene (2.6 mL, 21.2 mmol) in EtOAc (150 mL), followed by
treatment with tert.-BuOH (80 mL) and CH,Cl, (80 mL) according to the general
procedure B (method a). Obtained as a yellow solid (9.16 g, 77 %).

MS (ISP) 421 [(M+H)"] and 438 [(M+NH,)*); mp 93-95 °C.
20 Example BS
(4-Iodo-5-methoxy-2-nitro-phenyl)-carbamic acid tert.-butyl ester

Prepared the isocyanate from 4-iodo-5-methoxy-2-nitro-phenylamine (Example E2) (2.85

g, 9.69 mmol) with diphosgene (0.88 mL, 7.27 mmol) in EtOAc (52 mL), followed by

treatment with tert.-BuOH (25 mL) and CH,Cl, (25 mL) according to the general
25 procedure B {method a). Obtained as a yellow solid (3.0 g, 79 %).

MS (EI) 394 (M"); mp 171 °C.




general procedure A (35 C). Obtained as an orange solid (29.38 g, 80 %9. M
(El) 322 MR91294 168 C (dec.). General procedure B: Pr eRCI/ERG0SH5Sf
(2-nitro-phenyl)-carbamc acid tert: butx{ esters from2-nitroanilines 25
Met hod a: To a solution of diphosgene (241" nL, 34.1 mmol) in EtOQAc (40 nl)
at 0 C wasgagdﬁ%@ solution of the 4-iodo-2-nitroaniline (45.5 mmol) in

Et OAc (200- and the mxture was heated-to reflux for 18 h: The

sol vent was renmoved in vacuumto |l eave a brown solid, which was triturated

wi th hot hd#dando-5A2amethdxy-dthexyycd-hitrorpliceryl] darbansic adid kdrtrtyleéter and t he
filtrate was concentrated under reduced pressure to | eave the pure 4 30

i odo-2-nit [ . | | i TR teri fl d
e m xt e e BOEKARE o iBad 500 RMerBony i) Snio-phergpmine Che.
sol yfe_nt Igf(Emp_ _leEah@fysgijoamm“:k)kvimm&géxﬁqo._shﬂﬁ@ﬁsﬁﬁﬂm/ Et)QQm?Ac(_ﬁ)? Wff,
urifie I LlnCa cql u ro I t c to,glve e
F4-i oolo?I5 2-¥"pr'f°6'9ﬁﬁ‘gﬁlﬁff§8§5g‘ﬁﬁgéefg‘§“gﬁ# ZH%L%‘FEPH;@Q 5 @ﬁ accyafhgs)w sol i d.
Met hod b:  The gensiak proceduré Bi(hrthbd ) d0btdinet s £péliowi soRd (3.0 8, 88m).) and cesium
carbonate (55.5 g, 170 mol) in 2-butanone (740 nL) wasS dropw se added a

Fesul ting MSar CAlMEET S UFraiHe  end o (i el Tie ™ eroved
vacuum the residue was treated with a m xture of H20 (240 nlL) and MeCH

(240 m.) afgampleBicted with hexane (3 x 500 nmL). The conbi ned hexane | ayer
was washed with brine (200 nL) and all aqueous |ayers were reextracted with

hexane (309;m.) - Al rcomt i ned hexane layers . were dried over MISOA,
filtered aﬁ% I‘E%")eségi{gé%tEb&%¢2£°’?§%@ﬁ§'§k}}f%¢@%ﬁ[ﬁﬁgﬁﬁ—grwoé{f-}iegy hge solid,
whi ch wis parbamicatidertsbutiybategel col uim chr omat ogr aphy with hexane/ Et OAc to
gi ve the (4-iodo-2-nitro-phenyl)-carbamc acid tent.-butyl ester as a

el il R S A

s ) et 11, i o 2

evapor at ed|1§ @nﬁ}@tﬁggbwgﬂqw%\yﬁ%ah%éﬂ%’ gt ugﬁl{%ﬁ"g@ﬁ“é (253.59

9). This nBHa€L4{R5 md3 actorsding tcetlie geneDXTiPrdckdti@ Biinieth6ds). ObtdifedlsG yallé A (84
15 (8.6g 89%).

MS (ISP) 588 [(M+NH,)"].

Example B8

(RS)—[S-(Z,Z-Dimethyl-[1,3]dioxolan—4-ylmethoxy)-2-nitro-4-pheny1ethynyl-phenyl]-
carbamic acid tert.-butyl ester

20 Prepared from (RS)-5-(2,2-dimethyl-{1,3}dioxolan-4-ylmethoxy)-2-nitro-4-
phenylethynyl-phenylamine (Example K14) (2.678 g, 5.7 mmol), Cs,COs (2.23 g, 6.8
mmol) and Boc,0 (1.52 g, 7.0 mmol) in 2-butanone (36.5 mL} at 52 °C according to the
general procedure B (method b). Obtained as a yellow foam (2.0 g, 75 %).

MS (ISP) 469 [(M+H)"] and 486 [(M+NH,)*]; mp 32 °C.
25 Example B9 [Ve (R=CN; R*=Boc)]
(5-Cyanomethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester

Prepared the isocyanate from (5-amino-2-iodo-4-nitro-phenyl)-acetonitrile (Example Vf
(R=CN; R"=H)) (5.15 g, 17 mmol) with diphosgene (2.05 mL, 17 mmol) in EtOAc (150



m., 1100 nmol) was added dropwi se. The m xture was stirred at C for 2 h,
pour ed i M@O01/3%Hcol d sat. NaHCOB-sol ., extracted with DCMCT\%H?H@%stth
brine and dried over MgpSO4. 20 Renoval of. the solvent in vacuum |l eft a dark
brown solid (199.71 g) which was coated ©h silica gel and purified by
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Exam a Bl thegeiidralprodeduselB (@ethiodra)- Qlitaimed hs aycllmmo&lde(é.ch, 5&%) - but y| ester
25 Prepared the I socyanate from 5-chl oro-4-iodo-2-nitro-phenyl am ne

(Exanpl e % h di phosgene (2.12 nL, 17.6 mml) in .
Et OAC (30 (iﬁ}’)oﬂgcl&%’ééﬁ mBiRkAagee” L oot e e (100 nl) in CH2C 2
(100 nL) according to the general procedure B (nmethod a). Cbtained as a

yel | ow sol Exhnfple B1®), 76 % . M5 (EI) 398 (M+) and 400 {(Mt2)+]; np 82-84 C.
30 Exanple B2 (4-1odo-5- rrethyl 2-nitro-phenyl)-carbamc acid tert.-butyl

t 0 1 ER -
21 odo- 8. nt (R TG Ao G o b de: 2 it BABA1 %ﬁ%ﬁﬁfﬁﬂé{ﬁ”@ﬁ@‘ i
W th dlthSgene(44rrL 364mm|) in Et OAc (50 fol | owed by.
treat ment Reeparetiah¢ di-Bookoropandirdmeba(R- @FQ-@DEW‘ZL@DOM% indermitieg to t he

(9eNRN 8L ) PHBSS ke CRbRIORE (o R R HIRE) 34 Bt (RYsYLYS thehdif, Bl6wed 7 -

5-tert. - Bubptryatarehow;tharaqn'ﬁmm G%CHamwdmgbemeoembpmcmrnﬁl (methagc).
Prepared t S an | 0do- 4-ni tro-benzoic acid nethyl
.ester (Ex@ﬁﬁaﬂ'é%c%éyae{l%vg&lfﬂl?‘?g%ﬁﬁwth di phosgene (1.55 nL, 13 mol) in
Et OAc (135.nl); followed 1o by treatnent  with tert.-BuOH (20 nL) and
CH2C12 (070Mﬁ_(ISIb)o48dr[(ivI|+@I)fbmmH3 Y66 al procedure B (nmethod a). Obtained
as a yellowsolid (5.2 g, 72 %9. MS (I1SP) 440 [ (MNH4) +]; nmp 126 C
Exanpl e B4B§z§n l, oXy-4-io0do-2-nitro-phenyl)-carbamc acid tert:-butyl
ester 15 R‘ep'aé‘e?ikhe i socyanate from 5-all yI oxy-4-iodo- 2-ni tro-phenyl am ne
(Exanpl e E-l} (9.0

[4-Iodo-5- (4—methoxy—benzyloxy)-2-mtro-phenyl] -carbamic acid tert.-butyl ester

Prepared the di-Boc-compound from 4-iodo-5- (4-methoxy—benzyloxy)-2-nitro— = .
phenylamine (Example E7) (2.88 g, 7.20 mmol) and Boc;O (3.30 g, 15.12 mmol), followed

15 by treatment with 2 eq. TFA in CH;Cl; according to the general procedure B (method c).
Obtained as a waxy yellow solid (1.74 g).

MS (ISN) 499 [(M-H)].

The follewing procedures relate to the préparation of those (4-iodo-2-nitro-phenyl)- -

carbamic acid tert.-butyl esters bearing nitrogen substituents in the 5-position (Scheme D).

20 General procedure C:
Preparation of 5-N-substituted-(4-iodo-2-nitro-phenyl)- carbamlc acid tert. -butyl esters:

Method a: from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid te;t.-butyl ester’
(5-Chloro-4—iodo—2-nitro-pheny1)-cérbamic acid tert.-butyl ester (Example B1) was stirred
with the desired amine eptionally with toluene or DMSO and/or DIPEA at temperature

25 from 23 °C to 100-130 °C until tlc indicated complete disappearance of the chloride. The
reaction was cooled to 23 °C poured into ice-water, the precipitate was filtered off, washed
with water and dried in vacuum. In cases were the product did not precipitate, the mixture
was extracted with EtOAc, washed with water and brine, dried over Na,SO4. Filtration and
removal of the solvent in vacuum left a crude product, which was purified by silica gel

30 column chromatography with hexane/EtOAc to give the pure title compound.




28. 2 rrrmlg wi t h di phosgene (2.6 nL, 21.2 mol) in EtCAc (150 m_? f ol | owed
by treat 1299%h tert.-BuOH (80 nL) and CH2Cl 2 (80 L) BN (o the
general procedure B (nmethod a). Obtai n%_as a yellowsolid (9.16 g, 77 %.
M5 (ISP) 421 [(M+H) +] and 438 [ ( MtNH4) +]5° np 93-95 C. 20 Exanple B5

4- | odo- 5- pet - 2- Qi - phenyl,) -. ' jdtert.-butyl t P d
'Ehe ?sgcyam&#&ﬁfﬂrﬁg:’ %‘Lo%?%:ﬁgg%&@%ggﬁﬂ}']ﬁ%@%henyfgm neu(éxaﬁf)l :r Erz)epar ©
]g2|. ?5 g, b&xﬁﬁammﬁ-chwrbrﬁbﬂbaag'm%ﬁﬂylmmﬂﬁxanpu Abn§1.¥9 g.r5-mapad), s 31_) :

ol | owe .treatne |t ert. -B ni ). cordin
‘to the geﬁ&ﬁ’%?p amjge ﬁ'%?@mtangwgfﬂ?ﬁg% .”&Fgfogé%jégﬂegq é%??ghv%g%%’i d (3..8
g, 79 % . EBN&DIPFEM(10N5)mmol) wafd dtirced MWSQlDMIOdﬂtoRﬁ]ik[—ZWMBBGO-QM-
EXaPL e st i i i BeA e ok e R THE deai S WAToSled t ¢
4- i 0do- 5- ( 23 AEpBRred-ififoliexiter, neifrilZedWith Y NAHTH the friexipitpteavakfiltere@off3 g, 8. 08
7 " dbedoit St 0 PRk B 5 o o P e 4 ™
general pr aeai faextiiBiell QthEROASBIAhabRiti Srater ¥d bine, doied dvérN4SQ4. 86 ) .
Beapl o B7 i eRmAAcmevalof e ent iR I oRgs PIakigyPIeh don B e by
- et hoxyjy 2ifich %gaanﬁﬂly«ih}oma&?rza_@(agm@meimm kS givbﬂ{e)ﬁureﬁﬂeécﬂ?gﬁﬁﬁlt ed the

| socyanate_from 4-1odo- S ( 2- - (2: mef hoxy- et hoxy) - et hoxy] 5 et hoxy} -
et hoxy) - 2- Bretegiosinfithe ﬁmnﬁegrewwmcgmmb)(éﬁ WiRg tﬁe;%mlprq\,%}:@q{e r phosgene
(1.54 m., 13 mml) in EtOAc (100 nlL), followed by treatnment with

tert. - BUOHggapEld1 and CH2ClI 2 (25 nl) according to the general procedure B
(et hod a). OSEal ned as a yellowoil 15 (8.6 g, 89 %9. M (I1SP) 588

[ (M-NHA) +J.  Exanple BS.. (RS)-[5-(2,2-Dimethyl-[, 1,3 ].
di oxol an- 41§7’|I?r4§{‘ﬁ't(§W§ther‘P?rﬁz-l '-lﬁﬁﬁ‘awté?ﬁﬁ%*ﬂ'ﬁ%l%ﬁéﬂﬁ Jcld tert.-butyl ester
Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example
15 B1)(2.39 g, 6.0 mmol) and 1-methylpiperazine (1.60 mL, 15 mmol) in toluene (4.5 mL) at

110 °C for 18 h according to the genera! procedure C {method a). Obtained as a yellow
solid (2.2 g).

MS (ISP) 463 [(M+H)"); mp 134-136°C.
Example C2
20  (4-lodo-2-nitro-5-thiomorpholin-4-yl-phenyl)-carbamic acid tert.-butyl ester

Prepared from {5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example
B1){(2.0g,5.0 mmol) and thiomorpholine (2.6 mL) in toluene (3.8 mL) DIPEA (1.7 mL)
at 115 °C for 48 h according to the general procedure C (method a). Obtained as a yellow
solid (1.1 g).

25 MS (ISP) 466 {(M+H)"]; mp 132-134°C.
Example C3
(4-Yodo-5-morpholin-4-yl-2-nitro-phenyl)-carbamic acid tert.-butyl ester

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example
B1) (2.0 g, 5.0 mmol) and morpholine (10 mL) at reflux for 3 h according to the general
30 procedure C (method a). Obtained as a yellow solid {(0.805 g).



carbam c_acid tert.-butyl ester 20 Prepared from

(RS) - 5- (YU hyl - 1 1, 3] di oxol an- 4- yl met hoxy) - 2- ni t r 0- 2CT/EP00/09553
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ester Prepared npound Trom

4-1 odo- 5- (4- net hoxy- benzyl oxy)-2-nitro- phenyl am ne (Exanple E7) (2.88 g,
7.20 nifol le€d:20 (3.30 g, 15.12 nmml ), followed 15 by treatnent with 2
eq. TFA in CH2A 2 according to the general procedure B (nethod c).
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fol | owi ng procedures re)IEI):II) to t pr eparat
(4-io0do-2-nitr o-tr()hensyl - carbamic_acid tent: butyl esters bearing nitrogen
subst i t ueRTePared frome Sschloror4-jase-2-nitrrsphenyjamine (Example A1) (6.91 g, 23.15 mmol),
~ 4-methoxypiperidine (4.0 g, 34.73 mmol) and NaHCOj3 (5.83 g, 69.45 mmol) in DMSO
(230 mL) at 100 °C according to the general procedure C (method b). The obtained brown
15 solid (7.95 g) was converted to the title compound according to the general procedure B

(method c). Obtained as a yellow solid (6.55 g).

MS (ISP) 478 [(M+H)"]; mp 133-135 °C.

Example C6

{5-[(2-Hydroxy-ethyl)-methyl-amino]-4-iodo-2-nitro-phenyl}-carbamic acid tert.-butyl
20 ester

Prepared from (S-Chloro-4-iodo¥2-nitro-pheny1)—carbamic acid tert.-butyl ester (Example
B1) (1.99 g, 5.0 mmol) and 2-methylaminoethanol (2.00 mL, 25.0 mmol) in DMSO (2.5
mlL) at 23 °C according to the general procedure C (method a). Obtained as a yellow gum
(1.88g).

25 MS (ISP) 438 [(M+H)™).

Example C7

[5-(4-Hydroxy-piperidin-1-yl)-4-iodo-2-nitro-phenyl]-carbamic acid tert.-butyl ester
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[ 4-1 0odo- 5- (4-net hyl - pi perazin-1-yl)-2-nitro- phenyl} carbamc acid

tert.-but)ﬁ es§e69 Prepared from (5-chl oro-4-iodo-2-nitro-phenyl)-carbamc
acid tert. ster (Exanple 15 Bl) (2.39 g, 6.0 mvl) and

1- net hyl pi perazine (1.60 nm., 15 mol) in toluene (4.5 nL) at 110 C for 18 h
accor di ng [bdcisi3et-Ditiyelr aty- mmhdduIlql)Q—(dﬂbthnﬂrcﬁphe:@ﬂL@rE&iﬂica&daery chutpiw
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Prepared in two steps as follows: (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-
butyl ester (Example B1) (8.73 g, 21.9 mmol) was reacted with 3-pyrroline (2.0 mL, 26.3
mmol, 70% pure, contains 30% pyrrolidine), EtsN (9.12 mL, 65.7 mmol) in DMSO (14
mL) and EtOH (5 mL) at 23 °C according to the general procedure C (method a) to give a

20 7:3 mixture of [5-(2,5-dihydro-pyrrol-1-yl)-4-iodo-2-nitro-phenyl] -carbamic acid tert.-
butyl ester and (4-iodo-2-nitro-5-pyrrolidin-1-yl-phenyl)-carbamic acid tert.-butyl ester
Obtained as a yellow solid (8.57 g). Part (4.31 g) of this material was dihydroxylated by
reaction with NMO (1.28 g, 11.0 mmol), 2.5% OsQOy in t-BuOH (1 mL, 0.1 mmol) and
K20504 (40 mg, 0.1 mmol) in acetone (250 mL) and H,O (100 mL) at 23 °C for 6 days.

25 Obtained the title compound as an amorphous yellow substance (2.50 g).

MS (ISP) 466 [(M+H)"].

Example C10

[5—(Z-Hydroxy-éﬂlylamino)-4—iodo-2-nitro-phenyl} -carbamic acid tert.-butyl ester
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acid tent: butyI ester (Example Bl) (2.Q g, 5.0 mmol) and thi onorpholine
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133-135 T.
carbamic acid tert.-butyl esters bearing sulfur substituents in the 5-posxt10n (Synthetic

Scheme D):

General procedure D: i
15 Preparation of 5-S-substituted-(4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl esters
from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester
To a solution of the thiol (2.2 mmol) in DMF was added NaOMe-sol. (5.4M in MeOH,
0.41 mL, 2.2 mmol) followed by (5-_chloro-4-io.do-2-nitro-phenyl)-carbanﬁc acid tert.-
butyl ester (Example B1) (797 mg, 2.0 mmol) and stirring was continued at 23 °C until tlc
20 indicated complete disappearance of the chloride. Poured into ice-cold 5% citric acid,
extracted with EtOAc, washed with sat. NaHCOs-sol., bnne, dried over MgSO4. Removal
of the solvent left an orange oil, which was purified by silica gel column chromatography
with hexane/EtOAc to give the pure title compound.

Example D1

25 [5-(2-Dimethylamino-ethylsulfanyl)-4-iodo-2-nitro-phenyl]-carbamic acid tert.-butyl

ester

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example .
B1) (399 mg, 1.0 mmol), 2-dimethylaminoethanolethiol hydrochloride (312mg, 2.2
mmol) and NaOMe solution 5.4M in MeOH (0.8 mL, 8.8 mmol) in DMF (2 mL)

30 according to the general procedure D. Obtained'as a yellow solid (306 mg).
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tert.-butyl 20 ester Prepared from
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to give a
Preparation of 5-O-substituted-4-iodo-2-nitro-phenylamines from 5-chloro-4-iodo-2-

nitro-phenylamine
To a suspension of KOH (85 %, 3.62-7.96 g, 55-121 mmol) in DMSO (50 mL) was added
15 the alcohol (125-500 mmol) and the mixture was stirred at 23 °C until all KOH had
dissolved. 5-Chloro-4-iodo-2-nitro-phenylamine (Example A1) (15.0 g, 50 mmol) was
added in small portions and the resulting dark red clear solution was stirred at 23-60 °C
until tlc indicated complete disappearance of the chloride. Poured into ice-cold IN HCl or
ice-cold sat. NH,Cl-sol., extracted with EtOAc or CHCl3, washed with 1N HCl or sat.
20 NH(Cl-sol. and brine, dried over MgSOy. Removal of the solvent left 2 dark red solid,
which was purified by silica gel column chromatography to give the pure title compound.

Example E1
5-Allyloxy-4-iodo-2-nitro-phenylamine

Prepared from 5-chloro-4-iodo-2-nitro-phenylamine (Example A1) (15.0 g, 50 mmol),
25 allyl alcohol (50 mL) and KOH (7.96 g, 121 mmol) in DMSO (50 mL) according to the
general procedure E. Obtained as an orange solid (9.38 g).

MS (EI) 320 (M*); mp 74 °C.

Example E2

4-Jodo-5-methoxy-2-nitro-phenylamine



20 7:3 m xture of

[5- (2, 5-WORIEPYpyrrol - 1-yl ) - 4-i odo- 2- ni t r o- phenyl | - car bRFTEPAYPFST er ¢
butyl ester and (4-iodo-2-nitro-5- pyrrqlg'ld_i n- 1-yl - phenyl ) -carbam c acid
tert.-butyl ester Obtained as a yellow™solid (8.57 g). Part (4.31 g) of

this mat ery j l. i 1 mol ),
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Ly © TR0 uACE Wb A BN Grat B4 doi (29! aNce (250 0) . NS (1SP) 466

: anple ' .
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ester WO (M3 (iSB) 29F((M-£19)7) and B3 (M-PIHEY tspap 280 ¥¢G.om S
(5-chl oro-4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple
Bl 3.99 | ) and .ethanolam ne (3.01 nmL, ‘50 nmol) in DMSO (20 nL
at)Zg a&vactr?#%ﬁ%ntzj t he general proce((:Iure C (met hod a)? ot ai ned(as a :
yellow solid (4.53 g). M5 (ISP) 424 [(MrH)+]; np 130-148 C. 5 Exanple Cl1
[ 5- ((R) - 34Hpdoch(2-pyethaxiytethoxy)-2yijrosphepgleming; t r o- phenyl | - car bami ¢ aci d
tert.-butyl ester Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamc
acid tert > AR 2-1Rird- AL R BRY bfli -
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esters beari &g sul fur substituents in the 5-position (Synthetic | Schene D) :

Gener at0 pddE B8N 33DI(MAIk: sl 241237 Cof

5-S-substituted-(4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl esters

from(5-c|1.;lx%%relg4 odo- 2-ni tro-phenyl)-carbamc acid tert.-butyl ester To a |
solution O e iol (2.2 mni) in DM was added NaOwe-sol. (5.4Min MeQOH,

0.41 m., 2.2 mmwl) followed by (5-chl qQro-4-ioda-2-nitro-phenyl)-carbanic

acid tert .4-‘I°98t'§7d'é%‘f%‘p‘f‘l§;§j%%ﬁ’é}‘%3’3‘ 3#@71‘%0*73: %ﬂﬂér%*%l’g%%ﬁ’?‘ﬂg was - |
continued at 23 Cuntil tlc 20 indicated conpl ete di sappearance of the '
chl ori de. Preparedifrbii 33chiofo-449bdb-2%itbiphesylamirtt, (Example Al) (9.48 g, 32 mmol),

tetraethyleneglycol monomethyl ether (19 g, 91 mmol) and KOH (2.31 g, 35 mmol) in
15 DMSO (25 mL) at 60 °C according to the general procedure E. Obtained as a red oil (8.4

g)- "

MS (ISP) 471 [(M+H)"].
Example E5
(RS)-S-(Z,Z-Dimeth)'rl-(1,3]dioxolan-4-ylmethoxy)-4—iodo-2-nitro-phenylamine

20 Prepared from 5-chloro-4-iodo-2-nitro-phenylamine (Example A1) (4.48 g, 15 mmol),
D,L-o,B-isopropylidene-glycerol (10 mL, 81 mmol) and KOH (1.01 g, 18 mmol) in DMSO
(10 mL) at 23 °C according to the general procedure E. Obtained as a yellow solid (4.9 g).

MS (ISN) 393 [(M-H)}; mp 151 °C.

Example E6

25 5-(2-tert.-Butoxy-ethoxy)-4-iodo-2-nitro-phenylamine




extracted with Et OAc, washed with sat. NaHCO3-sol., brine, dried over
MyS4. ReQ812908F t he solvent |eft an orange oil, which REIERNNSRed by
silica gel colum chromatography wth hexane/ Et OAc to give the pure title
conpound. Exarrple D 25 -3

5-(2-Di | sul f, t id
tort -bu'[rgl st omiﬁﬁpéﬁm?&#w%ﬁ e SEBosle AL} 45, ﬁ@a”‘ il Fani o
aci d tert. byt ihtoRpetitin Emsg;h S0 mol) ma@&smal) mZDMsme@zlwha) at
ni noet hanol et h| ol gg_ldr ochloride (312 nmol ). an N?OVE solution 5.4M

in MeOH (0.23 “fraccerdingindhe genpr c @&)Obfém&ééﬁi‘mw*&l die3 ghner al

procedure D. Obtained as a yellow solid (306 ng). 6 WO 01/29011
PCT/ EPOCI 0948 1SP) 38r [(VE16)Bithp 468106 <) +1; b 144 C. Exanpl e D2

(5-tert.-But oxycarbonyl am no-2-i odo-4-nitro-phenyl sul fanyl)-acetic acid

met hyl ester P eﬁ)ared from(5 chl or o- 4-i odo-2-nitro-phenyl)-carbamc acid
tert.-budyl Exarrple 5 B1) (797 ng, 2.0 mol), nethyl thioglycolate
(0.2 nm, 2.2 mol) and NaOwe solution 5.4Min MeOH (0.41 nL, 2.2 mmol) in

DVE (2 i) @Igaersi{fetioxy iRngtagh alnitd h@inedD. Obtained as a yel |l ow
solid (847 ny). (El) xr21’68 (M) np 1?1@%2 C. The foll ow ng procedures

relate to t a nof 4- 2-n 10. ca mc acid
ot Sty o Bome e 4 idrbos nictis e heiAsnine (ALY (T8 SO0, o
E) :o Gg nte_r ?hetaémﬁﬁmd glcbhol E’% w&mﬁm Bthodf and K(f)H (1. sg g %ﬁ‘ mmol) in DI(;ISO (30

- O substi 4-io0do nlrope am ne om 5-chl o i odo-

ni tro- phen tde QGC%‘PIS e theigener mﬁu{%‘% taigedzs ayyeggwéxogg silﬂ(zr%l )
in DVMBO1g 5@)L) was added 15 the aI cohol (125-500 mml) and the m xture
was stirred at 23 Cuntil all KOH had dissol ved.

5- Chl or o- 4-,i < en e (Exanple Al) (15.0 g, 50 nmol) was

added in erg?ﬁBé ?ém}gﬁdn{ﬂﬁ? gsul ting dark red clear solution was

stirred at 23-60 C wuntil tic indicated conpl ete di sappearance of the

chloride. Mh¢feltowing exantplesaelatt td khefzbpdrition of (5-tert.-butoxycarbonylamino-2-iodo-
4-nitro-phenyl)-acetic acid methyl ester and (5-cyanomethyl-4-iodo-2-nitro-phenyl)-
carbamic acid tert.-butyl ester (Synthetic Scheme F):

15 Example XVI (R=CO,Me; R'=Me; R”=Boc)
2-(5-tert.-Butoxycarbonylamino-2-iodo-4-nitro-phenyl)-malonic acid dimethyl ester

To a solution of KOBut {0.56 g, 5.02 mmol) in DMSO (3 mL) was added dimethyl
malonate (0.58 mL, 5.02 mmol) followed by (5-chloro-4-iodo-2-nitro-phenyl)-carbamic
acid tert.-butyl ester (Example B1) (1.00 g, 2.51 mmol) and the resulting dark red clear

20 solution was stirred at 100 °C until tlc indicated complete disappearance of the chloride.
Poured into ice-cold 5% citric acid (100 mL), extracted with EtOAc (2 x 100 mL), washed
with brine, dried over MgSO,. Removal of the solvent left a yellow oil, which was purified
by silica gel column chromatography with hexane/EtOAc 4:1 to give the pure title
compound as a yellow gum (1.13 g, 91 %).

25 MS(ISP) 512 {(M+NH,)’} and 517 [(M+Na)"].
Example XVII (R=CN; R’=Et; R”=H

(RS)-(5-Amino-2-iodo-4-nitro-phenyl)-cyano-acetic acid ethyl ester



i ce-cold sat. NHACl-sol., extracted with Et QAc or CHC13, washed with 1N HCl
or sat. YOO _sol . and brine, dried over MySO4. RenovBFTEROWIESo| vent
left a dark red solid, which was purifigd by silica gel colum
chromatography to gi ve the pure title S ﬁpound Examrle El

S~ chi or 0. §r7siet S et It SRR RUT Boo - RBNORE jod b njurg misavamine o

allyl al chxdmﬁlSﬂlMM Sbg;cSOIfﬂHOI)?etﬂﬁ ayandazétater(dd.y mly 100&E6n6H@andKOButcor di ng

AR A TRl L X T R AR
01/ 29011 PCT/ EPOO/ 09553 -31 Prepared from

5- chl or o- M$ (EI)325 (MI). 0o- phenyl ami ne (Exanmple Al) (2.98 g, 10 mmol),
nmet hanol (10 nli) and KOH (1.45 g, 22 nmol) in DMSO (10 nlL) according to the

gener al e e an orange solid (2.9 g). IVB (I SP) 295
[ (M+H) 4 Y Clias. 89 C. 5 Exanple E3

4- | odo- 5- ( 2- net hoxy- et hoxy) 2 ni tro- phenyl am ne Prepared from
5- chl or o- 45-itertieB@oxycarbwnyhenino-@riode-4 BitmnphenytacetiCacdBmygthyl estemol ), 2-
met hoxyet hanol (7.9 nL, 100 mml) and KCH (1.45 g, 22 nmmol) in DVSO (8 nli)

di 2.8
10 1S ( P%@W S BT e BRSSO 2R84 SR BEAIARITAL A 2, © 0
f2- (2- net EI e@VMWXEm«W {B+60zMe; B’FMO{}K)” =Bog)) (3.34 gkﬁa?é/mlhé-lClPr épared
5- - 4- 1)
et ot byl aae o ) O B AL 676 RSP LRI (5 ) s ipddi®' )
mol ) 1 190 BVED 7(125’qm)d iato is&-vatercextradied gwice witheEtQPArewashed mothd:tmeedﬁed
bt ai .ned %@eraMrggg Rekndvir o%meggolveme%tl a%Peiloéz:ﬁ, Whik Wa's"l;unﬁgd(%l& E
column chromatography with hexane/EtOAc 9:1 to give the pure title compound as a
yellow solid (1.37 g, 47 %).

MS (EI) 436 (M™"); mp 93 °C.

15 Example Vf (R=CN; R”=H)
(5-Amino-2-iodo-4-nitro-phenyl)-acetonitrile

Prepared as described for example Ve from (RS)-(5-amino-2-iodo-4-nitro-phenyl)-cyano-

acetic acid ethyl ester (Example XVII (R=CN; R’=Et; R"=H)) (20.62 g, 55 mmol) and LiCl

(9.33 g, 220mmol) in DMSO (370 mL) and H;O (4.4 mL) at 120 °C for 2.5 h. Obtained as a
20 green-brown solid.

MS (EI) 303 (M*); mp 145-183 °C.

The following examples relate to the preparation of (5-hydroxymethyl-4-iodo-2-nitro-

phenyl)-carbamic acid tert.-butyl ester, the corresponding THP-ether, as well as the (5-

dimethylaminomethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester via the
25 intermediate chloride (Synthetic Scheme F):

Example Vh

(5-Hydroxymethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester




(RS)-5-(2,2 D|rrethyl [ 1,3]

di oxol an- HV(S/?WE’ Hoxy) - 4-i odo- 2- ni t r o- phenyl ami ne 20 Pr epaPEHEPRM5S3

5-chl oro- 4-i odo- 2- ni tro- phenyl am ne (Exaggle Al) (4.48 g, 15 mmol),

D, L-a, 0-i sopropyl i dene-gl ycer ol (10 mL mml) and KOH (1.01 g, 18 mmol)

" V60, (piloSh 31 RS ol o RPN e a2
5- (/2 ter; 1Bd¢1>-<4)m;zmelieirmmxz}a_w—:xé!,n;erhhl}d+eﬁexf{tli:xtum>htﬂ!sm![:1OI /a0 Ap(=3] mnMthhﬂ/M&DHJ(O .6
PCT/ EPOO/ 09 2 P e, fr - 4 =2-nitr

(Exampl o AR 7&gio038 YT e =00 3, Theiepeenaniding vt SiREERE:ETONE |
and KCJ|—| (3. :ﬁﬁad Pgareﬂ@n%)mmb htngdﬂs/ﬁﬁri&élﬂl twdide \alth EtZZ?\@was}el%)i n»dlhrzag};c§ Nzﬁﬂ&
genera prog ur% d éx?alo%lthseosoventl%éa e oxlv%r hRs 381
DMk +] 5 oL 724 Bring died over g, Rehoval o ¥

4-| odo- 5- (@lmeawy)sﬂia@gaxbhm@ chZoiia gzﬁihﬁmlcyﬂbm@ﬂwad td gio&the pure

5-chl or o- 4-i odo- 2- ni t,r o- le Al) (5.97g, 20 mvol ), 4-
met hoxybenz@tfemgafﬁgaﬁ“ﬁﬁ??mig nd KOH (1.58 g, 24 mmol) in DVSO

(30 nL) at 23 C according to the general procedure E. Obhtained as a
yel | ow br oviasrsp) 411 AMMANHIOL@p > 0. SN) 399 [(MH)"]; np 183 C. The

follow ng exanples relate to the preparati on of
(5-tert.-b onyl am no- 2-i odo- 4-nitro-phenyl)-acetic acid mnethyl

b
ester and E%ggégg’met hyl - 4-i odo- 2-nitro-phenyl)- carbam c acid tert.-butyl
ester (Synthetic Schene F): 15 Exanple XVI (R=CO )Me; R =Me: R'=Boc)

2-(5-t eno (BS)-G4-J ody- Mﬁty‘b&nﬁtﬂﬁai@dreoplﬁaﬁfznylbqumﬁyhénynsdadﬁmc acid derd net hyl
ester aﬂ* Iutlon of KOBut (0.56 g, 5.02 nmol) in DMSO (3 nL) was added
dlrrethyl (0 58 nL, 5.02 mvol) followed by

(5-chl oro-4- |odo 2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple
B1) (1.00 dfo Qnﬁ:ﬂturanfl(s-hydﬂaxyﬂnethybcwda B—guhﬂd—pheﬂ)éﬂca?baﬁi’c azid tero-uityloestenas

chi or i de. Eepels Y4 L Emed s S RRE AR RE Pt my 1
Et OAc (2 x DMOMI (5loL) av@SDaeks added p-TsOH.H,O (ca. 5 mg) and the reaction was stirred at 0
' 15 °Cfor 1 h. Diluted with EtOAc, washed with sat. NaHCO;-sol. and brine, dried over
MgSO,. Removal of the solvent in vacuum left a yellow oil, which was purified by silica gel
column chromatography with hexane/EtOAc 9:1 to give the pure title compound as a
yellow gum (470 mg, 98 %).

MS (ISN) 477 [(M-H)].
20 Example
(5-Dimethylaminomethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester

To a mixture of (5-hydroxymethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(Example Vh), LiCl (3 eq.) and pyridine (2 eq.) in DMF at 0 °C was added methanesulfonyl
chloride (1.5 eq.) and the reaction was stirred at 23 °C for 24 h. Me,NH in EtOH (10 eq.)

25 was added and stirring was continued for 24 h. Diluted with EtOAc, washed with sat.
NaHCOs-sol. and brine, dried over MgSO4. Removal of the solvent in vacuum left a yellow
oil, which was purified by silica gel column chromatography with cyclohexane/EtOAc 3:1
to give the pure title compound as a yellow oil (421 mg).

MS (ISP) 422 [(M+H)").



with brine, dried over MgSH. Renoval of the solvent left a yellow oil,

whi ch wa¥WOodU2895iled by silica gel columm chromat ogr aphy RCETAPAMOSHE| Et OAC
4:1 to give the pure title compound as ajsyellow gum (1.13 g, 91 %9. 25 M5
(1SP) 512 [(M:NH4) +] and 517 ((MtNa)+] ~“?Exanple XVII (R=CN. R =Et: R'=H)
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ester Xt ur f
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ans st o1 SauBtget Gt a8 Phehfipstpafis seid terb: b Fprs Vet wdbben's s
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eft a yellaqw oil, wa | : t
w th hexaBEeRe sl mERn AR RAGIHPREY; ¢ mob) Retreaited 1 Glowaty GF) o
E é 27_ [ éﬂ,)‘%()jud angazmawa(xml ) [dii’{hlﬁﬁaﬁyelyiﬁtﬁMﬂﬁé—&@i-sﬂﬂ#%LEl?@i)

- Am no- 2-i.0do- 4- ni 5 -acetaonitrile Prepared as. Al
xanpl o V6D FEoldy PEEAHALS shotf) e Bk 30 BLY RO Sl BN 9 ey

t hyl t Pd(OAx neo196Y) PP adloRir DMF R0 120°G il thindieate d Lid
(e9.§3 SS 2260 )I%rmi n ()Eg\yl\/JS }gg . %R'l:nd Hgom?adf(pt gltlmilZO C f.orazfagl h.I
Cbi a1 nod SeRRetetoryRsian ohtheipdidh The Mnreoyss tihaterded fivo g separatingofuiael, o
f ol | owi ng HyOa(PS!eE) v stided hd therodwip wasettruetediwith ether or EtOAc (3x30 mL). = .
{he. coft 636 SEHiP oA gRERin ayers Were ekt fing 620 L] &nd dried over Nasd0, °"

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.

Example F1
(2-Chloro-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester

20 Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid fert.-butyl ester (Example
B1) (1.20 g, 3.00 mmol) and phenyl boronic acid (0.62 g, 3.30 mmol) according to the
general procedure F. Obtained as a yellow oil (843 mg).

MS (EI) 348 (M*) and 350 [(M+2)*].
Example F2
25 (2-Methyl-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (4-iodo-5-methyl-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example
B2) (1.135 g, 3 mmol) and phenylboronic acid (630 mg, 3.3 mmol) according to the
general procedure F. Obtained as a yellow oil (971 mg).

MS (EI) 328 (M").



di met hyl am nonet hyl - 4-i odo- 2-ni tro- phenyl )-carbam c acid tert.-butyl ester
via the 2WAH{28Medi ate chloride (Synthetic Schene F): EXGHPBPU/OF53

(5- Hydr oxynet hyl - 4-i odo- 2-ni tro-phenyl )-carbam ¢ acid tert.-butyl ester WO
01/ 29011 PCT/ EPOO/ 09553 -34 LiBH4 (0.3'23 , 14.78 mol) was added to a
solution of, 5-tert: butoxycarbonyl am no-2- iodo-4-nitro-benzoic acid nethyl
ester (Exahﬁ?—‘@@ (3.12.9g, 7.39 mol) and MeOH (0.6 nl, 14.78 mmol) in
THE (44 nL) at 0 C. The reaction mxture was stirred at 0 C for 15 mn.

Pour ed i nt ¢RSP4LIFIIOre-5aitrd-2-fé-(tetaliydeo-pyan 2-yioky)-pipéidin- wp$-biphenylthrylat .
NaHCO3 5 sol ., and c\%i ne }O}I{i «%d over MgSO4. Renoval of the solvent left a
yel | ow oi | “ARAMSAqLErt-BUM 6Ty by silica gel col urm chronat ography with
cycl ohexane/ EtOAc 4:1 to give the pure title conpound as a yellow solid

(2.64 g, 9Préfared\forh (RE)-{#iodofA-hithd-BL) 4] tetrikydr&PPAnC2-ylokyp dixt-1-y0-
Sort terd - PoE kS aciien Mo aien g5 59-43{ 588 Frepated Fh e
(B, R it s o b b i o by o
anpl e .. 1. an , A- - n . L
ol )”_p in et S 3&-@%&%—%@4@#5&%@ &ﬁ&@at@cﬂ(w B0
reaction Wasmél) hhd 8HudkopheaPbbrontd acid Jécor@iﬂéltb ek F%@h&f&l ¢ Reob@ihed/at h
sat. NaHCOB- sol . a@i%@r?‘ig‘eﬁhd“ ed over MSOH4. Renoval of the solvent in

vacuum | ef 81 QTANEF p ich was purified by silica gel colum
chr omat ogr aphy wi th hexane/EtOAc 9:1 to give the pure title conpound as a

yel | ow gHMMsHIoPyS16 [DR+34)); Mp (daSMs¢77 [(MH)"]. 20 Exanpl e
(5- Di net hyl am nonet hyl - 4-i 0odo- 2-ni tro-phenyl)-carbam c acid tert.-butyl
ester To a_m xt uri of (5- hydr oxynet hyl - 4-i odo- 2- ni tr o- phenyl ) -carbam c acid
tert.-buty&%?lélg— (Exanple Vh), LiCl(3 eq.) and pyridine (2 eq.) in DV at
0.C was added net hanesul fonyl chloride (1.5 eq.) and the reaction was

stirred at (R$)-@-Fhior@4-mitro’s N2-{terdliydid- pirdn 2dyldxy) etheky) pisteidinapglist i rri ng
was conti ngezil fqr 214 h, Dl ut(f:d V\%th Et CAc, washed with sat.
iphenyl-4-yl)-carbamic acid tert.-butyl ester

. Prepared from (RS)-(4-iodo-2-nitro-5-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-

15 piperidin-1-yl}-phenyl)-carbamic acid tert.-butyl ester [RO-69-4355/000, prepared from
{5-[4-(2-hydroxy-ethoxy)-piperidin-1-yl]-4-iodo-2-nitro-phenyl}-carbamic acid tert.-
butyl ester (Example C8) by treatment with 3,4-dihydro-2H-pyran and cat. TSOH.H;O in
DCM at 0 °C] (950 mg, 1.87 mmol) and 4-fluorophenylboronic acid (314 mg, 2.25 mmol)
according to the general procedure F. Obtained as a viscous orange oil (930 mg).

20 MS (ISP) 560 [(M+H)"}; mp 144-146°C.

Example E5

(RS)-[4'-Fluoro-5-nitro-2-(tetrahydro-pyran-2-yloxymethyl)-biphenyl-4-yl]-carbamic
acid tert.-butyl ester

Prepared from (RS)-[4-iodo-2-nitro-5-(tetrahydro-pyran-2-yloxymethyl)-phenyl}-
25 carbamic acid tert.-butyl ester (Example Vi) and 4-fluorophenylboronic acid according to
the general procedure F. Obtained as an orange oil (1.24 g).

Example F6

(2-Cyanomethoxy-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester



NaHCOB-sol . and brine, dried over MJSO4. Renoval of the solvent in vacuum
left a yBIAUAMYi |, which was purified by silica gel col BGAVEPRVOWER ogr aphy
wi th cycl ohexane/ EtOAc 3:1 to give thefgure title conpound as a yellow oil
(421 ng). MS (ISP) 422 [(M+H) +]. WD 01/29011 PCTI EPOQO 09553 -35 The

12 gl ;%an?]ﬁﬁﬁ?.i ﬁ-ﬁ @ %Egaém%hhgf 43%%9 ﬁhe@&l?-crxban{lc acid tert.-butyl ester
[ 2- ami no- 4(E$4Implel$éh§ﬂ3§Jm;érWh]ndbamb&?ﬂuomphm)dMnxbmd;(B%émgel@ mmol)

ﬁgg?g: anéﬁ cgﬁgﬁ Bl?afé'f]o% ‘?fﬁ%’%@% §(?Jﬁ%‘ykoé@s@§§@eral procedure

F: Preparation of (4 aryl -2-nitro-phenyl)-carbamc acid tert.-butyl esters
by direct. M&ﬁSI?MOi:E(WNHg) pfmp 348 WWlo- 2- ni tr o- phenyl )-carbanic acid
tert.-butyl esters with arylboronic acids A mxture of the
(4- |odo Z—Eya}nr!?peﬁ(‘uenyl)-carbamc acid tert.-butyl ester (3.0 mmvl), the
aryl boroni 4.5 mmol ) and PdCl12( PPh3) 2 (2 nol %9 was refluxed in

4-di oxane (25 10 nL) and 2M Na2COB-sol. (7.5 nL) [or alternatively with
1|v| NaHCOB (3fDune(tlrylanmyneﬂm4tﬂuor(055mxmlgheanld4vbmarl)amg a¢ig terb-bytyl esteDVE
(30 nL); also possible with Et3N (9.0 nmmol), - Pd(OAc)2 (3 nol %, PPh3 (6
mol %9 i n Iﬁgé@ﬁ'mn) &?aﬂnrgegg'laglmﬂwyl 4l di%db-[)dhi%tﬁqen ﬁgﬂma@#ﬁ aﬁﬁ'@é&?[ﬁi n of,

t he i odi de. e mxture was trans re |ntoasepa at1 ng tunnel (25

n1_) was acsket(Ewample¥l) pnd definorophenylborenic acid arcondiag mﬂle@enevm@chyrg 30
15 Trvj;tiﬁ 97’@ rs were washed with brine (50 nL) and

dr| ed over 2@%%59? ?r%@’gp(h Pﬁgﬁe solvent left a brown residue, which was

purified bé silica gel. colum chromatography with cycl ohexane/ et her or

cycl ohé&a to give the title conpound. Exanple F1
(2-Chl oro-5-nitro-bi phenyl-4-yl)-carbam c acid tert: butyl ester 20

Prepared f (. L .

estor (Ex [”?"2 5“‘*@‘?‘ R A AL P on 8- Bt biphentl
3.30 mml)4 @t utylester al procedure F. Obtained as a yellow oil
(843 ny). (EI) 348 (M+) and 350 [(M+2)+]. Exanple F2 25

(2- Met hy| -Hrepirbd froRi [BhRRY2,2 Alindbthyl-ftdahydre- [(3] diok616{4,5-8]yriol Bsflpa-iodo-2-
nitro-phenyl]-carbamic acid tert-butyl ester [RO-69-4741/000, prepared from [5-(cis-3,4-
15 dihydroxy-pyrrolidin-1-yl)-4-iodo-2-nitro-phenyl] -cafbamic acid tert.-butyl ester
(Example C9) by treatment with 2,2-dimethoxypropane and cat. TsOH.H,0 in DMF at 23
* °C] (845 mg, 1.67 mmol) and 4-fluorophenylboronic acid (327 mg, 2.34 mmol) according
to the general procedure F. Obtained as a yellow solid (643 mg).

MS (ISP) 474 [(M+H)"]; mp 119 °C.
20 Example F9
(4'-Fluoro-2-methoxy-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (4-iodo-5-methoxy-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(Example B5) (3.68 g, 9.34 mmol) and 4-fluorophenylboronic acid (3.61 g, 25.8 mmol) -
according to the general procedure F. Obtained as a yellow solid (2.69 g).

25 MS (ISN) 361 [(M-H)'}; mp 250 °C.

Example F10

[2-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-4'-fluoro-5-nitro-biphenyl-4-yl]-carbamic acid
tert.-butyl ester '



Prepared from 24 i odo- 5-net hyl - 2-ni tro-phenyl )-carbam c acid tert.-butyl
ester (ExaWBIO¥2%08b) (1.135 g, 3 mol) and phenyl boroni ¢ a@CA/EPBYMISEY 3. 3
mmol ) according to the general procedurg F. Cbtained as a yellow oil (971
ng). M5 (EI) 328 (I\/Hr) Ls WO 01/ 29011 PB$rEP0OO/ 09553 - 36- Exarrpl e F3
(RS)-{4"-Fluyoro- n|t 45 (tetrah 2:

- bi phenyl - 4-%gp3re gréff’b 1(:4‘ sf’éi"tsl’%ﬁ{ﬁ%ﬁg‘:eg ’4“%98%%"(5’8’ F‘?‘B’Hﬁ Jibanfc]
(ES) |{? i OCidPtery, -bﬁﬁyé Estéﬂfﬁ&xﬁplf ajay(k? mmm::izﬂm GQMM)B%%m Rériytborortic ydifl- 5
pheny car ci er u ester

[ 5- (4- hydr o@?’g‘ﬁof’ dRmQ )ﬁc@ffhnﬁt e&&B“Q&fPF‘?@’%ﬁﬁR’F‘P“@%‘r%&ﬁB g@g&m
tent.-buty:_aester (Exanple C7) by treatnent with 3, 4-di hydro-2H pyran and
cat. TsOH H20in DCMat 0 C] (1.09 g, 2.0 nmmol) and 4-fl uorophenyl boronic
acid according_to_t general procedure F. Obtained as an orange solid
(894 ng) 3 119P%E;3 é%c)sw [(MrH)i]; np 144-146 T. Exanple F4
(RS)-(4'-Fluoro- 5 nitro-2-{4- [2-(tetrahydro-pyran-2-yl oxy)-ethoxy]

- pi peri di n-Bxapple FPi phenyl -4-yl)-carbam c acid tert.-butyl ester Prepared
from (RS)- ( -10do-2-nitro-5-{4- [2-(tetrahydro-pyran-2-yl oxy)-ethoxy] 15

Blr ES;Ir gi:lnf r4 ?lrlfq}“"r hgn&;e&ﬂcg ;19?0 1‘%},21%11 (1-)’1 carbamH:taycxd 1:(:;.‘rstt fu {e§%69 4355/000,

{5-[4-(2-hydroxy-ethoxy)-piperidin-1-yl]-4-iodo-2-nitro-phenyl}-carbamc -
acid tert. -Prbpa:rydl fresi @iodbosaimpthel- CajtrdphenydBiarbahicakidherd.- Bty sl (Exagiply r an

an | ﬁgﬁ oph Kggé) 20 m@?ers&rﬂrg&%?e@ﬁ?mcrﬂdl‘g@aa%@r%ol? frsortingioy

d edfirecF. Jedul 1Mmeg}.l SP) 560
Fiﬁﬁﬁ)??@ Fthe%t.ﬁ4 ?e@l: ma%?%a?gg?ep s yeIR3PsubgtanceX@1Mng).| SP)

[4' - Fl uoro- (1 hydr o- pyran- 2-yl oxynet hyl ) - bi phenyl - 4-yl ]

-carbam c @é?@ﬁ)g}‘l’g[{%‘ﬁi&gf ester Prepared from

(RS)-[ 4-io0do-2-nitro-5-(tetrahydro-pyran-2-yl oxynet hyl)-phenyl ]
Example F12

(4-tert.-Butoxycarbonylamino-4'-fluoro-5-nitro-biphenyl-2-yloxy)-acetic acid tert.-butyl
ester

15 Prepared from (5-tert.-butoxycarbonylamino-2-iodo-4-nitro-phenoxy)-acetic acid tert.-
butyl ester (Example S1) (2.14 g, 4.33 mmol) and 4-fluorophenylboronic acid (728 mg, 5.2
mmol) according to the general procedure F. Obtained as an orange solid (1.80 g).

MS (ISN) 461 [{M-H)'); mp 92-93 °C.
Example F13
20 (2-Chloro-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example
B1) and 4-fluorophenylboronic acid according to the general procedure F, Obtained as a
yellow solid (625 mg).

MS (EI) 366 (M*).

25 Example F14

{4'-Fluoro-2-(2-methoxy-ethoxy)-5-nitro-biphenyl-4-yl}-carbamic acid tert.-butyl ester



25 carbamc acid tert.-butyl ester (Exanple Vi) and 4-fl uorophenyl boronic
acid acO¥PAV#1t o the general procedure F. Obtained as BGI/BR09330i | (1.24
g). Exanple F6 (2-Cyanonetho)cy-4'-fluogp-5-nitro-biphenyl-4-yl)-carbamc
acid tent.-butyl ester WO 01/29011 PCT/EPO0/ 09553 -37 Prepared from

R S S S, .
mol ) acesserd Example hen@)&ﬂmmﬂpgyibemi@cﬁ acchrding toctha gemerglgirbcedusek.i d -
Eg?% gg% h?@ré%té@@%ﬁ@@g% gipt rlg?bsbheﬁyﬁ?lw: )e- E;r bani ¢ acid

|

tert.-but ester Prepar ed from
( 5- di met hMSEDSEMIYI - 4- i odo- 2- ni tro-phenyl )-carbanic acid tert.-butyl
ester (Exanple VI) and 4-fl uorophenyl boronic acid according to the general

procedgrcl}%mr%%j?i ned as a yellow solid (1.01 g). 1o Exanple
[2-(2, 2- -t etrahydro-[ ' -

1, 3] di oxol of 4, 5-c] pyrrol -5-yl)-4'-fluoro-5-ni t?o-bi phehyl - 4-yl] _carbanic
aci d t er t (2-Buteyt.-Butexyrethoxp-duotqa-dmitre-bintienylod-gl] chiarhanhig laciddert.sbnytrestef
1, 3) di oxol o[ 4, 5-c] pyrrol -5-yl)-4-iodo-2- nitro-phenyl]-carbamc acid

tert-buty e dpfR3- /£ : AR O-bRerk AL Siz id tert.- _
di hydroxyi-)rpeg%treglﬁi- di b _%ﬁ%@%ﬁz@ﬁﬁaﬁ_@g@% #ﬁec rb%ﬁ?%lﬂ%&&@t%ret'r-t.-butyl
ester (Exbuiyl estec$Example BiQ)and#-fluprophenylbogomis atidegenrdingte thegeneml .  TsOH. H20

i n DMF at%%ﬂtgp_(@ggidm,as%gghmd)ugg gf{-fl uor ophenyl boroni c acid (327

ng, 2.34 —according e general “procedure F. (btained as a yell ow
solid (643 . M5 (ISP),474 [(MtH) +]; np 119 C. 20 Exanple F9

(4' - FllﬂorMSS(?gPéMBiéMﬁﬂ)ﬂkro- bi phenyl -4-yl)-carbanic acid tert.-butyl ester
Prepared from (4-iodo-5-net hoxy-2-nitro-phenyl)-carbamc acid tert.-butyl
ester ( 1eFEp) (3.68 g, 9.34 mmol ) and 4-fl uorophenyl boronic acid X
(3.61 g, .8 Mol ) according to the general procedure F. Obtained as a

yellow s OM’-?’Iu(o%b-%%i ol2-%25-o:l\c/os-ogcla.z%[l\.il)din%g]};l)%i%el;?yi-lliyl -car%aSrgic%cid tert.-butyl
ester : :
Prel_)ared from [4-iodo-2-nitro-5-(2-oxo-oxazolidin-3-yl1)-phenyl]-carbamic acid tert-
15 butyl ester [R0-69-6758/000, prepared from [5-(2-hydroxy-ethylamino)-4-iodo-2-nitro-
phenyl]-carbamic acid tert.-butyl ester (Example C10) by treatment with 1,1’-
carbonyldiimidazole in dioxane and then in pyridine with cat. DMAP each at 100 °C] (503

mg, 1.12 mmol) and 4-fluorophenylboronic acid (235 mg, 1.68 mmol) according to the
general procedure F. Obtained as a yellow solid (310 mg).

20 MS (ISN) 416 [(M-H)']; mp 201 °C.
Example F17
(4'-Fluqro-2-methoﬁcy—2'-methyl-5-nitro-biphenyl—4-yl)-carbamic acid tert.-butyl ester

Prepared from (4-iodo-5-methoxy-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(Example B5) and 4-fluoro-2-methyl-phenylboronic acid according to the general
25 procedure F. Obtained as a yellow solid (699 mg). :

MS (EI) 376 (M").




Exanpl e F10

[ 2- (1, 4- DV®A2801aza- spi ro( 4. 5] dec- 8-yl ) - 4' - | uor o- 5- ni t r CGHBHENYS34-y1 |- ca
rbamic acid tert.-butyl ester WO 01/29011 PCT/ EP00109553 - 38 Prepared
from (5-(1,4-i i i -40-

'a-8-aza-spiro[4.5]dec-8-yl)-4=i 6do-2-nitro- phenylj-carbamc acid

tert. -butyMﬂéExarrple C4) (4.0 g, 7.02 nmmol) and 4-fl uorophenyl boronic
acid (1.33 g, 9.5 mmol) according to the general procedure F. Cbtained as

a yel | ow s@pitat.(Hutddy-4'Buord-5-itrd iipKenyll 2 G/1)) carbamiia atit @ert:tbultyl ester
(4" - Fl uoro-2-nmet hyl -'5-ni tro-bi phenyl -4-yl')-carbam c acid tert -butyl ester

E’L?E?r?‘éxéﬁfﬁmﬁ% S HET-ioHot PSR TR ERg B BT LEE . {420

ng, 3.0 myk n@;ﬂ&&!ﬂ'l 4G, 821 mifol) BRd g&n@&@éhe%lbmdwmﬁo 674, aidpeimeld an

I R s bl ol el L

acid tent: butyl ester 15 Prepared from (5-tent.

but oxycar bWEﬁWM*)I odo-4-ni tro-phenoxy)-acetic acid tent: butyl ester
(Example Si) (2.14 g, 4.33 mol) and 4-fl uorophenyl boronic acid (728 ny,
5.2 mol) _accoydj ng to the general procedure F. (btai ned as an orange
solid (1. sd&xampiefdd | SN) 461 [(MH)"]; np 92-93 C. Exanple F13 20
(2-Chloro-4'-fluoro-5-nitro-bi phenyl -4-)d)-carbamc acid tert.-butyl ester

Prepared f (ot 5Btk Ofubro-BCsitrd-biphéngt-plyBRsarhansic atidnere-Anyledsteer t . - but yl
ester (Exanpl e Bl) and 4- fI uorophenyl boronic acid according to the general

procedure E, sol id
Exanpl e F1£T fPA?“ (rz% t‘i‘t Jﬁ‘é 1"?‘?69(&? l)"‘%%l?%mﬁl é‘ﬁé%&ab'&ylﬁs’\%} car bam c
acid tep . {Bxinyple SSt@M g, 3 21 mmol) and 2-fluorophenylboronic acid (0.67 g, 4.83 mmol)

: according to the general procedure F. Obtained as an amorphous yellow substance (960

mg).

MS (EI) 404 (M*).

Example F20

15  (RS)-{4'-Fluoro-5-nitro-2-[(R)-3-(tetrahydro-pyran-2-yloxy)-pyrrolidin-1-yl]-biphenyl-
4-yl}-carbamic acid tert.-butyl ester

Prepared from (RS)-{4-iodo-2-nitro-5-[(R)-3-(tetrahydro-pyran-2-yloxy)-pyrrolidin-1-
yl]-phenyl}-carbamic acid tert-butyl ester [RO-69-6376/000, prepared from [5-((R)-3-
hydroxy-pyrrolidin-1-yl)-4-iodo-2-nitro-phenyl} -carbamic acid tert.-butyl ester (Example

20 C11) by treatment with 3,4-dihydro-2H-pyran and cat. TsOH.H,;0 in DCM at 0 °C] and 4-
fluorophenylboronic acid according to the general procedure F. Obtained as a yellow solid
(1.053 g).

MS (ISP) 502 [(M+H)"].
Example F21
25  (2'-Fluoro-2-methoxy-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (4-iodo-5-methoxy-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(Example B5) (1.00 g, 2.54 mmol) and 2-flucrophenylboronic acid (0.60 g, 4.32 mmot)



WO 01/ 29011 PCT/ EPOQ) 09553 -39 Prepared from

[ 4-i odo- W B2 hoxy- et hoxy) - 2- ni t r o- phenyl | - car bani ¢ aciPETERA0/09553:t |
ester (Exanple B6) and 4-fl uorophenyl bqrtini c acid according to the general
procedure F. Obtained as a yellow soli (f (1.833 g). M5 (ElI) 406 (Mt). 5
Exanpl e F ; : (e

[2- (2- t er CO BTG 80 Prpeedure B Qbaingd s gn amanehigtts yEIOH Fubstanse (§87 aci g -
tert.-butymglester Prepared from _
[5-(2-tert.-butoxy-ethoxy)-4-iodo-2-nitro-phenyl]-carbamc acid tert. -
butyl est gjs +B10) and 4-fl uorophenyl boronic acid according to the
gener al %}}oggggg%t@. j3Cbt ained as a yellow solid (735 ng). io M5 (ISP) 449
[(MrH) +] . _ Exampl e F16 . '

[4' - Fl uor ExamplethF22. 2_ ( 2- oxo0- oxazol i di n- 3-yl ) - bi phenyl - 4-yl ] -car bani ¢ aci d
tert.:butyl ester Prepared from . L

[ 4-1 0das 281i({ uDi3xh-B-H% Ap RS AZAULIBH Wuor B 3eMKol bi Uil G- abemiEldq 15
butyl est ér (E RO 69- 6758/ Boo&zﬁr ecggjr}e)? %ﬂr&gﬁ?%eﬁyolslﬁﬁém@ ﬁ] %gmi‘%éd

[ 5- ( 2- hydteskybusyliestenni no) - 4- i odo- 2-ni tro- phenyl]-carbamic acid tert.-butyl
ester (Exanple Cl0) by treatnment with 1,1 - carbonyldiim dazole in di oxane
and then ipReraydd fibaq 59 40di6Rd-8- EM;‘@ 3G decd- QP:@L) -nfito- L catBadiio!)
and 4-fl uor.c]phenyl bgrltl)vrln c acid ° 2 mﬁg, Tf:lLe 68712170} a‘égg}?’%?ﬁ&)}l]oc%ﬁae_

gener al ppeddertriutyl estos{Example G4) @89, ﬁd%ra@pl)@négimqrgphexw&mx(:aeﬂ) 416 .
[(ME)"]; (083 §Ul4d-mmdEK&aEBidingd th th al procedure F. Obtai id (1,

(4" -Fluor (g- 2- ér'et ho) g;/ﬁ)é - et h%tl%- 5‘-3 ﬁ?r!tefo%?%hglﬁeyfl: O t?/llnfd %saar%eg%wcsoggl(h%
tert.-¥But SP- ester Prepared from (4-iodo-5-nethoxy-2-nitro-phenyl)-carbam c
acid tert.-butyl ester (Exanple B5) and 4-fl uoro-2-nethyl-phenyl boronic

aci d accongd q9p§ £74 k1 SR 1 rocedure F. (btained as a yellow solid.
AT LS EEL R 1 o

(699 ny). (Bl WO 01/ 29011 PCT/ EPO0O/ 09553
Example F23

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

Prepared from (4-iodo-5-methoxy-2-nitro-phenyl)-carbamic acid tert.-butyl ester
15 (Example B5) (3.94 g, 10 mmol) and 2,5-difluorophenylboronic acid (2.21 g, 14 mmol)
according to the general procedure F. Obtained as an amorphous yellow substance (1.05

g).
MS (ISN) 379 [(M-H)].
Example F24

20 [2'-Fluoro-2-(Z-methoxyféthoxy)-5-nitro-biphenyl-4—yl]-carbamic acid tert.-butyl ester

Prepared from [4-iodo-5-(2-methoxy-ethoxy)-2-nitro-phenyl]-carbamic acid tert.-butyl
ester (Example B6) and 2-fluorophenylboronic acid according to the general procedure F.
Obtained as a yellow solid (3.63 g).

MS (ISN) 405 [(M-H)].

25 Example F25

(RS)-[2‘-Fluoro-5-nitro—2_-(tetrahyd:o-pyran—Z-yloxymethyl)-biphenyl-4—yl] -carbamic
acid tert.-butyl ester '




-40- Exanple F18 (2-tert.-Butoxy-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamc
acid tert WOABAMEster Prepared from PCT/EP00/09553
(5-tert. -butoxy-4-iodo-2-nitro-phenyl)-cggbamc acid tert.-butyl ester
(Example S4) (1.4 g, 3.21 mmol ) and 4-fl dorophenyl boronic acid (0.67 g,

oA EFYGRIAG I48 FSHE RIS g A Pl

But oxy- 2' - fcathamic fcidhtert.-dGutyl piten(Example Vi) henylbarenic acidacsdrdingtte r

Prepared fr, - . 0, = - Iy 1 T | )-carbam c acid
tert.-but yltﬂgge%lgrratl sﬁé&e%‘&g;ngﬁél a???ﬂ%@k&l&@%g%[ ) and

2-fl uorophenyl boronic acid (0.67 g, 4.83 mmol) according to the general
procedure RS (SNA4aBHMIEn anor phous yel | ow substance (960 ng). M5 (El)
404 (Mr). Exanple F20 15

(RS)-(4':Fl itro-2-[ (R -3-(tetrahydro-pyran-2-yl oxy)-pyrrolidin-1-yl
]-bi phensﬂll -%g%ﬁ@ar bam c acid tert.-butyl ester Prepared from
(RS)-(4-i0do-2-nitro-5-[(R)-3-(tetrahydro-pyran-2-yloxy)-pyrrolidin-I-

yl ] - pheny! }{2'cBinorenz-¢4-ausithoxyerenzyioxy)5-ritroehip M‘éﬁ)‘l%@bam'@@sidﬁﬂépmwb from
[5-((R)-3- fydro)cy-pyrrolidin-1-yl)-4-iodo-2-nitro-phenyl]-carbamc acid
tert.-butyl ester (Exanple 20 Cll1) by treatnent with 3, 4-di hydro-2H pyran

and cat. TsOH H20 in DCMat 0 C) and 4- fl uorophen& boroni c acid accordi'ng
to the gendreparsstfoemddriedd=5-(Gmethopyebengylaxy)ed-nisno-plenyl -cafhiangis acig Yert-AS (| SP)

502 [ (M+H) _ Fﬁa( ) ..

(2" - Fluor ofbkfyrlrg o%{t@?ﬁﬁl} %656,9&:,8‘39[“}'2?13,, éézgrlﬂg’é?ﬁhgnggf)?%cearc%d. (-Ob6ult /I ester
Pr epar e f ddhnimol)adeordingdo thegenaralproe Ytyined atmydllowfoard (940rmg). but y|
ester (Exanple B5) (1.00 g, 2.54 nmmol) and 2-fl uorophenyl boronic acid

(0.60 g, 4. 29011 PCT/ EPOO/ 09553 -41 according to the
gener al pré‘g%gg?};&%?.[% a)i/’ ed as an anor phous yel |l ow substance (687

Example F27
(2-tert.-Butoxy-2',5'-difluoro-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (5-tert.-butoxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester
15 (Example $4) (3.00 g, 6.88 mmol} and 2,5-difluorophenylboronic acid (2.23 g, 14.1 mmol)
according to the general procedure F. Obtained as an amorphous yellow substance (2.30

8-

MS (ISN) 421 {(M-H)'].

General procedure G:

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

25 dioxane (25 mL) was stirred at 100 °C until tlc indicated complete conversion of the iodide
[¢f. Tetr. Lett. 1997, 38, 3841-3844). After addition of the aryl halide (4.0 mmol),
PdCL(PPh3); (3 mol%) and 2M Na,CO;-sol. (7.5 mL) the mixture was stirred at 100 °C
until tlc indicated complete conversion of the intermediate boronic ester. The mixture was
transferred into a separating funnel, H,O (30 mL) was added and the product was

30 extracted with ether or EtOAc (3 x 50 mL). The combined organic layers were washed with



ng). M5 (ElI) 362 (M¥). Examlp a F22 5

[2- (1, 4- P38 aza- spiro[ 4. 5] dec- 8-yl )-2' -fl uoro-5-nitr BCHEBMHERSIS- 4-yI]-ca
rbamc acid tert.-butyl ester Preparedsfrom [5-(1,4-dioxa-8-aza-spiro
[4.5] dec-8-yl)-4-iodo-2-nitro-phenyl] -carbamc acid tert.-butyl ester

(Exanpl e gAne (1bo %&)&nd:ﬂrféa OVPHLHzSQQ Che%n(WaHS’F tHPEkﬂVéﬂt R3¢ OB éﬁgﬁ%lﬁue,(vﬁuﬁﬁ g,

4.49 mmol ) according to ~general procedure F. Obtalne s a yellow solid

- (1.46 10Wa9 purnﬁ; dbyspica g O{t\nmﬂ}m}nattmraphrwﬂccy ahexane/etherxg
(2,5 Dé} m%e%@ﬁﬁg&ngé( nyl -4-yl)-car bam c acid tert. -but yl
pare )

est er rom (4-i"odo met h n| tro-phenyl)-carbam c acid
tert.-butyl ester 15 (Exanple B5) (3. 94 g, 10 mml) and
2, 5-di fl uorophenyl boronic acid (2.21 g, 14 mol) according to the general

procedure F. tai ned gs an anor phous yel |l ow substance (1.05 g). M (I SN)
379[(M@4L&#9L%ﬁb24 20 .

[2" - Fl gorpy afa&omt prx\bymmw)phénﬁ)-tmaﬁimﬁeh-ﬂum Lstex@bbes?oanﬂawé
tert. -butg are

[4-i odo- 5 lezzlihe &%?)Z-Qltm?bﬁix&h%%wtceam% butybesters with arg ¢ y|
ester (Ex%fca%@s and 2-f1 uorophenyl boroni c acid accordi ng to the general
procedure F. Obtained  a yellow solid (3.63,9). M (I 405 [l( H-].
25 Exanpl 4 mixture pighe (4-io o-Z-mtro-phenyl)-carbamxc acid tert -butyl ester 1.0 mmol), aryl’

[ 2" - Fl uorggrenty ak{cpa% &ﬁxﬁnr x@a@ PS@H:@& anabwgg%?)\é 9 umlw;%mlséle ¥4 inL)

-carbanmic acid tert.-butyl es? -42 Prepareoi

from (MRS) wpsistirepdat 80 n%lpéera@eqmmhﬂrbu%\lr i layey chsopprategraplyy indicated] -

carbamc aghfletedohvertidh b¥ tHe3b&te (PP Lex. Mioh3 @adﬂstm@{ %!’é%!i!i)&hﬂ pLyagi ¢ aci-d
according to the general procedure F, Cbtalined as a iquid (2.606
- g). transferred into a separating funnel, H,O (30 mL) was added and eproduct was

extracted with EtOAc (2 X 100 mL). The combined organic layers were washed with brine . -
(50 mL) and dried over Na;SO,. Removal of the solvent left a yellow residue, which was
15 purified by silica gel column chromatography with or hexane/EtOAc to give the title

compound.

General procedure l
Preparation of (4-aryl-2-nitro-phenyl)-carbamic acid tert.-butyl esters or (4-{a1kenyl—

cycloalkenyl- or heterocycloalkenyl}-2-nitro-phenyl)-carbamic acid tert.-butyl esters by

20 Stille-coupling of (2-nitro-4-tributylstannanyl-phenyl)-carbamic acid tert:-butyl ester with
aryl halides or vinyl triflates or Stille-coupling of (4—iodo-2-nitrophenyl)-carbamic acid
tert.-butyl ester with trialkylarylstannanes
A mixture of (2-nitro-4-tributylstannanyl-phenyl)-carbamic acid tert.-butyl ester (525 mg,
1.0 mmol; prepared from the corresponding (4-iodo-2-nitro-phenyl)-carbamic acid tert.-

25 butyl ester (Examples B) (10 mmol) by reaction with h:xabufyldistannane (7.5mlL, 15

- mmol) and Pd(PPh;)s (116 mg, 0.1 mmol) in toluene (20 mL) at 60 °C for 5 days

according to Bull. Chem. Soc. Jpn. 1983, 56, 3855-3856), aryl halide or vinyl triflate (0.95-
6.0 mmol), anhydrous LiCl (126 mg, 3.0mmol) and Pd(PPh3)4 (5 mol%) in DME (3 mL)
was stirred at 100 °C under argon atmosphere until tlc indicated complete consumption of

30 the stannane. The reaction was cooled to 23 °C, stirred with sat. aqueous KF-sol. (5 mL) for
45 min, filtered through celite, washed with ether and the filtrate was dried over MgSO,.
Removal of the solvent in vacuum left a brown oil, which was purified by silica gel column
chromatography with hexane/EtOAc to give the title compound.




M5 (I SN) 445 Z%MH)']. 5 Exanpl e F26

[2'-FI uorSV(bm% et hoxy- benzyl oxy) - 5- ni t r o- bi phenyl 4-y| JPEHEBMA9ES3,ci d
tert.-butyl ester Prepared:from

[ 4-1 odo- 5- (4- net hoxy benzyl oxy)-2-nitro- 44f1eny|] carbamic acid tert. -

but | est er 7B Saboplde ko 18 thebrafhoiNB) o (o d ucaAgPlghonon ¢ aci d

(0.61 g according to eneral proce ained as a
yel | ow f oambgm@c a¢ig) tert. -bstﬂ estms Wopemmally pursdashipe ($ymthetic Scheme G):
(2-tert.-Butoxy-2',5" -difluoro-5-nitro-biphenyl-4-yl)-carbanc acid

tert. 'bUtYk;eﬁéxfaE%rocé%fu?PKf ed from
(Bxanpl & SPreRedation of (4 sIkgeyiriroltio-BhyD-ShamAr A SshonaL s8R Sonegdiive. 23
( Exanpl e
o PSS RN g
procedur e @mpoulisepar ati on of (4-aryl-2-nitro-phenyl)-carbamc acid .
Lort DUt by ShaTalii SNl of Bz o tebfifeaatid o EB) gt o
reaction \Mwuﬂhnyl)liahdmi ides A mxture of t he
4-i odo- 2- I C . 0 ol ) |
E)i s( pi nacoPJé@g?d&Eg%{r%néo%l gﬁé?m F(}d% 42%&} ?’(3 BP%T%Z%gﬁﬁg%fﬂ) S s(3
nmol %9 i1 1with ®28ykthioxamponds. nl) was stirred at 100 C until tic indicated
| ete cqnversi 1 i Ogli f 7, = 38
ATt6r add M;%dﬁiﬁ Gﬁh"%?%&ﬁm%ﬁgj% 560;%&9%? B G300 o
Na2CCOB- sol mrh mol06)eandPP 5 mel¥% pin THP (12 mii)h fwith vdry irisoldbleat ed
conmpl ete conyer t | c,ester.. Th LXEYre .was
trgﬁsferre&‘ﬁ ?{gagb“%lis@ﬁa g?:% c%unneel %dﬁyég g"ﬁi?or\tﬁgén‘&cﬁgag%%ﬁfﬁgn%roduct
30 ext owvi tCdr(1.2mdd &dedaia titring wiseofatifitédut 60 6C gadeérc
}Ngflers gérgiz\zs ed Arg??:. V&tp %ﬁgﬁgﬂs‘_?@/ EPOO’SOQE%S ZS brine 10% ) and
dried oVer .O%ﬁ% of™ CARRIRE PRYersion of he MIPALEORRONeRHICEE was
purified byrgiChHemal9p8| 63; 865k}IThduninrrieoas arahsfernéd intd ¥ skplarating el 596 €litric
acid (50 mL) was added and the product was extracted with EtOAc (2 x 100 mL). The
combined organic layers were washed with sat, NaHCOQj3-sol. (50 mL) and brine (50 mL),
followed by drying over MgSO4. Removal of the solvent left a yellow residue, which was

20 purified by silica gel column chromatography with hexane/EtOAc and/or triturated with
hexane or aqueous EtOH to give the title compound.

Example K1
(5-Chloro-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example
25 B1}(1.2 g 3.0 mmol) and phenylacetylene (0.5 mL, 4.5 mmol) according to the general
procedure K. Obtained as a yellow solid (944 mg).

MS (ISN) 371 {(M-H)"] and 373 [(M-H+2)']; mp 166-167 °C.

Example K2

(5-Methyl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-buty] ester



cydohexane/ Et OAc to give the title conpound. General procedure H

Pr epar at WOP18P01L 4- ar oyl - 2- ni t r 0- phenyl ) - car bani ¢ acid t eBf? /Eﬁwws%sters by
carbonyl ative. Suzuki-coupling of (4-i.ggQ-2-nitro-phenyl)-carbamc acid
tert.-butyl esters with aryl boronic acids A m xture of the

(4-1 odo- Zﬂ%ﬁa&&t ﬁbﬁmhbds:stﬁemypzaﬁwpheﬁﬁ ~chBhilic R84 Rt -bhityDestefExampley |

boroni c aci 1), and PdC12( PPh3) 3 ol 9

ani sol e (@29&3 13 8:6‘5 Q\Hﬁn‘éw am#ehmiacwe@@ﬁ @9"3‘ ﬁﬁ%ﬁfﬁ@gé Lt,hﬁgqne{qll" n

| ayer Chr%&‘@ég@%ﬁ@@bhﬂﬁﬁ%@i AR ik nglﬁ{ ion of the iodide [cf. Tetr.
Lett. 199 , 1595-7598] g xtured\c/jx(/as tg?ansferred into a separating
funnel, H20 bél yas added and the product was extracted with EtOAc (2
x 100 ) M% )éé%r%Mnb@Ibl Yok G- ayers were washed with brine (50 nL) and
dried over ‘Na2SO4. Renoval of the solvent left a yellow residue, which was

15 puridi qﬂa]&é 1ek3 i ca gel colum chromat ography with or hexane/ Et OAc to
give the fi corrpound Ceneral procedure T: Prepar ation of

(4-aryl-2-nitro-phenyl)-carbanic aC|dtert ers or al. ke yI
cydoai kenyip=(4 MCQ%&I('EHPGWE! -53Didsnipro-4-phenyle tbmﬁeﬁiwﬁ Q%E‘&H' 1
tert.-butykepsters by 20 Stille-coupling of

(2-nitro-4-tri butyl st annanyl - phenyl ) - carbam ¢ aci d tertbutyl ester with

aryl halides or ny triflates. or Stil]e-cqau
(4-i odo- 2 BseRaresh ﬁyd'lywéaﬁo@rﬁ’eﬂ!atmmm 23 Baﬁ 7O gBenyil-ggrbimic acid ert.-
trial kyl amyiyllegtenExample O1)(1134¢, 90 mmol) and phenylaceg'lene (0.5 mL, 4.5 mmol)

(o " 18 apingt i oo Bebhoe Ko biher gtk low aalk . ot er (522

(4-iodo-2-nitro-phenyl)-carbamc¢ acid tert.- 25 butyl ester (Exanples B)
(10 nmol) Mgimqug(mmyﬂ ;paabecyl di stannane (7.5 ni, 15 nmol) and
Pd(PPh3)4 (116 . in toluene (20 nL) at 60 C for 5 days
according to BT' A Chem Soc Jpn. 1983, 56, 3855-3856), aryl halide or
vinyl trif 95-. 6.0 mmol ), anhydrous LiCl (126 ng, 3.0nmmol) and
Pd(PPh3)4 (5 rmIO/c) in DME (3 nL) was stirred at 100 C under argon

‘at nospher €(5karﬂhdxh%-yhﬁﬂmm-éephenylpﬂwnﬂ-pkmﬂé{mﬂmmq acd t30-bitd estemnnane.
The reaction was cooled to 23 C, stirred with sat. aqueous KrF-sol. (5 nli)

f 45 h t
was ari ea ee SRRl SRl £ LARG R BHIR APk B ukict,
whi ch u&s (ﬁmmpledaa)t@%;mlg; Zangaél) amcl plenylacttylena (633 oybh§.Owampl) nmﬁmg@ OAC
to give t l}g b erae‘lprggagw Obtained as an orange solid (580 mg).

MS (ISP) 424 [((M+H)"}; mp 190-191 °C.
Example K5
(2-Nitro-4-phenylethynyl-5-thiomorpholin—4—yl-phenyl)—carbamic acid tert.-butyl ester

20 Prepared from (4-iodo-2-nitro-5-thiomorpholin-4-yl-phenyl)-carbamic acid tert.-butyl -
ester (Example C2) (1.0 g, 2.15 mmol) and phenylacetylene (0.36 mL, 3.22 mmol)
according to the general procedure K. Obtained as an orange solid (620 mg).

MS (ISP) 440 [(M+H)*] and 462 [(M+Na)*]; mp 201 °C (dec.).

Example K6

25 [5-(1,1-Dioxo-thiomorpholin-4-yl)-2-nitro-4-phenylethynyl-phenyl]-carbamic acid tert.- .
butyl ester



WO 01/ 290 %]fr/ EP00/ 09553 -44 The followi ng exanples relate to the

prepar at i ?12 ani no- 4- aryl et hynyl - phenyl ) - car bani ¢ aR¢HEPQf09SS3pyt y|
esters in regioisonerically putre.fashiopg(Synthetic Schene G: General _
procedure K: Preparation of (4-al kynyl-2-nitro- phenyl )-carbamic acid tent.

butyl est erﬁu@f sl;@fongw&pupl ing of (4-iodo-2-nitro-phenyl)-carbamc
acid tert | esters™with acetylenic conpounds; also

Sonogashi ra co t§| I, ngﬁof (g?et hényl 2-nitro-phenyl)-carbamc acid
tert. - but yl Teatelpton of (drjode-grnifsedSrthicmorphalissdribphsnyll-sarbamis aciskfenss-butyl

8-1i odo- 4- AR th
acia'?yloenl ?egigfrpoun S@Eﬂ)’%ﬁi’t Pﬁﬂholé# I g Ewagngognoﬁ)cb%%etyl eni c

conpound ( FMmEUIBmFY atgqbr(loézxst)andm ﬂ;om@mm)aﬂdetsaw%deand PPh3
(2.5 nol §9 dﬂa&b} Trelra }t"i’rréﬂ-ﬁorgw a9 "%rdbthﬂ@?h%gggl \%h”iapf& Bﬁbm%o(xﬂfﬂ §-412 M)

could be a was stirre

ern W th
Argon. Cul ipdo-2-nitspephenlt- C@Rbma&xddest-bmﬂyl ester(A8Y rogirikQ mm;g) man@m@phmser 15

Argon at no I

conponent [’C &(’?‘ alfé}g'l w&%&%@@%éﬂéﬂ%&%&?&%@éﬁ@%; %In\}\élalz g? ggér red
into a sepahagemgalpmneétreIG%bulnedasayall:ovds(lﬁlXZéi)ng\)vas added and the pr oduct
was extracted with EtOAc (2 x 100 nmL). The conbined organic |ayers were

washed wit W, d brine (50 nL), followed by drying
over Ngsmw%gr%rg?/a ?% so?veﬂ%aﬁ@fqt a yell ow resi due, which was 20
purified by silica gel colum chromatography w th hexane/ Et QAc and/ or
tritural®dExample iExane or aqueous EtOH to give the title conpound. Exanple

K1 (5-Chl oro-2-nitro-4-phen)rlethynyl-phenyl)-carbam c acid tert.-butyl
ester Prepasag 41m, 8,5 b5 @-stad-ositn 3 ,gn Q%;? flihid ac

tert. -butyiEI gster E& J}g 6%55185%1?1%2&5{0 pgé}% ygﬁ}é e%§ aceta;(?ldene
(0.5 nilL, 4e$'bﬁﬁﬂleﬁt€accord| ng to the general procedure K. Obtained as a
yellow solid (944 ng). Ms (ISN 371 [(MH'] and 373 [(MH+2)']; np 166-167

c. Exanp| erlfhardbebiat (B)1;42diBka 8- 0243508 ]| oL BN 1B M idr5 ¢ %Qﬁm&bmcd

tert.- but yl est er
acid tert.-butyl ester (Example C4) (3.80 g, 7.53 mmol) and phenylacetylene (1.24 mL, 11.3

15 mmol) according to the general procedure K. Obtained as a orange solid (1.8 g).

H

MS (ISN) 478 [(M-H)]; mp 179-180 °C.

Example K8

{5-(2-Dimethylamino-ethylsulfanyl)-2-nitro-4-phenylethynyl-phenyl]-carbamic acid tert.-
butyl ester

20 Prepared from [5-(2-dimethylamino-ethylsulfanyl)-4-iodo-2-nitro-phenyl]-carbamic acid
tert.-butyl ester (Example D1) (721 mg, 1.54 mmol) and phenylacetylene (0.25 mL, 2.31
mmol) according to the general procedure K. Obtained as an amorphous yellow material
(595 mg).

MS (ISP) 442 [(M+H)*}; mp 179-180 °C.

25 Example K9

(5-tert.-Butoxycarbonylamino-4-nitro-2-phenylethynyl-phenylsulfanyl)-acetic acid methyl
ester



WO 01/29011 PCTI EPOQ 09553 -45 Prepared from

(4-i odo- WOR{2A9_ 2_nj t r 0- phenyl )-carbanic acid tert.-but FCTERMUPISEE anpl e
B2) (1.13 g, 3.0 mmmol ) and phenyl acetyl qpe (0.5 nL, 4.5 mmol ) according to
the general procedure K. Obtained as a Zr een-yellow solid (794 ng). MS

El) 352 : - . . oA
ES- % 4- Met %ﬁaﬁ?ﬁ?r}a‘%ﬁ;@%&x&éﬁmﬁﬂ%ﬁﬁy 'élt- l)tlr r?)-/‘> 13e esn y-l)caécre%?iﬁl% acid
tert. - but yhethdsster (mmeméqéa) (780 mg, 1.67 mmol) and phenylacetylene (8.2 mL, 2.5 mmol)
4-i odo- 5-(4- - 0 Al N- - .1l - 1H acid tert.- .
but yi - ost arccriiig i iekeflhtosadisk k) Of b B aEie o RFAOMO, 701 (01811~
4.5 mmol ) 1o according to the generalocﬁ-rocedure K. Obtained as a

gr een- yel IMSAISB) 46D ((M+NK)T); mps125-839°C137 [ (MrH)+]; np 170 C. Exanpl e K4
(5- Mor phol i n-4-yl -2-nitro-4-phenyl et hynyl - phenyl)-carbam c acid tert.-butyl

ester fr%@%@m (4-io0do-5-norpholin-4-yl-2-nitro-phenyl)-carbanmc acid
tert.-but 15 (Exanple C3) (890 ng, 2.0 mml) and phenyl acetyl ene

(0.33 nL, 3.0 nmol) according to the general procedure K. Cbtained as an
or ange so|[5dZ(Msbomyt.hom-z-msm-4zpéwnylet%u¥wlaahemﬂ&-cmgead:tert-é@é)flﬁﬁter K5
(2-Ni tro-4-phenyl et hynyl - 5-t hi onor phol i n- 4-yl - phenyl ) - carbam ¢ acid

tent. - but . -2-nitro- - ic aci .

(4-i odo- 2§ﬂﬁfﬁ%‘?§9?ﬁ?3§%&;’gﬁ%ﬁ?‘ﬁ%-::§ |e§l"§§’ﬁ’é)n§/ pitro-phemyl]-carbamic acid tertbudl
ester (Exastst Examplg B6)(8%0 mg, 3 mmek)pny ahwbﬁetmkma&é%/méﬂ%nm9éecq9@ms. 22
mol ) acc | ' as an orange solid
(620) rrg).%MPEW%%‘“F?%%ﬁ%%%‘Fm )a?rf';%'rrp 201 C (dec. ).

Exanpl e K6 25 : ' )
[ 5- ?11) 10 DIMS SISPH A BHEMAHE) '] and 430 (MNHeY bap pHRsA12 %G-hyny | - pheny! ] - car bami ¢ -
acid tert.- butyl ester WO 01/29011 PCT/ EPOQ 09553 -46- Prepared in two

steps as fRbLionei)
(5-Methoxy-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

Prepared from (4-iodo-5-methoxy—2-nitro—phenyl)-carbémic acid tert.-butyl ester.
(Example B5) (1.18 g, 3.00 mmol) and phenylacetylene (0.58 mL, 4.5 mmol) accordingto . .
15 the general procedure K. Obtained as a yellow solid (1.1 g).

MS (EI) 368 (M"); mp 129 °C.

Example K12

[5-(2-{2-[2-(2-Methoxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-2-nitro-4-phenylethynyl-
phenyl]-carbamic acid tert.-butyl ester

20 Prepared from [4-iodo-5-(2-{2-[2-(2-methoxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-2-nitro-
phenyl]-carbamic acid tert.-butyl ester (Example B7) (5.7 g, 10.0 mmol) and
phenylacetylene (1.65 mL, 15 mmol) according to the general procedure K. Obtained as 2
yellow oil (5.2 g).

MS (ISN) 543 [(M-H)'].

25 Example K13

(5-tert.-Butoxycarbonylamino-4-nitro-2-phenylethynyl-phenoxy)-acetic acid tert.-butyl

ester




To a solution of (4-io0do-2-nitro-5 thionorpholin-4-yl-phenyl)-carbamc acid
tert.-butWyP01@¥er (Exanple C2) (465 ng,1 mol) in acet ork T(é’@“’ﬁ?:"ﬁand H2O
(1 nm) 0.3M ammoni unmol ybdate sol. (0.3,1) and 33% H202 (2.3 nL) were
added at OC and 5 nmixture was stirred fof | h at 23 C. Obtained the

L e sl e e

tert.-buty - as an anor phqQ ow materi al,
whi ch was bettestet (Rictople SEW)146@02.99 emmol} mdﬁhmﬂiﬁérybne@gmbc%@m to
t he general _pr |.red . 0 L { A4 ). M5 (ISP) 472
(VDL %&éﬁggg@% ééma?g;&gga %QWSA LYl s8lid G%Pg)T0

[ 5-(1, 4- Di oxa- 8-aza-spiro[4.5]dec-8-yl)-2-nitro-4-phenyl et hynyl - phenyl } - car
bami ¢ aci d M3 €6P) 486U {MiNEE) §rmPridpeLed from

[ 5- (1, 4-di oxa- 8-aza-spiro[4.5]dec-8-yl)-4-iodo-2-nitro-phenyl]-carbamc
acid terst . 3 fe gter (Exanmple C4) (3.80 g, 7.53 mmol) and phenyl acet)l ene
(1.24 nt, 5 nmmol ) according to the general procedure K Obtained as
a orange solid (1.8 g). M5 (ISN) 478 [(MH"]; np 179-180 C. Exanpl e K8

[ 5- ( 2- Di me(R§)-3n(22Pistethyl-§1;3 jdioxplan-Lyimethaxyl-2piitrayA-phdnytephynyhphedylamiae bani ¢

acid tert.- butyl ester 20 Prepared from

[ 5-(2-dine 1. 410~ ViS40 franyh ) - A-q S10= Dl 1yl:1acar ic acid
tert.-but ylk‘)pégsa?éea‘r § ESa%# ?%d%ﬂ"é%rlﬂﬁ%?‘%%%ﬁqﬁ%ﬂg?’ggmxé %csr:l?/ Irggént yl ene
(0.25 ni, pheriylamime(Bxamplobdi(4g g bl.4 mmejpand phenylacetpldne 6.8 mbot7al mawlhs an
ggvgggggfex - W RS phrtral pRAuftR. OYEndd &3%h otdigelsofid B4 §). M 179-180 C
(5-tert.-But oxycarbonyl am no-4-nitro-2-phenyl et hynyl - phenyl sul fanyl ) -acetic
acid metthy MS @SNB6AOMOHE) hoop 1477449 KROO 09553 - 47 Prepared from (5-tert:
but oxycar bonyl am no- 2-i odo- 4-ni tro-phenyl sul fanyl )-acetic acid nethyl

ester (Exagpl&pleRis( 780 ny, 1.67 mol) and phenyl acetylene (0.27 nL, 2.5
nol ) acc t he general procedure K. btained as an orange solid

700 :
( o) (5-tert.-Butoxycarbonylamino-4-nitro-2-phenylethynyl-benzoic acid methyl ester

Prepared from 5-tert.-butoxycarbonylamino-2-iodo-4-nitro-benzoic acid methyl ester
(Example B3) (1.22 g, 2.89 mmol) and phenylacetylene (0.48 mL, 4.34 mmol) according to
15 the general procedure K. Obtained as a yellow solid {793 mg).

MS (ISP) 397 [(M+H)*] and 414 [(M+NH,)*]; mp 173 °C.
Example K16
(5-tert.-Butoxycarbonylamino-4-nitro-2-phenylethynyl-phenyl)-acetic acid methyl ester

Prepared from (5-tert.-butoxycarbonylamino-2-iodo-4-nitro-phenyl)-acetic acid methyl
20 ester (Example Ve (R=CO,;Me; R”=Boc)) (1.32 g, 3.03 mmol) and phenylacetylene (0.5
mL, 4.55 mmol) according to the general procedure K. Obtained as a yellow solid (1.1 g).

MS (ISP) 411 [(M+H)"1, 428 [(M+NH,)*} and 433 [(M+Na)*]; mp 134 °C.

Example K17

(5-Cyanomethyl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester



M5 (1 SP) 460 [ M+NH4) ); np 125-127 C. 5 Exanple K10

[ 5- (2- Ve8I hoxy) - 2- ni t r 0- 4- phenyl et hynyl - phenyl j - carBSEHERI0/42558
tert.-butyl ester Prepared from

[ 4-1 odo- 5- (2- net hoxy- et hoxy) - 2-ni tro- phenyl] carbam c acid tert.-butyl

t Exq;f}pll, Za,aﬁgm al 1) .
:icgidl(ng toéfcﬁgbn{@ﬁr’era b&o %q%gﬁ?ned as a?&ﬁﬁ oW’ soFg}gSt Sggo') .
10 MB (| SHExample &VH)(RFC&EQI a@gc)ﬂxwm%p mmpl) néphmyl@etyl@céana& omlku

(5- Met hox 3:&‘&%% I ester
Pr epar ed r}?ﬂ.‘rbl 0do- 5- %ﬁ%gga%ﬂp{&ga‘%’)ﬁéﬁgb? car%sgérhn(gwggﬁmcflg&%y butyl -~
ester. | e BS%@& i 3.00 mmol ) and phenyl acetyl ene (0.58 ni, 4 5
nmol ) accd‘ﬂﬁl( ) 895 'I'NH-QJ 57ap 466 I¥.ocedure K. Obtained as a yellow solid -
(1.1 g. WM (EI) 368 (M+); np 129 C. Exanple K12 [5-(2-{2-

[2-(2- Mpt I]&),%?@Kipxy) - et hoxy] -ethoxy}-ethoxy)-2-nitro-4-phenylethynyl -
phenyl] -carbamc-acid tert.-butyl ester 20 Prepared from

[ 4-1 odo- 5- &lﬁ &ﬁ £ téZ met hoxy- et hoxy) et hoxy] - et hoxy} - et hoxy)-2-nitro-
phenyl ] - cdREkF-€2.3dPigydroxy-propaxy)-2eatitrerd-plsnylethymyl pii nyl - arbamicecid tervol ) -and
phenyl acetmltﬁgg £1.65 nL, 15 mmol) according to the general procedure K -
bt ai ned as a. yeIIOW0|I (5.2 9g). M5 (ISN) 543 [(MH)-]. 25 Exanpl e K13

(5-tert.-Butoxycarbon m no nitro-2- phenél et hynyl - phenoxy) -acetic_acid
tert. - but yirepased @'P“\/(gs@‘lﬁi@élq! hydroxy=prapospls$3odo-2 giwephgriit carbamiq asid ent

but oxycar r tar t ester.
oo r% ca gg)m{,@m é&&r¥R00@b154‘51V060 (mgeﬁprﬂna gfaré’cf’ﬁ'gm(g myroﬁ}gmho dosoier.

accor dithg Z-Bitgonph ﬂ%‘l’%@é’édﬁﬁtebwl easr 4)6(4)2@@: M0 smneld by1. 4. g)..
VB ( | SP)  488-ubh Miti M (1. E@g,lﬁfb &mol)‘ioﬁeilmb@m*ilﬂuori (1 mL, 0.1 mmol) and

K;0504 (40 mg, 0.1 mmol) in acetone (250 mL) and H,O (100 mL) at 23 °C for 6 days) -
and phenylacetylene (1.17 mL, 10.67 mmol) according to the general procedure K.
Obtained as a yellow solid (2.74 g).

15 MS (ISP) 429 [(M+H)"]; mp 157 °C (dec.).
Example K19
(5-Hydroxymethyl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester.

Prepared from (5-hydroxymethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester _
(Example Vh) (2.61 g, 6.62 mmol) and phenylacetylene (1.10 mL, 9.93 mmol) accordingto -
20 the general procedure K. Obtained as a yellow solid (1.76 g). :

MS (ISP) 386 [(M+NH,)"]); mp 177 °C (dec.).

Example K20

[5-(4-Methoxy-piperidin-1-yl)-2-nitro-4-phenylethynyl-phenyl}-carbamic acid tert.-butyl
ester.

25 Prepared from [4-iodo-5-(4-methoxy-piperidin-1-yl)-2-nitro-phenyl]-carbamic acid tert.-
butyl ester (Example C5) (1.0 g, 2.1 mmol) and phenylacetylene (0.35 mL, 3.15 mmol)
according to the general procedure K. Obtained as a yellow solid (799 mg).

mp 147-150 °C.



(RS)-5-(2 thyI [1, 3]

di oxol an-»-?(g/? PHoxy) - 2- ni t r o- 4- phenyl et hynyl - phenyl ani nePCHEBWA9ESE from
(RS)-5-(2, 2-di net hyl -[ 1, 3] di oxol an- 4-yl pgghoxy) < 4-i odo- 2-ni tro- phenyl am ne
(Example E5) (4.5 g, 11.4 mmol) and phenylacetylene (1.88 ni, 17.1 nmol)
accordi ng twneral procedure K Obtained as.an orange solid (5.4 g).
lo M5 (I SN 367 [(MH) ]:; np 147-149 C. Exanple K15 (5-tert:

But oxycarb am no=4-ni_tro- 2 enyl et enzoi ¢ acid nethyl ester

Pr epar ed fr gnpge{h "BL?E EW%WM Fdﬁ@@ﬁﬁ@ﬁéﬂb egterci d

met hyl ester (Exanple BS) (1 22 g, 2.89 mmol ) and phenyl acetyl ene (0 48

m., 4.34 mink ared:ﬂomcrs aﬁ@méxﬁo Iro- éuisadﬁ atiat @ﬂt.f!ﬁﬁy
yel | ow sol i g}g (4I prz-n ? ](1 ? 414 éI\/HrNH4 rg) 173 C.
Exanpl e K1 eS 605 mg, 1 ol) and pheny acetylene 0.24 mL, 2.16 mmol) according

(5-tert. s BubahygeneRbpicadird K Sbhiidedes £ yARRAR (508 Wy, phenyl ) - acetic acid

nmet hyl ester Prepared from

(5-tert.-but ‘{) yl am i odo-4-ni tro-phenyl)-acetic acid nethyl 20
ester (Ex_a#’égmgg & E%R%-Boc)) (1.32 g, 3.03 nmol) and
phenyl acetylene (0.5 nm., 4.55 mml) according to the general procedure K

Obt ai ned aSBx&m%EKZZWSOIid (1.1 g). M (1SP) 411 [ (MH) +], 428 [ ( MFNH4) +]
and 433 [(M:Na)+]; np 134 C. Exanple K17

(5- Cyanonethyl nitro- ynyl - phenyl,) mc_acid tert.-butyl
ester WD 01 iéﬁ‘i fﬂﬂf&éﬁ@?@@%é@yﬁ Fﬁ%é‘ é‘l"é‘ﬂc‘? EFHI -carbamic acid tert.-butyl
(5- cyanonetekegt.- 4- i odo- 2-ni tro- phenyl ) - car bamc acid tert.-butyl ester
(Exanmple B9 [Ve (R=CN;, R'=Boc)]) (3.97 g, 9. 85 mol ) and phenyl acetyl ene

o1 ve o8 1 Feeeerel 3 (RSRRimrs lodovg mily Phembpearbgme ack testametens
(RS)- [5- (ZE&r@mm WQOQBWQ%M))})%B utﬂ\@rdplﬂhﬁﬁéétﬁéﬁy(ﬂ)dl gPReDinhol) Car bam c

acid tert, u Pre

(RS)-[5- (22 %COG‘%%‘&F%%E ‘8'51&3(5 dgrq %dﬁ’témﬁ‘? tyarelawisghid (I3 ®ani ¢ aci d
tert.-butyl ester (RO 68-5451/000 (3.23 g, 7.11 nmmol); prepared from
(5-al Iyl oxMSKIBN)IB85 [{M-B)T}i inpa9®PENy!l ) -carbanmic acid tert.-butyl ester
(Exanmple B4) (4.20 g, 10.0 nmol) by

Example K23

15 (RS)-(4-(4—F1uoro-phenylethynyl)-5-{methyl-[2~(tetrahydro—pyran-Z-onxy)—ethyi]-
amino}-2-nitro-phenyl)-carbamic acid tert.-butyl ester.

Prepared from (RS)-(4-iodo-5-{methyl-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-amino}-2-
nitro-phenyl)-carbamic acid tert-butyl ester [RO-69-3820/000, prepared from {5-[(2-
hydroxy-ethyl)-methyl-amino]-4-jodo-2-nitro-phenyl}-carbamic acid tert.-butyl ester

20 (Example C§) by treatment with 3,4-dihydro-2H-pyran and cat. TsOH.H,O in DCM at 0
°C] (2.09 g, 4.01 mmol) and 4-fluorophenylacetylene (0.72 g, 6.02 mmol) according to the
general procedure K. Obtained as a yellow-brown solid (1.84 g).

MS (ISP) 514 [(M+H)"}; mp 134 °C.
Example K24

25 (RS)-{2-Nitro-4-phenylethynyl-5-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-
carbamic acid tert.-butyl ester,

Prepared from (RS)-{4-iodo-2-nitro-5-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-
carbamic acid tert.-butyl ester (Example $3) (743 mg, 1.46 mmol) and phenylacetylene



reaction with NMO (1.28 g, 11.0 mmol ), Gs04 2.5%in t-BuO—l,S/EI m 0.1

mol ) anWO02B4 (40 g, 0.1 nmol) in acetone (250 ni) %h %9??00 m.) at
23 C for 6 days) and phenylacetylene (%317 nl, 10.67 mmol ) according to the
general procedure K. btained as a yellow solid (2.74 g). 15 M5 (I SP) 429

[ (M-H) +] 5 (0D4 #i1] 239 @htR6]) accordhg 1o tite déhéral procedure K. Obtained as a yellow-brown .
(5- Hydroxynmet hyl - 2-ni t {o- 4- phenyl et hynyl - phenyl )-carbam c acid tert.-butyl
ester. Pf"bfﬁ%}?séﬁl 2OM&5- hydr oxynet hyl - 4-i odo- 2- ni t r o- phenyl ) - car bani ¢ aci d
tert.-butyl ester (Exanmple Vh) (2.61 g, 6.62 mmol) and phenyl acetyl ene
(1.10 niL, Ms ERY)Bo{MHRccording to 20 the general procedure K. Obtained as a
yellow solid (1.76 g). WM (I1SP) 386 [(MNH4) +]; np 177 C (dec.). Exanple

K20 [5-(4-Meth - pi peridin-1-yl)-2-nitro-4-phenyl et hynyl - phenyl ] -carbam ¢
aci d tertﬂéﬁmﬂfﬁﬁister. 25 Prepared from

[ 4-i odo- 5- (4- met hoxy- pi peridin-1-yl)-2-nitro-phenyl]-carbanic acid test:
butyl  est PrefarédfiBng 542)teft Lbetogy-ethoky)ribdo-2itrp/phenjlhcabymburid fr36 ni,

Sol T ( Fobupdpser (Erampleil b 2Ep X makaif s b pherph Rt e ka5 "o
( 5- Oy anongmelceordirig'te tie geherl prickduy K: Obediydd asaaelloniselid(7d migdnt . - but yl

ester. Prepared from (5-cyanonet hoxy-4-i odo-2-nitro-phenyl)-carbamc acid
tent. - butyl Xa (605 ng, 1.44 mmol) and phenyl acetyl ene :
(0.24 M&S@S%Kéﬁgﬁéé?ﬁ@S to the general procedure K. Obtained as a
yell ow solid (508 ng). M5 (El) 393 (M'); np 170 C. Exanple K22

[ 4- (4- Fl u@xampleX2g et hynyl ) - 5- hydr oxynet hyl - 2- ni tr o- phenyl ] - carbanmi ¢ acid
tert.-butyl ester. io Prepared from

e S G s PR BB M )

mol ) ester.

Prepared from (5-tert.-butoxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(Example $4) (1.40 g, 3.21 mmol) and 4-fluorophenylacetylene (0.66 g, 5.46 mmol)
according to the general procedure K. Obtained as a brown solid (520 mg).

15 MS (EI) 428 (M*); mp 201 °C.

Preparation of the (2-amino-phenyl)-carbamic acid tert.-butyl esters by reduction of (2-

nitro-phehyl)-carbamic acid tert.-butyl esters;

Also preparation of 4-aryl-1,3-dihydro-benzo[b][1,4]diazepin-2-ones by reduction and
20 concomitant cyclization of 3-aryl-N-(2-nitro-phenyl)-3-oxo-propionamides

Method a: Catalytic hydrogenation _

A mixture of the nitro compound (1.0 mmol) in MeOH or EtOH and THF (1:1 ca. 20 mL)

and 10% Palladium on carbon (20 mg) or Raney-Ni (20 mg) was stirred vigorously at 23
25 °C under hydrogen atmosphere until tlc indicated complete conversion. The catalyst was

filtered off, washed thoroughly with MeOH or EtOH and THF (1:1), the solvent was

removed in vacuum to give the title compound, which was generally pure enough for

further transformations.




according to the general procedure K. Cbtained as a yellow solid (1.55 g).
M5 (ISN) 3¥QqPRMK) "]: np 198 C. Examlie K23 15 PCT/EP00/09553
(RS)-(4-(4-Fl uoro- phenyl et hynyl) - 5-{net hy 3.

[ 2- (t et rahydr o- pyran-2-yl oxy)-ethyl ] - am A6} -2-nitro-phenyl)-carbamnic acid

tert.-butyl IS
(RS) - (4u| gdgﬁéh?&b lﬁéﬁe?gﬁ?%%t rga éil’zo pyran-2-yl oxy) - et hyl ] -am no} - - 2-
nitro- phenyl@nwaumﬁthﬁlatmctomptm (it.§ tnnead) and $17€h-206:3 620 ro0dd) Wes eithered from

312, D B A S o g o0

and cat. Ts @-lZ:i—IZDundlermgbmam@spKe]re(lﬁulGIt1gdxcate¢)40mﬁpte)coamtsxon [cf. Tetr. Lett,

4-fl uorophe 0 r X
pr ocedur e‘41 K%Eg?; #ggq}s ’9“3%1‘ ?%ﬁ%ﬁWg%l}tE&? %%&f %d_@qﬁrgw sol.
[ (MrH) }]; nand 2ftrdcted with BpdAc (224 1(6mL). The combined organic layer were washed with
(RS)-{Z-Nitro4 eth s 5n[ 2- e X t heny
13- carb ami @ Egﬁgﬁ ov%¥%$0%§@?$ﬁ glgaxﬁilé}g ot s%ixg Yhick! ﬁ%eé’éssz?y
(RS)-{4- IOdotinbtpﬁﬁﬁéii-ﬁy&ﬂ(chgﬂrcalupﬁichrpyfawgm’phyJ oxy) - et hoxy] - phenyl } -
carbamc acid tent.-butyl ester (Exanple S3) (743 ng, 1.46 mmol) and

phenyl acetyl ene WD 01/29011 PCT/ EPOQ 09553 -51 (0.24 nL, 2.19 mmol)
according to the general procedure K. btained as a yell owbrown viscous

oil (429 ny ) e K25 5 Prepared from
[5-(2-tert. )Nt()tt\‘% %%dfl D%é'%li 3‘&%@%‘“0 phenyl] -carbamc acid tert.
butyl esteer 'I’(oEmmmh:e oBfi@)nifré cempoynd3(1® mnmﬂ))mimﬂHﬂI‘HFbatr diFhEpblaciel ¥ wne

Vel Tow sol | IO ag@f R dya b Sorb 5 pH IS byt Q6 Gl 70 LAAUBER AR
[5-tert. - Bufatmqsp&e(emdull domdaqatedrcytnpidng/cqﬂv)rfsbnm\qu@upmﬂwp] asclasdothed in aci d

tert: butyl c; Prepared from
(5'—tert.-bui‘%§§- %i odo- 2-nitro- phenyl )-carbam c acid tert.-butyl ester

Method d: Reduction with Fe and HOAc

15 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) and the mixture was stirred at 70 °C under Argon atmosphere until
tlc indicated complete conversion. Aqueous workup as described in method b.

Example L1
(2-Amino-4-iodo-5-thiomorpholin-4-yl-phenyl)-carbamic acid tert.-butyl ester

20 Prepared from (4-iodo-2-nitro-5-thiomorpholin-4-yl-phenyl)-carbamic acid tert.-butyl
ester (Example C2) (1.05 g, 2.25 mmol) by reduction with SnCl»2H,0 (2.54 g, 11.3 mmol)
according to the general procedure L (method b). Obtained as a light yellow solid (993

mg).
MS (ISP) 436 [(M+H)"]; mp 125-127 °C.
25 Examplel2
(2-Amino-4-iodo-5-morpholin-4-yl-phenyl)-carbamic acid tert.-butyl ester

Prepared from (4-iodo-5-morpholin-4-yl-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(Example C3) (753 g, 1.65 mmol) by reduction with SnCl,-2H,0 (1.9 g, 8.27 mmol)
according to the general procedure L (method b). Obtained as a yellow solid (696 mg).



(Exampl e $4 fll 40 g, 3.21 mml) and 4-fluorophenyl acetyl ene (0.66 g, 5.46
mol ) WP Hg to the general procedure K. Obtai ned aPCERBAPSS3ol i d (520
mg). 15 MS (El) 428 (M); np 201 C. Cessral procedure L: Preparation of
the (2-am no-phenyl)-carbam c acid tert.-butyl esters by reduction of (2-

ni tro- pheps ISEA204(MEHDE); thp B3-1433¢t Y| esters; Al so preparation of
4-aryl -1, d(llhydro benzo[ b] 15[1 4] di azepi n-2-ones by reduction and 20

concom tapt cycljzation of 3-aryl-N(2-nitro-phenyl)-3-o0xo0-propi onam des

Met hod a:ﬂgﬂ-&‘—%i ¢ hydrogenation A mixture of the nitro conpound (1.0

mmol) in MOH or EtOH and THE (1:1 ca. 20 nL) and 10% Pal | adi um on car bon

(20 np) O(Z-Rﬁﬁ@t)’fvf-\ﬂhldrBOl-Fh%l yr?l ‘phégy)-virbanititid/ient!-bdl et C under -
cin

hydr ogen at m)sphere unt i cated conpl ete conversion. The cat al yst

o1 vent  vREPeiad AR FHOT R CP i T Phep)-cogPis o G- bVl |

~gener als| y(m I@ND)(Qmﬁiy;zofrmhbl)Qf r&d@aﬁhaﬁmﬂsn@mmo (2.24% Vl@:ﬁﬂa{oﬁ)%ll
PCT/ EPOQ 0955 -5 Re, gmghgg) é SnCl 2. 2H20A ture of the
nitro conPfSArHngt© eﬁ?ﬂ?ﬁ Péﬂ‘EFdS bzm Pﬁa‘%\ﬁ%an&f? (483mg)red in
EtOH (30 nL) at 70-80 C or alternatively in pyridine (3 nL) and DVF (12 nl)
at 23 C umﬂsﬁrmm(m#mﬁmﬂsqmmﬂ)q i ndi cated conpl ete conversion [cf.
Tetr. Lett. 5 1984, 25, 839]. The reaction m xture was brought to pH 8 by
addition gf sat.,NaHCO3-sol. and extracted with EtOAc (2 x 100 niL). The
conbi ned &@F\[fél ayer were washed with brine and dried over Na2SO4.
Renpval of the solvent left a yellow solid, which - if necessary - can be
purified. (BrAsiiho-Samethlyl- 4;-@lhumylenhynyl¥phreﬁglp-aﬁbymlwdlm dbutyRestect i on wi th-Zn.
and NH40I io To a m xture of the nitro conpound (1.0 mmol) in EtOH THF/ sat.

NH4C1- h t

wos sty r Bpdie el 2 B SRR AR R ke cppi Rk B efrer o

convers | 0 (Exarpleeki2)s( 74b nigy .1 asmoB dyrredvestion withn$ Clp2HEO (2.37 g, 10.3 mmol) '-
according to the general procedure L (method b). Obtained as a light-brown solid (419

mg).

MS (ISP) 323 {(M+H)*]; mp 172-173 °C.

15 ExampleL5

[2-Amino-5-(4-methyl-piperazin-1-yl)-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl
ester

Prepared from [5-(4-methyl-piperazin-1-yl)-2-nitro-4-phenylethynyl-phenyl]-carbamic
acid tert.-butyl ester (Example K3) (1.08 g, 2.48 mmol) by reduction with $SnCl;2H,0 (2.8 -

20 g, 12.4 mmol) according to the general procedure L (method b). Obtained as an orange
solid (1.0 g). '

MS (ISP) 407 [(M+H)*}; mp 81-85 °C.
Example 16
(5-Amino-2-chloro-biphenyl-4-yl)-carbamic acid tért.-butyl ester

25 Prepared from (2-chloro-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
F1) (783 mg, 2.24 mmol) by reduction with SnCl;-2H,0 (2.53 g, 11.2 mmol) according to
the general procedure L (method b). Obtained as a yellow solid (684 mg).




Met hod d: Reduction with Fe and HOAc 15 To a m xture of the nitro conpound
(1.0 mol YWPR13 PO (4:1, 10-50 nL) was added Fe powde®CTEPSVBIFST ) and
the mxture was stirred at 70 C under Arggn atnmosphere until tic indicated
conpl ete conversion. Agueous workup as déscribed in nethod b. Exanple L |
(2- Ami no- 4-4 ' ' | - kyegcarbam c acid tert.-butyl
ester 20 Pr%dggrgle)?‘l??gpnrgﬂ PSR [Py 105411 €.
(4-1io0do-2-nitro-5-thionorpholin-4-yl-phenyl)-carbamc acid tert.-butyl

ester (Exanframptel? (1.05 g, 2.25 mol) by reduction with SnCl2. 2H20 (2. 54
g, 11.3 mml) according to the general procedure L (nmethod b). Obtained as

| i ght I ' : Ma. : I\ ; 125-127 C. 25
EI;xalrrgl e ge(%m?%?%%’%%ﬁﬁ %}ﬁpjﬂx §f&g{gﬁée*nyl -lc%trei)grei c acid

tert.-butyl ester Prepared from L
(4- i odo- 5- nBreparst m{)@vm@hﬁm@oﬁn&mﬂﬁﬂaﬁmc e tprt-dutyl efer (Frampleer

Ex | e .C3 : ' ' 8. 27
i) adcor N e T 3 haRRaBpcalftic BREHER ok th PP R i gt
yel | ow sol iproeeﬂgaeh@m a) Dtgined aorhikrelid (8%8588).- 53 MS (1 SP) 420
M+H) +] ; 139-143 C. le L3
E(Z AQ nL- S%I(?chgﬁ(w%qgé %Myl -phenyl)-carbam c acid tert.-butyl ester
- C -

Prepared from I'or 0- 2- ni t r 0- 4- phenyl et hynyl - phenyl )-carbam ¢ acid tent:
butyl ester 5 (Exanple Ki) (742 ng, 2.0 mmol) by reduction with SnCl2. 2H20
(2.245 g, ]_E!@mét_}_s according to the general procedure L (nethod b).
bt ai ned as an orange solid (483 ng). M (ISP) 343 [ (MtH) +] and 345
[ (ME2+H) 4] . _didetholaRa s ivi- b igam c
acid tert. - Et% ﬁ%ﬂfg#gr&%gﬁgagggéggﬁ%%irﬁyﬁ QB EMﬂMn}ShéMFEW dniedtd
( 5- met hyo- 2terti-butyl estesheny| et hynyl - phenyl ) -carbanic acid tert.-butyl ester
(Exanple K2) (741 ng, 2.1 mmol) by reduction with SnCl2. 2H20 (2.37 g, 10.3
miol ) - accopgpbigd ol ge(zgﬁﬁf‘eﬂ?ylla&ﬁ@fﬁ%ﬁahylﬁﬁﬁﬁﬂQQ-ﬂienyQ&h%'ypﬁlﬁkn%H- a
l'i ght-brown solid (41 ), ] )

carbamic acid tert. -brtrl%l ester (Example K8) (551 mg, 1.25 mmol) by reduction with

SnCl;-2H,0 (1.41 g, 6.25 mmol) according to the general procedure L (method b).
Obtained as an orange foam (510 mg).

15 MS (ISP) 412{(M+H)"); mp 115-117 °C.

Example L9

(4-Amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-phenylsulfanyl)-acetic acid
methyl ester |

Prepared from (5-tert.-butoxycarbonylamino-4-nitro-2-phenylethynyl-phenylsulfanyl)-
20  acetic acid methyl ester (Example K9) (634 mg, 1.43 mmol) by reduction with SnCl,-2H»0
(1.62 g, 7.16 mmol) according to the general procedure L (method b). Obtained as an

orange gum (590 mg).
MS (ISP) 413 {(M+H)"], 435 [(M+Na)*] and 451 {(M+K)").
Example L10
25 (4-Amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-phenyl)-acetic acid methyl ester

Prepared from (5-tert.-butoxycarbonylamino-4-nitro-2-phenylethynyl-phenyl)-acetic acid
methyl ester (Example K16) (1.09 g, 2.66 mmol) by reduction with SnCl;-2H,0 (3.00 g,



M5 (I SP) 323 EISMFH)H np 172-173 T. 15 Examp le L5

[ 2- Ani | WO 23% et hy| - pi per azi n- 1- yl ) - 4- phenyl et hyny! - ph@GEEROYBISEHNi ¢ aci d
tert.-butyl ester Prepared from

(5- (4- et hyl - pi perazin-1-yl)-2-nitro-4- p?menyl et hynyl - phenyl ] -carbam c acid

tert.-but 28’k

Snal 2. 2&213 %2 ! %‘S“m@ g‘%no‘f‘ﬁ?%%&r“ﬁ? lﬁg‘“t 0 h)bgbd%{ﬁg’%u%h gh‘%’gr N
(met hod bSo ddﬁ@%ﬂm\:d as an orange solid (1.0 g). I\/B (1 SP) 407 [ (M:H) +]; np
81-85 T. Examlp a L6 (5-Am no-2-chl oro-biphenyl-4-yl)-carbam c acid

tert. - but ys @st)ds1{ME pri@d,, f 0°C :
(2-chl oro-5- n|tro b%h?r?y -4- OP)[%P%M{?PJSI dtert.-butyl ester (Exanple
FI') (783 nu, 21 24 mol ) by reduction with SnCl 2. 2H20 (2.53 g, 11.2 mol)

accordin 1 gener al procedure L (nmethod b). Obtained as.a yellow
solid (684 ng). tE4t V\D 01/ 29011 PCT/ EPO0O/ 09553 -54 M5 (ElI) 318 (M) and

320 [ (M+2)athmifdLs eth 1-phenyl]- -
(5- Ami no- g nmet hyl - |pheny o - car ba thgnyg §n¥]erc%rba 1cac]1dteeg[ gut%resetﬁrar ed

from (2- thyI- -n bi phenyl | )-carbam c _acid tert.-butyl ester
( Exanpl e %(Oalﬂ '2{;“‘ (B‘Yrﬁ%%’y itrorrphenylethynyl-pherdl-cahamicasidd/ C

?g cor % ;‘gtei'lvt(slbh a&r(ﬁmhwﬁlemm eﬂwrf%b &%Bﬂ%ﬁedu&%%%s’né@zﬁzwb g soli d
[ 2- Ani no-%-1¢: -Iamb)tm &lﬁﬁﬁwtétbﬁtﬁﬁﬁle Pf%ﬁ?WMﬂFﬁMbeb}myedmmr bani ¢
acid 1o Jomdi(1.08gyyl ester Prepared from

[ 5- (2-di met hyl am™no- et hyl sul fanyl ) -2-ni tro-4-phenyl et hynyl - phenyl ]-

car bani c id . tert utyl ester (Exanple K8) (551 ngy, 1.25 nmmol) by
reductlpon&%i(gp 38@5@5’2'%@0?‘10&1(19, 6.25 mmol ) according to the general
procedure L (nmethod b). . Obtained as an orange foam (510 ng).

_Example L12

(2-Amino-5-morpholin-4-yl-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

Prepared from (5-morpholi_n-4-yl-2-nitro-4—phenylethynprhenyl)-carbamic acid tert.-
butyl ester (Example K4) (563 mg, 1.329 mmol) by reduction with SnCl,2H,0 (1.5 g, 6.65

15 mmql) according to the general procedure L (method b). Obtained as a red-brown solid
(488 mg).

MS (ISP) 394 [(M+H)*); mp 174-176 °C.
Example L13
(2-Amino-5-methoxy-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

20 Prepared from (5-methoxy-z-nitro-4-phenylethynyl—phehyl_)-carbamic acid tert.-butyl
ester (Example K11) (1.00 g, 2.71 mmol) by reduction with SnCl,-2H,0 (3.06 g, 13.57
mmol) according to the general procedure L (method b). Obtained as a yellow solid (870
mg).

MS (EI) 338 (M*); mp 158 °C.

25 ExampleL14

4-Amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-benzoic acid methyl ester




15 M5 (IS MeH) +]; nmp 115-117 T. Exanple L9
(4- Ami no- @qg}zﬁgﬁbut oxycar bonyl ani no- 2- phenyl et hyny! - phenYSBEPGOMRIM) - acet i c

acid nethyl ester Prepared from (5-tentsg-
but oxycar bonyl am no- 4-ni tro- 2- phenyl et hynyl - phenyl sul fanyl ) 20 acetic acid

net hyl est ePrepdrrcifrpine(5Keyt.-batydathonilafiinsWoniiroly ph&flethynglibatizbit a8dCL2. 2H20

(1.62 g, 7.1 car the ener cedure

bt ai ned asmgthﬁrm %H@@%ﬁcﬁég? %@nﬁ%ﬁr&%gct[on(mq@egﬁé\g’ ¢ )I?K%Na) +]
and 451 [ (Msinniol) accomiing % nzﬁlﬁfbtéﬁﬁreﬂ-(ﬁmﬂwdtb) Obtained as aka solid

but oxycar bo(gﬁ am} no- 2- phenyl et hynyl - phenyl ) -acetic acid nmethyl ester
Prepared fr -'t ert:

but oxycar bonyl am no- 4- ni tro- 2- phenyl et hynyl - phenyl )-acetic acid nethyl.
ester (Exanylb¢ERB65 (M1);a8p 164°2. 66 nmmol ) by reduction with Snd 2. 2H20 (3. 00
g, --- -- ------ WO 01/29011 PCT/ EPOQ 09553 -55- 13.28 mmol) according to

the general_pro que L (method b). Cbtained as a light yellow solid (900
ng) . I\/B(Ié"#m?gﬂﬁl\/&l—l)ﬂ and 403 [(MtNa)+]; np 130 C. Exanple Li i 5
[ 2- Ami no- 5- ( 2- net hoxy- et hoxy) - 4- phenyl et hynyl - phenyl ] -carbam c acid tert:

butyl est er[2-Anioa3-€2+{1- l[bm-methoxy-ethoxr) tetfl’;mXYI| eth%xy} elt}]xoxy)-4-bphenylethynyl-
et hynyl - phenyl ] - carbanmc acid

[ 5- (2-net hq t r.o: 4- phen

tert. -butylpﬁ’égﬁirfa?’& teﬁiBb‘ f"f 417 g, 3.44 nmmol) by reduction with
SnC12. 2H20 (3.88 g, 17. 2 mol ) according to the general procedure L

(m&*t1 Bgd b) Préared frem [as(zdra—{Qi(ﬁ-méthbnq'-etﬁakyl)éﬂ(o}qrpéﬂﬂky} Hokyh 2( fitrb-882 (MF) ;
np

(2- Ani nié) Pﬁﬁ?’ﬂ%ﬁﬁgﬁpi‘e?ﬁf -satprinAcid et Abutyhsster (Example Kia (3.0£:5-81 mupel) - put y|
ester Pr erbqrred:hchbﬁ Mith SnClz 2H20 (6.2 g, 27 54 mmol?1 according to the general procedure L
(5-nor phol i és?y Qltl’ea g en yl enyl)-carbamc acid tert,

but yl est el (3 @583r ‘ﬁﬁ}/o 26% mml) by reduction with SnC12. 2H20
(1.5 g, 6. 65 15 nnDI) accordlng to the general procedure L (nethod b).

bt ai ned aMSISBYIS 15 [(MF1E)0).i d

Example L16

15 (4-Amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-phenoxy)-acetic acid tert.-butyl
ester

Prepared from (5-tert.-butoxycarbonylamino-4-nitro-2-phenylethynyl-phenoxy)-acetic
acid tert.-butyl ester (Example K13) (1.32 g, 2.82 mmol) by reduction with SnCl,-2H,0
(3.18 g, 14.10 mmol) according to the general procedure L (method b). Obtained as an
20 amorphous orange material (1.2 g).

MS (ISP) 439 [{(M+H)"] and 461 [(M+Na)").
Example L17
(2-Amino-5-cyanomethyl-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

Prepared from (5-cyanomethyl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl
25 ester (Example K17) (377 mg, 1.0 mmol) by reduction with SnCl,2H,O (1.13 g, 5.0 mmol)
according to the general procedure L (method b). Obtained as an orange solid (338 mg).

MS (ISP) 348 [(M+H)"] and 370 {(M+Na)"]; mp 143 °C.



(488 ng). M5 (ISP) 394 [(MrH) +]; np 174-176 C. Examlp a

( 2- Ami NOWE-4H29M3xy - 4- pheny| et hynyl - phenyl ) - car bani ¢ aci de:g{Eth/%ﬁ” ester
20 Prepared from (5-met hoxy-2-nitro-4-phgpyl et hynyl - phenyl ) - carbam c acid
tert.-butyl ester (Exanple Ki 1) (1.00 g, 2.71.mml) by reduction with
SNC12. 2H2Gifa3nilfL98 13.57 mmol) according to the general procedure L

(met hod b)~ al ned as a yellow solid (870 ng). M5 (El) 338 (M+); np 158
C. 25 Exanple L14

4 Am no- 5- PoAmindr(ddsdigrassrigr-apirold:Sidsmbhr &phsmrstmipbenyllerhamis adi
ester W) etlhaB dsterand/ [an@%@@&&h&ﬁoﬁf pipeFién-{-yh-phenylethynyl- ghenyl]
(5-tert.-but oxy ar bonyl am no- 4-ni tro-2- phenyl et hynyl - benzoi ¢ aci net hyl
ester ( Exafasbamices WS@W’Q@S“?{ 90 mmol ) by reduction with Snd 2-2H20 (2 15
g, 9.51 mmol) according't6 '"tlie general procedure L (nethod b). Obtained
?3 a pi QKSP%?hH:d fhot? 15-(DA-didka adabipiro}$ §] debd8) y1)-Zrnifio 4 -Phenylfethyiyl-pheaf) -

m no-
[ 2- (2- met h@rbarmcnssd;tyrtebmlmer EExample K2) hb238:-346 mmal) brtedprijon with
phenyl]-c % 2@‘(4@ 8.0 mM§HE@%&o‘?&ﬂE%ﬁQ ehérdl rocedureL(methodb)
[5-(2-{2-] “Ht h ox Zet hox et hoxy] eth&éy] 6@1540@% -nitro-4.10
phenyl et hyQ}btallpﬁd@WI own el &dﬁy Satg)@néeﬁflar o mRaresbstively) (3.0 g,
5.51 mmol) by reduction with SnCl2. 2H20 (6. 2 g, 27.54 mmol) accordi ng to
t he genera t 9 pPRggh AM-aHPmown oil (2.9 ).
T glins ﬂ}%ﬂﬁ%ﬂﬁwkm ]“'E{p%dsbc MbIBPY LS M-
(4- Ami no-5-tert. - butoxycar bonyl am no 2- phenyl et hynyl - phenoxy) - aceti c acid
tert.-U@tnyﬂéBlE-&alQPreparedfrom(5-tent: ' '
but oxycar bonyl am no- 4-ni tro- 2- phenyl et hynyl - phenoxy) -acetic acid

tS e E:tl . ga t2 y [2-Aifs-5t (281 ke-64hfomérphdlin 4-y13-48phenylethynilyphienljcdartmmiviatid
" tert.-butyl ester

Prepared from [5-(1,1-dioxo-thiomorpholin-4-yl)-2-nitro-4-phenylethynyl-phenyl] -
- carbamic acid tert.-butyl ester (Example K6) (235 mg, 0.5 mmol) by reduction with
15 SnCl,-2H,0 (564 mg, 2.5 mmol) according to the general procedure L (method b).
Obtained as a brown solid (418 mg, impure material, used directly in Example 6 without

purification and characterization).

Example 1.20

[2-Amino-5-(2,2-dimethyl-[1, 3]d10xolan 4-ylmethoxy) -4-phenylethynyl-phenyl}-
20 carbamic acid tert.-butyl ester

" Prepared from (RS)-[S-(Z,Z-dimethyl—[1,3]dioxolan-4—ylmethoxy)-2-nitro—4-
phenylethynyl-phenyl]-carbamic acid tert.-butyl ester (Example B8) (1.90 g, 4.06 mmol) -
by reduction with SnCl,-2H;0 (4.6 g, 20.32 mmol) according to the general procedure L
(method b). The crude product was reprotected by stirring with 2,2-dimethoxypropane (5
25 mL)and p-TsOH-H,O (1.1 eq) in DMF (5 mL) at 23 °C for 4 h. Obtained as a brown solid

(1.1 g).

MS (ISP) 439 [(M+H)*], 461 [(M+Na)*] and 477 [(M+K)"].

Example 1L21

4-Amino-5-tert.-butoxycarbonylamino-z-iddo-benzoic acid methyl ester




(3.18 g, 14.10 mmol ) according to the general procedure L gnethod

Obt ai ned ¥Q OHA01D0 anor phous orange materi al (1. 2 g) NG PCTEBYO/9383 [ ( \iH) +]
and 461 [ (M+-Na) +]. Exanpl e Ll

(2- Am no- 5- cyanonet hyl - 4- phenyl et hynyl - p%enyl) carbam c acid tert.-butyl

ester Pr ePi‘é’{ﬂ?edf fesii'5-tert. -buto carbonyl mo—2—xodo-4—mtro-benzolc acid methyl ester
(5-cyanonet hyl nitro-4- anf henyl )-carbam c acid tert.-butyl

25 ester ( @amleBml@)OO(gﬁil nrynolibm rmu9nw;thﬁe€béﬂner(8mtgh35s$@m°ihzo
1.13 g, ordR

E‘bt ai ngd ag&an o%%g%%g% |gg ?%égg}éf xﬁaﬂﬁgﬁ{@tﬁﬁggg@ W%ﬁlb@

[ (M+Na) +] ; C._ WD Q1/29011 PCT/EP00/ 09553 -57- Exanple L18

[ 2- Ani no- 5M n@ﬂﬁ'ﬂ-’?%&%}ﬁz mp$-88 {G. 51 dec- 8-yl ) - 4- phenyl et hynyl - phenyl ]
-.carbamc acid tert.-butyl ester and [2- Am no-5-(4;
4-di eth '?"-1-I-4-h l eth | =ph ] - bam id

I et %ymtrg glrlgp-n yl) phenyl et hynyl =phenyl ]- carbam c aci

tert.-buty Prepared from

5-(1, 4-di 4.5]d | 4- pheny! heny|
car ba ¢ oqRSI-ATIa Bt 1o Bl o RN FhAmkRp) 1 Pheny Ao DRV -Gyoemic

reduction et Biftfleeseer20 (4.0 g, 18.0 nmol) in EtOH accor di ng to the
general procedure L rret hod b). Obtained as a brown solid (418 ng) and as
dark brown SO|Id 379 respectively. M (ISP)hrﬁSO [.( M+H) }ll np.79-82 C
VS (1 SP) 48pemar m][R NItz Poxp1ld 3]¢oxolm4- ethoxy)-4-phenylethynyl-

[ 2- Ami no- Sphdnyly: erB&&ﬁlcQu‘H%Q r?l*‘@iei- [Ré-aetéméfowwlrﬁg Yo RAkidl)) pRepatedc ar ban

c acid terft. -buty ester Prepa

(5- (1, 11dj &esm (Rﬁ)dﬁdﬂér@byﬁfom-yrqpnymwt@o-kp&q@ﬂthmﬂ;mwﬂﬂrﬁmwc acdyr banmi ¢

acid tert. b %?&PE::QE? I , th
15 SnCil2. 2H20t%{1 ¢ i ;;gr)g?:or I ng tlo1 Cabmenemhﬁh&‘?glggﬁtf% 20%

((]I met ho? b) 2386 bYT?éHth‘alﬂbWﬂm Hyp (hozsbﬂ@ mgol) mﬂm&fattb?meral used |
t t t Ex
190" o~ Ant RESE BB IS nikalbd O Pbraii iy oh SpHLATaIRN( /B REHACt €| 28t on) - Beanpl e

di oxol an- 4- y)- 4-phenyl et hynyl - phenyl] - 20 carbam c acid tent:
butyl este S(ISP)425[(M+I’BI;|;KIP14 é

15 Examplel23
{(2-Amino-5-ethoxymethyl-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

Prepared from carbonic acid 5-tert.-butoxycarbonylamino-4-nitro-2-phenylethynyl-benzyl
ester methyl ester [RO-68-8481/000, prepared from (5-hydroxymethyl-2-nitro-4-
phenylethynyl-phenyl)-carbamic acid tert.-butyl ester (Example K19) by treatment with

20 methyl chloroformate and Et;N in THEF at 0 °C}] by reduction with SnCl;2H,0 according
to the general procedure L (method b). Obtained as an amorphous brown substance (139

" mg).

MS (ISP) 367 [((M+H)].

Example 124

25 2,2-Dimethyl-propionic acid 4-amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-
benzyl ester

Prepared from 2,2-dimethyl-propionic acid 5-tert-butoxycarbonylamino-4-nitro-2-
phenylethynyl-benzyl ester [RO-68-9779/000, prepared from (5-hydroxymethyl-2-nitro-4-
phenylethynyl-phenyl)-carbamic acid tert.-butyl ester {(Example K19) by treatment with



Prepared from (RS)-[5-(2, 2-di net hyl -[ 1, 3] di oxol an-4-yl met hoxy) - 2-nitro-4-
phenyl et WRMW29Mheny| ) - carbanic acid tert.-butyl ester (ERSHEFRYEESS (1.90 g,
4.06 mmol ) by reduction with Snd 2. 2H2@94.6 g, 20.32 mmol) according to
the general procedure L (nethod b). The crude product was reprotected by
stirring vpivilop cBlogidemnd @xty DMAR iiepyrididéatitltp 2317C) by TadiictiB with ShChPHOn DVF .

5n) at 23 G, for 4 h. tai ned as, a br l.id 1.1 I 439
() <1, arsardinaipihs Bsnesslarodpacrediprathd b5 Chipipd at indihollbydlop) 7
but oxycar bgbytandcd (182 thg)odo- benzoi ¢ acid nethyl ester WO 01/29011 .
PCT/ EPOQ/ 09553 -58 Prepared from5 tert:

but oxycar bony, | NQ-c2 4 -4-nitro benzoic acid nethyl ester (Exanple .83)'
(3.00 g, Mﬁ@ﬁo‘ﬁﬁ [@/ﬁ' ction with SnC122H20 (8.02 g, 35.55 mmol) =~ =
according to the general procedure L (nethod b). Obtained as a light red

foam (159 ExampldB241SP) 393 [(MrH) +]; np 60-78 C. 5 Exanple L22°
[ RS] - [ 2- Am no- 5- ( 2- oxo- [

tlef’{ d' gﬁfLﬁ{kg@;Y %2%%@&@%%‘-&&%“_ o-BRERY VoS RhART Shetfi)-Larbamic

[ RS] - [ 2- Ni didtebt-batydestef 1, 3) di oxol an- 4- yl met hoxy) - 4- phenyl et hynyl - .

phenyl]-carbam c acid tert.-butyl ester [RO 68-8108/000 (411 ng, 0.9 mol),
d jof . .-

CRS) - [ 5- ( 2osmaied fiom (RS} Bonipy + Bhemistyrmyh sr{tstoabydrs Py dolonymetiy - i

aci d tert . plenyl}tcadlringic a¢itbtentqblutyl kst &) [RIO)-69-2820/006, tpreparéd om (5—_ e

(102" g0 aSerBTS R B fprEm e pamepd-cotbantc P 154 ‘i Mhef il 20

bt ai ned aK1$ybyapéatmeiit with b4-diBydtorad]-pyid apt 82 TEQH H{OAHPEM atp°Qldy C. 15 -

by SRR O T h SRt GIMa BB & ¢

5-tert. - buagdmohdmy,Vagj.no- 4-ni tro-2- phenyl et hynyl - benzyl ester mnethyl

ester [ RO 68-8481/ 000, prepared from (5-hydroxynethyl-2-nitro-4-

h | eth 3 | ks ' d tert.-butyl t Ex le K19) b .
ltor 22¥n§nt y%%@ﬁ%ﬁ@ﬁ’ﬁﬁ%ﬁéﬁﬁ?m g and lét %N ?f\ '(Ia'rHE( at a(r)rpc]e by Zedﬁct i on
wi th SnC 22H20 accor di ng

15 Example126

[2-Amino-5-(4-methoxy-fiperidin~l-yl)-4-phenylethynyl-phenyl]-carbamic acid tert.-
butyl ester

Prepared from [5-(4-methoxy-piperidin-1-yl)-2-nitro-4-phenylethynyl-phenyl]-carbamic
acid tert.-butyl ester (Example K20) (727 mg, 1.61 mmol) by reduction with SnCl;2H;0
20 according to the general procedure L (method b). Obtained as a yellow solid (489 mg). -

MS (ISP) 422 [(M+H)*]; mp 173-176 °C.

Example 1.27
(2-Amino-5-cyanomethoxy-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

Prepared from (5-cyanomethoxy-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-
25  butyl ester (Example K21) (395 mg, 0.91 mmol) by reduction with SnCl;2H;O according
to the general procedure L (method b). Obtained as an amorphous yellow substance (219

mg).

MS (ISP) 364 [(M+H)*].




to the general procedure L (nethod b). Obtained as an anorphous brown
subst anceWa@®901ty). MS (I SP) 367 [(MrH)+]. Exanpl e L24 PEI/EP00/09553

2, 2-Di met hyl - propi onic acid

4-am no-5-tert. - but oxycarbonyl am no- 2- pﬁgﬂyl et hynyl - benzyl ester Prepared
from2, 2- dirmén% opi onic acid 5-tert-but oxycarbonyl am no-4-nitro-2-
phenyl et hy - ester [RO68-9779/000, prepared from

(5-hydroxyni et hyl - 2-ni tro-4- phenyl et hynyl - phenyl )-carbanic acid

tert. - but yl (RS}{2AntiERet{s-Buetosphenylethynyl)Feltetrabydre-pywan2+ dotymethyl)-phenyl]-
PCT/ EPOO 09 - [ V& | |l oride and cat. DVMAP in pyridine at 0 to 23
C] by reduc oarﬁm\‘/:ﬁ%ﬁlgﬁ@fgﬁ according to the general procedure L

(method b). Qbtained as an anorphous yell ow substance (182 ng). M5 (ISN)
421 [ (M H) ' Prepargd BoanfRS3-[¢(3-ffurs)-phenylethynyl)-2-nitro-5-(tetrahydro-pyran-2-

2- A noy4- bbbl - : i -
|2 A o S AR S AU RO R iV
( ES) - I[ ]2 ni t(r4eﬂ';brp*pé!ewlehmﬁ)*54‘:?&(mmmamﬁmmlbc@mmwtﬁzwl est;rS 0
enyl ] - car Qam - S -
Ry oy ot hypapls 420 b Bkl ¥icn 24 Bt RHIE ToOEHR BDCNERR
'?' s tC]?I r H(2 gx ant) by rt@:.ﬁ:)xt Ooic):ynﬂ;:rfeﬂfﬁh% avcording, tﬁihh geyldrabggdecb}rp &gmﬂmﬁdﬁi 3
SOH. in r n according to the
general pr ogggﬁﬂ}egafa?@%ﬁ“ﬁg&%&?&ﬁ%%cfgaélg&gay low solid (%. 78 g). MB
IS 421 MH"]; 158 C. 15 Ex l e L26
EZ- Rl)m naaSEI(vIG-(Il_gﬁ)]hmx?(pM-i-Hé*r]i di n- 1-yl ;mg Shenyl et hynyl - phenyl ] -carbam c acid
tert.- butyl t P d f
[ gr (4- rre'tjhy -esilgéﬁ Eiieﬁ?rl-eyl ) E(Z)Enni tr o- 4- phenyl et hynyl - phenyl ] - car bam ¢
acid tert.?%yétg%—ester (Exampl e K20) (727 ng, 1.61 mmol) by reduction with

SnCl2-2H20 20 according to the general procedure L (nethod b). Obtained as
a’yel | ow so(RS)-(2#88inged-(4-fluoro-phenylethynyl)-5-{methyl- [2-(tetrahydro-pyran-2-yloxy)-

ethyl]-amino}-phenyl)-carbamic acid tert.-butyl ester

Prepared from (RS)-(4-(4-fluoro-phenylethynyl)-5-{methyl-[2-(tetrahydro-pyran-2-

15 yloxy)-ethyl]-amino}-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example K23) (1.79
g, 3.49 mmol) by reduction with' SnCl;2H,0 according to the general procedure L
(method b). Obtained as an amorphous light brown substance (1.20 g).

MS (ISP) 484 [(M+H)"].

Example 1.30

20  (RS)-{2-Amino-4-phenylethynyl-5-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-
carbamic acid tert.-butyl ester

Prepared from (RS)-{2-nitro-4-phenylethynyl-5-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-
phenyl}-carbamic acid tert.-butyl ester (Example K24) (420 mg, 0.87 mmol) by reduction
with SnCly2H,0 according to the general procedure L (method b). Obtained as a light

25 brown solid (346 mg).

MS (ISP) 453 [(M+H)"].



M5 (I SP) 422 %I\/&H) +] ; rrp 173-176 C. Exanple L27

(2- Am no-"%Qey bhet hoxy - phenyl et hynyl - phenyl ) - car bam ¢ RC/EPG0MPSS3- but vy
ester Prepared from -61-

(5- cyanonet hoxy- 2- ni t ro- 4- phenyl et hynyl - p%enyl )-carbamc:acid tert.- 25

but yl estem_ﬁg@e K21) (395 ng, 0.91 mmol) by reduction with SnCl2 2H20
according to the general procedure L (nethod b). QOotained as an anor phous

yel | ow sub nce 2,19 , o) . | SP) 364 [(M+H) +]. WD 01/29011

PCT/ EP0O/ 03@%3f gﬁ‘ﬁt%w?i&tqhm dto-pyranvdrylexy)-piperidin-1-yl]-biphenyl-4-yl}-
(4-fluoro- legﬁaa[’&{)butﬁ-e&het rahydr o- pyr an- 2-yl oxynet hyl ) - phenyl] -
carbam c acid tert.-butyl ester Prepared from

(RS)-[4-(4-f!uor he nyl)-2-nitr (tetrahydro-p ran-'2_5

yl oxymet hyPye R?ﬁ@?@'&]“ @é&‘g ‘@rﬁ'ér%lul"ez‘t[é 1%?9‘9’9 @sRYé?n'[ZR@Wg'

prepared_r,frb ehf-4-yl}-carb id tert.-butyl ester (Exampl 8

(4-fl uoro- p i"t y}nyl )amlca%rgx ut¥ W e_r -ni eP3)(e‘r11§/ (l:g%ﬁ?lgbgm d
tert. - butyICa &m‘éﬂ CQT ding tedhe gWeMP@qdmeHy@n@hmbyran and
cat. TsOCH. tﬁﬁxh@dm\dxﬁtgpeen%hd) 5gq,qg)ct|on w th SnCl2' 2H20 according to the
general procedure L (nethod b). Cbt al'ned as an anorphous |ight brown

bst I SP)_ 441 [ (MrH)+]. Exanple L29
(RS) - (2 ArMSUSELAS6 MG Bmmg LAl i )5 (mot byl

[ 2- (t et rahydro-pyran-2-yl oxy)- ethyl]-am no}-phenyl)-carbamc acid
tert.-butyExaspR138repared from (RS)-(4-(4-fluoro-phenylethynyl)-5-{nethyl -
[ 2- (tetrahydro-pyran-2 15 yl oxy)-ethyl]-am no}-2-nitro-phenyl)-carbamc

o - olpca Bbedbmo s feat oo b borar epamil)pbbe strompic €l i ned

as an armrmnuﬁ;tyliegm brown substance (1.20 g). M5 (I1SP) 484 [(MtH) +].
Exanpl e L30 20

RS) - { 2- Anigno- 4- t5ahyd - et heny
I( }- ) c;r bant nopﬁﬁ‘? r[% e&%‘?'yl? t8§){ 8ﬁh$’x)% 1?4 Huoro-pHenyk ﬂ% X}z/ntr(?-p eny]] pheny
carbamic aqd tert.-butyl ester (Example K25) (744 mg, 1.57 mmol) by reduction with

SnCl;2H;0 according to the general procedure L (method b). Obtained as a light yellow
15 solid (575 mg)

MS (ISP) 443 [(M+H)*}; mp 149-150 °C.
Example 133 -

(RS)-(5-Amino-4'-fluoro-2-{4-[2- -(tetrahydro-pyran-2-yloxy)-ethoxy]- plpendm- —yl}
biphenyl-4-yl)-carbamic acid tert.-butyl ester

20 Prepared from (RS)-(4'-fluoro-5-nitro-2-{4- [2-(tetrahydro-pyran-2-yloxy)-ethoxy)- - .
piperidin-1-yl}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example F4) (900 mg, 1.61 -
mmol) by catalytic hydrogenation with Pd/C according to the general procedure L
(method a). Obtained as a light brown foam (779 mg).

MS (ISP) 530 [(M+H)"}; mp 56-58 °C.
25 Example134

(RS)-[5- Ammo-4'-ﬂuoro-2—(tetrahydro-pyran—z-yloxymeﬂmyl)-blphenyl 4-yl]-carbam1c
acid tert-butyl ester




Prepared from

(RS) - { 2- nMQ ®2804heny| et hynyl - 5-[ 2- (t et r ahydr o- pyr an- 2- y| BXH/FP{RERy ] -
phenyl }-carbam c acid tert.-butyl ester_gkxanple K24) (420 ng, 0.87 mmol)
by reduction wth SnCl2 2H20 according to the general procedure L (rnethod

01i 25011 PITERYLT SEaRS A7 QUSSR 2(isadydts br, “ﬁ”“‘ﬁﬁ*‘h@“”%‘ée?‘z”’” "

-61- EX 31 (RS
(4. (1ot T ahyAi-curbymsAciL tprtohyiyl st Bbsample EsNIYeduston fth SEIA0 SEBhidite

acid tert BGR R btained orange solid (1.15
(RS)-{4 -fltggirl%éeggﬁ? ir:oc‘): Zﬁg%(ﬁﬁgr?ﬁy%r%yragﬁ? 1:ayF‘(a:)xy (pl pg?l din-1-yl]- &5

bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple F3) (845 ny, 1.64
mmol ) by ocapdBYiA2°Gydrogenation with Pd/C according to the general
procedure L (nmethod a). Obtained as a light green solid (758 ng). M5 (I SP)

486 [ (M+E) %ﬂég 161 C. Exanyla L32 10
[ 2- Am no- 5-Z- - but oxy- et hoxy) 4- (4-fl uoro-phenyl et hynyl) - phenyl ] - car ba
mc acid tert -butyI ester pared from

[ 5- (2-t er t .(ShAminor2-syanemethoxy, (44- Whmé#ﬂlb'Fﬁ*?ﬁmﬁi%fﬁYtt‘PBW’FﬁEﬁvlJ-
carbam c aC|d tert: butyl ester (Exarrple K25) (744 ng, 1.57 mmol) by
reduction vplharePRbid(226/20dR %ei)danmx&s-stﬂ@rmpsé gﬂpé‘a@wﬁ’xﬁahd(témt- hod b).

-4
%'[gallggdcas it glpﬁ%qbt A lle%v@,)(lS Sglrdg@(n?pﬁlpy{fépgpozl @E%gzéﬁ égccomméto

(tetrahydr qnRyLAR Hrddeae]; GhdiRod/b). DbRRAddUsATight Brodvn solid (220 mg).

bi phenyl - 4-yl J-car amc aC|d tert.-butyl ester 20 Prepared from

(RS)-(4'-fluoro-5-nitr £4 [ 2- (tetrahydro-pyran-2-yl oxy)-ethoxy] -
pi peri dilf- 1M§I(}51‘9|3éﬁé§Mth 5D L8kt ¢ acid tert.-butyl ester (Exanple F4)
(900 ng, 1.61 mmol) by catalytic hydrogenation with Pd/ C according to the

general pr ogagiHErL (nmethod a). Oohtained as a light brown foam (779 ng).
M5 (I SP) 530 il(rii%lwl'—'l% +]; np 56-58 T.

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

Prepared from (2-dimethylaminomethyl-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamic acid
15 tert-butyl ester (Example F7) by reduction with SnCly2H;0 according to the general
procedure L {method b). Obtained as a yellow solid (908 mg).

mp 97-125 °C.

Example 137

[5-Amino-2-(2,2-dimethyl-tetrabydro-[1,3}dioxolo[4,5-c] pyrrol-5-yl)-4'-fluoro-biphenyl-
20  4-yl]-carbamic acid tert.-butyl ester

Prepared from [2-(2,2-dimethyl-tetrahydro-[1,3]dioxolo([4,5-c]pyrrol-5-y1)-4*-fluoro-5-
nitro-biphenyl-4-yl]-carbamic acid tert.-butyl ester (Example F8) (610 mg, 1.29 mmol) by
catalytic hydrogenation with Pd/C according to the general procedure L (method a).
Obtained as an off-white foam (578 mg).

25 MS (ISP) 444 [((M+H)"].

Example 138

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



25 Exanple L34
(RS) [ 5- WH)‘H@‘H‘I f1 uor o- 2- (t et r ahydr o- pyr an- 2- yl oxynet hy PCTHEPANeR3§3 - 4-y| | - C
arbamic acid tert-butyl ester WO 01/29043. PCTI EPOQ 09553 -62 Prepared
from (RS)-[4-fluoro-5-nitro-2-(totrahydro-pyran-2-yl oxynethyl)-bi phenyl - 4-

;é I ]C1(2:ar2 agrﬂ’ repared drone (4'-fAuoré-2- methoky -S(Iﬁtfafli?%l&nk;ﬁl yDYCaJi'EﬂHRtatﬂrteM{[-Bﬁtyl edster :
n ccoy Jrocedpr e ai ned as an

orange sol ‘%ﬁg% 64 ﬁ‘p} 2935'%1&2{’ Et“@dffmeé’a with P/ 8l according to the |
(5- Ami no- denyfullpfattdlmﬂ (#retBddiS). ObbiiacHR h-off-Whike soidqameg)aci d tert. butyl
ester Prepared from

(2-cyano henyl 4-yl)-carbanmic acid tert. -

but yl es%?@@ﬂé?é&%ﬁsﬂﬁ@% 86 1) by reduction with SnCl2 2H20
according to the general procedure L (nmethod b). Cbtained as a |ight brown
solid (220Example .89 M5 (| SN) -356j(MH)']; np 118-119 C. Exanple L36

(5- Ami no- 2- di net hyl am nonet hyl -4' -f | uor o- bi phenyl -4-yl)-carbam c acid

E o i ;rg'tj Liﬂ%ﬁﬁéﬁéﬁﬁ{ﬁ@%ﬁe—?m spirel4 sl decss ¥l )4 Bgro-hinhenvid ) sathamic add 15

tert. - but ylertebtigt estdrxanpl e F7) by reduction with SnClz 2H20 according to
the general procedure L (nethod b). Cbtained as a yellow solid (908 ny).

0¥ oxof of 4, Ereryrey BB Eostif é%%a’ﬁ?%ﬁoﬁpgoéfﬂﬁ’sﬁéﬁt Hoiorss SR bR ¢ or o
bzt gl est erarbantip aciddert.rlnutyl]eatef &b&nq:tlérﬁm))(t A1ge5.0 ayiol) Qy[m&{)y%]c hfidgehdtion
Lorc. - By yHth Rl adkpiging toBe germerl Bebccdure  Baeiad ), Uifminied o3 grerrt solid

hydr ogenat(Zcﬁ?thh Pd/ C accor d| ng to the general procedure L (nethod a).
Obt ai ned as an off-white foam (578 ng). 25 MS (ISP) 444 j(M+H) +].

MS (ISP) 444 [(M+H)*].

_ Example 140
(5-Amino-4'-fluoro-2-methyl-biphenyl-4-yl)-carbamic acid tert.-butyl ester

15 Prepared from (4'-fluoro-2-methyl-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example F11) (560 mg, 1.62 mmol) by catalytic hydrogenation with Pd/C according to
the general procedure L (method a). Obtained as a light brown solid (512 mg).

MS (ISP) 317 [(M+H)*}; mp 112 °C.

Example 141

20  (5-Amino-4-tert.-butoxycarbonylamino-4'-fluoro-biphenyl-2-yloxy)-acetic acid tert.-butyl
ester

Prepared from (4-tert.-butoxycarbonylamino—4'-ﬂuoro-5-nitro-biphenyl—Z-yloxy)-acetic

acid tert.-butyl ester (Example F12) (2.29 g, 4.95 mmol) by catalytic hydrogenation with

Pd/C according to the general procedure L (method a). Obtained as a dark blue solid (2.14
5 g). "

MS (ISP) 433 [(M+H)"]; mp 30-33 °C.




Exam | p a L38 (5-Am no-4'-fluoro-2-nethoxy-bi phenyl -4-yl)-carbam c acid
tert.-but Woegven WO 01/29011 PCT/ EPO0O/ 09553 -63 Prepar eRCT/ER§{09553

(4" -fluoro-2-met hoxy-5-nitro-bi phenyl -4-yl,)-carbam c acid tert.-butyl ester
(Exanmple F9) (2.64 g, 7.29 nmmol) by catalytic hydrogenation with Pd/C

accordi ng t%%ﬁarvé@%neral procedure L (method a). Oobtained as an off-white
solid (2.36 1 SP) 333 [(MH) +] ; rrp155C(dec) 5 Exanpl e L39

[ 5- Am no- 2- 14d|oxa8a -Spiro 45]de08 fl uporo- blphenyl 4-yl]-ca
rbani ¢ aci d£5 ﬂarnnoﬁtullﬁqrp-% ro-biphenytdayly- Fﬁh@mlc i%id tert.-butyl este

[2-(1,4-d.ioxa-8-aza-spiro[4.5]dec-8-yl)-4"-fluoro-5-nitro-bi phenyl-4-yl]-
b éﬂg},)ﬂ ciditett.
o aCPgelpta&at&mpg} m‘)ﬁ’ﬂeﬂ%&m/ C accordi'ng lﬂtﬁbarx&cg )bdm ot

catal yti c hydrogenati to the geperal cedure L
(met hod a) . (EXampleiEls) by redugtiemith SnCl2He0 agoorgin gtwﬁw(amf m&e@( H +] .

Ex I 40 I | -4-yl b d
AP 157 BT R LA kB s ery! - -1 -carbam ¢

(4" -fluoro-2-nethy I- -nitro- b| phenyl -4-yl)-carbam c acid tert.-butyl ester
( Exanpl e FlMS«ISE)(ﬁWr@(MtHéﬂ mml ) by catal ytic hydrogenation with Pd/C
according to the general procedure L (nmethod a). Oobtained as a |ight

br own solidw. MS (ISP) 317 [(MrH)+]; np 112 T. Exanple L41 20
(5- Am no- 4- ut oxycar bonyl am no-4' -fl uor o- bi phenyl - 2-yl oxy) -acetic
acid tert.-butyl ester Prepared from (4-tert: ..

but oxycar bolsrAminerd” -ﬁuorpl'%ﬁwf‘ﬁl@%ﬁqﬂ@’%? b’rPgﬁWI:‘lZYl%%r)@Wl‘é%%‘l fegt--byfyjester
tert.-butyl ester (Exanple F12) (2.29 g, 4.95 mml) by catal ytic

hydr ogenat i @Reptédronttd’ -‘ﬁu%?&@f(dhﬂ&hbﬂr éﬂiax;geslﬁmai- P—c&rbﬁrﬂﬁ:talanﬁ a) .
bt ai ned as a"dark blue soljd (2. 14 l t]o np 30-33
T. 10 tert.-butyl ester (Example F14) by catalync hydrogenatlon 'the

general procedure L (method a). Obtained as a light brown solid (1.652 g).
MS (ISP) 377 [((M+H)*].

Example 144

[5-Amino-2-(2-tert.-butoxy-ethoxy)-4'-fluoro-biphenyl-4-yl]-carbamic acid tert.-butyl

15 ester

Prepared from [2-(2-tert.-butoxy-ethoxy)-4'-fluoro-3-nitro-biphenyl-4-yl]-carbamic acid
tert.-butyl ester (Example F15) by catalytic hydrogenation with Pd/C according to the
general procedure L (method a). Obtained as a purple solid (547 mg).

MS (ISP) 419 [(M+H)"]; mp 133 °C (dec.).

20 Example 145

[5-Amino-4'-fluoro-2-(2-oxo-oxazolidin-3-yl)-biphenyl-4-yl}-carbamic acid tert.-butyl

ester

Prepared from [4'-fluoro-5-nitro-2-(2-oxo-oxazolidin-3-yl)-biphenyl-4-yl}-carbamic acid
tert.-butyl ester (Example F16) (280 mg, 0.67 mmol) by catalytic hydrogenation with Pd/C
25  according to the general procedure L (method a). Obtained as a yellow solid (277 mg).

MS (ISP) 388 [(M+H)*}; mp 210 °C.



WO 01/29011 PCT/ EPOQ 09553 -64- Exanple L42 (5- Am no-2-chl oro-4i~:

| dbr b- bi BRHEOM. y| )-carbamic tdd-tert: butyl ester Prep@CEEPD/OR5H3
(2-chloro-4'-fluoro-5-nitro-biphenyl -4-ykg-carbanmi c acid tent: butyl ester
(Exanpl e F13) by reduction with SnCl2 2H20O according to the general
procedur e Examplekdfod b). Ootained as a light red solid (544 ng). M (ISP)
337 [ (M+H) +] . Exanpl e L43

o Do s~ Aid- 4 B o - A i WiphenhlL AT -eatbdmlc o et biyl ster -

[4' -fluoro-2-(2-nmethoxy-ethoxy)-5-nitro-biphenyl-4-yl]-carbamc acid 10
tent . - but ylPrepamd frofui-{4+fimoeo-2dm¢thbyy-2'amathyl-5-mitry Wi ﬂ%?mimnca%idic Bﬁﬂ@ert.-

accor di ng en rocedure L.(nethod a ai ne ht br own
Solid (1. 683y ? r (amReF 14 by E‘k')ﬁ‘ﬁ)hllj‘&g Wﬁiﬁ%acw ingto the gentral
(5- Ami ne- @m&dmeL(mmw@ ©btained)as 4 brdwnisvlid-(68®hgYy | - 4-y! ) - carbami ¢ aci d
tert.-butyl 15 ester Prepared from

[2-(2-tent ) -fluoro-5-nitro-bi phenyl -4-yl]-carbam c acid
tert.-but ngﬁz(@\ggﬁxé F15) by catal ytic hydrogenation with Pd/C
according to the general procedure L (nethod a). Obtained as a purple

solid (547Exagiple M (1 SP) 419 [(M+H) +]; np 133 C (dec.). 20 Exanple L45
[ 5- Am no-4' -fl uoro-2- (2-oxo-oxazol i di n-3-yl)-bi phenyl -4-yl]-carbamc acid

tert.-buty, fpom . .

{411 vor AR 21 B 48 8T bipheny st Dy AT S PYO S ari ¢ aci @
tert.-butyl ester (Exanple F16) (280 ng, 0.67 mmol) by catalytic

hydr ogenatErepared filonP(D-tert. -bﬁtmdﬁ-rﬂdongs-umrb-lb@lgaybltql) qarlennid acid tért.(hayhod

o o7 o S BmIEH 01039 S8 AELTH conlfe bBheli wmék«&fﬁmg 0 c

to the general procedure L (method a). Obtained as a pink solid (747 mg).

MS (ISP) 375 [(M+H)"}; mp 139 °C.
Example 148
(5-Amino-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester

15 Prepared from (2-tert.-butoxy—2'-ﬂuoro-S-nitro-biphenyi¥4-yl)-carbamic a_cid fert.-butyl
ester (Example F19) (930 mg, 2.3 mmol) by catalytic hydrogenation with Pd/C according
to the general procedure L (method a). Obtained as a pink solid (649 mg).

MS (ISP) 375 [(M+H)"]; mp 130 °C.

Example 1.49

20 (RS)-{5-Amino-4'-fluoro-2-[(R)-3-(tetrahydro-pyran-2-yloxy)-pyrrolidin-1-yi] -biphenyl--
4-yl}-carbamic acid tert.-butyl ester

Prepared from (RS)-{4'-fluoro-5-nitro-2-[(R)-3-(tetrahydro-pyran-2-yloxy)-pyrrolidin-1-
yl}-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example F20) by catalytic _
. hydrogenation with Pd/C according to the general procedure L (method a). Obtained as a -
25 dark green solid (852 mg).

MS (ISP) 472 [(M+H)").




(5- Am no-4, - or 0- 2- met hoxy- 2' - net hyl - bi phenyl -4-yl)-carbam c acid
tert. - buté’lO Jé@?%‘ll Prepared from PCT/ER00/09553

(4" -fluoro-2-methoxy-2"'-methyl-5-nitro-bgphenyl -4-yl)-carbamc acid tert. -
butyl ester (Exanple F17) by catalytic hydrogenation with Pd/C according to
t he gener alExampledS8dure L (nethod a). Obtained as a brown solid (588 np).
MS (I SP) 347 [(M+H) +] . Exanple L47 (5-Ami no-2-tert:

D I A P B R

tert.-butyl 10 ester (Exanple F18) (1.15 g, 2.84 mmol) by catalytic
hydr ogenat iPoepaned fnorﬁdl'almoeﬁ:mleﬁgxy-ﬁmltrbdngmﬂ F—Myl)pd’aﬁsxmiu aéid terf. ﬂﬁtﬁ@ﬁeﬁ)

Obt ai ned a ) ' 747, Q) 139

Exanpl e L4Z@%ﬁ?ﬁ@qgh€a&t ;9 b%!bg/gc Q?lﬁﬂ')otfy b%‘é‘ﬁy%‘&l’éﬁ a‘tf%‘?db%ﬁ"c aci d
tert.-bui ylthegeneral ffoctthap Ji.r(ﬁﬂﬂfoldcal)) Obtained s a hght brown solid (352 mg).

but oxy-2'-fluoro-5-nitro-bi phenyl-4-yl)-carbamc acid tert. -butyl ester

(Exampl e F 3..m y catalytic hydrogenation with Pd/C
accordi ng ﬁ%‘lgﬁi% gﬂ@r‘%p cJe%u e L (nmethod a). Obtained as a pink solid
(649 nmg). Ms (I SP) 375 [(NH—|)+]; np 130 C.  Exanple L49 20

(RS) - {5- Am leIBll uor o- 2-[ (R) - 3- (t et rahydr o- pyran- 2-yl oxy) -pyrrolidin-1-yl
] - bi phenyl 4-yl}-carbamc acid tert.-butyl ester Prepared from

RS)-{4'-fl - ran: 2s rolidin-1-
§/| ] ot ohenyt- 9&53&9 Uik s st ) &ecg%id’@% @é??r‘b’é’ég‘?i’%@ E%/‘B?mifl;?c}dn
catal ytic tdryflnmx}estmtl on with Pd/ C according to the general procedure L
(method a). Obtained as a 25 dark green solid (852 nmg). MS (ISP) 472

(5 A it o Pesppt e P2 el e pmah S 4Ry 2Rk S g biheert il

ester Prepaarbatnicraaxdt@ﬂ.-bﬁﬂylmtw(ﬂeamtplh%{ﬁ%gﬂ%xbhm datalytid ) - car bami c

e ¢ hoHdnaBBh G KA Gk B e 649a1%ceﬁm% F"%Ad 2)‘/ bined’ss's

light beige solid (1.01 g).

r

MS (ISP) 444 [(M+H)"); mp 198 °C.
15 Example 152
(5-Amino-2',5'-difluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (2',5'-difluoro-2-methoxy-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example F23) (1.05 g, 2.76 mmol) by catalytic hydrogenation with Pd/C according
to the general procedure L (method a). Obtained as a beige solid (618 mg).

20 MS (ISN) 349 [(M-H)}; mp 144 °C.
.Example 153
[5-Amino-2'-fluoro-2-(2-methoxy-ethoxy)-biphenyl-4-yl]-carbamic acid tert.-butyl ester

Prepared from [2'-fluoro-2-(2-methoxy-ethoxy)-5-nitro-biphenyl-4-yl]-carbamic acid
tert.-butyl ester (Example F24) by catalytic hydrogenation with Pd/C according to the
25  general procedure L (method a). Obtained as a purple solid (2.581 g).



5 the general Erocedure L (nmethod a). Cbtained as a light brown solid (352
ng). NBWAMEOH33 [(MHH)t];: np 161 C. Exanple L51 PCT/EP00/09553

[ 5- Am no- 2- (1, 4- di oxa- 8-aza-spiro[ 4. 5] degz 8-yl )-2'-fluoro-biphenyl-4-yl]-ca
rbamc acid tert.-butyl ester 1o Prepared from

[ 2- (1, 4- di Examngile B341- spi r o[ 4. 5] dec- 8-yl )-2'-fl uoro-5-nitro-bi phenyl -4-ylj-
carbam c acid tent.-butyl ester (Exanple F22) (1.39 g, 2.94 mmol) by

(nethod =) EOBIARER-S HuotbrarbrenyaREErias 1 ot b SIREI 1 JRGRG4AE
[(MH)t] ] i&h:lﬂe%-bﬁtyles’t& Exanpl e L52 .. |

(5- Am no 2',5" -difluoro-2-nmet hoxy-bi phenyl -4-yl)-carbam c aéid tert. -butyl.
ester

d,f _
O R IR B e B PR 2 M R 1
est er (Bx cﬁ'bEﬂiié adidteﬁﬁ-bgtyl esterq Example H2§) b)atedhymomwh]yﬂndbéhht)l agoordirigh

Pd/ C accord to the r ed as a bei ge
Sol i d ( 618t gensalipEoceery éﬂﬁﬁf‘?@fg&{’?‘m °BI‘Q“B<Q§‘$7%§BL53

[ 5- Ami no-2' -fl uoro- 2-(2- rret hoxy- et hoxy) - bi phenyl 4-yl]-carbamc acid
tert.-but yMse(ssmr439I?tM1aNa)ad from

[ 2" -fl uoro-2-(2-nmet hoxy-ethoxy)-5-nitro-bi phenyl-4-yl]-carbam c acid
tert.-but yé est]ei‘;é Exanpl e F24) by catal ytic hydrogenation with Pd/C
accordi ng general procedure L (nethod a). Oot ai ned as a purple
solid (2.581 g). WO 01/29011 PCT/ EPOO/ 09553 -67- l e L54 (RS)-

[ 5- Ani no- 2[S-Ahum-a—ﬁuémez-(lh—hﬁﬂumeyﬂwmyleﬁy)yblphqﬂbﬂM]I 9ar ipivauid tezt. iyl
-carbag}) Cld tert.-butyl ester Prepared from

(RS)-[ Bro-5-ni tro-2- (tetrahydro-pyran-2-yl oxynet hyl ) -bi phenyl -4- 5
yl] -carbamc acid tert.-butyl ester (Exanple F25) by reduction with

Sn C1222H2 (Prepared dramy [2'fimordrd- (geneuhaxy-éacwm} é—rLtrpfbephml-ﬁjyl] -@pbathisadidas a-

yel low Ii q%én(_j-b(.lgyl WA ((‘BﬂmM% [&B)S@.QOA'&;Q.ﬁ%uﬂ)bﬂredu@éﬂ'm{lﬁr}éﬁZHzO

according to the general procedure L (method b). 0btain¢_d as a beige solid (719 mg).

MS (ISP) 439 [(M+H)"].

15 Example L56
(5-Amino-2—tert.-butoxy-2',5'-diﬂuoro-bipheny1-4-yl) -carbamic acid tert.-butyl ester

Prepared from (2-tert.-butoxy-2',5'"-difluoro-5-nitro-biphenyl-4-yl)-carbamic acid tert.-
butyl ester (Example F27) by catalytic hydrogenation with Pd/C according to the general
procedure L (method a). Obtained as an amorphous grey-blue substance (2.37 g).-

20 MS (ISP) 393 [(M+H)").

Example 157

[2-Amino-5-tert.-butoxy-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl
ester

Prepared from [5-tert.-butoxy-4-(4-fluoro-phenylethynyl)-2-nitro-phenyl]-carbamic acid

25  tert.-butyl ester (Example K26) (649 mg, 1.51 mmol) by reduction with SnCl;2H,O
according to the general procedure L (method b). Obtained as a light yellow solid (410
mg).




15- Am no-2' -fl uor o- 2- (4- met hoxy- benzyl oxy) - bi phenyl -4-yl]-carbam ¢ acid
tert.-but WOO80dst or Prepared from PCT/EP00/09553
[2'-fluoro-2-(4-methoxy-benzyl oxy) - 5-ni t gg=bi phenyl -4-yl]-carbam c acid
tert.-butyl ester (Exanple F25) (0.90 g, 1.92 mml) by reduction with SnCl

2H20 accons (I8P} 999 (M) T 189 @:edure L (nmethod b). Obtained as a beige
solid (719 mg). M5 (1SP) 439 [(MrH) +]. 15 Exanple L56 (5-Am no-2-tert:
0] O 2 SpeouiRg Sl ke &l brep BB Find Seh SRk 5 ¥ P31 -

l(3 2-tFrt : -btgt( mn&'eT @exlnghlffoﬂﬁﬁlewlalr),iwmmkamh' ; mnﬂdﬂagyblddcsﬁ[]mgdaymh)caisiamgert -
utyl ester anpl e .cat.al ytic hydrogenation wt according to
t he generalt“gﬁ?mnés@y(‘ﬁé‘ﬁgéle#ﬁh}t ai ned as an anor phous grey-bl ue
substance (2.37 g). 20 M5 (I1SP) 393 [(M+H) +]. Exanple L57 [2-Am no-5-tert:
but oxy- 45 ( 43dherd beocede@M et hynyl ) - phenyl ] -carbam c acid tert.-butyl ester

Prepared from

[5-tert.-butoxy-4:-(4-fl uoro: nyl et Qynvyl ) - 2-ni tro-phenyl ] -carbam c acid

25 tert. - b&t‘?@"@é‘) éPPE@QSHBf%Eﬁé%f“EWW g’&?@’rﬂ‘r@?‘?"%ﬁg reduction with
SnCl 2H20O according to the general procedure L (nethod b). Obtained as a
l'i ght yel | ophesethyl dr tefl-Butyl8laryl \BLokbLprtipiiktdsvet i@ pdred ioh the @BA adi (| SP) 399

[(MH)}] In 18‘%0. The fol | qw xanpl es rel ate th at,i f the
Cihyl ot aMorkdsntd BT et Pl omaprsppoRs e SHEISHEy By, B AR R0 P

whi ch ser ves3ag] Jadi EgNngd MgEtikem CH;AN et 630 1dEBSICactbrdidito Syashesist 1998,390L11ds
(Synthetic Scherrgq;{—!): 5 General %ﬁce re, M Met hoqd a) Pr_e[%a%%'%lon of et hyl
or tert 10 buthy freganyt arbayhs g WaLATRPIQYSSIn Fhis reacHom, vasagtiyateq oy tygatment

3-aryl - 3- oxGIPERM ARFbREmMIR A EEAPREEF/OHON 10 °@ptior 36 tdctiGhWwithitkies _and
ethyl or tert.-butyl malonate potassiumsalt [CAS-no. 6148-64-7 and 75486-

33- 8] wi t h TeRlgRatg st MyC12 in CH3CN at 0 C to 23 C according to Synthesis
1993, 290. If io the free aryl carboxylic acid was enployed in this

reaction, iNfethdd by Piépdaitiofl obtert -bag BRIRYl-3-oxo-propionates

The tert.-butyl 3-aryl-3-oxo-propionates were alternatively prepared from the methyl or

15 ethyl aryl esters by treatment with lithium tert.-butyl acetate [prepared by treatment of
tert.-butyl acetate with lithium diisopropylamide in THF at -78 °C] in the presence of
lithium tert.-butoxide according to Synthesis 1985, 45. If the product contained residual
starting material after workup, thus could be removed by selective saponification with
LiOH in THF/MeOH/H,0 at 23 °C.

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

The 3-aryl-3-oxo-propionic acids were prepared from the aryl acid chlorides and
bis(trimethylsilyl})malonate with EtsN and LiBr in CH;CN at 0 °C according to Synth.
Commun. 1985, 15, 1039 (method c1) or with n-BulLi in ether at -60 °C to 0 °C according
to Synthesis 1979, 787 (method c2).

25 Example M1

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



W th eth%l chl oroformate and Et3N in THF/ CH3CN at O C prior to reaction
with theWOHHZ8Mdt e salt, Method b) Preparation of tent.- BGE{EP00/09553

3-aryl - 3-oxo- propi onates The tert.-butylgg3-aryl - 3- oxo- propi onates were
alternatively prepared fromthe nethyl or 15 ethyl aryl esters by

treat ment R@-Fb-2700/000m tert. -butyl acetate [prepared by treatnent of
tert.-butyl acetate with lithiumdiisopropylamde in THE at -78 C] in the
presence of lithiumtert.-butoxide according to Synthesis 1985, 45. If the
product contained residual stgrfng matQri &) after workup, thus could be
renoved by sel ective saponifi M.N ) ' AQ THF/ MeOH H20 at 23 C. 20
Met hod c) Preparation of 3-aryl- aci ds The

3-aryl - 3- oxo- propi oni ¢ aci ds Were p e7ared fromthe aryl acid chlorides and
bi s(trimethylsilyl)mlonate with Et3N and LiBr in CH3CN at O C according to
Synth. Commun. 1985, 15, 1039 (rrethod cl) or with n-BuLi in ether at -60 Cto
0" C accor drepgred fsomntlddjteazobaeyl-beazoic acid (RQ-7214324000preparied byreaction

3- Oxo- 3-

01 20011 Sy ERdl bR Ry by BB bR AR SRy R gt & hfacde

3-[ 1, 2,%] 129 2Eldhy astiyationswith Ftéwadﬂ@ron‘q:zmatefmmmg@nopwegaa yl nlonasect i on

of 3-amn ' I f e i-n
acet i ¢ _ac?’ﬁfaﬁ*?“g‘*i%%‘% 2 93*2%“’%@%?‘3%*4#? AR o R leEl proceBbic N (RS
reacti on w-{Qbtaingdas arghisesalid (574t@dssi um salt with Et 3N and MyCl2 i n CH3CN
accordi ng to general procedure M (nethod a). Cbtained as a white solid
(5.74 g) M@&lﬁgh A19. (Mr). Exanple M2 10 o
3-xo0-3-(3-] r| azol - 1-yl - phenyl ) -propi onic acid ethyl ester. Prepared
from3-[1,2,3]tri azol - -yI benzoic acid [ RO 71-3703/ 000, prepared by

ref | uxi ng Example M2 X

10 3-Oxo-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionic acid ethyl ester.

Prepared from 3-(1,2,3]triazol-1-yl-benzoic acid [RO-71-3703/000, prepared by refluxing
. of methyl 3-azidobenzoate [CAS-No. 93066-93-4] in trimethylsilylacetylene, followed by .
saponification with aqueous NaOH in refluxing EtOH] by activation with ethyl
- chloroformate/Et;N and reaction with ethyl malonate potassium salt with Et;N and MgCl,
15 in CH3CN according to general procedure M (method a). Obtained as a hght yellow solid
(2.22 g).

MS (EI) 259 (M*); mp 72-74 °C.
Example M3
3-(3-Cyano-phenyl)-3-oxo-propionic acid tert.-butyl ester.

20 Prepared from methyl 3-cyanobenzoate [CAS-No. 13531-48-1] by treatment with lithium
tert.-butyl acetate according to general procedure M (method b). Obtained as a light
brown oily semisolid.

MS (EI) 245 (M™").

Example M4

25 3-(3-Imidazol-1-yl-phenyl)-3-oxo-propionic acid tert.-butyl ester.




of net hyl B&;@gﬁbenzoate [ CAS- No. 93066-93-4] in trinethylsil acetyl ene,
fol | owed nification with agueous NaCH in refluxiné

activation with ethyl chloroformate/ Et3kand reaction with ethyl rral onat e
potassiumsalt with Et3N and MgO 2 15 in CH3CN accordi ng to general

g r5 gc edMg ; e Nrepaedfidmaneth@dd:ciHegidagolal irlDlSHiihodt@ r&erbﬁh?» (ﬁiﬁ&x&)&ol-i\ls (El)

tent: butyl gg’%’é’ﬁ“‘%gpﬁgg&ﬁﬂ‘ yggﬁ?ﬁﬁﬁ%%ﬁ gﬂéggﬁ %hgg}nc actd

13531- 48- 1]coh¥ HQSWH Byirhatiﬂehﬂvi-!ﬁhdﬁ@rhttert W'acéﬁﬁtaﬁé&dﬁﬁ%&ﬂe?ﬂ to

general proce Ohtained as_a light brown or'ly*sem solid.
VS (El) 2451'“'(J glylegl_aﬁgn prangecbeawn 0| - phenyl ) - 3- oxo- pr opi oni ¢
acid tert. -but yI “ester. V\D 01/ 29011 PCT/ EPOO/ 09553 -70 Prepared from

met hyl 3y ( IMS (1sPYagol(MFH)*).benzoat e [prepared from 3-(113-i m dazol - 1-
yl ) benzoic acid U Med. Chem 1987, 30, 1342; CAS-No. [ 108035-47-8] by

refl uxing i conc, H2SO4/ MeOH] by-treatnent with lithiumtert.-butyl
acetate acc%ﬁ@g%kﬂﬁo general procedure M (nmethod b). Cbtained as an

orange-brown oil. 5 M5 (ISP) 287 [(MtH)+]. Exanple M
3- (2-1 m dazol2-Imidhzabytryl Pyfidi-4y))- ﬁo@c?rdy&mmufer@%@blfe&eﬁ -butyl ester.

Prepar ed from 2-imdazol-1-yl-isonicotinoyl chloride hydrochloride

[ prepared re O.f t but Qr,o ni otln ate wyth imdazole
and NaH i nl%fﬁf“%% g ﬁ@ﬁ?n‘%ﬁnwlfﬂbﬂé?i?ﬁ‘g prde tpreprred Birsactionct i on
Wi : h thi on;dfcétit @r%e dhébrbiﬁblhi%tﬁxo%tze m&dx%&mcknuwm in bmmyh sma@&aé:&em g
pot assi ym sal,t . wi a in ener pr ocedur e
M (et hb‘g] kh i Qaaﬁq/g%ﬁ %rbmﬂaﬂpw@?mie mrs% ?t al( Mdtertrp 80
C (gec ). wb a@od\dﬁe ;sl&assm@mtanﬂﬁsmaadﬂgmf iR ATHON xécop&lﬁgyd genBfappi oni ¢
a(::| tert. ot }iureﬁ (method a). Obtained as a brown solid (10.8 g).

MS (EI) 287 (M"); mp 80 °C (dec.).

Example M6
15 3-Oxo-3-(3-[1,2,4]triazol-1-yl-phenyl)-propionic acid tert.-butyl ester.

Prepared from methyl 3-[1,2,4]triazol-1-yl-benzoate [CAS-No. 167626-27-9) by treatment
with lithium tert.-butyl acetate according to general procedure M (method b). Obtained as
an orange liquid {2.41 g).

MS (EI) 287 (M)

20 Example M7
3-{3-(4-Methyl-imidazol- 1-yl)-phenyl]-3-oxo-propionic acid tert.-butyl ester.

Prepared from methy] 3-(4-methyl-imidazol-1-yl)-benzoate [RO-69-6483/000, prepared
the corresponding acid from 3-isothiocyanatobenzoic acid and 2-aminopropionaldehyde
dimethyl acetal according to J. Med. Chem. 1987, 30, 1342, followed by refluxing in conc.

25 H,50,/MeOH] by treatment with lithium tert.-butyl acetate according to general
procedure M (method b). Obtained as a yellow-brown oil (10.69 g).

MS (EI) 300 (M").



Prepared fromnethyl 3-[1,2,4]triazol-I-yl-benzoate [CAS— No. 167626-27-9]
by treatWOM2%1t h | ithium tent.-butyl acetate accordi ngPCOESRMONSS]

procedure M (nmethod b). Obtained as apyprange liquid (2.41 g). MS (El) 287
(M+). 20 Example M/ 3-[3-(4- I\/Ethyl-lmdazol 1-yl)-phenyl]- 3 0XO0- propi oni ¢

acid tert%@%mlMgster Prepared from net hyl
3-(4-met hyT -1 azol -1-yl)-benzoate [ RO 69-6483/ 000, prepared ‘'t he

correspondin | 3 |s ocyanat obenzpi ¢ ac
2- ami nopr 37k ?‘%ﬁ G&'Blb ﬁﬁr‘?}‘ %)éﬁ?'éﬂméﬁ’,re&oﬁﬁﬂf‘d('ﬁ“\]' gu%ﬁmr(:hem 1987,
30,1342, followed by refI uxing in conc. 25 H2SO4/ MeCOH] by treat rrent W|th

i thi um t prdparddiftoth eﬁfwsé(izané:ﬁﬁ%dﬂml-u 1pbétoate [ROC6S#4807000, prepi
E’bCEI'? :5288 / g;sg@ gl iﬁgvil- o o%gth[% e with ethgl) acetim N%ageEhy)drogﬂoéM 1}1 Et&ﬂ aotjd 2(:90 1 !

3- [ 3- (3 Maj:Bot treatthéltzath imﬂlb).c&neemuk acdw@@smcat am:, folwéd byput y|
ester. Pr e&zlir ed from eth

%I -i m dazol, - ben i{
[ RO- 69- 748ddition of gencpble reﬂ@aes 1 trsptmsng pith s“%wfm geettet h et hyl™
acetim dakf‘cgpcﬁﬂg?& Jrrré¥'dl§?ode3u1|:etl\@ﬂnﬁﬂl&§ Obinedl arsﬁfbtroﬁrﬁ eﬂt(mg) with :

am noacet lethyl acetal in EtOAd at 23 C, follwed by addition of
conc. H2S04 and refluxing.] by treatnment with lithiumtert.-butyl acetate
accor di ng Mg 2PA(( edure M (nmethod b). Obtained as a brown oil (9.66
g). M5 (ISN 299 [(MH"']. Exanple M 10 '

3-[13-(2, 4@@@” I m dazol -1-yl ) - phenyl ] - 3-oxo-propionic acid -tert.-butyl
ester. Prepare rom et hyI 3-(2, 4-di net hyl -i m' dazol -1 -yl )-benzoat e

A st e e S b AR " 0

2- am nopr opi onal dehyde di nethyl acetal in EtOH at 23 C, follwed by
addi ti on @repapelfromn28 3320- d;ﬁfdtlh;)lhﬁl@:la]mby-yl)limzma[R@HtlhOSSBtGGDmeepared

tert.-but 15 ace cecor 0 gen ro d
bt ai nod S TEYER LK SapasCEnshels Wih By soebrndels Mifalfionic ot aco
°C, direct treatment with 2-aminopropionaldehyde du'nethyl acetal in EtOH at 23 °C,
follwed by addition of conc. H;SO, and refluxing.] by treatment with lithium tert.-butyl
15 acetate according to general procedure M (method b). Obtained as a yellow-brown oil
(6.00 g).

MS (ISN) 313 [(M-H)].
Example M10
3-(2-Cyano-pyridin—4-yl)-3—ox6—propionic acid tert.-butyl ester.

20 Prepared from 2-cyano-isonicotinic acid ethyl ester [CAS-No. 58481-14-4] by treatment
with lithium tert.-butyl acetate according to general procedure M (method b). Obtainedas
a light brown solid (7.70 g).

MS (ISN) 245 [(M-H)].
Example M11
25  3-Oxo-3-(3-[1,2,4]triazol-4-yl-phenyl)-propionic acid tert.-butyl ester.

Prepared from methyl 3-[1,2,4]triazol-4-yl-benzoate [prepared by reaction of 3-
aminobenzoic acid with hydrazine hydrate and triethyl orthoformate in acetic acid at 120
°C, followed by esterification with conc. H,SO4 in refluxing MeOH] by treatment with




Exanpl e 2- Cyano- pyridin-4-yl)-3-oxo-propionic acid tert.-butyl
ester. 2%%‘;5%?’9‘(1 from 2-cyano-isonicotinic acid ethyl eBEFEPJOOASING.

58481-14-41 by treatnment wth lithiumtest.-butyl acetate according to
general procedure M (nethod b). Obtained as a Ilght brown solid (7.70 ).

VS (1 SN) 24ithjuperd. butyl abetiteBicordihg to geheral procedui’eM {(method b). Obtained as a

3- Oxo- 3- (31%#&(1trlaf{y @yl-phenyl -propionic acid tert.-butyl ester.
Prepared fr ohwu 0% 4] tri azol - 4-yl -benzoat e [prepared by reaction
of 3- aininobenzoic acid with hydrazine hydrate and triethyl orthoformate

in acetic aMSqISN) 2BBQ(MA)J.ol | owed by esterification with conc. H2SO4 in
refluxing McOH by treatnent with WO 01/29011 PCT/ EPOQ 09553 -72 lithium

tert.-butylggcehgﬁuﬁaaccordi ng to general procedure M (nethod b). Obtained
as a |light um (870 np). I\/S(ISN) 286[(MH)"]. Examlg a ML2 5

3-[3-(2- Met hoxynet hyl sul fanyl -i m dazol - 1-yl ) - phenyl ] - 3- oxo- propi oni ¢ acid
tent: busyl3-[362-Methdtymptiybelfin o1l 1-y1)-phenyl)- -oxo-proplomc acid tert.-butyl

3- (2- et hox get hyl sul fanyl -i m dazol - 1-yl 3’ benzoate [ prepared by

esterificatTofr of 3- (2- met hoxynet hyl sul fanyl -i mi dazol - 1-yl ) - benzoi ¢ aci d

[ CAS-No. 108035-46-7] with conc. H2S04 in EtOH followed by treatment with

;:m ?r 0 ge: hl)Brap}irfd/froﬂﬂetbﬂ Bg(a iﬂéttﬁom&th)ﬂsuﬂalﬁﬂ%ﬁaﬂa%li M)eﬁéd”z’sﬁ( t & %nea bf hi umd
er - pu cQr dl 0 rLoc nme ai ne
as an or a% E %(o cgg @5“15‘5%”(%“})9%@@“?1%? benzays 3c Q?CA $-No.

g £3| (2- weummm&mﬂm condlBlzS0 id BYOH; m@waby&e%enpmﬁlcar&&n@ﬁyﬂn&ﬁﬂt
uty

3-(2- mcj‘#]w &ﬁfﬁaﬂﬁ if%ﬁgﬁ’bwhyﬂsﬂ%waaﬂﬁﬂkmw@a%ycetvésv@prdms&m i on of

3- (2- met hoxyiaiprosedut oMy (metiBdts)zObtalned!ak g g@oﬁ ¢1.82 gCA .
108035-46-7] with conc. H2SO4 in EtOH, followed by tre trrent rret hyl i odi de

and NaH in treatnment with lithiumtert: butyl acetate
accordi ng %gg'gﬁl%{@ocedure M

Example M13
3-[3-(2-Methylsulfanyl-imidazol-1-yl)-phenyl]-3-oxo-propionic acid tert.-butyl ester,

15 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
THF/DMF] by treatment with lithium tert.-butyl acetate according to general procedure M
{method b). Obtained as a light brown oil (4.41 g).

20 MS (ISP) 333 [(M+H)"].
Example M14
3-[3-(3-Methyl-isoxazol-5-y1)-phenyl}-3-oxo-propionic acid tert.-butyl ester.

Prepared from ethyl 3-(3-methyl-isoxazol-5-yl)-benzoate [prepared by reaction of ethyl 3-
ethynylbenzoate [CAS-No. 178742-95-5] with 2 mixture of NCS, acetaldoxime, Et;N and

25  cat. amount of pyridine in CHCl; at 50 °C according to Tetrahedron 1984, 40, 2985-2988]
by treatment with lithium tert.-butyl acetate according to general procedure M (method
b). Obtained as a yellow solid (2.54 g).

MS (ISP) 302 [(M+H)*}; mp 50-56 °C.



(method b). Obtained as a light brown oil (4.41 g). zo M5 grl SP) 333

[ (MrH) +]WORLEAHe | 4 3-[3-(3- Met hyl -i soxazol - 5-ylI') - pheny PETEPBYYSY opi oni ¢
acid tert.-butyl ester. Prepared from ethyl

3-(3-net hyl -i soxazol -5-yl)-benzoate [prepared by reaction of ethyl 3-

et hynyl begzog! %EM@S-NO 178742-95-5] with a m xture of NCS,  acet al doxi ne,
. Et 3N and anount of pyridine in CHCL3 at 50 C according to

Tet rahedron_1984, 40, 2985- 8 treat th lithiumtert.-butyl
acetate adc@Ketdrig- eﬁdﬁ‘ BYlchéQR}PE‘CWF‘QrFEImGﬁer' b). Obtained as a yell ow

solid (2.54 g). M5 (ISP) 302 [(M+H)+]; nmp 50-56 C. WD 01/29011

PCT {j EP?ﬁ/ fi%‘ifed &3%3 E&af%ﬂl? 1%5&;:@?@-[&«'(53'% aonganse-si by agthatiymh Withr opi oni ¢
acid e ester repare rom etrazol - enzoi.c ac

204196- 80£§'}Yl blyomf?maé?/ﬁ&’n‘l ¥4 Jeactiqn it VBP@PB?‘HEPE‘%PW%HBBWC@%PP% wi t h
et hyl Wi%é HOGRI uéaraﬂi fto BrdRaliFredddud M (ndthiddla). OBtdihEddy adighoyeliong to
gener al lgﬂ{rjg r?et hod § O%Cbt grneduas a( i ght yell ow sol ?30%211 ng) .
M5 (El) 26 1 W)lngxanple I\/[L6 3- (3- Chl or o-t hi ophen-2-yl) - 3-0xo0- propi oni ¢
acid ethyl ester 1o Prepared from 3-chl oro-2-thi ophenecar bonyl

chl ori de[%gm%@m@? 02-3] by reaction wth ethyl malonate potassium
salt with Et3N and MgCl2 in CH3CN according to general procedure M (nethod
a). Obtained as a brown oil (6.84 g). M5 (EI) 232 (M) and 234 [(M+2)+].
Exanpl e MExampleMi&_ cyano-t hi ophen-2-yl) - 3- oxo- propionic acid tert. -butyl
ester Prepared from ethyl 5-cyano-2-thiophenecarboxyl ate [ CAS- No.

67808- 35- A (PEhlor&-HioP! H@n-Zlgl)T-ilokb-tphd)pwhitaﬁﬂedMEgér acetate according to .
gener al procedure M (rreth obtained as a yellow solid (6.66 g). M

(El) 2?01( I\g;eparga) from 3-chloro-2-t}uophenecarbonyl chloride[CAS-No. 86427-02-3] by reaction . .
. with ethyl malonate potassium salt with EtsN and MgCl, in CH3CN according to general
- procedure M (method a). Obtained as a brown oil (6.84 g).

MS (EI) 232 (M") and 234 [(M+2)"].
Example M17
15 3-(5-Cyano-thiophen-2-yl)-3-oxo-propionic acid tert.-butyl ester

Prepared from ethyl 5-cyano-2-thiophenecarboxylate [CAS-No. 67808-35-9] by treatment -
with lithium tert.-butyl acetate according to general procedure M (method b). Obtained as
a yellow solid (6.66 g).

MS (EI) 251 (M*); mp 78 °C.
20 Example M18
3-(5-Cyano-2-fluoro-phenyl)-3-oxo-propionic acid ethyl ester

Prepared from 5-cyano-2-fluoro-benzoyl chloride [prepared from the corresponding acid

[CAS-No. 146328-87-2] by treatment with SOCI;, cat. DMF in toluene at 80 °C] by

reaction with ethyl malonate potassium salt with Et;N and MgCl, in CH3CN according to
25 general procedure M (method a). Obtained as a light yellow solid (3.85 g).

MS (EI) 235 (M*); mp 55-60 °C.




20 Exanpl (5- Cyano- 2-f | uor o- phenyl ) - 3-oxo-propi oni c acid ethyl ester
Pr epar ed ﬁwggﬁ&ano 2-fl uoro-benzoyl chloride [prepar ed PETERIVIIES3

corresponding acid (CAS-No. 146328-87-2],4hy treatment with SOC 2, cat. DW
in toluene at 80 C] by reaction with ethyl mal onat e pot assi um salt W th

Et 3N and MyEampleMIIBCN according to 25 general procedure M (nethod a).
btained as a light yellowsolid (3.85 g). M (EI) 235 (MF); np 55-60 C

if= WD 01/ 2 / E /095 -74- Exanp

3-(2-Im dazg‘%&%’-"fg? f é{]g QTY})‘%DMI'?PIQ‘HF éﬂdéefhth“&'ltegﬁlt -butyl ester
Prepared from et hyl 2-iui dazol 1-yl -t hi azol e-4- car boxyl ate [ CAS- No.
256420- 32- SBrebaredHoﬁﬁétHﬁfﬁ-m\ﬂdiilel S,qhhﬁﬂaxe-araarbom&w [casqtratz%smsi-gj

gener al procedure M (et hod b bt ai ned as an orange ol | i

Exanpl e M2OMrSAtmsnt t?rﬁrlagzlér:etiteypqor@ng tvganerpl prcedure M xppﬁ;pd
acid ters. @Bia‘i‘rled%ﬁ&bran ¢ 8 er25yig) r om et hyl

2- (4- et hyl -i m dazol - 1- yF) -t hi azol e- 4- carboxyl ate (prepared from ethyl
2- am no- 4- tgl azgl ecar boxyl ate (CAS-No. [256420-32-3]) by the follow ng
synthetic % e: 1.) NaH, 2-isothiocyanato-I,|-dinmethoxy-propane,

DVF, 23 C, 2.) aq. H2S04, reflux; 3.) EtCH conc. H2SO4i 23 C 4.) 30%
H202, HOAC, 3-8 (£MdaylifnsiibsPTy1) Whiabol-4- &H@Wﬁr%gfonb@&ém’ﬂenﬁpﬁ%yg&s?gaccOr di ng

to general procedure M (rret hod b). ot ai ned rown ol
El) 307
g- [ é (1- M(at PafF‘ingm %gg&r@zm%hyl -Poridraoll-)-Biagolsroparbaryate (prepared frombut yI

Te8a92. 5292“ Po-dria Stidioledarbormfitt (UAS NG, [ 25642925 by O Rl Rtigyhten

r | fumter -pu e ate acC
onr2 A Skatthes TN hisethtacyanatenldr Giststhosy e R DV 15 TE1% ks HigGo 26
g). 20 MB (refbid) 33908, E&MH}S(M, 23hg, Jﬁdo/@n%@g m@&@k 8€] b trltmehfwih®

reparation. of the thy I .OXI N
pTep r]xtl% tert. guty acetate accorc{;na toygeneraf procedureM (method b). Obtained as a

brown oil (8.73 g).
MS (EI) 307 (M™).

15 Example M21

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

Prepared from ethyl 3-(1-methyl- 1H-imidazol-2-yl)benzoate [CAS-No. 168422-44-4] by
treatment with lithium tert.-butyl acetate according to general procedure M (method b).
Obtained as a light yellow liquid (1.26 g).

20 MS (ISP) 301.3 {(M+H)"].

The following examples relate to the preparation of the 6-aryl-2,2-dimethyl-[1,3]dioxin-4-
ones (general formula VII), which serve as building blocks in the synthesis of the target
compounds (Synthetic Scheme H):

General procedure N
25 Preparation of 6-aryl-2,2-dimethyl-{1,3]dioxin-4-ones

Method a)



ones (general forrmula VI1), which serve as building blocks in the synthesis
of the tWOPdR91dompounds (Synthetic Scheme H): General pPETERMYESN 25
Preparation of 6-aryl-2,2-dinethyl-[1,3Ldi oxin-4-ones Method a) WO

01/ 29011 PCTI EPOQ 09553 -75 The 6-aryl -2, 2-di net hyl -[ 1, 3] di oxi n- 4- ones
were prep _Lhom 3 - = 0r @i Qo ' Vi of .
Con. | 1 SORE B oA R, ARl 8RRy Cre ;AEpE R A0 B SITDISERAR 3 ¢
accor di ngatids @ieatalyticamourneof concy #8330, oritriflugomcetigacid ﬂyﬁﬁ) IR SORTRPERY ver e

purified W | DR Y, AP TY831 1,1 856 1 Hnbt SPEuctS wikkt hod b)
The 6- ary?geéﬁéme?#ﬁme : di oXi ngﬂ@%g%miereb%repape fr‘cl)m the tert:
butyl 3- aputifiéd bysilicagebgilomatcheoratograpby withtheyanefEtOA | uor oaceti ¢ anhydri de
(TFAA) in a mxture of TFA and acetone at 23 C according to Tetrahedron

Lett. ]599&&@&%%253. The final products were if necessary purified by
silica gel colu chromat ography wi th hexane/ EtOAc. | 0 Exanple N

2, 2- Di et hyl - 6-t hi ophen-2-yl -[ 1, 3] di oxi n-4-one. The

3- 0X0- 3- t riheﬁmﬂ-zzwmmb{hﬂﬂtpmwmyemmme@frpwhﬁ tert-dd 3earyl-3ar bony!

hlorid . . 1 r v 00
ol i R rgippatp Sgratm B Bofg Bttty AL RRTAFS fyae ITEFA
accor di ngahdatetenept 23 PGlacaiding 6e EetmnhedionLets: 1998, 3% 2253 The finalprodugtewerg - -

7.88 t f Ls [t : . | sl [
| copr opengiieserihpunREonbiibel MtahiichfomERERAHp Ridtheldd buch 1 " g
a). Obtained as a yellow solid (4.09 g). M5 (El) 210 (M+); np 42 C (dec.).

Exanpl ® NEx20pRNB- Chl or o-t hi ophen-2-yl ) -2, 2-di net hyl - [ 1, 3] di oxi n- 4- one.
The 3-(3-chl oro-thiophen-2-yl)-3-o0xo0-propionic acid was prepared from

3- chl or 0- ,this ez 2e:car hogv ida (7 82 g, 43.2 nmol) and _
bis(tri negtfggpgﬁ%@ﬁ?mﬁlgﬁg{}g %&gg’&#%@?ﬁ mmol) with Et3N (12.65 nm, 90.7
mrol) and LiBr (3.53 g, 47.5 mmol) in CH3CN at O C according to qeneral

pr ocedur e Thie Braxonthiphen-34yEpropieric acid wias Rreparsddtpry thigphene-2-carbony

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

15 procedure M (method c2). The crude material (7.88 g) was transformed into the title
compound by stirring in isopropenyl acetate and TFA according to the general procedure
N (method a). Obtained as a yellow solid (4.09 g).

MS (EI) 210 (M"); mp 42 °C (dec.).

Example N2
20  6-(3-Chloro-thiophen-2-y1)-2,2-dimethyl-[1,3] dioxin-4-one.

The 3-(3-chloro-thiophen-2-yl)-3-oxo-propionic acid was prepared from 3-chloro-
thiophene-2-carbonyl chloride (7.82 g, 43.2 mmol) and bis(trimethylsilyl)malonate (11.6
mL, 45.4 mmol) with Et;N (12.65 mL, 90.7 mmol) and LiBr (3.53 g, 47.5 mmol) in CH;CN
at 0 °C according to general procedure M (method c1). The crude material (5.69 g) was

25 transformed into the title compound by stirring in isopropenyl acetate and conc. H;S0,

according to general procedure N (method a). Obtained as an orange solid (2.3 g).
MS (EI) 244 (M") and 246 [(M+2)*]; mp 88-89 °C (dec.).

Example N3

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




25 transfornmed into the title conpound by stirring in |so e& acet ate
and conc. W8P hccording to general procedure N (net hod P33hed as
an orange solid (2.3 g). Ms (El) 244 (I\/H;)75and 246 [ (MF2) +]; rrp 88-89 C
(dec.). Exanple N3 6-(3- Q/ano t hi ophen-2-yl)-2,2-dinethyl- [ 1, 3]

di oxi n- 4- orepe 3403 Qﬁdn%gﬁﬁdp FRAQx8S7 onfc?x@xd% prepared from 3- no-

thi ophanc. Z0xesHsang phe”raehyn'n%ﬂ?lé& a&%@g&o%&bmﬁﬁﬁ% e
i ophene-
bi s(trimet hyygsy | '1)4'7% S)%tliﬁéNQﬂfthlfe?simmmj Qnd’hBP(ﬁtéé\'léﬁni?aol)%% 4

mmol ) and L| Br C accord ing to_general

procedure M H&Q°€3yc0r¢n'stuqm#}me¢qrab4 (@ethsdsl)g')l‘hq\ﬁgd@n&m into

the titleg c A
accor di ng t%m‘ﬁ%?*; %’?%éﬂé‘éﬁ‘%%‘ﬂﬁ“gfﬁé’gﬁéﬁw%a& % %@P@@"gﬁaﬁﬁsﬁd i d
(5.6 @). accadingtvigpnershpracedure ) (raethad e). Obtaineds an quange solid (5.6 g).
3(22D|rrethyl 6- 0x0- 6H [ 13]d|o)|n4yl) benzonitrile. 1o The
3-(3-cyano d was prepared from 3-cyanobenzoyl
chl ori de (@ggﬁ%ﬁsgwﬁm‘?ﬁ ((dQE met hyl silyl)mal onate (2.56 ni, 10
mmol) wth n-BuLi_(1.6M in hexane 6.25 m) in ether at -60 Cto 0 C

accor di ng tExampleN4| procedure M (method c2). The crude material (1.04 g)

was transformed into the title conpound by stirring in isopropenyl acetate
and TFA accg)_l(gi TSindeth aly_ },{,@19&5@”’ Bgﬁbﬁpﬂj a). Obtained as a 15

l'i ght yeIIowsolld( 8 0). 229 (M np 138 C (dec.). Exanple N5

2, 2-Di met hyl - 3-trifluoronethyl-phenyl) - [1 3] di oxi n-4-one.

3- oxo- 3-103- Thq-‘f Eixsra@m 8 PheXoyPIPPIoNisHAcilves paﬁraae%gmp%raﬁapkfwﬁemogldzo

trifluoronefghy h‘%? Bﬁibl) GhE st%tﬁﬁxeﬁﬁr@sﬂni&mlgﬁat@ (mhﬂ "I’@H'xm(')\l) 1) with n—BuLx (1 M

bi s(trimethylsilyl)mal onate 42 nmol )

and LiBr (6ndexajie §.25 mihim ether 3t -6pAcHe 3C @cw@l@g:@cseaﬁrnbpxtosedg’éﬁh@ C«me

procedur e '\4QHH{JHPQd@JnlteHMOQr}'@Qsﬂ?ﬁfsﬁfrﬁﬁhuﬁhﬂeﬂﬂé)&nﬁﬁﬁmd g 15 4 g)
was transforined into the titl Eq?un stlrrlnglnlsor geny acetate

and conc. Hmpw&%tﬁ@c}mbm gq@rgse@remrechu(%& mﬂioal)a) edddid as a
li.ght 15 light yellow solid (0.8 g).

MS (EI) 229 (M™); mp 138 °C (dec.).

Example N5
2,2-Dimethyl-6-(3-trifluoromethyl-phenyl)-[1,3}dioxin-4-one.

The 3-0x0-3-(3-trifluoromethyl-phenyl)-propionic acid was prepared from 3-

20 trifluoromethylbenzoyl chloride (10 mL, 67.6 mmol) and bis(trimethylsilyl)malonate (18.2
mL, 71 mmol) with Et;N (20 mL, 142 mmol) and LiBr (6.46 g, 74.4 mmol) in CH;CN at 0
°C according to general procedure M (method c1). The crude material (7.0 g of the
obtained 15.4 g) was transformed into the title compound by stitring in isopropenyl
acetate and conc. H>SO, according to general procedure N (method a). Obtained as a light

25 yellow solid (5.3 g).

MS (EI) 272 (M*); mp 77-78 °C (dec.).

Example N6

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



25 yellow solid (5.3 g). Ms (EI') 272 (M); np 77-78 C (dec.). Exanple N6
6- ( 3- ChI WP1BMEAY| ) -2, 2-di met hyl - [ 1, 3]di oxi n-4-one. WOPOT/ERO#085S3

PCT/ EPO0O/ 09553 -77 The 3-(3-chl oro-phepyl ) -3-o0xo-propionic acid was
prepared from 3-chl orobenzoyl chlori d'?}(ll m., 85.7 mmol) and

ol ) and 6 OGP gkt byt b o R

pr ocedur ehigrided , 85.7 mmpl) apd bisétrimatbylsilyl)nialonate (23.0mE, 90.0mehal) Wit i nt o -

hecor di n 'S CoTRE Y0 dihobldrdTiB8(d 13, 5EBIARGH th RIS X el td o
solid (8 .@ng)f priogedure ;&f(zaah(adm;). Theicrade njatéviad {171 glwsasavamdormed duto.the s

Ex | - (3 - .) = - di get - ROXI N- 4= 10 4Th
5 (371§ cisbolmiiouB By B i ibposthichiiicand chnd A Ch AR eerithy | 7
chl ori de pro@tuge N, (mzghedl aynObtairedas b iyelaw-brnetrsdlidi (Biglmal onate (21.0 nl) -
82.8 mml) with Et3N (23 nl, 165.5 mmol) and LiBr (7.54 g, 86.7 mml) in

CH3CN at ' Oq:?pﬁr . @ c@_ ] (method cl ). The crude

mat eri al I\?ﬁﬁlg%g?h\%gg?&r%ns or %2‘&"."25‘2 e @e%'e conpound by stirring in
| sopropenyl acetate and conc. H2SO4 according to general 15 procedure N
(et hod wned as a yellowsolid (9.6 g). M- (El) 330 (M+); nmp 79-80
C (dec.). Exanmple N8 2,2-Dinethyl-6-(3-trifluoromethoxy-phenyl)- [

1, 3] di oxigne=d 23y Q¥ RstBvl( 4L upr t hoxy- phenyl ) - propionic acid
was prepaérj((‘asgkgra’g%l% 02%% ?WT‘E&%Q@{‘%’?&%’Q%W chl oride and '
bis(trimethylsilyl)malonate with Et3N and LiBr in CH3CN at 0 C according
to geher dihedrGriodarphenyl)Peexeopropionic agid was prepaned feom 3diodebenzayl clofide med

-~ into the i, > PVisGlibdet hhaloh3 &3 ' _ H2SO4
accordi néﬁ%gkfc’éﬁgﬁﬂ?&g%cgﬁ%e e\I ngt)ﬁlglﬁ ag@&?{}%{tﬁl’ ’r%ﬁ?og)n@@? Eﬁgygm I d

(2.27 g) mig6pSimmpbandiibr (7h¢ 2486.8 smrgol) de EH:CN 4t “Saseqrdingo general
procedure M (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
15 procedure N (method a). Obtained as a yellow solid (9.6 g).

MS (EI) 330 (M*); mp 79-80 °C (dec.).
Example N§
2,2—Dimethjrl-6- (3-triﬂuoromethdxy—phenyl)'- [1,3]dioxin-4-one.

The 3-o0x0-3-(3-trifluoromethoxy-phenyl)-propionic acid was prepared from 3-

20 trifluoromethoxybenzoyl chloride and bis(trimethylsilyl)malonate with Et;N and LiBr in
CH;CN at 0°C according to general procedure M (method c1). The crude material was
transformed into the title compound by stirring in isopropenyl acetate and conc. H,SO;4

according to general procedure N (method a). Obtained as an orange solid (2.27 g).
MS (EI) 288 (M"); mp 49-54 °C (dec.).

25 Example N9
2,2-Dimethyl-6-pyridin-4-yl-[1,3]dioxin-4-one.

Prepared from 3-oxo-3-pyridin-4-yl-propionic acid [prepared-from 4-acetylpyridine,
magnesium methylcarbonate and CO, in DMF at 120 °C according to Journal of Antibiotics



2,2-Dinmethyl -6-pyridin-4-yl- [ 1,3] dioxin-4-one. Prepared from

3- 0x0- 3- p‘yﬁioéﬁzwﬁﬁ- yl - propi onic acid [prepared-from 4- acetRHTRFM/BISHL,
magnesi um et hyl carbonate and CQ2.in Dl\[F78a_t 120 C according to Journal of
Anti biotics WO 01/29011 PCT/EPOQ 09553 °'-78 1978, 31,1245] by treat Sir t

W th aceto e ' enaad £ 4 ).
Cot ai ned a7 Ty 1y Heathieih st ol AEARETEARIRCRIY & ecplrtlFigbgfere

6- ( 3- | ni daddmethad b)pObtajned-ag a whate welid§il.3 ¢)1, 3] di oxi n- 4-one. The
3-(3-imdazol - 1-yl - phenyl ) - 3- oxo- propi oni ¢ acid was prepared from
3-(1Him dﬁﬁgh %E)(M«genzoyl chl oride hydrochloride [prepared by treatnent
of 3-(1Him az)o -I"-" ¢yl )benzoic acid U Md. Chem 1987, 30,1342; CAS-No.
[ 108035-47-8] with SOC12) and bis(trinmethylsilyl)mlonate with Et3N and
Li Br i n CHExamhple NIOC according to general 10 procedure M (method cl). The
crude material was transforned into the title conpound by stirring in.

| sopropenyk_(agek _fld 2.3 ARARAC 4 0g eneral procedure N

(et hod(g a§ .(ggﬁl%fzﬁlegr}ggﬁﬁﬁozr’gnge sgrcvﬁggﬁogﬂ(%%gng). MS (ElI) 270 (IWH).
Exanple NI | 15 2,2-D et hyl - 6- (3- met hoxy-phenyl)-[1, 3] di oxi n-4-one. The
3- ( 3- met hoXbe pifdimidaza-loxlcPhenpidoonacpropienicwsid wasyrapase fromf-(1H-imidazol-

3- et hoxyb | ' .
bi rsn(9 iands g%ﬂ’@aﬁ@ﬁg‘ ‘eh("%%g?iﬁlg @ﬁ_’@paégd %ﬁﬂﬁﬁ3ﬁ(l%ma 87 m. 127
mmol ) and ’Lla/mlzqiﬁ acld (jy MegoChermniB87, 3Dl 3¢2ECAS-No. [108035c€bBLwitly SOEL) gader al

S

the 20 titl'e com £|ng I N 1'soprope
accor dilg pwcehire Ma(method cBdThecriid¢é mateniabwes)tranSformediado g titlecomponndby (640

mg). MS (I SP). 235. ( 1 .. |
2% o et ngEiag BEispppbibT sl yrid™Conk PSS ok ainBYF BB Bitadure N (method
3- (3-ni t r ca)Obtamed a3 an xrange sgmicelid(63%mg)t ert . - butyl ester was prepared from
3- nitrobenzoyl chloride (2.71 g, 14.6 mol) and tert.-butyl nalonate

pot assi um pal ey BoQveh.

Example N11
15  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
EtsN (17.7 mL, 127 mmol) and LiBr (5.77 g, 66.4 mmol) in CH3CN at 0 °C according to
general procedure M (method c1). The crude material (6,38 g) was transformed into the

20 title compound by stirring in isopropeny}l acetate and conc. H2SO;4 according to general
procedure N (method a). Obtained as a yellow oil (640 mg).

MS (ISP) 235 {(M+H)*] and 252 [(M+NH,)*].

Example N12
2,2-Dimethyl-6-(3-nitro-phenyl)-[1,3]dioxin-4-one.

25 The 3-(3-nitro-phenyl)-3-oxo-propionic acid tert.-butyl ester was prepared from 3-
nitrobenzoyl chloride (2.71 g, 14.6 mmol) and tert.-butyl malonate potassium salt (6.0 g,
30.0 mmol) with EtsN (4.5 mL, 32.2 mmol) and MgCl, (3.48 g, 36.52 mmol) in CH;CN
according to general procedure M (method a). The crude material (3.88 g) was



30:0 mmol) with Et3N (4.5 nL, 32.2 mmol) and MgCl 2 (3.48 g, 36.52 mmol) in
CHBCN  aY@PHINMY t o general procedure M (nethod a). The HGRIEPOYIPIA al
(3.88 g) was WO 01/ 29011 PCT/ EPOO/ 09553 9-79 transforned into the title
conmpound by stirring in TFA/ acetone vmtt? TFAA according to general

pr 0Cedur o e AEL0aSh D ine EM Aoy R 1H0RI it T8AA ABrilgho 24

2, 2- Di et tgghersl grocédureNAmethadb). Obtaiheddsaryellow palid(2T g n- 4- one. The
-3-0x0-3-(3-[1,2,4]triazol -1-yl-phenyl)-propionic acid tert.-butyl ester

[ RO 69- 351 /@g% $ om3-[1,2,4]triazol -1-yl-benzoic acid
et hyl ester( ?@)’ %Eﬁzjgf% by treatnment with l[ithiumtert.-butyl
acet ate accordi ng to general procedure M (method b). Prepared from

(Exanpl e rring in TFA/acetone with TFAA io according to general
procedure N (nethod b). Cbtained as a yellow solid (539 ng). M (EI) 271

(M) Egarﬂﬂi-my ﬁs-éq?b@rlr]&aéaﬂ L 1-1-pheH 1) BiokinthJong: 2- dmet hyl- [ 1, 3]

di oxi n-4- ohe ared

3-(2-imdazol yridin-4-yl)-3-oxo-propionic_acid tert.-butyl ester 15
(Exanpl e Nite 3b9x0531(§T[Méltrmqiﬁmhpb@rw})epmpmlqatmmcb@nd ester [RO-§8ner al :

Ny S i 2R/ 0T i b B 1660 Bfridhob1Wbenit il eyl Bher (ARl 271 -

2,2-Di gt HWGZW?&SIbcmtnyntmﬂxéiﬂmmtmybwmm ecprdingto general progedre. 20

P d d. .
Tertos pu Y Eetiodby FrefBied iop, @’%iyﬁﬁs M) ?ﬁgﬁﬁéﬁé%%é%ﬂﬁ%c actd..
‘accor dilhg amarémgépaenqsalme@duee Qameétﬁﬁavdw salid(5B88mgd. solid . -
(2.13 g). M5 (El') 284 (M); nmp 122 C Exarrple N16 25

4-(2,2-D ng 6H-[ 1, 3] di oxi n-4-yl)-pyridine-2-carbonitrile. WO
_01/29011 P&?ﬂgcﬂggg{? -80

Example N14

6-(2-Imidazol-1-yl-pyridin-4-yl)-2,2-dimethyl-(1,3]dioxin-4-one.

Prepared from 3-(2-imidazol-1-yl-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester
15 (Example M5) by stirring in TFA/acetone with TFAA according to general procedure N
(method b). Obtained as a brown solid (10.8 g).

MS (EI) 271 (M™); mp 151 °C (dec.).
Example N15
2,2-Dimethyl-6-[3-(2-methyl-imidazol-1-yl)-phenyl]-{1,3]dioxin-4-one. :

20 Prepared from 3-[3-(2-methyl-imidazol-1-yl)-phenyl]-3-oxo-propionic acid tert.-butyl -
ester (Example M8) by stirring in TFA/acetone with TFAA according to general procedure
N (method b). Obtained as a beige solid (2.13 g).

MS (EI) 284 (M*); mp 122 °C.

Example N16

25 4-(2,2-Dimethyl-6-oxo-6H-[1,3]dioxin-4-yl)-pyridine-2-carbonitrile.



Prepared from 3-(2-cyano-pyridin-4-yl)-3-oxo-propionie add tert.-butyl

ester (ExINPPEI/hO) by stirring in TFA/ acetone with TFAAPGEEBPUING t 0
general procedure N (nethod b). Cbtai ne% as a brown solid (3.30 g). M5
(El') 230 (M¥); np 132 C (dec.). 5 The fal Pswi ng exanples relate to the

Feapoct i vel o epped ot £18 LAl ovtials 4 51035 gPGblaR Btidiufe Sy PP tlaipil o
[ 1, 4] di aze;&do)zbmsnaml'mdmﬂmyh TBAAnydording taigdmerhl prdmedumﬂ\quethod b).
[ 1, 4l di azepbgt u%agpggr%;hgfﬁggbggfgr! cally pure fashion (Synthetic Schene

A): Ceneral proce ure tion of

{2-]3-aryl - 3- oxo- propi onyl am no] -4-aryl - phenyl }-carbam c acid tert.-butyl
ester by reMﬁt(EBm@{M(Bmpﬂlﬁ’cf [dec.y| - phenyl)-carbamic acid tert.-butyl
esters with ethyl 3- aryl-3-oxo-propionates or 6-aryl-2,2-dimethyl- [ 1, 3]

R T TR e L
di oxi E]b4t olrimzdlblM»é}dmapuﬁgmjf,hspé?rvaly\ﬂm-éryhsydrylphynyln)ﬁdﬁryﬂm )c(cgcs: !5 d
(1215 b ltldedi oy S-S Dt BBl b R Y FaPi
aryl acid cmbmsunleegmnbm&ritylﬂypm‘etﬁahtoa ﬁptthain&c:htmam with Et3N and MCl 2
in CH3CN at 23 C according to Synthesis 1993, 290] or 6-aryl-2,2-dinmethyl [

1, 3] di oxi | uxed in toluene (8 nL) until tic |nd|cated
corrpl ete 2Pr;éhe9‘ﬂl raIé@&urre?jf the am ne. The solution was allowed to cool to

23 C, wher drpparatidreof {@f[&dmﬂtS—gm}prmdmrlamme}Makquéﬂnﬂ}-mxdbaﬁﬁsacvd'lﬁ%ftebutyl

The sol i o el Py LBt P aRRE Rt ol RS R B S B e X ane

and dri ed |anylvhomjprdpmorgtes@rSMyl{-m-ﬁﬂnahylL[lﬁidmmnm-one@nyI amno] - 4-aryl -
h I er S _or
BTl (2R S Qoo il Peny B3 85 e nieparmider v sectionf it sk
di rectlty : rphehflamuiekmdnﬁgarflt-ap-dmemyl tl,ﬁdmetﬁse-royies was pulrzl(f i ed by
recrys i on silic chro
[ 3- (% (,\?%ind% Yens x%mﬂf) €?‘3’§9P3}¥b aﬂfaggtteo{?fl’fﬁqg f)Pr'(aJ#TBHmZI i’ﬁlpheny
|}- car bampdneaylaxdutee(lﬂmﬂnul)y&hdex&ew(lml E’hﬁﬁdb efithiefethyl 3-aryl-3-oxo-propionate
2 am 1o e ot B 10 ol e R AR ko S PRl afl Wi Ho 2 V'
3- (2, 2- di mMEGlk ibCHyON GtR3 °C acdiding ms%y:hgzs 1993, 290] or 6-aryl-2,2-dimethyl-
[1,3]dioxin-4-one was refluxed in toluene (8 mL) until tic indicated complete

20 consumption of the amine. The solution was allowed to cool to 23 °C, whereupon the
product generally crystallized (in cases where crystallization failed to appear it was induced
by addition of hexane). The solid was filtered 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-

25  propionamides, which was used directly in the following step or - if necessary - was
purified by recrystallization or by silica gel column chromatography.

Example O1

{2-[3-(3-Cyano-phenyl)-3- oxo-propionylamino}-4-iodo-5-thiomorpholin-4-yl-phenyl}-
carbamic acid tert.-butyl ester

30 Prepared from (2-amino-4-iodo-5-thiomorpholin-4-yl-phenyl)-carbamic acid tert.-butyl
ester (Example L1) (653 mg, 1.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-yl)-
benzonitrile (Example N4) (690 mg, 2.25 mmol) according to the general procedure O.
Obtained as a yellow solid (629 mg).



benzonitrile gExarrpIe N4) (690 ng, 2.25 mmol) according to the general
pr ocedur WOVt ai ned as a yel l ow solid (629 ng). WO 01PSEEFF0/09553
PCT/ EPO0/ 09553 -81- M5 (1 SP) 607 ((MHL+]. Exanple 02

{2 [ 3- (3- Cyano- phenyl ) - 3- oxo pr opi onyl afff noj - 4-i odo- 5- nor phol i n- 4-yl - phenyl
- carba ester 5 Prepared from

(2 am no%@%gﬂgdmkph n 4=y| - phenyl )-carbanmic acid tert.-butyl ester
(Exanmple L2) (690 ng, 1.65 nmol) and

3- (2, 2- di Examhple-OR oxo-6H-[ 1, 3] di oxi n-4-yl)- benzoni tri'I e (Exanple N4) (566
ng, 2.47 mmol) according to the general procedure O. Obt ai ned as an

or ange solg [.9R) 53124- 0 Exanpl.e
03 3 ol 44 243 GIHR phelih b ol erpfibg IsMIAGY A GRES ctphH M phenyl}

- bi phenyl cdrbym}czmltrambmt)dcstet tert.-butyl ester Prepared from -

(5-am no- 2- chl or o- bi phenyl --4-yl)-carbam c acid tert -butyl ester (Exarrple

5905055, Benated o1 aniflp4-ioda-S-morphplin 4y} phenyl)-carbamic acid tertbutyl ester,
(564 ny, zﬁmpierbz) (Gaﬁmg,d46ﬁg'1mol)tahé3déﬂedmetb)ﬂcﬁrgmxﬁﬁ tiﬂdimn ﬁﬂ@ as: -an

L oy ol BSaBle MRSts B2 PR bprbng SR 0, oy

[3-(3-Cy
-4 20 phé)bthned]y.mde #(523amphni c acid tert.-butyl ester Prepared from
[ 2- ami no- 5- ( 2- di et hyl am no- et hyl sul f anyl ) - 4- phenyl et hynyl - phenyl | -

carbam c t + L8) (206 ng, 0.5 mmol) and -
3-(2,2-di %%ﬁs*’f%ﬁl %Rf'—\-% ]ﬁégaajl&om n-zfyl) benzonitrile (Exanple N4) (138
ng, 0.6 mmol ) according to.the general procedure 0. Obtained as a yellow

solid (@1ExampleO3 M5 (ISP) 583 [(MrH)+]; np 88 C. Exanple 05 {5-tert:
But oxycar bonyl am no- 4-[ 3- ( 3- cyan- phenyl ) - 3=oxo- pr opi onyl am no) - 2-

{2-Chloro-5-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid
tert.-butyl ester

_Du-

Prepared from (S-amino-2-c_hloro-biphenyl-4—yl)-carban‘_lic acid tert.-butyl ester (Example
L6) (652 mg, 2.05 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-yl)-benzonitrile

15 | (Example N4) (564 mg, 2.46 mmol) according to the gener_al procedure O. Obtained asan
off-white solid (725 mg).

MS (ISN) 488 [(M-H)'].

Example O4 .

[2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino)-5- (2-d1methy1anuno -ethylsulfanyl)-4-
20 phenylethynyl-phenyl]- carbazmc acid tert.-butyl ester :

Prepared from [2-amino-5-(2-dimethylamino-ethylsulfanyl)-4-phenylethynyl-phenyl]-
carbamic acid tert.—butyl_éster (Example L8) (206 mg, 0.5 fnmol) and 3-(2,2-dimethyl-6-
oxo-6H-[1,3]dioxin—4—yl)'-benzonitrile (Example N4) (138 mg, 0.6 mmol) according to the
general procedure O. Obtained as a yellow solid (210 mg).

25  MS (ISP) 583 [(M+H)*]; mp 88 °C.

Example O5

{5-tert.-Butoxycarbonylamino-4-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2-
phenylethynyl-phenylsulfanyl}-acetic acid methyl ester




phenyl et hé@%{)henyl sul fanyl }-acetic acid nethyl ester WO 01/29011

PCT/ EPOO 182 Prepared from (4-am no-5-tert. PCT/EP00/09553
but oxycar bonyl am no- 2- phenyl et hynyl - phenyl sul fanyl)- acetic acid nethyl
ester (Exanple L9) (534 nmy, 1.3 mol) and&28-(2, 2-di net hyl - 6- oxo- 6H

1, 3] di oxi n;.4-yl 1 I N4 56 I di

o the gendrapired FEBLAHIG st B ioeabont apinp AP s IRRI PR Isaem | Sp)
584 [ ( M+H) dcetiddtid in(eMyNﬂGéx‘fExﬁﬁ;ﬂe E9R(5B4 M fﬂmol}'ﬁn@g (23-dimetlfyk 800} oS6 126
{5-tent.-B >J( ca.r am nQ- ¢ é I(ﬁ‘B anogé) enﬁgé 3- QXx0- pr gpi Ontﬁl am no] - 2-
phenyl et hyt@%% Reapqritrile (Fxa hi%) (83§ w8 brepundacprding to the general
(4-ami no- 5}irefdduréﬂ©I©BMﬁ&ﬂQ§?Bg mmélwﬁﬁ@yl et hynyl phenyl)-acetic -lo
acid nethyl ester (Exanple L10) (721 ng, 2.0 and

(550" mg. > 2 O sBY BERMbl ool stveris Bl anapos Hwﬁ&éﬂ S Tt ned a5 &

light yellow solid (886 ng). M5 (ISP) 552 [(MtH)+] and 569 [(M-NH4) +]; nip
138 T. Exdxamplddds 15 [ 2-

[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 5- ( 2- met hoxy- et hoxy) - 4- phenyl et hy
nyl - phenyl nm c |d tert est Prepared frqom

[ 2- ami no-5 {%’f ﬁ'eg‘ﬁ WW“%4ﬂHQhW%9ﬁ%Yl) pHERSProRienBamingl-2ci d

tert. - but ylphesjleth ﬁ)ﬁ:ﬂﬁ}l}%akdnclahd(xﬂelﬁylﬁﬁ 1.09 nmol) and

3(22d|rrethyf GYIg)xo 6H [ 1, 3]di oxin-4 ;ﬁ) benzonltrlle(ExarrpIe N4) (373

ng, 1.63 ng .t o .t he gener al pr.oced bt ai ned as_a |ight
el | ow soImF)q% -a%gn?-p% g‘?s@x{"(‘mlﬁ L*[épmmmlaqheaﬂ&as% °
(2 M-Na) 1] ; aefd xﬁétﬁylilei‘ﬁr UExanﬁY@l]:ﬂIOD @72@&1@50 mmol) and 3-(2,2-dimethyl-6-oxo-6H-
I

3-(3- -5 th -4- | eth | - ph
(13- (5. Ofapupheny 13 oxorpr et oy (a0l - PO & phenyl eThyny - phen
2-
Ex
(

m no- Swmﬂmﬁ@me&wlﬂ%lnymmal(ssmgpam c acid tert.-butyl ester
L 1dm§ﬁ§%£#§?w8ﬁ>ﬁfﬁ%aﬁﬁwﬁ! SibedBBeCo. ' corai ned a5 a yel | ow

[
a
anple L12) (338 ng, 1.0
2,
solid (388 nmg).

Example O7

y
[
{
y
(
(
3-

15 [2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-5-(2-methoxy-ethoxy)-4-phenylethynyl-
phenyl]-carbamic acid tert.-butyl ester

Prepared from (2-amino-5-(2-methoxy-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid

tert.-butyl ester (Example L11) (415 mg, 1.09 mmol) and 3-(2,2-dimethyl-6-oxo0-6H-

[1,3]dioxin-4-yl)-benzonitrile (Example N4) (373 mg, 1.63 mmol) according to the general
20 procedure O. Obtained as a light yellow solid (137 mg).

MS (ISP) 554 [(M+H)"], 571 {(M+NH,)"] and 576 [(M+Na)*]; mp 175-176 °C.

Example O8

{2-{3-(3-Cyano-phenyl)-3-oxo-propionylamino}-5-methoxy-4-phenylethynyl-phenyl}-
carbamic acid tert.-butyl ester

25  Prepared from (2-amino-5-methoxy-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl
ester (Example L12) (338 mg, 1.0 mmol) and 3-(2,2-dimethyl-6-ox0-6H-{1,3]dioxin-4-yl)-
benzonitrile (Example N4) (252 mg, 1.1 mmol) according to the general procedure O.
Obtained as a yellow solid (388 mg).



WO 01/29011 PCT/ EPOQ 09553 -83 M5 (I1SP) 510 [(MrH) +], 527 &&?MJrNI—M +] and
532 [ (MW@)0#PNIEp 169 C. Exanple 09 5-tert.-Butoxycar boRGTERPUYS%.

[ 3- (3- cyano- phenyl ) - 3- oxo- propi onyl am ngk _- 2- phenyl et hynyl - benzoi ¢ aci d
met hyl ester 5 Prepared from

4-am no-5 Mq.q.?* gqt}pmyr acid nethyl"
ester (EXQKW%FISP{M)N(% ﬁg%?ylm%];mg@gi -(2,2 Pﬂrrg'?ﬁ?/;?CG 0X0- 6H
[1,3]dioxiii-4-yl)-benzonitrile (Exanple N4) (273 ng, 1.19 mmol) according
to the geﬁéﬂap-ib%e ocedure 0. Obtained as an off-white solid (540 ng). MS
(1SP) 538 [(M+H)+], 555 [(M+NH4)+] and 560 [(M+Na)+]; np 158 C (dec.). 10
Exanpl e 0b0teftZBut x?caﬁ'ﬁo aﬂﬁﬁopﬁ 3 W)@Pbﬁlﬁ x?}%rmno]-z- . :
- 5-nor phol i n- 4% - -pher]yl eny car bam c acid tert.-butyl ester
Prepar ed fRhenyle BLOIC H mﬁg‘l}/ ﬁStﬂ,lyI 4 phenyl et hynyl - phenyl ) - car bani ¢
acid tert.- butyl ester (Exanmpl e L12) (483 ng, 1.23 mmol) and

3- (2, 2-4li @tétuéd ﬁo@@aﬁiﬂolslt&rt,ﬁitdmﬁb@nﬂamo-bwﬁﬁewh’y}ewﬁmmue N4)

(422 ny, accordi to the general rocedur . bt gined as an
anor phous T¢thyl ﬁzﬁm& ’C‘S% @%‘@MPF-SB?W 6019 |

[ (MtNa) +] (1,388 €y g—%@ni&mxﬂe (Example N4) 22;3 mle .19 mmol) according to the general

3-(3- Cyano- phenyl) ropLo 2- [2-(2-nmet hoxy- et hox
[20 (et h(%(ly]llr@é)eﬁb})'@i/@ Qbtaine ?Eﬁngﬁé{'}weéghﬁ rﬁﬁ)enill ] - E:ar E)am c aci é ' N

tert.-butyl ester Prepared from

2-am no 5 Mﬁ-NHW‘) atisen y(M-eNa q58eg
Lhenyl et hg‘rﬁ/l g%tszy m% 3:[( aci d te!rat -bu?dt% esﬂ?ﬁlexarrpi{% L15) (514

ng, 1.0 mol) a d 3 (2 2-di met hyl - 6- oxo- 6H[ 1, 3] di oxi n-4-yl)-benzonitrile
( Examph® , 1.5 nmol) according to the general procedure O.
- ntained as a Ilght yellow solid (353 ng). 25 Ms (I SP) 686 [ (M+H)+] and 703

[(IVI(+NH4) +]{2- [B¥(3J(3ﬁn6§ﬁeﬁfyl) 3E§®nﬁoplmaxdm5}smi¢rph&maxﬂoaphmwmmym 4- [ -

3- (3-cyan 0- opi onyl am no -2-
phenyl et h “Y 1] Gmacéfﬁfﬁp@ QgFﬂ l%/ert - butyI ester WD 01/29011
PCT/ EPOQ' 09553 '
Prepared from (2-amino-5-morpholin-4-yl-4-phenylethynyl-phenyl)-carbamic acid tert.-

butyl ester (Example L12) (483 mg, 1.23 mmol) and 3-(2,2-dimethyl-6-oxo-6H-
15 [1,3]dioxin-4-yl)-benzonitrile (Example N4) (422 mg, 1.84 mmol) according to the general
procedure O. Obtained as an amorphous orange material (375 mg).

MS (ISP) 565 [(M+H)*] and 587 [(M+Na)"*].

Exam le O11

[2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-5-(2-{2-[2-(2-methoxy-ethoxy)- -
20  ethoxy]-ethoxy}-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester

Prepared from [2-amino-5-(2-{2-[2-(2-methoxy-ethoxy)-ethoxy] -ethoxy}-ethoxy)-4-
phenylethynyl-phenyl]-carbamic acid tert.-butyl ester (Ei:ample L15) (514 mg, 1.0 mmol) - -
and 3-(2,2-dimethyl-6-0xo-6H-[1,3]dioxin-4-yl)-benzonitrile (Example N4) (344 mg, 1.5
mmol) according to the general procedure O. Obtained as a light yellow solid (353 mg).

25  MS (ISP) 686 [(M+H)*] and 703 [(M+NH,)"]; mp 135-136 °C.

Example 012

{5-tert.-Butoxycarbonylamino-4-[3-(3-cyano-phenyl)-3-oxo-propionylamino}-2-
phenylethynyl-phenoxy}-acetic acid tert.-butyl ester



-84 Prepared from

(4- ani no-%O0W#RP11 hut oxycar bonyl ani no- 2- pheny! et hynyl - phe FELERIYREEI ¢ aci d
text.-butyl ester (Exarrple L16) (877 nyg, mol ) _and

3-(2, 2-di met hyl - 6- oxo- 6H T 1, 3] di oxi n- 9’%) benzonltrlle (Exanmpl e N4) (504

ol i o (725 bt RoR Baifo r BB Bias wiria A NPt Pagf ) )

mp 95 C. Etﬂlrtpxltebﬂjz&s{er 5E)£Eyrqﬂohm) f@m ﬁg, 2 0 mmol) and 3-(2,2-dimethyl-6-oxo-6H-

heny] 1 canbaERtaLe ) BEfcRi O GRbEEIPB 0 BLER oS Ybbiding o the generel

(2- am no- 5-pryecedareD/Obtahed beaydliowsplid (7231agly| ) - carbami ¢ acid tert.- 10
butyl ester (Exanple L17) (298 ng, 0.86 nmol) and 3-(2, 2-di nmet hyl - 6- oxo- 6H

{0’ the gondrSPhpREtEeN ) e ELer ) e bt BT PrBs8o ) N8 (1 D

519 [(M+H) 4], 536 [(M:NH4) +] and 541 [(M+:Na)+]; np 98 C. Exarrpl e 014 15

[ 2-[ 3- (3- O\Bxampi#®18/| ) - 3- 0x0- pr opi onyl am no] - 5- (1, 4- di oxa- 8-aza-spiro[4.5]d
ec-8-yl)- 4-phenyl et hynyl - phenyl]-carbam c acid tert.-butyl ester Prepared
from

[ 2- ami no- 5P CVRamERE-Z 33 e phenyB e BropigiamingldrRbe s e ™ eny | | -
carbami c amlﬂnﬂ}aﬁrbaxhﬁapidte&t—butﬂ&!@npl e L18) (393 ng, 0.87 nmmol) and

3-(2, 2-di met hyl -6- oxo-6H [ 1, 3]di oxm 4- yI) benzonitrile (Exarrple N4)

301 , 1. r.d 2 d
or phous  BFRAREE ﬁé?@?ca%rm' 52@5*&9@;51 ety P ER R R ROy shnie SR 2° 5
[ 3- ( 3- | oalo-bmitgleste (Exﬁnpbed,—lm (298 aryy DB6nmaol) and 3-(2,2—11netﬁyd»6yoxo-6H-
et hoxy) - 4- ﬁgﬁj‘&ihﬁhﬂ;‘l{i}( benfingnle (ll'ixamalretl*i’l‘ﬁl (165 mg, 4 rrn}nol)bachrdl eStto%lrme general

Prepared f
[ 2- am no. - préédomt D.Olytaitied axy yellbwsblid ¥299trhg)y| - phenyl ] - carbam ¢ aci d
tert.-butyl ester (Exanple LI1) (840 ny, 2.2 mmol) and

2 50 ol ) s Eopue R R el opanAf BB OB BRIl 2 it e kol

(1.3 g). WO 01/29011 PCTI EPOQO 09553 -85
Example 014

15 [2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-5-(1,4-dioxa-8-aza-spiro{4.5]dec-8-yl)-
4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester

Prepared from [2-amino-5-(1,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-4-phenylethynyl-phenyl]-

carbamic acid tert.-butyl ester (Example L18) (393 mg, 0.87 mmol) and 3-(2,2-dimethyl-6-

oxo-6H-[1,3]dioxin-4-yl)-benzonitrile (Example N4) (301 mg, 1.31 mmol) according to
20 the general procedure O. Obtained as an amorphous orange material (268 mg).

MS (ISP) 621 {{(M+H)*].

Example O15

[2-{3-(3-Iodo-phenyl)-3-oxo-propionylamino]-5-(2-methoxy-ethoxy)-4-phenylethynyl-
phenyl]-carbamic acid tert.-butyl ester

25 Prepared from [2-amino-5-(2-methoxy-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid
tert.-butyl ester (Example L11) (840 mg, 2.2 mmol) and 6-(3-iodo-phenyl)-2,2-dimethyl-
[1,3]dioxin-4-one (Example N7) (780 mg, 2.36 mmol) according to the general procedure
O. Obtained as a white solid (1.3 g).



M5B (I1SP) 655 [(MrH)+], 672 [(M-NH4)+], 677 [(M+-Na)+] and 693 M-K) +] ;. np
172 C. WQaM#31016 [2-[3-(3-C PCT’EP£°9°955

yano- phenyl ) - 3- oxo- pr opi onyl am nol - 5- (2 -dinethyl-[ 1,3] dioxolan-4- 5

yl met hoxy) - 4- phenyl et hynyl - phenyl ] - carb ic acid tert.-butyl ester Prepared

pnonyl |- HASPLETIMAET . oFg Lo REEY T SN T eI PRI O

and 3-(2, 2. di net hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple N4)
(345 ny; 1.5 mnol) accordi ng to the general procedure 0. Obtained as a

yeIIow sohld ié@ . 10 M5 (1SP) 610 . [(MrH) +], 627 [(MNH4)+] and 632.
[ (MtNa) +] ¢ 34 C. Exanple 0 17 5-tert. -But oxycar bonyl ami no- 4-

[ 3- (3- cyano- phenyl ) - 3- oxo- propi onyl am no] -2-iodo benzoic acid nethyl

ester Pre Ms {Cyanv-$phanylpd-dxotpopionilamingles( 22 rdimethiyhl,3}diaptansénzoi ¢ aci d
t hyl t
ge( 2y2 Sls ?xyé ?@%ﬁ@é}%‘%@ n%’?l% agldbenzontﬁ"tgt’lt Te (Exarrpl e N4) (254

ng, 1.1 rrm)l) according to the general procedure 0. - Cbtained as an apricot

i g'z' C116é4969f¢113}ed ﬁﬁn([ﬂéﬁ)lﬂ&(z[»l'mth)ﬂ'[153¢°FQWFRWWN4@@“YI€W) +]; np
[[2-[3( 3%?&%@%?’3‘1“%“% ;bptyl ester (Exarpple 120} (430 me, 1.0.mmol) and 3-(Z2- 1 1 kv -
4 phenyl dhhg&lyl-s-mhersﬂ -1 ﬁhhdnamtleyl)aberdohﬁrde:(limmme I*é‘k)t(éﬁ migy h@mmdl)f rom

2 am D R DO ] st © ° ¢

6- (3- |mdazol 1-yl -phenyl)-2,2- dinethyl-[1,3]dioxin-4-one (Exanple N10)
(135 np . MS(ISEP6)0 [e(hbldﬁﬁ],rﬁ}?t{(i\dﬁ-hﬁhg*e}laadﬁz [(M-!-Hab*dndprléZ-OMm‘at ained as a
i ght brown waxy solid (206 ng). M5 (ISN) 593 [(MH)']; np 122-129 T. WD

01129011 PégéEEQQ{PQSSB -86- Exanvle O19 _
[RS]-[2-] - phenyl ) - 3- oxo- pr opi onyl am no] -5-(2-o0xo0-[1, 3]

di oxol an-4- yl net hoxy) - 4- phenyl et hynyl - phenyl ] -carbami c acid tert.-butyl
ester 5-tert.-Butoxycarbonylamino-4-[3-(3-cyano-phenyl)-3-oxo-propionylamino]- -2-iodo-:

benzoic acid methyl ester

Prepared from 4-amino-5-tert. -butoxycarbonylammo- 2-iodo-benzoic acid methyl ester
15 (Example L21) (395 mg, 1.0 mmol) and 3-(2,2- dunethyl—6—oxo-6H-[1 3]dioxin-4-yl)-

benzonitrile (Example N4) (254 mg, 1.1 mmol) according to the general procedure O. -

Obtained as an apricot solid (435 mg). : -

. MS (ISP) 564 [(M+H)*], 581 [(M+NH,)*] and 586 [(M+Na)"]; mp 162-166 °C.

Example O18

20 [[2-]3-(3-Imidazol-1-yl-phenyl)-3-oxo-propionylamino]-5-(2-methoxy-ethoxy)-4- -
phenylethynyl-phenyl]-carbamic acid tert.-butyl ester. :

Prepared from [2-amino-5-(2-methoxy-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid

tert.-butyl ester (Example L11) (191 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-

dimethyl-[1,3]dioxin-4-one (Example N10) (135 mg, 0.5 mmol) according to the general
25 procedure O. Obtained as a light brown waxy solid (206 mg). :

MS (ISN) 593 {(M-H)]; mp 122-129°C.



Prepared from

[ RS] - [ 2- aMO@/280112- oxo- [ 1, 3] di oxol an- 4-yl met hoxy) - 4- pheny"%’f/ﬁwwss%
phenyl ]-carbam c acid tent.-butyl ester (Exanple L22) (346 ng, 0.82 mmol)
and 3-(2,2- dimethyl -6-oxo-6H[1, 3] di oxi-864-yl)-benzonitrile (Exanple N4)
(206 ng, 0.9 mul according to the general procedure K. Obtained as a

i ght yelroﬁxagmx_élhss ng). MB (1SP) 594 [(MH)+]; np 181 C. Exanple 020
10

{2-[3-(3- Cypsy- nlrsq)ldyaﬁompxﬁnﬁr-gru:@rptb ahﬂehnﬁi&(mmm]ﬁimcﬁanhenyl et hynyl

Engﬁ{]ng] Seag‘%amd é Sﬂﬁéﬁﬂb éﬁ’;ﬁ?’rteg‘?%g‘rﬂeﬁ acid tert. - butyl

ester (Exanple L23) (130 ng, 0.35 nm)l) and 3-(2, 2- d| nmet hyl - 6- oxo- 6H

[ 1, 3] di oxi “Pﬁgxx'ehﬁ*&%ﬂm]lmuxﬁﬁo xél&ﬂ- mhr)xylahmﬂdl ng to
t he general rocedur é tai_ned as an ous X Iow gggsée (148
ng). NBS5(|Erp @za_mnle %r

5-tert: but ﬁédélm'i &bnﬁuf- Hﬁ'!ﬂdm QM)'(ZOGmg,09mmo])

pr opi onyl am no] - en

| et hynyl - behz ester epar from

2, 2- di met hyaccprding t@rthegeer@ ProcaRRIEE \ébrvemd asa&*sb&xﬁélam (433ie: 2-

phenyl et hynyl - benzyl ester (Exanple L24) (155 ng, 0.37 mmol) and

3-(2 2-di me iS -59@5 +ﬂ r;,%ﬁ]_«@.oxi n-4-yl)-benzonitrile (Exanple N4) (94
ng, 0.41 nmmol) accordi ng to t general procedure K. Obtained as an

anor phous | i ght orange substance (184 ng). M5 (ISP) 6111 (MtNH4)+]. 25

Exanpl e 02 Example 020

(RS)-[2-[3-(3-1m dazol -1-yl - phenyl ) - 3- oxo- propi onyl am no] - 4- phenyl et hynyl -

- (tet d opﬁlﬂﬁli‘xﬂ %ﬂﬁjﬁ;ﬁ; -4- th I t
V\D(Oi/ rzgﬁg)lll{zlg VEP% %ﬁﬂ:glb@bﬂi‘g eépar ed lPcr,];m e&@ldﬁh@ﬁ)ﬂe puyl es er

(RS)-[2- ami Beeny 8% ahydr o- pyr an- 2- yl oxymet hyl ) -
phenyl]-carbam c acid tert.-butyl ester (Exanpl e L25) and
G- (3-i M daz plepdrellfrofl iininc25 dthosy el -phinydithuyk pherhl pobiicaciditatNLO)

e 0 i e St o g Ao A BB 75|

[1,3]dioxin-4-yl)-benzonitrile (Example N4) (80 mg, 0.35 mmol) according to the general
15 procedure K. Obtained as an amorphous yellow substance (148 mg).

MS (ISP) 538 [(M-H)"].

Example O21

2,2-Dimethyl-propionic acid 5-tert.-butoxycarbonylamino-4-[3-(3-cyano-phenyl)-3-oxo-
propionylamino]-2-phenylethynyl-benzy! ester.

20 Prepared from 2,2-dimethyl-propionic acid 4-amino-5-tert.-butoxycarbonylamino-2-
phenylethynyl-benzyl ester (Example L24) (155 mg, 0.37 mmol) and 3-(2,2-dimethyl-6-
oxo-6H-[1,3]dioxin-4-yl)-benzonitrile (Example N4) (94 mg, 0.41 mmol) according to the
general procedure K. Obtained as an amorphous light orange substance (184 mg).

MS (ISP) 611 [(M+NH,)"].

25 Example 022

(RS)-[2-[3-(3-Imidazol- 1-yl-phenyl)-3-oxo-propionylamino]-4-phenylethynyl-5-
(tetrahydro-pyran-2-yloxymethyl)-phenyl]-carbamic acid tert.-butyl ester.



Exampl e 023 [2- [3-(3-1m dazol -1-yl-phenyl)-3-o0xo0-propi onyl am no]

-5- (4- mB¥Y0 8319201 peridin- | -yl)-4- phenyl et hynyl - phenyl | PCHER®353aci d
tert: butyl ester. Prepared from

( 2- ami no- 5- (4- met hoxy- pi peri di n-1-yl ) -“B7ghenyl et hynyl - phenyl] 10 carbarnic

L il e S S b b S, 1)

(151 ny, ghe fxlpwwa)mcm&mba 1@&%1&%%1@2%#@49 SQHﬁ&le-l-(ﬂlbﬁéﬁngQs an '- -

anor phous, ye st.ance (2

024 P du)x/lethy {1, 3 xm—4-one((Examp e N10) accordmg to the general procedureO

[ 2-[ 3- ( 3-GhraireR Q@mkﬁm?pws@ MoWPiubSishad 289 ng): (4- et hoxy- pi peri din-1-yl)-4-
phenyl et hynyl - phenyl] -carbamc acid tertgs- butyl ester. Prepared from

t2 am no-5- . peridin-1-yl) - 4- phenyl et hynyl - phenyl ] - carbamic
acid testM glﬁ*’}ﬂ%g&‘dliff}:xanpl e L26) (224 ny, 0.53 mml) and
3-(2,2-di methyl -6- 20 oxo-6H [ 1,3] dioxin-4-yl)-benzonitrile (Exanple N4)

(125 ng, BampleDs) according to the general procedure 0. Cbtained as a
yeIIowfoam%'NZ[ M5 (1 SN) 591[(MH) ]; nmp 97-100 C. Exarrple 025 {

5 phonyi a&%ﬁaxs%@iwﬁpbmﬂiﬁf g Pl e B Bl b o

(2- an no-gre t iy had Wutyllestey/| ) - carbami c acid tert butyl
ester (Exarrpr’l Lizg W}‘H AL ReDsHunf) '

' S.C((igl’:jlmn ‘fz’gal‘r-F%-g‘% g‘%@'&fgbmt hg@lf{‘ lﬁb e&ﬁle'é’t’fﬂelpl’kﬁﬂﬂggl FO\I,\I\,‘lO)-

SE;(J bst i’m C &atb®iic a&)l ter%xﬂﬂl/e&gﬁdﬁkaﬂiﬁfé ER)Q255%3,0.56 #duolMnd 6-S2imRagol -M-H) i .
anpl e

[ 3-(3- cygﬁd’h%ﬂg% &?ng%'?fﬁd?ﬁﬁﬁ -on¢ (Frpmple NIO\(1 3} mgrQ.p6 “Bﬂ‘é‘)\yl } - carbanic

aci d ter taccérding todhé anera5 Ricediare €] AYtaiRked as an amorphous yellow substance (253
(2-am no I;Slg)canorret hoxy phenyl et hynyl - phenyl )-carbamc acid tert. -

MS (ISP) 634 [(M+H)"].

15 Example 024

[2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-5-(4-methoxy-piperidin- 1-y1)-4-
phenylethynyl-phenyl]-carbamic acid tert.-butyl ester.

Prepared from [2-amino-5-(4-methoxy-piperidin-1-yl)-4-phenylethynyl-phenyl]-
carbamic acid tert.-butyl ester (Example L26) (224 mg, 0.53 nimol) and 3-(2,2-dimethyl-6-

20 oxo-6H-[1,3]dioxin-4-yl)-benzonitrile (Example N4) (125 mg, 0.53 mmol) accordmg to
the general procedure O. Obtained as a yellow foam (274 mg).

MS (ISN) 591 [(M-H)); mp 97-100 °C.
Example 025

{5-Cyanomethoxy-2-{3-(3-imidazol-1 -yl—phenyl)-3 oxo-propxonylaxmno]-4-
25 phenylethynyl-phenyl}-carbamic acid tert.-butyl ester. -

Prepared from (2-amino-5-cyanomethoxy-4-phenylethynyl-phenyl)-carbamic acid tert.-
butyl ester (Example L27) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one
(Example N10) according to the general procedure O. Obtained as an amorphous yellow
substance (169 mg).




butyl ester (Exanple L27) (80 ng, O. 22 mmol ) and 3-(2, 2-di net hyl - 6- oxo- 6H
f 1,3]di oxXWR-O122L) - benzonitrile (Exanple N4) (55 ng, 0.24 00/0%8% or di ng
to the general procedure 0. Obtained asO% anor phous yel | ow substance (96
nmg). M5 (ISN) 533 [(MH)"] 10 Exanpl e (RS) -

[ 4- (4-Fl uor 2-[3- (3-imdazol- |-yl-phenyl)-3 -oxo-

pr opi onyl a%ﬁ@%ﬁmo pyran- 2-yl oxymnet hyl ) - phenyl ] - car bani ¢ acid
tert.-butyl ester. Prepared from

(RS) - [ 2- ani BRapleDdd uor o- phenyl et hynyl ) - 5- (t et rahydro-pyran-2 15

yl oxymet hyl ) - phenyl) carbamc acid tert.-butyl ester (Exanple L28) and

6-(3-imd h I 2-d 1. 3] d N10
05 Lm0 i BOEP B B IR b R BRI RSO, 11O
subst ance (Qﬂaxylr}g&arbhﬁc(ahiﬂl‘tbnaﬁﬂtyl[eéwl-l) ]. Exanple 028 20
(RS)-(4-(4-Fluoro phenylethynyl)-2-[3-(3-in dazol -1-yl-phenyl)-3-oxo-

I
PG bt - PO o Arang P prenomgsthoyy 4 BB RBFINErbIRie a6 s
?% IS? Egr ;m buty]kstﬁ's(]?fimﬁeap@r(ed nig; Ogﬁ mmol) and 3; ﬁz dimethyl- 6-oxo-6H-r é?]dloxm-
by a5 91 odo bkt R D AR B S D st or g i skl pidpedure
( Exanpl e LZQ) Qb?zﬁﬁed &2nighorPhéusyelidw sub3eince (96 mg).
6- (3-im dazol - 1-yl - phenyl ) - 2, 2- di net hyl - [ 1, 3] di oxi n-4-one (Exanpl e N10)

(135 ny, g to the general procedure 0. Obtained as an
anor phous y&%iaﬁﬁ%ﬁﬁ( 198 ng). M5 (ISN) 694 [(MH']. WO 01/29011
PCT/ EPO0/ 09553 - 89 Exanple 029 { 5-(4,4-Di ethoxy-piperidin-1-yl)-2-]

3- (3-i m daz BkaritiplglG2Theny! ) - 3- oxo- pr opi onyl ami no] -
4- phenyl et hynyl - phenyl } -carbanmi c acid tert.-butyl ester Prepared from

L2 am 0. 5- (e il ARt hRSIhgi bl ¢ S BRI RN sngery! 1 5 carbani c

6- (3-im daz ptoﬁlenﬂdmmbbﬁ%ﬁmﬁy&o@m-ﬂyﬂo@mﬁmhﬁmmﬂ]¢arinm1¢ aoidimaot.-buyd0)
(240 ny, 0.8g, mol)

l"

Prepared from (RS)-(2-amino-4-(4-fluoro-phenylethynyl)-5-(tetrahydro-pyran-2-

15  yloxymethyl)-phenyl]-carbamic acid tert.-butyl ester (Example L28) and 6-(3-imidazol-1-
yl-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one (Example N10) according to the general
procedure O. Obtained as an amorphous yellow substance (990 mg).

MS (ISN) 651 [(M-HY).

Example 028

20  {RS)-(4-(4-Fluoro-phenylethynyl)-2-[3-(3-imidazo}-1-yl-phenyl)-3-oxo-
propionylamino]-5-{methyl-[2-(tetrahydro-pyran-2-yloxy)-ethyl}-amino}-phenyl)-
carbamic acid tert.-butyl ester

Prepared from (RS)-(2-amino-4-(4-fluoro-phenylethynyl)-5-{methyl-[2-(tetrahydro-
pyran-2-yloxy)-ethyl]-amino}-phenyl)-carbamic acid tert.-butyl ester (Example L29) (242

25 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one (Example
N10) (135 mg, 0.5 mmol) according to the general procedure O. Obtained as an
amorphous yellow substance (198 mg).

MS (ISN) 694 [(M-H)].



according to the general procedure 0. Obtained as an orange foam (295 np).
M5 (ISP 2WUMH) t] . Exanple 030 io (RS)-{2-[3-(3- 1 nPeIFR00/49553

yl - phenyl ) - 3- oxo- pr opi onyl am no] - 4- phenyl et hynyl - 5-[ 2-.
(tetrahydro-pyran-2-yl oxy) - et hoxy) - pheny¥ } - carbam c acid tent -butyl ester

Pr epar ed ff_;rom1 0;2
(RS) - { 2- =ffenyl et hynyl - 5-[ 2- (t et rahydr o- pyr an- 2-yl oxy) - et hoxy} -
phenyl} carbam c acid tert.-butyl ester (Exanple L30).(346 ng, 0.76 mmol)

and 6-(3- {5-(a,m«theﬂy-pipetiﬂmny-ly))-z?.-[ﬂ(ﬁimidhwl}-{rﬂplﬂﬂl)@ebﬁo-ﬁrﬁpimﬂﬁﬁmw

0o 0h Vor il R gt S Bk b Bl | i e 0a

(RS)-{4"-Fluoro-5- [3-(3- i m dazol - 1- yl - phenyl ) - 3- oxo- pr opi onyl am no] - 2-

[4- (tet r aPyegund fyn @rainind SX0)-diediory giperidiny Lyt pheaylithfmpiphesl-bari ¢ aci d
tert. - est er. rom . .

(RS) - [ 3 i S e DTG bl ) 531 o062 ymel apg - imidazol 1-
i T O R R KA 2 o PV T
accor di ngPEB 4Rk %ﬁ%?%ﬁfﬁ%?ﬁégﬁ% %%ﬁ?‘hhﬁmﬁﬁ @%I?’d’\'}é)sol id (282 ).
M5 (ISP) 698 [(MrH)t]; np 129-132 C. 25 Exanple 032 {5 (2-tert:

But oxy- etMS)(iISP)ZE%AKMH-Bﬁ?’]o- phenyl et hynyl ) -2-[ 3-(3-i m dazol - 1-yl - phenyl) - 3-
0x0- propi onyl am no] -phenyl}-carbamc acid tert.-butyl ester I,S bj ~ WO

01/ 29011 /I%P 009553 -90 Prepared from
[ 2-am no-%g%gi- - but 0) cy- et hoxy) - 4- (4-f | uor o- phenyl et hynyl ) - phenyl]
carbamc acid tert.-butyl ester (Exanple L32) (560 ng, 1.27 mmol) and

6- ( 3- i Wi dERS)H2H3-(BHmpidezold1)yylsphenyl)-Feadoypropibonlatiina}-4-phenylethyf r{d-¢ N10)
(413 nyg, ] ag i ) ensral:_ precedyr tai ned as a
yel l ow s oftlet?iﬁ'f% %aflaf gﬁ’@ %?g%ﬁ %Egy]? %ﬁ? 9‘[‘%8@ }ugg%ge 93 ' .
Prepared from (RS)-{2-amino-4-phenylethynyl-5- [2-(tetrahydro-pyran-2-yloxy)-ethoxy]-
phenyl}-carbamic acid tert.-butyl ester (Example L30) (346 mg, 0.76 mmol) and 6-(3-
imidazol-1-yl-phenyl)-2,2-dimethyl-([1,3]dioxin-4-one (Example N10) (300 mg, 1.11 -
15 mmol) according to the general procedure O. Obtained as a yellow foam (196 mg).

MS (ISP) 665 [(M+H)"].

Example O31

(RS)-{4'-Fluoro-5-[3-(3-imidazol- 1-yi—phenyl)-3-oxo-propionylamino] -2-[4-(tetrahydro-
pyran-2-yloxy)-piperidin-1-yl]-biphenyl-4-yl}-carbamic acid tert.-butyl ester

20 Prepared from (RS)-[2-amino-4-(4-fluoro-phenylethynyl)-5-(tetrahydro-pyran-2- -
yloxymethyl)-phenyl]-carbamic acid tert.-butyl ester (Example L28) and 6-(3-imidazol-1-
yl-phenyl)-2,2-dimethyl-{1,3]dioxin-4-one (Example N10) according to the general
procedure O. Obtained as a yellow solid (282 mg).

MS (ISP) 698 [(M-+H)"]; mp 129-132°C,

25 Example 032

{5-(2-tert.-Butoxy-ethoxy)-4-(4-fluoro-phenylethynyl)-2- [3—(3-imidaz'ol—1-y1-phenyl)—3-
oxo-propionylamino}-phenyl}-carbamic acid tert.-butyl ester




Exanpl e 033 éES&-M' - Fl uor o- 5-

[ 3-(3-i mi WREM2H1y| - phenyl ) - 3- oxo- pr opi onyl ani no] - 2- { 4- [BLI/EP00/095S53
(tetrahydro- pyran-2-yl oxy) - et hoxy] - piperidin-1-yl}-biphenyl-4-yl)-carbamc
acid tert.- butyl ester io Prepared fro 0-

b1 per | i n- ERged oA chrtia 2 eth Butone ethore) Hinduoishp ey ) Eheal o
(emml o NG e e L S aieh 27 @) afd (0 L | o
solid (473 Y?rgygn}ﬁ)sﬁ,%@%fﬁwk@{el@%-glqneﬁgx@ﬁsﬂ!@ 81'1%5!@&%&?’821334 d

(RS) - [4' - Fladegr@ing to the general procedure O. Obtained as a yellow solid (507 mﬁ).

[ 3-(3-imdazol -1 -yl - phenyl )- 3- oxo- propi onyl am no] - 2- (t et rahydr o-
|
5

pyran- 2.y QUURLOUL) o RS & L7 carbam ¢ acta tert - bucyl ester

(RS)-[5-am no-4'-fluoro-2-(tetrahydro-pyran-2-yl oxynet hyl) - bi phenyl - 4-

yl]-car bami_ﬁg%idbgaert-butyl ester (Exanple L34) and
6- (3-i mdazol - 1I-yl -phenyl)-2,2 20 dinethyl-[1, 3] di oxi n-4-one (Exanpl e N10)

e

[3-(3-imi dE(te@ﬂah?dmlpyﬁhﬁDégléxy}ieméﬁgP?i?&ﬁ&iﬂéd%%ﬁihkny]-@&l@&ﬁfb&hﬁéﬂ&d tercar bami c

acid tert.-butyl ester 25 Prepare rom

(5-am no- 2 bupH k¥ eRet hoxy-4'-fl uoro- bi phenyl -4-yl)-carbam c acid tert: butyl

ester (Exanple L35) (190 ng, 0.53 mmol) and 6-(3-im dazol -1-yl -phenyl)-2, 2-

flihm%'t hyhe l[PrépaB&djﬁ'gmi(RS)ﬂ-(Slﬂﬁ%x{qu'aﬂﬂUr&ZD{hopzl— bthy 8- ngoﬁ-h- R/)é‘ | ;dggg to
e general ., pr.oc re 0. ined as a ye owgumf .

[ (M+H) +] . BT 1"‘?&%@0&"6@ aymic acig tert iyl estes (Eramplé L33) and 605

{2- Di et hy limidaR6lNp: 1)-4,3-dahehf=13 &'Sx{hrfi-daezmn&xgyé N EDQdYdrding 164

propi onyl arln' noj.- bi ng?]e!ﬂ_)df_ %] ; caflb[hmj cl ﬁél‘f tert.-Dbut ylm)est err rTepar ed

from (5- am8fts —Rif’wa% iy yellewsphd (373 mglphenyl - 4-y1 ) - car bani ¢ aci d

5 tert.-butyl ester (Exanple L36) and

6- (3-i m daag$ (ISPy¥420(MH) }; Zaps7i68eC.hyl - [ 1, 3] di oxi n-

15 Example O34

(RS)-[4'-Fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-2-(tetrahydro-
pyran-2-yloxymethyl)-biphenyl-4-yl}-carbamic acid tert.-butyl ester

Prepared from (RS)-[5-amino-4'-fluoro-2-(tetrahydro-pyran-2-yloxymethyl)-biphenyl-4-
yl1]-carbamic acid tert-butyl ester (Example L34) and 6-(3-imidazol-1-yl-phenyl)-2,2-

20  dimethyl-[1,3]dioxin-4-one (Example N10) according to the general procedure O.
Obtained as a light yellow solid (330 mg). |

Example O35

{2-Cyanomethoxy-4'-fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino] -
biphenyl-4-yl}-carbamic acid tert.-butyl ester

25 Prepared from (5-amino-2-cyanomethoxy-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-
butyl ester (Example L35) (190 mg, 0.53 mmol) and 6-(3-imidazo!-1-yl-phenyl)-2,2-
dimethyl-[1,3)dioxin-4-one (Example N10) (164 mg, 0.61 mmol} according to the general
procedure O. Obtained as a yellow gum (90 mg).

MS (ISP) 570 [(M+H)"].



4-one (Exanple N10) according to the general procedure 0. Obtained as a

li ght yelWBR2%31id (329 ny). Exanple 037 {2 (2, 2- Di met hyPCHEPSDS o-

1, 3] di oxolo [4,5-c]pyrrol-5-yl)-4 -quorﬁ - [3-(3-imdazol- 10

1-yl - phenyl) - 3- oxo- pr opi onyl am noj - bi phe §/F 4-yl}-carbamc acid tent: butyl

ester Prew
[ 5- am no- 27 thyl -tetrahydro-[1, 3] di oxol o[ 4, 5-c] pyrrol -5-yl)-4"-

f I uor o- bi phenyl | ]-carbamc acid tert.-butyl ester SExarrpI e L37) (465
my, 1.05 rr{ﬂaD)meﬂxyﬁmmomethylA -fluoro-5-3- (3-1m1dazol- -yl-phenyl -3-oxo0- :

(314 g, - GopIOsOEBenfl €5 AR éa%érta L "6 Lo Bk,

anor phous yel | ow 15 substance (540 ny). SN) 654 (MH']. Exanple 038
{4 - Fl uor oP&epped(feom ﬁ@aumé-ldlyie&pﬂmybmﬁl bilporepbipheriyvkiéiyibarbamis vk y - bi

phenyl R . e .

(5= o 3. atert E0 2880 (eadipl K81 hd BD HpiGB0E1. yEBnE P2 el 3ldigyin

est er (Exa#éiuine (ES8hpl¢ 382) ag:prding)tqm ig¥nexalprocedure O. Obtained as a light yellow

6- (3- |mda§t81d-ré%¥ grri)lhenyl) 2, 2-di methyl - [1, 3] di oxi n-4-one (Exanpl e N10)
(270 ng, 5“ 'ccording to the general procedure 0. Obtained as an
anor phous brown substance (328 ng). M5 (ISN) 543 [(MH)']. 25 Exanple 039
{ 2- (1, 4- Example®3za-spiro [4.5 ] dec-8-yl)-4'-fluoro-5- :

[ 3-(3-imdazol -1-yl - phenyl) -3 0X0- propi onyl am no] - bi phenyl 4- yI} carbam c

[5- am no- 217 A DiFRUEH L Pﬁ(’%ﬁlf B Qﬁx%?@@yvf"ég?%oe Ry,
car bami i® a&1y&phem)tl)-3mypropsn miixabiphenyl-dopl}-carbaminpciditedt.- bmyl 9sta'nd
6- (3-i m dazol - 1-yl - phenyl) 2, 2-di net hy| [ 1, 3] di oxi n-4-one (Exanpl e N10)

321 ny, cor i
E)r O\Anngol | d‘le?’ﬂég?%'g‘ [§9 ; TZ %?W [Péﬁ%%%wl%bso%lpﬁg&% ?ﬁd‘i e e i
Exanpl e o4@qu—blphetM14fﬂl~c§ athiedcid tgetz utyles;urr-(ﬁra@nyle)lsa) (%65 mg; 385 smypbbni no] o
- 2- et hyl - bi AR Ividhzol-1 1-yl-phenyl)-2,2-dimethyl-(1,3]dioxin-4-one (Example N10) (314 mg, -

1.16 mmol) according to the general procedure O. Obtained as an amorphous yellow

15 substance (540 mg).
MS (ISN) 654 [(M-H)').

Example 038

{4'-Fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-2- methoxy-blphenyl 4-
yi}-carbamic acid tert.-butyl ester

20 Prepared from (5-amino-4'-ﬂuoro-2-methoxy—biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example L38) (332 mg, 1.0 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-
[1,3]dioxin-4-one (Example N10) (270 mg, 1.0 mmol) according to the general procedure
O. Obtained as an amorphous brown substance (328 mg). '

MS (ISN) 543 {(M-H)].

25 Example O39

{2-(1,4—Dioxa-8~aza—spiro[4.5]dec—8—y1)-4'—ﬂuoro~5-[3-(3-ixnidazol-1-yl-phenyl)—3-oxo~
propionylamino}-biphenyl-4-yl}-carbamic acid tert.-butyl ester



yl }-carbam c acid tent.-butyl ester Prepared from

(5- ani no- YO PVH8HG- 2- net hyl - bi phenyl - 4-yl ) - carbani ¢ aci d PETEPVURSA ester
10 (Exanple L40) (316 ng, 1.0 mol) and

6- (3-i m dazol - 1-yl - phenyl ) - 2, 2-di net hyl - Sf21,3]d| oxi n-4-one (Exanpl e N10)

(207 T e AR TSR0 L0 55t SR O PRSP

15 {4-tert . carbamic acid tert-butyl ester (Example L39) (444 mg, 1.0 mmol) and 6-(3-imidazol-1-yl-

Estrjg grgﬁslr gcr)nrrlﬁ y'i‘?%‘ipaﬁ@ﬁ@}'yi’gf @l"g r}—4 #flff @?1 P‘kﬁae?&)"é'g?@%‘cﬁf?ﬂé‘ﬂﬁr ed .

from to the general procedure O. Obtained as a brown sohd (457 mg).
(5-am no-4-tert.-butoxycarbonyl am no-4'-fl uoro-bi phenyl - 2-yl oxy) -acetic

acid tent,_ - 3.24 mml) and

6-(3-im dsaz quﬁlg&ﬁ@%@%n’gpgnﬁiﬁtééﬁeﬁ)’l 3Jdi oxi n-4-one (Exanple N10)
(885 ng, 3.27 mml) according to the 20 general procedure 0. Obtained as a
| i ght br ownExarhpld 4059 ng). MS (I1SP) 645 [(MrH)+); np 82-85 C. Exanpl e 042
{2-Chl oro-4'-fluoro-5-[3-(3-imdazol -1-yl - phenyl ) - 3- oxo- propi onyl am no] - bi p

henyl - 4- vyl .

(5 4 no- 3- TGO G FEUP BRI D SO S oo BB B birhepr 4 o1
(Exanpl e L4gl}- c@ﬂlﬁ&ncrgqxd@erﬁ-hmhyllesterand

6- (3-i mdazol -1 -yl -phenyl)-2,2-dimethyl [ 1, 3]dioxin-4-one (Exanple N10)

ot yel 1onrs s%af} oSS0 s RO e PSR SRS B2,

M H) "]10 ExBwapipde D4H3 (P16 mE| LOMmd) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-

(
i
[ (
3-(3- d h L).- 3- ' |_am -( - - -
bi pheny! - 4. §rp AR Wty J1P) Els7 R T b dcisrdingne SRR lRIBoRallly)
[ 5- anmi no- 4' O Obtainedas(ad-amairphous yelldvosupstabeepl36hmig)4- yl ] - car bani ¢ aci d
tert.-butyl ester (Exanple L43) (188 ng, 0.5 nmol) and
6-(3-imda , 2- di met hyl 1, 3] di oxi n-4-one (Exanple N10
(2%50 Ing Z%M%ﬁzg{%ﬁl ng to Ithe ggnegal %)rloc)é:jure 0. Of)t ai ggd as a)n
orange solid (218 ng).

Example O41

15  {4-tert.-Butoxycarbonylamino-4'-fluoro-5-{3-(3-imidazol-1-yl-phenyl)-3-oxo-
propionylamino]-biphenyl-2-yloxy}-acetic acid tert.-butyl ester

Prepared from (5-amino-4-tert.-butoxycarbonylamino-4'-fluoro-biphenyl-2-yloxy)-acetic
acid tert.-butyl ester (Example L41) (1.4 g, 3.24 mmol) and 6-(3-imidazol-1-yl-phenyl)-
2,2-dimethyl-[1,3]dioxin-4-one (Example N10) (885 mg, 3.27 mmol) according to the

20 general procedure O. Obtained as a light brown solid (759 mg).

MS (ISP) 645 [(M+H)"); mp 82-85°C.

Example 042

{2-Chloro-4'-fluoro-5-{3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-biphenyl-4-
yl}-carbamic acid tert.-butyl ester

25 Prepared from (5-amino-2-chloro-4"-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
(Example L42) (168 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-
{1,3]dioxin-4-one (Example N10) (252 mg, 0.93 mmol) according to the general
procedure O. Obtained as a light yellow solid (156 mg).



M5 (1 SP) 589 MtH) +] ; nmp 61-63 C. 1o Exanple 044 {2-(2
But oxy- é’m@;@%ﬂ k' -fluoro-5-[3-(3-imdazol -1-yl - phenyl) - 3”5)%*‘00/09553

propi onyl am no] - bi phenyl -4-yl }-carbam c gm d tert-butyl ester Prepared from
[ 5-am no-2-(2-tert.-but oxy-et hoxy)-4' - £ Pd6r o- bi phenyl - 4-yl]-carbam c acid

tert.-but le L44) (209 ng, 0.5 mmol ) and

6- (3-i mdﬁ%ﬁ%%ﬁ@@ﬁ@ - 15 2, 2-di net hyl - [ 1, 3] di oxi n- 4- one (Exanpl e N10)
(135 ng, 0.5 mmol) accordlng to the general procedure 0. Obtained as a

bei ge sol EdarthpleD48y). M5 (I SP) 631 [(MrH)+]; np-101 C. Exanple 045
[4'-Fluoro-5- [3-(3-imdazol-1-yl-phenyl)-3-oxo-propi onyl am no]j

- 2- (2- ox OL’g)ﬁZM | gml-(gb’_ imffz i -y LE RS- oo PrdpiAARMHoS- 226 -theltichd-eBitxy)-

ester Pre
[ 5- ami no- &plfehylm-yli-&a(b’aﬂumexdxmebutyilesteﬂ yl)-bi phenyl -4-yl]-carbanic - acid
tert.-butyl ester (Exarrple L45) (130 ng, 0.34 mmol) and

0o %y? o Bspurdm Sty Rugre s B el Lo b e 0 LRBRRI A1)

as an

anor phous tgtel-tbm)ﬁ esﬂsb(sﬂaampdae 1436 (h@mg,ZBS h&lQID 85!) 5ﬁbﬁnﬁQdWl-I)-VI-PherEi)a2sﬁ+ e 046

{5 ot noguuaefs Ao St R NI Lok i O ARG e e
01/ 29011 Beddeli0D Akitaihed ad4n Sranpesaid (fzmmg) :
(5-am no-4' -fI uor o- 2- net hoxy- 2' - net hyl - bi phenyl -4-yl)-carbam c acid

';ﬁ(r:lt (gult ﬁ‘%@%ﬁ"f‘(@ﬁw ﬁﬁgg glagl gt hSI 5[ mlml?,% di oxi n- 4 one (Exarrpl e

N10) (199 ng, 1.47 mmol) according to the general procedure 0. Obtained as
an or amge Exatnple Q4482 ny). 5 M5 (ISP) 559 [(MtH)t]; np 99-102 C. ' Exanple
047 { 2-tert.-B utoxy-4'-fluoro- 5- [ 3-(3-imdazol -

| -yl - phenyb) X ' _20A042h-5- RN A=Wk L acid tent:
bty neny %ﬁs%a% i QU3RY)- 2 URRb-5- [ RRERUI0l A YL Plieht) 6k

~ (5- am no- propipnylaminadsbiphenyl-tyb-carbamicasid ted-Yutyl estarbani ¢ acid tert.-butyl

Prepared from [5-amino-2-(2-tert.-butoxy-ethoxy) -4'-fluoro-biphenyl-4-yl]-carbamic
acid tert.-butyl ester (Example L44) (209 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-

15 2,2-dimethyl-(1,3]dioxin-4-one (Example N10) (135 mg, 0.5 mmol) according to the -
general procedure O. Obtained as a belge solid (194 mg).

MS (ISP) 631 [(M+H)*]; mp 101 °C.

Example 045

[4'-Fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino] - 2-(2-oxo-oxazolidin-3-
20 yl)-biphenyl-4-yl}-carbamic acid tert.-butyl ester S

Prepared from [5-amino-4'-fluoro-2-(2-oxo-oxazolidin-3-yl)-biphenyl-4-yl]-carbamic
acid tert.-butyl ester (Example L45) (130 mg, 0.34 mmol) and 6-(3-imidazol-1-yl-phenyl)-
2,2-dimethyl-[1,3]dioxin-4-one (Example N10) (92 mg, 0.34 mmol) according to the -
general procedure O. Obtained as an amorphous yellow substance (86 mg).

25  MS (ISP) 600 [(M+H)"].

Example 046

{4'-Fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]- 2-methoxy- '-methyl-
biphenyl-4-yl}-carbamic acid tert.-butyl ester




10 ester | e L47) (187 ng, 0.5 nmmol) and

6- (3-inid ?cﬂllz Y| - phenyl )-2, 2-di methyl [ 1, 3]di oxi n- 4- orRCY/EBOGRPISE N10)
(135 ng, 0.5 mmol) according to the general procedure 0. Obtained as an
anor phous yel | ow subst ance (237 ny) . I\/S‘?48N) 585 [(MH)-j Exanpl e 048 15

e e e LA b SR AL Sl S

(5t an ?Ex ZtémFBuLA}tEdteﬁ(%m&z pld 1469 ( mbhf;mesmhmﬁaﬂd)& -(irkidadl- 121l gheh ) 2,2- but v
ester a e
6-(3-i i da%‘lﬂeﬁh bﬁ)ﬂﬁm % gﬁ‘&iﬂ?rgo 9) @9&%] Lt mmelhacseedingteths generalo)

(135 ny, Op'io&‘agfe)oa@mﬁ,daagad og% procedure 20 0. Obtained as an
anor phous yel | ow substance (234 rrg) (ISN) 585 [(MH)-]. Examlp a 049

(RS)-{4'-F y?’ dazol phenyl ) - 3- oxo- propi onyl ami no] - 2-
[(R)-3- %téﬂgéﬁggéﬂé "’A’i‘?q}én}ﬂ%%d/gl ;ﬁ/rrol i di n-1-yl]-biphenyl-4-yl}-carbanic
acid tert.-butyl ester 25 Prepared from

(RS) - { 5- amipampled4mior o- 2- [ (R) - 3- (t et r ahydr o- pyran- 2-yl oxy) - pyrrol i di n-
1-yl ] - bi phenyl - 4- yI} car bam c acid tent.-butyl ester (Exanple L49) (236 ny,

0.5 mmol) nd azol met hyl ] di oxi n- 4- one
(Exanpl e Nig ‘t?r?'zﬁ'd"?ﬁél")“g 5%%.1 &E'E%% ﬂé‘Pﬁ% edure 0.
Obt ai ned apiphe L@.pga;agﬁhhglacm&&.@q)ylem 01/ 29011 PCT/ EPOO/ 09553 -95- MS
(1SP) 684 [(I\/Hr np 99-103 C. Exanple 050 {2'-Fluoro-5-

5705 T ool oy B e e et e TR eyl
(e 5t a;n ?:Enx g estEir @m B-1007} {187 Yng) D.@hﬁﬁbi) aﬁgﬁéw - 1o d48I G1-phesy1)- 20! dimihyk!

S
6- (3-im daib %%@4?&%1 %@P 58 O-ymme])deeardingto Shresepesebiioceduss O

(135 ny, Ocﬁonmh&dmmrpsoasg &es\%ﬁﬁ& alzsprggedure 0. Cbtained as an
anor phous yel | ow substance (19 M5 (ISN) 543 ((MH']. 10 Exanple 051

MS (ISN) 585 [(M-H)].

Example 048

15  {2-tert.-Butoxy-2'-flioro-5-[3-(3-imidazol- 1-yl-phenyl)-3-oxo-propionylamino]-
biphenyl-4-yl}-carbamic acid tert.-butyl ester

Prepared from (5-amino-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl

ester (Example L48) (187 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-

[1,3]dioxin-4-one (Example N10) (135 mg, 0.5 mmol) according to the general procedure
20 O. Obtained as an amorphous yellow substance (234 mg).

MS (ISN) 585 [(M-H)].

Example 049

(RS)-{4'"-Fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino}-2-[(R)-3-
(tetrahydro-pyran-2-yloxy)-pyrrolidin-1-yl}-biphenyl-4-yl}-carbamic acid tert.-butyl ester

25 Prepared from (RS)-{5-amino-4'-fluoro-2-[(R)-3-(tetrahydro-pyran-2-yloxy)-pyxrolidin-
1-yl]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example L49) (236 mg, 0.5 mmol)
and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one (Example N10) (200 mg,
0.74 mmol) according to the general procedure O. Obtained as an orange solid (188 mg).



{2-tert.-Butoxy-5- [3-(3-cyan-phenyl)-3-o0xo0-propi onyl am no

-4 -f uoWW%?HBnyI 4-yl}- carbanic acid tert.-butyl esté’r‘«]Tﬂf'P@B/ﬂ?%a from
(5-am no-2-tert: butoxy-4'-fluoro-bi pheng -4-yl)-carbam c acid tent: butyl
ester (Exanple L47) (187 ng, 0.5 mml)' d

3-(2,2-di 13d| 4y|) .15 benzonitrile (Exanple N4)
(126 ng, ﬁ%@gm%%wg% 26 general procedure: O Obtained as an
anor phous |ight pink substance (196 ng). M (I1SP) 546 [(MtH)+]. Exanple

052 {2-t eExamPleiQp0y- 5- [ 3- (3- cyan- phenyl) - 3- oxo- propi onyl am no]
-2' -fluoro-bi phenyl -4-yl}- 20 carbamc acid tert.-butyl ester Prepared from

5-am no- 2; - '-qur -bi en carb cid,t utyl
cotor ( bxDhpwros-Chimidzel sPheyl, - atprproplodyliind -3 fefioxy-biphenyi-& Y
3-(2, 2-di ?Rlﬁbﬁmﬁcaﬁat&tﬁu&y]@h@t oxi n- 4 yl) benzonitrile (Exanple N4) (126
ng, 0.55 mmol) according to the general procedure 0. bt ai ned as an

gggr ?E%USPLelpgapéd f?énqlis-saxuxgrslg inﬁuor(olg er{ygxy-bxphé\l/g'l g1'—)' 2:ar§am1 aci tléq'tﬂ:utyl Exarrpl ©
[3 (3- Q/agﬁeﬂm&wkkﬁﬂpwmgDlﬂlﬂﬁio@mﬂp&-(ﬁlmfdaﬂﬂrpg2 gbozsxdhh@m enyl - 4-yl
! om (5- abi-aghortn rons GRamfleNiE) §135 ey mmmel) agcSeing b Bgarial rORdure i y|
ester (Ex@obtaih&lis dnlaldorploudrelbwiiiBytance (199 mg).

3-(2, 2-di met hyl - 6- oxo-6H[ 1, 3] di oxi n-4- yl)- benzonltrlle (Exanmpl e N4) (80

ng, 0.35 to the general procedure 0. Obtained as a yell ow'
foam(13lg%§N§§‘§%{(g’*%ﬁl}] 502 [(MH)-j. Exanple 054 o

"~ (2'-Pluoro-2-net hoxy-5-(3-[3-(2-nethyl-imdazol-1-yl)-phenyl]-3-o0xo-propi on
yl am nw} - ERimpROS1- 4-yl )-carbanic acid tent. butyl ester Prepared from
(5-am no-2'-fl uoro-2- net.hoxy- bi phenyl 4-yl)-carbamc acid tert: butyl 1io0
ester ( :

TS (oon iR Bttt S phenDT T oko Mlhiomramingl4-Bnorarbisbeprb ity

est er ( Exeabhmiddtjd tett-butphesté&. 92 nmmol ) according to the

Prepared from (5-amino-2-tert.-butoxy-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl .
~ ester (Example L47) (187 mg, 0.5 mmol) and 3—(2,2-dimethyl-6-oxo-6H—[1,3]di6xin-4-y1)- _
15 benzonitrile (Example N4) (126 mg, 0.55 mmol) according to the general procedure.O.
Obtained as an amorphous light pink substance (196 mg).

MS (ISP) 546 [(M+H)"].

Example 052

{2-tert.-Butoxy-5-[3- (3—cyano-phenyl)-3—0xo-propionylamino] -2'-fluoro-biphenyl-4-yl}-
20 carbamic acid tert.-butyl ester

Prepared from (5-amino-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example L48) (187 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-{1,3]dioxin-4-yl)-
benzonitrile (Example N4) (126 mg, 0.55 mmol) according to the general procedure O. -
Obtained as an amorphous light pink substance (197 mg).

25 MS (ISP) 546 [((M+H)"].

Example O53

{5-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-2'-fluoro-2-methoxy-biphenyl-4-yl}-
carbamic acid tert.-butyl ester



general procedure 0. Obtained as a yellow solid (312 ng). M5 (ISP) 559
[(MH) +] ;WRP1BHIB6 T. Exanpl e 055 15 PCT/EP00/09553
(5-[3-(5-Cyano-t hi ophen-2-yl) - 3-o0xo0-propignyl am no] -2' - fl uor o- 2- net hoxy- bi p
henyl -4- yl}-carbam c acid tert. butyl éggér Prepared from

oot or ( ExarRieBSiEd Bpy o2 TRy dipiody Siphe A cdtbarmic i rert bl

ﬁ/ﬁ (7 ? ?{ gg - t d3te® gﬁggnﬁe y$0){31mg,—m3m’gm)' ﬁxd@(m-dinliéthykéluiédismﬂtégﬁioo&ﬁ%&{m! e |
.55.n acc | 0. 1 he ner al,, procedur e ai ne
b h 1 ght ibrimnigiknns Ny 8 e b e i p Ehs EmEred BIPeaLh )
Exam|p a Oéﬁtain%az?hzarowf&aﬁf{l@ﬁg)ﬁ- [ 3-o0x0-3 -(3-] _ _
1,2,4]triazol -4-yl -phenyl) - propi onyl am nol - biphenyl -4-yl}-carbamc acid

tort.-butyl_ ester 25 Pr ed from
(5- ani no?2' Mp|( oioélﬁéfe[ﬁﬁy- bi phenyl -4-yl)-carbanic acid tert.-butyl
ester (Exanple L50) (166 ng, 0.5 mml) and

3- 0X0- 3- ( 3- ExkmpléDb4 i azol - 4-yl - phenyl ) - propionic acid ethyl ester (Exanple
M) (260 ng, 1.0 ninol) according to the general procedure 0. Obtained as

[ 1 70 ) 01/ PCT/.EPQQ/ 0955 -97- M5 (1 SP) 546 . -
(et ) Esmoes Shnethos 513 sactndigel ytl-phiep - - epplap fgninol-
o by D T B Y et oy bl ooyl -4 vl ) < ar b &
es - -2 - -2- - -4-yl) -
idt t.-butyl t EX L50 d.. . s
2505 ey B O G amigoapritugres A bsthey:biphenys vl rgbarmicadidarrt- bt o) o
MLO) acaqer déskeg (EanipleLs) IQM%E@I!&&MM-3-@(ﬁhﬁﬁgl-ﬁﬁidazdliﬂm?ﬁeﬁ)ﬂpw solid

(2 cer i by EpDAmIS skt iyt et (Beaaptr SNy B e parmp\acorging e

-3-0X0-  Pr OginerY protkdied OhObbeA s yMlow SHANAIS @ghci d tert.-butyl ester

MS (ISP) 559 {(M+H)*}; mp 83-86 °C.

Example O55

15 {5-[3-(5-Cyano-thiophen-2-yl)-3-oxo-propionylamino}-2'-fluoro-2-methoxy-biphenyl-4-
yl}-carbamic acid tert.-butyl ester :

Prepared from (5-amino-2'-fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl

ester (Example L50) (166 mg, 0.5 mmol) 3-(5-cyano-thiophen-2-yl)-3-oxo-propionic acid

tert.-butyl ester (Example M17) (138 mg, 0.55 mmol) according to the general procedure
20 O. Obtained as a light yellow solid (244 mg).

MS (ISP) 510 [(M+H)"]; mp 200 °C (dec.).

Example O56

{2'-Fluoro-2-methoxy-5-[3-0x0-3-(3-{1,2,4]triazol-4-yl-phenyl)-propionylamino] -
biphenyl-4-yl}-carbamic acid tert.-butyl ester

25  Prepared from (5-amino-2'-fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example L50) {166 mg, 0.5 mmol}) and 3-oxo-3-(3-[1,2,4)triazol-4-yl-phenyl)-
propionic acid ethyl ester (Example M1) (260 mg, 1.0 mmol) according to the general
procedure O. Obtained as a yellow gum (70 mg).



Prepared from (5-am no-2-tert.-butoxy-4"'-fl uoro-bi phenyl-4-yl)-carbamc
acid terWOMANN ester (Exanple L47) (140 ng, 0.37 nmol )P 00/09553
3-[3-(2-nethyl -imdazol -1-yl)-phenyl ] -3:9;.5 0XO0-propionic acid tert.-butyl
ester (Exanple MB) (111 ng, 0.37 mmol) acCcording to the general procedure

0. Obtain s yel |l ow substance (139 ng). M5 (ISP) 601
[ (MH) +] . eﬁéigs%%ag%m?ga’

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

-2' - f | uor oExample @57y - bi phenyl 20 4-yl}-carbanmic acid tert.-butyl ester
Prepared from (5-am no-2'-fl uoro-2-nethoxy-bi phenyl -4-yl)-carbam c acid

tert.-butyls riesiel Wilih Q- 9),&1%@{3},8’,1 ino]I3%fidorg A -bi -4- :
3-(5-cyano{52[-ff2l]o'o-p enyl| )-%-ﬁoxoo- r8p| naig,%lﬁgm d %?rﬁy meeg%oe b(‘%'}%‘o?e ML8)
(141 g, Oylbcanbemic acidterttbutyl eder he general procedure 0. Obtained as an

anor phous yel | ow substance (165 ng). 25 M5 (I1SP) 522 [(MtH)+]. Exanple 060

{2-tert 4- A% SN b Biethiokd bish (oJaV ' R
Tl sy o D T T R By e P e Bt 1
PCT/ EPOQ 085485 Exarmple BEOYAICH (X smoeEyidin oD ozptpropionic acid tert.-butyl ester
but o) cy- 4' ' i 2 cfee 5 ' | |l e
ity L (mROYAREgl b geRr pROAIACH OBt UL K RRLE A RIOTT,
tert.-but yllng¥ster (Exanpl e MLO) (91 ng, 0.37 mmol) according to the general
procedure 0. Obtained as an anor phous yell ow substance (164 ng). 5 M5 (I SP)

547 [ (NHMS](ISPf ﬁgm#g}g?}. {2-tert.-Butoxy-2'-fluoro-5-[3-0x0-3-(3- [

1,2,3] triazol-1-yl-phenyl)-propionyl am nol - biphenyl-4-yi}-carbamc acid

tert: butyl ester Prepared from

(5- ami 8- 2kxapple O88; oxy- 2' - f| uor o- bi phenyl - 4-yl )-carbanic acid tert.-butyl

10 ester (Exanple 148) (187 ng, 0.5 mmol) and

3- 0x0- 3- ( M—éﬂ?—&l&c{yl-@iﬂﬁbr&f)é{&[BRQ%&%#—M&H‘-?])%&:‘MFB%- ester (Exanple
o the

M2) (180 ngy, 0.6 rtm)*‘ . accqrdi .general . procedure 0. Cbtained as
a |ight yeP‘l°BW‘§’i;"i“B° %5’33 iRk g & Sﬁ'[-'awmfiffr; mp 47-50 T. '
Prepared from (5-amino-2-tert.-butoxy-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example L47) (140 mg, 0.37 mmol) and 3-[3-(2-methyl-imidazol-1-yl)-phenyl]-3-
15 oxo-propionic acid tert.-butyl ester (Example M8) (111 mg, 0.37 mmol) according to the .
general procedure O. Obtained as an amorphous yellow substance (139 mg).

MS (ISP) 601 [(M+H)*].

Example 059

{5-[3-(5-Cyano-2-fluoro-phenyl)-3-oxo-propionylamino]-2'-fluoro-2-methoxy-biphenyl-
20  4-yl}-carbamic acid tert.-butyl ester '

Prepared from (5-amino-2'-fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl :
ester (Example L50) (166 mg, 0.5 mmol) and 3-(5-cyano-2-ﬂu6ro-phenyl).-3-de-
propionic acid ethyl ester (Example M18) (141 mg, 0.6 mmol) according to the general -
procedure O. Obtained as an amorphous yellow substance (165 mg).

25 MS (ISP) 522 {(M+H)"].

Example O60 |

{2-tert.-Butoxy-5-[3-(2-cyano-pyridin-4-yl)-3-oxo-propionylamino}-4'-fluoro-biphenyl-
4-yl}-carbamic acid tert.-butyl ester '




Exanpl e 062 15

[ 5-[ 3- ( 3- WAHE%PHeny! ) - 3- oxo- pr opi onyl ami noj - 2- (1, 4- di oxaPETERWEET o[ 4. 5] d
ec-8-yl)- 2'-fluoro-biphenyl-4-ylj-car bangisc acid tert.-butyl ester Prepared
from =70

5-am no-2-{1, 4- di.oxa; 8- aza-spirq[ 4. 5) dec- 8-yl )-2',-fl.uorg- bi,phenyl - 4- -
E:ar bam ¢ ac Efbfféa{f@i‘('b 'W%’{@s‘f'gqln"( %?W%)‘ﬂ‘eﬂc"li’f>‘fl'¥l )ﬂ-%&»car%@ge&ﬁ%u&]

3- (13- cyano- espdt¢Bydmipld LaX(1100 Mg| MB7 faniel) shd B(2-cydndt pirides-uai)-§oxaprbpiohi2)

(182 ny, 0.8_qu0| é}HZS acc rdlgﬁﬁo t&e gengral (giloce re 0, Cbtained as an
anor phous y¥¢ BR-OUHS esiffd&xqm 1 we ¢-$epm ?‘?{Mﬁf-}‘?gﬂ%m e 063 .
{2-(1,4-D Ogﬂ)t&hﬂé& Obtdindddas 2h dforphots yelfow §ubenhés (164 gg)3- | m dazol - 1-yl - phe
nyl ) -3-o0xo 25 propi onyl am no] - bi phenyl -4-yl}-carbam c acid tert.-butyl

ester Prep

[ 5- ami no® %ﬁ(«ﬁé@%&é@éfﬁﬂ spi ro[ 4. 5)dec- 8-yl )-2' - f1 uor o- bi phenyl - 4-yl | -

carbam c acid tent.-butyl ester (Exanple L51) (222 ng, 0.5 nmol) and
6- (3-1 m dazBtandply D61 phenyl ) - 2, 2-di met hyl - [ 1, 3] di oxi n-4-one (Exanpl e N10)
(135 mg, 0.5 mml) according to the general procedure 0. Obtained as an

aor phous el Lonsubstange, (294 0 o/R 220 LSRR e Rmnd? ™

(2-tert. - Bubipkynyd-4=y1)-tibamiv-aCid-ted~butylgtehy| - i mi dazol -1 -yl ) - phenyl ] - 3- oxo-
pr opi onyl am no) - bi phenyl - 4-yl)-carbamc acid tert.-butyl ester 5 Prepared

from (5-amyo-2-tert.;butoxy-2" -fluoraq,hi phepyl-4-yl).- catbam c, aci.d
ert. - butyi PreBgien onk g 1 s bt o Bes B -l gbaiiie sid erebuy
(2E>2( di lm':lb E{%st@-(%ﬁﬂe IIES)F(gB'r' ing‘,: GlsEohol} anyd 3-0;:@3@63%112:3]&&})3'&%& )OneO

anpl e 1g,.. Q. | e general, prqcedur :
Cht a hed asPRRIHRHHE ef Toamelon el e §4) Hpd) hisoraing o 86 Beperthr) +]
10 Exanpl e pidgedure O, Obtained as a light yellow solid (257 mg).
{2-tert.-Butoxy-5-[3-(2-cyano-pyridin-4-yl)-3-0xo-propi onyl am noj

-2' -fluoro-pj Lz (A car ) G~acid tert.-butyl ester Prepared from
( 5- ani no- 2-%%&%&?é@'}[gsﬂf?ﬁg?gobpphenyl -4-yl)-carbanic acid tert.-butyl

Example 062

15  [5-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-2-(1,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-
2'-fluoro-biphenyl-4-yl}-carbamic acid tert.-butyl ester '

Prepared from [5-amino-2-(1,4-dioxa-8-aza-spiro[4.5)dec-8-yl)-2'-fluoro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester (Example L51) (222 mg, 0.5 mmol) and 3-(3-cyano- -
phenyl)-3-oxo-propionic acid tert.-butyl ester (Example M3) (182 mg, 0.8 mmol)

20 according to the general procedure O. Obtained as an amorphous yellow substance (258
mg).

MS (ISP) 615 [(M+H)"].

Example 063

{2-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-2'-fluoro-5-[3-(3-imidazol- 1-yl-phenyl)-3-oxo-
25 propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester

Prepared from [5-amino-2-(1,4-dioxa-8-aza-spiro[4.5)dec-8-yl)-2"-fluoro-biphenyl-4-yi]-
carbamic acid tert.-butyl ester (Example L51) (222 mg, 0.5 mmol) and 6-(3-imidazol-1-yl-
phenyl)-2,2-dimethyl-[1,3]dioxin-4-one (Example N10) (135 mg, 0.5 mmol) according to
the general procedure O. Obtained as an amorphous yellow substance (294 mg).



ester (Exarrple L48) (187 ng, 0.5 mmol) and

4- (2, 2- dVRSBIML6- ox0- 6H [ 1, 3] di oxi n-4-yl)- 15 pyri di ne- PCEEPHASEY | | e
(Exanmpl e N16) (115 ng, 0.5 nmol) accordégg to the general procedure O.

bt ai ned as an anor phous yel | ow subst ah (216 ng). WMS (I1SP) 547 [ (M+H) +].

Exam | p oxy-2'-fluoro-5-{3-
[ 3-(2- m%qﬁ#)%gm M+k$§'tazol -yl')-phenyl ] -3-o0xo0- 20 '
propi onyl am no} - bi phenyl -4-yl)-carbam c acid tert-butyl ester Prepared from

(5- am no-Exammple O64ut oxy-2' - T uor o- bi phenyl - 4-yl)-carbanic. acid tert.-butyl
ester (Exarrple L48) (187 ng, 0.5 nmmol) and

Cert. - but g et B o St @%ﬂf&%@@%ﬁﬁ?ﬁnﬂﬁoﬁ?hé fo the
gener al ppmpamylamﬂo} d}:tlnnyle&alyl:)saﬂ;amlgmd;eubmtwlssﬂerd (260 ny). 25 M5 (I SN)
631 [(MH'"]; rrp59 62 C. Exarrple 067 {5-

3-(3- | net bj ph |
E4-( I%car Bam C rﬂ(i?’a: (f' % 'D it ?ner %%Rﬁ%gflyl ﬁ@mggééb EYE 0"
Prepar ed éstey rﬁﬁt&inplﬁil.ﬂ&) (2187 Big, d.lemmo}) and 2% dimethyles-[iréhyetiylsinjdazek-bat)i- ¢ -

3 (257 RS- R o Bt Sy B 0 et o i a st e (115

ng, 0.5 rpmbédme&;ﬂhtalgedumhmgphmsq#eupwsnmoe(Zﬁmgbt ai ned as an
anor phous yel | ow substance (136 ng). 5 M5 (I SP) 522 [ (MtH) +] Exanpl e 068

{2',5 Dﬁ%f{ﬂﬁﬂﬁal p%? [3-0x0-3-(3- [ 1,2,3]

tri azol enyl onyI am no] - bi phenyl 4 yl }-car bam c acid

tert.-but I ester Prepared from '

(5- amlﬂo-ﬁém.ﬂléﬁl uor o- 2- net hoxy- bi phenyl 4-yl )-:car bam c acid tert: 1o
butyl ester (Exanple L52) (175 ng, 0.5 mol) and

3- oxo- 3-( rd_ | I arrpl e
M2) (130 %g{eilt' %galr#%% accor Pﬁg@glt%e"'%gﬁg% gPiOS roce ur?ﬂ@r@ﬁﬁ{mged as -
an anor phbil- qarbymncygmtcmlyuﬂﬁmce (185 ng). M5 (1SN) 562 [(MH)-]. -
Exanpl e 069 15 {2-tert:

But oXy- 5-Prépiréd oA (5-hiiR Bt Asutbaty- 2= Mbﬂﬁﬁlﬁ)érﬂllﬂmd?ﬁ&mx% acid!t8@/Bityl.
ester (Example L48) (187 mg, 0.5 mmol) and 4-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-y1)-
15 pyridine-2-carbonitrile (Example N16) (115 mg, 0.5 mmol) according to the general
procedure O. Obtained as an amorphous yellow substance (216 mg).

MS (ISP) 547 [(M+H)"]. -

Example 066

(2-tert.-Butoxy-2'-fluoro-5-{3- [3-(2-methylsulfanyl-imidazol-1-yl)- phenyl] -3-oxo0-
20 propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (5-amino-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example L48) (187 mg, 0.5 mmol) and 3-[3-(2-methylsulfanyl-imidazol-1-yl)-
phenyl]-3-oxo-propionic acid tert.-butyl ester (Example M13) (211 mg, 0.63 mmol)
according to the general procedure O. Obtained as a light yellow solid (260 mg).

25 MS (ISN) 631 [(M-H)" ],mp 59-62 °C.

Example O67

{5-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-2',5'- dlﬂuoro—Z-methoxy—blphenyl-‘i‘
yl}-carbamic acid tert.-butyl ester



bi phenyl - 4- IL-car bam c acid tert.-butyl ester Prepared from

( 5- ami no- ?—’%8 POt oxy- 2' - f | uor o- bi phenyl - 4-yl ) - car bani c PEEEX00/9553 - but y|
ester (Exanple L48) (187 ng, 0.5 mmol) and

6- ( 3- cyano-t hi ophen-2-yl) -2, 2-di et hyl - -[1803] di oxi n- 4-one (Exanple N3) (130

mg, 0.55 |) acgcordi to the general procedure 20 0. Obtained as a
yel | ow oi | fﬁad?".m I(%gmw ’%ﬁﬂt}qrmthxy-h;pmlé-W@ax{banu@md tert.-

But oxy- 5- [ 3bhf esré ble B2 i i ﬂ{gm;p - o-6H- in-
bi phenyl - 4- y:jﬂ car ggfnidgp aglb?(g?%ha%gﬁ%g%de)? (g’?y%‘r ep r-lesd‘%‘f)réoﬁmtfP’&Izlioxm
(5£ am ?CE)X 2;% kbﬂ’&%%@nmpgi%(uﬁm @8l mmol)|arcardingdnithe geaerd! procedurbut v
ester a bedise En{mp el
3-(5-cyano-t ﬁ{eopherfl- 2-yl)- 3-1(1)xo§'prop%%bﬁfag&ag?%mg?'ent . butyl ester (Exanple
ML7) (138 Q.55 | ) cording to the general procedure 0. Cbtained as
an anor pfou %/@W)oi%ggﬁﬁ#ﬁﬁee (268 ny). WO 01/29011 PCT/ EPOQ 09553 - 101
I{\/g EIS{\I) 350 [(Mél;)&} Exgm[olse 0713 (31

-tert. - BURRany uor o- 5- [ 3- oxo- 3- ( 3-
1,2,3]triazol- 1-lyl - phenyl ) - propi onyl am no] - bi phenyl -4-yl }-carbam c acid
tert.-butyl ester.5 Prepared from (5-am no-2-tert:
but oxy- 4' yfifréf’ 1%%%3%&2%5)[%%&%@'@»%@@@%itYl-Pbmﬂ)-proeéQta’lm(iEahrrpI e
L47) (187 NBiphGnyi-a0fiPkarbamiet a3idR-BatyPeste 2, 3] triazol -1 -yl -phenyl)-
propionic acid ethyl ester (Exanple 23“?156 ng, 0.6 mmol ) according to the
ener al rgcedure 0. (btained as a yellow gum (198 . M5 (I SP) 588
?( MrH) +] . P §W%Eﬁw&(%w-%5-ﬁ@ue§/~@yaﬁb°%@p ¢nyyl- fﬁigarpupéﬁ wdytertai noj
- 2' - {1 uowO- ButhPesti® (BAMPELIN (YIS mp) 5 RAYIY £id/3-bx:3! (BT1253 )80 1§ pheRiit V!

ester Prepared, from

[ 5- ani no- 2' PROPisticacsd ethylester (Bxpmple M) 138imes 8. Aymmal)yaciordingita thegeneral
tert.-butyl -2 2- dli - _GH[ 1,3
ert.-buty S:tb‘éécﬁfre OEDB M Mﬁhﬁ@%%@%@ﬁ%@gﬁﬁnﬁ [ 1.3]

di oxi n-4-yl) 15 benzonitrile (Exa e>’gener al

procedure OMS %isns%ci(ﬁ%na_].yel low solid (188 np).

Example 069

15 {2-tert.-Butoxy-5-[3-(3-cyano-thiophen-2-yl)-3-oxo-propionylamino}-2'-fluoro-
biphenyl-4-yl}-carbamic acid tert.-buty! ester

Prepared from (5-amino-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl

ester (Example L48) (187 mg, 0.5 mmol) and 6-(3-cyano-thiophen-2-yl)-2,2-dimethyl-

[1,3]dioxin-4-one (Example N3) (130 mg, 0.55 mmol) according to the general procedure
20 O. Obtained as a yellow oil (278 mg).

MS (ISN) 550 [(M-H)].
Example O70

{2-tert.-Butoxy-5-[3-(5-cyano-thiophen-2-yl)-3-oxo-propionylamino)-2'-fluoro-
biphenyl-4-yl}-carbamic acid tert.-buty] ester

25 Prepared from (5-amino-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example 148} (187 mg, 0.5 mmol) 3-(5-cyano-thiophen-2-y1)-3-oxo-propionic acid
tert.-butyl ester (Example M17) (138 mg, 0.55 mmol) according to the general procedure
O. Obtained as an amorphous yellow substance (268 mg).



M5 (1SP) 548 [(MrH) +]. Exanple 073 (RS)- [5-
3- (3- OA8VEN’hy| ) - 3- ox0- propi onyl am no] - 2' - f 1 uor o- 2- (PEVERMMPS- pyr an- 2-
0 yl oxymet hyl) - bi phenyl - 4- yI} carbamc gcid tert.-butyl ester Prepared
rom (RS) - [5 am no-2' -fl uoro-2-(tetrahydro-pyran-2-yl oxynet hyl ) - bi phenyl -
I

]-car ba Qutyl ester (Exanple L54) and
3-(2,2-di % gﬁ)ﬁ&*’@ﬁ[ 1, 3]di oxi n-4-yl)-benzonitrile (Exanple N4)
according to the general procedure 0. Obtained as a yellow solid (155 ng).

25 M5 (| SExarhglé O7IMrNH4) +] . Exanpl e 074 .
(2' - Fl uor o- 2- (4- net hoxy- benzyl oxy)-5-{ 3- [3- (3-nethyl-isoxazol -

Cert. - but PO pRt MRl o LR A B 1 T DI AR aRhe) -
[ 5- am no- BiphEh;det-yH&a(bﬁmaMmMyttemy) bi phenyl - 4-yl]-carbam c acid
tert.-butyl ester (Exanple L55) (438 ng, 1.0 mmol) and

astor BexBipbie RO din B e HoREBRERT A Eablhe A ferc AR
266?2 %L nesterd(Example a7 (k87 ang, 0Fmmod). drdm-gu@ét(ér{de‘!ﬁlma(zsbl-m enfiB (I SP)

{2-tert. Hémp&)&xc gq?%hly\lﬂesgv éﬁga léa %%))(136 m)gbo 8 rr%rmol aco ordm t]) the general ;
-2, 5" - di i;kmd@rehbpmmmleddsaydﬂpmrm(al%an gcid tert. -butyI ester 1o Prepared
from(5 am no-2-tert.-butoxy-2',5" -difluoro-bi phenyl-4-yl)-carbam c acid

tert.- b e L56 196 , 0.5 I d
3-(z,z-d?’?§§ﬂ§?i§§.80f§£§f.‘%ml 3] dl) i o 2y ) - bemmont tol e (Exanpl e N4) (115

ng,. 0.5 mmol ) according to the general procedure 0. Obtained as an

anor phius Egsmple @7bst ance (155 ng). M5 (ISP) 564 [(MrH)t]. 15 Exanple 076
{5-tert.-Butoxy-4-(4-fluoro-phenyl et hynyl) - 2-

G {371 $845l(a opkho BAERY)-b-oko e pioRARIAGK ARG 2- @hﬁemqsea{otmn c acid .

b1pheny1—4-yl] -carbamic acid tert.-butyl ester

Prepared from [5-amino-2'-fluoro-2-(2-methoxy-ethoxy)-biphenyl-4-yl]-carbamic acid
tert.-butyl ester (Example L53) and 3-(2,2-dimethyl-6-oxo0-6H-[1,3]dioxin-4-y1)-

15 benzonitrile (Example N4) according to the general procedure O. Obtained as a yellow
solid (188 mg).

MS (ISP) 548 [(M+H)").

Example O73

(RS)-[5-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-2'-fluoro-2-(tetrahydro-pyran-2-
20  yloxymethyl)-biphenyl-4-yl}-carbamic acid tert.-butyl ester

| Prepared from (RS)-[5-amino-2'-fluoro-2-(tetrahydro-pyran-2-yloxymethyl)-biphenyl-4- -
vl}-carbamic acid tert.-butyl ester (Example L54) and 3-(2,2-dimethyl-6-oxo-6H-
[1,3] dioxin-4-yl)-benzonitrile (Example N4) according to the general procedure O.
Obtained as a yellow solid (155 mg).

25 MS (ISP) 548 [(M+NH,)*].

Example O74

(2'-Fluoro-2-(4-methoxy-benzyloxy)-5-{3-[3-(3-methyl-isoxazol-5-yl)-phenyl]-3-oxo-
propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester



Prepared from

[ 2- ani no- y?%’r’%”onbut oxy- 4- (4-f 1 uor o- phenyl et hynyl ) - pheny| PCEEPHANTB  aci d
tert.-butyl ester. (Exanple L57) (160 ng, 0.4 mpl) and

3-(3-imdazol - 1-yl - phenyl)- 20 3-.0xo0- proiW?o'hl c acid tert. -butyI ester

Exanpl 1 t th d 0.
Cot ai ped_ st sRostir Bmine 2y ol Eopelardaion ket <1 %‘é%c“{c?m .
Ex gnpl e 07 7teft§butyi esterfBxample &55)4438 thgl 126 &hﬁﬁ!y hﬁ-‘d Eé{ﬂ-)(k-)méihﬁﬁls@é@s]% 4% [
Cont - but i PheeyLE-pRERRpitnie 2 oruiH Fyerd ERaRple M%) (301 mg, 10 ol
but oxy- 4- (%&ngxonhegadeﬁﬂ byoeydure mebyalhed:a%ramm&phé\ﬁmghi ﬁﬂbw sl@wtydceest er
(Exarrple L5 ggo ng, 0.4 mmol) and 3-oxo-3-(3-[1,2,3]triazol -1 -

pheny ) - ﬁé?%é? nic acid ethyl ester (Exanple M2) (104 ngy, 0.4 mmol)

accord| ng to the general procedure 0. Cbtained as a yellow gum (150 ng).

WO 01/ 2901 IMBURPEBEE MPEHS]. - 103- MS (I SP) 612 [(M+H)+]. General procedure
P. Preparation of 48-diary!- 1, 3-di hydro-benzo[b] [ 1, 4]diazepin-2-ones,

4-aryl - 8-argyl - > di hydr o- benzo[ b}[ 1, 4] di azepi n-2- ones or
4-aryl - 8- ar@é&ﬂ%ﬁ;ﬁ?- 1,3-dihydro 5 benzo [b] [ 1,4] diazepin-2-ones A
suspensi on of the {2-[3-aryl-3-o0xo-propionylam no] -4-aryl - phenyl }-carbam c
?? FBt entl- {Btent]-Bawixpis- [(3F(3 cyano-phznyl) 3-|ox?-ﬁrop1<|>nyl?1mmol]}2 5'-dxguoro~bz hendl-zi- t
ar X [ opi no aryle n en car bam c aci ert-
but yl es?erﬁ}ig galﬁ‘}?[ﬁ%d%ﬁ %&(5 m)i) [aﬁl)s/olg oryl 3-di net hoxybenzene
(5-15 mmol ) can be added I f necessary] was treated with TFA (0.5-5.0 nl)
at 0 C amd Brepared frgmi{asariinocktetti-butntyat, S‘Qaﬂﬁ‘oxbrlhpheﬂyl-@ -yl elirbahic dcidasge! et e

e r oot aue P sBEERRRl TR [Pb%as e mmil and I iemetis e Py S

solid was st—le~|bedzomtlrilh (ﬁhmplﬂafwmﬁg 0. annhdl)eio%dr Sletd) i'd?c@i&'éd
et her or mdt(% 1; et her/ a}? g gﬁ to give tﬁe title conpound,
which if necessary tah BeH P q’%ecfu ﬁa’b"ﬁ’ AP8)-zation from

THF/ CH2C12/ et her/hexane 15 ' General procedure 0: Preparation of

4-13-(Anm nd\fI&(lSRDEGhMMHﬁ)Té.nyI] - 8- phenyl et hynyl - 1, 3-di hydro- benzo [b] [
1, 4] diazepin-2-ones by Pd-catal yzed carbonyl ati ve am nation of 4-(3-

15 Example O76

{5-tert.-Butoxy-4-(4-fluoro-phenylethynyl)-2-(3-(3-imidazol-1-yl-phenyl)-3-oxo-
propionylamino}-phenyl}-carbamic acid tert.-butyl ester

Prepared from [2-amino-5-tert.-butoxy-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic
acid tert.-butyl ester (Example L57) (160 mg, 0.4 mmol) and 3-(3-imidazol-1-yl-phenyl)-

20  3-oxo-propionic acid tert.-butyl ester (Example M4) (115 mg, 0.4 mmol) according to the
general procedure O. Obtained as an amorphous yellow substance (140 mg).

MS (ISP) 611 [(M+H)"].

Example O77

{5-tert.-Butoxy-4-(4-fluoro-phenylethynyl)-2-[3-ox0-3-(3-[1,2,3]triazol-1-yl-phenyl)-
25  propionylamino]-phenyl}-carbamic acid tert.-butyl ester

Prepared from {2-amino-5-tert.-butoxy-4-(4-fluoro-phenylethyny})-phenyl] ~carbamic
acid tert.-butyl ester (Example L57) (160 mg, 0.4 mmol) and 3-oxo-3-(3-[1,2,3]triazol-1-
yl-phenyl)-propionic acid ethyl ester (Example M2) (104 mg, 0.4 mmol) according to the
general procedure O. Obtained as a yellow gum (150 mg). '



i odophen phenyl et hynyl - 1, 3-di hydr o- benzo[ b] [1, 4] di az one
sol ut i oﬁng“’?sﬂ’él 4-{(3-i odophenyl ) - 8- phenyl et hynyl - 1, 3- di hflgf’g 'B’é‘ﬁ%[ b]

[1, 4] di azepin 20 2-one (1.0 mmol ), the ﬁ condary amne (5.0 mmol ), PPh3 (6
mol % or dppp (3 ol %, Pd(OAc)Z (3 P4 and Et3N (2.0 mol) in DVF (4

m.) was nder atnosphere until tic indicated conplete
consurrptislglﬁ(iiﬁﬂtsﬁg{&gﬁﬁa After dilution with EtOAc, washing with sat.
NaHCQO3- sol . and bri ne, t he organi ¢ phase was dried over Na2SO4. Renoval of
t he sol ve@éndrﬂ@oadhrgﬂn oil, which was purified by silica gel col urm 25

chr omat ogg aphy,.w t exane t ' itk

pr ocedur gﬁrﬁga%P ?%‘F' 'i 'ﬁﬁ%’ﬁ&%@@%‘?&%ﬁgn% 04;?%!1% %}2

(5 ai ;b““‘h’m“““’°mﬁ?ﬂd”‘%‘;ﬁ§%§“:?’ﬂ”ﬁ Tt hatyl esiers Amxture of

[ - bu esters m X ure 0

t he (5¥a0||>’<%}/128@ lz‘hﬁfag '@%’ué‘h I) carbamc acid tert. E/butyl ester,

i erum tmt St T R AT
: htrie agid. s re

23 f or i gster SE B 13E0EA -G Hr POl AREA PO B vl Pl Al e °

IVQ|SO4 Rebﬁitylaél step (1.0 Emol) hweblzClﬁQB mla)r[amsdagsl Scdlntéﬂxoxybexrzme/\(&slmmdi) ed by

silica ge romat agr a th I

conpound. cnbegtRest tecmer ot dath TEA B Sl atf - Gandatimbg was ' ©

]g5 W?goxcbrﬁml ue@larMﬂtﬂﬂahdeydt}d amcenmnphdxedsﬁthebuhﬁ ngsﬁeﬁal Phepared

rom a OXy-4-1| nitro- car t-t t

( Exanpl e ‘&)“ "%m 1‘3“% %@Mgﬁbﬂ"gﬁ e"ﬁ’tl@li'l”éccgfdﬂ]g to

E?EA Ei)e'f']]er stallngdé@mébtﬂﬁiﬁs sﬁbtfealvﬂﬂ?aﬁNaglG%J kdiwﬁltdedchvasfhb@vvﬁthm ad

ur re on o

5- O substf %‘dn’("ﬁ“‘%%e?% ﬂﬁ" %ﬁe‘?‘?ﬁ eéé?g‘éhﬁl‘%é cpmpgund, Whchif ot or s

1o from (hedessdiysi b pusified By ariystallizativai frdmh THIF/CRCh/ahérthdxené.. - butyl ester -

A m xture ofthe (5-hydroxy-4-iodo-2-nitro-phenyl’)-carbamc acid tert.-butyl

ester _(Exanmple Ri), CO3 and the appropriate al kylating reagent were
stirred i cegire Lo .

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-

iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]) diazepin-2-one -

A solution of the 4-(3-iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b][1,4]diazepin-
20 2-one (1.0 mmol), the secondary amine (5.0 mmol), PPhs (6 mol%) or dppp (3 mol%), .

Pd(OAc); (3 mol%) and Et;N (2.0 mmol) in DMF (4 mL) was stirred at 23 °C under CO- -

atmosphere until tlc indicated complete consumption of the iodide. After dilution with :.

EtOAc, washing with sat. NaHCO;-sol. and brine, the organic phase was dried over
Na,50,. Removal of the solvent left a brown oil, which was pufiﬁed by silica gel column
25 chromatography with hexane/EtOAc to give the title compound. '

General procedure R:
Preparation of (5-hydroxy-2-nitro-phenyl)-carbamic acid tert.-butyl esters by Rh—catalyzed

deallylation of (5-allyloxy-2-nitro-phenyl)-carbamic acid tert.-butyl esters
- A mixture of the (5-allyloxy-2-nitro-phenyl)-carbamic acid tert.-butyl ester, (PPh3)3RhCl
30 (5 mol%) and DABCO (20 mol%) in EtOH was refluxed for 2.5 h according to J. Org.
Chem. 1973, 38, 3224. Added 5% citric acid, stirred at 23 °C for 15 min, extracted with
EtOAc, washed with brine, dried over MgSO,. Removal of the solvent left an orange solid,
‘which was purified by silica gel column chromatography with hexane/EtOAc to give the -

title compound.




60 Cuntil tlc indicated conplete conversion. Dilution with EtOA

fol | owed WP 01aWkous workup with 5% citric acid, sat. Naﬁé@éwggfﬂ”%rl ne and
drying over MgSO4. 15 Renoval of the sol vent left a crude materi al, which
was purified by silica gel colum chrom4graphy with hexane/ Et OAc to give

the title cggogngi Exampl e Si
(5-tert.-B onyl am no- 2-i odo-4-ni tro- phenoxy) -acetic acid
tert.-butyl ester Prepared from (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamc

aci d tert . - (subyfiropugbdo-2EikErHeRIE cRbmiclaciBied, batyPdteol ), KHO®B (0. 39 g,
3.89 mml) and tert.-butyl bronoacetate (0.59 niL, 3.89 rrrml) according to .

t he general ocC re,S. I hed .as, a OM/SO|Id 94 ¢
(1SP) 495 [IZ‘%? &]qm %ﬁ%ﬂ&;‘c’]z' @%?Y‘EWWQ 3ci FFEL'ngl gster e S2
25 (5- Cyanop®) )snhcp(tscm&e/waha@m@oxio moBRb PiaBtO PO ity fo- thOgénktal €St er
Pr epar ed fron1 x - 4-10dQ- 2- ni, ro phenyl )-carbam c acid tert.-butyl
ester ({'Exal:’ﬁ9F?éiu\12¢1§é ffkpeags 3392’ KHCO3 (208 nmg, 2.08 mmml) and
bronpacetonitrile (0 21 nL, 3.16 nnDI) according to the general procedure

S. bt ai nedVRIISN }qpl 1405¢4 ny, 85 % . WO 01/29011 PCTI EPOQ 09553
-105- Ms (| SN)S( 41))8@[9([% In&b 125 C. Exanple S3

(RS)-{4-1o0dQ-2-nitro->5- (tetrahydro pyran- 2-yl oxy) - et hoxy] - phenyl } - car bam
ic acid teé—ﬁ‘—M d r 5 Prepared from

(5- hydr oxy- 4- |odo 2-ni tro-phenyl) - carbamc acid tert.-butyl ester (Exanple
R1) (760 nol )

(2 60 ny,

br onpet hoxy! qeg@r,ag %Oz&%’%l é"#l:nltf? @eﬁ%g'l“)“b&%‘b%‘(’# trstPEY Atetgener al
procedung Sﬁoﬂ{saiya RkyaBiodd- zom cﬁﬁﬁﬂuamdie&-% tyl e EI') 508 (M) .
to Exanple $4 5teﬁ\q£x -bg}‘fg Pgl henyl ) - carbamc acid
tert. - butylAsykgyeo ngﬁx %ﬁwfa@r Fmtl sarbamicycidtettgbutyhestes i 8o
mol) was ageempRTORNVYKEEO; and the appropriate alkylating reagent were stirred in DMF at 23 to

60 °C until tlc indicated complete conversion. Dilution with EtOAc was followed by

aqueous workup with 5% citric acid, sat. NaHCOj3-soL, brine and drying over MgSO,.

15 Removal of the solvent left a crude material, which was purified by silica gel column

chromatography with hexane/EtOAc to give the title compound.

Example S1
(5-tert.-Butoxycarbonylamino-2-iodo-4-nitro-phenoxy)-acetic acid tert.-butyl ester

Prepared from (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester

20 (Example R1) (1.23 g, 3.24 mmol), KHCO; (0.39 g, 3.89 mmol) and tert.-butyl
bromoacetate (0.59 mL, 3.89 mmol) according to the general procedure S. Obtained as a
yellow solid (1.5 g, 94 %).

MS (ISP) 495 [(M+H)"], 512 [(M+NH,)*] and 517 [{M+Na)*}; mp 103 °C.
Example 52
25  (5-Cyanomethoxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester

Prepared from (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(Example R1) (614 mg, 1.62 mmol), KHCO; (208 mg, 2.08 mmol) and bromoacetonitrile
(0.21 mlL, 3.16 mmol) according to the general procedure S. Obtained as a yellow solid
(574 mg, 85 %).



within 15 min to a solution of (5-hydro)W4-iodo-2-nitro-phen @) carbam c
acid terWQOIRAY| ester (Exanple R1) (7.60 g, 20 mol) r\’CtT(ﬁ‘% PSSEt 80 C
and stirring was continued 15 at 80 C for_3 h.(cf. Synt he5|s 1983 135) .
bt ai ned as a yellow solid (5.97 g, 68° %'(ISN) 435 [(MH)']; " nmp 94 C.

Exampl e 1 3-(7:1l0600-4- 58-thj r phol i n- 4-yl - 4, 5-di hydr o- 3H— benzo[ b]
[1, 4] di aze%sr{zs}{'lfﬂ%-[?%ﬁbﬁw Rﬁ'g?zo Prepared f rom
2- [ 3- (3-cyan- phenyl ) - 3- oxo- pr opi onyl am no] - 4-i odo- 5-t hi onor phol i n-

4-yl - phenygxangidé SBmi c acid tert.-butyl ester (Exanple 01) (629 ng, 1.04
mol) by treatnment with TFA in CH2Cl12 according to the general procedure .

P. Qobtaine ol,i v 1d (437 . Dip 227522 dec. ),. arrple
> 3 (71 oS APaRaraoaS i bt Pt Ay liet ShoRe Dbl cetbamic acia”

[ 1, 4] di azegeitibatyybster benzonitrile WO 01/29011 PCT/ EPO0/ 09553 -106 Prepared
from (2-[3-(3-cyano- phenyl ) - 3- oxo-propi onyl am no] - 4-i odo- 5- nor phol i n-4-yl -

e A

Obt ai ned aExamphy M)(smm@ 13@1&)1),@C05(2@1ﬁ§|4)mx4ﬂ>b a(nw)(z-rrp 224 C (dec.).

EaEl bR St 2P BUSRI L L S it foeg ) |

(2- am no- SprolbédireSAOPtaiied heihyran e@m@mln),g,(yarl}b)am c acid tert.-butyl ester -
10 (Exanple L3) (171 ng, 0.5 mmol)

3-(2, 2- d'm%%bé@é?ﬁhm[l 3] di oxi n 4 yl)- benzonitrile (Exanple N4) (183

ng, 0.6 'g to the general procedure 0. Obtained as a light
yel low solid (284 ng). This material was deprotected and cyclized by

treat maot Ewanhpld64\ i n CH2Cl 2 according to the general procedure P. Obtai ned
as an orange solid (483 ny).

(5-tert.-Butoxy—4—iodo-2-nitro-phenyl)—carbamic acid tert.-butyl ester

N,N-Dimethylformamide di-tert.butylacetal (19.2 mL, 80 mmol) was added dropwise
* within 15 min to a solution of (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-
butyl ester (Example R1) (7.60 g, 20 mmol) in toluene at 80 °C and stirring was continued
15 at 80 °C for 3 h (cf. Synthesis 1983, 135). Obtained as a yellow solid (5.97 g, 68 %).

MS (ISN) 435 {(M-H)']; mp 94 °C.

Example 1

3-(7-lodo-4-oxo-8-thiomorpholin-4-yl-4,5-dihydro-3H-benzo{b][1,4]diazepin-2-yl)-
benzonitrile |

20 Prepared from 2-[3-(3-cyano-phenyl)-3-oxo-propionylamino)-4-iodo-5-thiomorpholin- -
4-yl-phenyl}-carbamic acid tert.-butyl ester (Example O1) (629 mg, 1.04 mmol) by
treatment with TFA in CH,Cl, according to the general procedure P. Obtained as an olive:
solid (437 mg).

mp 227-228 °C (dec.).

25 Example2

3-(7-Iodo-8-morpholin-4-yl-4-o0x0-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl)-
benzonitrile



1s M5 (I SP) 343 (I\/H—i) +] and 345 [(Mt2+Na) +]; np 248- 251“gi Exanpl e
4 3-(8- MEVR\R/2301 7- phenyl et hynyl - 4, 5-di hydro 3H benzo] ’l(lﬁ%mgsss

[ 1, 4] di azepi n- 2- yI)- benzonitrile Prepar gl from

(2- am no- 5- net hyl - 4- phenyl et hynyl - phenyl -carbam c acid tent.-butyl 20

ESE gr 2( 57( Eropr e"’f? i? %ﬁﬁﬁg‘]‘%’ %1)3 % propjonylaminol-4-iodo-gmorphalinidvl: 530

my, 0.75 npbényl}?&wbmc@pdamd!mlmget (Exatupla@2)e(538 mgpﬁ.GEémmcd) by rétmenhied as

byt eat ettt BBt S hEadPRlarblthaiRR. QBRI  BReltia B | =

Cbtained ag)a |ight yellow solid (83 ng). 25 M5 (I SP) 375 (Mt); nmp 237-239
C (dec.). BmNe 5 _

3-[8-(4-Me L X0- 7- phenyl et bynyl - 4, 5- di hydr o- 3H

benzol b] [Wﬁfﬁ&e@ﬁ ’?%%{ %g‘inlec'ghl trile WO 01/29011 PCT/ EPO0O/ 09553 -107

Prepared from

[ 2-am no- S5ExampieBhyl - pi per azi n- 1-yl ) - 4- phenyl et hynyl - phenyl ] - car bami c.

acid tert: butyl ester (Exanple L5) (203 ng, 0.5 mmol) and

o, 075 mibcg ESRay ek Satiid saCREORY( B, ned by

chr omat ogrhgknpnuﬂlean orange oil (181 ng). This 5 material was deprotected
and cyclized by treatment withTFA in CH2Cl12 according to the general

orOSECr e By ChLR A o o HARAR it Ay Vi Ak B M) 1

222- 224
gp [ 8- ( 1101- (Esxaxpl¢ b3 )(A D) wignd.5 mrdoly and %(Mfﬂlﬂ!eﬂiybﬁjdxetdi%ﬂwi}dﬂq}ﬁn‘éﬂﬂkdr o- 3H

2 am no. s bpobleH LR Sy e tER O ablan| bl RAGRE: (B procedure )
car bani c aﬁbchmeﬂ ds.alight ydllowsolkd (Q(BEXBg)pThs hibganal ﬁﬁﬂdemote&e&iamdwac

2 (2o R ekt 0l s b 1 @%@D;nss” (172

mat eri al wesange golick (483 mg).and cycl i zed by treatment 15 with TFA in CH2C12
according to the general procedure P. Obtained as a yellow solid (47

15 MS (ISP) 343 [(M+H)"] and 345 [(M+2+Na)*]; mp 248-251 °C (dec.).

Exarnp le 4

3-(8-Methyl-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-

benzonitrile

Prepared from (2-amino-5-methyl-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl

20 ester (Example L4) (161 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-ox0-6H-{1,3]dioxin-4-yl)-
benzonitrile (Example N4) (230 mg, 0.75 mmol, 75% pure) according to the general
procedure O. Obtained as a light yellow solid (227 mg). This material was deprotected and
cyclized by treatment with TFA in CH,Cl; according to the general procedure P. Obtained
as a light yellow solid (83 mg).

25 MS (ISP) 375 (M*); mp 237-239 °C (dec.).

Example 5

3-[8-(4-Methyl-piperazin-1-yl)-4-oxo-7-phenylethynyl-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl]-benzonitrile



ng). M5 (ISP) 495 [ (M+H) +]; rrp>250C(dec) Exanple 7
3- ( 8- ChI¥P®12%% 0- 7- phenyl - 4, 5- di hydr o- 3H benzol b] PCT/EP00/09553
[ 1, 4] di azepi n-2-yl) - benzonltrlle . 20 Prepared from

{2-chl oro- 5-[ 3- (3- cyan- phenyl ) - 3- oxo- p’r’fﬁ?l “onyl am no] - bi phenyl -4-yl}

AR ENE TR Y Sl o e R iy N

bt ai-ned g&daeért. CﬁvityW@tei' CEcenpleL3)A203 iﬁ) 0.5 nivhol) ahil 33(2)2-divigthylréloko-8H- -

g( ?/gz?ve% h}fg]é %ﬁbﬁg&g@e Cgaos(l%;mngrbgll)%g&(gggzgfg}mfxol 75% pure) according to

1, 4] di azepiegedesl prdeedae’D. TOBtilﬁedE?dﬂafrﬂﬁbgiiph?asanorangeoﬂ (181'mg). This .
(5-am no- 2- math | - Qi phenyl - 4- I bamc aci d Lﬁr éﬁtéi eStd? t(c'l_:ﬂglanple
L7) (298 ,x\rbaterl an r))te& and ytreatment with TFA in 2 according

3-(2, 2-di %ﬂ&mlmﬁc@&%ﬁfbﬁéuéadsmoﬁnﬁemiw figQnitrile = (Exanple

N4) . (460 nmol ) according to t general procedure 0. The obtai ned
WO 01/ 29011

EPOO terial (351 ng) was deprotected
and cycl i ,M%Fﬁ? %ﬁ%ﬁﬁhﬁ%%%&ﬁ@@ééﬂ according to the general
procedure P. Cbtained as a light yellow solid (206 ng). MS (El) 351 (M);
np 236- 23%,(5;,1@1&5: ). Exanple Q5
3-[8-(1, 4- oxa 8- aza spiro[ 4. 5] dec- 8-yl ) - 4-oxo0-7- phenylethynyl 4, 5-di hydro

-3H b di d :

2 3- (3. Syl sRisr i P Al RbpoAS P4 S8388 s

spirof fo SM%S [qudﬁzd@m.n?n]ebmaﬁuﬂahenyl ]-carbam c acid tert.-butyl ester
(Exanpl e 014) (265 ny, 3 Mol ) by treatnent W|th TFA in CH2C12

accord| nglpts%atrgcgggﬂn@ﬁal Ifﬁr‘p{ ced égﬂ Oo%ali 'I!_))Z |¥§F %@nﬁ%}fﬂyli-lﬂ:

3 ( 8- Mbr phaibafiéasid tekt. cbmylzstph(eaxmpidnm (220,1bg,0.513minal) Sid D2 alitmethyl-54]

di azepi n- 2- oni t 15 Pr red

{2-[3-(3- é’}ﬂﬁ%} éﬂgﬂ‘é nof- !S'ilg’ ‘i’%"ﬁ@’f‘m’; ‘]?'{95(12%%375 magol) pecprding to.
phenyl et hythygeneba @yédedﬁar(barhembmnc& thetetial wastdepratedted azﬁl@/C(i&ﬂ(bYrtgﬁatme%
ol ) lfgl with TFA in CH;Cl, according to the general procedure P. Obtained as a yellow solid (47

mg).

MS (ISP) 495 [(M+H)*]; mp >250 °C (dec.).
Example 7
3.(8-Chloro-4-oxo-7-phenyl-4,5-dihydro-3H-benzo[b] {1,4] diazepin-2-yl)-benzonitrile .

20 Prepared from {2-chloro-5-{3-(3-cyano-phenyl)-3-oxo-propionylamino}-biphenyl-4-yl}+
carbamic acid tert.-butyl ester (Example O3) (720 mg, 1.47 mmol) by treatment with TFA
in CHzCIZ according to the general procedure P. Obtained as an off-white solid (457 mg). -

MS (EI) 371 (M*) and 373 [(M+2)"]; mp 242-244 °C (dec.).
Exanigi le 8
25  3-(8-Methyl-4-oxo-7-phenyl-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl) -benzonitrile

Prepared from (5-amino-2-methyl-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
L7) (298 mg, 1.0 mmol) and 3-(2,2-dimethyl-6-0x0-6H-{1,3]dioxin-4-yl)-benzonitrile -
(Example N4) (460 mg, 1.5 mmol) according to the general procedure O. The obtained




treatment with TFA in CH2Cl12 according to the general procedure P. (Obtained
as a | i ghNP0B¥In solid (216 ng) M (EI) 446 (M+); nip PEAEPIYYSE (dec.).

20 Exanpl e y .

3-[8- (2-Di no et hytsul fanyl ) - 4- 0xd98= phényl et hynyl - 4, 5- di hydr o- 3H

P R oA B B e P p
et hyl sul anyla};coéldxage@ﬁi Hgﬂro&iaﬁf% Jotranbdas dlighe ellowesolid {206 igkest er
(exanmpl € 04) (166 25 ny, nmol ) by treatment with TFA and anisole in

CH accor en re P. Qbtained as a light yellow
solid (103 &Ii%sk&@ﬁiq g’ré% 2@%&@1‘3 mp 197 C (dec.). - --------n- WO
01/ 29011 PCT/ EPOQ 09553 - 109 Exanpl e 12

[ 4-(3- Q/ano-g_?g_ga,mjlg)QZ oxo- 8- phenyl et hynyl - 2, 3-di hydro-1 H benzo[ b] [

154] di azegl n-7- ylsulfanyl] -acetic acid net Eyl Fster Prepared from
tert t 4 -.(,3- - =135 .
br opi onyl o A= Jéﬁéq%adé% e by i F Ry heb U i P e o1

(Exanpl e 05)°Q Ldiaz%@uﬂlﬂyl]Qiehzdiﬂtrﬂd‘ eatment with TFA and anisole in
CH2C12 accordi ng to t general procedure P. Obhtained as a |light yellow

L Bl i 00 bl

[ 1, 4] di azepi l’&gl?o[w]&w-ﬁ«?])y!—bhcrﬁ&ﬁi §ll] Aattaki¢ an:idi t&)f -butyl ester (Example

|1, 4] Bocpi O JSTRAN rpnﬁe@isyt%eeée%&%ﬁ@% & pecein LGl o

0.57 1oy FpskelinfeP. GHRINEDagdwhrotn 6alid (TRl Ing)n THE (5 m), MeOH (1 nL) and
H20 (1 15 nL) was stirred at 23 C for 24 h. Obtained as alight yellow

solid (257 m%s (IIXE) §635[F(’&4+‘i§)21;[u§1')\’5@.2+13;°dfﬁec2.92 C (dec.). Exanple 14

Example 10

3-(8-Morpholin-4-yl-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b] [1,4] diazepin-2-
yi)-benzonitrile

15 Prépared from {2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-5-morpholin-4-yl-4-
phenylethynyl-phenyl}-carbamic acid tert.-butyl ester O10 (370 mg, 0.66 mmol) by
* treatment with TFA in CH,Cl, according to the general procedure P. Obtained as a light
brown solid (216 mg).

MS (EI) 446 (M*); mp 239-243 °C (dec.).

20 Examplell

3-{8-(2-Dimethylamino-ethylsulfanyl)-4-oxo-7-phenylethynyl-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl]-benzonitrile

Prepared from [2-[3-(3-cyano-phenyl)-3-oxo-propionylamino}-5-(2-dimethylamino-
ethylsulfanyl)-4-phenylethynyl-phenyl}-carbamic acid tert.-butyl ester (example O4) (166

25 mg, 0.28 mmol) by treatment with TFA and anisole in CH2CI2 according to the general
procedure P. Obtained as a light yellow solid (103 mg).

MS (ISP) 465 [(M+H)*]; mp 197 °C (dec.).



[4-(3-Cy, henyl ) - 2- oxo- 8- phenyl et hynyl - 2, 3-di hydro- | H benzo [1,41
di azepi n\%&ﬂl ?‘]llacetlc acid nethyl ester 20 Prepared f r oRFT/ER00/0 5J
{5-tert.-butoxycarbonyl am no- 4-[ 3- (3- cyano- phenyl) - 3- oxo-

pr opi onyl am no] - 2- phenyl et hynyl - phenyl ¥ A98atic acid net hyl ester (Exanple
06) (846 %; é gz"s mml ) by treatment with TFA in CH2A 2 accordi ng to the
general pr . Obtained as a light yellow solid (557 ng). MS (El)
433 (M+); np 236 C (dec.).. 25 Exanple 15

[4-(3- q/ar{e-(aheygdo>plaeml§ee-6xqsqu¢hﬁem 12,2 dBhydir S 81-Derdz0f B¢ N2 i dakpin-7-

1, 4] di azepi é acet Wﬁ@V d WO 01/29011 PCT/EP00/ 09553 110 A sol ution
of Lio+H27(’§“3 mﬁl“’f"f@ Feﬁ H20(2 m.) and MeOH (2 i) was added to
[ 4- (3- cyan- phenyl oxo- 8- phenyl et hynyl - 2, 3-di ho- | H benzo[ b] [ 1, 4] di azepi n-7-
yl]-acet i Prapirdd feindn{A- teeﬁ-ﬂ:atox&&tbﬁﬁ)}l&n%ﬂ-(lms-cmo-ﬂheh?l)mtaka- in THE (10

M ht v el 1o, T g R hepyiiifs T agrtig acd meikit Sir Bammple ) - -
I[E>£ aZ}) |OI .eaim?fé&? ﬁggﬂ]m fingoly by trgaltgﬁﬁt)wﬁhm ﬁ“f"%‘i&"ﬁ%‘?‘t‘? %t?nﬂidhié)ﬂo the .
5-tert. B%S%ngnbh%%% l‘ggt 8W<§°E& -oxo 10 -

pr opi onyI am noj - 2-i odo- benzoi ¢ aci d net hyl ester (Exarrpl e 017) (430 ng,

0. 763mmol )MSIﬁ;SPDAé&((rMHH)meEFﬁCI(decQHZClZ according to the general
procedure P. Obtained as a salnon colored solid (199 ng). M5 (El) 445

(Mr) 4L ff83C (dec.). Exanple 17 15
2-[4-(3- (ya'n%l?ppﬁ'renyl) 2- oxo- 8- phenyl et hynyl - 2, 3- di hydro | H benzo[ b]

[ 1, 4] di azepi n-7- yl]-acetam de
[4-(3-& ar{é'(ﬁt@)@bwlﬁnmb)d-&q@&@ﬂwhﬁﬂhymwzEdﬂwdrﬁymbrnhbtﬁiélﬂ]diab&pxb-%

1, 4] di aze ij c.acid (Exanmple 15) (48 ng, 0.114 mmol) was
treat ed w @%‘0@%6&(’%%&1 , NHAHCO3 (13 ng) and pyridine (6 L) in DVF (0. 6

m) at 23 C for 24 h ch Tetrahedron
A solution of [4- 3-cyano-phenyl)- -2-oxo-8-phenylethynyl-2,3-dihydro-1H-.

benzo[b][1,4]diazepin-7-ylsulfanyl]-acetic acid methyl ester (Example 12) (265 mg, 0.57
mmol) and LIOH'H,O (26 mg, 0.63 mmol) in THF (5 mL), MeOH (1 mL) and H,0 (1
15 mL) was stirred at 23 °C for 24 h. Obtained as a light yellow solid (257 mg).

MS (ISP) 452 [(M+H)*}; mp 202 °C (dec.).
Example 14

[4-(3- Cyano-phenyl)-Z-oxo-8~phenylethynyl-2 3- dthydro-lH—benzo[b] (1 4]d1azep1n-7-
yl])-acetic acid methy] ester

20 Prepared from {5-te'rt.¥butoxycarbonylamino-4-[3-(3-cyano-phenyl)-'3—oxo-
propionylamino} -2-phertylethynyl-phenyl}-acetic acid metttyl ester (Example O6) (846
mg, 1.53 mmol) by treatment with TFA in CH,Cl, according to the general procedure P.
Obtained as a light yellow solid (557 mg). '

MS (EI) 433 (M"); mp 236 °C (dec.).
25 Example15

[4-(3- Cyano-phenyl)-z-oxo-8-phenylethynyl- ,3-d1hydro—1H-benzo[b][1,4]d1azepm-7- :
yl]-acetic acid




20 Letters 1995, 36, 7115). Obtained as a light yellowsolid (14 ng). M
(1 SN) 417“[‘{%499 Y. nmp 250 C (dec.). Exanple 18 3- | PCT/EP00/09553

8- (2- Met hoxy- et hoxy) 4- oxo- 7- phenyl et hyn¥l -4, 5 di hydro-3Hbenzo [b ] [1,4)
di azepi n- 2-yl]-benzonitrile 25 Preparedl}

pheny! et hyrpFeRRERGY HOFLHeA ReEimgr. & dral g Ll T ehd VDH (A Lo tdded

0.251 ol [b§(3tdyﬁad-ﬁﬂéﬁyl)vﬁ‘bfo 'ﬁﬁa‘hehﬂe ﬁ%@ﬁg@fﬂﬂ%&%@{ﬁéﬁgﬁéﬁﬁ -7-

d b 17 d
DT Eroor 00Bkgcet agg eyt etes (Ekampfed) (508 me i THE Giralygad the
4- ( 3- Cyano- ekttt tixure @s &xr?émmbe@wlh bb%axﬂécm’s% f&[@ f ro&'@&z mg).

[ 1, 4] di azepi ne-7- carboxylic acid nmethyl ester 5 Pr

grz);e)lrz)ny a%&fﬁéagam%ﬁﬁy&% 3&4(:5%3”20?26%{ )hyl3 g)s(?;ar (Exanpl e 09) (511

ng, 0.95 mmol) by treatnent with TFA in CH2ClI 2 according to the-general
procedure PExaghifleiged as an off-white solid (321 ng). MS (ElI) 419 (M+); np
>250 C. 10 Exarrple

?1( 2] (I;/F;?gp‘%/ ﬁzfl g?x OC) phe ﬁ%}ﬂ%p— -pgo g,aéggydgg?'ﬁi S l?]?l,fi}o iazepine-7-carboxylic

{2-[ 3- ( 3- cyatd plethpldster 3- 0x0- pr opi onyl am no] - 5- met hoxy- 4-
phenyl et hynyl - phenyl } - car bam c acid tert.-butyl ester (Exanple 08) (359 ny,
W th TFA in Cl-lzglédaccor ingi to the general
3¢

0.7 ol 5 b
procgjrBrZa F15L Eﬁ%‘i\ffr gt h‘%?%%ﬂﬂ%% cYano- MRXOEI ) 391 (MH)

[712) (>§5(I\J/énts:h HEI afindol - Brodbﬁreﬁ?olﬁ gcxdineg%y% gster)(EZalgplgON) (:;ésr? mg, 0763mmo41) 5. 20
Xy XY) - 4- gxo- 7- phenyl
di hydr o- AL 'By“g'fhefipﬁfy éﬁa‘;‘e%ﬂtdzngﬂq the genesa) praqediie P. Obtainéd as a

salmon colored solid (199 mg).
MS (EI) 445 (M™); mp 247-248 °C (dec.).

Example 17

15 2-[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-1H-benzo[b][1,4] diazepin-7-
yl]-acetamide

[4-(3-Cyano-phenyl)-2-0x0-8-phenylethynyl-2,3-dihydro-1H-benzo[b] [1,4] diazepin-7-
yl]-acetic acid (Example 15) (48 mg, 0.114 mmol) was treated with Boc,O (37 mg),
NHHCO; (13 mg) and pyridine (6 L) in DMF (0.6 mL) at 23 °C for 24 h [¢f. Tetrahedron

20 Letters 1995, 36, 7115]. Obtained as a light yellow solid (14 mg).

MS (ISN) 417 [(M-H)']; mp 250 °C (dec.).

Example 18

3-[8-(2-Methoxy-ethoxy)-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b} [ 1,4] diazepin-
2-yl}-benzonitrile

25  Prepared from [2-[3-(3-cyano-phenyl)-3-oxo-propionylamino}-5-(2-methoxy-ethoxy)-4-
phenylethynyl-phenyl]-carbamic acid tert.-butyl ester (Example O7) (135 mg, 0.251
mmol) by treatment with TFA in CH,Cl; according to the general procedure P. Obtained
as a light green solid (82 mg).



Prepared from [ 2-[ 3-(3-cyan-phenyl) - 3- oxo- propi onyl am no
-5-(2-( zwpgu(zgoquret hoxy- ]PCT/EP00/09553

et hoxy) - et hoxy] - et hoxy} - et hoxy) - 4- phenyl et hynyl - phenyl ] - car bam ¢ aci d
tert.-butyl ester (Exanple 0 11) (300-&Hl-0.437 mmol) by treatnent with
TFA in CH2CL2 according to the eneral procedure P. Ohtained as a |ight
yel | ow soM$I(E1»435 W)); mpsIMelZ62C, 435 (M+):; np 140-141 C (dec.). Exanple
22 [ 4- (3- Cyano- phenyl) - 2- oxo- 8- phenyl et hynyl - 2, 3-di hydro-| H benzo[ b] |

1, 4] di azepkimple 19! OXy] -acetic acid WO 01/29011 PCT/ EPOO/ 09553 -112

Pr epar ed from{S-tert but oxycar bonyl am no- 4- [ 3- ( 3- cyano- phenyl ) - 3- oxo-

propionyla hen Iethynyl phenoxy)-aceti,c a ester
(Exanpl e & v«n@g@l 2rox0r8iahsR q@vn 2 Sero R hene T Aldiger 3 7o

ani sol e agg% [&d@m@_ lesggner al procedure P. Qbtained as a yellow solid.
(265 ng) . (I'SN) 434 ((MH)' ] np 257 C (dec.). Exarrple 23

(14 (%229@3? i ot PO bR ne AT S AT RS ORY - 2
[3- (3-cyapy ?oﬂhﬁﬂﬂrﬂn -ppne@l&wxﬁnﬁkmmdm thyl dster (Exam %1509) (511 095
phenyl et hynyl enyl } am c.acid tert.-butyl ester

266
mg, 0.51 meebpby afmér&t Avin THrEla according 9 Q‘eaﬁﬁﬂef&’rﬁ’@ﬁ? ’agc&%ﬁi‘ﬂﬁ(} to

he generagaﬁbmqggﬁhﬁ‘éx F) ned as a yellow solid (145 nmg). WMs (El). 400
np 262 C (dec e 24 15

2, 3-Di hydr oxy- pr opoxy) - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 34 benzo[ b]
mzéﬁﬂﬁﬁg‘*}?{l"tbb%ﬁ % ée Prepared from ' ’
(3- cyan- phenyl ) - 3- oxo- pr opi onyl am no] - 5- ( 2, 2- di net hyl -

ld)Xﬂx_ljx_h;__oHd met hoxy) - 4- phenyl et hynyl - phenyl | - carbam ¢ aci d

.-butyl ester (Exanple 016) (265 ng, 0.435 mml) by treatnment with TFA

;é(y e L e e ERERL - R e

dec. ) . benzonitrile

- (
1d
3-

3] d

- f—rl—||—||—|w
DCDF—‘NI—"S
ﬁwl—bm"'

Prepared from {2-[3-(3-cyano—phenyl)-3-ox6—propionylamino]-5-methoxy-4-
phenylethynyl-phenyl}-carbamic acid tert.-butyl ester (Example O8) (359 mg, 0.7 mmol)

15 by treatment with TFA in CH;Cl; according to the general procedure P. Obtained asa
yellow-brown solid (87 mg).

MS (EI) 391 (M"); mp >250 °C.

Example 21

3-[8-(2-{2-[2-(2-Methoxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-4-oxo-7-phenylethynyl-4,5-
20 dihydro-3H-benzo[b][1,4]diazepin-2-yl]-benzonitrile

Prepared from [2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-5-(2-{2-[2-(2-methoxy-

ethoxy)-ethoxy]-ethoxy}-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester
(Example O11) (300 mg, 0.437 mmol) by treatment with TFA in CH,Cl; according to the
general procedure P. Obtained as a light yellow solid (211 mg). '

25 MS (EI) 435 (M"); mp 140-141 °C (dec.).
Example 22

[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-1H-benzo[b] [1,4]diazepin-7-
yloxy]-acetic acid




Exanpl e 25

4- (3- 1 odo¥EHEANY - 7- ( 2- net hoxy- et hoxy) - 8- phenyl et hyny! - 1, BFCTRNE?S3 b enzo
[b] [ 1,4] diazepin-2-one 25 Prepared frﬁ?

[ 2-[3-(3-1o0do-phenyl ) - 3- oxo- propi onyI am hd]™- 5- (2 met hoxy- et hoxy) - 4-
phe

| et hynyl - phepyl b I 015) (1.24
g, EYSSt %ﬁﬁﬁi%ﬁegﬁ%éh @mc% erttﬁ%i(é R eﬁ?’&'ﬁ(grggégordl Z\g(to t he
gener al pr gurepionplamind}e2-pheyibtlem hpk&iohcpm&nt adld ¢éxfl-butgd ester (Example O12) - - - -
YO 011 290 (b8 gL PP miial) by treatmient tith TEAin TECH, Yodt'antiBle 52%rding #56ie

Exanpl e 26

2- [ 4- ( 3- Cy generahproyédure PoQibtaitred earydllowispliyt (265,mg)li hydr o- | H benzo[ b]
[ 1, 4] di azepi n-7- yloxy]-acetam de 5 EDC (42 ng, 0.22 mmol) was added to

o TR o e o
ng, 0.33 nmml) and NWM (56 ng, 0.55 nmml) in DMF (1.1 nL) at 0 C and the

reacti on miBxample28s stirred at 23 Cfor 2 h. Cbtained as a yellow solid (5
ng). MS (ISN) 417 [(MH-]; nmp 250 C (dec.). 1o ExamlIp a 27

¥ benzol bj (Tt merBR St phr PR R o SRS Adlidepln 254)- 1 ©
[[[2-[3-(3-Yentatdwile - 1- y| - phenyl ) - 3- oxo- pr opi onyl am no] - 5- (2- met ho) cy-
et hoxy) - 4- phenyl et hynyl - phenyl ] -carbam c acid tert.-butyl ester (Exanple

016) (200 e I 250330 ANBLIIN, 15 P2LIRRL M TER LR GG R, 0gl aniSol ¢

according to € genera roce as a d” (28 ng).

g/s (E:) 147 @Hchﬂl)thynxi-ﬂﬁﬂyll—%&bﬁhn@cadmttebﬁ@}j@ﬁ](lixmpl@ &16))((268{:@20(3)10- [ 1,3]
4 4
d: g)z(gpﬁz 2 ﬁé#ﬁtbg'q?%éﬁzqt&?ﬁl%gxp@ﬁgq ?r}dzaiﬁléorfé/ g:cgrcéng toztgeg elza?p;ocellur[ejf’. )

[RS] - [ 2- [ 3-QBaingd apa pdilomysolid Gr4Sxmg)pr opi ori yl am no] - 5- (2- oxo-

MS (EI) 400 (M™); mp 262 °C (dec.). -

Example 24

15 3-[8-(2,3-Dihydroxy-propoxy)-4-oxo-7-phenylethynyl-4,5-dihydro-3H-
benzo[b]{1,4]diazepin-2-yl]-benzonitrile

Prepared from [2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-5-(2,2-dimethyl-

[1,3]dioxolan-4-ylmethoxy)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester

(Example O16) (265 mg, 0.435 mmuol) by treatment with TFA in CH,Cl; and anisole
20 according to the general procedure P. Obtained as a yellow solid (62 mg).

MS (ISP) 452 [(M+H)"] and 474 [(M+Na)*]; mp 230-234 °C (dec.).

Example 25

4-(3-Iodo-phenyl)-7-(2-methoxy-ethoxy)-8-phenylethynyl-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one

25 Prepared from [2-[3-(3-iodo-phenyl}-3-oxo-propionylamino]-5-(2-methoxy-ethoxy)-4-
phenylethynyl-phenyl]-carbamic acid tert.-butyl ester (Example O15) (1.24 g, 1.89 mmol)
by treatment with TFA in CH,Cl; and anisole according to the general procedure P.
Obtained as a yellow solid (517 mg).



[ 1, 3] di oxol an- 4-yl met hoxy) - 4- phenyl et hynyl - phenyl ] - car bag i ert:
butyl esW@Q01220tkampl e 019) (400 ny, 0.67 nmol) by treat n%n%:\fm&?cof‘ﬂs FA in
CH2C12 according to the. general procedure P. Cbtained as a yellow solid
(287 ng). 25 M5 (ElI) 477 (M); np 222 Cdec.). Exanple 29

3-(8-Etho - A- R hynyl - 4, 5- di hydr o- 3H benzo[ b]
[1, 4] di az%gg%ﬁéw bgﬁ’z]c?% ?Rﬁfcg)t WD 01/29011 PCT/ EPOQ 09553 - 114 Pr epar ed
from {2-[ 3-(3-cyano- phenyt) - 3- oxo- pr opi ony] am no] - 5- et hoxynet hyl -

phenyl et hEgathplel26nyl ) - carbam c acid tert.-butyl. ester (Exanple 020) (140
ng, 0.26 mmol) by treatnent W|th TFA in CH2Cl 2 according to the general

e e

4- ( 3- cyangloxippagetamideoxo- 8- phenyl et hynyl - 2, 3-di hydro-|1 H benzo[b] [ 1, 4]
di azepin-7-yl nethyl ester Prepared from 2, 2 di met hyl -propionic acid 5-tert:

T R TG i HEAER -G b E S AR -

treat ment d:hyidk‘o-THAbenzomzmmlaepmfﬂylogy]t-uenh&CIQ EBxample p2)(58 mg: 8.1p.
bt ai ned a5man) RENE: 48!t Y 33%hindn aha NiM (¥ngd.35 fmif DMETR.174E) e

Exanpl e 3m
3- (8- Hydr o@mﬂmeammummyﬂmemw| °Co52 ti Opthined3isiatyehiowsalid (5 mg).
[ 1, 4] di azepi n-2- yl)-benzonitrile Prepared from 2, 2-di net hyl - propi oni ¢ aci d

4- (3-cyanQy L) 5 - | - 2, 3-di hydro-1H benzo[ b) . .
[1,(4] dYazé‘ﬁ’ﬁgW‘%ﬁ@ﬁﬁfﬁgﬁéﬁa%Eﬁgﬁ%% 30)’ (30 Ny, 0. 063 mzm|[))and :
Li OH. H20 (8 my, 0.289 mmol) in THE (2 nl), MeOH (0.4 ni) and H20 (0.4 20

nm.) at 1®3 BRainple2y days. btained as a yellow solid (17 ng). M5 (E) 391
(M); nmp >255 C. ExaM e 32

4-(3-Imidazol-1-yl-phenyl)-7-(2-methoxy-ethoxy)- 8-phenylethynyl-l 3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from [[[2-[3-(3-Imidazol-1-yl-'pheriyl)-3-oxo-propionylamino]-5-(2-methoxy~, :
ethoxy)-4—phenylethynyl-phenyl]-carbamic acid tert.-butyl ester (Example O18) (200 mg,
15  0.336 mmol) by treatment with TFA in CH,Cl; and anisole according to the general
| procedure P. Obtained asa yellow solid (28 mg).

MS (EI) 476 (M"); mp 187-189 °C.

Example 28

[RS]-3-[4-Oxo0-8-(2-0x0-[1,3]dioxolan-4-ylmethoxy)-7-phenylethynyl-4,5-dihydro-3H-
20 benzo[b][1,4]diazepin-2-yl}-benzonitrile

Prepared from [RS]-[2-[3-(3-cyano-phenyl)-3-oxo-propioriylamino]-5-(2-oxo-
[1,3)dioxolan-4-ylmethoxy)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester
(Example 019) (400 mg, 0.67 mmol) by treatment with TFA in CH,Cl; according to the
general procedure P. Obtained as a yellow solid (287 mg).

25 MS (EI) 477 (M*); mp 222 °C (dec.).

Example 29

3-(8-Ethoxymethyl-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b}[1,4]diazepin-2-yl)-
benzonitrile




7- Hydroxyrreth (3-imdazol - 1-yl - phenyl ) - 8- phenyl et hynyl di hydr o-
benzo[ b] W éf‘"&ll azepi n-2-one 25 Prepared from CT/EPOO"”SX
(RS)-[2-]3- (3 i m dazol - 1-yl - phenyl ) - 3- oxo- pr opi onyl am no] - 4-

phenyl et hynyl - 5- (t et r ahydr o- pyr an- 2- y| odjfet hyl ) - phenyl ] - carbam c acid

tent.-butyl este e 022). by, treatnent th TFA in CH2Cl 2 according
to the geni’f%aar#fs‘ag{?ﬁ%mrmﬂaﬁ Bep-a%o-gropunyiAmiag)- ﬁw%m&vf

01/29011 PEhékyt &ﬁfrﬂ% 3&5 Ma RY: T g Epgagpd;e 33
4(3Imdazo|- - phenyl ), a%mg{dﬁ%y pll;)e(serlI n- - Bygthy l-1,3
- di hydr o- ]treflg'nQﬂt ﬁﬂq GH. cgondingdg rocej)ure Obtaine

[2-[3-(3- '%ﬂ?&]ﬂwébh)d'@ gn]yl) 3- 0X0- pr opi onyI am no] 5- (4- net hoxy-

pi peridin-1-yl) phenyl ethynyl - phenyl ] -carbam c acid tert.-butyl ester
(Exanpl e 023; il é\g%mant with TFA in CH2Cl12 according to the general
procedur® M (i 41% BP229cC) ow solid (159 ng). M5 (1SP) 516 [(MH)+];
np 222 C. 1 o- Exanple 34

3-[8-(4- l\/emﬁﬁkgbperi di n-1-yl) - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydro- 3H benzo
[b] [ 1,4] diazepin-2-yl] -benzonitrile Prepared from

2-[3-(3- 3- I (4- 4 dj n-
2 R bpesa L oo hRen v ot phamas 25 B 020
by treat ”E'bfenzo'{ﬂ[m]dlazﬁ -7 thR)@J,&e,accordl ng to the general procedure P.
bt ai ned as a yell ow so 128 "mg). MS (ISP) 475 [(MtH) +]; np 250-251 C

le 3 .
[Eﬁ??g- i 33{@%@9 from Jisdimnathy-poorionic arid Ayteet hytasrycasbonyiaminerdol3r (3-cyapo-
benzo[ bjo [%)hoxy a&ﬁalﬁ}oimnylemoi@cgi&me&{yhﬂebdﬁ Retef (Exhfriple 021) (156 S g,

(5-cyanonet h

phényl) pr opi onyl 0] -
4- phenyl et Hﬁﬁﬂ‘mﬂ (&W \Freptm %‘%ﬁﬁ%@ﬂ%ﬁiﬁcmm@mﬁ%g@ﬁf é 025) by
t r eat ment @chne&_ﬁ%ﬁghtfr}m&hé%g) ng to the general procedure P.
id (43 ny).

(bt ai ned as a yell ow so
MS (EI) 475 (M™); mp 218 °C.

Example 31

15 3-(8-Hydroxymethyl-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b}{1,4]diazepin-2-
yl)-benzonitrile

Prepared from 2,2-dimethyl-propionic acid 4-(3-cyano-phenyl)-2-oxo-8-phenylethynyl-

2,3-dihydro-1H-benzo[b][1,4]diazepin-7-ylmethyl ester (Example 30) (30 mg, 0.063

mmol) and LIOH.H,O (8 mg, 0.289 mmol) in THF (2 mL), MeOH (0.4 mL) and H,O (0.4
20 mlL) at 23 °C for 3 days. Obtained as a yellow solid (17 mg).

MS (EI) 391 (M"); mp >255°C.
e 32

7-Hydroxymethyl-4-(3-imidazol-1-yl-phenyl)-8-phenylethynyl-1,3-dihydro-
benzo[b][1,4)diazepin-2-one

25 Prepared from (RS)-[2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-4-
phenylethynyl-5-(tetrahydro-pyran-2-yloxymethyl)-phenyl]-carbamic acid tert.-butyl ester
(Example 022) by treatment with TFA in CH;Cl; according to the general procedure P.
Obtained as a yellow solid (77 mg).



IVB(EI)457§Q)& 214 C. 25 Exam|lp a 36

3- (8- CyaWSHE{AMy - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H b@RZGRY/095S3

1, 4] di azepi n-2- yl)-benzonitrile WO 01/29011 PCT/ EPOO 09553 -116 Prepared
from (5- cyanonet hoxy- 2-[ 3- (3- cyan- pheny 55-3- 0Xx0- pr opi onyl am nol - 4-

phenyl et h = | .} car ). add tent. butyl ester (Exanple 026) by
treat nent me%%"@%f according to the general procedure P.
btained as a yellow solid. (71 ng). M (El) 416 (Mt); nmp 212 C. 5

Exanpl e- 3’ Example 33
8- (4- Fl uor o- phenyl et hynyl ) - 7- hydroxyrret hyl - 4- (3-i m dazol - 1-yl - phenyl ) -1, 3-d

(RY) - La- (- Primpsoin ey ot S msapiF et Rt Phemvipthenyiry 2 iy

propi ony| dehzofbl{$:4]distepirh@ebne- pyr an- 2- yl oxynet hyl ) - phenyl j - car bami ¢’ aci d
tert.-butyl 10 ester (Exarrple 027) by treatnment with TFA in CH2Cl12

000 RIS o S 52 ™0
(4- Fl uor ommetmm)mﬂethpnﬂapmym ‘sbantit i e g stk (Bl 023) by
(3-1m daz % 2 m'xent)(vxth TFA B‘nthkyéPz acdordmg by gle%eggglzprkbidu]fg' P 4é)bt%naeczlgg ow ¢

Pr epar ed
(RS) - (4- (4elid (39amghenyl et hynyl ) - 2-[ 3- (3-i m dazol -| -yl - phenyl ) - 3- oxo-
pr opi onyl am no] - 5- { et hyl -

(2-(tetraw g {@é XV) %Il-amno)-phenyl)- carbam c acid.
tent. - but gi}@?ﬁﬁ +r%1@%ég?i by treatment with TFA in CH2Cl 2 accordi ng
to the general procedure P. Cbtained as a yellow solid (73 ng). 20 M5 (El)

493 (MY ; BxampleB4C (dec.) Exanpl e 39
4- (3-1m dazol -1-yl - phenyl) 7- (4- oxo- pi peri di n-1-yl) - 8- phenyl et hynyI 1,3-dih

/5 Ca, Zeﬁﬁgiﬁiﬂ%%ﬁﬁmﬁ FE AT BhadIe MR 6 5-dibrdrodts ) 5 ovo 25
(plrz;)glrrglngl gxgggui]: [4 4)diezepire 2ty labénzphitrile| } - car bani ¢ aci d tert: butyl ester

Prepared from {2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-5-(4-methoxy-piperidin-
1-y1)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester (Example 024) by treatment

15 with TFA in CH,Cl; according to the general procedure P. Obtained as a yellow solid (128
mg).

MS (ISP) 475 [(M+H)?]; mp 250-251 °C.

_ Example 35

[4-(3-Imidazol-1-yl-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-1H-
20 benzo[b}{1,4]diazepin-7-yloxy]-acetonitrile

Prepared from {5-cyanomethoxy-2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-
4-phenylethynyl-phenyl}-carbamic acid tert.-butyl ester (Example O25) by treatment with
- TFA in CH;Cl; according to the general procedure P. Obtained as a yellow solid (43 mg).

MS (EI) 457 (M*); mp 214 °C.

25 Example 36

3-(8-Cyanomethoxy-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-
yl)-benzonitrile




by treatnent with TFA in CH2Cl2 according to the general procedure P.

Obt ai ned WO %4/29¢)8| | ow solid (180 ng). MS (EI) 499 (M+); THEPPOBISEYec. ). WO
01/29011 PCT/ EPOQ 09553 -117- Exanple 40 N-tert.-Butyl-2-

[ 4- (3-ryano- phenyl) - 2- oxo- 8- phenyl et hynyll- , 3-di hydro- IH benzo [b] [ 1,4]
di azepi n- 7-yl ox -acet am de Prepar from . .

[ (50 cyancbRERS FPEs o amphO R RS 3R Pherar ares Propienlashing vy

reat e gl el Cor e (50 yte DA R BB Y o ¢
reat nen chl.ori , 0. .in : a

for 1 h ¢ A i CRECAecordiBit s e pressdie B Dblineton yslows st Bl « her
30 mn. Obtained as a yellowsolid (21 ng). Ms (EI) 490 (M+); np >250 C

10 Exam | p MS4EI) 416 (M*); mp 212 °C. _
2- [ 4- (3- Cyano- phenyl) - 2- oxo- 8- phenyl et hynyl - 2, 3-di hydr o-| H benzo[ b] [ 14]

di azepi n- Y_Eél oagé‘ - N- net hoxy- acet am de Prepared from

[ 4-(3- ryén - 2- 0x0- 8- phenyl et hynyl - 2, 3-di hydro-1 H benzo[ b]

[ 1, 4] di azepi n-7-yl oxy] -acetic acid (Exanple 22) (44 ny, 0.1 mol) by
treatment  &%4-Fluobo-phényieBynyl)-7-BydroRyiatthyl- MINhidabdlH 1-{1Sphenyl) A, 3l dibydid- ), NWM
(0.021 nmi, 8.3 m@).and HOBt (15 ng, 0.11 mol) in DMF (1 nL) at 0 to 23
C for 20 h.PegpihlletdiszeRin-208e o\ solid (36 my). MBS (1SP) 465 [ (MeH) +]; np
>250 C. Exanple 42 20

7- ( 2- Hydr oxBrepired fivin (RS)J4 (1 fltdze phénylethymyb ot [3-( Birpideryld 1egliphenyl)-B-ckodi hydr o

{3 (311 m a e PP ROl RS By chs g R e g emy L carbamic acid ter -bugy
phenyl etiby naster §Exazniile O pbytléatmpiyt with PEA (ipCH)Cle héwoxdihg pohie geerdlprédcedue aci d
tert.-butyl acﬁ;ster éExae@pl e ]9%82 by .treatment with TFA in éHZClZ accordi ng
to the generdfotpinedatg yeiowsalic 6@15'%{531 ned as a |ight yellow solid (48 ng).
MBS (El) 462 (M); np 224-227 C.

MS (EI) 450 (M*); mp 234 °C (dec.).

Example 38

8-(4-Fluoro-phenylethynyl)-7-[(2-hydroxy-ethyl)-methyl-amino]-4-(3-imidazol-1-yl-
15 phenyl)-1,3-dihydro-benzo[b][1,4]diazepin-2-one

Prepared from (RS)-(4-(4-fluoro-phenylethynyl)-2-{3-(3-imidazol-1-yl-phenyl)-3-oxo-
propionylamino]-5-{methyl-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-amino}-phenyl}-
carbamic acid tert.-butyl ester (Example 028) by treatment with TFA in CH,Cl; according
to the general procedure P. Obtained as a yellow solid (73 mg).

20 MS (EI) 493 (M"); mp 217 °C {dec.).

Example 39

4-(3-Imidazol-1-yl-phenyl)-7-(4-oxo-piperidin-1-yl)-8-phenylethynyl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from {5-(4,4-diethoxy-piperidin-1-yl)-2-{3-(3-imidazol-1-yl-phenyl)-3-oxo-

25 propionylamino}-4-phenylethynyl-phenyl}-carbamic acid tert.-butyl ester (Example O29)
by treatment with TFA in CH;Cl; according to the general procedure P. Obtained as a
yellow solid (180 mg).

MS (EI) 499 (M™); mp 231 °C (dec.).



I i~ WD 01/29011 PCT/ EPOO/ 09553 -118- Exanple 43 8-(4-Fl uoro- Ehen yl)

(4 hydr oX¥Q $¥398H; di n- 1- yl| ) - 4- (3-i mi dazol - | -yl -phenyl ) - PCIEPO0/OISS3

di hydr o- benzo[ b] [ 1, 4] di azepi n- 2- one Pre ared from
(RS)-{4'-fluoro-5-[3-(3-imdazol -1-yl- %yl) 3- 0ox0- propi onyl am no]-2- 5

[ 4- (tetrahydros an- 2-yl oxy) - pi peri di n 1-yl]-bi phenyl -4-yl}-carbam c add
tert: butM (Exanple 031) by treatnent with TPA in CH2ClI 2 accordi ng
to the general procedure P. (btained as a light yellow solid (109 ng). MS.

(1SP) 496 N-térk+Buthl-2-#-(22faridiPhenyl)-Fsons-shedslettynyl-2,3-dihydro-1H-

15 ai by RRE AR AT B b ot od from e h

{5-(2-tert.-butoxy-ethoxy)-4-(4-fluoro-phenylethynyl)-2-[3-(3-imdazol-I-
yl - phenyl )Pr@ai@frpﬁdﬂi-(dnqhﬂnsﬂpheixylmmml-&-phmylmhnyrql-aﬁi-dihyﬁfot-leut yl ester

br ocodus e Bl ARERT eiflcaleoes e ol ge) (57 U famiby Brefiones ™

(MH); np Zﬁﬁr oalyl Chloridx é@d).ile 045mmol) in DMF (0.6 mL) at 0 °C for 1 h then with tert.-

¢ LA S B B Pt 12

(RS)-(4'-frhgor o-5-[3-(3-i m dazol -1-yl - phenyl ) - 3- oxo- prop| onyl am no] - 2-

{4-] 2- (tetrahydro pyr an- 2-yl oxy) - et hoxy] - pi peri di n-1-yl ] - bi phenyl - 4-yl ) -car

bam c aci e Exanpl e 033) by treatnment with TPA in CH2Cl 2

accordi ngc}\d‘g @h«? @ﬁe%gf g%ﬁ)é‘édure P. Obtained as a light yellow solid (97

ng). M5 (I SP) 540 [ (MtH) +] ; np 225-227 C. 25 Exanple 46

8- (4- FhviorExamipkedl ) - 7- hydr oxynet hyl - 4- (3-i m dazol - | -yl - phenyl ) - 1, 3-di hydr o-

benzo[b] [ 1,4] diazepin-2-one WO 01/29011 PCT/ EPOO/ 09553
2-{4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-1H-benzo[b][1,4] diazepin-7-
yloxy]-N-methoxy-acetamide

Prepared from [4-(3-cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-1H-
benzo[b]{1,4]diazepin-7-yloxy]-acetic acid (Example 22) (44 mg, 0.1 mmo}) by treatment

15 with EDC (38 mg, 0.2 mmol), MeONH2.HCI (9 mg, 0.11 mmol), NMM (0.021 mL,03 .
.mmol) and HOBt (15 mg, 0.11 mmol) in DMF (1 mL) at 0 to 23 °C for 20 h. Obtained as a
yellow solid (36 mg).

MS (ISP) 465 [(M+H)*]; mp >250 °C.

Example 42

20 7-(2-Hydroxy-ethoxy)-4-(3-imidazol-1-yl-phenyl)-8-phenylethynyl-1,3-dihydro- .
benzo[b][1,4]diazepin-2-one '

Prepared from (RS)-{2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino}-4-

phenylethynyl-5-{2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-carbamic acid tert.-butyl -

ester (Example 029) by treatment with TFA in CH,Cl; according to the general procedure
25 P. Obtained as a light yellow solid (48 mg).

MS (EI) 462 (M*); mp 224-227 °C.



-119 Prepared from
(RS)-[4' - MOBVBEL [ 3- (3-i i dazol - 1- yI - phenyl ) - 3- oxo- pr opi BAT/ERMIIE- 2-
(tetrahydro-pyran-2-yl oxynet hyl ) - bi phenyl -4-yl]-carbam c acid tert.-butyl
ester (Exanple 034) by trieatment with TEE 1 CcH2Cl12 accordi ng to the
general pro edurle . Obtained as a light yellow solid (162 ng). 5 M5 (El)
426 [(M{"173 -195 C. Exanple 47
[ 8- (4- Fl uor o- phenyl ) -4-(3-i m dazol - 1-yl - phenyl ) - 2- oxo- 2, 3-di hydro- | H
benzo[ b] [ 8 (4Rlicaaphenmyl)}7y(wdtoxgeappeaidifn1iyip4RBamidazol-{-ybphenyl)-1,3-
{2- cyanorretraﬁx A?fclé@ llrlo 5.— 3- (;3-1.m dazol =1-yl - phenyl ) - 3- oxo- 10
pr opi onyl a ¥I-°E) eﬁ’ﬁ i -’4;1-9? AT Psnic acid tert. - butyl ester (Exanple
035) by treatnenf with TFA in CH2C 2 according to the general procedure P.
Obt ai ned asPrepyret fiom (ROt ldrb-548-(3-ivkidad])1 - phiel)-3-0%0-fropionylandiislnp! e 48
15 . g . .
7-Di met hyl ak-HEREAER-PEap2-YlewarRipsidingryll-hipheoyl4-ghsybamicacdehibptl 1 3. qj
?gd & 0- Pﬁnlzes[tér](Ei:axﬂ;:]léPsﬂ)ahmf edimenDwWith EF%@@CQ%CT;raledii;rdinF to f]he getllt;ral rocedure

- di met hy one ~4' -fluoro-5-]3-(3-1mdazol -1-yl-phenyl) - 3-o0xo-
pr opi onyl an?'rr?eﬁ-W%ﬁ%ﬁ%ﬁtl{%ﬂwsﬁ@iﬂ)ﬁ?‘b'aci d tert.-butyl ester (Exanple
036) by treatnent with TFA in CH2Cl2 according to the general procedure P.

Obt ai ned asMs (I8R)va6 [(AM+HY')i sip@38Q240e3. M5 (1SP) 454 (MrH) +; np 115-140 C
(dec.). Exanple 49 7-(2,2-Di nethyl-tetrahydro-]| 1, 3] di oxol o

[ 4, 5-c] pyrrgl -Spghg-S-M-fl uor o- phenyl)-4-(3
I m dazol - 1-y= | )-1, 3-di hydro-benzo[b] [1, 4] diazepin-2-one 25 Prepared
from

{2- (2, 2-Wi n@{4¥luorephedpethyny)17-§2-tiydeory-efhbxp);-£4 DymidatolSt-yl-phehyl){1,3+0r 0- 5-
[3-(3-imda VAR Vh ¥- 3- 0xQ- propi onyl am no] - bi phenyl - 4-yl } -car bam c
acid Cert. -&igtc}r%l}/eggﬁgﬁq(}&%?ﬁ?f%gﬁg’ﬂ by treatment with TFA in CH2C12
according to the general procedure P. Obtained as a yellow solid (358 ng).
ci f WO 01/ 2BepdreConEBo@ea5b6toxy-ethoxy)-4-(4-fluoro-phenylethynyl)-2-[3-(3-imidazol-1-

yi-phenyl)-3-oxo-propionylamino]-phenyl}-carbamic acid tert.-butyl ester (Example 032)
by treatment with TFA in CH,Cl; according to the general procedure P. Obtained as a light
15 yellow solid (83 mg).

MS (EI) 480 (M*); mp 220-222 °C.

Example 45

8-(4-Fluoro-phenyl)-7-{4-(2-hydroxy-ethoxy)-piperidin-1-yl]-4-(3-imidazol-1-yl-
phenyl)-1,3-dihydro-benzo{b][1,4]diazepin-2-one

20  Prepared from (RS)-(4'-fluoro-5-{3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino}-2-
{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-piperidin-1-yl}-biphenyl-4-yl)-carbamic acid
tert.-butyl ester (Example O33) by treatment with TFA in CH,Cl; according to the general
procedure P. Obtained as a light yellow solid (97 mg).

MS (ISP) 540 {(M+H)"]; mp 225-227 °C,

25 Example 46

8-(4-Fluoro-phenyl)-7-hydroxymethyl-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one



-120- MB &Egz 537 (M+); np 240 C (dec.). Exanple 50

7- (ci s- VROEMIY oxy- pyrrolidin-1-yl)-8-(4-fluoro-phenyl YCE’EF@/Wﬁ??‘dazoI 1l-y
| - phenyl)- 1, 3-di hydro benzo[ b][ 1, 4] di 71§p| n-2-one 5 Prepared from

7- (2, 2-di met hyl -tetrahydro-[1, 3] di oxolg‘[ 5-c] pyrrol -5-yl)-8-(4-fl uoro-

G aropt n. Bramed R RO St o miogat  BraIE S oxilampuibp gl (15

m) in TI—Eet(rﬂ(yduLpyan—zz-ﬂoﬁ/mahyn&npﬂmnym{wll-mhhm agidytettl-butybestérd Exatifle ny)

B - Pl oD SEpERSAE et il TF R Ctcl APt 15 e sempral pegggdres: gt
?enzo[b] zihght%lldﬁrmlﬁiz(lﬁzﬂxg().ne Prepar ed from

-quoro 5-[3-(3-imdazol -1-yl -phenyl) - 3- oxo- propi onyl am no] - 2- |
met hox r oaCid tert.-butyl ester (Exanple 038) hy
treat rr)ént r@@ybfg(%ﬁ E‘% I%Egl‘aﬁzéaccordl ng to the general procedure P.
htained-as a yellow solid (182 ng). M (ElI) 426 (M+); np 221 C (dec.).

Exanpl e SBxample 47 |
8- (4-Fl uor o- phenyl) 4- (3-im dazol -1-yl - phenyl ) - 7- (4- oxo- pi peri di n- - -yl)-1,3

- di hyd 2 P

(2 (10 4° fEEEHROR phdmBLE K ARERROELIE bt S BREDHAHAIRAR, | 4012y -
phenyl) 3bmo{hj(bﬂdmz9ptm+ﬂ-ylo$y]t-n¢twﬁynle4 yl'}-carbanic acid tert.-butyl

ester (Exanple 039) by treatnment with TPA in CH2Cl 2 according to the

ggze{ ?:\m &?9&5%%?&2 g&h%@&%xxg% ﬂ%gcgsat?-ctg-lﬂﬁ&’é%l 3 pedtPS-dHBL - M5 (1 SP)
8- (4-Rp uopmmgr;ml)whb(phemrh%ﬂtﬂaan aqidh temty4buty? ester (ExampleO3s)ibydr o-

from (4 - Friges SRR CHEEAIEAR Sl srsi i St ch L6188

solid (11 mg).

MS (EI) 451 (M™); mp 164 °C.

Example 48

15 7-Dimethylaminoinethyl-8-(4-ﬂuoro_-phenyl)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one :

Prepared from {2-dimethylaminomethyl-4'-fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-

propionylamino}-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 036) by

treatment with TFA in CH,Cl, according to the general procedure P. Obtained as a brown
20 solid (180 mg). ' '

MS (ISP) 454 (M+H)"; mp 115-140 °C (dec.).

Example 49

7-(2,2-Dimethyl-tetrahydro-{1,3]dioxolo[4,5-c]pyrrol-5-yl)-8-(4-fluoro-phenyl)-4-(3-
imidazol-1-yl-phenyl)-1,3-dihydro-benzo{b][1,4]diazepin-2-one '

25 Prepared from {2-(2,2-dimethyl-tetrahydro-[1,3]dioxolo[4,5-c]pyrrol-5-yl)-4'-fluoro-5-
{3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino)-biphenyl-4-yl}-carbamic acid tert.-
butyl ester (Example O37) by treatment with TFA in CH,Cl, according to the general -
procedure P. Obtained as a yellow solid (358 mg).



met hyl - hen¥9 -yl'}-carbami c acid tert.-butyl ester (Exanple 040) by

treat rrent OIEA in CH2CL2 according to the general pRGEERIYVESE

Cbtar ned as a |ight yeIIow solid (216 m% 5 M5 (EI) 410 (M¥); nmp 196 C.
npl e 54 -

[8 (4 Fl uo a# n zé’l) m 1-yl - phenyl) - 2- oxo- 2, 3-di hydro- | H
benzo [ b] ?é %n'g"P@po&?‘i czicetr c acid Prepared from{4-tert:
but oxycar bonyI am no-4'-fluaro-5-[3-(3-imdazol -1-yl -phenyl)-3- 1o

0XO0- propi ogﬂyﬁ%!_rgg] bi phenyl - 2-yl oxy}-acetic acid tent.-butyl ester
(Exanpl e 041 treatment with TFA in CH2Cl 2 according to the general

procedte B SA AN a3, S-S L ARk S0pkn 4B Ll R B0 1

2-[8-(4-Fl ll@"-&lhj?dl@%)o[ﬁi[(l%‘]&ﬁi@ﬁz-gloﬂe yl - phenyl) - 2- oxo- 2, 3-di hydro-| H
benzo[b] [ 1, di azepi n- 7-yl oxy] -N-hydroxy acet am de Prepared from

8-(4-fl - d | -

bengol bl* | Eepaye%%azaz% S dokerol ST Sa)-Pod thgroo. 2

mml) by r 936:17‘1}343-(3%1&&2@1-?1115 blgdrﬁﬂmlyéfﬂ—m%ﬁ)}g@dmgep%’oz%ﬁé ExaxhgﬁT (30
ng, 0.22 I N 20 : I I d EDC

i ) ") et g Dok SRR w2 ot 46

chr omat ogrgp@ytﬂmagg§m@§wdggwg) solid was stirred with TFA in CH2Cl12

accordr ng to the general procedure P. Cbtained as a light vyellowsolid (71

M5 (] mp. 147-157 C (dec.). 25 Exarrple 56
7 ChI oro-8 531(I$I§1ﬁ9%3(h4;§4 155’19424(13Cr m dazol - 1-yl - phenyl-) - 1, 3- di hydr o-
benzo[b] [ 1,4] diazepin-2-one Prepared from

{ 2- chl of0- #xarhpld8t 0- 5- [ 3- (3-i mi dazol -1 -yl - phenyl) - 3- oxo-
propi onyl am no% - bi phenyl -4-yl}-carbam c acid tert.-butyl ester (Exanple

accordi ng. B I BHERH i GrRRAR LoPh I TR B e

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

Prepared from {4'-fluoro-5-[3-(3-imidazo}-1-yl-phenyl)-3-oxo-propionylamino]-2-
methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O38) by treatment with
15 TFA in CH,Cl, according to the general procedure P. Obtained as a yellow solid (182 mg).

MS (EI) 426 (M™); mp 221 °C (dec.).

Example 52

8-(4-Fluoro-phenyl)-4-(3-imidazol-1-yl-phenyl)-7-(4-oxo-piperidin-1-yl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

20 Prepared from {2-(1,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-4'-fluoro-5-[3-(3-imidazol-1-yl-
phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example
0O39) by treatment with TFA in CH,Cl, according to the general procedure P. Obtained as
an orange-brown solid (150 mg).

MS (ISP) 494 [(M+H)"]; mp 204 °C.

25 Example53

8-(4-Fluoro-phenyl)-4-(3-imidazol- 1-yl-phenyl)-7-methyl-1,3-dihydro-
benzo[b]}{1,4] diazepin-2-one



yellow solid (35 ng). M5 (ElI) 430 (M); np 209-211 C. Examln 57

8- (4- FI uQO¥MBHy | ) - 4- (3-i ni dazol - 1-yI - phenyl ) - 7- ( 2- met h&@’%‘i"ﬂ’&?&? 1,3-dih
ydro- .benzo[b] [1, 4] di azepi n- 2 one Pre 5\ ed from :
[4'-f|uoro 5-[3-(3-imdazol-1- phenyl’i = 0XO0- pr opi onyI am no] 2-(2-

met hoxy-e n ar bam.c but anpl e
043) oy EreRaL RO AT g l% (%Lff S Fphearl xRSeI B ctur e P

bet ai lnedSaﬁethylylsibhawl -4 41} -sarbartlic(aRfd tel)-butybestér! (Ex4iiple 040) by maaﬂ:&ﬁn ¥th C.
B (4% FL uorBATRSEGh Fecprling 19 s gensrrlarggeduse B Qbipined o1 2 liehwelpresgfid (16 3. i
ydro- benzgg)p] [1, 4] di azepi n-2-one 15 Prepared from .

{2-(2-tert.-but oxy-ethoxy)-4"-fluoro-5-[3-(3-imdazol -1-yl-phenyl)-3-o0xo-

r opi onyl anj - bL phe - 4- -carbamc acid tart: butyl ester (Exanple .
844I)o byy m%&gb?‘%ﬂﬁ“ﬁkﬁq}n CH2Cl 2 according to theygeneral E)rocgrd)ure P.
btained as a light green solid (95 ng). M5 (El) 456 (M+); np 225 C. 20
Exam |y a Ex@mple 344- Fl uor o- phenyl ) - 4- (3-i m dazol - |-yl - phenyl)
-7-(2-o0xo0-oxazolidin-3-yl)-1,3-di hydro- benzo[b] [1, 4] di azepi n-2-o0ne
"1 or dBSATERuqre-phenyl-Ae(3-imidealt iphend) Juoxas2 Ayt tHno) 2. (2-
0Xx0- oxazolbeflza{b 1] diatepiir@+ydxyf-apdtic-acil bam c acid tent.-butyl ester
(Exanpl e 045) by 25 treatnent W|th TFA in CH2Cl12 according to the gener al

d [.i E 230
00 o, ottt ;B daMbpy By 4-Fiohh- 51(3.itRddof B ki f'8-
8- (4- Fhwo romoq:mpidnylanumzlnbxphenﬂyl-aeﬁoxyl}dam acid tett:-bhtyhgster-(Example@©41) by3- di hyd
ro- benzo [trJatt{\en]t lh 'Pf-‘g Et-ln Cl% accordmg to the general procedure P. Obtained as a beige
solid (570 mg).

MS (ISP) 471 [(M+H)*}; mp 209 °C (dec.).

Example 55

15 2-[8-(4-Fluoro-phenyl)-4-(3-imidazol-1-yl-phenyl)-2-o0x0-2,3-dihydro-1H-
benzo[b][1,4]diazepin-7-yloxy]-N-hydroxy-acetamide

Prepared from [8-(4-fluoro-phenyl)-4-(3-imidazol-1-yl-phenyl)-2-oxo0-2,3-dihydro-1H-
benzo[b][1,4]diazepin-7-yloxy]-acetic acid (Example 54) (94 mg, 0.2 mmol) by reaction
with O-tritylhydroxylamine (61 mg, 0.22 mmol), HOBT (30 mg, 0.22 mmol), N-

20 -methylmorpholine (66 uL, 0.6 mmol) and EDC (77 mg, 0.4 mmol) in DMF (2 mL) from 0 -
| to 23 °C for 18 h. After extraction and chromatography the resulting orange solid was
stirred with TFA in CH,C), according to the general procedure P. Obtained as a light -
yellow solid (71 mg). '

MS (ISP) 486 [(M+H)*}; mp 147-157 °C (dec.).

25 Example 56

7-Chloro-8-(4-fluoro-phenyl)-4-(3-imidazol-1 -yl-phenyl)- 1,3-dihydro-
benzo[b]}[1,4]diazepin-2-one

Prepared from {2-chloro-4'-fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-
propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 042) by




Prepared from

{4' -1l uor SYBIEOIB_ | nj dazol - 1- yl - phenyl ) - 3- oxo- pr opi onyl aRCREFIPLISSS

met hoxy- 2' - net hyl - bi phenyl -4-yl }-carbam ¢ _acid tert.-butyl ester (Exanple
046) by treatnent with TFA-in CH2Cl 2 acddtai ng to the general procedure P.

Ct 20, 2 o By A 18 B0 i L bl i b AT

benzo [b] [yéllodx]sodidé(i&amgm 2-one Prepared from{2-tert:
but oxy-4"-fl uoro-5-[3-(3-imdazol - 1-yl - phenyl ) - 3- oxo-

propi onyl a | - bam c acid test: butyl ester (Exanple )
047) by wmﬁéw P&&kl%ﬁéﬂ 2 according to the general procedure P.
ot ai ned asayellow 15 solid (109 ng). Ms (EI) 412 (M); np 250 C

Exanpl e 62 Example57
8- (2- Fl uor o- phenyl ) - 7- hydr oxy- 4- (3 I m dazol - 1-yl - phenyl ) - 1, 3-di hydro-

T A ST ARSI £ itk s 13 i

pr opi ony| anbemdo{li[ b4)eazkpia-2rbge carbanmic acid tert.-butyl ester (Exanple
048) by treatnent with TFA in CH2Cl12 according to the general procedure P.

ot ai ned aspa, Yell s (£ Hulofo-51373 Thdazbr (yF gxenyil) L %aropngny% mmo]o2- -

Exanpl e 63
8- (4- Fl uor omﬂmxwe)ho&yl_bi@wuyﬂ}mamwﬁ& ueﬁl—buﬂyi sker{ a&?le o4gpBpl - 1-yl - ph

et Epciy ooBEHent iR TR jo Lt eimars fa Eenrg rgegiuce P Cbtained as a yellow

[ 3- (3-i miodasalid-(96 yg)phenyl ) - 3- oxo- pr opi onyI am no] -2-
[ (R -3-(tetrahydro-pyran-2-yl oxy)-pyrrolidin-1-yl] biphenyl-4-yl}-carbamc

acid tert. 49) by treatnment with TPA in CH2C12
accordi ng tWﬁyﬁzm’I’%gﬁwg P. Obtained as a yellow solid (74 npg).
5 M5 (ElI') 481(M+); np 155-158 C.

Examgle58

8-(4-Fluoro-phenyl)-7-(2-hydroxy-ethoxy)-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b]}[1,4]diazepin-2-one

15 Prepared from {2-(2-tert.-butoxy-ethoxy)-4'-fluoro-5-{3-(3-imidazol-1-yl-phenyl)-3-oxo-
propionylamino)-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O44) by
treatment with TFA in CH,Cl; according to the general procedure P. Obtained as a light
green solid (95 mg).

MS (EI) 456 (M"); mp 225 °C.

20 Example 59

8-(4-Fluoro-phenyl)-4-(3-imidazol-1-yl-phenyl)-7-(2-0xo-oxazolidin-3-y1)-1,3-dihydro-~
benzo[b][1,4}diazepin-2-one

Prepared from [4'-fluoro-5-{3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-2-(2-
oxo-oxazolidin-3-yl)-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 045) by

25 treatment with TFA in CH,Cl; according to the general procedure P. Obtained as a yellow
solid (35 mg).

MS (EI) 481 (M™); mp 230 °C.



Exanpl e

8- (2-Fl %9(91/[5?1’éhyl) 4- (3-imdazol -1 -yl - phenyl ) - 7- met hoxyPGT/EPYYSr o-
benzo[b] [ 1,4}diazepin-2-one Prepared from{2'-fluoro-5-

[ 3-(3-imdazol - 1-yl - phenyl ) - 3- oxo- propllﬁﬁyl amno] -2 10

met hoxy-bggheagsg4 yl }-carbam c acid tert.-butyl ester (Exanple 050) by
treat nent —4FA in CH2Cl12 according to the general procedure P.

btained as a yellow solid (68 ng). M (ElI) 426 (M+); np 216 C (dec.).
Exanpl e %(&Plt%rb%ﬂeﬂqﬂ-tphak)é)qy(}lﬂndudlpDyypHenykpﬁin&hﬁkyhy,drdﬁxyﬂrbbenZ0[ b] [

1, 4] di azepin 15 .benzonitrile Prepared from{2-tert.

but oxy- SElF ?éﬂ@@ﬁ‘&fﬂzﬁm f’? 3- 0xo0- pr opi onyl ani no] - 4' - f | uor o- S
bi phenyl -4-yl}-carbam c acid tert.-butyl ester (Exanple 051) by treat rrent
wi th TFA Preparetifoh? {4l dhuoroH5r3- (3einiidezoly@ Adiphenyl)-Gemdupropiiny] Ehilﬁtb]nbd as a

yel | ow_sol i 6 1

3-[7-(3- P8 gﬂ" %Sﬁ%ﬂl%@rﬁﬁwﬁwﬁ %‘%Cnpétﬂ’?%‘oes@% §fg)6b>’

[ 1, 4] di azegitmeit with TRASACHOlS dccerditigapahegenkerab Brocedure P. Obtained as a beige
{2-tert.- ?8 3- (3-cyano- phenyl') - 3- oxo- propi onyl ami no] - 2' - f | uor o-

bi phenyl - %’%9 ? ]c%g amic acid tent: butyl ester (Exanple 052) by treatnent
with TFA in 25 CH2Cl12 according to the general procedure P. Obtained as a
yel | ow soMSE[S0tY"); mpR2§&H) 371 (M+); np >250 C. WD 01/29011 -«

PCT/ EPO0O/ 09553 -125- Exanple 67

3-[7-(2- thorq 8£enyl) 8- nmet hoxy- 4- oxo- 4, 5- di hydro 3H-benzo[ b]

[1, 4] di az - benzonitrile: Prepared from :
{5-[ 3-(3-cyano-phen)l) - 3-oxo- propi onyl am no] - 2' - fl uor o- 2- rrethoxy 5

bi pheny! - 8-4Flucrasphenyl}-7duiddoxyes-(3-iidagol- b yk-phenybhhbqdilydds3) by treat ment

W th TFA to the general procedure P. Obtained as a
light yel Q’“@ﬁ%@% %jb‘qgws (El) 385 (M+): np 245-247 C.

Prepared from {2-tert.-butoxy-4'-fluoro-5-[3-(3-imidazol- 1-yl-phenyl)-3-oxo-

‘propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 047) by

treatment with TFA in CH;Cl; according to the general procedure P. Obtained as a yellow -
15 solid (109 mg).

MS (EI) 412 (M*); mp 250 °C.
Example 62

8-(2-Fluoro-phenyl)-7-hydroxy-4-(3-imidazol-1-yl-phenyl)-1,3- dlhydro-
benzo[b][1,4]diazepin-2-one

20 Prepared from {2-tert.-butoxy-2'-fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo- -
propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O48) by
treatment with TFA in CH,Cl; according to the general procedure P. Obtained as a yellow
solid (132 mg). |

MS (EI) 412 (M*); mp 220 °C.

25 Example 63

8-(4-Fluoro-phenyl)-7-((R)-3-hydroxy-pyrrolidin-1-yl)-4-(3-imidazol-1-yl-phenyl)-1,3-
dihydro-benzo[b][1,4]diazepin-2-one




Exanpl e 68 8-(2-Fl uoro-phenyl)-7-nethoxy-4- [3-(2-nethyl-im | -
| -yl) - phe®Y® PV i hydro- 1o benzo[b] [1,4]diazepin-2- onscﬂggﬁ‘g‘}”éﬁ from
(2'-fluoro-2-methoxy-5-{3-13-(2-nmethyl-im dazol -1-yl)-phenyl]-3-o0xo-

pr opi onyl am no} - bi phenyl 4-yl')-carbam c -defd tert- -butyI ester (Exarrpl e

054) by treat TEA jn CH2Cl2 di | 5
bt Zil ned as genggq femn( S-i4r ggprs 5.-inpidlagpl- I'EPyhﬁm M 'Rl%)e';gﬁio proceyre
Exanpl e 69 HH)s-(feurkhydd pyRiies: C)g;ry,ggs Eopt-AA1-Biphedyl i) bﬂm:&&dqeﬁzo[ bl

[1, 4]d|azep -yl ] - th|o hen r|Ie Pre red from {5-
[ 3-(5- cyan i piter{Example ‘%496 tfﬁ?%ﬂb ,,appq}g%_tg{t}ggeneml

met hoxy- bi p Mﬂﬁ Ubtﬁﬁécpﬁrﬁ‘){éll@&k&xdt(?}ihg)bm)" ester (Exanpl e 055) by
t r eat ment th TFA in CH2Cl12 ‘accordi ng to the general procedure P.

Obt ai ned as el l ow solid 103 ). M5 (El) 391(M+); np >250 C. Exanple
70 8-(2-H uM%zEéhé&M )y mpek ﬁd@na (3-]
1,2,4]triazol -4-yl-phenyl)-1, 3-di hydro- 2s benzo[ bl [1, 4] di azepi n-2-one

Prepared f r%&xﬁeﬂ' uor o- 2- net hoxy- 5- [ 3- oxo- 3- (3- [
1,2,4]triazol-4-yl -phenyl)- propionyl am no] - bi phenyl -4-yl }-carbam c acid

tert. -butyl est ( 56), . by WO 01/ 29011 PCT/ EP 9553 -126

treat nent wdt ﬁ?‘l? Eﬁ’@ﬂ‘bé‘% %Q&O&lﬁé‘é@ﬁh&lﬁﬁh@% Caﬂy@é‘ﬁure P. ot ai ned
as a yell owbeﬁy[bﬂlafgaﬁpﬁkz%(a) 427 (M); np 188 C (dec.). Exanple 71
5 4-[7-(2-Fl uoro- pheny ) - 8- net hoxy- 4- oxo 4, 5-di hydr o- 3H benzo| b]

(515 2?5%%%@25 PHACT T T Nt LA NP
met hoxy - fj g é)lgammlaeid&&ftbu l&ﬁéi (B Ie(ﬁ@?%?meﬁnﬂéﬁ)m&y

treatnent with A|n CHZC12 accordipg to ener rQcedu
bt ai ned as 1&Aye GHeflxasror n(gggap&ﬁeneral grocedure}? taine as s yellow so. 13 (68 mg).

MS (EI) 426 (M*); mp 216 °C (dec.).

Example 65

3-[7-(4-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo[b] [ 1,4] diazepin-2-yl}-
15 benzonitrile

Prepared from {2-tert.-butoxy-5-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4'-fluoro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O51) by treatment with TFA in
CH_Cl; according to the general procedure P. Obtained as a yellow solid (66 mg).

MS (EI) 371 (M*); mp >250 °C.

20 Example 66

3-[7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo[b]{ 1,4} diazepin-2-yl]-
benzonitrile

Prepared from {2-tert.-butoxy-5-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-2'-fluoro-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O52) by treatment with TFA in
25 CH;Cl; according to the general procedure P, Obtained as a yellow solid (80 mg).

MS (EI) 371 (M"); mp >250 °C.



lo M5 (El) 386 (M); np 240-242 C. Exanple 72

8- (4- Fl uMQUARHy| ) - 7- hydr oxy- 4- [ 3- (2- et hyl - i mi dazol - | - RCTEREAIAST - 1, 3-di h
ydro- benzo[b] f 1, 41di azepi n-2-one Prepared from (2-tent:

but oxy-4"-fl uoro-5-{3-[3-(2- rrethyl-lmdé%r 1-yl)-phenyl]-3-o0xo- 15

pr opi onyl aﬂ noh-gt phenyl -4-yl)-carbam c acid tert.-butyl ester (Exanple
058) by t with TFA in CH2Cl 2 according to the general procedure P.

Obtained as a yellow solid (49 ng). M5 (I1SP) 427 [(MrH)*]; nip 260 C
Exanpl e 733-pD-(2- Fluoro-phenyl) -8-methoxy-4-oxo-4,5-dihydro-3H-benzo[b](1,4] diazepin-2-yl]-

4- Fl uor o- 3.?4?2 f | uor o- phenyl ) - 8- net hoxy- 4- oxo- 4, 5- di hydr o- 3H— benzo[bj [
1, 4] di azeprmi-2- -benzonitrile Prepared from {5- [3-

(5-cyano- 2-fl uor o- phenyl ) - 3- oxo- propi onyl am no] -2'-fl uoro-2-

{ret hfxy ?'MPMHW{H%%E?;%WM d%ﬂotprdpiﬁxwlanﬁﬁb]&rz'-ﬂﬁmwh&ﬂﬁﬁ@) by .
Gt ai ned. Aphenykrilzeahamls feksifipuon sfer(BamplefSHATh rrefipiany b THA i 5250 ¢

WO 01/ 290 mHE@IAEB%P%ﬂﬁ gendrdl/pro¥eiipd B. Obtained as a light yellow solid (51 mg). -
74-[7=(4- Fl uor o- phenyl) - 8- hydr oxy- 4- oxo- 4, 5- di hydro 3H benzo[ b] [

1, 4] di aze arbonitrile Prepared from{2-tert.
but Lxly E F@gégl)iﬁgﬁ%@) Iﬂﬁﬁ§§4i§ 3- oxl) plropl onyloam noj - 4' -{5

fl uoro-bi phenyl -4-yl}-carbamc acid tert.-butyl ester (Exanple 060) by
treat ment Exahiple8¥A in CH2Cl2 according to the general procedure P.
bt ai ned asayellowsolid(24 mg). MS (El) 372 (M¥); np 164 C. Exarrple 75

8- (2-Fl ._

1, (2 3]t lrjfjrg(g?li}gu%%)-l’h%%ﬁz %ﬁ}’a&ﬁ*”ﬁ metflﬁl xggﬁ%zgl-[lml)?hir}yi]]-l,a dfgl n- 2- one
Pr epar ad fbmm[ba[]t,ﬁdiazepm-z -one .

but oxy-2' -fluoro-5-[3-0x0-3-(3-[1, 2,3]triazol -1-yl - phenyl) -

propi onyl a odo ¥l ha DRIT | .. | 1€ e | e

061) by ¢ Plebtea Aot hhinfock e BB5PRTS T2 2 ek A I FRDEIILSRRET LT -

bt ai ned apropidnylaimino)sbiphenyldoyl)-darbémicagjd tert.-butyl ester (Example 054) by :
treatment with TFA in CH,Cl; according to the general procedure P. Obtained as a yellow

solid (207 mg).

15 MS (EI) 440 (M*); mp 220-222 °C.

Example 69

5-{7-(2-Fluoro-phenyl)-8-methoxy-4-0xo0-4,5-dihydro-3H-benzo[b] (1,4} diazepin-2-yl}-
thiophene-2-carbonitrile

Prepared from {5-[3-(5-cyano-thiophen-2-yl)-3-oxo-propionylamino]-2'-fluoro-2-
20 methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O55) by treatment with
TFA in CH,Cl; according to the general procedure P. Obtained as a yellow solid (103 mg).

MS (EI) 391 (M*); mp >250 °C.

Example 70

8-(2-Fluoro-phenyl)-7-methoxy-4-(3-[1,2 4]tr1azol-4-yl-phenyl) -1,3- dxhydro-
25 benzo[b}{1,4]diazepin-2-one

Pfepared from {2'-fluoro-2-methoxy-5-[3-oxo-3-(3-[1,2,4]triazol-4-yl-phenyl)-
propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 056) by



15 M5 (I1SP) 414 {3(|\/H—|)+] np >250 C. Exanple 76

3-[8- (1, YBOYRPIB- aza- spir o[ 4. 5] dec- 8-yl ) - 7- (2- f | uor o- ph&GIBRINIBRY- 4, 5-di h
ydro-3H benzo[b] [ 1,4] diazepin-2-yl]-henzonitrile Prepared from

[ 5- [ 3- (3- cyano- phenyl ) - 3- oxo- pr opi onyl a2f0] - 2- (1, 4- di oxa- 8- aza 20

spiro[ 4. 5] dec- 8- 2‘;‘25@41 ob| epyl -4-yl]-carbam,c gcid teri.-butyl

ester (Exa ﬂ% th g&]“"@%ﬁ‘]r %?9?’ qs&ygﬂw

general prgekdi(p2emg). ot ai ned as a yellowsolid (132 ng). Ms (ISP) 497
[ (MEH) *]; rrp2530 Example 77 25

7(14Dio - N} I yI) 8- (2-fluoro-phenyl)-4-(3-im dazol -1-
yl - phenyl) - &\ﬁéﬁ@@ )o"{?ejré ?ﬁ? , 4] di azepi n-2-one Prepared from
{2-(1, 4-di oxa-8-aza-spiro[4.5]dec-8-.y1l)-2"-fluoro-5-[3-(3-imdazol-1-yl-

phenyl ) - 3- @«@mpledri onyl am no] - bi phenyl -4-yl}-carbamc acid tent: butyl
ester (Exanple WO 01/29011 PCT/ EPOQ/ 09553 -128 063) by treatnment with TFA

in CH2Cl2 ac di,ng t r al ocC ai n a I solid
103 ¢ R e ot et el
8- (2- FI uor gysdBiRyl- )aﬂgo,(l&ﬂbm dazol -l -yl -phenyl)-7-(4-oxo-piperidin-1-yl)-1,3
- di hydro- benzo[bJ[ 1, 4] di azepi n- 2- one Prepared from

7-(1,4-dio a 5dec8 2-f1l uoro-phen 3|mdazol
1- §/I phenyl e@réﬁ?‘ﬂaé {8[@@{%‘5{' ﬂ?a%é‘&rf{%waﬂgme‘@j' Hlugro, 7) (54 nyg,
0.1 nrnol) méodtbiphéryl4-yl}- tdlbhﬂc 2l tEl‘lL)b bsRE (A le(@mLBy tedatméntGriftor 44
Exagglt ZI ggdﬁg\ 1naCI¥%lzl g:‘c’:\«lf)}dgngstgltixe géxgrd g%cedure P(Ei)t)am as M:l?ow solid %gB mC)

8- (2- Fl uor o- phenyl ) - 7- hydr oxy- 4-[ 3- (2- net hyl -i mi dazol -1 -yl ) -phenyl ]

- 1, 3- di iy dvas (E1p88®(MT); inpAd4dizzegi n- 2- one 15 Prepared from
(2-tert.-butoxy-2'-fluoro-5-{3-[3-(2-nethyl-imdazol -1-yl)-phenyl]-3-o0xo0-

Example 72

8-(4-Fluoro-phenyl)-7-hydroxy-4-{3-(2-methyl-imidazol-1-yl)-phenyl]-1,3-dihydro-
benzo[b}[1,4]diazepin-2-one

Prepared from (2-tert.-butoxy-4'-fluoro-5-{3-{3-(2-methyl-imidazol-1-yl)-phenyl]-3-oxo-

15 propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example O58) by
treatment with TFA in CH,Cl, according to the general procedure P, Obtained as a yellow
solid (49 mg).

MS (ISP) 427 [(M+H)"}; mp 260 °C.

Example 73

20 4-Fluoro-3-[7-(2-fluoro-phenyl)-8-methoxy-4-oxo-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl}-benzonitrile

Prepared from {5-[3-(5-cyano-2-fluoro-phenyl)-3-oxo-propionylamino]-2'-fluoro-2-
methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O59) by treatment with
TFA in CH;Cl; according to the general procedure P. Obtained as a yellow solid (52 mg).

25 MS (ISP) 404 [(M+H)"}; mp >250 °C.



propi onyl am no} - bi phenyl -4-yl)-carbamc acid tert.-butyl ester npl e
064) by WOproaas0tent with TFA in CH2C12 according to the gBRABERP/ ?%”cedure P.
obtained as a yellow solid (111 ng). M5 (ISN) 425 [(MH)-]; nmp >250 C. 20
Exam | e 80 4-[7- (2- Fl uor o- phenyl ) - 8- hyd¥2dxy- 4- oxo- 4, 5- di hydr o- 3H benzo [b)
[1,41 diazepin-2-ylJ- pyridine-2-carbonitrile Prepared from {2-tert'

but oxy- 5- Exampledéano- pyri di n- 4- yI) 3- 0x0- propi onyl am no] - 2' -

f1uoro-bi phenyl -4-yl}-carbam c acid tert.-butyl ester (Exanple 065) by

t t t t BHeb 1,4 gl P
htai ned 27 @y%ﬁ?‘gwﬁ?g /i v e g Skl e e LR

01/ 29011 PwitiEp@osanonityil e 129- Exanple 81 8- (2 Fl uor o- phenyl) 7- hydr oxy- 4-
[ 3- (2- met hyl sul fanyl -i m dazol -1-yl) - phenyl] 1 3- di hydro-benzo[ b]

[1,4]diaz gp&tﬁan%ﬁaﬁ (& &I@a&&dxf 5‘{31 (2-cyan E -4-yl)-3-oxo-proplonylammo]-4 -
1 &

2-tert. -t -5- I I

|(ohen§|r 15 3%&&%@9‘? 14;}9 %}m%%gﬁ&nﬁ u@%‘ﬁﬁ’ﬁ‘é@gﬂyﬁ?‘?ﬁﬁﬂv ‘%ﬁ’t yl
ester (Exgmalig crfeg Fgaceardmge@ttﬁ@génew PocIEAelm OBkt PasacRllowisolid (24 ke -
general procedure ot ai hed as i ght yellow solid (148 ng). M (I SN)

457 M le 82 10 3-
[ 7- ([2(5 BDMA@HEZ%NMHP ]E§54rr§tmﬁo§y 4- 0x0- 4, 5- di hydr o- 3K benzo[ b] El , 4]

di azepin-2- yl] -benzonitrile Prepared from
{5-[3- ( 3- exampledeny! ) - 3- oxo- propi onyl am no] -2', 5' -di f | uor o- 2- net hoxy-
bi phenyl -?I-yl E-car bam' c acid tert.-butyl ester (Exarrpl e 067) by treatnent

Vel | ow soltr-Fsorenghener ek -ofb z‘?f}maz%—%gﬁ -y %aé?,ed -

8-(2, 5y erHiH[B}[IQ ?M]Xie}xrizf&khoxy 4-(3- ,2,3]
triazol-I-yl-phenyl) 3-di hydr o- benzo[b] [1,4]d|azep|n 2-one

Prepared from {2-tert.-butoxy-2'-fluoro-5-{3-0x0-3-(3-(1,2,3]triazol-1-yl-phenyl)- .
propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O61) by
treatment with TFA in CH,Cl, according to the general procedure P. Obtained as a hght :
yellow solid (61 mg).

15 MS (ISP) 414 [(M+H)*]; mp >250 °C.

Example 76

3-[8-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-7-(2-fluoro-phenyl)-4-ox0-4,5- dthydro-3H-
benzo[b][1,4]diazepin-2-yl]-benzonitrile

Prepared from [5-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2-(1,4-dioxa-8-aza-

20  spiro[4.5)dec-8-y1)-2'-fluoro-biphenyl-4-yl]-carbamic acid tert.-butyl ester (Example O62)
by treatment with TFA in CH,Cl; according to the general procedure P. Obtained asa
yellow solid (132 mg).

MS (ISP) 497 [(M+H)"}; mp 253 °C.

Example 77

25 7-(1,4-Dioxa—8-aza-spiro[4.5]dec—8-yl)-8-(2—ﬂuoro-phenyl)-4-(3-imidazol—l-yl-phenyl)-
1,3-dihydro-benzo[b}{1,4]diazepin-2-one

Prepared from {2-(1,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-2'-fluoro-5- [3-(3-imidazol-1-yl-
phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example




Pr epar ed fg‘&g {9 5" -di fluoro- 2- net hoxy-5- [ 3-oxo-3-(3-

1,2, 3]tri 9| “phenyl )- 20 propi onyl ani no] - bi pheny! - 4P9T’}‘"‘PQ,°§\9§§§m c acid
tert.-butyl ester (Exanple 068) by trea nt with TFA in CH2Cl2 accordi ng
to the general procedure P. (btained as” Lﬁsellow 'solid (78 ng). M5 (EI)

445 (MF .

2-1 7( ( 2) Fl uo?%%r%ﬁ{}?%@"nﬁ@/m%éﬁzg&%“itf%%ﬁ%%gﬂ“ﬁh’ﬁ%ﬁé iJ} Obtained as

[ 1, 4] di azepa yellawyblid (¥38inmaghene- 3 -carbonitrile WO 01/29011 PCT/ EP0O0/ 09553
-130 Prepared from{2-tert.

{1 uor o- o presy ISP 398 (U PR Hae 220 0. 7Y - BLYI "okt or (811 hpi e 069) by

treatment with TFA in CH2Cl 2 according to the general procedure P.
bt ai ned asExample Zhge solid (82 ny). M (ISN) 376 [(MH)-j; np 242 C. 5
Exampl e 85 5- [7-(2-Fl uoro-phenyl)-8- hydr OXy- 4- oxo- 4, 5-di hydro 3H benzo [Db]

[ 1,4] diazepi fr.a:dbheny.a b onhene- r|IePre r.o tert:
but oxy- 55[ ??%?@éggnbﬁﬁf@pﬁzﬁlrﬂ%éﬁﬁ' g?gp(f Wﬁ‘m 12%) dnﬁ"g"%’

f | uor o- bi prHeenyd[bl1yd]diazepidbaine acid tert.-butyl ester (Exarrpl e 070) by
treatment with 10 TFA in CH2Cl2 according to the general procedure P.

(4 71 tor o iR i AR Siod Slilhurotd ag R i W 2 Bloyol g rtiplipsel
N % ?e? |t h}/g rleyl- ;l!ienzl(){lti‘lj di_hjzd%]—hhnaa[(bﬂ)[lglr d‘iampﬁ-—l&d?i(ﬁﬁ?ﬁlﬁd 77y Gam, ((5l " , 0.1 mmol)
E)r opi onyl am nol %%ﬁ%ﬁﬁﬁf% a}cﬁtgﬂ’% gl a"%%] F{%Ofé‘gl‘f&b sté@ﬁ’pl e

071) by1ot rsehd BOmghi th TFA in CH2Cl 2 according to the general procedure P.
btained as a yellow solid (78 ng). M5 (ISP) 414 [(M:H)+]; nmp >250 C. 20

Exanpl e 87 +y, °

[ 7-(2-FI uorl\gS {)%I% SM8)’ fnf-zf?gtﬁbxy- et hoxy) - 4- oxo- 4, 5- di hydr o- 3H
Example 79
8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(2-methyl-imidazol-1-yl)-phenyl)-1,3-dihydro-
benzo[b]}{1,4]diazepin-2-one

15 Prepared from (2-tert.-butoxy-2'-fluoro-5-{3-[3-(2-methyl-imidazol- 1-yl)-phenyl}-3-oxo-
propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example O64) by
treatment with TFA in CH,Cl; according to the general procedure P. Obtained as a yellow
solid (111 mg). :

MS (ISN) 425 [(M-H)}; mp >250 °C,
20 Example 80

4-{7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo[b){1,4] diazepin-2-yl}-
pyridine-2-carbonitrile

Prepared from {2-tert.-butoxy-5-[3-(2-cyano-pyridin-4-yl)-3-oxo-propionylamino]-2'-
fluoro-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O65) by treatment with
25 TFA in CH,Cl, according to the general procedure P. Obtained as a yellow solid (47 mg).

MS (ISN) 371 [(M-H)'|; mp >250 °C.



benzo [b ] [ 1,41 diazepin-2-ylj -benzonitri I e Prepared from

[ 5-[ 3- (Swﬂyr)a/ﬁ%@henyl) 3- oxo- propi onyl ani noj - 2' - f | uor o- 2- PETHEIMERSA-

et hox) r) - bi phenyl -4-ylj-carbamc acid tert. -butyI ester (Exanple 072) by
treatment with 25 TFA in CH2Cl12 accord”?g to the general procedure P.
Obt ai ned 2; i ght yellow solid (141 ng). M5 (EI) 429 (M+); np 211-213 C
WO 01/ 290 00/ 09553 - 131 Exanple 88 ' :

3-[7-(2-Fl uoro-phenyl) - 8- hydroxynet hyl - 4- oxo- 4, 5- di hydr o- 3H benzo[ b]

[1, 4] diaz %P(ZﬂFluardLb]lenle)eM?mobcyﬂL[@ -(2-mthyidlfinyd-imidazol-1 -yl)-phenyl] 1,3- :
(RS) [5-[3: ian- Hgﬁg h’ dgxerpl onyl am no] -2' -fl uoro-2 L
(tetrahyd Saad ? €phenyl - 4-yl ] - carbani ¢ aci d tert.-butyl
ester (Exarrpl e 073) by treat rrent with TFA in CH2Cl12 according to the

gener al prmslﬁied frof (ZQéftabﬂﬁbﬁty-aSﬂuerd-s-QM3-3(Nrﬂmhyladfanyﬂ -infidazal)1-yIMS (El) 385

(M+); Ie 89 2-Fl uor 03 phen - As

315 e iRbenT i rorpop ot rmng b eav e ORI Scid st B &4 Crample
di azepi n- :GGB)% B‘&ﬁﬁéﬂd\nﬂf TFA in CH2C12 according to the general procedure P. Obtained as
(2 -quoro )(%enz | oxy) - 5-{3-[3-(3-net hyl -i soxazol - 5-yl) -
phenyl ] - 3-d ﬁ?‘%%ﬁ? K - bi phenyl -4-yl)-carbam c acid tert.-butyl
ester (Exarrpl e 074) by treatnment with TFA in CH2Cl2 according to the
gener al prmsQM)egsﬁ’[(M)i] mpi>251)°C],5 a yellow solid (278 ng). M5 (1SP) 428
(MtHt; np 237 C. Exanple 90

3-[7-(2, 5-Di uo O3 henyl ) - 8- hydr oxy- 4- oxo- 4, 5- di hydr o- 3H benzol[ b]

[1, 4] di az#ﬁﬁ’Ml ] -benzonitrile 20 Prepar ed from
{2-tert.-butoxy-5-[3-(3-cyan-phenyl)-3-o0xo-propi onyl am no] -2',

di f | uon®- 13- ph)§-Diflugrio} pheayl)8amethoxy-d-dxr-4,5-dihydro- 38E-benzo{ 3 bajdiazepintl- by
t r eat ment géh TEA in CH2Cl2 according to the general procedure P.

Obt ai ned &I 3BRRPIBW solid (56 ng). M (I1SP) 390 (MeH)''; np >250 C.

Prepared from {5-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-2',5'-difluoro-2-methoxy-
biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 067) by treatment with TFA in
CH,Cl, according to the general procedure P. Obtained as a yellow solid (49 mig).

15 MS (EI) 403 (M"); mp 251 °C.

Example 83

8-(2,5- Dlﬂuoro—phenyl)-7-methoxy-4 -(3-[1,2 3}tnazol- -yl-phenyl)-l 3- dlhydro-
benzo[b][1,4])diazepin-2-one

Prepared from {2',5'-difluoro-2-methoxy-5-[3-oxo0-3-(3-{ 1,2,3]triazol— 1-yl-phenyl)-

20 propionylamino}-biphenyl-4-yi}-carbamic acid tert.-butyl ester (Example O68) by
treatment with TEA in CH;Cl; according to the general procedure P. Obtained as a yellow
solid (78 mg). '

MS (EI) 445 (M™); mp 241 °C.

Example 84

25  2-{7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-1H-benzo[b][1,4]diazepin-2-yl]-
thxophene—?:-carbomtnle




Exanpl e-9 ﬁ

8- (4- Fl uor Oﬁ BN et hynyl ) - 7- hydr oxy- 4- ( 3-i mi dazol -i -yl - pREBFPIVSS. di hydr o
- benzo[ b][1, 4] di azepi n-2-one Prepared f N
{5-tert.-butoxy-4-(4-fluoro-phenyl ethyny -2-[3-(3-imdazol -l -yl - phenyl)-

by W0 b1/ 2950k B LR St % 30 AR diobfi 2 o obko RO b ERBRRE A, o1 g

to the geneflegrophipheagldyllrtiriamisiacid tertbuylestet (Ertiinpld O60)Hydreathent itk El )

436 (M);

8- (4- Fl uor o- phencﬁ lﬁyny @?gftﬁ&ggeneral Ert()cfdm[e P. Obtained as an orange solid (82 mg).
1,2,3]triazol - 183\}/3; ; 1, 3-di hydro- benzo[b] [1, 4] di azepi n-2-o0ne
Prepared frMH{3x ﬁt[(M‘H "}; mp 242 °C.

but oxy- 4- ( 4- quoro phenyl et hynyl) - 2-[3-0x0-3-(3-[1, 2, 3] triazol -1 -

yl - phenyl) - gy | ami no] - phenyl } - carbam ¢ acid tert. -butyl ester (Exanple
077) by I5t rﬁ%@lwth TFA in CH2A 2 according to the general procedure P.
bt ai ned as yeIIow io solid (56 ng). M5 (EI') 437 (M); np 243 C. The

f ol | owi ng e5ceﬁ?r|62 blmhmﬂ}&hydm-%m-as@wdms}bmm[ba{m Jdjectepsingeyi}-a[ b]

[ 1, 4] di azepiyfs é;ﬁ 185 QuWktfh2! SO serve as starting material for the

Sonogashi r a- |ng as ITTustrated in synt hetlc schene G 15 Examlp a 93
3-(4- Xxo-7- hen)rleth - 8-t hi om)Fg)hoI i n-4-yl -4, 5-di hydro-3H benzo[ b] [
1,4] di azepé)fﬁpal’zd from. Efohil‘tOPiY-I5e[3 Seqyencethiéphem 2-yl)-3-oxo-propionylamino]-2*-

3-(7-iod b

> (& hf’aieé?‘ﬁf@?*%ﬁtp%%?ﬁ%a? etenoR e Sariple RS Nmers witha 20
pheny| adet yTEhin CH:CQlsageprding Rvthergerieyal prasedute PgObtrinddeas ggrbnwaboligr (126 dig).e K.
bt ai ned as a curry solid (334 ng). M5 (EI') 391 (M); np 234-235 C (dec.).

Exanpl e 94 y1 *Y; mp.
[ 4- Oxo- 8- (1 oxo tal om)r’gFPoI I n-4-yl)-7-phenyl et hynyl -4, 5-di hydr o- 3H
Example 86

8-(4-Fluoro-phenyl)-7-hydroxy-4-(3-[1,2,3triazo}- 1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one :

15 Prepared from {2-tert.-butoxy-4'-fluoro-5-[3-oxo-3-(3-[1,2,3]triazol-1-yl-phenyl)-
propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O71) by
treatment with TFA in CH,Cl, according to the general procedure P. Obtained as a yellow
solid (78 mg).

MS (ISP) 414 [(M+H)]; mp >250°C.

20 Example 87

3-[7-(2-Fluoro-phenyl)-8-(2-methoxy-ethoxy) -4-0x0-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl]-benzonitrile

Prepared from [5-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2'-fluoro-2-(2-methoxy-
ethoxy)-biphenyl-4-yl]-carbamic acid tert.-butyl ester (Example O72) by treatment with

25 TFA in CH,Cl; according to the general procedure P. Obtained as a light yellow solid (141
mg).

MS (EI) 429 (M*); mp 211-213 °C.



25 benzo[ b] [ 1, 4] di azepi n-2-yl)-benzonitrile A m xture of

3- (4- oxWOOBRENY| et hyny! - 8- t hi omor phol i n- 4-y1- 4, 5- di hydr BCBEPOURRSH b) [

1, 4] diazepin-2-yl) -benzonitrile (Exange 27) (50 ng, 0.180 nmol) and
Davis WD 01/ 29011 PCTI EPOQ 09553 -133 éagent (116 nmg, 0.432 mol) in DCM
(4.5 nm) ﬁs étigred at 23 Cfor 1 h. The product was filtered off and
washed wi htained as a light yellow solid (16 ng). M5 (ISP) 479

[ (MtH) 4] and 501 [(M+Na)+]; nmp >250 C (dec.). Pall adiumcatal yzed

car bonyl aB+[W(Zdﬂucbfoq)}tbnyb-&-b)cﬂrpmngthyl-%omdrﬁydlhv&mm-bbmo[M ﬁiy'ﬁ diazepin-
benzo[ b] %z}h‘ﬁ%'dl@%ﬁgl n-2-one in the presence of secondary am nes | eads

directly espondi ng am des as shown in synthetic schene I.
Exanpl e 95 '

3-[8-(2- '\/PfdrﬂmﬁfﬁdrhQRS}{${$WWVB¥%WPP@i®WI@ﬁ-ﬂﬂbltﬁ’ezrz o-[b] [

d in- 2-yl]-b
2 (5 1 oo haRArs Prian ARt PEh SRS chBlnic acid fert byl ester (Bxample
benzo[ b] [OF3¥bptrestemnnwkhAIFA inFSH G} scafding ®aBe generdl pocediure D. thaﬁned as

hexanet hyl zan 22 n, 2.5 mmol) according to the general .
procedur e? %gﬁﬂfﬁ%”ﬁglbdé% eI low solid (102 ng). MS (El) 453 (M+); np
227-230 C (dec.). 15 Exanple | Tablets of the follow ng conposition are

produced MS&I):M&/(MT); oipefl0-9iher: ng/ Tabl et Active ingredient 100 20
Powdered. |actose 95 Wiite corn starch 35 - Polyvinylpyrrolidone 8 Na

car boxymethyl s ch-10 Magnesium stearate 2 25 Tabl et wei ght 250 . Exanpl e

1 Tabl et - fol | owi ng conposition are produced in a conventi onal
manner :

10  8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(3-methyl-isoxazol-5-y1)-phenyl}-1,3-dihydro- -
benzo([b}[1,4]diazepin-2-one

Prepared from (2'-fluoro-2-(4-methoxy-benzyloxy)-5-{3-[3-(3-methyl-isoxazol-5-yl)-

phenyl] -3-oxo-propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example

O74) by treatment with TFA in CH,Cl; according to the general procedure P. Obtained as
15 ayellow solid (278 mg).

MS (ISP) 428 (M+H)"; mp 237 °C.

Example 90

3-[7-(2,5- Dlﬂuoro-phenyl) 8- hydroxy-4-oxo-4,5 -dihydro-3H-benzo[b][1 4]d1azep1n-2-
yl])-benzonitrile

1 =1

20 Prepared from {2-tert.-butoxy-5-{3-(3-cyano-phenyl)-3-oxo-propionylamino}-2',5'--
difluoro-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O75) by treatment with
TFA in CH,Cl, according to the general procedure P. Obtained as a yellow solid (56 mg).

MS (ISP) 390 (M+H)"*; mp >250 °C.
Example 91

25  8-(4-Fluoro-phenylethynyl)-7-hydroxy-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from {5-tert.-butoxy-4-(4-fluoro-phenylethynyl)-2-[3-(3-imidazol-1-yl-phenyl)-
3-oxo-propionylamino}-phenyl}-carbamic acid tert.-butyl ester (Example O76) by




WO 01/29011 PCTI EPOQ 09553 134 m abler Active ingredient 200 Powdered.
| act ose 18P 9% 1% corn starch 64 5 Pol yvinyl pyrrol i done ROT/ERp/09553

car boxynet hyl starch 20 Magnesi um st ear_a{ﬁﬂ Tabl et wei ght 400 Exanple II1
10 Capsul es of the follow ng conpositionare produced: mCa sule Active

' di ) : l3l.] / 4 15
Tale 5 Mgnae i S TARE CPiCRaBRRiie e (e SRl ER Gl SHpt) 88 elbua o

having a s él@’%‘%hrt icleisize, the crystalline l.actose and the 20
m crocrystal line cellul ose are honbgeneously m xed with one anot her, sieved

and ther egifseLrt4ak gy ium stearate are adm xed. The final mxture
is filled i ntg rzardm?el’l | ne capsul es of suitable size. WD 01/29011

PCT/ EPOO/ 09553 -91235- Claims 1. Conmpounds of general formula RX\ o R2 N
R3 I 5
5 8-(4-Fluoro-phenylethynyl)-7-hydroxy-4-(3-(1,2,3]triazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from {5-tert.-butoxy-4-(4-fluoro-phenylethynyl)-2-[3-oxo-3-(3-{1,2,3] triazol-1-

yl-phenyl)-propionylamino]-phenyl}-catbamic acid tert.-butyl ester (Example 077) by

treatment with TFA in CH;Cl; according to the general procedure P. Obtained as a yellow
10 solid (56 mg).

MS (EI) 437 (M™); mp 243 °C.

The following examples exemplify, that the 4-aryl-8-iodo-1,3-dihydro-
benzo[b][1,4]diazepin-2-ones could also serve as starting material for the Sonogashira-
coupling as illustrated in synthetic scheme G.

15 Example 93

3-(4-Oxo-7-phenylethynyl-8-thiomorpholin-4-yl-4,5-dihydro-3H-benzo(b] {1,4] diazepin-
2-yl)-benzonitrile

Prepared from 3-(7-iodo-4-oxo0-8-thiomorpholin-4-yl-4,5-dihydro-3H-
benzo[b]{1,4]diazepin-2-yl)-benzonitrile (Example 1) (437 mg, 0.895 mmol) and

20  phenylacetylene (0.15 mL, 1.34 mmol) according to the general procedure K. Obtained as a
curry solid (334 mg).

MS (EI) 391 (M*); mp 234-235 °C (dec.).

Example 94

(RS)-3-[4-Oxo-8-(1-oxo—t}ﬁomorpholm-tl-yl)-7-pheny1ethynyl—4,S-dihydro-SH-
25 benzo[b][1,4]diazepin-2-yl]-benzonitrile '

A mixture of 3-(4-oxo-7-phenylethynyl-8-thiomorpholin-4-yl-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl)-benzonitrile (Example 27) (50 mg, 0.180 mmol) and Davis-



X is a single bond or an ethy
bond, R W&0PHgen or phenyl
| ower al kyl, hal o- | ower alky
10 In case X is an et hynedi yl

with halo
al koxy or glﬁsg oxy

hal o- a|ky|was|ﬁ3wé¢d@ﬁkraﬂ<yas Withdy ﬁM

al koxy- (ethoxy)" (n =1 to 4);

\ F’l(’)l\?lenrlgld%Zmﬁﬁ

nedi yl group, wherein, single
which is optionally substlﬁﬁﬁﬁgxaﬁéﬁghalogen,
|, Iower aljkgxy, halo-lower al koxy, or cyano;
group, R 1s phenyl, optionally substituted
ngn ITRIRAT(4.3 k) wad sOi¥RE at ¥ ot 85314y, rrhelp@wa

eyt odng | |

| ower al koxymet hyl ; cyanomet hoxy,

15

mor phol i ney éﬁsip) 4t79'[m19m+]%ur5911(M#Nab*1%9tﬂzlsone3&&ql ine-4-yl;1,1

di oxot hi onor phol’i ne-4

4- hydr oxy- plperldlnel
al kyl - pi pefallagiyan-ca
N, N-bi s 'Q&ﬁ&oﬂJ
| ower aFkoxycarbony I -1 ower al
car boxy- | ossrespending amiges a%
1,4 dioxa-8-aza-spiro[4.5de

aI kyl; 2, BEQIEFmgggxy | ower al koxy;

-di oon an-Z-ylr-Tower al koxy (2- hydr ox) -
hydr oxycar bamyl._- |

di oxol of 4, ¥¢§{ é}M?‘SPX)Sﬂ?PXY%r%

25 pyrroI| 1)-Hen¥ n¥amids, 4- di hyd
| ower al kyl - “car banoyl net hoxy;

et er oy | PR TR e arpURhFp e eEa By R pRGRR A RS | do:

hydr oxy; C@éxﬁefﬁﬂumi&aﬁﬁ Aose(Hxa
N- hydroxyc{ar bam)yl

hal o- I ower (Cx3apl, 2

al | cyl car )yl Whl ch are opt
al kyl am no, "acyl am no, oxo,

- 0X0- pI peri

showintis syathes

di ne-1-yl al koxy- plperldlne 1-yl;

iprred drkesriatanio 4 -C2 SRR B UE P - Ao
{ C¥jasakpa-2- Qﬁﬁhtﬁé b@sence%ﬁé?.

aRines leadd HirMddy b kREY | .

oxy- ower 20 al kyl;
@BF anyl ; carboxynethylsulfahyl;
carboxy | ower al koxy, cyano-| ower
car banoyl met hoxy; 2-oxo-[1, 3]
| oner al kyl) -1ower al kyl am no;

aﬁ-ﬁnﬁ%@%ﬁwﬂb%%x%xﬁg#—béwﬂ N1 4@#4?9’&0”-

roxy-pyrrolidin-1-y1l; 2-oxo-oxazolidin-3
or am nocar banoyl -1 ower al koxy, 1 I

|l cyl; aI kyl c

c-8-yl;

* CL

ﬂﬁpﬂe 25) 42685@5@,\0 5 mribl) ecdhbaiiethyldisilazane -

epll accatipe 1§ Pscenditpsoceisy B Apraingd g el sofia (95

ionally substituted by am no, |ower

hydroxy, |ower al koxy, |ower alkylthio, or

car boxy mk/f%“(ﬂl)%é%"&ﬂ“' I2\£792§5gé|(3| e)d or .

15 Examplel

Tablets of the following éomposition are produced in a conventional manner:

Active ingredient
Powdered. lactose
White corn starch
Polyvinylpyrrolidone
Na carboxymethylstarch

20

Magnesium stearate
25

mg/Tablet
- 100

95

- 35

8

10

2

Tablet weight 230

Example II

Tablets of the following compositioin are pfoduced in a conventional manner:



am dated; or an optionally substituted five-nmenbered aronmati c heterocycl e,
whi ch mayBO &#9%4nal |y substituted by ami no, |ower al kyl BaT/EBO0883S} ani no,

oxo, hydroxy,; |ower al koxy, lower 10 al kyl,t hi o, or carboxy which is
optionally esterified or am dated, or I'ower alkyl which is optionally
substi tut.ed by hal ogen, ami no, |ower alkylam no, acylam no roxy, |ower
al koxy, |ower -alkylthio, acyloxy, |ower alkenoyl, Iomeﬁgagﬁgﬁgulfinyl,

| ower al kylAstivé ingyedientcycl oal kyl sul finyl, cycl oal kyl sul fonyl 20thydr oxyi mi no,
al koxyimn rhb which is optionally esterified or am d d, | ower

al kenyl , o%@?vg@%l%%%r banoyl oxy, sul fanoyl 15 which is opt ?I(S.)(ﬁal ly _
subst i t ut edWVhite tornstared kyl , or amidino which is optionally suéstituted by
| ower al kyl .- RR )=NR' (where R, R and Ware hydrogen or | r al kyl)
and thei? ;ﬂ?&)ﬁ%’ﬁ&'ﬁ{‘%‘ O9Pfy acceptabl e addition salts. 2. - Cotfbounds
accordi ng tNa Earbosymethyldtarelei n R3 is phenyl substituted in nmet20 position by
cyano; hal Qgen; ,or imdazolyl which is optionally substituted py | ower alky
or 20 met hyViegnesiymstearats 3.t vj azolyl; 1,2, 4-triazolyl; or isoxaolyl which
is optionally substituted by |ower alkyl. 3. Conprpigsenteongh Nng to claim
2, being 3-(8-Chloro-4-o0xo-7-phenyl et hym{I -4, 5-di hydro-3H benzo[bJ [ 1, 4]
di azepi n-2-yl)- benzonitrile; 25 Example I11

3-[8-(4- Met hyl - pi perazi n-1-yl)-4-oxo-7- phenyl et hynyl - 4, 5- di hydr o- 3H

benzo[ by [ &4 sFARPfollowing bmipRsEeR hiePrbduced: _ _

3- (8- Chl or o- 4- oxo- 7- phenyl -4, 5-di hydr o- 3H benzo[ bJ [1, 4] di azepi n-2-yl) -
benzonitrile;

[ 4- (3- Cyano- phenyl) - 2- oxo- 8- phenyl et hynyl - 2, 3- di hydr o- Img@éﬁ%? bl [ 1,4]

di azepi n- Htife itlgeadidnany! | - acetic acid methyl ester; 50

2-[ 4- (3- Cyano- phenyl ) - 2- oxo- 8- phenyl et hynyl - 2, 3-di hydro-1H begnzol[ b]

[1, 41di azepimstalipe. Ja t am de; &'

3-( 8- Met hoicfoystallinddeilvbet hyn) | - 4, 5- di hydr o- 3H benzo[ b] 34

[1, 4] di azepj pn-2-yl)- benzonitrile;, | --- ------ -- ---- WO 01/529011

PCT/ EPO&7 09343

Magnesium stearate 1
Capsule fill weight 150

The active ingredient having a suitable particle size, the crystalline lactose and the

20 microcrystalline cellulose are homogeneously mixed with one another, sieved and ‘
thereafter talc and magnesium stearate are admixed. The final mixture is filled into hard
gelatine capsules of suitable size.



-137 - 3-(8-Cyanonet hyl - 4- oxo- 7- phen) | et hynyl - 4, 5- di hydr 0- 3H- benzo [ b]
[1,4] di 3RO y| ) penzonitrile; PCT/EP00/09553

4- ( 3-1 odo- phenyl ) -7-(2- met hoxy- et hoxy) - 8l3ghenyl et hynyl -1, 3-di hydr o-
benzo[b] [ 1, 4] di azepi n-2-one; 5

4-(3-1m dazol 1-yl - phenyl) - 7- (2- met hox oxy) - 8- phenyl et hynyl - 1, 3-di hydro
- benzo[b] [ 1,41diazepin-2-o0ne; . [R -3- [ 4- Ox0- 8- (2-ox0-[ 1, 3]
di oxol an- 4-yl et hoxy) - 7- phenyl et hynyl - 4, 5- di hydro- 3H benzo [b] [

1,4]di azepj, ”C%ﬂﬂdungﬁan?ﬁ'efa'lfdrﬁmla ' e

7- Hydr oxynet hyl -"4- (3-i ni dazol - 1- phenyl) - 8- phenyl et hynyl -1, 3-di hydro- 1a
benzo(b) [1, 4] di azepi n- 2-one;

[ 4- (3-1m dazol - 1-yl - phenyl ) - 2- oxo- 8- phenyl et hynyl - 2, 3-di hydro-I H benzo [ b]
[ 1,4] diazepin-7-yloxy] -acetonitrile;

8- (4- Fl uor o- phenyl et hynyl ) - 7- hydrﬁgynethlej-Qg I m dazol - 1-yl - phenyl ) -1, 3-
di hydro-benzo[b] [1, 4-]di azepin-2

7- (2- Hydr oxy- et hoxy) - 4- ( 3- |mdazol ny ) - 8- phenyl et hynyl - 1, 3-di hydro
- benzo[b] [ 1, 4]diazepin-2-one; ﬁl& henyl) 7-

[ 4- (2- hydroxy- ethoxy) pi peridin-1-y q&uol 1-yl

phenyl) -1, 3-di hydro- benzo [Db] [ 1, 4] dlazepln- - one;

8- (4- Fl uor o- phenyl ) - 7- hydr oxy- 4- ( 3- |n1daz?l 1-yl -phenyl)-1, 3-di hydro- 20
benzo[ b] [1, 4] di azepi n- 2- one; '

8- (2- Fl uor o- phenyl ) - 7- met hoxy- 4- [ 3- (-2- nethyl-|n1dazol 1-yl)-phenyl]-1,3-dih
ydr o- benzaghdrbin] 1, 4] di azepi n- 2-one; 8- (2-Fl uoro-phenyl)-7-hydroxy-4-(3-]
1,2,3]triazol-1-yl - phenyl) 1, 3-di hydro- benzo [b] [ 1,4]diazepin 2-one; 25

2 PR g | 1) e

8- (2- Fl uor o- phenyl ) - 7- hydr oxy- 4-[ 3- ( 2- net hyl sulfanyl -im dazol - 1- yI) phenyl]
-1, 3- di hydria-daseX i dsindldbetid)i azepi n- 2- one
8 (2 5-Di f | uor o- phenyl ) - 7- met hoxy- 4- ( 3-

2,3]triapq lsh%loﬁen 8:%%@4{'0%1&?’ ls%lplgl galﬁr su%ghtu?e Ll'nblulg'ge%], H)wer g’.lﬁ)(yl hgl one.
lower alkyl, lower alkoxy, halo-lower alkoxy, or cyano;

10 In case X is an ethyhediyl group,

R! is phenyl, optionally substituted with halogen, lower alkyl, halo-lower alkyl, lower
cycloalkyl, lower alkoxy or halo-lower alkoxy;

| R? is halogen; hydroxy; lower alkyl; lower halo-alkyl; lower alkoxy; hydroxymethyl; .

hydroxyethoxy; lower alkoxy-(ethoxy), (n = 1 to 4); lower alkoxymethyl; cyanomethoxy;

15 morpholine-4-yl; thiomorpholine-4-yl; 1-oxothiomorpholine-4-yl; 1,1- :
dioxothiomorpholine-4-yl; 4-oxo-piperidine-1-yl; 4-alkoxy-piperidine-1-y}; 4-hydroxy-
piperidine-1-yl; 4-hydroxyethoxy-piperidine-1-yl; 4-lower alkyl-piperazine-1-yl;
alkoxycarbonyl; 2-dialkylamino-ethylsulfanyl-; N,N-bis lower alkylamino lower alkyl;
carbamoylmethyl; alkylsulfonyl; lower alkoxycarbonyl-lower alkyl; alkylcarboxy-lower

20  alkyl; carboxy-lower alkyl; alkoxycarbonylmethylsulfanyl; carboxymethylsulfanyl; 1,4- -
dioxa-8-aza-spiro[4.5]dec-8-yl; carboxy-lower alkoxy; cyano-lower alkyl; 2,3-dihydroxy-
lower alkoxy; carbamoylmethoxy; 2-0x0-[1,3}-dioxolan-4-yl-lower alkoxy; (2-hydroxy-
lower alkyl)-lower alkyl amine; hydroxycarbamoyl-lower alkoxy; 2,2-dimethyl-tetrahydro-
[1,3]dioxolo[4,5¢c]-pyrrol-5-yl; lower alkoxy-carbamoyl-lower alkoxy; 3R-hydroxy-

25 pyrrolidin-1-yl; 3,4-dihydroxy-pyrrolidin-1-yl; 2-oxo-oxazolidin-3-yl; lower alkyl-

carbamoylmethoxy; or aminocarbamoyl-lower alkoxy;
O AR O




8- (2- Fl uor o-phenyl ) - 7- hydr oxy- 4- [ 3- (3- net hyl - i soxazol - 5-y| ).~ -1,3-dih
ydr o- ben B]’ i_/ 4] di azepl n- 2-one; 3- LéT&pg&%Q;’
[7-(2,5-Difluoro-phenyl)-8-hydroxy-4-0xQy4g5-di hydro-3H-benzo [b] [ 1, 4]

di azepi n- 2- yI] benzonitrile; 35

8- (4-Fluoro P . PR 1, 3-di hydro
- E)enzo[b][ % 35?2‘%?‘%“%‘*%% Xgﬁgd%aéi("ﬁ’c?%é%%fﬂ’ﬂ 1111’)1111 CLMS
WO 01/ 29011 PCT/ EPOOY 09553,

8- (4- FI uor oh#IResmy FranAs R0y ﬁmq)iwsr@wsarbesm[morphohnﬂ-carbonyl carbamoyl;
1,2,3]tri aZﬂhoéhrNdm Frdroky&rﬁﬁd%%&ﬁme%&ﬂ 4] diaz3,in-2-one. 4.

Corrpounds accordi ng to claim1, wherein IS thi ophenyl optionally

bstituted b di t II bst
2 posi t 1 on By e ERP: Breet SERe Ralo o IR £ 10REt 18) ek T eathEr oibeg 1 n
2- posi ti on aikyloarbamdpadiigh ammpﬁonﬁ]lyhylbsmnutddibphmino, ldSver alkplanime) acydamimogdi ng
t I 4,
17- (2271 uor S5 29"’??{ Iguwer ko Joyer sllyithio,of cyrbopywhich s gpyigplly tesfig or
di azepi n- 2- alyx hi ophene- 2-carbonitrile; 10
[ 7- (2-Fl uor o- phenyl) 8- hydr oxy- 4- oxo- 4, 5- di hydr o-1 H benzo[ b]

1, 4] di azeppardo tiGnLlly §dysﬁlme3m&ﬁ5&@& hxtornﬁitﬁheﬂerocycle, whxch maybe optionally
7-(2-Fl uoro hen%q hox 0X0 i ,hydro-3

4
(

4] - di azepPypsptut 1%7 AP law%a“zzleamo?ﬁﬂam% ox5, Bydroy, fowet alkoty, lower
7-
]

(4-¥ol u thib,&mthx)boﬁy Wﬁhﬁ%op&bnﬁﬁ}ﬂesferﬁed ohysitdatedl obRMePalkidlwHich is
di azepi n- 201-835' S%]tl-ﬁéq] gb@ n é:a.rb mwtrzﬂiqﬁ oxy, lower
7- (2 71 uSPEoRE s bhalogsmamaing. lowet dlirming: apilaginodigron
1, 41di azepalkoy lopter alkplyhxophmbxﬁ&mtaﬂ«enbyh lower alkydsudfifyd,-16wercallod yniforyl) ) 4-
2-(4-meth .rm]% fﬂlﬁﬁy"% - - B‘%Rl,
EZII ageplmﬁ 2yb, @ny 9 ment ?nt%%’%ﬁg %}%on Fe ¢ rrplgun%s of any
one of cl ai ARtionallpesterified OIBﬁHﬁMGFb qr@qunxl @@e@@ngmaebwcwem gmoyl
15 which s optionally substituted by lower alkyl, or amidino which is optionally substituted

by lower alkyl, -C(NRR')=NR" (where R, R' and R" are hydrogen or lower alkyl)

[
4
[

2-
[
[
1
4-
1,
4-
[

and their pharmaceutically acceptable addition salts.

2. - Compounds according to claim 1, wherein R® is phenyl substituted in meta position by
cyano; halogen; or imidazolyl which is optionally substituted by lower alky or
20 methylsulfanyl; 1,2,3-triazolyl; 1,2,4-triazolyl; or isoxazolyl which is optionally
substituted by lower alkyl.

3. Compounds according to claim 2, being
3-(8-Chloro-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b] [ 1,4]diazepin-2-yl)-
benzonitrile;

25 3-[8-(4-Methyl-piperazin-1-yl)-4-oxo-7-phenylethynyl-4,5-dihydro-3H-
benzo[b}[1,4] diazepin-2-yl]-benzonitrile;
3-(8-Chloro-4-oxo-7-phenyl-4,5-dihydro-3H-benzo[b}[1,4]diazepin-2-y1)-
benzonitrile;
[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-1H-benzo[b][1,4] diazepin-

30 7-ylsulfanyl]-acetic acid methyl ester;
2-[4-(3-Cyano-phenyl)-2-oxo-8-phenylethyny}-2,3-dihydro-1H-
benzo{b]{1,4]}diazepin-7-yl]-acetamide;
3-(8-Methoxy-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl)-
benzonitrile;

D 0



7. A nedi canent according to claim6 for the treatnment or vent i on of
acut e anWOdH/29¢ oni ¢ neur ol ogi cal disorders including p§§§ﬁg’g?@95§3
schi zophreni a, Al zhei ner's di sease, cogytl ve di sorders and nenory
deficits. 25 8. A process for preparing Tonpounds of formula I as defined

N 7 N CrpoftiRe dambhafy RSt ManAG Y0 Bl LA
01/ 29011 PCTylbenzadsde -139- 0 0 s~'\ 0 or RBLC0O2R R O N Na -wherein R

iIisl e\tAﬂ?’LhO;uﬂ%gﬁ%‘?\?ﬁn’ﬁ)ﬁzgr oesg’gg%ré?@%lkgﬁﬁ%%ﬂlﬁﬁg gdgrou:?awgBoc | 5

cycli zati on, benzo[hjit dmzepmo'hpwnd of formula | of claimi1. 9. A compound
ol aimed n cf SrriBgoRL - pRkR:Y-(3 Ructhol IERELY s BERALAIRY RalbRRECE 50
accordi ng tobaxzy:[hihMbﬁazeplamena to 5 for the treatnment. of acute and/or
B0 s B EIA.0105 Ty SRR ANORD. DS Py

3H-benzo [b] (1,4]diazepin-2-yl]-benzonitrile;

7-Hydroxymethyl-4-(3-imidazol-1-yl-phenyl)- 8-phenylethynyl-l 3-dihydro-

10 benzo(b}[1,4]diazepin-2-one;

[4-(3-Imidazol- l-yl-phenyl)-z oxo-8-phenylethynyl-2, 3-d1hydro—1H-

benzo(b] [1,4]d1azep1n-7-yloxy]-acetomtnle, '

8- (4-Fluoro-phenylethynyl)-7-hydroxymethyl-4-(3-1m1dazol l-yl-phenyl) -1,3- -

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

15 7-(2-Hydroxy-ethoxy)-4-(3-imidazol-1 -yl-phenyl) 8-phenylethynyl-l 3- dthdl‘O- :
benzo[b][1,4]diazepin-2-one; _
8-(4-Fluoro-phenyl)-7-[4-(2-hydroxy-ethoxy)- plpendm- -yl]-4-(3-1m1dazol- -yl-.
phenyl)-1,3-dihydro-benzo(b][1,4]diazepin-2-one;
8-(4-Fluoro-phenyl)-7-hydroxy-4- (3-1mxdazol- -yl-phenyl)-1,3- dlhydro-

20 benzo[b]{1,4])diazepin-2-one;
8-(2-Fluoro-phenyl)-7-methoxy-4-{3- (2-methy1-1m1dazol—1 -yl)-phenyl}-1,3- dxhydro-
benzo[b][1,4]diazepin-2-one;
8-(2-Fluoro-phenyl)-7-hydroxy-4-(3-{1,2 3]tnazol -1-yl-phenyl)-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one;

25 8-(2-Fluoro-phenyl)-7-hydroxy-4- [3-(2-methyl-1m1dazol— -yh)- phenyl] -1,3- d1hyd:o—
benzo[b][1,4]diazepin-2-one;
8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(2- methylsulfanyl-umdazol— -yl)-phenyl]-1,3-.
dihydro-benzo(b][1 4]d1azep1n-2-one,
8-(2,5-Difluoro-phenyl)-7-methoxy-4-(3-(1,2 3]tnazol- -yl-phenyl)-1,3- d1hydro- :

30 benzo(b][1,4]diazepin-2-one; .
8-(2-Fluoro-phenyl)-7-hydroxy-4-(3- (3-methyl-1soxazol -5-yl)-phenyl]-1,3- dlhydro-
benzo[b][1,4]diazepin-2-one;

3-[7-(2, 5-D1ﬂuoro-phenyl) 8-hydroxy-4-oxo-4,5- dxhydro-3H—benzo[b] {1,4)diazepin-
2-yl}-benzonitrile; : :

35 8-(4-Fluoro-phenylethynyl)—7—hydroxy-4-(3-imidazol-'1-_yl-phenyl)—1,3-dihydro-

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

O g



11. The U e or nore conpounds according to claims 1 to 5 and/or one
or nore of Oﬁﬁgﬁp phar maceut i cal Ly accept abl-e acid addi ti BRTEEIF/YSI5r t he

manuf acture of 1s medi caments for the tgg ment or prevention of diseases.
12. The use according to claim 13 for th reatment or prevention of acute

A zhel mor- o s CanuoR B R DT ERS @?53@%29;%%?%2&%@@%%‘1%%”' i
i nvention as W@nm[hﬂéﬂﬁxuymaonhed 20 1 U~ BELTEET I~ NN
C

4. Compounds according to claim 1, wherein R’ is thiophenyl, optionally substituted by
cyano or halogen; pyridinyl, optionally substituted in 2-position by cyano or halogen,
5 or thiazolyl, optionally substituted in 2-position with imidazolyl or 4-
methylimidazolyl.

5. Compounds according to claim 4, being
5-[7-(2-Fluoro-phenyl)-8-methoxy-4-oxo0-4,5-dihydro-3H-benzo [b][1,4]diazepin-2-
yl]-thiophene-2-carbonitrile;

10 2-[7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-1H-benzo[b) (1,4)diazepin-2-
y1]-thiophene-3-carbonitrile;
4-(7-(2-Fluoro-phenyl)-8-methoxy-4-oxo-4,5-dihydro-3H-benzo[b) [ 1,4]diazepin-2-
yl]-pyridine-2-carbonitrile;

4-]7- (4-Fluoro-phenyl)-8-hydroxy—4-oxo-4,5-dihydro -3H-benzo[b][1,4]diazepin-2-

15 yl}-pyridine-2-carbonitrile;
4-[7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-
yl]-pyridine-2-carbonitrile; and
8-(2-Fluoro-phenyl)-4-[2-(4-methyl-imidazol-1-yl)-thiazol-4-yl]-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one.

20 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,

cognitive disorders and memory deficits.

25 8. A process for preparing compounds of formula I as defined in claim 1, which process
comprises reacting a compound of formula Il

1
ot
R® NHY
i

with a compound of formula IV or IVa

L



WO 01/29011 PCT/EP00/09553
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v IVa

wherein R is ethyl or buthyl, to a compound of formula III

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 to 5, whenever prepared by a process as
claimed in claim 9 or by an equivalent method.

10  10. The use of a compound according to any one of claims 1 to 5 for the treatment of acute
and/or chronic neurological disorders including psychosis, schizophrenia, Alzheimer’s
disease, cognitive disorders and memory deficits.

11. The use of one or more compounds according to claims 1 to 5 and/or one or more of
their pharmaceutically acceptable acid addition salts for the manufacture of
15 medicaments for the treatment or prevention of diseases.

12. The use according to claim 13 for the treatment or prevention of acute and/or chronic
neurological disorders including psychosis, schizophrenia, Alzheimer’s disease,
cognitive disorders and memory deficits.

13. The invention as hereinbefore described.

20 b 2 2
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