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i nvention relates to conpounds of general fornula (1) wherein Xis a single
bond or awoetimgnedi yl group, wherein, in case X is a singberfmoonkosii err]

i s hal ogen or phenyl which is optionally substituted with hal ogen, | ower

al kyl, hal o-1ower alkyl, |ower alkoxy, halo-lower alkoxy, or cyano; In
case X is an ethynediyl group, R err] is phenyl, optionally substituted
wi t h hal ogen, |ower al kyl, halo-1ower alkyl, |ower cycloal kyl, |ower al koxy

or hal o-l1ower alkoxy; Rerr] is a5 or 6 nenbered aryl or heteroaryl which
are optionally substituted. The conpounds according to the present

I nvention can be used for treating or preventing acute and/or chronic
neur ol ogi cal di sorders such as psychosis, schizophrenia, Al zheiner's

di sease, cognitive disorders and nenory deficits. 15 April 2004 WD 01129011
PCT/ EPO0/ 09553 Benzwm&@ The present invention relates to
conpounds of general fornula | |

The present invention relates to compounds of general formula 1

wherein
5 Xis asingle bond or an ethynediyl group, wherein,

In case X is a single bond,

R! is halogen or phenyl which is optionally substituted with halogen, lower alkyl, halo-
lower alkyl, lower alkoxy, halo-lower alkoxy, or cyano;

In case X is an ethynediyl group,

10 R'isphenyl, 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;
morpholine-4-yl; thiomorpholine-4-yl; 1-oxothiomorpholine-4-yl; 1,1- |

15 dioxothiomorpholine-4-yl; 4-oxo-piperidine-1-yl; 4-alkoxy-piperidine-1-yl; 4-hydroxy-
piperidine-1-yl; 4-hydroxyethoxy-piperidine-1-y}; 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
atkyl; carboxy-lower alkyl; alkoxycarbonylmethylsulfanyl; carboxymethylsulfany); 1,4-

20 dioxa-8-aza-spiro[4.5]dec-8-yl; carboxy-lower alkoxy; cyano-lower alkyl; 2,3-dihydroxy-
lower alkoxy; carbamoyimethoxy; 2-oxo-{1,3]-dioxolan-4-yl-lower alkoxy; (2-hydroxy-




wherein 5 X is a single bond or an ethynediyl group, wher disripril B0@hse X is
a single bond, R is halogen or phenyl which is optionally substituted with

hal ogen, |woaansediky!, hal o- | ower al kyl, |ower al koxy, hal opd:»p,ﬁ%o/@gggoxy,
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| oner al koxy or hal o-1 ower al koxy; R2 is hal ogen; hydroxy | oner al kyl ;

| ower hal o- hivkey kikyl)ehower aik}dmn)&nohljﬂirommm 1-lowerdiliensyes, D%edﬂyp‘t\ﬁfahydro-

| koxy-(eth k t hyl th
?mrg)r(\)cl)l |(ﬁe ﬁf %’))dxoﬂ?[&% SKHP? ﬁé’l’4 ‘\}"fer B%F?ﬁ ﬁ%ﬂybmqrﬁ&m %KYL‘]IPXEB
di oxot hi ormp]zrinolﬁdme}-ﬁ g:J4 dﬂydm&y-gjyﬁ@h&ﬁm—n@} D-oo- oﬂaz%hhﬁ%?ypll&%rlaﬂtﬂle 1-yl;
4- hydr oxy eridin r,OX oxy eridine-1-yl; 4-1ower
al kyl - pi pergafg?ﬁrg ?‘f@ﬁ o af’%‘}w’@éﬁ Fﬁ‘i Ery

1 ami no- et hyI sul fanyl -;
N, N-bi s | ower al kyl am no | ower al kyI car banoyl net hyl ; al kyI sul fonyl ;

et KRR RSl 2L SAERRER: LS A 8 000 ove

di oxa- 8-aza-spiro[ 4. 5]dec 8-yl ; carboxy-|ower al koxy cyano-| ower aIkyI
2, 3- di hydr ok3logans Enoanitex gzidedydantyy karboko xygrphobine4-darbonyl; carbamoyl;

1, 3] - di oxol gHiodrydm @R hyRk 8% ¥bafrayil ¥ 1 2004 WO 01/29011
PCT/ EPOO/ 09553 r2 r?oﬂvg? glakéyls%-xi SV\BIY %Q‘FM s#?‘néﬂ%tdr oxycar banmoyl - | ower

| k . 2, 2- | - I | -5-yl; |
gl kgg car b%ﬂﬁ’ Tt}%%ef'o i’ﬁ% llﬂyfﬁ‘éﬂ? 91(‘)"F’£) R Elaﬂrflg? 'CafbgnYl lower |
3, 4-di hydr oadkylmtbmbyldvhlcha;dc;ptil}mﬂpsmaméd Hyan&adﬁllowémmaxﬁmléyi axmno,_

cor DOV RN SRR ML LB i il Bedg i

nitro; azi d%imqil%ﬂ‘ﬁoxy, car boxy, rmrphol i ne- 4- car bonyl ; car banoyl ;
t hi ocar banoyl ; N hydroxycar banoyl; trinethylsilyl-et hynyl or |ower alkyl;

| ower  al koxyt areptorlalyeibsibierd Fvérh QMR I which p,g;ﬁy
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five-menger ad; LR Gried 1534 H%gén, 58 Jfgﬁam%cl’, 205 amﬁ’xo, hydroxy, lower
alkoxy, lower alkylthio, acyloxy, lower alkenoyl, lower alkylsulfinyl, lower alkylsulfonyl,
cycloalkylsulfinyl, cycloalkylsulfonyl, hydroxyimino, alkoxyimino, carboxy which is
optionally esterified or amidated, lower alkenyl, oxo, cyano, carbamoyloxy, sulfamoyl
which is optionally substituted by lower alkyl, or amidino which is opfiona]ly substituted
20 bylower alkyl, -C(NRR')=NR" (where R, R' and R" are hydrogen or lower alkyl)

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 formiula 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 a 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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jects of the present invention are compounds of formula I and their pharmaceutically

20 acceptable salts per se and as pharmacentically 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-phenylet}iynyl-4,5—dihydro-BH-benzo[b][1,4]diazepin-2-yl)-
benzonitrile;
3-{8-(4-Methyl-piperazin-1-yl) -4-0x0-7-phenylethynyl-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl]-benzonitrile;



I njuries, hypoxia caused by pregnancy, cardiac arrest and hgpamgl goaem a.
Further treatable indications are chronic and acute pain,

Hunt i ngt orWw@-01/299et ea, anyotrophic lateral sclerosis (ALS),pdEarmpibsascaused
by AIDS, eye injuries, retinopathy, idiopathic parkinsonismor 15
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di azepi n-7-
3- (S Met hoxban&e[bib,ﬂdpbwﬂe&deynyl 4, 5-di hydr o- 3H benzo] b]

57 (B Oy anoni gk A3 ?e‘?’dr?y%we’a}’l@&??ﬂ% Silgidrgdio b] |-
1, 4] d| az epiren2efpl] )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-dihydto- -
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)-phenyli-1,3- dxhydro-
benzo[b][1,4]diazepin-2-one;

30  8-(2-Fluoro-phenyl)-7-hydroxy-4-(3-{1,2,3]triazol- 1-yl-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-Difluoro-phenyl)-7-methoxy-4-(3-[1,2,3]triazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one;



benzonitrile; 10 15 April 2004

4- (3-1 odo- phenyl)-7-(2-net hoxy- et hoxy) - 8- phenyl et hynyl - 1, 3- di hydr o-

benzo[ b] WO di298inzepi n-2-one; 4-(3-1m dazol - 1-yl - phenyl ) - BeTEP00/09553

(2- met hoxy- et hoxy) - 8- phenyl et hynyl - 1, 3-di hydro- benzo [b ] [ 1, 4]
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phenyl)-1, f %42 [11 4] di azepi n- 2- one; 8-
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benzo[ b] [1, 4] di azepi n-2-one; 8-(2-Fl uoro-phenyl)-7-met hoxy- 4-
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di 2-
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[ 3- (2- et hwllm{bréﬁny:ﬂ-l m dazol - 1-yl ) -phenyl]-1, 3- 35 di hydro-benzo [b] [
1,4] diazepin-2-one; 8-(2,5-Di #l uoro-phenyl)-7-methoxy-4 (3-]

i\przl I3] '[2{)62 OB‘{W%;/%F%EE di h%%gagfypbgférr%b] [ 1, 4] di azepi n-2-one; 15
8- ( 2- Fl tor &-phéh¥ivord-ghedyld:8ymétHoRy-d3exwes,Bydikydsodai-denzo )] 1,4]3hany1h}2-yl]
-1,3-di hydrtﬂmphene-2~carbomtnle,

2~[7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5- chhydro—lH benzo{b][1,4]diazepin-2-yl}-
thiophene-3-carbonitrile;
4-[7-(2-Fluoro-phenyl)-8-methoxy-4-oxo-4,5-dihydro-3H-benzo{b) [ 1,4} diazepin-2-yl]-

20 pyrdine-2-carbonitrile;
4-[7-(4-Fluoro-phenyl)-8-hydroxy-4-o0xo-4,5-dihydro-3H-benzo[b]{1,4] diaze;':in‘-?.-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

25 8~(2-Fluoro-phenyl)-4-[2-(4-methyl-imidazol-1-y1)-thiazol-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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i1 P
According to scheme A, compounds of general formula I, in which X, R', R? and R® are as

described above, can be prepared from compounds of general formula I via an acylation-
15  deprotection-cyclization sequence:

For example reacting compounds of general formula II 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 IIL

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

20 reaction of a compound of general formula IT 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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5 The deprotection-cyclization step can be carried out by treating the compounds of general

formula III with for example a Bronsted acid such as trifluoroacetic acid in an inert solvent
such as dichloromethane (DCM). The reaction is preferably carried out at temperatures
between 0 °C and 50 °C. It may be advantageous to use also anisole or 1,3~

dimethoxybenzene as a carbocation scavenger in the reaction mixture.

10 ’ Scheme B
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GP B, method a: diphosgene, E1QAg, 77 °C; then t-BuOH
GP B, method b: Boc,0, Cs,C0,, 2-butanone, 52 °C
GP B, method ¢: 1) Boc,0, DMAP, THF; ii) 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 Ve, 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, apr;%ic 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
compo'unds 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:



10 Schenme C. NO2 Icl NH2 NaDAcl HOAc XI general procedur &5/l RO NH2
-'.,general procedure 8 Va NO2 NHBoc GP B, nethod a: diphosgene, EtOAc, 77
C then t vBo@k200&P B, nethod h: Boc20Q, Cs; CO8, 2-butanone, pad;eob#osBs
method c: i) Boc20, DVAP, THF; ii) TFA, DOM 0 C As shown in schenme C,
conmpounds of general forrmula Va, in whichigRz is |ower al kyl, halogen or

al koxycar bonyl, can be prepared fromthe known conpounds of general

formula Xl by iodination and. subsequengcheprgdiEcti on of the synthetic
internediates with 15 general fornmula XilI. The iodination step can be
carried out by f e using iodine nonochloride in acetic acid in the
presence of sééli’gg%ng&é%@%eg. The reaction can be for exanple carried out at
t enperatures bqt weenyg0 C angh80 C 'I{he prio ection of the am no function can .
be achi eved by exahpl e _rks¥cti ng unds 20 of general ! % X |

wth di-tert.- g bonapgsh n t g ce ogfﬁerglase suc'gO esium

carbonate. The reactidn can eQemcarri ed out in pploddduol vent such NjiBoc

acetone or butangpe and tg%cﬂarge at tewgperatures Between 20 C,gnd 60 C. As
shown in schene D, conpounds gof general formula Vb and Vc, in ich R2 is

attached via a sulfur- or nitrogen-gdg M5 LRRLERCEBbE, f,p;c,tﬁe),g@g[%l,_,e
mor phol i n-4-yl; 25 thi onor phol i no- 4—9#5."@&&&;&;@?%@60@9&@%@% yl sul fanyl
etc), respectively, can be GP B, method ¢: i) Boc,0, DMAP, THF; &) TFA, DCM, 0 °C

Oxygen alkylation

(PPh,);RACI R-X .
lj{jNoz ( DA%%O lﬁNog KHCO, I\‘ : :Noz
—— ettt . Con
. NHBoc  EtOH HO NHBoc DMF RO NHBoc
general general
| procedure . procedure

XX R XX - s vd

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 2 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 2 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
a 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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5 Yetanother method of preparing compounds of the general formula Vd is using the O-allyl

compound XIX and perfoming a deallylation-alkylation sequence as outlined in scheme E.
The deallylation is preferably carried out by transition-metal catalyzed isomerisation, e.g.
in the presence of Rhodium(I)-salts like for example Wilkinson’s catalyst [(PPh;)sRhCl] or
Palladium(II)-salts such as .[(PPhg)deCb], followed by aqueous acid hydrolysis of the

10 resulting vinyl ether. An example for this procedure can be found in J. Org. Chem. 1973,
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 reactiorI is preferably carried out in polar,
aprotic solvents, for example chlorinated solvents such as dichloromethane, chloroform or
dichloroethane, or amides, for example diméthylformamide, dimethylacetamide and N-
methyl-pyrrolidone, or sulfoxides, for example dimethy] 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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5 compopunds of general formula Ve and Vfin which R?is attached via a carbon atom (R?
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 XI1I and XIV can be prepared as already described in scheme C.

For the one-carbon-moiety bearing compounds of the general formula Vh to VI, the
synthesis starts from known methyl 3-amino-4-nitrobenzoate. Standard iodination as
described in synthetic scheme 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 THF, 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  via a Sonogashira-type coupling followed by the reduction of the nitro group or

b) by two stepwise Sonogashira-type couplings, in which first trimethylsilyl-acetylene is
coupled to 2 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'-Br or R!-

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 R-keto ésters 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
have 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 a2 N-methyl-piperazine, is outlined in scheme I:
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attached via a carbon atom (R2

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

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

L

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 administered 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 Equid 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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100C R DVSO, 15 ril. 2004 WO . 01/29011 -|3 PCT/ EPOO/ Q9553 st andard
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THE 10 object of the present invention, as 1s 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 mgfkg/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 i(g 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 pM or less,

typically 3 M or less, and ideally of 0.5 pM or less. In the table below are described some
specific pKi values of preferred compounds.

30



60 C gener al

THE 60C

procedure K N e~Si PdCl2(PPh3)2, PPh3 Cul, 1BtAap¥i 2064, 50 C

general pr ocedur e Kthen NaOH MOH 9 Ar--X PdC 2(PPh3)2, PPh, Cul, Et3N
procedure K NO2 NHBoc xvmi" | SnCl 2.2 .10
pH R2 NHSoc ener a1 g n procedure F@&%POMO%E?
-17-

- Compound K; mGlu2 (uM)
3-(8-Chloro-4-oxo-7-phenylethynyl-4,5-dihydro-3H- 0.028
benzo[b][1,4]diazepin-2-yl)-benzonitrile
3-[8-(4-Methyl-piperazin-1-yl)-4-oxo-7-phenylethynyl-4,5- 0.305
dihydre-3H-benzo[b][1,4]diazepin-2-ylj-benzonitrile
3-(8-Chloro-4-oxo-7-phenyl-4,5-dihydro-3H- 0.120
benzo[b]{1,4]diazepin-2-y1)-b enzonitrile
[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro- 0.051
1H-benzo[b]}[1,4]diazepin-7-ylsulfanyl]-acetic acid methyl
e;ter .
2-[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3- 0.037
dihydro-1H-benzo[b}[1,4]diazepin-7-yl]-acetamide
3-(8~Methoxya4-oxo-?-phenylethynyl—fi,S—djhydro-BH- 0.046
benzo[b] [ 1,4]diazepin-2-yl}-benzonitrile
3-(8-Cyanomethyl-4-oxo-7-phenylethynyl-4,5- chhydro -3H- 0.016
benzo[b}[1,4]diazepin-2-yl)-benzonitrile
4-(3-lodo-phenyl)-7-(2-methoxy-ethoxy)-8-phenylethynyl- 0.021
1,3-dihydro-benzo(b][1,4]diazepin-2-one
4-(3-Imidazol-1-yl-phenyl)-7-(2-methoxy-ethoxy)-8- 0012
phenylethynyl-1,3-dihydro-benzo{b}{1,4]diazepin-2-one
{RS]-3-{4-Ox0-8-(2-0x0-[1,3]dioxolan-4-ylmethoxy)-7- 0.035
phenylethynyl-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-
yl]-benzonitrile
7-Hydroxymethyl-4-(3-imidazol-1-yl-phenyl)-8- 0.018
phenylethynyl-1,3-dihydro-benzo[b}{1,4]diazepin-2-one '
{4-(3-Imidazol-1-yl-phenyl)-2-oxo-8-phenylethynyl-2,3- 0.009

dihydro-1H-benzo[b}{1,4])diazepin-7-yloxy]-acetonitrile
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transformation can for exanple be carriedi®dut a) by directly attaching the

R -al kynedi yl -substituent to a conpound of general

formula V 10 via a

Sonogashi r a} 8y(geFluop phenyletiptoybvedydyoxyhethybduGt | on of | t he Pégo grpup or
b) by two sfepw sg Song iya-t oupld ngs,, . in which firs
trimethyl si i/'ﬁﬂaaé@t ?Iygﬁgeanﬁ'g {’go%'%fdgagtfeé‘g%fbie[hﬂgﬁﬁ??‘BT general formuja V to
yi el d, aftef2aaarotection with sodium hydroxide in nefhanol, the
i.nternedi ate XVII1 which then can be transfornmed via a} second
Sonogashi ra ' Hsthesappropreato—+reactant—R-—1—R—Br or R
s OBCRCF3 RAd Tl SHgl 1R lii?iéf'df’gif&ef‘g)'fghe desj red @o3mpoundk  of
gener al f or hphenyldthydi- 4 dihlyd30Ddn b 1] 1/4PRSAEDin-14nBCT/ EPOQ 09553 The exact
conditions for the respective conpounds can be found ipn the experingental
part. Schene—_H—jFE———(%ﬁ_——WMw e-—MgE2—ESNKEO~C02R CH3CN
R = Et, But| methodon) PR VEH SRR PRI el hod @Jo0ve3Si [c2C.
CO2Si Me3 4. ) yli-i4B(3-irkidado)- 13 nyDr1,3-dihiubd , Et 20 general procedurg M
C2R benzo[b][1,4]diazepin-2-one
8-(4-Fluoro-phenyl)-7-hydroxy-4-(3-imidazol-1-yl- 0.007
phenyl)-1,3-dihydro-benzo[b][1,4)diazepin-2-one
8-(2-Fluoro-phenyl)-7-methoxy-4-[3-(2-methyl-imidazol- 0.138
1-yl)-phenyl]-1,3-dihydro-benzo[b]{1,4] diazepin-2-one
5-[7-(2-Fluoro-phenyl)-8-methoxy-4-oxo-4,5-dihydro-3H- 0.168
benzo([b][1,4]diazepin-2-yl)-thiophene-2-carbonitrile
4- [7—(Z—Fluoro-phenjrl)-S—methoxy-é-oxo-é,s-dihydro—3H- 0.033
benzc? [b]{1,4]diazepin-2-yl]-pyridine-2-carbonitrile
8-(2-Fluoro-phenyl)-7-hydroxy-4-(3-{1,2,3|triazol-1-yl- 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
yb)-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]trdazol-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
yl)-phenyl]-1,3-dihydro-benzo[b]{1,4]diazepin-2-one
3-[7-(2,5-Difluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro- 0.006




met hod a) isopropenylacetate conc. H2SO4 net hod b) TFAA, TBEApriaggdone | Va
R =H, But general procedure NCO2R Vlila R=H Et, But 1V 5 According to
Schene H, wb@16409xi nones and f3-keto esters building bl ocks \WMiddgehdss
general fornula IV and |IVa can be prepared by nethods knovvn to someone
skilled in the art from the corresponding.carboxylic acid derivatives
R3-COR, i.e. free acids, nethyl or ethyl esters and acid chlorides. The
exact condit|3@p§eﬁmb}[mq]dimplaspmqieﬂgorg&ﬂ@ounds can D found 1n tThe
experi nment al part 10 Anot her synt hetic route to pr epare conpounds of
general forrpy : ) bed

| ngas descril
above and R3TE R, iqoyhi ch R4 and
Rs i s hydrog %gnﬁpwdalbramee@ﬁo[Bz]l[@qamE@quggﬁ@er forrr a nor phol i no;

resi due or g N-net hyI pi perazine, is outl |ned in schenge |I: Scheme | {H O
RsR5NH, CO : = ) L acedure R H
~0O-X, N 15 395530.010

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

|3H |-1.Y354740 binding on mGlu2 transfected CHO cell membranes

Transfection and cell culture
<DNA encoding the rat mGlu2 receptor protein in pBluescript II was obtained from Prof.
5 S. Nakanishi (Kyoto, Japan), and subcloned into the eukaryotic expression vector pcDNA

I-amp from Invitrogen (NV Leek, The Netherlands)..This vector construct (pcD1mGR2)
was co-transfected with a psvNeo plasmid encoding the gene for neomycin resistance, into
CHO cells by a modified calcium phosphate method described by Chen'& Okayama
(1988). The cells were maintained in Dulbecco’s Modified Eagle medinm with reduced L-

10 glutamine (2 mM final concentration) and 109 dialysed foetal calf serum from Gibco BRL
(Basel, Switzerland). Selection was made in the presence of G-418 (1000 ug/mi final).
Clones were identified by reverse transcription of 5 pg total RNA, followed by PCR using
mGlu2 receptor specific primers 5’ -atcactgcttgggtttctggeactg-3’ and 5°-
agcatcactgtgggtggcataggage-3’ in 60 mM Tris HCl (pH 10), 15 mM (NH,),504, 2 mM

15 MgCly, 25 units/ml Taq Polymerase with 30 cycles annealing at 60 °C for 1 min., extention
at 72 °C for 30 5, and 1 min. 95 °C denaturation.

Membrane preparation

Cells, cultured as above, were harvested and washed three times with cold PBS and frozen

at -80 °C. The pellet was resuspended in cold 20 mM HEPES-NaOH buffer containing 10
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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addi cti on, ﬁgy 23831 coRffiflE addiction, anxiety, vomiting, dyskinesia and
depr essi on. Oeg’T e corﬁ?our%%s of formula | and pharnmaceutically acceptable
salts thereof .can be used as nedi cangnts, e.g. in the form of

phar maceuti cal preparations. The phar preparations can be

adm nistered orally, e.g. in the formof tablets, coated tablets, dragees,
hard and s i | ution |k on r_suspensmons.. .:
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form of supsEibiettobiigd psters (Stheticdithemald)y, e.g. in the formof injection
sol utions. The conpounds of formula | and pharmaceutically acceptable salts
thereof ,canshe 1RL0Gassed W th pharmaceutical ly inert, inorganic or organic
carriers for the- ctTon of pharmaceutical preparations. Lactose, corn
starch or deeparation ef4-idda-2afitroanilines bytiedinationof 2nitgpaniliesdatosdingtp t he
like can b ) I C r i I l-e4&, coated

tabl et s, 33‘“@?@‘8’&%&?&3 ar’dﬁa%%g%\ﬁ'é&égg'su’f%ig- di3t6té%'f)le7eic rriers for soft
gel atine capsules are, for _exanple,. _ve%et able oils, waxes, fats,

sem -sol i d ‘&nastifredisadutpon goths 2anitrorhdine (k8;mele piPAed 500 mlpvenkining e of t he

active subsfANAR ANAFKL (8L 3%, £1250MBY8h1), KR honsGAMEE oL &k e RS 2s

20 mol) in HOAc (300 mL) was added over 60 min. The reaction mixture was heated to the

given temperature until thin layer chromatography (tlc) 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 1h 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/NaOAc 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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The conpouppgasdiow VARH rhjw bel ow,
of 50 M or Iesg darlg%idg M&%@so&?ﬂ%@%kﬁ%ﬂé&%‘ ﬁﬁ%%ﬁ?ygqgé%/l gss I'n

t he tabllg bg}tm}gea;céc %j’.‘é% 632 &ies an orange solid Tl'us matenal was suspended in
MeOH' {500 mL), conc. H2S04 (3 mL) was added 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. NaHCO3-sol. and brine, followed by drying over MgSO,. Removal of the solvent
left the sufficiently 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 EtQAc (40 mL) at 0 °C was
added a solution of the 4-iodo-2-nitroaniline (45.5 mmol) in EtOAc (200-500 mL), and
the mixture was heated to reflux for 18 h. The solvent was removed in vacuum to leave a
brown solid, which was triturated with hot hexane (200 mL). The solid material was
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 a2 mixture of
excess tert.-BuOH in CHCl; for 2.5 h. Removal of the solvent left an orange solid which
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phenyl et hy ngbe 13- dil byshbarcd@Rean ] er&ﬂee:‘kjdrﬂddadﬁp Oﬁl?ered and the solvent was .

RS 2- 1, 3] di | 4- -
Lhe]nyl e%?ﬂyrﬁ?{noﬁ’e “HIQE’I)‘(??}HLH eifg)r%égg%"]o [y71 ‘I ‘ﬁqs eﬁbﬁ-‘iﬂl% gel celamoni tril e

7- Hydr oxyWﬂnaﬂ:géi’pﬂy%ﬁlﬁR&hnélEﬁ)A@t@%Mﬁh 40idAb-nitro-phenyl)-carbamic acid
phenyl et hy?{g'& %PB di hydr o enz(g di azepi n- 2- one
.

[4-(3-1mid o psteias ayelows 8 phenyl et hynyl - 2, 3- 0. 009
di hydro-1H benzo [b] [ 1, 4] di azepi n-7-yl oxy] -acet oni trile
Method c: To a solution of the 4-iodo-2-nitroaniline (550 mmol) and DMAP (1.22 g, 10

mmol) in THF (1000 mL) at 23 °C was dropwise added within 70 m.m a solution of Boc,O
15 (246 g, 1128 mmol) in THF (500 mL) and stirring was continued at 23 °C for 75 min. The
entire mixture was evaporated to dryness and dried at HV to leave a dark brown solid
(253.59 g). This material was dissolved in DCM (1100 mL), cooled to 0 °C and TFA (84
mL, 1100 mmol) was added dropwise. The mixture was stirred at 0 °C for 2 h, poured into
icecoldsat. 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
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; (160 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-fodo-5-methyl-2-nitro-phenyl)-carbamic acid tert.-butyl ester
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8- (4- Fl uor o- phenyl et hynyl ) - 7- hydr oxynet hyl - 4- (3- 0. 009

i m dazol - ¥¢yor/pdeenyl ) - 1, 3-di hydro-benzo[b] [ 1,4] diazepi nPC%,EQ@@ogSS;; ,
7- (2- Hydr oxy- et hoxy) - 4- (3-i m dazol - 1- yI phenyl ) -8-0. 032

phenyl et hynyl - 1, 3-di hydr o- benzo [b ] 1;3%-di azepi n- 2- one

8- (4- Fl uor q- phen It% 7-[4-(2-hydrox ethoxy%zpl peridin-1-0.100
yl1-4-(3-ir eﬂ&@éh aisgeyapate fipi) 4-Godo-Grhytyo2-niseerpbenylarine {Example A2) (13.51
di azepi n-2- Tﬂzﬂﬁ’&&h% Bxl(ld%ﬁns%% glﬁ%toxk@'ébz&b Jroltbwla §P7

phenyl ) -1, d| h dro benzo M
8- (2-Fl uor@rmwt\)nthimét IglihSQaﬂ()zndr&Paﬂ}(llﬁ@ 42 eFcopdinggo the general

é [y'7)(8hﬁ{‘f}%§1°84%ﬁe§'y( ﬂﬁge %%diéx&@g‘ggﬁﬁﬁ%%g 30 168 benzo [b] [

1, 4] diazepin-2- t hi ophene- 2-carbonitrile 4-
[7-(2-Fl ﬁorMspfws)(Né)mP%Xl@Défcﬂxo 4, 5-di hydr o- 3H 0. 033 benzo[b] [ 1, 4]

di azepin-2-yl] -pyridine-2-carbonitrile

8-(2-FIuorqag@%ﬂggg-7-hydroxy-4-(3-[1,2,3]triazol-1-71-0.028
phenyl)-1, ydro-benzo [b] [ 1,4] diazepin-2-one
8-(2- Fluoro hen ydr oxy-4-[ 3-( 2- neth%%q|n1d ol-1-0.108

yl) - phenyl 1% tﬁ%@?%&ww -PofoA-pitre gzaic skl gethyl ester
8- (2- Fl uor o- phenyl) 7- hydr oxy- 4-[ 3- (2- net hyl sul fanyl - 0. 021
8

i m dazol - 1-Bilep a@aeme/isbcyaﬂlataﬁdmhmlarrﬁmlaemdaomhnfolbéﬁzow a%Zd?EieEhyl ésteExample

Ehgna ; '#%&df he{fy%l)l'rﬂai}]ygflgl};}fqﬁgg%e?’ggézéh ﬁ?] S m EtOAc ?135 mlL}, followed

i
;2 Fl gor dyp &Q@ﬁtﬂl&ﬂhﬂydd’rﬁlﬁﬂ:%[ @O(Eﬂ,ﬁr%hﬂ)@lﬂ@l?)(a@ %L)&&oﬂﬁﬁg to the general

8
I henyl 3:-di V4 4] dj aze 2 one
{2 5D f%luzﬁé’ fﬁ’rb'ﬁg% egh%@g @&V’IAJ%%?&]YE %gd-’-(? 15 Aprll 2004 WO
01129011

MS (ISP) 440 [(M+NH,)*]; mp 126 °C.
Example B4
(5-Allyloxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester

15 Prepared the isocyanate from 5-allyloxy-4-iodo-2-nitro-phenylamine (Example E1) (9.0 g,
28.2 n;mol) 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 B5
(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.



-19 PCT/ EPOO/ 09553 3Hb enzo [b] [1,4] diazepin-2-yl] -benagnigdripbo

8- (4- Fl uor o- phenyl et hynyl ) - 7- hydr oxy- 4- ( 3-i m dazol -1 -yl -0. 013

phenyl ) - 1330 @i/l o- benzo[ b] [1, 4] di azepi n-2-one PCT/EPO0/09553

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

1-yl - phenyl)-1, 3-di hydro-benzo[ b} [1, 41 dihzepin-2-one 1 3H -LY354740

bi ndi ng on nm3d u2transfected CHO cell nenbranes Transfection and cell

cul ture cDNExammpie®6ng the rat nd u2 receptor protein in pBluescript 11 was
obtained fromProf. 5 S. Nakanishi (Kyoto, Japan), and subdoned into the

Net he | ands{ TS s P @i R P ak Y el i U

psvNeo plasm d encodl ng the gene for neomycin resistance, into CHO cells
by a nodi f|Mpmﬂ@umghwp&am-m@imﬁdzmstbome&day) Z}mtro&)l@kplymme (1988) .

The ceIIs g uced
L- 10 ¢l uta WJ@?%% éaconce ?J?tgltclﬁ%ﬁ%%g d@%&%#gpyseéﬂ%ﬂkéﬂ gﬁf
serum frem ﬁLb,cfoﬂmd by Bestmient Wk textBEdid (25 8dl) eatli@,Wla&25mablpadenrding to
presence of 418 ) i.dentd fi reverse
transcripti %%ng © %{%r%?thuﬁ’?ﬁ gﬂ&ﬁmfrﬁl) Ob%; g%ﬁ%ﬁglﬁg&] gnéfﬁ% érp%cept or
specific prinmers 5' atcactg]cttgﬁ%gtttct gr%cactg 3" and 5'-

agcat cact gt ¥EJIER)ce0d (fatio-]3456 KMSONH Trind 463 (M pNaX'D) mp 169111 (EIHA) 2804 2
mv 15 MgCl2, 25 units/nl Taq Pol ynerase with 30 cycles annealing at 60 C

for 1 mn. ,E%gggbon at 72 Cfor 30 s, and 1 mn. 95 C denaturation.
Menbrane preparation Cells; cultured as above, were harvested and washed
three tines with cold PBS and frozen at -80 C. The pellet was resuspended

in cold 20 mq@#@ﬂ&@(m%@m@mmrﬁthwlethm}ﬁmgmm gigna-phemyll- and

honogeni gedc%g 1 Pl VLB lgs@rnematlca AG Littau, Switzerland) for 10s
at 10 000rpm Arter centri ugatlon for 30 mn. at 4 C the pellet was

washed once_wi th the_same buffer nd once th cold 20 mM HEPE
BUTfor ConPERARAGRORPERRNE BoPAe- ToGM 570 2P omer o g b oD SasT el b
using the Pi@bgH- zﬁﬁﬁﬂer(yﬁiﬁiﬁﬁgﬁﬂméé W Jvﬁﬁ@ Hé3kdng (l?%'nﬁ!.e
serum al bum n as standard.. 25 40 %I ndi, ng After tha
menbr anes we? BRI iR BEMLA0 H‘léo‘ghogw restgmentmvith terte BuOFht élmﬂﬂ@n&
NECH and 2CMYCA88 2iL) @Bddrdihg tditrdieRerabpiotaivre Blfdgethbda). CLRAIGEDES 20w &I
the 15 (86889 %).

MS (ISP) 588 [(M+NH,)*).

Example BS-

(RS)-[5-(2,2-Dimethyl-[1,3] dioxolan-4-ylmethoxy)-2-nitro-4-phenylethynyl-phenyl]-
carbamic acid tert.-butyl ester

20 Prepared from (RS)eS-(2,2-dimethyl-[1,3)dioxolan-4-ylrnethoxy)-2-nitro-4—
phenylethynyl-phenylamine (Example K14) (2.678 g, 5.7 mmol), Cs;C0O3 {2.23 g, 6.8
mmol) and Boc;O (1.52 g, 7.0 mmol) in 2-butanrone (36.5 mL) at 52 °C according to the
genera} 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 V{
(R=CN; R"=H)) (5.15 g, 17 mmol) with diphosgene (2.05 mL, 17 mmol) in EtOAc (150
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25 g protein/m. Inhibition experinents were perfornmed w th nenbranes

i ncubat ed Wbtv240Q1nM [ 3H] -LY354740 at room tenperature, ferTEpoOWsss in
presence of various concentrations of the conpound to be tested. Follow ng
the incubations,* nmenbranes were filtere®Snto What mann G-/ C gl ass fi ber

filters and sr}{%% 55 times with cold binding buffer. Non specific binding
was neasur e@lnfollewed bydeeatraenswithgerty RnOBI 25WnL yndCH Gla (25 mi.) adcordiag to

filters int gmgble@,g;é; f,ﬂéﬁhéﬁ&ﬂ&ﬁjﬂ%;}@%%ggﬁr %%yeybwsgﬁi g@é\g, sgsghntillation

fluid (Packar Zurich, Switzerlan oactivit S neasured by

liquid scint] &a;i on_in a _Tri-Carb 2500 TR counter (Packard, Zurich,

Swi t zer | andMS GalNa 48 MNIHE] mpy128nE26 %hi bi ti on curves were fitted with a

four paraneter |ogistic equation giving I1C50 values, and Hill

coefficient Exaﬁﬁgl\ﬁlgES The follow ng exanples relate to the preparation of

the (4-io0do-2-nitro-phenyl)-carbamc acid tert.-butyl esters (Synthetic

Schenme O): t? General procedure A Preparation, of  4-io0do-2-nitroanilines by

i odi nati on '(%':‘?ﬁtfﬁ‘btg 1€ )-f-404%5 2 unhg-Rhgnyllyeabarmic arid teat-Jugyl estemt |

Frederick C. Aust. J Chem 1983, 36, 2317-251 To a stirred solution of the

(93- 103 g, 1 Do e B e B e s 20
- g, -1, no e noc ri - 1. -

ol ) 1 PioABN RS ERREble FEL G o) Ao G AL PO TR cligsred

heated to t bgtghteeent vitipPEqTRAGR WH AL, 4d3bidingos@he SéHePAIBABBARD (théth6d c).

-indicated c I.et; con\ﬁershﬁg f‘{ tgegstartl ng material, stirred for

anot her 30 MPrRBEd 852 ¥ellopisod {149 &4%bwi y with H2O (1000 ni) which

caused the separation of the crystalline product. Stirring was continued

for 1 h BndMh@SP) 48iuldM+H¥ )fmp 113-ets of.f, washed free of HOAc and dried in
vacuum at 60 25 C. Exanple Al 5-Chl oro-4-iodo-2-nitro-phenyl am ne

Pr epar ed frmrg-fégggro- 2-nitroaniline by iodination with iodine

nonochl ori d HOAC/ NaOAc according to the general procedure A (80 O).
ot ai ned as_an orange solid. 30 Ms (ElI') 298 (Me) and 300 [(Mt2)+]; np
202- 203 C ( Hetodo-5-(4-methoxy-benzyloxy)-2-nitro-phenyl]-carbamic acid tert.-buty} ester
Prepared the di-Boc-compound from 4-iodo-5-(4-methoxy-benzyloxy)-2-nitro-
phenylamine (Example E7) (2.88 g, 7.20 mmpl) 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 following procedures relate to the preparation 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)-carbamic acid tert.-butyl esters:
Method a: from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(5-Chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example B1) was stirred
with the desired amine optionally 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.



15 April 2004 WO 01/29011 PCT/ EPOO/ 09553 -21 Exanple A2 15 April 2004

4-1 odo- 5-net hyl - 2-ni tro- phenyl am ne Prepared from 5-nethyl-2-nitroaniline
by i odi natwwoni/msoniih i odi ne nonochl oride in HOAc/ NaOAc accorgdtitel/esthe
general procedure A (80 C). (Obtained as a red solid. 5 M5 (ElI) 278 (M); np
154 C (dec.). Exanpl.e A3 5-Am no-2-iode-26-ni trobenzoic acid nethyl ester
Prepared from 3-am no-4-nitrobenzoic acid nethyl ester (22.25 g, {CAS-No.

[ 99512- 09- Mpthopbefpemdticilara-ddodn-2pstraphenylamise  3- hydrox)r 4-nitrobenzoic

d (30 JUFR. Q 0
ﬁfl) vvf(sts hgaﬁ ‘]n%éu{\ -a %htl%ljeol 4%(%: avepg%nﬁirgé%%maf A{})ﬂ% (rgla?lrmg% g"]sh%r e:
23 bar). Colssiead aming 86-25 ammiobangen apgabpnated:rayc}é&e for aanqyie tﬂaHGOsHm:Qazoo

ot act ed vt hOE I (T ot el bavss BARE GF sl (A0 mEB 500,

Fi | t ratif%n *@nohtit éqmﬂa¢ate:d‘ carhplets disappﬁarame véthewildrédd. Thieeesatiohives erdléd/topur e

i orial il CRERRRIn r el attedyin TN SRR e el ou " ana

t he m xt ur evashes! widlawetbr and @6iedCinf vicuudd. dagm.rer?hbe priduentidvas preipited then

and br1 ne, T sk SRR EOAL e )0k uali0R Bt Al P 01

suffici ent IPyltrptmreaﬁd aamamal of tlhB solede iz vdcnuaclett almtlﬂyprc&hice,mlﬁﬂ?wﬁ@tglﬁea?e}ﬁ%)

~as an 20, or, ' Welg th ne no

aCAc ac goor mggffl%g{uh% éh}é#@ lrtéajﬁgipgl}é"@gﬁ}ﬁ %E{@% 8 gw&%ﬁ%?ﬁ tg'f cogﬁ’ ogognge
solid (29. %ogmc&ﬂo%e%c{ Etoup 322 a¢iibyed byfoll 68ing thel general freneiuad B.pr ocedur e
B: Preparation of (2-nitro-phenyl)-carbamc acid ter-t.-butyl esters from
2-ni troani I nes Met hod a: To a solution of diphosgene (4.1 nL, 34.1
mmol) in E m.) at 0 C was added a solution of the
4-i0do-2-nitroaniline éj’;S 5 mol) in EtOAc (200-500 nL), and the m xture
was heat ed [#dodebt(dxmewbyl-pipetrzintiral)shhiremnphorsd)-cahemidadid terachnivhester | eave a
brown solid, which was triturated with hot hexane (200 ni). The SO|Id
materi al Wagepdhdd M- &Mmamdbtnanf&cl bh&aly®)-LaBah RS D LAy 4REES Heced

pressure to Ieave he pure 4.30 io0do-2-nitrophenylisocyanate’as agl
solid. ¥hi @wmmmn a#d Iathylpiparainet (466 Tok 15 mrmol) in toluene (43 mL) at

110 °C for 18 h according to the general 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-Iodo-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) (2.0 g, 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 yeow
solid (1.1 g).

25 MS (ISP) 466 [(M+H)"]; mp 132-134 °C.
Example C3
(4-lodo-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).



excess tert.-BuOH in CH2C12 for 2.5 h. Renoval of the sol ve:rstAdrp;fgfgo@n
orange solid which 15 April 2004 WO 01/29011 PCT/ EPOO/09 53 -22 was
purified WO 8I/2%Ha gel col um chromat ography w th hexane/ EpPfGpbsioegive t he
(4-io0do- 2-nitro-phenyl)-carbamc acid tert.-butyl ester as a yellow solid.
Method b: To a mixture of the 4-iodo-2-nt2feaniline (142 mmol) and cesium

car bonat e ) in 2-butanone (740 nmL.) was dropw se added a
sol ution 011&%2@@)%?%%&‘8'*% mp/B-ftf) in 2-butanone (170 nL) and the
resulting mixture was stirred at 52 C for 26 h. The solvent was renmoved in
vacuum th&xnaglgl¢ was treated with a m xture of H20 (240 nl) and McOH

(240 nm.) and extracted with hexane (3 x 500 nmL). The conbi ned hexane | ayer
was washed ri.n 200 d al| aqueous |ayers were reextracted with-
hexane (B%A (R%Bl"ﬁ%é H&%S%aﬁﬂ Taipdp-Risrep byl aghamicryidoat -butyl

fil tered amstet he sol vent was 10 renoved in vacuumto give an orange solid,
whi ch was purified by silica gel colum chronatography with hexane/ Et OAc to

th d h b tert.-butyl est
Sl Tow Sof PEPRE ol (G0 E RS Bhen i cashopmipeci it Tymﬁfés&@i?s%&
mol ) and BVAES.0 g, 283 gamdl), 14m1n$>aa 8- azéﬁi:i Bdchha (43 B 3@@}6% )%E_lrg $200

dded th | ut 246 1128
ﬁL) ean\(lj\’1 st Fﬁ%@f?\ﬁggnalc'ﬁ%tqu#ﬂg’g) ’é’tto )(?ST‘?%‘I% Onﬁﬂéaccerdmgéoﬂmeg@mrel was

evapor at edprmneduger@$meﬂmda(jr®muaa*dak|¥nbﬁad ¥Rd B4 Gig yk brown solid (253.59
This material was dissolved in DCM (1 00 m.), Sooled to 0 C and TFA (84

9) -
nm, 1100 nypd ) Wﬁf opw he m xture was stirred at 0 C for 2 h,
poured into %(S:’eco %ﬂggﬁim&égélé;& extracted with DCM washed with

brine and dried over MpSO4. 20 Renoval of the solvent in vacuum |l eft a dark
brown si§l i Bxgmpl G5 g) which was coated on silica gel and purified by
silica gel colum chromatography wth hexane/ Et CAc to give the

(4-1iodo-2- - tert ster as a yellow solid.
Exanpl e Bl[u( E‘Sd(}:l)’ljlgggg*géi? (Qflgﬂ% ?rf %ﬁh)d %é‘ﬁ'ﬁf?)r’ %l éﬁﬁ%énﬁ%qcb‘ffeé?%u%ﬁﬁt% est er
25 Pr epariﬁ the | socyanat e from 5-chl oro-4-iodo-2-nitro-phenyl am ne

(Exanpl e AY5epaeddrem 5-gdouesd ieds-p- niirophehplansyefExamplel 2l )k, 91%72&157135@4161) l n

Et OA 30 100
CL00° gggiﬂaf’% 00 RN LD, (BHEH ol nhsBc 2
yel | ow sol ha 9100 ‘7@ aggordiyg tofthy ge@g@l pmc)edamd: 4B6thbd b 2Jhe]obtaihad 1&31@;4 C.

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 (1SP) 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 (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example
B1) (1.99 g, 5.0 mmol) and 2-methylaminoethanol (2.00 mL, 25.0 mmo]) in DMSO (2.5

mL) at 23 °C according to the general procedure C (method a). Obtained as a yellow gum
(1.88 g).

25 MS (ISP) 438 [(M+H)"].
Example C7

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



30 Exanpl e B2 (4-1odo-5-nethyl -2-nitro-phenyl)-carbam c aciid Aweil poodut yl
ester 15 April 2004 WO 01/29011 PCT/ EPO0O/ 09533 -23 Prepared the

| socyanat gvd 0004t i 0odo-5- et hyl - 2-ni tro- phenyl am ne ( ExanplpggrAdoohds3s 51 0,
48.6 mmol ) with di phosgene (4.4 nL, 36.4 nmmol) in EtOAc (50 nL), followed
by treatnment with tert-BuOH (150 nlL) an@gCH2Cd 2 (150 nml) according to the
general procedure B (nethod a). Cbtained as a yellowsolid (14.1 g, 77 9.
5 M5 (El) ?ﬁpaﬁ\daﬁrpmr(ﬁ Qﬂerbeglcﬂo -2-BiteovphenyBBcarbamic acid tert.-butyl ester (Example

P cpar cd 1 B0) L Cangantrion AR B SRS & i n RUie MR 5 i a2

ester (Exaﬂ@laecorABa)g t@Sth@,era]Lﬁrder)eGMmé‘lhdd phaygeined 4sla pAlovt solil 1188g)) in
Et OAc (135 .nlL), followed 10 by treatnment with tert.-BuCOH (20 nL) and

CHzd 2 (701\%@1?38?@9[2?%& 3823 /()ecgener al procedure B (nethod a). Obtained

as a yellow's M5 (I SP) 440 [(M:NH4) +]; np 126 C.

Exanpl e B4 (5-Al |yl oxy-4-iodo-2-nitro-phenyl)-carbamc aC|d tert.-butyl
ester 15 PExpmpledC8 he i socyanate from 5-al | yl oxy-4-iodo-2-nitro-phenyl am ne
(Exanmple EI) (9.0 g, 28.2 nmmol) "with di phosgene (2.6 nL, 21.2 mmol) in

Et CAc (150 f 2C 2
(80 ?rL§ acésg&%il(%ﬁdrg*f hta*}gr%%gﬁqugygdtorﬁg %B[ ?ﬁ%}"l}(?gb&% a&nn‘:gajt g;s a
yel | ow sol putyestes g, 77 % M5 (] SP) 421 [(l\/HrH) +] and 438 [(M:tNH4) +]; np
93-95 C. 20 Exanple B5 (4-iodo-5-nethoxy-2-nitro-phenyl)-carbamc acid

tert.-but t LEWAH)

4e|r0d0 g gf%’%}gdfrg%ﬁ? ?é(\)&%ﬁe‘f'ng)dg%ne (@&%’y %Tl éafldS Tt _but’d e%tgr ?rm)ﬂple

di phosgeneBld{B88nt-> mmol), hffohydrionysthamipipsiding [ CAS AV ¢ 054@%56094 -21ir(880 msgmt
tht % ?21.“{11% 4,

\;,)Mr ocedﬁgée g &%&@Nq%gtngjﬁe as 5 H1f?¥§w ofﬁ‘z'gi“éﬁo @g‘:‘%ﬂ%%% (El)

394 (M): Efﬁe_E procedpme Adpethogd) 40b m@ng@qumhdﬁmmg%s

u

MS (EI) 507 (M™); mp 64-65 °C.

Example C9

[5-(cis-3,4—Dihydroxy—pyrrolidin—l-yl)-4-iodo-2—ﬁitro-pheny1]-carbamic acid tert.-butyl
15 ester '

‘

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), EtzN (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-y1)-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% Os0y in t-BuOH (1 mL, 0.1 mmol) and
Kz20s50, (40 mg, 0.1 mmol) in acetone (250 mL) and H,0 (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-(2-Hydroxy-ethylamino)-4-iodo-2-nitro-phenyl] -carbamic acid tert.-butyl ester



-24 Exanpl e B [4-1o0do-5-(2-nethoxy-ethoxy)-2-nitro-phenyl ] 15¢grbamic acid
tert.-butyl ester Prepared the isocyanate from

4-1 0do- 5@-giBbfi@XYy- et hoxy) - 2-ni tr o- phenyl ami ne (Exanpl e Pﬁ_%%mgﬂg,og%ﬂ, 8. 08
mmol ) w th di phosgene (0.8 rnL, 6.06 mml) in EtOCAc (50 5 nlL), followed by
treatment with terL-BuOH (25 nL) and CH2@k2 (25 nl) according to the
general procedure B (nethod a). Obtained as a yellowsolid (3.0 g, 86 9.

g (1 ISP) Bé?&gﬁfé&'éﬁ&xg](?éiﬁgo{agw?gkﬂhﬁo@B&%B£W)ﬁeit.-Bﬁtyléb‘i’erj(ﬂarﬁ?ple
anpl e- - | odo- 5-(2-{2-[,2-( 2- ret hoxy- et hoxy) - et hox o
Tet hoxy} - egkb%gaé-lﬂimmi)ﬁﬁéﬁﬁﬁﬂ Sreine 4 BEfALe S0 0N 7 ﬁ%‘%&%ﬂ mfLpt43 °C
Prepared t Q&ohﬁﬁgY@ﬂﬁtg‘énéﬂaDﬁi‘ocedure C (method a). Obtained as a yellow solid (4.53 g).
4-1o0do-5-(2-{2-[2-(2-net hoxy- et hoxy) - et hoxy] - et hoxy} -

‘et hoxy) - 2- pj.t r.0-pheny| ani ne le E4) (8.0 g, 17 mml) with di phosgene
(1.54 ni, Ml%{lg%ﬁﬁﬂld‘(&%bid’(’ﬁg@ﬁg)g fol l owed by treatment with
tert.-BuOH (25 nmL.) and CH2Cl2 (25 nlL) according to the general procedure B

(et hod sa) Exshpleigigd as a yellow oil 15 (8.6 g, 89 %. M5 (I1SP) 588
[(MrNH4) +] . Exanple B8 (RS)-[5-(2,2-Dirnethyl- [ 1, 3]

di oxol an- 4; yl, gt - 2- i L 1,05 4- 1 et hynyl - phenyl ]+ car bani ’

i Xl A 413 BBLIOKA . 2 0 0 RS S MBS o SR LBATLE B fhster
(RS)-5-(2, 2-di net hyl -[ 1, 3) di oxol an- 4-yl met hoxy) - 2-ni tro- 4-

phenyl et hy Rydpapddefngind 5 ahbor( Hx fdoh 2-nikt e phé 1 6 &8 bamicacid tentob)tyl Ss@(@8arhple? 3

, 6.8 20 (1.52. 0, %.0 ' C
Secor di ng Bob RS- BREEAR it Ao iR nt Bely DR S0 ey o he ©
(2.0 g, 75géferaliBofddSRy) CAGRtH(AMYHDblaimmihs4§eligw baiM-B) 153;g)np 32 C. 25
Exanple B9 f Ve (R=CN, R'=Boc)]

(5- Cyangne : | i+ S Q- I x-carbam c acid tert.-butyl ester

Pr epar e@ th@#lgg%%%tﬂggﬁ'@r’i’nﬁgggggﬁ?rﬁ%‘éc “iodo-4-nitro-phenyl)-acetonitrile

(Exanpl e Vf g)R:CI\-I; R=H) (5.15 g, 17 nmmol ) w.th di phosgene (2.05 n, 17

mol ) i n Effgadoliomsiog peocagures relge o e meparatirmof theserddTicgponigopienyl)-
carbamic acid tert.-butyl esters bearing sulfur substituents in the 5-position (Synthetic
Scheme D):

General procedure D:
15 Preparaﬁon 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-iodo-2-nitro-phenyl)-carbamic acid tert.-
butyl ester (Example B1) (797 mg, 2.0 mmol) and stirring was continued at 23 °C until i
20 indicated complete disappearance of the chloride. Poured into ice-cold 5% citric acid,
extracted with EtOAc, washed with sat. NaHCOs-sol., brine, dried over MgSO.. 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 mmo}), 2-dimethylaminoethanolethiol hydrochloride (312 mg, 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).



m.), followed by treatnent with ter -BuOH (25 nL) and CH2CH3 A#/H2004
according to the general procedure B (nethod a). Obtained as a yell ow
solid (4.0wQ02®129. MS (ISN) 402 [(MH-]; np 124-126 C. doraimbReR30 5
[5-(2-tert.-Butoxy-ethoxy)-4-iodo-2-nitro-phenyl]-carbamc acid tert.-butyl
ester Prepared the di-Boc-conmpound from -30-

5-(2-tert.-but oxy-ethoxy)-4-iodo-2-nitro- phenylam ne (Exanple E6) (13.9 g,
36.6 nmol ) Mﬂl@%@@[(mrﬁsﬁ];@p 96l ), followed by treatment with 2 eq.
TFA in CH2Cl 2 according to the general procedure B (nethod c). Cbtained as
a yell ow sogig,(d$H296 g, 85 % . lo M5 (1SP) 481 [(MrH)+]; np 113-116 C.
Exanpl e B11 [ 4-T00d0- 5- (4- net hoxy- benzyl oxy) - 2-ni tro-phenyl] -carbam c acid
tert.-butyl ester Prepared the di-Boc-conmpound from

4- i odo- 5- ( 4{htertSujoysatbphriine 2 ripdo-d-niphaiphesilfmy])Exatip had Biothfl2s@8 g,
7.20 mmol ) and Boc20 (3.30 g, 15.12 rnnol), followed 15 by treatnment with 2

i ai nod as: g oty oo k- SRR RERIE Fo R ser Rpempte

fol | owi n§ pBb@alimes 2 0anmod, methyhthipghssdata (0. 2mle 2.2 thowd) and NaOMe solution

(4-10do- 2- nk 4k OnNIEOM do4l ] [ - I rs  beari nitrogen
substituents in the 5-%3%’?@%2%DW&56%%8F§%% %geggaﬁrgf ocedure

Pr epar at i onPePbiinedassvellowselil (847 imglo- 2- ni t r o- phenyl ) - car bami ¢ aci d
tert.-butyl esters: Method a: from

(5- chl or 0- 4pfsqep-48TM™OmBhemMh) ~@ar bami ¢ acid tert.-butyl ester

(5-Chl oro-4-io0do-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple

Bl) was stiEﬁleg with the desired am ne optionally with toluene or DVBO
ollp

and/or DI P WA slugesTelate tg thoprepargon ghthpge(4ciager 2initre-phendicat ed
| et aodi &aB4IS; ' ' C
o s R e e T R L R

poured into ice-water, the 'precipita

and dried i vaguum In cases were the product..did not precipitate, the

m xt ure \Aﬂ@%ﬂ%@-@é‘—%ﬁe W%+t h Et OAc, washed with water and brine, dried over
Na2SO4. Fi | Prepiration ans-O-setemabd-atiobhe-sigbvsihylamhid & d-alibrRaGhusle.

pr oduct, V\hi.&?)a_, s purified by silica gel 30 cOlum chromatography wth

hexane/ Et O e pure title conpound. 15 April 2004 WD 01/29011
PCT/ EPOQ 0963 suspéfision 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 1IN HCl or
ice-cold sat. NH,Cl-sol., extracted with EtOAc or CHCls, washed with 1N HCl or sat.

20 NH,Cl-sol. and brine, dried over MgSO,. Removal of the solvent left a 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-lodo-5-methoxy-2-nitro-phenylamine



Met hod b: from 5-chl oro-4-iodo-2-nitro-phenylam ne A thur']%AHm 2004

5-chl oro-4-iodo- 2-ni tro-phenyl am ne (Exanple Al) (1.49 g,” 5.0 mml), the
desired amaerf99:125 nmol ) and an appropriate base, |ike for §xpip HCG3,
K2CO8,  EtSN or D PEA (10-15 mdl) was stirred in DVEO, DVl Tasde
(20-50 nL) at 60-130 5 Cuntil tlc indicated conpl ete di sappearance of the
chloride. The reaction was cooled to 23 C poured into ice-water,

neut r al i zedPraparid fienkiGichlarhet-ipdeed-pitt aiphenylsmind (Eraregleaf ), (2.98@s Hammal), h

wat er and re t not itate

the mixt uﬁ{ék%grsl&e 18 tr agt IHéi ka{{c(:il%s &25 ﬂéﬂlﬂ\ﬁqﬁi&%@ aﬁ?‘?d'd%”?%gp %PF‘?&
over Nazsoq:v_rocﬁlllrtEaObtam@mdan@mmlsobﬂ (2.8g)sol vent in vacuum left a crude
product, which was purified by to silica gel colum chromatography with '

hexane/ Et i e qtd.tl wnd. ection of the

am no, -grc?t:}g \t(/vgsggé%ﬁ Qt\}géﬁa/ o%lﬁéﬁaﬂnﬁﬂeﬂg“e%ég%g procedure B. Exanple Cl

[ 4-10do-5- (4-net hyl - pi perazin-1-yl)-2-nitro-phenyl], -carbamc acid .

ter-t.-b@ut;ﬂ_aw;eﬁl 3 Prepared from (5-chl oro-4-i odo-2-n|tro-phenyl)-carbamc

iCi dt ﬁelrt -butyl es}lirtg{(QExarrple 15 Eé) (2.39 g, 6(2 r5n*nr)nl_g atnd 110 C f 18
met hyl pi pR{ A% 5! R2 :q%th 10121 e a or

h according to the ge?\er pp%’?edur gh?nél% ISJ‘ bt ai ned as a yel | ow

solid (2.2 | SP) 463[(IVHr 134- 136 : nple C2 20

(4- 1 odo- 2- rfngPﬁf@ﬁtoﬁﬁl erchinTptolorp- nwo—gE@W$wwéEmhmu(a 9B érltOmm@ﬁ)ylZ-

t P
ert. - but 5?"’2@?&@?&&"3%92& By aAd RORURIE RS MM, (2.6

m) in tol PsFFrdmgte ﬁEﬁneHllPBl?e@‘.%r ré]qtamﬁlaiﬁsoengesoh@(%a)ccorm ng to the
general procedure C (nethod a). Obtained as a yellow solid (1.1 g). 25 M5

(1SP) 466 Mwmwsmmﬁgﬂa 181-128xemple G .
(4-1o0do-5-nor phol i n-4-yl ro- phenyl)-carbamc acid Cert.-butyl ester

Prepared fr. ? | or 0- 4-10do-2-nitro-phenyl)-carbam c acid tert. -butyl
ester (Exar%—g—‘&ﬁéa (2.0 g, 5.0 nml) and norpholine (10 m.) at reflux for

3 h according to the general 30 procedure C (nethod a). Obtained as a

yel | ow sol i4dlqdd-BQ3-{8)[2-(2améhoky-eBORY)- VR0 -280hA - eIt FROR AR PEhyavine

Prepared from 5-chloro-4-iodo-2-nitro-phenylamine (Example A1) (9.48 g, 32 mmol),
tetraethyleneglycol monomethyl ether (19 g, 91 mmol) and KOH (2.31 g, 35 mmol) in

15 DMSO'(ZS ml) at 60 °C according to the general procedure E. Obtained as 2 red oil (8.4
g)- |

MS (ISP) 471 [(M+H)"].
Example E5
(RS)-5-(2,2-Dimethyl-[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



M5 (ISP) 450 [(M+H)+]; np 43-44 C. Exanple C4 15 April 2004
[5-(1, 4- Di oxa- 8-aza-spiro[4.5] dec-8-yl)-4-iodo-2-nitrophenyl)-carbamc
acid tert.wbwugboitester 5 Prepared from PCT/EP00/09553 .
(5-chl oro-4-io0do-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple
Bl) (3.0 g, 7.53 mmol ), 1, 4-di oxa-8-aza-sp2ro(4,5)decane (4.82 nL, 37.63
nmmol) and DIPEA (2.58 nL, 15.0 mmol) in toluene (4 nm.) at reflux for 6 h
accordi ng tRrepareddome fathlonorbéetiu?-mited-phetyhonina  ExanplaiAie d143 gaid ronsby2-

s AR O iy A B e

tert. - but yl 2%t escording pathegefierahprvocatukoE. Oltained as 2 yelldw soligh@dyglgini ne _
(Exanmple Al) (6.91 g, 23.15 muol ), 4-nethoxypiperidine (4.0 g, 34.73 mol ) -

and NaHCO3 . Yl g\@to (230 nL) at 100 C according to the
gener al pro@a@s;}%)ga 1?%%%]%%%1%}3 obt ai ned brown 15 solid (7.95 g) was

converted to the title conpound according to the general procedure B

(met hod &) .Ex@mple®Zd as a yellow solid (6.55 g). M5 (ISP) 478 [(MrH) +]; np
133-135 T. Exanple C6

{5-[(2- Hydrxyaskhl ke = Af0 -4-1ad0-2-ni.t r o- phenyl ] -carbam c acid
tert.-butyl 20 eg%e%e%?e ?Fggﬁ)&gﬁqlﬂub%ﬁnﬁaﬂﬁﬁé‘

(5-chloro-4-iodo-2-nitro henél)-carbam'c acid tert.-butyl ester (Exa

|
131) (1.99 Brepsreg frampyc igfor rpitearphersidveine (Exammple At (5-9%, 60 mmpl;)TP4-ﬁ

DMSO (2.5 4 K Qe o . ).
bt ai ned asllngﬂl))?t)atﬁlB E)L%vﬁg%cn?ﬁ %?I 288&%5 &@?ESA@B (1 Sg %?’8%?% Eﬁ.lﬁ@g@r{g?(’g C7
[ 5- (4- Hydr o) Bt 216G #rcarding fq the-gepral rroeadureE.(Pltaipet a@avﬁw@r%r gplid (2.94
tert. - bq@ylg)@st er 15 April 2004 WD 01/29011 PCT/ EP00109553 -28 Prepared

from (5-chloro-4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester

(Exanpl e % 299 g,. 5 jnol ) and_4-hydroxypi peridine (2.53 g, 25 mmol) in
DMBO (2.5 (ing?B%g[@/&é'gg?B}Pn’gﬁt & the general. procedure C (method a).
Obt ai ned as a yellow solid (1.88 g).
The following examples relate to the preparation 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



M5 (El) 463 (M; np 58-60 C. 5 Exanple C8 15 April 2004
{5-[4-(2-Hydroxy-ethoxy)-piperidin-|l-yl]-4-iodo-2-nitro- phenyl} carbam c
acid tert wo bitoggl; ester Prepared from ,
(5-chl oro-4-iodo-2-nitro-phenyl)-carbam c acid tert.-butyl ng{EgPOﬂ%gI%xsarrpl e
Bl) (2.2 g, 5.5 mmol), 4- (2-hydroxyethoxgkpi peridi ne { CAS- No.

[ 40256-14-2]} (800 ngy, 1o 5.5 mml) and Et3N (2.3 nL, 16.5 mml) in DVSO
(2.3 nL) at Pﬂ‘@aﬁdasdwcdﬂ:a@;fdrmxﬁrh le XJénkesmal5-ghlonsdiodo-C-iffeipiedylamindbt ai'ned

o 277t U 65 3 sl 0T L TS laﬁ@wﬁi TR aci o

tert.-butyl (IIIBg 460 erméY) ep BMED (60 ) as108PE 5 2h0Dbewed as a dark brown
(5-chl oro-4-i odo 2-ni tro-phenyl)-carbamc acid tert.- butyl ester ( arrpl e

B1) (8. 73 Oy ﬁ;@}ﬁ) was reacted with 3-pyrroline (2.0 tnL, 26.3 mol,
70% pur e, contaln %'pyrrolidine), Et3N (9.12 nm, 65.7 nmmol) in DVSO (14
m.) and EtOH (5 nlL) at 23 C according to the general procedure C (nethod a)
to give a 2Bxample MeXRe(o,bfe: R"=Boc)

[ 5-(2, 5-di hydro-pyrrol -1-yl)-4-iodo-2-nitro-phenyl]-carbamc acid tert.

butyl ester : en arb m c aC|d

tert. -butyl(sgggte%té%ﬁg&bgn hltélgrpoa 18#4111{51-%;;11511(% §C3°¥&%§ﬁ? %’:31 g) of
this material was di hydroxylated by reaction with NMO (1.28 g,11.0 nmol),
2. 5% 0s04 i mixtygopf 2-{5ert. -b}ltqmrmd:to)zwbndnoﬂzmdom fiteo-phenyd)-Mahomit 3cid n

??'?It g”§0$gﬁm§@§§r anor Mﬁ?éﬁvﬁgulg MI{‘I ?é%\a)é?’ 3%2 %%@? LE@6

[ (MH) +] . émg 3.62 ormol) and H,0 (0.122 mL, 6.76 mrnol) in DMSO (46 mL) was stirred at

e

(5- chl or o- @W%b@gséltnhmgvaéhéﬂyilspl‘fcaﬂb&mycﬂcac pdl, which mbpmﬁeéby shca(ﬁi(arrpl e

Bl) (3.99 (20
at)2% C ag%oé%gflrﬁrmﬂ%ﬂ?ﬁg ner§+ pr ocedog)cr%i.&v%a ?ﬁo‘gﬂg%lhefg? | ned a5 a )
yel | ow sol i ¥¢llpw sg d@-’iw@?( BP) 424 [(M+H)+]; np 130-148 C. 5 Exanple Cl1

MS (EI) 436 (M™); mp 93 °C.

15 Example VI (R=CN: R*=H)

(5-Ami-no-Z-i_odo—4-nitro-pheny1)-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.-buty] 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.-buty] ester



[5- ((R) - 3-Hydroxy-pyrrolidin-1-yl)-4-iodo-2-nitro-phenyl]-ggrimmpgosaci d
tert.-butyl ester Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbaric
acid tert wlhoatsdoiester (Exanple Bl), (R)-3-hydroxypyrroli @ic8:po0/09553
hydrochl ori de and Et 3N in DVMBSO at 23 C according to the general procedure
C (nethod a). Obtained as a yellow solid-g8-153 g). 10 M5 (I SP) 450

[ (MtH) +] ; rran 158 C (dec.). The follow ng procedures relate to the

pr epar at i onki§Hs 1R3¢, 1478 vawolPwas addedph e nylujion of fitent Abwtorydatbdratdminbid-y |
esters bear;,ng.s ]| ' | he 5- ifLon nt hetic D) :
General pr olgggtjl r gidﬁ)‘?Bi@%ﬁ%g)&a#’g@b’gﬁgt%f(hamp 235 (3128, AR s MBI B

5- S- subst i tBlebt{@mroeld i THF{46mIHen PI°T- Feer feartion aixiture Gess tirrbd ayd) °@ $oralss

f 9- chl s 3 i tL0- | ) < bam. | d tent..-butvyl T

ol ut 1 on. of T RECP o ShAEE A BN RaUE A0 A i dorth da. SR Enc o

0.41 i, 5 2.spl.endibrideotitiedwesir BgS(h: Bhmova ofthieadlye: laft b iyeligvn ey Bick anbami ¢
idtert.- I : I ' 797 2.0 I d,stirgi

cont i nued BT RETRER eof SARSR Ercideobrbii i b eh BRubidar 4o sive Wngtre

chl ori de. Fiflradnponnd ascereow doledf 264 ¢,io¢ %i)ci d, extracted with Et OAc,

washed with sat. NaHCO3-sol., brine, dried over MgSO4. Renoval of the

sol vent | efgssismra fQ | %%s, purified by silica gel colum
chr omat ographi‘/t }% t EQ%?%)%%&E& 0 gl‘ ve the pure title conpound. Exanple
DI 25 [5-(2-D nethyl am no-et hyl sul fanyl ) - 4-i odo- 2- ni tro- phenyl ] -carbam c

acid ter-t. Viester Prepared from
(5-chl oro-4-io0do-2-nitro-phenyl)-carbamc acid tert -butyl ester (Exanple

Bl) (39% ngRSI-[&- 12) nitrd- 5l m.n0eb | ite) r ' 12 :
2.2 ol ) S (GOVE 5Bl ak | On BT A REG o g e Pl B )
30 accordi rhj‘WGs‘teﬁe general procedure D. Obtained as a yellow solid (306
ng). 15 April 2004 W 01/29011 PCT1EPOO/ 09553 -30 Ms (I SP) 468 ((MtH)'];

mp 144 C  Todmdk@resf (5- -4-iodo-2-nitro-p} - ic aci -
(5-tert.-B #g;(récgr‘gbo)gé Sa}?Yr? ir%)f)y-anE-tlingd%foA?P n% _{nrtl(-)ci %nﬁ’)ll)l ‘éaJI’?“élr?yﬁcﬁqtéﬂt‘etb Iug’ l_gsé?rd
met hyl est 3 1218 ¢ m8nd -0 sumplnd34-Aibydrp2Hrpyren (hbhipl) 12anmebiic aci d
tert.-butyDEs @ mLFXeems Ras £dBd)p- T HID (c2: PrrigiRhd theTEIMNY WAisRBlYGOh at e
(0.2 m‘is 2 "% m h) D?lﬂgedNM%%tOSfcl, %als}?ergl with sat. NaHCOs-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 asa
yeliow gum (470 mg, 98 %). '

MS (ISN) 477 [(M-H)].
20 Example V1
(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 methanesulfony]
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 MgS0,. 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)"].



5.4Min MeOH (0.41 nmL, 2.2 nunol) in DWF (2 nmL) accordi ng to1sheriggms al
procedure D. Cbtained as a yellow solid (847 ng). M5 (El) 468 (M+); np
110-112 C. The following pro cedures relate to the preparation of those
(4-1 odo- Woitwremiphenyl) 1o carbamic acid tert.-butyl estergihaabosgsoxygen
substituents in the 5-position (Scheme E): General procedure E:

Preparati on of S-O substituted-4-iodo-2-3ptro- phenyl am nes from

5-chl oro- 43Jh ggl - nitros- phené:\%glne To a suspen5| on of KOH (85 %

3.62-7.96 OVIg HAFIBfesiTpia ¢ Brgparafioned (ramdno-4aryl-phenyl) e rhamic
(125-500 magEH kerfirbhtjleterd, kit @1 SAL Zafbathfclal

di ssol ved. ,5- Chl Oréff d([?- -nlqtﬂ?‘(s)( pheéri?y %ﬁgﬁ(&aﬁﬁﬁcaaﬁé égégs;g'(?
mmol ) was (Zamnine- ?‘ﬁ“%ﬂeﬂ eny ¥ tarhbutdesters !ﬁ'gemmmeelcﬂll@we sol ution
was sti rrefhsﬁbn@mﬁﬂe&s&aﬁbh)t i c indicated conpl ete di sappearance of the
chloride. Poured into ice-cold INHCO or ice-cold sat. NH4C -sal .

extract ed th Ft QAc, or _.CHO 3, washed with IN HC or sat. 20 NH4C1 sol. and

bri ne, &rigé—m Lo F: Renpval of the solvent left a dark red soli d,

whi ch was Ptbpafatief ob!4&hﬂ&cﬁng%h&9i)1tﬁfbaﬁﬁl&%ﬁtt9&!—8 e.stt&sg Uifed Bﬁz&i&” €
n|tr - pheny am ne Prepared

titl |yl 4-1od

i Ir ome scﬁmé%?wg EEE%W%F%'P%‘EP A‘ﬂ%f@f)s%bﬁ@xl(%ém wugyl t(easam@ yylbsronigadigs
25 allyl ahGeRfilre 65@16’('4)10@619 &bl fhén §c9rbais§é aHHQLJ)L—bﬂ%'Pm? f&g‘rrHLdlb e
according to,the g pr ceg ned as an Orange SO (tg 38
g). M5 (E jl'Y ﬁ/%l Eiﬂ-g l%an Béfl PPhs): ézmol%) was reﬂuxedm 1,4-dioxane (25
4- | 0do-15- Nl end 206 NaCO:-¢oi msl aﬂt@mﬁﬁ%ﬂr w0V NP6, ﬁlo(lﬂs mL), LiCl

PCTI EPOCO 0 -chl or siodo-2-nitro- | ami'ne

(Exanpl e A&’?Os?‘flcéga'{ff 1%8 FhQMﬁ MaisowmskmﬂmE (g0 nzmohm)

in DVBO (le(r@Ac)f:l@CmbI%D@Php(arﬁal%mRﬂP(IDrrHE)?&'LI"OQ° @%ﬁ?ﬁga
MrH) +] and 312 IVHrNH4

S Exampl o SSMIEeSREVasIOp of theodiing Hemisce e tranatopted iptoepusting
H,0 (25 mL) was added and the product was extracted with ether or FtOAc (3 x 30 mL).
15 The combined organic layers were washed with brine (50 mL) and dried over NazSO,.
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.

89C
el,

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 tert.-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™).



Prepared from 5-chl oro-4-iodo-2-nitro-phenyl am ne (Exanpl e 14l 3pr( 2068 9, 10
mml ), 2- nmethoxyethanol (7.9 nL, 100 mmol) and KOH (1.45 g, fz nmol ) in
DVBO (8 r M) o1/a0¢prding to the general procedure E. Obtain ange
solid (2.8 g). 10 M5 (ISN) 337 [(MH']; rnp 121-122 C. Exg'eT?%"'gf‘bi%
4-10do-5-(2-{2-[2-(2-nmet hoxy-et hoxy) - et hoxyl

- et hoxy{- et hoxy)-2-nitro-phenyl am ne Prepared from

5- chl or o- 4-Exathpl€EHi t r o- phenyl ari ne (Exanple Al) (9.48 g, 32 mmol),

tetraet hyl enegl ycol rmnorret hyl et her (19 g, 91 mmol) and KO—I (2 31 g, 35

mmol) in 1 t ene.r al

Obt ai ned angEaﬁ lag]I'0 % 26% &ﬁ%ﬁ%}i Ygaﬁgfwwfn 18 qzx_y 4“Y1}'
(RS) - 5- ( 2, Zzatbiagc Agit test. ~11u1$'] ester

di oxol an- 4-yl net hoxy) - 4-i odo- 2- ni tro- phenyl am ne 20 Prepared from

D Lo, b1 sanrent PGS PUERATRED @%&ﬁx@m%ﬁaﬁw&mﬁﬁ?@ )lépél m)

in DVBO 5 ( em_l cartbaﬁﬁc aldaathllmlgpste@ [RO5%943107080, grepared firosn 5 as

S {5 tort. keI g ete %#%h&g%g@%%%@%ﬁ%%&* Az

01/ 29011 PCERAERGANMIES3,3- dlhﬁdzlapﬁﬁ@ymh dncbet. TsOH.H,O in DCM at 0 °CJ (1.09 g, 2.0

Cort. - but ofya nanar-PogrBRERL AR AR n deteisre pVissdinedt Pebinilan

(25 nl) at an23ar@eaobidf894mpg).o t he general procedure E. Obtained as a yellow -
solid (14.3 g). . M5 (I1SP).381 [(MtH)+]; np 144-146 C. 5 Exanple E7 .

4- | odo- 55 (- v ro phenyl am ne Prepared from

5-chl orgaj?ggrg? 5%‘? B‘Wﬂ@ alr%‘ﬁtlgie%( xample Al) (5.97g, 20 mol ), 4-

met hoxybenzgl .al cohol (4.98 nL 40 mmol ) and KOH (1.58 g, 24 mmol ) in DVSO
(30 nm) a cording to the general procedure E. Cbtained as a

yel | ow- brown solid (2.94 10 g). n

(RS)-(4'-Fluoro-5-nitro-2-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy] -piperidin-1-y1} -
biphenyl-4-yl)-carbamic acid tert.-buty 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.
Exarnple F5

(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



M5 (ISN) 399 [(MH-]; np 183 C. The follow ng exanpl es relwatsp eodhe
preparation of (5-tert: butoxycarbonyl am no-2-iodo- 4-nitro-phenyl)--acetic
aci d net hwyoaskeniand (5-cyanonet hyl - 4-i odo- 2-ni tro- phenyl )Fcﬁﬂrop%g: acid
tert.-butyl ester (Synthetic Scheme F): 15 Exarrple XVl (R =CO, Me; =Me;
R'=Boc) 2-(5-tert.-Butoxycarbonyl am no- 2-38do- 4- ni tro- phenyl ) - nal on| c acid
di met hyl ester To a solution of KOBut (0.56 g, 5.02 nmmmol) in DVBO (3 nlL)
was added dPrephed fronrd b-opeteengthoysi-iddo- S-Jﬁ&omimhﬂ)-f:aiblam/iedciﬂyert -butyl ester

(5-chl oro-44; - i h ar t I npl e
3 (100 o ESHERA SO B o 3pRAM CoraBELSRcRbAi: 284 o B34 B8 REFLE
stirred at 26@rdingme tHe geheral procedatrel @hxapiadtaeagte&:&pgﬂdr(&ﬂﬁm@f t he
chloride. Poured into ice-cold 5%citric acid (100 nlL), extracted with

Et OAc (2 x iope, dried over MySO4. Renoval of the
sol vent | ef %‘%ﬁ‘bﬁ? ?\ﬁim I"ﬁ’l\?\ilas purified by silica gel colum
chromat ography with hexane/ Et OAc 4:1 to give the pure title conpound as a
yel | ow gém%@mk@z 91 % . 25 M5 (ISP) 512 [(MNH4)+] and 517 [ ( MtNa) +] .
Exanpl e XVI | (R-CN R =Et; R'=H)

RS) - (5- Am NEML)5- l; £8iie il
(20021 (V\D 015 9011 o EI%%EO’ S !‘%%ﬁ’éfdéﬁﬁ %5;'1 escr"‘?‘g}‘r&éél orheyi‘é%pﬁsg&rxw
from 5-chl oro-4-i odo- 2-nj tro- phenyl am ne le Al) (149 50 mmol)
et hyl cyanoBEEREdTemAS-Aime lgmnqmqhy- nfro -gheryD-ggr mamdﬁmt)bmi

?:\\;}S)O ( go Ex”;)esté‘:t (E%QQFQ \fl?ﬁnc?@-ﬂu%p@i' ?goﬁil&ﬁéﬁ&om&% HEBenbBl pRAdILE.

(5-tert.- BUE&WE%WQWW@ @-Ql(ﬁi -ni tro-phenyl)-acetic acid nethyl

ester A m xture of
2- (5-t erip. - Byh@y)aar bonyl am no- 2-i odo- 4- ni tro- phenyl ) -mal oni ¢ aci d
di met hyl ester EExarrpIe XVI (R-COZI\/E R =Me; R'=Boc)) (3. 34 g, 6.76 mmol),

Li Cl 573 2 7 I O (4

vas st 1 od ARt S| ROl o TTeeL aaDek -user SEr et PUEeR.

w th Et CAc, 4wasbabtamiddtidrertPbutylissteed over MySO4. Renoval of the sol vent
left a yellow oil, which was purified by silica gel columm chromatography

ui L hexaneb el Ones S5 (b0 abi LSk b T SPARRBL B0 el VY 8L
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]-carbamic acid tert.-butyl ester
(Example C9) by treatment with 2,2—dimeﬂ10xypropéne 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-y1)-4'-fluoro-5-nitro-biphenyl-4-yl]-carbamic acid
tert.-butyl ester



M5 (El) 436 (M+); np 93 C. 15 Exanple f (R=CN;, R'=H) 15 April 2004
(5- Am no- 2-i odo- 4- ni tro-phenyl)-acetonitrile Prepared as described for

exanpl e Vwd 61@30{1RS) - (5- am no- 2-i 0do- 4- ni tro- phenyl ) - cyanop-¢9bi/gosci d
ethyl ester (Exanple XVII (R=CN; R =Et; R'=H)) (20.62 g, 55 nmol) and LiC

(9.33 g, 220mmol) in DVSO (370 nL) and H2¢3 (4.4 nmL) at 120 C for 2.5 h.
btained as a 20 green-brown solid. M5 (EI') 303 (M+); np 145-183 C. The

fol | owi ng Ex&plﬁpétbﬁormﬂ%(l%-ﬂmﬁa@aﬁ-qaﬁi’[as]d26-80§1) 4-iodo-2-nitro- phenyl]-carbarmc '

{he Cor reuBoRATa Hepe L ERangE GBI, Y opamaD and Lhsorophenybéronte add ©"

di met hyl an{nasrgt hy mol)@deordiny forthe phRFa b}oc@aﬁxb&noma':iﬁéd’asta%feuowl@bﬁd’@ gster
via the 25 {nternediate chloride (Synthetic Schene F): Exanple Vh

(5- Hydr oxy®®t hyl - 4-i odo- 2-ni tro-phenyl )-carbam c acid tert.-butyl ester 15
April 2004 WD 01/29011 PCT/ EPOQ 09553 -34- LiBH4 (0.32 g, 14.78 mmol) was
added to ango2lliO(deaf). 5-tert.-but oxycarbonyl am no-2- i odo-4-nitro-benzoic
acid nethyl ester (Exanple B3) (3.12 g, 7.39 nmol) and MeCH (0.6 nL, 14.78
mol) in T ,414fl ) at 0 C. The reaction m xture was stirred at 0 C for 15
m n. Poure€ bcitric acid, extracted twice with Et OAc, washed with

sat. NaHCO3 5 Sol. and brine, dried over MgSO4. Renoval of the solvent |eft
a yel | ow of4'-FlydrioePrmethyl-pmitr6ibiphednyl-4iyl )i @ebayet acddlterarburflreseat ogr aphy wi t h
cycl ohexane/ Et OAc 4:1 to give the pure title conpound as a yeI | ow solid

R e A O v A o o,

acid tert. ZbUts'ﬁlmgs?t @mryoel) andﬂxﬂumephﬂnylboromc ac1d (420 mg, 3.0 mmol) according to

(5- hydrgxyggt tert,rbutyl ester -
(Examp! ¢ vﬂ’% %Sff ﬁg&%gﬁ‘%nﬁmqtgtgﬂnggggy‘%ﬁgﬁﬁ‘g E{a %?Lll 7 1.2 mol)
in 8 C was added p-TsOH H20 (ca. 5 ng) and the reaction was
sti rred atl‘@ i§N¢3ﬁ%E(M HYLDiluted with Et OAc, .washed with sat. NaHCO3-sol .
and brine, dried over MSO4. Renoval of the sol vent in vacuumleft a

yel | ow oi | ExshpletFipas purified by silica gel

(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
yellow solid (625 mg).

MS (EI) 366 (M").

25 Example F14

{4'-Fluoro-2-(2-methoxy-ethoxy)-5-nitro-biphenyl-4-y1]-carbamic acid tert.-butyl ester



col um chromat ography with hexane/ EtOAc 9:1 to give the purg Adr b@g@orrpound
as a yellowgum (470 ng, 98 %9. MS (ISN) 477.[(MH"]. 20 Exanple V

(5- D met hyk@pi/pspaet hyl - 4-1 odo- 2-ni tro-phenyl )-carbam c aci g Oggggyl
ester To a m xture of (5-hydroxynethyl-4-iodo-2-nitro-phenyl car bam c acid
tert.-butyl ester (Exanple Vh), LiC (3-88-) and pyridine (2 eq.) in DW
at 0 C was added net hanesul fonyl chloride (1.5 eq.) and the reaction was
stirred at Pepargddrom44tiododaRinethort-Ghoxy)@-aiirg-phenylhsarbdasdadd tersthutyli ng

was continu t t sat .

and brine, ggl e %I\g/l le%gal&‘xi %ﬂ’ %ﬁ%}lyﬁp @Iﬁ%aég%?“%n‘fhnigﬁo c%ﬁ?r?{ %F?ceéuvg I"l ow
oi |, which (Wateiped 4sfa yellowysokd (i.838 glel col um chr omat ogr aphy wi th

cycl ohexane/ Et OAc 3:1 to give the pure title conmpound as a yellow oil (421 .
mg). M5 (1 SRjs (ﬁ)zﬂiéw .15 April 2004 WO 01/29011 PCT/ EPOO/ 09553 -35
The follow ng exanples relate to the preparation of

(2-am no-4-aryl -phenyl)-carbaric acid tert.-butyl esters, [2-am no-4- (I
- al keny| $- pBsample E18ar bamic acid tert-butyl esters and

(2-am no-4-aroyl -phenyl)-carbamc acid tert.-butyl esters in

[ Q1 Of SOMBT [.8)-kotr (bl1eGy-LRSRON. fmﬁtsnﬁfzb IPEBIIEJH)-carBa 088 rerk rPIf REALMEE

F: Preparation of (4-aryl-2-nitro-phenyl)
by direct of (4-i0do-2-nitro-phenyl)-carbamc aC| d

i |
tert.-butyl P %ﬂsﬁcﬁ ﬁl(ggwbwem-eﬂﬂa@r)dﬂsmdm -Frjtrenphenyl]-cabamic acid tert.-
(4-iodo-2- nbﬁﬂypes@é}qnydr}:plembﬁmcpm&bfb h%ﬁbaﬁﬂwclmsfdmﬁt&ﬁ%h%fal the

aryl boroni c aci and_PdCl 2 PPh3)2 nol was®re

4- di oxaneP wgliranQPt% s yRlowenlik(@ps BSmgr. 5 ni) [or alternatively with
1M NaHCO3-sol . (7.5 nmL), Lid (6.0 nmol) and (Ph3P)4Pd (3 nol% in DVE (30

), al s pREsSISr et t+EN3N (9.0 nmmol ), Pd(QAc)2 (3 nol %, PPh3 (6 nol %
in DVF (10 nmL) at 100 C] until tic indicated conplete conversion of the

i odi de. The m'xtu&_. was transferred into a separating funnel, H20 (25 nlL)
was added oduct was extracted with ether or EtOAc (3 x 30 nL). 15
The conbi ned organic | ayers were washed wth brine (50 nL) and dried over

Na2SO4.  RepFatorof5-hite-2qRacanioxaedlidin 3yl )obiphesdiddyig-catfaintib avidzeUbuthl ed by
silica gel LUm chromat ography with cycl ohexane/ et her or
cycl ohexane OAc to give the title compound.

Pr’egared from [4-iodo-2-nitro-5-(2-ox0-0xazolidin-3-yl)-phenyl]-carbamic acid tert-

15  butyl ester {RO-69-6758/000, prepared from [5-(2-hydroxy-ethylamino)-4-iodo-2-nitro-
phenyl]-carbamic acid tert.-butyl ester (Example C10) i)y 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'-Fluoro-2-methoxy-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 FI (2-Chl oro-5-nitro-biphenyl-4-yl)-carbam c acid t&rdprit boday! ester
20 Prepared from (5-chl oro-4-iodo-2-nitro-phenyl)-carbamc acid tent.-butyl
ester (Ex ) (1.20 g, 3.00 mmol ) and phenyl boronic i £2 0,
3.30 nmol ng?gégrﬁgll ng to the general procedure F. Obtained PZ:?[%LO%?:P%W oi |
(843 ng). M (El') 348 (M) and 350 [(Mr2) 4. Exanple F2 25

(2-Met hyl -5-ni tro-bi phenyl..4-yl)-carbamc acid tert.-butyl ester Prepared
from(4-i Owl -2-nitro-phenyl)-carbamc acid Cert.-butyl ester
(Example B2) (1.135 g, 3 mmol ) and phenyl boronic acid (630 ng, 33 rnnol)

V(B Soe ey Bl hiiofo-SUgio-Rehtrpl S0 s peTIs b g Exanp| o

F3 (RS)-{4'-Fluoro-5-nitro-2- [4-(tetrahydro-pyran-2-yloxy)-pip

feri di ?R lS) yl{}}reghiecﬂ)ﬁen’y_(St-tbrg{-lbhtczqmhc?ddl%&éﬁsip%eﬁﬁy-tazrbhilﬁié’éci&§e_tr€rbu_|ﬁg%E’t@ilf edl ]
rom -{A:-1 0do- 2+ ro-5-[4-(tetr ro-.pyran-2-yl oxy) - pi peridin-| -

phenyl } - car@é?ﬁlgﬂéé? gi'fiér%.%- Eﬂff‘éll aaégéfxuqr?&ﬁ%@ﬁ@m@% 6@3?{6-6553‘&11%@“??% my

[ 5- (4- hysir axyoerdpignerthe ggretal glra“:eauwp.qa&amea E,Qar_pﬂﬂﬂxé:iﬂou@ HIRAMbsAREA(1.2 g).

tert.-butyl ester (Exanple C7) by treatnment with 3, 4-di hydro-2H pyran and

cat. TsOH. i 0C (2.09 g, 2.0 mmol) and 4-fl uorophenyl boronic
R 4DERAEY

aci d accor 'eneral procedure F. obtained as an orange solid
(894 ng). 1o Ms (ISP) 516 [(MrH) +J; np 144-146 C. Exanple F

(RS) - (4' - FIEmampl&EYs tro-2-{4-[2- (tetrahydro-pyran-2-yl oxy) - et hoxy]
-piperidin-1-yl}- biphenyl-4-yl)-carbamc acid tert.-butyl ester Prepared
from (RS) - (4-.0de-2-10i 4 0-5- {4-.[ 2-(.t et r ahydy o- pyr an- 2: yl o -et hoxy] 15
pi peri di n- Iéytlfﬂ]%'- %ﬁﬁ‘ﬁ%%’.ﬂ%gf %rﬁu groalglpgeqyg:;tyﬁli Bad%‘f“ce"’ﬁ% “[-‘ﬁ@?éésfﬁ‘s%looo,

prepared from

{5-[4-(2 hyRrepargd &pm’553"Wbmeﬂﬁiedb-%qitrd—pﬁlonljd}-ﬁaszmrl;oac@mm;wquagtb,am' c
t . i ) >
Srtcat SRl SER P PLRRRhRY 2R RIo Mgy & Lustsdt pvran

4-f | uor opheasgerdingdnithe gerertl psdekdngg F. 0 sinediasdn) amorphous yellow substance (960
mg).

MS (EI) 404 (M").

Example F20

15 (RS)-{4"-Fluc5ro-S-nitro-z-[(R)—3—(tet.rahydro-pyran-?yloxy)-pyrrolidin-l-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-
ylj-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 £21
25 (2-Fluoro-2-methoxy-5-nitro-biphenyl-4-yl)-carbamic acid tert.-buty! 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 mmol)



according to the general procedure F. Obtained as a viscougsqpangendi | (930
ng). 20 MS (I SP) 560 [(MtH) +]; np 144-146C. ExamlieFS (RS)-

[4' - Fl uor - 2- (tetrahydro pyr an- 2-yl oxyr net hyl ) - bi ]
- car bam cq’wgc%H tert.-butyl ester Prepared from (RS)- BEERSba L]

[ 4-io0do-2-nitro-5-(tetrahydro-pyran-2-yloxyrnethyl)-phenyl] 25 carbamc
acid tert.-butyl ester (Exanple Vi) and 4-fl uorophenyl boronic acid

accordi ng taxcoidity @ehepaterdposdure’. Dbtdhtdayatkicrphivudyeligesbistantd (684 ) .
Exanpl e F6 x(ng Cyanonet hoxy-4' -fl uor o-5-ni tro-bi phenyl -4-yl)-carbam c acid
tert.-butyl Lt er 15 April 2004 WD 01/29011 PCTI EP0O0109553 -37 Prepared
from (5-cyanor net hoxy- 4-i odo-2-nitro-phenyl)-carbamc acid tert.-butyl

ester (ExangSI(ENSER (M38 ng, 2.0 mmol ) and 4-fl uor ophenyl boronic acid (392
ng, 2.8 nmol) according to the general procedure F. Cbtained as a yellow

solid (333 gﬁ% ]%E#ISP) 405 [(M:NH4)""1; MP 148 C. 5 Exanple F7

(2- Di net hyl yl -4" -fl uor o-5-nitro-bi phenyl -4-yl)-carbam c acid
tert.-butyl ester Prepared from

(5- di et byl Ea{lnbDiday8-ade-spcbd4. 2ldeci8 g)-Bhangio} 5-nitr dodiplenghb d e/l )-earbamimetcyd
ester (Exalrg)elrte_ V{yles Qrd 4-fl uor ophenyl boronic acid according to the general
procedure F. 831 arned as a yellow solid (1.01 g) 10 Exarrple F8
[2-(2,2-Dinmethyl -tetrahydro- [ 1, 3] dioxolo [4,5-c] pyi

ol - 5-yl) - 4' Pfepared frosn Eﬁ-l(lr,é-depWewl-st{%zﬁljdec@ﬂBEMwdafii-nllttcephen)fliutgbamst er
Prepared fr R

[5-(cis-2,2- tr%tt r'%’;‘/‘FYlte %tterr%:ﬁa’gple ?42 %]8 ?oxg mﬁc’l})a ?%yﬂruor?p%eny}b)or%nm accilo 2-
nitro- phenylﬂ}ﬁmé&ammob)@ccbrdmgtte the geherabprocediROF60b iRl H00yellpwephd U461 om
[5-(cis-3 15 di hydroxy-pyrrolidin-1-yl)-4-iodo-2-nitro-phenyl]-carbamc
acid tert %)utyl ester (Exarrpl e C9) by treatnent with 2, 2-di nmet hoxypropane
and cat. TsOH4 H20 in DVF at 23 C] (845 ng, 1.67 mol) and

4- | uor opheMs (B dd 4 (M0 ) 8pA645C. 2. 34 mol )..according to the general
procedure F. htained as a yellow solid (643 rrg) MS (ISP) 474 [(MrH)t]; np

119 C 20 Mg Fo

(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-HY.
Example F24
20 [2-Fluoro-2-(2-methoxy-ethoxy)-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)1.

25 Example F25

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




(4' - Fluoro-2-nmet hoxy-5-nitro-biphenyl -4-yl)-carbam c acid t1&rApri bog4/! ester
Prepared from (4-iodo-5-net hoxy-2-nitro-phenyl)-carbamc acid tert.-butyl

ester (Emjrm,@oﬁS) (3.68 g, 9.34 mml) and 4-fluorophenyl by 8‘%‘%&0%93‘1

(3.61 g, 25.8 nmmol) according to the general procedure F. talne

yellow solid (2.69 g).. 25 M5 (ISN) 361 [{(MH)-]; nmp 250 C. Exanple FlO

[ 2-(1, 4- Di gxa- 8-aza- spi dec-8-yl)-4'-fluoro-5-nitro-biphenyl-4-yl]
-carbani c &&¢rgredifem (%t&énlﬁlo wHitross-fgtrehydrogeyran/bybiyaediyl)- PienyEP00109553

-38 P
RIS i e N A T G
(4.0 g, 7. thegepersl prosed ur&ﬁ Qi’é#lb?ﬁh@rﬂ/}’&lﬂgwdmmdﬁbﬁ%g)(l 33 g, 9.5 mml)

according to the general procedure F. Obtained as a yellow solid (2.43 Q).

5 Wp213C(dMSOISNE;@5TEdm- .|
(4' - Fl uor o- 2- et hyl -nirtﬁr}o bi phenyl -4-yl)-carbam c acid tert.-butyl ester
Prepared from (4-io0do-5-nethyl-2-nitro-phenyl)-carbamc acid tert.-butyl

ester (Exa le (756 mg, 2.0 nmmol) and 4-fl uorophenyl boronic acid (420
ng, 3.0 mmol ) according to 10 the general procedure F. Cbtained as an

anor phous YEIHesko SAPSndAkeiy- BenkyIoaty)-5 Mitrb eﬁﬂéﬁ[](%ﬂfgmk ac‘&?‘? n@%‘:@t o

(4-tert.-Butoxycarbonylam no-4"'-fl uoro-5-nitro-bipheny
acid tert. e'HEFtyI ester 15 Prepared from
(5-tert.-but oxycarbonyl am no-2-i odo-4-nitro-phenoxy)-acetic acid tert.

butyl est epre(paearﬁﬁra [ 85ddd-8- (UdmBthoky I3nFyIviB/))2-AkG- lﬁhefnwoc!as'm%ex&da@é&m c
acid (728 r nno )B or § to t ner al ocedure .. ot ai ned as
an orange Eﬂ’fY Tt iE‘WB%e 1@%?]( ?gﬂ) ﬁf’efim[cgmgﬁ]ﬂuo DY. bsr@lcaf—'&@rﬁﬂ@ F13
20 (2- Gol 04394imbl) uecrdmgitbitheg émemmwcledﬂre\&t )omah&macya%weirﬁmmg} yl

ester Prepared from (5-chloro- 4 | 0do- 2- ni tro-phenyl)-carbam c acid

tert.-buty e, Bl) and 4-fl uorophenyl boronic acid according to
Tl

t he genera tained as a

-

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 (Examplf: S4) (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
g)-

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 aryl halides
A mixture of the (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (2.0 mmol),
bis(pinacolato)diboron (2.2 mmotl), 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
[cE. Tetr. Lett. 1997, 38, 3841-3844). After addition of the aryl halide (4.0 mmol),
PdCly(PPhs); (3 mol%) and 2M Na,COs-sol. (7.5 mL) the mixture was stirred at 100 °C
until tle indicated complete conversion of the intermediate boronic ester. The mixture was
transferred into a separating funnel, H,0 (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



yel low solid (625 nmy). M5 (El) 366 (M). 25 Exanple F14 15 April 2004

[4' - Fl uoro-2-(2-nmet hoxy- et hoxy)-5-nitro-bi phenyl-4-yl] -carbamc acid
tert.-butWoesserr 15 April 2004 WO 01/29011 PCT/ EPOQ 09553p+38phli@Rey €d
from [ 4-iodo-5-(2-nmethoxy-ethoxy)-2-nitro-phenyl]-carbamc acid tert.-butyl
ester (Exanple B6) and 4-fl uorophenyl boro##€ acid according to the general

rocedure k.. i d a,yellow.solid (1.833 . M5 (ElI) 406 . 5
Ex anpl e P1 §rmecabgmqj and dricd bver 1832304. RerncSVal of the sgo)lvent left(a br)own resi 1|.\1/g,)which'

[ 2- (2-t ert .waBtuified by bilixy yel €ohimn GHrormatdPri gty RHPERIN bk feXdtheGar bani ¢ acid

tert.-butyl ester repared, from

[5-(2-tert .Cy%ﬂ WP)éf(ﬁgﬁWg‘X@%@DmﬂqU@dphenyl ]-carbanic acid tert. -
butyl ester (Exanple B10) and 4-fl uorophenyl boronic acid according to the .
general procedure F. htained as a yellow solid (735 ng). 10 M5 (I SP) 449

[ (MtH) +] . Exanpl e F16

[ 4' - Fl uor oGeneral poec@dir@-Hrx 0- oxazol i di n- 3-yl ) - bi phenyl - 4-yl]-carbani c acid
tert-butyl . Prepar.e rom ..

[ 4- ] odo-5y2- ' f%f?argig@?rt %ﬁgS<a59‘tc’>ii{a"9glr9'al‘?f’l’é):§ﬂf5?@fﬁ’ﬁéﬁ5ﬂ|tffjc%li%laﬁﬁ%s by Farbewylatives
butyl est eSupiEG GRphiTSHEA Ao {2 Rivk- pigeriyl)0diYbamic acid tert.-buty] esters with aryl

[ 5-(2- hydrgé?(&g%h%?sam no) - 4-i odo-2-nitro- phenyl]-carbanic acid tert. -butyl
ester (Exanple i by treatment with 1,1'- carbonyl diin dazole in di oxane

1 14,1 P et i syt S L)
general pr (E))gfe) u?éiigﬁ-?f}rg?ﬁégz% é%%%@%@kéﬁ 2 ngpi%giwi@esﬁﬁ)mhla
E ElM Iljl) -10; waps@ged ﬁSDz"qudal' eJGE}S-ZtInOSPheg._ unﬁ.ﬁ thin layer ?hrornatokgr?ﬁhg indicated
" - Fluoro-2- hyl -5:ni £ ro- enyl -4- - car ba aci

tert.-but yfgrggféé%] @r(%%ﬁ)lng% tﬁ%llgﬂc&elcf. fﬁ%‘-%ﬁ?%@ 7%‘3%75?&3- Phemjxtirewasani c
aci d tert. tigusfpiredstter sepfamathryuanB85H,@ 1030 Aif Wd@ﬁd&ea-aﬁgmé/gf %sbor oni ¢
aci d accor 'erl%é% wﬁggt nes 3o %ﬁ_)p{,ﬁ)ced r.e &: ~Qbtained as a ;E/{el?é ow solid
(699 ny) . ‘f : (?%ff‘i - 1iie 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 I: :
Preparation of (4-aryl-2-nitro-phenyl)-carbamic acid tert.-butyl esters or (4-{alkenyl-,
cycloalkenyl- or heterocycloalkenyl}-2-nitro-phenyl)-carbamic acid tert.-butyl esters by

20 Stille-coupling of (2-nitro-4-tributylstannanyl-phenyl)-cérbamic acid tert.-butyl ester with
aryl halides or viny! 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 hexabutyldistannane (7.5 mi, 15

mmol) and Pd(PPhs)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 XF-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.



15 April 2004 WD 01129011 PCTI EPOO/ 09553 -40 Exanple P18 15 aApril 2004
(2-tert.-Butoxy-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamc acid tert.-butyl

ester Pre m (5-tert.-butoxy-4-iodo-2-nitro-phenyl) s car L &=aci d
tert.-butj?‘l%gg%%gp (Example $4) (1.4 g, 3.21 mmol ) and Pﬁ‘m&wﬁ?

4-fl uorophenyl boronic acid (0.67 g, 4.4244wl) 5 according to the general
procedure F. Obtained as an anor phous yel |l ow substance (1.2 g). M5 (ElI) 404
(Me). Exarfiedolitveing examples relate to the preparation of (2-amino-4-arylethynyl-phenyl)- ‘

(2-tert.-B -'~]t h0: 5-nitr0-pi.phenylk - 4- vl ) - car.bani A [t . butyl
ester Pr ep;&%go %%crlﬁfl egf-?tbgp? N gﬁﬁt@%%lé)f?oﬁ%é(é@gyﬁﬁ? %ﬂ%ﬁg%ﬁtﬁ% ngnmtg Ggi:i d
tert.-butyl ester 10 (Exanple $4) (1.4 g, 3.21 mmol) and

2- f | uor oph&epetsbproceduradi:d (0.67 g, 4.83 mol) according to the general

procedur o o RLabiiadeat AN SR8 HA Y. EkboieHIE AR R 8Rxs BonclRedRl)

404 (M) .

(RS) - { 4' 5> Flcouplmgofiit tiodn-2-1{irRpl@nyl) enrbamjdadid pyrt.amatl esteoxwithpyetylehicdi n- 1- yl
] - bi phenyl - oéipgh}@scar bam c acid tert.-butyl ester Prepared from

(RS)-{4-i oY (o psb i ro-5-[(R)-3-(tetrahydro-pyran-2-yloxy)-pyrrolidin-I-

yl ] - phenyl klsosdobagaskiracouplingrdf {#etlynyle2natrojpRen Ad-6idhani0add tar.dpeyledtets om

[5-((R) - 3- vmﬁd{rgm' -Egg:rol i din-1-yl)-4-iodo-2-nitro-phenyl]-carbamc acid
tert.-butyl ‘ester a%l anpl e 20 Cl11) by treatnment with 3, 4-di hydro-2H pyran
and cat. T<0HSkRogashirDSMMEing®f 8liodod-atyl-I,Btdihpdiodrenzbiiy]) find Jdizepid-Zronex di ng

t582t F? ”?r]txﬁ'l ac&&%%ﬁd%%ﬁ’f%’fgjt ained as a yellowsolid (1.053 g). M (I SP)
(2" - FI uor o-femmsateo{yheShalide (5060 phvemgl),-adetylepicoanigamingd @d-45tembl); ByNyI3.6st er
7 oo A B OB TR o e
(0.60 g, 418&end®NF (8p Apl2 inl) 06uld bABISA]] 206 SGried ToHERDMID St Z53°G wiltile being
purged with Argon. Cul (1.2 mol%) was added and stirring was continued at 60 °C under
15 Argon atmosphere until tic indicated complete conversion of the minor component [cf. J.
Org. Chem. 1998, 63, 8551]. The mixture was transferred into a separating finnel, 5% citric
acid (50 mL) was added and the product was extracted with EtOAc (2 X 100 mL). The
combined organic layers were washed with sat. NaHCO;-sol. (50 mL) and brine (50 mL),
followed by drying over MgSO,. Removal of the solvent left a yellow residue, which was
20 puriﬁe& by silica gel column chromatography with hexane/EtOAc and/or triturated with
hexane or agueous EtOH to give the title compound.

Example K1
(5—C1'1101'0-2-nit1'0-4-phenyleﬂ1yny1-phenyl)-cﬁrbamic acid tert.-buty] 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.-butyl ester



according to the general procedure F. Obtained as an anor pRguspriyebdow
substance (687 ng). MsS (ElI) 362 (M+). Exanple F22 5

[2- (1, 4- Diypa18e@za- spi ro[ 4. 5] dec- 8-yl )-2' -fluoro-5-nitro-biRRgyhesds Yl ] - ca
rbamc acid tert.-butyl ester Prepared from

[ 5- (1, 4- di oxa- 8-aza-spiro[ 4. 5] dec- 8-yl ) - 44bodo- 2- ni t r o- phenyl ] - car bani ¢
acid tert.-butyl ester (Exanple C4) (1.89 g, 3.47 mmol) and

2- f | uor opheRysRIsRbEPE Eciodo-5¢metbgl-¢-nigo-phemyhbryrbamierdd tgt-but seeydirample

rocedure F i g '
F (VEED +] - nngfgfll% CE’e}j{I)EX ﬂgnn%? gﬁd Féﬁ’éﬁyﬁ%l‘ylgné @0§91L, iQ :H)nol)'\ﬁcéljdﬁ@to{ﬁégenerai
(2',5' -Dif | povasdpradet Abteined ant greentyeltvesalid (794 mglcar banic acid tert. - butyl
ester Prepared from (4-iodo-5-mret hoxy-2-nitro-phenyl)-carbaric acid

tert.-butyl st 335 UEXMPIQ-BR>d 3- 94 g, 10 nmmol) and

2, 5-di fl uorophenyl boroni'c 'acid (2.21 g, 14 mol) according to the general
procedure F_ Obtained as an anor phous yel |l ow substance (1.05 g). M (ISN)
379 [ (M B) " Exampledsd)| e F24 20

[ 2' - Fl uor o- 2- ( 2- net hoxy- et hoxy) - 5- ni tr o- bi phenyl - 4-yl]-carbam c acid

tert.-butyl L Vi BYEPReRGint 1 9IN 2-nitro-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl
[ 4-1 odo-5-( E-%rret hox;g- g?{]oxy) - I-pﬁi tro- pr?enny’] gnayr t?am' g}aci d tert.-but yIty
ester (Exanfft& B6) and 2-fl uorophenyl boronic acid according to the general
procedure F. Obtained as a yellow solid (3.63 g). M5 (ISN) 405 [(MH)"].

[22 Eé?”m e P2&par&Bfrom [4-iodo-5—(4-methyl-piperzazinl-1-y1)-2-nri]trcl>-phgnyl]-carb?milc aciid tert.-
"-Fluoro-5-nitro-2-(tetr. r.Q- pyran- 2.yl gxynme - bi phenyl - 4-
Lcarbamc . BePenes fﬁ’émﬁw‘ﬁﬂﬁégr& 15 ipph nd shasoonssB b T B9 09553
-42 Prepgy edceddr@ifig to the general procedure K. Obtained as a green—gellow solid (1.1 g). _
(RS)-[4-io0do-2-nitro- 5-%t et rahydr o- pyran- 2-yl oxynet hyl ) - phenyl ] - carbam c

acid tert. - | e Vi) .and 2-fluorophenyl boronic acid
accordi ng tghlg ﬁﬁﬁg%ﬁ@gﬁﬁ@&&sze% Obtained as a yellow liquid (2.606
Q).

Example K4

(5-Morpholin-4-yl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-ﬁl‘ltﬂ ester

Prepared from (4-iodo-5-morpholin-4-yl-2-nitro-phenyl)-carbamic acid tert.-butyl ester
15 (Example C3) (890 mg, 2.0 mmol) and phenylacetylene (0.33 mL, 3.0 mmol) according to
the general procedure K. 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 mlL, 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



M5 (ISN) 445 [(MH']. 5 Exanple F26 [2'-Fl uoro-2-(4- rrethqu; ril 2004
benzyl oxy) - 5- nltro bi phenyl -4-yl]-carbam c acid tert.-butyl ester Pr epar ed

from [ 4-i gE§ohsdofr Met hoxy-benzyl oxy) - 2- ni tro- phenyl | - car ba Lert.
butyl -ester ?Exarrpl e B11) (1.69 g, 3.38 mmol ) and 2-fl uorropﬁ‘ﬁﬂ%ﬁl or%nl C

acid (0.61 g, 10 4.39 mmtl) according to-#khe general procedure F. Obtained
as a yellow foam (940 ng). M5 (I1SP) 469 [(MH)+]. Exanple F27

(2-tert. - Bubmparedin BVe stepd asdolioviedni t r o- bi phenyl - 4-yl ) -carbanmic acid
tert.-butyl ester Prepared from

5-tert.-b =] -}l t t,. - but t 5
(el e oS F W0 8P Ligtlor B Mo B oy S B Fatml e P v
g ’rmr14h é m’rocts)er (Bcaropld G2y (465 rtzlgl.é. mervd) ialacgone éﬁ&mﬁ.) I(andmca(mﬂ% ESN{an

us -
pr ocgdur e )C/g 'fgmlyr%g%g); atEl ?%ﬁ'&o é?ﬂg“érag}/? 3 50%%\1‘%96&2%%&%%%“ %%qﬁeaﬁ‘rﬁ{:@%&c} d
tert.-busyl mesmerv&sts;ansdlimrldl b e300, Qbtainéd &é—[ded=&rdﬂ:btthlbrﬁd§l@hMﬁr) 4od)y-ham c
PO ot o wiBb S Bl Ll LA b LA U P, 10N I ERorphous
E) 4-i odo- 2- lrurdlowthenyll yhichmaa ndacted ovith plﬁmtglacbtyteyile (&sy ?Lpgglﬁmﬁhﬁz R é:):ozrdxrécr to

i s(pi naco Qran n
nol ((%I)O in 1, %% é“f %Pd'ggﬁﬁe‘“e(é‘saﬁﬁr) aé’?lk}(‘?gg‘d;&g? 65C unti | 'EI C i %dl E:at ed
conpl ete conversion of the iodide [ef. Tetr. Lett. 1997, 38, 3841-3844].

Af ter addi tMSAISP) 470 E0E#I) hedpi21&-324.°C. mol ),  Pdd 2(PPh3)2 (3 nol % and 2M
Na2CO3-sol . (7-5 nmL) the m xture was stirred at 100 C wuntil tic indicated

conpl et gyc¢ efsd @y of the internmediate boronic ester. The m xture was
transferre%separ ating funnel, H20 (30 nL) was added and the product

was 30 extracted with ether or EtOAc (3 x 50 nL). The conbi ned organic

| ayers wer elSndshBipxar§-azatspirols] dec £opl) 2vitto14-phenylethysylRlenERaaraess scidr i ne
(100 ni) aqgrtd[){n&g yer Na2SO4. Renoval of the.solvent left a brown

resi due, which s purified by silica gel colum chromatography wth

cyclohexane/ether or
Prepared from [5-(1,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-4-iodo-2-nitro-phenyl]-carbamic

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).

MS (ISN) 478 [(M-H)]; mp 179-180 °C.
Example X8

[5-(2-Dirnethylémino-ethyléulfanyl)—2-nitro-4-phenylethynyl—pheny1] -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



cycl ohexane/ Et OAc to give the title conpound. General procegusgibbodp
Preparation of (4-aroyl-2-nitro-phenyl)-carbamc acid tert.-butyl esters by
car bonyl atwyer/290uz Uki - coupl i ng of (4-iodo-2-nitro-phenyl)- I faz&Cl d
tert.-butyl esters with aryl boronic acids A m xture of t&gwﬁm/@a%c
(4-1o0do-2-nitro-phenyl)-carbam c acid teru7-butyl ester (I A nmol), aryl
boronic acid (1.1 mol ), K2CAB (3.0 mmol ) and PdC1l2(PPh3)2 (3 mol %9 in

ani sol e (6 Frepared froma 5-gart. fbtﬁdlqaarbssﬁyﬁmmdéﬂodo-@am'bmj&phbu]&nyhtacbudzhnch

I h

Lett, 1903 P! GROELDURRBAEORY, b7 AR Shd BBy Berult®e (PY 2823 mmefg
funnel , H7@c¢adingtp the gerrdalqutocadaire KeObtanmhdms amemngexdlidF0eehghi t h Et OAC (2
x 100 m_) The conbi ned organic | ayers were washed with brine (50 nL) and -

dried over Mg%ﬁ@hﬁﬁﬁ ?ﬁéﬁf]u;r# ojMept left a yellow residue, which was

15 purified by silic romatography with or hexane/ EtOAc to

give the title 0 ound CGeneral' rocedure : Preparation of

(4-aryl -2- r&&éﬂwg&yl )-carbamc acid tert.-butyl esters or (4-{al kenyl -
cycl oal kenyl - or heterocycl oal kenyl }-2-nitro-phenyl)-carbam c acid

tert. -butyl{5830thdRy-etoxgh J2Lﬁi?rocé’k5mehﬂ&hgﬁr# henyll ccjarbam%c acE)d ert -butsyl ester

(2-nitro-4-tributyls annanyl phenyl)-carb i'c ac ter ter with

aryl halid or |nyI gpgolates or Stille-coupling o
(4-i odo- 2- f?l?aa 79 {4-iodorsiR-anethewy-cthery)- Z-quzph@yuewbamm acid tert.-butyl

trial kyl ar%&t@m 836)(875%! .2 ififnol) and: lacetylene (0.3 1 di
(2-nitro- 4 tr| but ?/mﬂt anngny| - ghenyl )) O pnylacetylens 3m1—‘b31%]rqo)ea§tc%rr 525

ng, 1.0 PERF P’Eﬁ#t%tawﬁlraéwd}mw@ (569 mg)
(4-iodo- 2- nltro phenyl) carbamc acid tert.- 25 butyl ester (Exanples B)

(10 moh) WS(E@QK&EID(MPM*]@MWMME MRafeeidort, 15 mml ) and
Pd(PPh3)4 (116 ng, 0.1 mmol) in toI uene ?20 n.) at 60 C for 5 days
accordi ng t.o Bull em Soc. Jpn. 1983, 56, 3855-3836), aryl halide or
vinyl trifl =95- 6.0 mml ), anhydrous LiCl (126 ng, 3.0Omvol) and
Pd(PPh3)4 (5 nmol% in DME (3 nmL) was stirred at 100 C under argon

at nospher e {Grethoky-@-nitai-¢-phenylethppyiqitengldratbapiid oid .3t Bgest annane. The
reaction was cooled to 23 C stirred with sat. aqueous KF-sol . (5 m.) for

45 mn, fil th th d.th t

dri (randnovelr rt{gé%gdhgkgﬁ% Fﬁe[‘?l?]e solme%cﬁp EWD\e/‘éaé i ‘fjttelg"{i 5|el Vva\?\,hl ch
was puri fi éﬁﬁtasppkiﬂﬁ)éa.lgg@ﬁ@humsi) and phemiagtyteph (0. Mhﬂ, hsxanel) atédadingeo gi ve
the 1tLe GRURAI prababRIK) OBARAAIR. Y290 (G EPOO) 09553

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 asa
yellow oil (5.2 g).

MS (ISN) 543 [(M-H)].
25 ExampleK13

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



-44 The follow ng exanples relate to the preparation of 15 April 2004

(2-am no-4-aryl et hynyl - phenyl )- carbamic acid tert.-butyl esters in

regi oi so i pure fashion (Synthetic Scheme G: Cener e K
Pr epar at mbgghé(oﬁl- al kynyl - 2-ni tro- phenyl )-carbam c acid te?tb?&%#a@g%%est ers
by Sonogashira- 5 coupling of (4-iodo-2-14g840-phenyl)-carbamc acid
tert.-butyl esters with acetylenic conpounds; also Sonogashira-coupling of
(4- et hyny| - Prepated deophn Entert).-botoxdyearbanydarhish ot Biddo-tiudityb- phehexyg)-aastit heidtert.~

hal i des; a i Ia- | i-ng 8- 1,0doy 4; aryl - 1, 3- di.hwdr p- 4| [
1t azep R3S IBLRAE O B0 80 minaid B Shece it ISR Er PRI e
(3. 0- 4.5 mmudcprding et tht geriecal pooedured. (Chtéindd &s apeilol, soBEIN4()3. 5 mmol ),
PdC12(PPh3)2 (5 mol %9 and PPh3 (2.5 mol% in THE (12 nlL) [with very
i nsol ubl e §\ad [ coul d be added] was stirred for 20
mn at 23 %ﬁ@%@gmg+%?ﬁ’g‘3%§m3%éAr gon. Cul (1.2 rnol% was added and
stirring was continued at 60 C under 15 Argon atnosphere until tlc
i ndi cat ed chxgmhple Klgonversi on of the minor conponent [cf. J. Og. Chem
1998, 63, 8551] . The m xture was transferred into a separating funnel, 5%
citric aci ) : ;! : th 1. @ j (2
c 100 L) g T DR E oA SR REH 2 MR e Bl b el e
(50 nmL) and_brine (50 nl) foll owed by drying over MgSO4. Renoval of the
sol vent | efPre@avéﬁqm\mfésﬁ-@%,&wﬁl&lh[1vé§wzelapcﬂ~vhwhon9-%mdq:&-rg@o- col urm
chr omat ogr &, Wilih L i Reane Agugous
EtOH to gi vgm?h e ti%@c %p%(r?g\g gggéﬂlﬁg&?(:ah&b%%w&e (Ii 1 Y
( 5- Chl or o- 234¢ptding o thh senera preaaduregh &hained ay tuerapgaedlid Ged g) . - but yl ester
Prepared from (5-chl oro-4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl
ester (EyanmteIsRP3EIME) % Hp 187-949%®1 ) and phenyl acetylene (0.5 ni, 4.5
nmol ) according to the genera? procedure K. Obtained as a yellow solid (944
ng). M5 (ISE& 371 !gMH)-] and 373 [(MH+2)'];..np 166-167 C. Exanple K2
(5- Met hyl -2 1 phenyl et hynyl - phenyl )-carbam c acid tert.-butyl ester
15 April 2004 WO 01/29011 PCT/ EPO0/ 09553 -45
(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.-butoxycarbonylamine-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)"], 428 [(M+NH,)"] and 433 [(M+Na)*]; mp 134 °C.
Example K17

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



Prepared from (4-iodo-5-nethyl-2-nitro-phenyl)-carbamc adelstpgyﬁqgg@utyl
ester (Exanple B2) (1.13 g, 3.0 mmol) and phenyl acetylene (0.5 ni,

mrcl ) acceydlbPeeto the general procedure K- Obtained as Iow
solid (794 ng). M5 (EI) 352 (M+); np 161-164 C. 5 Exanp %fﬁg&"x’%?’

[ 5- (4- Met hyl - pi perazi n-1-yl)-2-nitro-4-phghyl et hynyl - phenyl ]-carbam c acid
tert.-butyl ester Prepared from
[ 4- i odo- 5- (Prepared fionp( peyaamimettiylyd-joda —thephﬂwﬁyda}barm: beiditert.etmityl dstert

but yl ester e ac ne

25 o) BRI RO ot T R SRR iR (Ol
green-yel | cﬁ&%ﬁ)hmle&ctlr@g toviBe ki)l p&G&dp(d\K}@Bﬂamemas 47 Blive sord dhple K4
(5- Mor phol i n-4-yl -2-nitro-4-phenyl et hynyl - phenyl )-carbam c acid tert.-butyl -

ester Pr ep%gqlg Rggﬁgﬁ?ﬁxﬂqgﬁaﬁe%%gegl n-4-yl - 2-nitro-phenyl)-carbamc acid

tert.-butyl "este 90 ng, 2.0 nmol) and phenyl acetyl ene
(0.33 nmL, 3.0 mml) according to the general procedure K Cbtained as an
orange sbl ikkapRdeKi®). M5 (1SP) 424 [(l\/H—l) +]; np 190-191 C. Exanple K5
(2-Nitro-4-phenyl et hynyl - 5-t hi onor phol i n- yI phenyl ) -carbam c acid

tert.-butyl tg 23 Rﬁﬁg& -nitro- -

(4-1 odo- 2- n(ﬁ% [ é t%)%rp h %Wy% o 0 P)en}(r:l?it;1 ayr%P(%1 e%%li grntlc a%d terﬁ
ester (Exarpis 0@23)' (1.0 g, 2.15 mmol) and phenyl acet yl ene (0 36 ni, 3 22
mol ) according to the general procedure K (btained as an orange solid

(620 ng). 'ﬁeﬁi@&hoﬂﬂ@lﬁ)(ﬂg&wi hitarbxGrop by Makolib 2 -HirodHentl ) ABiSmiic acid

Exanpl e K6
[5- (1, 1- Di 62’6 -Butrbesar SRO-PR-5451/P90 (523 & 7 d 1 anmebinprepeisg fpm (helioty-4iedsani c

acid teng. 'Z-QHI'G’-bhé‘xﬁll)eEargémﬁoidd te?togﬁtyy\QtQ](ﬁﬁ%QrH%IJe HISTd 50 3o madiy ¥P

Prepared in tw sSteps as fol sol ut

(4-i odo- 2- #@%@%N&ﬁ@r E){?@Igr HL-Q mymolp (2583l 2. 5% dn b@r’#ﬂﬂ Bcimdi, .8 mmoljgag|
ester (Exa X0 £458. 1riamoia lﬂrqeétbné gs@ﬁﬁg%@ﬁ%ﬁ(l@b}n@% 258056 ddy)y 0. 3M

anmoni unmol y date soI { wer e added at “0OC and
and phenylacetylene (1 17 mL, 10. 67 mmol) accordmg 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
(S-Hydroxyraethyl-Z'-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) according to
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.



5 mxture was stirred for 1 h at 23 C. Obtai ned the 15 April 2004
[ 5- (1, 1- di oxo-t hi onor phol i n-4-yl)-4- iodo-2-nitro-phenyl)-carbam c acid

tert.-but (497 ng, 1.0 mmol ) as an anor phous vyell ial ,
whi ch was)é‘lrroeglzéggtji wi th phenyl acetylene (0.17 nm., 1.5 nmol )9}2"5}%&@?5@6 to

t he general procedure K Obtained as a ye3dow solid (245 ng). M5 (ISP) 472

M-H) +] ; 217-221 C. 10 Exanple K7 [5-
[1,(4- l[_)? oLa- géﬂﬂw_ls_&io[ 4. 5] dec- 8[rEI )-2- ni[ t r(()- 4- phenyl et hynyl - phenyl ] - car bam
c acid tert.-butyl ester Prepared from
5-(1, 4-di g : 8L 9k4.5hdac: 44] - 2=l Lo Q=+ - am ¢
hoi d tert. -Pocyieearashy Bl o bHet: Sl dl B b A
)

I
phenyl acetylene (1.24 m, 11.3 15 nmol) according to the general procedure
K. Obt ai nedPgBargd &rogm (e csrmethioxy &-ipdo- g tra-shynyl)zearbimicgclq tertmbutyl 9ste80 C.
Exanpl e K (Example $2) (605 mg, 1.44 mmql) and ' i
[ 5-(2-D net ylargﬁieno-)ét hyIIn ul falr?ﬁ(;z%q rﬁ}%e%l?fftélﬁgﬁgﬂ%% ﬂg‘h%/]l%ﬂ%lﬁl I F%IgF m c
aci d t er 6. -toithe genesaltpspcednrerk. Phtringd sy yallow solid (508 mg). .
[ 5- (2-di et hyl am no- et hyl sul f anyl ) - 4-i odo- 2- ni tr o- phenyl ]-carbam c acid

tent. -butyl MegERr3sBiExeyPLg 1 c (721 g, 1. 54 mol ) and phenyl acetyl ene
(0.25 mL,-2.31 nmmol) according to the general procedure K. Obtained as an

anor phous yellow material (595 ng). M5 (ISP) 442 [(MtH)+]; nip 179-180 C
25 Exarrplem

(5-tert.-Butoxycarbonyl am no-4-nitro-2-phenyl et hynyl - phenyl sul fanyl ) -acetic

aci d net hyl {4eet Blzoddphetiyldthy 45 -hR o 4891 3- el [JHRAN Qifnathic a4d t&k epayed

from (5-tert, - but oxycarbonyl am no- 2-i odo-4-nitro-phehyl sul fanyl)-acetitc
acid nethyP®&ster (Exanple D2) (780 ngy, 1.67 nmml) and phenyl acetyl ene
(0.27 nL, 2.5 mmol) according to the general procedure K Obtained as an

orange 3ol i]?keﬁi&& fmj?] (S-hﬁirbk)ﬁﬁé&x#ﬁ@-i&d%ﬂllﬁd— hén)ltfm-ciz%'én%@Zci@tert.Eblﬁylaéﬂeg e
Kart ety R BRI & of oD SnR Dbk Spnenacebline 10.51 ¢ S Rusolf
[ 4- i odo- 5- (&comlifiproythe byl précetivie 10-GHtsiAYd hs £ pelloanictidaeisg gher t . - but yl

MS (ISN) 385 [(M-H)]; mp 198 °C.
Example K23

15 (RS)-(4-(4-Fluoro-phenylethynyl)-5-{methyl-[2-(tetrahydro-pyran-2-yloxy)-ethyl] -
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-iodo-2-nitro-phenyl}-carbamic acid tert.-butyl ester

20 (Example C6) by treatment with 3,4-dihydro-2H-pyran and cat. TsOH.H,0 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.-buty] ester.

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



ester (Exanple B6) (876 ng, 2 mmol) and phenyl acetyl ene (0.18}pw206% nmol )
according to the general procedure K Cbtained as a yellow solid (569 ny).
10 M5 (| SRjo ¢iksof1( MrH) +] and 430 [ (MrNH4) +]; np 118-119 C peEspdijesssK1l

(5- Met hoxy- 2-ni tro-4-phenyl et hynyl - phenyl )-carbam c acid tert.-butyl ester
Prepared from (4-iodq-5-net hoxy-2-nitro-pBényl)-carbanic acid tert.-butyl
ester (Ex e BS 1.1 , 3,,00 mol ) and phenyl acetylene (0.58 nlL, 4.5
mol ) acco?(m%ﬁgmﬁ&)- 11%"*{*}@ %@ﬂ"é#as toyths generrkpReedabt ki Rbtpinesd ag ayaievirRrewe i d
(1.1 g). Myidcbhy oiB629(E); np 129 C.  Exanple K12 [5-(2-[ 2-

[ 2- (2- Met hoxy- et hoxy) - et hoxy] -ethoxy}-ethoxy)-2-nitro-4-phenyl ethynyl -

phenyl] -car, ) |d.ter-t.-butyl ester 20 Prepared from
[ 4-1 odo- 5- @Q?gb[%fggwgmt hoxy- et hoxy) - et hoxy) - et hoxy} - et hoxy)-2-nitro-
phenyl]-carbamc acid tert.-butyl ester (Exanple B7) (5.7 g, 10.0 mmol ) and

phenyl acet \Hxenld K255 nL, 15 mmol ) according to the general procedure K
btained as a yellowoil (5.2 g). M5 (ISN) 543 [(MH-]. 25 Exarnple K13

5-tert.-B b ] NO-4-nitro-2- leth - ph -aceti i d
Lort - bid y I R R o I BSReh o0 D e Ser Ehbe B Sssbic 248 teriepar ed
I ro [n ( 55 t S@qlb:&n@g@onm)éw@i 2£imﬂm>;arﬂgit-ﬂm@ )ﬁ&%%&tﬁeﬂ@ e?4i1cn1%64%.51

ert.- bu ester e : : . NT,N0 nd phenyl acetyl ene
(0.49 nL, & Brﬁ?ﬁ?’)(dm%‘%? %‘an’?éalt&’(So'fﬁ%ﬂ%%nggﬁfnesr%éé' ‘ESC&B (Z%}’E‘B%eé as a
yellow solid (1.4 g). M5 (ISP) 486 [ (MtNH4)t]; nmp 130 C. 5 Exanple K14

(RS) - 5- (2, MOBREAYM™); mp 96-98 °C.
[ 1, 3] di oxol an-4-yl net hoxy) z 2- ni tr o- 4- phenyl et hynyl - phenyl am ne Prepared

from (RS)- ei]:%é;?eﬁ?- gethyl- [ 1,3) dioxol an-4-yl net hoxy) - 4-i odo-2-ni tro-

phenyl am n E5) (4.5 g, 11.4 mmol) and phenyl acetyl ene (1.88
rnl,17.1 mol ) according to the general procedure K. Obtained as an orange
solid (B4 [gjterti-Buwsyﬁ-%@u@@?pt[emm)wu—zmim@hm]-earbamic acid tert.-butyl

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.

General procedure L:

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

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

Also preparation of 4-aryl-1,3-dihydro-benzo[b][1,4]diazepin-2-ones by reduction and
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.



Exanpl e K15 (5-tert.-Butoxycarbonyl am no-4-nitro-2-phenyl etisyap) 2b@nzoi c
acid nethyl ester Prepared from

5-tert. - byy@¥ysaiponyl am no- 2-i odo-4-ni tro-benzoic acid ”EEEi‘)EP@(%s}%Ss
(Exanmple B3) (1.22 g, 2.89 nmmol) and phenyl acetyl ene (0.48 nL, 4.34 mmol)
according to 15 the general procedure K -&btained as a yellow solid (793

mg). MB (1SP) 397 [(M+H)+] and 414 [ (MrNHA)}]: np 173 C.  Examle K16
(5-tert. - BUW Feen woh 4ngh2 - phenyl et hynyl - phenyl ) - aceti ¢ aci d

met hyl estey ,Rrep %’fﬁ% Hiftr8Tm ound gl 0 mmol? and ﬁnCIz F%‘Izo (5.0 mmOI) was exthe}['

(5-tert.-butoxycarbonyl am no-2-10do-4-nit acetic acid
ester (Exanfiedia Bt L) RVch"}l) or(aitefmmgel}'m m@mn(ﬁ ;rllamud DMF (12 rnL)

Bheny! scel Vheecife ool *‘“@K‘%“%‘%E?d&%[# %"f"‘f"%ﬁﬁ]

and 433 p( MHE&H 25,:830p 'Il'@ztea@tlomr@wml?rought to pH 8 by addxtlon 'of sat. NaHCOs-sol.

(5- Cyanomet = 2- yl
coter 15 Aphd SBTb D ERYSE T I AL JB S AR BBl e Biched Rt

( 5- cyanonet hsihe and dded oveniNa$O pRemyial of thezalvient lalt agellew solid wthjth eif necessary
(Exanpl e B9_LVg, (RGN 1R =Bac ) I) and phenyl acetyl ene
(3.24 m, Zggn%ﬁr d@csggg H%l"{r&?%oglat‘%e% procedure K. Obtained as an
olive solid (1.6 g). M5 (1SP) 395 [(M:NH4)""]; np 166 C. 5 Exanple K18
(RS)-[5-(2,3 Di hydr oxy- propoxy) - 2- ni tr o- 4- phenyl et hynyl - phenyl ] - car bam ¢
acid tert.-_butyl ester. Prepared_from

(RS)-[5-(2, M@W&@ﬂuﬁﬂ% ¥n40d §d&3- nj tr o- phenyl ] -carbanic acid

tert. -bupyl T@%&ﬁh&B@f@‘fé mfta 1M Eeux(@§12@nﬂnoliu11ﬁtdﬁ@ﬁpfsarﬁpﬁc%lf (101, 30

(5-allyloxy-4-iodo 10 2-nitro-phenyl)-carbaric acid tert.-b ester

( Exanpl e mwk)mazedéedl@ne dustd P mempol) e dhe Bkt waskied 2t 20 %unéqr AxgeRol ),
0504 2.5% i Brrhes Q@L{nmemc@caaedrmmﬂe@e&mm@gme&% otk dBERb b
acetone (250 nmi) andH20 (100 nli) at 23 C for 6.days) and phenylacetylene
(1.17 L, 10w8wddol) according to the general procedure K. Obtained as a
yellow solid (2.74 g). 15 M5 (ISP) 429 [(M+H)*]; nmp 157 C (dec.). Exanple
K19 Method d: Reduction with Fe and HOAc

15 To a mixture of the nitro compound (1.0 mmol) in THF/H>0 (4:1, 10-50 mL) was added
Fe powder (6.0 mmol) and the mixture was stirred at 70 °C under Argon atmosphere until

20

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).



(5- Hydroxyrnet hyl - 2- ni t r o- 4- phenyl et hynyl - phenyl ) - car bami ¢ 1@%5},, bedd - - but yl
ester. Prepared from (5-hydroxynet hyl -4-i odo-2-nitro-phenyl)-carbamc acid
tert.-but wogﬁﬁﬁh (Exanmple Vh) (2.61 g, 6.62 nmol) and phf;,&)f@?wélsfne

(1.10 nmL, 9.93 mmol ) according to 20 the general procedure K ained as a
yel low solid (1.76 g).. M (ISP) 386 [(MNHEB~+]; nmp 177 C (dec.). Exanple
K20 [ 5-(4- Mt hoxg &gferl din-1-yl)-2-nitro-4- phenyl et hynyl - phenyl | - car bami ¢
acid tert. - BiY (JFP) éM+}§B]aPﬁEdé9-éé3f€om [ 4-i odo- 5- ( 4- met hoxy- pi peridin-1

yI)-2-nitro phenyl] carbamc acid tert.- butyl ester (Exanple C5) (1.0 g,

2.1 mvl) amgappengl acetyl ene (0.35 rnL, 3.15 mmol ) according to the
general procedure K. Cbtained as a yellow solid (799 ng). np 147-150 C. 15

April 2004 01/ 290 POQ 0953 -50 Exanpl e K21
(5- Cyanonet KGR § %t°44‘ﬁgéﬁ1§1F@Vﬁ¥1nl§h%HeﬁylP9mlééﬁﬁd¢ﬁtcblatc'l eterert . - butyl

ester. Prepared from (5-cyanonet hoxy-4-iodo-2-nitro-phenyl)-carbamc acid

tert.-butyl 2hi I

(8r24 mlf yzpe?a&rd frdrﬁ)(g?glr&?% htﬁﬁ?@)“’gﬁ le%-tgfllgirgm@o%e lI}Ei E%%)A té)I(Eeéiﬁ'{-%:}ed as a
el Low'sdh + xeatie k) iR 215 mawd) pgaiuchipn with SoCh 2okt 24320 mamol)

[ 4- (4- FI uor acqah@iny iR gaNdrkt Srolydli-e Xy(Ridyd b?omﬁ@a a%rwﬂaho%mmscmgf' d

tert.-butyl ester. lo Prepared from

(5- hydr oxy Ritr grbamc acid tert.-butyl ester
(Exanpl e VW{%@%‘%?&SI 317) W?E%ﬁg&/’ﬂ%"fﬁhér opheriyl acetylene (0.91 g, 7.61
mol ) according to the general procedure K OCbtained as a yellow solid

(1.55 g). MBx4rh@kll4385 [(MH)-]; np 198 C. Exanple K23 15
(RS)-(4-(4-Fl uoro- phenyl et hynyl ) -5-{net hyl -[ 2- (tetrahydro pyran 2-yl oxy) - et

Y om (RS- (& PouReS Rrabhareherse s eyt bcashran sy ibeny | am no - 2-

nitro-phenyl)- car bam c acid tert-butyl ester [RO 69-3820/000, prepared from
{5-[(2- 10 Prepared from (5-methyl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

(Example K2) (741 mg, 2.1 mmol) by reduction with SnCl,-2H,0 (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 L6
(5-Amino-2-chloro-biphenyl-4-yl)-carbamic acid tert.-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).



hydr oxy- et hyl) - met hyl - am no] -4-i odo- 2-ni tro- phenyl } - car baniscam¢ bba
tert.-butyl ester 20 (Exanple C6) by treatnment with 3, 4-di hydro-2H pyran
and cat. TeQbi0iin DCMat 0 C] (2.09 g, 4.01 mmol) and CT/EP00/095'3

4-f| uorophenyl acetyl ene (0.72 g, 6.02 mml) according to the ge al
procedure K. Obt ai ned as a yell ow brown sdéii-d (1.84 g). M5 (I SP) 514 [
(MtH) 4] ; 134 C. npl e K24 25

(RS) - { 2- NltmﬂEI@ﬁé&WdW[SMHZJ (1t mpamadi 8Cpyr an- 2- yl oxy) - et hoxy] - pheny
|}- carbamic acid tert.-butyl ester. Prepared from

(RS)-{4- 'Odﬂ‘xgmglet]'fﬁ 5-[ 2- (t et rahydr o- pyran- 2-yl oxy) - et hoxyl - phenyl } -
carbam c aci -butyl ester (Exanple S3) (743 ng, 1.46 nrnol) and
phenyl acetyl ene 15 April 2004 WD 01129011 PCT/ EPOO/ 09553 -51 (0.24 ni,
2.19 mol )~ hxdenmongrmethlbiphsarlet-3l)-qorsenidacid tect-lauylesieed as a yel | ow br own
viscous oil (429 ng). Ms (El) 393 (M+). Exanple K25 5 Prepared from

5-(2-tert . g
L 1 TS i s S B M Bk
(541 ny, >4. § ) (3 IS 2B ttaéﬂmreh)fémnamorpwﬁbé’dm ecaqrdiggta Hreegs narsl a

yel l ow sol i gracza&gmamemsﬁ@btﬂzdw m;sa S8 Exanple K26 .-a io
[5-tert.-Butoxy-4-(4-fluoro-phenyl ethynyl)-2- n|tro z)henyl]-carbamc acid

tert. -butylgvggs< 5. PQ@ ared _from

(5-tert.-bu {,ﬁ 29%P4- MR ¥226Cphenyl ) - carbanic acid tert.-butyl ester
(Exanmple S4) (1.40 g, 3.21 nmmol) and 4-fl uorophenyl acetyl ene (0.66 g, 5.46
mrol ) accoEgdamgleti® t he general procedure K. ohtained as a brown solid (520
ng). 15 M5 (EI) 428 (Me); nip 201 C. General procedure L: Preparation of

i1 10 phony 13 NESE £ SaRatey e pito-citey g bero i G e by KER OO cid

4-aryl - 1103- cirhylsintgt-dsenzo [b] [ 1, 4] di azepi n-2-ones by reduction and

Prepared from [5-(2-dimethylamino-ethylsulfanyl)-2-nitro-4-phenylethynyl-phenyl] -
carbamic acid tert.-butyl ester (Example K8) (551 mg, 1.25 mmol) by reduction with
SnCl-2H,0 (141 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 1.9

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

Prepared from (5-tert.-butoxycarbonylamino-4-nitre-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 methy] 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,



20 concomitant cyclization of 3-aryl-N(2-nitro-phenyl)-3-axquafsgjsonam des
Met hod a: Catal ytic hydrogenation A m xture of the nitro conmpound (1.0
mol ) in MdbkeniEtOH and THE (1:1 ca. 20 nL) and 10% Pal Bgﬁl}gﬁ%]%ﬁar bon
(20 mg) or Raney-N (20 ng) was stirred vigorously at 23 under

hydr ogen at nosphere until tlc indicated -8wl ete conversion. The catal yst
was filtered off, washed thoroughly with MeOH or. EtOH and THE (1:1), the
sol vent wad3.28enmebactordingaatine ganerpl peoceteretli {rhethod bjhadbtdinedhs & Hghwazllow
general ly %@%%@h for further transformations. 15 April 2004 WO

01/ 29011 P 553 -52 Method b: Reduction with SnCl2.2H20 A m xture
of the nitro conpound (1.0 mml) and Snd 2. 2H20 (5.0 nmol ) was either
stirred inMS$ GSP} 3% Hﬁéﬂéf] 70d 803 [{M+Na){;empads0®6ly in pyridine (3 nL) and
DMF (12 nmL) at 23 C under Argon atnosphere until tic indicated conplete
conver si on gt Tetr. Lett. 5 1984, 25, 839). The reaction m xture was

br ought to%%g'kgg_ladditi on of sat. NaHCO3-sol. and extracted with Et QAc
(2 X 100 m_%. The conbi ned organic | ayer were washed with brine and dried
over NaZSOH ~%W@V%K2-methm-%&vé&phwieﬂmﬂs@hmlkmdrpiwa:icbmm-biutyl ester
necessary - can be purified by silica gel colum chromatography. Mthod c:

by o e %ﬁf@%ﬂ?%ﬁ”ﬁﬂ‘m 1?’f’sﬁﬁl‘zﬁ?ﬁ‘%‘%@ﬁﬁeﬂ'{ﬁ%@-Eﬁa*@%?“%‘-?%ﬂ&ﬁ%%é’ (3.0
mol ) and #97e-hHtkester (Brrannis Ki19)dd-47 srd4emmel by sedstion adthosnHe?HQH3.88 t1 ¢

i ndi cat ed e0o1m} Birfoll FLEdis} &9l AAEEEY | | 108-.h.
Met hod d: Ed tio?]bfvm&t%h .eggﬁlgégH%Ac 1g¥%&gnn(1ﬁ%tureg%w?ﬂ%édrhsta@fgg%gund

(1.0 nmol ) 59 90 (4:1, 10-50 nl) was added Fe powder (6.0 mmol) and
the m xture was stirred at 70 C under Argon atnosphere until tlc indicated

conpl et ® COYERIS BIN(MARBEOLS-rsup’ as described in nmethod b. Exanple LI
(2- Ami no- 4-i odo-5-t hi onor phol i n-4-yl -phenyl )-carbam c acid tert.-butyl

ester 20 Prepar rom
(4-i odo- Z-Mhi onor phol i n-4-yl - phenyl )-carbam c acid tert.-butyl
ester (Exanple C2) (1.05 g, 2.25 mmol) by reduction with Snd z-2H20 (2.54

g9, 11.3 mmi2-Amiacebnmirpliplined-yhe-phengediynfir sl @rbarhidatideet ButyRtai ned as
a light yellow solid (993 ,

Prepared from (5—morpholi;1—4-yl-2-nitro-4-phe_.-ny1ethynyl-phe:nyl)-carbamic acid tert.-
butyl ester (Example K4) (563 mg, 1.329 mmol) by reduction with SnCl,-2HO (1.5 g, 6.65

15 mmol) ?ccording 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-2-nitro-4-phenylethynyl-phenyl)-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 Example114

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



mg). M5 (1SP) 436 [(MrH)*]; np 125-127 C. 25 Exanple L2 15 April 2004

(2- Ami no- 4-i odo-5- nor phol i n-4-yl -phenyl)-carbam c acid tert.-butyl ester

Pr epar ed Wooy20drii odo- 5- nor phol i n-4-yl - 2-ni tro- phenyl) - car bgfEsoaosd
tert.-butyl ester (Exanple C3) (753 g, 1,65 mmol) by reduction with

SnC12 2H20 (1.9 g, 8.-27 mmol) according” § “the general procedure L (method

per Epool oaaeated SR AR Gt B pTiine 2o thmReam eyt Beaisietid
(2- Ami no- 5-mbthplrestet{ﬁhanyﬂeé&lﬁyml4mggamolﬁmma)rﬂqafedecm with 8nCl-2Hu@\R. légt er

Lert - butyi* Serdiol st e Ragertimotii b Cheifu by Bysitie e pinclf

SnCl 2. 2H20 (421 845. g, 10 Mol ) according to the general procedure L (rnethod
b). Obtained as an orange solid (483 ng). M5 (I1SP) 343 [(M+H)+] and 345

[ (M+2+H) F] . o 5- et hyl - 4- phenyl et hynyl - phenyl ) - car bam ¢
acid ter%. % E‘éﬁ%ét er ISlgﬂ’rep ired from (5=net hyl - 2-ni tro-4-phenyl et hynyl
phenyl)-carbamc acid tert.-butyl ester (Exanple K2) (741 ng, 2.1 mmol) by

reducti on ixam@nll®. 2H20 (2.37 ¢g, 10.3 nmol) according to the general
procedure L (nmethod b). Obtained as a light-brown. solid (419 ng). M (I SP)

323 [(IVH—|) | 221 -

[ 2- Ani i no- (ﬁmolé ?E%Za?%%o%%w)ﬂfﬁh%ﬁgf W °’f¥ﬁé“"ﬁ§}’i‘°j"y erhryBgm c add
tert.-butylp eeslﬂ@arbarepam dert. rlnmflester

[ 5- (4- met hyl - pi perazi n-1-yl)-2-ni tro-4-phenyl et hynyl - phenyl ] -car bam c

gﬁiCZthgLLO (Zﬁ%gezg&hﬁqsg%?@ ?{rﬁ%c%l(fggggto t’?@ %ﬁ P% oce u‘% gn e

(et hod 16) Pfenvlaﬂn@ar -pbenil]-earbasgie aciideitdbetyl @stg)(Eowp!(elme) (&1@% StaUveRgol) ;
81-85 C B3AMBL&idPwith SnCl,2H,0 (6.2 g, 27.54 mmol) according to the general procedure L
(method b). Obtained as a brown oil (2.9 g).

MS (ISP) 515 [(M+H)").
Example 116

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 117
(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,0 (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.



(5- Ami no- 2- chl or o- bi phenyl -4-yl)-carbanic acid tert.-butyl 16y 26
Prepared from (2-chl oro-5-nitro-bi phenyl-4-yl)-carbamc acid tert.-butyl
ester (Exwepliesofil) (783 ny, 2.24 mmol) by reduction with BofGEPoob3 (2. 53
g, 11.2 mml) according to the general procedure L (nmethod b). Obtained as
a yellow solid (684 ng). 15 April 2004 W 01/29011 PCTI EPOQ 09553 -54- MBS
(El') 318 (I\/ﬁ} anld go [ (Mt2) +]; np 109-111 C.  Exanple L7

(5- Ami no- Z-ﬁph%PETphenyl 4- yI) carbam c acid tert-butyl ester Prepared
from (2- met hyl - 5- ni t r o- bi phenyl -4-yl)-carbanic acid tert.-butyl ester

(Exanpl e 5[z=a;n1@6>5311;\4;¢02a 8- zmmp)robys]mlat—alﬂ)—ié@H&nﬂlredg@vhphafyllmatﬂ‘mﬁd 36d

rosor 10 | L AGpiSDg Bl IRSS S SRR, 2l S8 Dk S5 b gL

[ 2- Ami no- 5- (2bainivechtestrbuyl estdny| sul f anyl ) - phenyl et hynyl - phenyl ) - car bam ¢
acid 10 tert -butyl ester Prepared from

Car ban ¢ ach PRRAHOR (v 2 AN ol Gt SRag- PR R s BB lghen-
reduction \Aparbam&a@idZQszut(ynestht (BxaBpRKNDI7P gat6 mﬁnh@:ﬁmthngeﬁer al

grlgf?ﬁﬂ‘irk&i-sﬂé?%%‘%@ (b, @h@&ggq B8 L0 0 B8 Bede?d Brre Db BY -

(4- Ani no- 5- Obtdinednstadrywasdhitl & mgjond-ap Herkbrewnysolil{ premg) sedpbetively) - acet i ¢
acid nethyl ester Prepared from '

(5-tert.-bultﬁx¢f Onf O Ac I enyl sul fanyl)- 20
acetic acid ﬁ@r&ggwarﬁ()gx %p 5%9():’2]}482@%6‘%?@%@1?&) by reduction with
SnClZ-ZHZOél 62 g 7.16 mmol) according to the general procedure L (nethod
b). Obt akn 190range gum (590 ng). MS (1SP) 413 [(M+H)+], 435

[ (MtNa) +] and. 451 [(M+K)+]. Exanple L10 25

(4- Am no- 5- {2 hininHust XM%&QIBD&&E rohit Y. JWB{L d
nmet hyl esteE Pre argd from (5- &ﬁb%ﬁnwﬂaéﬁﬁ yrBh‘i-ﬂ%h}l] Rhrbhinkc A5

but oxycar boﬁﬂéﬁtﬂéﬁtﬂl nitro-2- phenyl et hynyl - phenyl) acetic acid

Prepared from [5-(1,1-dioxo-thiomorpholin-4-y1)-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 mmmol) 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 120

[2- Amino-5-(2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-4-phenylethynyi-phenyl] -
20 carbarnic acid tert.-butyl ester

Prepared from (RS)-[5-(2,2-dimethyl-[1,3] dioxolan'-4~ylmethoxy)-2-nit.ro-4-
phenylethynyl-phenylj-carbamic acid tert.-butyl ester (Example B8) (1.90 g, 4.06 mmol)
by reduction with SnCla-2H,O (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 2 brown solid
(1.1 g).

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

Example 121

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



methyl ester (Exanple K16) (1.09 g, 2.66 mmol) by reducti onswgrino@mClx- 2H20
(3.00 g, 15 April 2004 WD 01/29011 PCTI EPOQ 09553 -55 13.28 mol)

accor di ngwoonitberigener al procedure L (nmethod b). Obtai ned gSreriolozs yel | ow
solid (900 ng). M5 (ISP) 381 [(MH)+] and 403 [(M+-Na)+1; np 130 C. Exanple
LI | 5 [2-Am no-5-(2-net hoxy- et hoxy) - 4- phehyl et hynyl - phenyl ] - carbani ¢ aci d
tert.-butyl ter Prepared, from ] ] . L.

[ 5- (2- met hogfgﬁae’f‘% &o -%?‘ﬁf?‘ﬁ%!‘!ﬁaﬁ}?é‘ﬁwgﬂm?nv@m%ﬂl}ﬂ?@awtﬁéhii rpetiyl egter

tert. - but yl(Esahple RID(8.0DIge7.K1 8mél] b fetlu@tiors with SHOBI2E,bY(8B0kI85 59 thntblh h

Sndl z2H20 %Cégi‘g%o(}%?'z n{lolg) gcc rﬁ_;lntgé thb% general procedure L (method
b). Obtai néd"4 f Bviifrt PTOCERT et §9-.O aingbay Hightzeo foam{l-9 g
105-107 C. Exanple L12

( 2- Ani no- 5-MBKISRYBPH {4y H) T plpssytetchyny! - phenyl ) -carbanmic acid tert. -butyl
ester Prepared from

(5- nor phol ig)- 4- JL ;nitro-4-phenyl et hynyl - phenyl)-carbamc acid tert. -
butyl es er_(iégg'npée K4) (563 ng, 1.329 mmol) by reduction with SnCl 2. 2H20

(1.5 g, 6.65 15 nmol) according to the general procedure L (nethod b).

Cbt ai ned adRal-{2dohinows (2okod1,3]di@8blarg)-ylhdthokHR)-pROdyléthiiyDphtayl[Rarbafid 76
C. Exanpl g 4313, +(BnATLAG: S- met hoxy- 4- phenyl et hynyl - phenyl ) - carbam ¢ acid
tert.-butyl ester b, repared from

(5- met hoxy-2-ni tro-4-phenyl et hynyl - phenyl )-carbamc acid tert.-butyl ester
( Exanpl e KiPrapared from ﬁl,S]- 27itravBi(3-olsy- (2 Sdidioxolam- dvilinathda (D) -2- pheRflethPnfl6 g,

1ol Fow oy YT SR OIS BRISHR, SR LT A B (G000 2 @
4- Ami nol%.- e .(R%)u{&@&Mymmwoxﬂ-bhmum;ﬂymﬁ@mm:miuinfrehm|
ester 15 Apedlbuly0aedMPeQhhpRe4E) BAELERQRE Q’%ﬁiﬁ’:cgr%onyldiimidazole in THF at 0 to

23 °C] by reduction with SnCL,2H,0 (1.02 g, 4.5 mmol) according to the general
procedure L (method b). Obtained as an apricot solid (370 mg).

MS (ISP) 425 [(M+H)*]; mp 140 °C.
15 Example__L23
(Z-Amipo—5-§d10xymethyl-4-pheny1ethynyl—phenyl)—ca_,rbamig: 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 THF at 0 °C] by reduction with SnCly2H,0 according

to the general procedure L (method b}. Obtained as an amorphous brown substance (139
- mg).

MS (ISP) 367 [(M+H)*].
Example 1.24

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 (5-tert.-butoxycarbonyl am no-4-nitro-2-phenylgfAyngbopenzoic
acid nethyl ester (Exanple K15) (754 ng, 1.90 nmol) by reduction wth
Snd z- 2H2v@ 212%1g, 9.51 mmol ) according to the general pppeadysdsts
(method b). Obtained as a pink solid (43]5 ng). 5 M5 (El) 366 (M+); np 164
C. . Exanpl e L15 [2- Aw no-5- ( 2- - 99 -

2-[2-(2- - £t h | - 34 ph | et h l o
bheny | - car Barea CLPAEY ko FLt VAPt IpEinat N5 4461 Bredticfon Vi sacizi0
[ 5- (2-{ 2- [ 2a¢rdimghtotlye gmhmkyx)oced@rek;(hmdidddaoy})bmwm%ﬂm@hauﬂyeﬂew
phenyl et hynyl rphe 35%2-&%5.bam c acid tert.-butyl ester (Exanple Ki12) (3.0 g,

5.51 mol) y recg ctiof"wth SnCl2. 2H20 (6.2 g, 27.54 mmol) according to
t he general procedure L (nethod b). Obtained as a brown oil (2.9 g). M

(1SP) 515 [ (&SN} 421 EdMdripl'k L16 15

(4- Am no-5-tert.-butoxycarbonyl am no- 2- phenyl et hynyl - phenoxy) - aceti ¢ aci d

tert.-butyl g85k8S1r epared from
(5-tert. - ufﬂﬁ{ga'rjﬁdnyl am no- 4-ni tro- 2- phenyl et hynyl - phenoxy) -acetic acid
tert.-butyl ester (Exanple K13) (1.32 g, 2.82 mml) by reduction with

snC12. 2H20 (R8)-1BAgine#-plenyletiynylas-¢strdhydyot pyraha-yiexyenahyl pphemd]scabimic
(met hod b). agatt@hn@&y t&n 20 anorphous orange material (1.2 g). M5 (ISP)
439 [(MrH)"] and 461°[ (MtNa)+] . Exanple L17

(2- Am no- 5- cyano hyl - 4- phenyl et hynyl - phenyl )-carbam ¢ add tert.-butyl
ester Prepaf&tPFsbRpns Royadraifsa-fyptiepylathynd-2% (fstrahydrot iy 2-pevamydthdar bani ¢
acid tert. - - .1 I _F(QSZ_ reduction
with Snd 2. %‘?ﬂ% faﬁgﬁﬁé fcgd% n1o egtaegg%crb I'n Batgg)@%)héregaé%‘g?}a%mg?ocedur e L
(method #). %@Y&g-%ﬁwﬂrw aslmnvhpl(xwg-mlyammcidlt@n)—ba%es[tvwﬁxgmplwnd
?E>)7< g m[:)l( 2’“[‘%1141;9) BP trbétthdnt wih 38y d M- py ¥R SHd SR0AbIP R RRI9ERPR odc) by’

[ 2- Ani no- 5- Feduetign ydith SrllsdaQncpisting w)the gergrslprocedpheh {ethodh)| Oblainedids- ca
rbam c aci da yeBéw solfiiyig st er and [ 2- Ami no-5- (4, 4-di et hoxy- pi peri di n-
1-yl)-4-phenyl et hynyl . phenyl ] -

MS (ISN) 421 [(M-H)'); mp 158 °C.

15 Example L26

[2-Amino-5-(4-methoxy-piperidin-1-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 SnCly2H,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 127
(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 SnCly2H,0 according
to the general procedure L (method b). Obtained as an amorphous yellow substance (219
mg).

MS (ISP) 364 {(M+H)"].



carbamc acid tert.-butyl ester 5 Prepared from 15 April 2004

[ 5-(1, 4-di oxa-8-aza-spiro[4.5]dec-8-yl)-2-nitro -4-phenyl et hynyl - phenyl ] -
car bar ni cwacéwkovert . - butyl ester (Exanple K7) (1.73 g, 3. 6ppiRblo/ddyss
reduction with SnCl 2-2H20 (4.0.g, 18.0 mmol) in EtOH according to the
general procedure L (method b). Obtainetdds a brown solid (418 ng) and as

dark brown soli 79 ng), respectively. M5 (ISP) 450 [(MtH)+]; np 79-82 C,
MBS (1 SP) 4@‘%119?&#&] . 10 Exanple L19 [2- Ani no- 5- |

(1, 1-di oxo-6-t hi onor phol i n-4-yl) -4-phenyl et hynyl - phenyl] -carbam c acid
ter-t. - but YRSp42-Amitvepsd-Aaof d-phedylethynyl)-5-(tetrahydro-pyran-2-yloxymethyl)-phenyl] -
5-(1, 1-di 0xQ-t hi.omrghgl%ﬁ%? )-2-nitro-4-phenyl et%ynyl -phenyl] - carbamc
acid tert.-cﬁ[}faﬂlcég’fl? (¢ % K6) (235 ng, 0.5 nmol) by reduction with 15-
SnCl 2. 2H20 (564 ngy, 2.5 mmol ) according to the general procedure L (nmethod
b). CObtai Rrdpasd &obr RM)- [2e{4-fludrélshemglethyp2eniti- 84 tetfahydidesirali-cect |y in

T3 2n & 2 S PR R i AR R 08) B MO W)sar 7R e e From [4-

di oxol gn- 4|—(§H~fh.Eirh{ph;)lyléﬂlphﬂf)-)ﬂ-b}tdiﬁﬁﬂhcthﬁemﬁit}o-phaﬂlpadrbii:@iiiccacmieﬁ.-butyl ester
tert.-buty

este ared fraom. . .
(RS) - [ 5- ( 2,@%‘?4&%- F_’f‘,eéﬁ%?’ﬁ%ﬂhﬁ?ﬂﬂw%ﬁ%kwpf% @t §s@HH0 in DCM at 0
phggyl et lhg/r‘(ﬁill]3 bplnedl.}dud "bnm&t‘tmrm:hlgzslﬁgbgcgcegihgtcbﬂig)gene:gl ?x%;;éc&ifalm,?hﬁt}%)bg( 1.90 g,
4. no . reduction wt . 2H 4. . mrol ) according to
t he gener alo%t%/’g‘ceg&ﬁ?%af‘oqf Sﬁﬁg%ﬁqugs%?‘ifd«gggﬂfguct was reprotected by
stirring with 2,2-di net hoxypropane (5 25 nlL) and p-TsOHH20 (1.1 eq) in DWF
(5 rnL) 1@t M8 (ISP)eal H(M+-HIOE ai ned as a brown solid (1.1 g). Ms (ISP) 439
[(MtH) +], 461 [(MtNa)+] and 477 [(M+K)+]. Exanple L21
4- Am no- 5- t%h:{ﬂ%%xycar bonyl am no- 2-i odo- benzoic acid nethyl ester 1 5
April 2004 11 PCTI EPOQ 09553 -58 Prepared from
5-tert.-but ox%/car bonyl am no- 2-i odo-4-nitro-benzoic acid nmethyl ester

(Exanpl e BIRSI-42gonigio-4(4-fluerebhetyethpmilic 5+{metiyil(A-(8tehpd@HRG(-8- 0oy,
i aht red 1y LRt AR PR o socre e e e
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
2, 3.49 mmol) by reduction with $nCl;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 130

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 SnCl;2H,0 according to the general procedure L (method b). Obtained as a light

25 brown solid (346 mg).

MS (ISP) 453 [(M+H)"1.



5 Exanple L22 [RS] - [2-Am no-5-(2-oxo0- [ 1, 3] 15 April 2004

di oxol an- 4§/I nmet hoxy) - 4- phenyl et hynyl - phenyl ) -carbarnic acid tert.-butyl
ester PreB&¥&%PHom PCT/EP00/09553
[RS]-[2-Nitro-5-(2-o0oxo0-[1, 3] di oxol an-4-yl %gt hoxy) - 4- phenyl et hynyl - phenyl ]
-carbanmic acid tert.-butyl ester [RO 68-81081000 (411 nmg, 0.9 mmmol),
prepared 1o

E&éﬁﬁl 131

(RS)-[5-(2, ; roxy- propoxy) - 2-ni tro-4-phenyl et hynyl - phenyl ] - car bami c
acid tert. -bUtY ester % nﬂle KlBL by treatnment with

1, 1' - car bon{Rel-1Irhaunede -Gt trphydso-pymarc-ybgxy) wipssidion - i -biptsag-2:y3H2 0

(1 02 g, 4. éaﬂmméaa@@é;pjbqhggstgro the general procedure L (nmethod b).
bt ai ned as an apricot soli 370 mg). . M5 (ISP) 425 [(MtH)+]; np. 140 C

15 Exanple L23 (2- Am, no-5-et hox nmet hyl phenyl et hynyl henyl) carbanm c
acid tert. BE&PW“E@?@( Sbr{% ¥’fm€ﬁr?c&3r -Gistrrkydeinyran-2- YE)OXY) -piperidin-1-yl}j-

S-tert. - byt giHeasl Lal I hy|
Sutor [ Re oTEEATbeR! gf;agxgggcexm&ggonlgymgﬁ Yk net%])yfe@me 1.6 3o B

phenyl et hy ng#talykie hydy OgEW&Mﬂdee{@a&cqrém toshg gane Pmce@@ednbn@thm@) by
treat ment t pHtdiRe®ds }mé{eeglg(l,m_{gfsgrn@te and Et3N in THE at 0 C] by
reduction with SnCl Z2H20O according t0 the general procedure L (nethod b).

Cbt ai ned bst 139 b MS (ISP) 367 [ (M
bt o Lo ARaBPDA kP Pr B R ERES, (150 ™ P Ve (TSP seT L.

4-am no-5-tert. -but oxycarbonyl am no- 2- phenyl et hynyl - benzyl ester Prepared
from 2, 2- dnEkiibleffi3@pi oni ¢, aci d 5-tert-but oxycarbonyl am no-4-nitro-2-
phenyl et hynyl - benzyl ester [RO 68-97791000, prepared from

(5-hydro hyl -2-nifro-4-- phenyl et hynyl - arb id.tert ut yl
ester ( Exi(%gﬁ %Mﬁ%tﬂé&f‘ﬁ%ﬁwwﬁ-@sﬁ% 9@6@%@%&6@3@ ebamic 2cid
PCT/ EPOO 09858-butid®sterval oyl chloride and cat. DVAP in pyridine at 0 to 23
C] by reduction with SnCl12 2H20 according to the general procedure L

(et o B ; PRS- AR TBIBAPUR X4 V1 30BN Enf AR 2 o Ral N
carbamic acid 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 1.33 -

(RS)-(5-Amino-4'-fluoro-2-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-piperidin-1-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
minol) 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 Examplel.34

(RS)-{5-Amino-4'-flucro-2-(tetrahydro-pyran-2-yloxymethyl)-biphenyl-4-yl}-carbamic
acid tert-butyl ester



S Exanple L25 (RS)- 15 April 2004 _
[ 2- Am no- 4- phenyl et hynyl - 5- (t et rahydr o- pyr an- 2- yl oxynet hyl ) - phenyl ] - car bam
C acid t®aoriatlyl ester Prepared from PCT/EP00/09553 .
(RS)-[2-nitro-4-phenyl ethynyl -5-(tet rahydrg pyr an- 2-yl oxynet hyl ) -

phenyl ] -carbam c acidtert-butyl ester [RO‘-5 9- 2829/ 000, prepared from (5 10

cttor | xarrer el (s BRBRaEr i Bl BB P e

TsOH. H20 i ryl]DGhbatucCth] tebty-butyd eatedt QEXﬁmpid ¥5) 5y Géchxcﬂbﬁ QiU HO icmoi’:diﬁc

??gﬁ; al4 21 ﬁ%gﬁfﬁre%]el‘al kgoectfggreé‘ 8rnelt§b @;:rgl?dtéqués 2§ orange scﬁ%l ( qu%} 89 v

[ 2- Am no- 5- (4- met hoxy- pi peridi n-1-yl)-4-phenyl et hynyl - phenyl] -carbam c
acid tert. mpdd$-l42SCer Prepared from

[ 5- (4- et hoxy- pi peridin-I-yl)-2-nitro-4-phenyl et hynyl - phenyl ] -carbam c
acid terg. er (Exanple K20) (727 ng, 1.61 mmol) by reduction with
SndCl 2- ZH% %@di ng to the general procedure L (nethod b). Obtained as
a yellow solid (489 ng). M5 (1SP) 422 [(MrH)+]; np 173-176 C. Exanple L27
(2- Ami no-5 (éyﬁnmimmmetbheﬁykﬂmmnmphmyﬂ) -cohadnindcid wei-tutybester- but y|
ester Prepared from -

(5- cyanometli} gﬁpﬁﬁiﬁ Bgﬂﬁﬁwrxgti%ﬁégoﬁ%%l %gﬁéq{gg ?I)C ca@ﬁelnq%c%@'rg ta—t

butyl ester | e 2 2H20
accordi ng tha ﬁ&tegé&i@nwe Jd3eme2 018 Yeycregyctionsvigh fr@l 2H:Q accandingous

yel | ow Subshepgecd g%&edﬁﬂéL(&(&h&h%ﬁ’)oﬁ%eﬁi(awmﬂbm% ol (220706F VO

01/ 29011 PCT/ 553 - 60 Exam |

(RS)-[2-Am_no-4- (4-fl uoro-phen Ieth l)-5-(tetrahydro-pyran-2-yl oxyrnet hyl
) -pheny?] MS&M;%%(MCH& ’t@Ptlsﬂ&gy‘% ester Prepared from (RS)-

[ 4- (4-fl uoro-phenyl ethynyl)-2-nitro-5-(tetrahydro-pyran-2 5

yl oxymet hyl -carbam c acid tert.-butyl..ester [ RO 69-38771000,
prepared from/| 4-

,E lel; I | UBL? yl E é‘{g‘%l o 9 w%lezﬁy?a}rtllxg{nce)tyﬁ;ﬁt E‘Mor blpheny 4‘-))}/1? QngLm?ca;cPda tré]rtc—bﬁcll d

ester

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

mp 97-125 °C.
Example L37

[5-Amino-2-(2,2-dimethyl-tetrahydro-[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-yl)-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



(Exanpl e K22) by treatnment with 3, 4-di hydro-2H pyran and cat. ApksSbh4120 in
DCMat 0 C] by reduction wth SnCl2 2H20 according to the general
procedur evto otvedolod b) . Obtai ned as an anor phous |ight bro Phvdosgace (990
ng). 10 M5 (ISP) 441 [(MtH)'"]. Examire L29 #Or 5

(RS) - ( 2- Ani no- 4- (4-f | wor o- phenyl et hynyl ) ~%3f et hyl - '

,E gr ,E t ?LL? S?/c%ggagéﬁ é?g%(é%bgé%%%ﬁgﬂt%!}ls-nﬁg-g?p enpy Sir-?'lls-)cax%aaint%? AL te%g-l-b%tyl ester
(RS) - (4- (4- (Exomple BB (644, N9\ hioD-Hyreataliytic- Hydrdgk fdtoalviEh Pdy i@Brdnd® the
yl oxy) - et hyli%:- am nol-dél- ngt(r 0P eﬁyé%t-gicar bam c ac};”id teé .-butyl ester

(Exanpl e K2 nf('rfl.pfg ecgire .W@d‘r?\grﬁ ) ned goidk PG iiesal ®g}20 according to
t he general procedure L (nethod b). Obtained as an anorphous |ight brown
subst ance ( M2QASB) 33MEMHISP); MBa55 tOkHLN] . Exanpl e L30 20

(RS) - {2- Ami no- 4- phenyl et hynyl -5- [ 2-(tetrahydro-pyran-2-yl oxy) - et hoxy]

- phenyl }-5 C xlg 'ecLsgci d tert.-butyl ester Prepared from

(RS)-{2-nitro=24% | et hynyl - 5-[ 2- (t et rahydr o- pyr an- 2-yl oxy) - et hoxy] -
phenyl }-carbam c acid tert.-butyl ester (Exanple K24) (420 ng, 0.87 mmol)
by reduct i orf5-Amink-250GE 210042 3-amzegpinh] ©15] deo- 811k 4 gfuern Hiphergd ddy]-earbarthieididd
b). Obtai neq%g%%yllzei%?t 25 brown solid (346 ng). M5 (ISP) 453 [(M+H)}]. 15
April 2004 8011 PCT/ EPOOY 09553 - 61 Exampl e L31 (RS)-{

5- Ami no-4' -fluoro-2-[4-(tetrahydro-pyran-2-yloxy)-pip eridin-1-yl]

- bi pheny! - 4 By¢epareddfzeindat(d 4adive-Barze-spibe{tyi] desss-gh)-4fleper-Sehifroeriphenyl-4-yl} -

(RS)-{4"-fl = B s 2-4-4- r - | 0%V - Pi ridin-l-vl] -
() oy | 20RR 4 6 et np L 8 o MR R bl Balt ¢,
nmol ) bylkcataiyid/E asgendingsnskd gemewal procpiiire L owthadi 2)gObti hddeasgemenablid
procedure L(_ﬁ-g?n%pod a). Obtained as a light green solid (758 ng). MS (1SP)

486 [ (M-H)'T; 157-161 C. Exanple L32 10
2- Ami no-5-(2-tert. -but oxy-et hoxy)-4-(4-fl uoro-phenyl et hynyl ) -phenyl ] -car ba
Example 140

(5-Amino-4'-fluoro-2-methyl-biphenyl-4-yl)-catbamic 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-2-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
25 g).

MS (ISP) 433 [(M+H)"}; mp 30-33 °C.



tert.-butyl ester Prepared from 15 April 2004
[5-(2-tert.-butoxy-ethoxy)-4-(4-fluoro-phenyl ethynyl)-2- nitro phenyl ] -
carbam c dQeua%er-t. -butyl ester (Exanple K25) (744 ng, 1. pérmrodnosiy
reduction with SnCl2' 2HZO accor di ng to t general pr ocedure L (et hod b).
Obtained as a light yellow 15 solid (575%mg). M5 (1SP) 443 [(MrH)}]; np

149-150 T. 5%%%“&3 (RS)-(5-Am no-4'-fluoro-2- j4-

[2(tetrahyr = - 2-yl oxy) - et hoxy] -piperidin-1-yl}-

bi phenyl - )-carbam c acid tert.-butyl ester 20 Prepared from

(RS)- (4" -fl ﬁ%ﬂm&o-ﬁrq}ﬂ@oﬂ {ﬂlloﬁ'@b@}eemthm@{bmmﬁ-tyheby)ﬂ esthroxy] -

pi peridi n-1-yl }-bi phenyl-4-yl)-carbamc acid tert. -butyl ester (Exarrpl e F4)
(900 ny, 1. o) gy t he
general pr ogie re &m{i E]%;&hl ?h&&%’g’?tg% Egééngm\@h{]u arn(%%/vn act% %‘#bes

MG (1 SP) 53(EpRmmad) byapdissonsvith SnGis2 i@ ardqpding kG the general procedureL

(RS)-[5-Am rnan- -yl oxynet hyl) - bi phenyl -4-yl ]
e b g@f%ﬁ%r%ﬁ?& EEII%}Q*}%E%D&J@Q 2" WD 01/ 29011 PCT! EP00/ 09553
-62 Prepared fro

(RS)-[ 4 -flm@@ﬁf]t{fmﬂ‘ﬂ)(]t et rahydr o- pyran- 2-yl oxynet hyl ) - bi phenyl - 4-
yl]-carbamc acid tert.-butyl ester (Exanple F5) by reduction with

SnC12' 2H20 pegpplding to the general procedure L (nmethod b). Ootained as an .
orange solid (1.15 g). m 139-142 C. 5 Exanple L35

5- Ami no- 2- nQmet hox -I1 uoro-bi phenyl-4-yl)-carbamc acid tert.-butyl
fast er Prepabs G- Bugro 2 (2 ~methoxy-e oxy)-b1pher¥yl-)4-yl] carbamic acd tert.- buryl ester Y

(2- cyanonet hoxy 4' -fl uoro- 5 ni tro-bi phenyl -4-yl)-carbam c acid tert.- butyl
ester (ExanPtepafedfrop3 10-flipro0-@- ﬂiﬁﬂio Qﬁldii@%mtb Cghé 1»%09 %ax%kl%@ acid

28??{10“(2@0 %@‘;‘t‘)h%&gﬁ%%e@f‘gﬂgfe%g% thyﬁc?ﬁy ained as a ht br own

gi’i%“’ﬂ'gﬂtp %ﬁfﬁ% ﬂe

(5- Ai no- 2- gerreed] bydcadiimedn@idiiod 4). Obtaiaedasi Biadbybwd solld c1ceshani ¢ aci d
tert.-butyl ester

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

t

Prepared from [2-(2-tert.-butoxy-ethoxy)-4'-fluoro-5-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 Example145

[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—(i-oxo-oxazolidiné-yl)-biphenyl-4-y1] -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.



Prepared from 15 April 2004

(2-di et hyl am nonet hyl -4' -fl uor o- 5-ni tro- bi phenyl -4-yl)-carbam c acid 15
tert.-but wo estsern: (Exanple F7) by reduction with SnCl2 2H2Q-pepsaedssdg t o
t he general procedure L (nmethod b). QOobtai ngd as a yellow solid (908 ny).

rnp 97-125 C. Exanple L37 [5- Am no- 2- (2 di met hyl -tetrahydro- [ 1,3 ]

di oxol o [ 4, rr.ol -5-yl)-4'-fluoro-bi phenyl - 20 4-yl)-carbamc acid
tert. -butylgg%*gﬁlﬁlﬁepared from[2-(2, 2-di net hyl -tetrahydro-]|

1, 3] di oxol o[ 4, 5-¢c] pyrrol-5-yl)-4'-fluoro-5- nitro-biphenyl-4-yl]-carbamc
acid tert.- (ErAyrhinest' dhiof =2 ampthesxg8) mefhibbiphenyl- 28 ) rcarmahic byid terataityltester

hydr ogenation with Pd/ C according to the general procedure L (nethod a).
bt ai ned as e 5 [ *1.. E | e
30" (5 am nbrded A LGOAARR O i Sl it ialtelis <SR
ester 15 Apbityl eaa«mm/mgmmcmwaa@@swsﬁen withPIPC aparrdohgfto tha general
(4-f|uoro V7. 5- acid tert.-butyl ester
(Exanpl e *F9 ‘%%d%%’mmﬁﬁg ﬁﬁ‘gﬂt{i‘ c{%caal%rg%y Pg‘ﬂuﬁgro enation with PdIC

according to the general procedure L (nethod a) bt ai ned as an off-white
sol i d (2. 36Mf (ISKB347 BM+HEB [ (MrH) +]; np 155 C (dec.). 5 Exanple L39
[ 5- Am no- 2- (1, 4-di oxa- 8-aza-spi ro[ 4. 5]dec-8-y|)-4'-f|.uoro-bi phenyl -4-yl]-c

ar bam c aci tr.47but yl ester Prepared from

[2-(1, 4-di o%—?%-ﬁ%spirow 5] dec-8-yl)-4'-fluoro-5-nitro-biphenyl-4-yl] -
carbam c acid tert.-butyl ester (Exanple FIQ (2.4 g, 5.0 mmol) by

catal ytic h{ehioumaat-teh breoxi4 Tﬂupﬁ?'@kbé%ﬂr‘h‘b’ giafh?mlﬁéﬂ@éﬁér}wty $Eedure L
(method a). Obtained as a green solid (2.37 g). M5 (1SP) 444 [(MH) +].

Fﬁf{ml gul—sloPge‘:g{a@éﬂ fEmA(2- :Ehusﬁ@x@wﬁﬁ&mls-m@s@weﬁﬂ A -eA)PRFhEd 3Gt Dutyl]

15, P
(4' - f1 uoko- zstﬁéf r : 685 ?h %Er@?@rﬁm@%ﬂqﬂﬂéﬁﬂﬁﬁm&a&w vishPd/Gacsprdiagt er
(Exanpl e Fliy ﬂ{égaaefmprokecﬁﬁe Wﬁleiho@ﬁ)c@ﬁt%iﬂéalaﬁfa%myéb%@%? R th Pd/ C

according to
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-5-nitro-biphenyl-4-yl)-carbamic acid tert.-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 (1SP) 375 [(M+H)"]; mp 130 °C.

Example 149

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



the general procedure L (nmethod a). Obtained as a |ight brasmmsiobosk (512
ng). MS (ISP) 317 [(M:H)}]; nmp 112 C. Exanple L41 20

(5- Ami no- V@ é12901but oxycar bonyl am no-4' - fl uor o- bi phenyl - 2py¥ir@pedossasetic
acid tert.-butyl ester 25 Prepared from

(4-tert.-butoxycarbonyl am no-4'-fl uoro-5- ®Ptr o- bi phenyl - 2-yl oxy) - acetic

acid tert. @*Méeggéer (Exanple F12) (2.29 g, 4.95 mmol ) by catalytic

hydr ogenat i on Pd/ C according to the general procedure L (nethod a).
Obt ai ned as a dark blue solid (2.14 g). M5 (ISP) 433 [(MtH)+]; nmp 30-33 C.
15 April 20GsAmpp-Gtiipomia- HR@T@EP&@h@Q)&&SyI)-c&tbaEnawHeert%tyl ester

(5- Ami no- 2-chl oro-4' -fl uoro- bi phenyl -4-yl) - carbamc acid tert.-butyl ester
tert - Eﬂtfy{p"gléf’%?%ﬂ?'ﬂﬁ°f“ 2o A PR Sl BBt e o
the gener al (B¥ P@@&jﬁ(lé (@49811$arﬂ9191mdn¢i) by Ghtlytinbytiragemationghth P&d stedrdthg(a44

. M5 gl
Fg) Ami noﬂ% %ﬁgﬂﬁrw’(}@u} oxy e ox!ysl}b %eA?PtHfWSOBQK%%ﬁ’e ‘acid

tert.-butyl ester Prepar eﬁ

[4' -1l uor o-MS(EEE}EBR N +ED @R}P)lfﬁl%itro bi phenyl -4-yl] -carbami ¢ acid 10
tert.-butyl ester (Exanple F14) by catalytic hydrogenation with PdJC
accordi ng tBxablige LgeNeral procedure L (nethod a). Obtained as a |ightDrown
solid (1.652 g). M5 (ISP) 377 [(M+H)+]. Exanple L44

5- Ami no- 2- 2tert ut t hoxy) - 4' - f 1 uor o- bi phenyl -4-yl]-carbam c acid
'E ert.-butyl ’}%’Hé%?efg ‘%#%gﬁ%dPFPEﬁﬁ dec-8-y1)-2'- UOToybIPhef?;l L'Yll'carbamlc acid
[2-(2-tert. tehubmyyesférhoxy) 4'--fluoro-5-nitro-bi phenyl -4-yl]-carbamc acid
tert.-butyl ester (Exarrpl e F15) by catalytic hydr ogenation with Pd/C

accordi t the en rocedure L bt ai ned as a purple
solid ( §§7 %ﬁ? ﬂ/g%(fr @{:fl ‘%r%@xﬁﬁvﬁ%ﬁﬂm J% @dgoyo-5-nitro-biphenyl-4-yl}-
carbamic acid tert.-butyl ester {(Example F22) (1.39 g;,2.94 mmol) by catalytic )

hydrogenation with Pd/C according to the general procedure L (method a). Obtained as a
light beige solid (1.01 g).

MS (ISP} 444 {(M+H)™]; mp 198 °C.
15 Example 152

(5-Amino-2',5'-difluoro-2-methoxy-biphenyl-4-y1)-carbamic acid tert.-butyl ester

Prepared from (2',5'—diﬂuoro-2—methoxy—S—nitro-bipheqyl—t}-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 L53
[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).



20 Exanpl e L45 [5-Amino-4'-fluoro-2-(2-oxo0-oxazolidin-3-yl 1shagineosd - 4-yl |
-carbamc acid tent.-butyl ester Prepared from

[4" -fl uor BabemPID- 2- ( 2- 0X0- 0xazol i di n-3-yl ) - bi phenyl - 4-yl dcgppdoaesss aci d
tert.-butyl ester (Exanple F16) (280 ny, % 67 mol ) by catalytic
hydrogenation with Pdf C 25 according to Z“gener al procedure L (nethod a).

(ot ai ned asgg, Y&k solid (277 ng). M5 (ISP) 388 [ (MtH) +]; np 210 C. 15
April 2004 %%‘U%}%’ggll -65 Exampl e Lob PCT/ EPOO 09553 ‘

(5- Amino-4'-f| uoro- 2- met hoxy- 2' - met hyl - bi phenyl - 4-yl ) -carbanm ¢ acid
tert. - but yl (RSt BrAminpai-8dotor Dftetrahydro-pyran-2-yloxymethyl)-biphenyl-4-yl]-carbamic

(4" -1l uoro-gcagrggrgg%m’-, it hyl - 5-ni tro-bi phenyl -4-yl)-carbamc acid ter-t.-
butyl ester (Exarrp e %ftfgeby catal yti c hydrogenation with Pd/C according to-
the general_ 5 procedure L (nmethod a). btained as a brown solid (588 ng).

MB (I'SP) 34l?reg>gmd|-flrmp_(RSE&%{Tﬁﬂoeo-ﬁmi-tro-Z—(tetrahydro-pyran-Z-ylo_xymetl'L_yl)-biphenyl—4-

(5 Ami nog FZJ JIpichobai Qi e AU RE PERRGIE 25T by rd RO R L SuRE, A/ FldoriHEY!
(2-tert. - butoctky ganert) proceduse hilmedholdi ph@hipined ay b yellrar liquid 2.6%6 g). t ert . - but yl
10 ester (Exanple F18) (1.15 g, 2.84 nmmol) by catalytic hydrogenation with

Pd/ C accor diRgsik 459121\'91@-&?"@' procedure L (nmethod a). Obtained as a pink
solid (747 ng). l\/)g (1rskP)y 3 5] [(MtH)t); nmp 139 C. Exanple L48

(5- Ami no-2-fert.-hutoxy-2'-fluoro-biphenyl-4-yl)-carbamc acid tert.-butyl
ester 15 Pr om

(2-tert.-butoxy-2'-fluoro-5-nitro-biphenyl-4-yl)-carbamc acid tert.-butyl
ester (Exanjs-2nfia8)2 {93eo-0Y4-RetBo B %ﬁ&bﬁéﬁﬂh&{ﬂ&fz&g&%ﬁ R Wi Pd/C
7?"ms hod a). e

according t? t he general procedure L ain as a pink‘solid
(649 ng)® ME'FISP) 375 [(MrH)+]; np 130 C. Exanple L49 20

(RS)-(5-Am no-4'-fluoro-2-[(R)-3-(tetrahydro-pyran-2-yl oxy)-pyrrolidin-

I R é 1] - 2! p]t]iﬂl)ebared-fyt#rh-[e'aﬂzlhﬁmm(@ﬁiedldx?fﬂen st-xﬁ%gﬁpl:?e&ﬁpafyﬁdcirbélﬁmdq acicll
(RS)-(4'- tlé(r)tr.-%_u%l rélstte{' _xahgie@fsﬁé.bg tg,rl. mlr'n%_l) yrr% ﬁcti_o)rlx '\x?ixthygr;&)z/'.{!lr-lgol -t

according fo the general procedure L (method b). Obtained as a beige solid (719 mg).

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

15 Example 1.56

i

(5-Amino-2-tert.-butoxy-2',5"-difluoro-biphenyl-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 L57

[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 SnClo2H,0
according to the general procedure L (method b). Obtained as a light yellow solid (410
mg).



yl']-bi phenyl -4-yl}-carbamic acid tert.-butyl ester (Exanpl a5Rpg) 2004
catalytic hydrogenation with Pd/C according to the general procedure L

(et hod awo @otsined as a 25 dark green solid (852 ny). Ngcﬁ.ﬁ&)mgggjz,
[ (MtH)+] . 15 April 2004 WO 01/29011 PCT/ EP00109553 -66 Exanple L50

(5- Ami no- 2' - f1 uor o- 2-:net hoxy- bi phenyl - 4-y$8=carbamic acid tert.-butyl ester
Prepared fr - [ O-r2r TEL ¥-.5-ni tro-bi phenyl -4-yl)-carbam c acid
tert.-but ylﬁg]sd%r) 35% @gﬁ%h’rﬁ‘ﬁ %‘8-49 nmg, 1.79 mmol) by catalytic

hydr ogenati on with Pd/ C according to 5 the general procedure L (nethod a).

ngt ai lnedLgsTlae follgwinglexampleselateito(the prefyatiddofthShyBesteb( Mty $larylmpotél C.
amle

[ 5- Ami no- 2-RTPPipngies (general formuls Vi), whichoservs as pyildingblogks in thesrathetis of he) - ca
rbam ¢ aci dargeecdmpduiridg I(Syaslietic StRed?e Bar ed from
[2- (1, 4-di oxa- 8-aza-spiro[4.5]dec-8-yl)-2'-fluoro-5-nitro-biphenyl-4-y1]-

carbam c.achd tart,-hutw, ester (Exanple F22) (1.39 g; 2.94 mmol) by
cat al yti?: %é;r%@r&@%%g%&%ﬂv\ﬁth Pd/ C according to the general procedure L
(method a). Obtained as a |ight beige solid (1.01 g). M5 (ISP) 444

[ (MH) +];  nigeti®@ alfPreparatioampetbyl Gixert.-butyl 3-aryl-3-oxo-propionates
(5- Ami no-2',5" -difluoro-2-net hoxy-bi phenyl -4-yl)-carbamc acid tert.-butyl

C5 °% ap Pk Oters butyl 3-anl:3-oxo-proplonates were prepared from theaplegit - put
ester (Exargileridenayd ¢thylos tert.-utylonalonkie fopassiatradatt [[GA Sy dr Gigdredt T and T8485-
Pd/ C 1 hod . bt ai d i
col (618 Top) R ERR RSl L BRRIE Cro B Moforting o AEELSS, B O

[ 5- Ani nd02' thefige rtyl earbexyiie adidxps employed i tliheaytiond ityis xaivbadby tragtintknt

tert.-butyl . o . . )

[2'-fl uor oﬁ%ﬁ%ﬁrﬁ@%y e{% Oa%}?ﬂ%\l m TEE %ﬁ’s‘ﬁ%‘rﬁ&f’-ﬁ-&ﬂﬁf—tea?%ﬂi‘ with thy
tert.-but ylmalonate sflexanpl e P24) by catal ytic hydrogenation with Pd/C
according to the 25 general procedure L (nethod a). Obtained as a purple

solid (2.58efod b}@reﬂ%ﬂdon%@%‘t—butyl 3-aryl-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
lithiurm 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 cl1) or with n-Buliin 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.



WO 01/29011 PCT/ EPOQ 09553 -67 Exanple L54 15 April 2004
(RS)-[5-Am no-2'-fluoro-2-(tetrahydro-pyran-2-yl oxynet hyl) -bi phenyl -4-yl]
- car bam cw@ei/sshotert . -butyl ester Prepared from PCT/EP00/09553 -
(RS)-[2'-fluoro-5-nitro-2-(tetrahydro-pyran-2-yl oxynethyl)-bi phenyl-4- 5
yl]-carbam c-acid tert.-butyl ester (Exahﬁ?é F25) by reduction with
SnC122H20 the general procedure L (nethod b). Cbtained as a
yel low I | qﬁ#@oﬁzbg’éo%f MG (I SP) 439 [(M#Na)t]. Exanple L55

[ 5- Am no-2' -fl uoro- 2- (4- net hoxy benzyl oxy) bi phenyl - 4-yl]-carbam c acid
tert.-butyl 10 ester Prepared f

[ 2" -fl uoro-2-(4-nmet hoxy-benzyl oY) -
ter-t.-butyl ester (Exanple F25)
SnCl 22H20 according to the gener aI xedure L (rret hod b). btained as a
beige solid (719 ng). M5 (I1SP) 439 [(MFH)+]. 15 Exanple L56

(5-Ami no-2-tert.-butoxy-2',5" -difluoro-bi phenyl -4-yl)-carbamc acid
tert.-butyl Pephed fﬂ?frﬁ@é{flﬂ(;h]izﬁ&m 4-yl-benzoic ac1d [RO 71- 1432/000 epared by reaction
(2-tert. -buthBS dlflg nltrg_‘a he ﬁé’ii I%)amc acid tert.
butyl ester® {) RHRACENEY 7§ Y&FV{I}E o %‘r{ﬁ ¥ ﬁ“hio %"F’(ﬂ?’ea’éﬁfcﬁcﬂiﬁg to
t he genepal 12000008 dumdon(vﬁaim @oro%ateMQﬁdmcammﬂpaﬁym&mbé ue

substance (2. 37, SP

[ 2- Ani no- 5- E%ﬁiﬂ‘-‘%ﬁ#b&?ﬁ J&a# 5@%&1{3% ‘4‘i9'f~f{}5X g 1568 sfai) procedys M metheidy
tert.-butyla)}obeindd fpawkit folid(s.74 g).

[5-tert.-butoxy-4-(4-fluore-phenyl ethynyl) 2-nitro-phenyl]-carbam c acid

25 tert anpl e K26) (649 ng, 1.51 nmol) by reduction with
SnCl_ 2H20u%égﬁ§5§9(4§xt he general procedure L (nethod b). Obtained as a
light yellow solid (410 ng). 15 April 2004 WD 01129011 PCT/ EPO0/ 09553 - 68
M5 (I SP) 39BxduflrMi2+]; np 183 C. '

b| ghenyl - 4-yl ] -carbam c acid
1 Z@m) by reduction wth

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
clﬂoroformate/Et_a,N and reaction with ethyl malonate potassium salt with Et;N and MgCl,
15 in CHg,CN according to general procedure M (method a). Obtained as a light yellow solid
(222 ).

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.



The followi ng exanples relate to the preparation of the etRglA®i2004
tert.-butyl 3-aryl-3-o0xo- propionates (general fornmula VIila), which serve
as buil di MPBI/Bokis in the synthesis of the target conmpoungdsfepy§)idassic
Schenme H): 5 General procedure M Method a) Preparation of etﬁyl or
tert.-butyl 3-aryl-3-‘0xo-propi onates The €thyl or tert.-butyl

3-aryl - 3- 0x%8, ' reprepar omthe aryl Id chlori.des, and
ethyl or LoD -’g‘gF‘?pﬁt‘n’%ﬁ%’pﬁiﬁ?{aﬁ@%@ﬁgﬂatl)@aﬁoarfdﬁscmﬁ Gomsa-{3Hrimiderobiag6.
33-8] with }Elb@nmimti%f oMedi ﬁhﬁﬂ@ﬂ%ﬁo, ?54@; t@sgﬁo@z@mglmﬁ-@%b;t &ﬂ%ﬁﬁglﬁ?si S
1993, 290. ar carbaoxyljc acid was enpl oyed in thi

reacti on, iétofn\'ﬁa]ig"ScEij]c?‘ﬁ\l/I 5‘2?@33’5%}3??%%@}{4“‘\% teRt- Uk} Rcetatepcetrdinttogengial Et 3N
i'n THE/ CH3@Moetdue ¥ (néthod bh Olagined syunirbhgd bRwrgil.onat e salt. Method b)
Preparation of tert.-butyl 3-aryl-3-oxo-propionates The tert.-butyl

3-aryl-3:0 | re alternatively prepared fromthe nmethyl or 15
et hyl arfill )@Eﬁeﬁzb%?@ﬁ%ﬁ@m with lithiumtert.-butyl acetate [prepared

by treatnment of tert.-butyl acetate with lithiumdiisopropylamde in THE at
-78 'd i n BxamplyMSence of lithiurri tert.-butoxide according to Synthesis
1985, 45. If the product contained residual starting nmaterial after

wor kup, thus(g SR oy sel.ective saponification with LiOH in
THF/ MeOH/ H20( a{lﬂiﬁi%z%?l glmaﬁﬁé?ﬂ %? %r%ePﬁgP lé’f]fcoq%'dgﬁﬁr%’%&w *$18%- 0% 0- pr opi oni c
acids The 3-aryl - 3-o0xo-propionic acids were prepared fromthe aryl acid
chl ori des &nepired Bprrd-imidagelsi-ylyisyminstinogt chlovidhyirdehlaride [prBpared bAoAt O

C di X : . . d i.1h n-BulLi i
Sther ot opuar RO chIbRERHouAdls with Imi ISR AT DM Rl Boflimegs' ' "
Exanpl e!M @ﬂé@émchgd 11507 Candireaction withithiquiylshidrjderin apluent st w0i°d] ehdwert.-
ester. 15 ARfllma004e magﬂﬁgg%ﬁﬁ&m&g%&&&% Eg% ggn%ral}l 000

procedure M (method a). Obtained as a brown solid {10.8 g).
MS (EI) 287 (M™); mp 80 °C (dec.).
Example M6
15 3-Oxo0-3-(3-[1,2,4]triazol-1-yl-phenyl)-propionic acid tért.-butyl ester.

Prepared from methyl 3-[1,2,4]triazol-1-yl-benzoate [CAS-No. 167626-27-9] by treatment

with lithjum tert.-butyl acetate according to general procedure M (method b). Obtained as
an orange liquid (241 g).

MS (EI) 287 (M™).
20 Example M7
3-[3-(4-Methyl-imidazol-1-yl)-phenyl]-3-oxo-propionic acid fert.-butyl ester.

Prepared from methyl 3-(4-methyl-imidazol-1-y1)-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;S04MeOH] 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 from 3-[1,2,4]triazol-4-yl-benzoic acid [ RO 71- 1433109200 epar ed
by reaction of 3-am nobenzoic acid with hydrazine hydrate and tri et hyl

ort hof or net@oiswoacetic acid at 5 120 C] by activation w t hpgtpbosesss -

chl orof ormat e/ Et 3N and reaction with ethyl malonate potassiumsalt with

Et 3N and MyCl _ in CH3CN according to genefht procedure M (nethod a).

bt ai ned as..a \Ml'ui solid (5.74 g). M5 (ElI') 259 (M+). Exanple M2 10

3- Oxo- 3-(32[%%i azol - 1-yl - phenyl ) -propionic acid ethyl ester. Prepared
from3-[1,2,3]triazol-1-yl-benzoic acid [RO 71-3703/ 000, prepared by
refluxing 3ef3-(Muethyldnddiaddler-pheeyl]-Co% MoopiB2Rakidar Hutylester.

trimethylsilylacetylene, followed by saponification with aqueous NaCH in

e o B b g sl SR aLs Sl e,

accor di ng treecienesfathydbameidobenzdvhfereitinalyl aretifldati debchloritlelih BIOHME Dlcgw

gol( |3d QI<(5152no%Sﬁg%§%¥§§gg%mé?‘?}ﬁg’%%ﬁd%ﬁ%%?éﬁ %eﬁgf‘f/%g?&% G é’uli"feélﬁ’é' red from

net hyl b3- c?addnhﬁnzfomhe. rﬁgsggﬂwd.reﬂ&aag} Iél5|81:réa]tml&)viéI Mtﬁﬁﬂﬁ?ﬁttex\#—la ll)aicte%gym ;
tert. -but acet ate acco I N to ner. a rocegur,e met . t al ne
Lo L Do el G RRR et g M {Retan p OISR s E biotp L P 95

3-(3-1mdazol - 1-yl - phenyl ) - 3-oxo-propionic acid tert.-butyl ester. 15
April 2004 MO(IBN)ZB0{(M-HY]PCT/ EPO0/ 09553 Prepared from net hyl

3-(1H i m dazol - 1-yl ) benzoate [prepared from 3-(I Himdazol -1- yl)benzoic
acid U Mg, %@‘1\@1987, 30,1342; CAS-No. [108035-47-8] by refluxing in
conc. H2SOITVECH Dy-treatnment with lithiumtert.-butyl acetate according
to gener al rocedure M (nethod b). Cbtained as an orange-brown oil. 5 M5
(1SP) 287 [B-PvidA-Dimethybimigrzel-#y1)-phenyl]-3-oxo-propionic acid tert.-butyl ester.

Prepared from ethyl 3-(2,4-dimethyl-imidazol- 1-yl)-benzoate [RO-71-0583/000, prepared
by reaction of ethyl 3-aminobenzoate with ethyl acetimidate hydrochloride in EtOH at 0
°C, direct treatment with 2-aminopropionaldehyde dimethy] acetal in EtOH at 23 °C,
follwed by addition of conc. H,SO4 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-oxo-propionic acid tert.-butyl ester.

20 Prepared from 2-cyano-isonicotinic acid ethyl ester {CAS-No. 58481-14-4] by treatment

with lithium tert.-buty] acetate according to general procedure M {method b). Obtained as
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;504 in refluxing MeOH] by treatment with



3-(2-1mdazol -1 -yl-pyridin-4-yl)-3-oxo-propionic acid tert.isngriybogst er .
Prepared from 2-im dazol -1-yl -i soni cotinoyl chloride hydrochl oride

[ prepared WO or/emet i on  of tert.-butyl 2-chloroisonicotinoa ng'P%)Ogsg} dazol e
and NaH in DM at 80 C, treatnent 10 with formic acid at C and reaction
wi th thionylchloride in toluene at 100 CI7%1nd tert.- butyl malonate

pot assi um sght., W.Lh a CL2 in CH3 accpording to general . procedure
M (et hod a). lt%l!tté#'ne ég%cegg%%ﬁ%tpig&ngr%@cﬁﬁre %?’(’Eb?g?@-p}?%&efl a%# 80 C
(dec.). Ex yellows gbn (370mg)3- (3-[ 1, 2, 4] tri azol - 1-yl - phenyl ) - propi oni c
acid tert.-butyl ester. Prepared fromnethyl 3-[ 1,2,4] triazol- |

-yl - benzoat g}@; ) {836-27-9] by treatnent with lithiumtert.-butyl
acetate accgirs[o(l ng ?%6 bde‘?g'ﬁﬁ; procedure M (method b). Obtained as an orange

liquid (2.41 g). M5 (ElI') 287 (M). 20 Examle W/

3-[ 3- (4- Vet ByamplaMiE> ol - 1- yl ) - phenyl ] - 3- oxo- propionic acid tert.-butyl
ester. Prepared from nethyl 3-(4-nethyl-imdazol-1-yl)-benzoate

[ RO-69- 648340004 0 ndi;ng.aci.d.from . . .

511 S0t hi a0y anat Db e A BB R aePropiamietaig fertdaen
according t&t ). Med. Chem 1987, 30, 1342, followed by refluxing in conc.
25 H2SOA1MeOH] by treatnment with lithiumtert.-butyl acetate according to

U CE) 3000 RE thin KRR Sl BGRB8 B tplsbaie b7
3-[3-(2- Met nﬁ)cfﬁi%Qg\g'-(a'ﬂwtbowmﬁwls]ulfsn)dﬁmiémbﬂqrh)—bexﬂoicchctdamAS-bldi yl

ter. P ; E_BYl =l-yl)-b t
[RO. 60- 74305000 or apad e Hss  ERs Kb AR By weaddes SRR SR meimestinl
aceti nmi ddt ecthsranddNridin E@Wﬁl‘@d brteeetngenCwittdithilim et -Hutd aterertacvdrtihg to
am noacet al gafygprsheahN (ﬁ'ﬁ:ﬁ{oalb).i @bgﬁnga'a\%&? %;5 nI%F ﬁ?gH#\% by addition of

conc. H2S04 and refluxing.] by treatnent ‘t.-butyl acetate

according t er al ocedure M (nethod b). Chtained as a brown oil (9.66
g). M5 (I Sr\é)’lsggg -J[ﬁ(%r\@\%)‘ ]. Exanple 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-y!)-benzoic acid [CAS-No.
108035-46-7] with conc. H,S0O, in EtOH, followed by treatment methy! iodide and NaH in
THEF/DMF] by treatment with lithium tert.-butyl acetate according to general procedure M
(method b). Obtained as a light brown oil (4.41 2).

20 MS (ISP) 333 [(M+H)"].

Example M14
3-[3-(3-Methyl-isoxazol-5-yl)-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 a mixture of NCS, acetaldoxime, EtsN and
25  cat. amount of pyridine in CHCl; at 50 °C according to Tetrahedron 1984, 40, 2085-2988)

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.



io 3-[3-(2,4-Dinethyl -i mdazol -1-yl) - phenyl ] - 3- oxo- pr opi oni1g A% foo4
tert.-butyl ester. Prepared from ethyl

3-(2, 4- di mebhykedim dazol - 1-yl ) - benzoate [ RO 71- 05831000, prgaaimciooBY .
reaction of ethyl 3-am nobenzoate with ethyl acetim date hydrochloride in
EtOH at 0 C, direct treatment with 2-ani-f8propi onal dehyde di et hyl acet al
in EtOH at 23 C’I follwed by addition of conc. H2ZSO4 and refluxing.] by

t r eat ment mtert.-butyl 15 acetate according to general
procedure M (nethod b). Cbtained as a yellow brown oil (6.00 g). M5 (ISN)
313 [ (M H)' B-OxcExdBptigadvl-10/]1-phéryl I passionieracidi dihyd edtbn) - 3- 0X0- propi oni ¢ aci d
tert.-butyl ester. 20 Prepared from 2-cyano-isonicotinic acid ethyl ester
[ CAS- No. 58481-1

- t i th, ldthi - I ate.
according t reé’%’f’neérig%mg%/t(?%r%zce?g%gﬁﬁﬂe(’ﬁé\"(cﬁfi’& [W@'%@ﬁ%sgg ¥’§ a?tl"cvé oo E‘P%ﬂ
:s), og(d g 7. Z}Oe@x}d C}ﬂ?oﬁrﬁmilzﬁa al[nﬁMrs]hbudn,' I )witEEm:mlh_ :doMt&@o?atEsiu;n sa%;c “tnt}i Et3Ntand
- Oxo- 3- (.3- : [ - 4=yl - phenyl.) - pr api c_ aci .ester.
Pr epar ed (Sf r gﬂﬁcﬁﬁph%3§% ffc,oﬁc,hﬁf fffgﬂk%?lﬂgiﬂ%ﬁbﬁwz(aﬁ@@r §béar186&j%%jla I?'gg‘é}:’? B
of 3- am nobkdiiZ{@ltmadi d wi th hydrazine hydrate and triethyl orthoformate in
acetic acid at 120 C, followed by esterification with conc. H2SO4 in -

ref | uxi ng I\/E?—QEg [??e)t ment with 15 April 2004 WO 01/29011 PCTI EP00109553
-72 lithiumte )bi’%OL yl”"acetate according to general procedure M (nethod

b). Obtained as a Ilight yellow gum (870 ng). M5 (ISN) 286 [(MH)']. Exam
le ML2 5 Example M16 .

3-[3-(2- Met hoxynet hyl sul fanyl -i m dazol - 1-yl) - phenyl ] - 3- oxo- propi onic acid

tert.-butyl s @s#85ro-B od. i rom. £ I%/ s s
3- (2- net hoxy éet%yf)gouﬁ{l%ﬁe?@ 3a§%cfbgc¥ 1?5’15681%55% %StTrpr epared by
esterification of 3-(2-nethoxynethylsulfanyl-iridazol-I-yl)-benzoic acid

[ CAS- No. 10 18epamdfem B-chlame-TErerhsazsabony] chlogde[ GAS-Nowatd7y02-8 kit teaetiomwi t h
cl - dor omet hyﬂi@eﬁ{ﬂrmd&ﬁt@ﬁ&%iﬂl%m&ﬂhimﬂﬂ e MgElz mt%"cﬁ@sﬁ%%' Wid ferletdihi um
to al procé&dure M(net odlgj’.

tert.-butyl acetate accqrding . gener ( tal ned
as an or angBrsedureM gmethod a). Obtained as a brown oil (6.84 g).

MS (EI) 232 (M¥) and 234 [(M+2)"].
Example M17
15  3-(5-Gyano-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 SOCl;, cat. DMF in toluene at 80 °C] by

reaction with ethyl malonate potassium salt with Et;N and MgClz 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.



MS (EI) 362 (M+). Exanple M3 15 April 2004
3-[3-(2-Met hyl sul fanyl -i m dazol - 1-yl ) - phenyl ] - 3- oxo- propi onic acid
tert.-but woesksis 15 Prepared from et hyl PCT/EP00/09553

3-(2- et hyl sul fanyl -i m dazol - 1-yl) - benzoate [prepared by esterification of
3- (2- met hoxynet hyl sul f anyl -i mi dazol - | -yl -Menzoi c aci d [ CAS- No.

108035-46-7]. with_conc. H2ZSO4 in EtOH foll owed by treatnent nethyl iodide
and NaH in —i@gﬁqﬂby treatment with lithiumtert.-butyl acetate '
according to general procedure M (nethod b). btained as a |ight brown oil

(4.41 g). 28-(Enilie)-1333hiabdMlidH113- .
3-[3-(3-Met hy(:y-al sloxazol:)ﬁS yl)- zny?}]c%- x%ﬁf)%%gfeétnlbémgﬁt rtert - but yl

ester. Prep red fr m et yl - i soxazaql enzoat e repared by |
reaction of é‘?ﬂ‘i‘f/ﬁ} pﬂ’%)}%@%ﬁﬁﬁg t@@@ﬁ%“"l’?@?éi% =}p- %ﬁ%ﬁ‘g gz'r%]%’ﬁf’ur e

of NCS, ac e bkt Wth 1Rhid, B by ab&thte 2BEHRERE tOFenRiAl P%d&éuﬁé}\d@ﬁ%c@& .20 C
accor di n%y %&Eetr hedron 1984, 4 2985-2988] by treatnment with Iithium

tert.-bu ap %‘a&&fﬁ?ﬂﬁ%( ?@@eneral procedure M (nmethod b). Obtained
as a yellowsolid (2.54 g). M5 (ISP) 302 [(M+H)+]; nmp 50-56 C. 15 April
2004 WO O1Ex9@3ik MEOT/ EPOO/ 09553 -73 Exanpl e MLS

3-Oxo0-3-(3-tetrazol -1-yl - phenyl )-propionic acid ethyl ester. Prepar ed from

3-tetrazol - L-yl ~.benzoj c 96- 80- 5 t|v nvvith

et hyl chlor éf F%gﬁg%‘ﬁ{' cg ]rgi?{"‘iaﬁ‘?}"é% ’%’forifj’rlof’l?é‘l‘%?% §Ft6¥n sal t
with Et3N and 5 MyC12 in CHSCN according to general pr ocedure M (et hod a).
bt ai ned as Peepargifrory ethyb+(4sntthgl-indifldzoiay) y1)-Mazoks-3 - c&@@xﬁ&t rdi;&a?mﬁ&nl\/lm

rom 5 chi of bR R RGBT ke B2 8 55tsoloping §FRhEs | on
with ethigl seduence h) ibbﬁhQs:mmcscpdnatwulhdﬁﬁesmm;dopBﬁmMm m)ﬁ@cmfs@@g

e, general pAGEESMG LIRS, 2 oo R HIIHOAL R By wdBnlibolll M

lithium tert.-butyl acetate according to general procedure M (method b). Obtained as a
brown oil (8.73 g).

MS (EI) 307 (M™").
15 Example M21

3-[3-(i-Methyl-1H-imidazol-2—yl)—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)



Exanple M 17 15 3-(5- Gyano-t hi ophen-2-yl)-3-0xo0-propionic a;(sl,a;brﬂg@(§4 but yl
ester Prepared fromethyl 5-cyano-2-thiophenecarboxylate [CAS-No

67808- 35- Yoby2dmeatment with lithiumter-t.-butyl acetat
general procedure M (nethod b). Obtained as a yellow soli Sic?’@&géﬂd ?;9

(El) 251(M) np 78 :C. 20 Exanple ML8 -75-
3-(5- Cyano- |l uo henyl ) - 3- oxo-propionic acid ethyl ester Prepared from
5-cyano- 2- f ?6”'@@% et@ﬂf[dr?ﬂ]dﬁex{nﬁ-epeérwctefpmcpﬁred]ﬁrow -pryd-{3emu-prgpaaicd

[ CAS 1. 4GB TalyrUnd ARbTER 1140, SORRRfAkes Ol ik 0 ERe 21,50 O

by reaction with eth mal onat e 4ssium sa
CH3CN accora(fFﬁée §td335 a@@ﬂfémﬂo@meﬁm Bullna83081,4$96. Ohe dinabptodsctawkieg ht

yell ow sol i sflica Mﬁofﬂﬂc ﬁaﬁ%@ph}%té%eﬁame%toﬁ5 April 2004 VO

01/ 29011 P IEPOO 0955 - 74 Exa

3-(2- Imda oI I-th| azol - 4- yI) 3-0xo0-propionic acid tert.-butyl ester
Pr epar ed’fr 2-im dazol -1-yl -t hi azol e- 4- car boxyl at e [ CAS- No.
256420- 32- 33 by treat ment with lithiumtert.-butyl acetate according to

I
Gre, B b B S

acid tert. (Bi?f |0P@§f-@|5 E)ib W@aw ﬁﬂé@mpem anhydnde (TFA.A) ma mlxture of TFA

2- (4- et hylanidricetez@ht 7B8-°0 dced Q| h
2- am no- 4- t.pi azol ecar bo atlgl% ﬁhﬂh&%@%ﬁ%(}@gg .J?o ?fsg’%ﬁgﬁn?l%n%%uvﬁgﬂyere
synt heti c thNEHaRRUEHE g%)'sﬂléﬂge Zoumﬁrgmﬁph}lwnhhemmwmropane
DVF, 23 C 2.) aq. H2S04, .reflux; 3.) EtOH conc. H2SM4, 23 C 4.) 30%
H202, HOAc ExathpldNpy treat rrent with lithiumtert.-butyl acetate according
to general procedure M (net hod b). btained as a brown oil (8.73 g). M

El) 307
g}-[%}-(l @?@QP%@%%QS y}fl)[l’a}f%ﬂ?f’ﬁ 8B%xo- prop| onic acid tert.-butyl

ester Prepar ed fromethyl 3-(1-methyl-1Him dazol -2-yl)benzoate [ CAS-No.
168422- 44- Jhedyoxo-3-thiophen-2-yl-propionic acid was prepared from thiophene-2-carbonyl

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 proce@ure 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 (metl'lod 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-yl)-2,2-dimethyl-[1,3]dioxin-4-one.

The 3-(3-chloro-thiophen-2-y1)-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 mmo}) with Et;N (12.65 mlL, 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 isopropeny! acetate and conc. H;SO,
according to general procedure N (method 2). 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-y1)-2,2-dimethyl-[1,3}dioxin-4-one.



treatnment with lithiumtert.-butyl acetate according to gengrgi poeredure M
(nmethod b). Obtained as a light yellowliquid (1.26 g). 20 (I'SP) 301.3

[ (MHH) 4] . wib@1hshkowi ng exanples relate to the prepar atlonpewgﬁog-q
6-aryl-2,2-dimethyl-[ 1,3] dioxin--4- ones (general fornula

serve as building bl ocks in the synthesis76f the target corrpounds
(Synthetic Schenme H): General procedure N 25 Preparation
of 6- aryl - 2, 2heP i@t Appothiohen-gxiln3pxorpeepionstabidavaa preparetifroin 32GBA0W

01/29011 PG, eORSEonShIoHIR (81 38 K118 2 SLIBHE Xhocly dliepitbiiad - Ones

wer e prepared rom 3-aryl*-3-0xo0-p tiI'c {nf of

conc. H2SO4(G80 ml; 4474 rsneld mwith E@N(ﬂ‘ﬁ( mi;/sa%mmmmweﬁy(l?’ 2gdbafanmol)is C
according toHCRRMt ﬂ@&&br%ﬂo %-11%%? ro%édur%ﬁ@&netﬁgﬁ ane% 8%%%%?%{]0 d b)

purified by SI|IC&% rorra ography wt
The 6-ar Y| - @) wadrasiospmed iptoythgtitlgicoripauad ]netsmnesremppr@pamﬂdcmt@md aenc.

o DU RO enReo PR AR QOGS 0l EEALTEIR ) AL CERAGELS
Tetrahedron Lett. 1998, 39, 2253. The final products were if necessary
purified byMsi(EIL23%6Y )k BRSO 6nieolr aphy with hexane/ Et OAc. 1D Exam pl e
N1 2, 2-Di net hyl - 6-t hi ophen-2-yl- [ 1,3] dioxin-4-one. The

3- oxo0- 3-t hi%@&wl -propionic acid was prepared from thi ophene-2-car bonyl
chloride (5.3 50 nmol ) and bi s(tri met hyl silyl)mal onate (25.6 mi, 100

accot di ng 15 RAEPBHE/Er o1 B boaiPR It MBeHERIE) - The orude maleral

(7.88 g) was transformed into the title conpound by stirring in

. )so%gpanw Them(at@alﬁdlﬂthéﬁmg amzpkg Emic&cid"ﬁax%ﬁ aared &&h@c@ﬂﬂsznzz é(cmiﬁirm)é)ﬂ
a t ai ne e nmp eg
Exanpl e N2 f‘?ff@ﬂ%’éﬂlfgsﬂﬁ r}’alfn?t %r@f‘ﬁyﬂ‘g mrgl) STﬂ’d‘gi%HﬁtﬁMne
The 3-(3-c fﬂrdﬁetxaﬁhl &nzﬂmn) 2r ¢thgr-a3 68 0C py 1T stodiagiokenas! prorpdire i {metod
3-chloro- ¢2). The crude material (1.04 g) was transformed into the title compound by stirring in

isopropenyl acetate and TFA according to general procedure N (method a). Obtained as a
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-o0x0-3-(3-triflucromethyl- phenyl)-propionic acid was prepared from 3-
20  trifiuoromethylbenzoyl 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 stirring in isopropenyl
acetate and conc. H>80, 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.



thi ophene- 2-carbonyl chloride (7-82 g, 43.2 nmmol) and 15 April 2004
bis(trinmethylsilyl)malonate (11.6 ni, 45.4 mmol) with Et3N (12.65 nL, 90.7
mol ) and wbBi/2663153 g, 47.5 mmol) in CH3CN at 0 C accordi /ﬁ#ﬂﬁ@%@?ral
procedure M (method cl). The crude material (5.69 g) was 25 transtorned
into the title compound by stirring in isgpropenyl acetate and conc. H2SO4
according tQ general procedure N (nmethod a). Obtained as an orange solid
(2.3 g). MSheE-{3-ohlarq-phnyhindt oza-propinei peld waspregared e ellojobentxydnpl e ‘N3
6- ( 3- Cyano-chiy o - W1\ - : |.OX] N54x0nRe ri.l, 2004
o (8- Oyano-chiyipRTet st gb égpég%ﬁgﬁﬂ&hne&yﬂﬂﬁimgo%{eTzf‘.o A 90.6 n2mbH Wil

3- (3- cyanoHtAY &pheh. 180mmod) andd-iBr 6h19 oA S muiol) incGHpEN pad BtladcontmBteyano-

hi ophene- 2 %pﬂ& . u ri and, r i '
Li Is((){) et yflgsi 1yl )%ﬁgﬁggggﬁ?ggﬁoéﬁf% f%&a‘igmqg?%l\%? Hes el Pt pfo thsgs 4
mol ) andl Litcopppundby stigingin ispprypanyl aceldgGMdatond. H,$R caratiding tb gegenkr al

procedure M:{rethod 1he =1 4 8- was transformed into
the title g%npound b(gle?ﬁdr%ji 98{#%%1%% %%vgrl?ﬁ‘g%(s:@f%@ga §)r'1d conc. Hz2S04

according to general procedure N (nethod a). Obtained as an orange solid
(5.6 g). MYIPEED 2386M(Mend 240d (@) 2 0:pB7¢ 86%5 fdec.)Exanpl e N4 3 -

(2,2-D nethyl-6-oxo0-6H [ 1,3) dioxin-4-yl) -b enzonitrile. 10 The

3- (3- cyano-gxhemyd Bi7 3- oxo- propi oni ¢ acid was prepared from 3-cyanobenzoyl
chloride (828 ng, 5 mmol) and bis(trinmethylsilyl)mlonate (2.56 nL, 10

mmol) with n: I (1.6 | n. hexang, 6§,25-nm.) in ether at -60 Cto 0 C
accordi ng 6(3313#&'&“ y&%@w@%ﬁﬁdﬁw&w-é@y The crude material (1.04 g)
was transformed into the title conpound by stirring in isopropenyl acetate

?_nd hTFAl(ﬁ: d&redthBgiddﬁblg&ﬁ?maLow-pré?%meadw mpf@dr%%org@tighmu@ﬁ E;morﬂdié -

> 9 ot nyeL BB AR e Bt SR lorete B Aok #2 himamid) g EON (23

f- o?? 3-( 3i?lﬁillfﬁgﬁohmasr)tdmﬁlﬁﬁb(5’fﬁ‘ﬂ Qiﬂﬂﬂmhgniiﬁ ca{f,lclN wamaﬁsﬁﬁﬁgitofgeamaﬁ 20
rifluoro e ri.gde [ an ) X

T S LS A R

and Li Br orfpognd b4 sdrr! SOpFD etate naCGeB0Y d2tordfhgd6 et

proceduge %&@'atupe% (ge}.ﬁod—m.e Ogtrayn%ﬁ aggtyﬁ{c:v? Loh 7('9% 5 of the

MS (EI) 330 (M™); mp 79-80 °C (dec.).
Example N8 .
2,2-Dimethyl-6-(3-trifluoromethoxy-phenyl)-[1,3]dioxin-4-one.

The 3-oxo0-3-(3-trifluoromethoxy-phenyl)-propionic acid was prepared from 3-
20 trifluoromethoxybenzoyl chloride and bis(trimethylsilyl)malonate with Ef;N and LiBrin
' CH;CNat0°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,50,
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



obtained 15.4 g) was transforrred into the title conmpound bysfgri pogrg i n

| sopropenyl acetate and conc. H2S04 according to general procedure N
(et hod a)wo@wesiined as a light 25 yellow solid (5.3 g). lil@ﬁ,ﬁlo),m%g (M);
np 77-78 C (dec.). Exanple N6 6-(3-Chl oro-phenyl)-2, 2-di net hyl -

] di oxi n- 4- one 15 Apr'rl 2004 WO 01/290147%€T/ EPQD/ 09553 -77- The
3-(3-chloro n}/éé - 0X0- propi oni c acid was prepared from 3-chl orobenzoyl

chl ori de (1 7 Wretarmentavith aqetonienBEApnd TEAA)aseordingite geegabpracedoe 0
mol ) with NERMIRS). @btaﬂ&pasmﬁes%ﬂg{hb??{o(B 19 g, 94.3 mml) in CH3CN at

0 C according to general procedure M dcl). The crude material (17.1
g) was transfo d i the 5 title conpound by stirring in isopropenyl

acetate angMé ﬁzqqz(gtﬁ according to general procedure N (nmethod a).

Obt ai ned as a yell owbrown solid (8.0 g). M5 (El) 238 (M) and 240

[ (M-2) '] "ixa8npl8811G (dec.). Exanple N7 6- (3-1udo-phenyl) -2,2-dinethyl-

[ 1,3 ] dioxin-4 -one. 10 The 3-(3-iodo-phenyl)-3-o0xo-propionic acid was

prepared _fr 0 | or . 78.8 mmol) and :
bi s(tri met héf%iwﬁ ﬁﬁﬁd’ié’%&nﬁfﬁ 21:.21541?%@3’ gé?’bil?ﬁ%ﬂyowm Et 3N (23 nL, 165.5
mmol) and LiBr (7.54 g, 86.7 nmnol) in CH3CN at 0 C according to general
procedur e I\I‘lﬁmm;dﬂzﬂ-l ?hph&@ﬂ%oﬁ&lpﬁépﬁhxc(aziﬂ Was@rephB&d frbRANS { GTTRAIAN O
the title tq I rin |n|[s )y acetate d.conc.. H2SO4
accor di ng t e ‘é) é PH%FFFEISD dyeatipprtnia Ellaé"méi%ﬂ ow sol i d
(2 926D9) t hNS’IIIEh)!ch?EId]g(MMed @frﬁ&m 30, ( slex; QAS- NM%U%H% @#83] with sochzh) and

me L.f J\uor one | oxi n-4-.one e
3 ox0- 3- (3ytf &?{‘ﬁg} i‘r‘?ﬁi m ﬁh&rﬂ%%’rﬁn&é at/\%scmceﬁ%%épsﬁfn%%h 3 20
trifluono rrqsmmmemombﬂmalcw THecantd thitedidl MadelaByfbshedint6BleaRRi @ 6ﬁhdﬁ§y3r
and LiBr in CN at O Claccordlag toﬁggaeral (grocedure M( tho %%'1 he
crude nat erﬁt’épn%lsc’ﬂo&’ﬁ% SFTREANA LG § fgear Wﬁambpr%f yre iy
| sopr openy|a)aObtahel arh cange sedid&d (6¥7aag). di ng..t o general procedure N
(method a). Obtained as an orangé solid (2.27 g). M5 (ElI) 288 (M; np 49-54

C (dec.) - ws (r1) 270 (M.
Example N11
15 2,2—Dirnéthyl-6-(3—meﬂ10xy—phenyl)-[ 1,3}dioxin-4-one.

The 3-f3-meﬂaoxy-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
Et3N (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 isopropenyl acetate and conc, H,SO; 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 Et;N (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



25 Example N9 2, 2-Dirnethyl-6-pyridin-4-yl- [ 1,3 ]dioxin- 45048 2dtisepar ed
from 3-oxo0-3-pyridin-4-yl-propionic acid [prepar ed-from 4-acetyl pyri d| ne
magnesi umw@binsboar bonate and CO2 in DMF at 120 C accordi ng @@ng%
Antibiotics 15 April 2004 WD 01/29011 -78 PCT/ EPOO/ 09553 1 9 245] by
treatment with acetone, TFA and TFAA acedo®ddi ng to general procedure
(method b). Ohtained as, a white solid (1.3 g). Ms (Ei) 205 (M) Exarrple
NIO 5 6-(3-transtesmed mtoylpetpiipeqwmgo@dbmhnmgmwmyaeem@wahmmmdmg toThe

3-(3-imda I C red from .
3-(1Him dggfﬁr%btmggﬁéglfla]%o ga%%%r fﬁ? Pvﬁg(ﬁ‘f@;ar ed by treatnent
of 3- (II—|-|rpé ?%5) -yl ) benzoic aC|d U Md. Chem 1987 30, 1342; CAS- No.
(108035- 47-Mp ?w@éﬁ smp HAAL175Cs(trimethyl silyl)mal o nate wit h Et3N and
LiBr in CH3CN at 0 C according to general 1o procedure M (nethod cl). The
crude mat erfixapagis ransformed into the title conpound by stirring in

i sopropenyl acetate and conc. H2SO4 according to general procedure N

t hod lid (617 MS (EI') 270 (Mt
(Exngrrpf)e ?\I??z 2180 rﬁe%nﬁr%’ihg’lr‘}‘]t&ra?‘g Sﬁk@(’f}’ﬁdhéﬂ\ )[mfg‘%?&}?dl OXI(I’] )4 one. (Th)e

3- (3- net hoxy- phenyl ) - 3- oxo- propi oni ¢ acid was prepared from

g ma: hoxy PG]hzGycbxol—ﬁ—'l(i?o-lt[)l,E,d?riﬁﬂ&-l%l%he@?%?rmh?c dekert. —butyé eser ﬁ% 6% 197
n;Tgl() r;gg E}ﬁé@bé “?7“7”& pag eflfg 1)2n17 mmbggwlea%\é@mtbﬂmgtet &ASJNwe’r al

The 2011 t ho  coppay “”"*““‘W‘f‘?”@%‘“??é“?%&%ﬁ;ﬁ%%ﬁ?ﬁ Ty
accor di ng %33’5 %rﬁg”dﬁéﬁ T%Méﬁbhﬁtm%%fﬁé&%@@ with TR oi | (640
ng). M| sa)orafag td gdvietdl pocaiitre 25 Bmbthiit fﬂb"‘bﬁﬂamed%é?ﬂl&v 's\Brlﬁd (539 mg).

2,2-Dimethyl -6-(3-nitro-phenyl)- [ 1,3] dioxin-4-on
3-(3-nitro X0-propionic acid tert.-butyl ester was prepared from
3 OB b e ,

e

Example N14
6-(2-Imidazol- 1-yI—pyridin—4-y1)-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 MS5) by stirring in TFA/acetone with TFAA according to general procedure N
(method b). Obtained as a brown solid {10.8 2).

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-ox0-6H-[1,3}dioxin-4-yl)-pyridine-2-carbonitrile.



ni trobenzoyl chloride (2.71 g, 14.6 nmmol) and tert.-butyl n8lApIaLED4
potassiumsalt (6.0 g0 30.0 mml) with Et3N (4.5 nm, 32.2 mmol) and MCl2

(3.48 g, % bhogol) in CH3CN according to general procedyéﬁ?@gg% hod a).
The crude material (3.88 g) was 15 April 2004 WD 01/29011 D/309553
-79 transforned into the title conmpound bgostirring in TFA/acetone with
TFAA according to general procedure N (nethod b). Oobtained as a yell ow

solid (2.7@rgpared/BoeEdX2 sznc( WmduﬂpymmeﬁdrﬁrdploanxaMre bt eSter (Example

2, 2- Di met hy| hen

3 oxo 5 (o P b Yo i TF AL RE KU A RIBIA fo denbraT et ST (e I
[ RO- 69- 35@b®mﬁambrqmmpdrcb@ 3G¢gm 3-[1,2,4]triazol -1-yl -benzoic acid
nmet hyl ester [CAS-No. 167626-27-9] by treatnent with lithiumtert.-butyl

acetate ag&q Stﬂ%b?wzj}%qg%pggg ure M (nmethod b). Prepared from

(Exanpl e ystirri acétone with TFAA to according to general
procedure N (nethod b). Obtained as a yellow solid (539 ng). M5 (ElI) 271
(M). aarﬁiheefom‘mn@mmplwdatzdothegxlepqsymmmfthﬂwg&cjm@l2sddmmtohyl [ 1,3]

di oxin-4-o0
3 (21 i dansr? aﬁbﬂlaa{yrl Epian; ongsy regpectively the d-an-S-anflethypyl: L3-4vdre- oster 15
( Exanpl e h/é}enEQ[bi[tlb Fhaﬁgnnri’--ﬂfﬁﬂ ﬁddhgﬁﬁlrwlﬂﬁaITFAA-Chh)dmdhengo[bHIgéqheze@ﬁn-

e b 5 S O © 0 () 20

[ 3-(2-met hyl -i m_dazol -1 -yl)-phenyl]- [ 1, 3] dioxin-4-one. 20 Prepared from
3-[3-(2- metgsa_élmm_é—yl) phenyl )-3-oxo-propionic acid tert.-butyl
ester (kxa

Gener al by cacgiatdon FVIEL 5‘?‘%’*"“%%?“%3"“22?% L ik
(El) 284 (Ms§erbﬁ-ﬁeafggne (2 E;@arpﬁyﬂ tphepgt)-carbamic acid tert.-butyl estersvnth ethyl 3

4(2,2.0 my soﬁog;se%@aauomsqumaﬂnwr{% blidieaRne@r boni trile. 15

also 3-aryl-N- 2 nitro-4-aryl-phenyl)-3-oxo-propionamides by reaction of 2-nitro-4-aryl-
phenylamines with 6-aryl-2,2-dimethyl-[1,3]dioxin-4-ones

15 A mixture of the (2-amino-4-aryl-phenyl)-carbamic acid tert.-butyl ester or 2-nitro-4-aryl-
phenylamine (1.0 mmol) and excess (1.2-1.5 mmol) of the ethyl 3-aryl-3-oxo-propionate
[prepared from the aryl acid chloride and ethyl malonate potassium salt with Ft;N and
MgCl; in CH3CN at 23 °C according to Synthesis 1993, 290] or 6-aryl-2,2-dimethyl-
[1,3]di'oxin—4-one was refluxed in toluene (8 mL) until tlc indicated complete

20 consumption of the amine. The solutiori 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.
Exampie 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).



-80 FCT/ EPOCQ 09553 Prepared from 3-(2-cyano-pyridin-4-yl)- 3500t RicApi oni C
acid tert.-butyl ester (Exanple MLO) by stirring in TFAl acetone with TFAA
accordi ngwmoymner al procedure N (nmethod b). Cbtained as achiEPviosssy i d
(3.30 g). M5 (EI') 230 (M); np 132 C (dec.). 5 The foll ow ng exanpl es
relate to the preparaiion of the 4,8-diargl-I1,3-di hydro- benzo[ b]

[1, 4] di azepin ones ectlvely the 4-aryl-8- arylethynyl 1, 3-di hydr o-
benzol b] [1M5](€ﬁPé§@¥)|[GM‘2Hgdes and the 8-aroyl-4-aryl -1, 3-di hydr o- benzol[ b]

[ 1, 4] di azepin- 2-ones in regioisonerically pure fashi on (Synt hetic Schene
A) . Gener aIE,@@gggre Q 10 Preparation of

(2-[ 3-aryl -3-0oxo-propi onyl am no] - 4-aryl - phenyl }-carbam c acid tert.-butyl
ester by reaction of (2-am no-4-aryl- phenyl% carbamc acid tert. -butyI
esters wit H2eiBnidr BmOaplgﬂnyb =300~ prapivRinies | dricgodi-yorph sl bmhghyl}-[ 1,3 ]
di oxi n- 4- or@gjan@kgadqeﬁtyd I'\é'sﬁe? nitro-4-aryl - phenyl) - 3- 0oxo- propi onam des by
reaction of.2-nitro-4-aryl- enylam nes with

6-aryl -2, 2-di methyl -[ 1, 3]d|0X|n 4-ones 15 A m xture of the

(2-aminod 4 Péﬁmrﬁéﬁeﬁy(%a@awwﬁdp -aunerphelin-4-Yphenyldcabamie add pert.rloutdestey | -

pheny! am nqsﬁdm Blemap i 3o0ang, 1%%?05;&1@3- {2,5-dieiny1-8l, xghﬁf[ {%om 4k

3-aryl - pr gpi.onat e r fromthe aryl aci e and

nal onat e p e&%%‘?‘E‘H‘Fé%’FaPRM g’ﬁ PG Aek7 Wg’@ll)zﬂCFWd@k@@I‘ﬂhagemal@ramd@rfcmng to
Synt hesi s k98ined994n 8fan egdml(s%%@ met hyl [ 1, 3]di oxin-4-one was refl uxed
in toluene (8 nL) until flc indicated conplete 20 consunption of the am ne.

The sol ut wh th duct I
crystal | zaHs (5D L BMTRED 583y 8ef ety on TaiTed to appear it vas

i nduced by addition of hexane). The solid was filtered off, washed with
et her ono mBsatipdsOBf et herl hexane and dried in vacuumto give the
{2-]3-aryl - 3- oxo- propi onyl am no] -4-aryl - phenyl}-carbamc acid tert. -butyl

as used o Pacpip BT FET PAGTGS BRSO R B ahy et ospinaq oo

by recrystabm-bauylcsteror‘by silica gel colum chromat ography. Exarrpl e 01 (2-
[ 3- (3- Cyano- phenyl ) - 3- oxo- propi onyl am no] - 4-i odo- 5- t hi onor phol i n- 4-yl - pheny

| }- b

(}2 a?na;loazl I|fr %&Bﬁ-{@ aﬁ];!,tﬁl/%_cﬁ%%ﬁ P%e’f% W C&%’raggﬁ‘flgdé?l F-abytEl gster (Exagple
ester (Exarkf) é652i I)'Ig,(mnngﬂ) dnd3- (ﬁr@-@m&ﬁxyﬂ 6-0x0-6H-[1,3]dioxin-4-yl)-benzonitrile
3-(2,2- 44 W@RX&pﬁW@QB@&Hng 24 gfrx%ﬁ Qcc%rcml% to the general procedure O. Obtained as an

off-white solid (725 mg).

MS (ISN) 488 [(M-H)].
Example O4

. [2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-5-(2-dimethylamino-ethylsulfanyl)-4-
20 phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

Prepared from [2-amino-5-(2-dimethylamino-ethylsulfanyl)-4-phenylethynyl-phenyl]-
carbamic acid tert.-butyl ester (Example L8) (206 mg, 0.5 mmol} 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 05

{5-tert.-Butoxycarbonylamino-4-[3-(3-cyano-phenyl)-3-oxo-propionylamino}-2-
phenylethynyl-phenylsulfanyl}-acetic acid methyl ester



benzonitrile (Exanple N4) (690 ng, 2.25 nmol) according to 1 rggmal
procedure O (Cbtained as a yellow solid (629 ng). 15 April 2004

01/ 29011 M@ bEPWPL09553 -81 MS (I SP) 607 [(MH) +]. Exain,@T%mg,ggssg,
[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no] -4-i odo- 5- nor phol i phenyl } -
carbamc acid tert.-butyl ester 5 Preparegzfrom

(2-am no- 4-i odo-5-norpholin-4-yl -phenyl)-carbamc acid tert.-butyl ester

(Exarrpl e L Brep&ed frrgn (4-268n0n5etedt.-batbxycarbonylamino- 2-phen ylethynyl-phenylsulfanyl)-

ng, 2 47 %C'Jlggﬂ accor%ﬁﬁ%t%r U‘}%‘E’ geeir@r(g’?&/ﬁ{go]cgenzo rdl?’lcété HB%BQES gﬁgg&gnge

solid (523 [rt@]daom @%Pbaerﬁ@mth{emmphmmass {T(thﬂa)ﬂﬂml) adddrBngiptie gl?aeral

{2- Chloro- - n nyl a"r hi noj

- bi phenyl- . f%d:car a‘yy%l@?"tt% LSE%;O ter Prepared from

(5-am no- 2- chI or o- bi phenyl-4 yI)-carbamc aC|d tert.-butyl ester (Exarrple
L6) (6525 npMSAISD SBfOMy-TRAd 601 [(M+NH,)'] and 605 [(M+Na)*); mp 69-73 °C.

3-(2, 2-di et hyl - 6- oxo-6H[ 1, 3] di oxi n-4-yl)-benzonitrile 15 (Exanple N4)
(564 ny, 2. according to the general procedure 0. Obtained as an
of f-white soli ng). MS (ISN) 488 [(MH-]. Exanple 04 [ 2- [3-

(3- Cyano- phenyl ) -3-oxo: propionyl am no] -5-(2-dinethylann

o- et hyl sul f{@nkgr)-BatoxygarbheylgmindgPH:3 pemyphergd)-Benxoeprapiostylaetitol-ut y|
ester Prep .

[ 2- am no- 561%2 erml PhenyHoacg?ﬁy? tﬂl?ﬂ%ﬁtf 4- phenyl et hynyl - phenyl ] -
carbam c acid tert -butyl ester (Exanple L8) (206 ng, 0.5 nmmol) and

3- (2, 2- di metspreed frask (-8miger S9pui-btoryartydnylapsineepheriylathyripk-ahpid)-ak)ic ( 138

g, O ?édil”gl).icld ARaY drag : Essc%?btgg.?}ogﬁ % mﬁ&ﬁgg&gﬁ (égb&l&eagﬁ* L s35agne! | ow
{5-tert. f%&%&ﬁgﬂ -henzasitle]( 2)14&:0}} @cmrdmgdnﬁh%tneral
i noj - 2- procedure O. Obtained as a light yellow sohd (886 mg).

MS (1SP) 552 [(M+H)"] and 569 [(M+NH,)*]; mp 138 °C.
Example Q7

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-3-(2-methoxy-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid

tert.-butyl ester (Example L11) (415 mg, 1.09 mmol) and 3-(2,2-dimethyl-6-oxo-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-oxo0-6H-[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).



phenyl et hynyl - phenyl sul fanyl }-acetic acid methyl ester 15 Agragn 268¢ WO
01/29011 PCTI EPOO/ 09553 -82 Prepared from

(4- am no- Swoeunksibut oxycar bonyl am no- 2- phenyl et hynyl - phenyps¥iekanydsss '
acetic acid nethyl ester (Exanple L9) (534 ng, 1.3 mmol) and

3-(2, 2-di net hyl - 6- oxo= 6H [ 1, 3] di oxi n-4-yBy=benzonitrile (Exanple N4) (358

, 1.56 r neral procedure Q. Obtained as a yell ow
foam(457mrI§§‘g (Igﬁ}\%odf(%)"i%b%z? HVHe)"] s0d 537 31} TARA6BYE [ (MeNa)t]:
np 69-73"C. Exanple 06 { 5-tert.-Butoxycarbonyl am no- 4-

[ 3- ( 3- cyanoXzirapllQ% 3- oxo- propi onyl am no] -2- phenyl et hynyl - phenyl }-acetic
acid nethyl ester Prepared from(4-am no-5-tent:

but oxycar bo 'n henyl et hy henyl ) - a 10 aC| | ester
(Exanmi o 130y et 7 el S e Ry e fipr Dpeasa il 2

[ 1,-3]di oxi nphely;ﬂe)thjuqﬂm-bemdm'admém(e&)wasnére N4) (550 ng, 2.4 mmol) according to
the general procedure O. Cbt ained as a light yellow solid (886 ng). M

| SP) 55 569
{213 (3 R R SRel K ok P i 2 PRy 30635 2ioneny | o
thynyl - phemydtﬂmylcaeﬂimamphdﬂd) {(3®6tmg, NLBythmetaat 3- @, B dahedhyl-6-@%0-6H-
L2 o e (AR RS S R P L G BT A5 generat
3-(2, 2-di rrepl‘gdedﬁpec&@lﬂh{n[ed&ﬁjofﬂ-mdmememcﬂwn@nzom trile (Example N4) (373
ng, 1.63 mmol) according to the general procedure 0. Cbtained as a

(k) o] | SRS Rl B, 23T QB St g B 0

[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am noj
- 5- et hoi@y - &X hynyl - phenyl }- carbam c acid tert.-butyl ester 25
Prepared from (2-am no-5-net hoxy 4- phenyl et hynyl - phenyl ) - car bam ¢ aci d

tert.-butyl H.]BQ#

3e22 2- gl %et{zgfqﬂcﬁ%%mﬁ) (‘E(rgﬁi%ﬁgmjﬁlo]benzo |?r| ggl @h‘*mﬂe&“w(} (252
mg, 1.1 nmmo e%kﬁ‘é?‘ﬁb’*@tﬁﬁeb%}@ﬁ%ﬁl procedure 0. Obtained as a yellow
solid (388 ng). 15 April 2004

Prepared from (2-amino-5-morpholin-4-yl-4-phenylethynyl-phenyl)-carbamic acid tert.-
bufyl 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)*].

Example 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 (Example L.15) (514 mg, 1.0 mmol)
and 3-(2,2-dimethyl-6-ox0-6H-[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

{S-tert.—Butoxycarbonylamin@-fi-[3—(3-cyano—phenyl)—3-oxo-propionylamino]-2-
phenylethynyl-phenoxy}-acetic acid tert.-butyl ester



WO 01/29011 PCT/ EPOQ 09553 -83- M5 (I1SP) 510 [(MH) +], 527 15(d¥iNeHa4] and
532 [(MtNa)t]; np 169 C. Exanple 09 5-tert.-Butoxycarbonyl am no-4-

[ 3- (3- canav@beawiy) - 3- oxo- propi onyl am no] -2- phenyl et hynyl pberpaisaci d
met hyl ester 5 Prepared from

4-am no-5-tert. -but oxycarbonyl am no- 2- phergd et hynyl - benzoic acid nethyl
ester (Exa Ie L14 (396 ng, 1.08 mmol) and 3-(2, 2-di met hyl - 6- oxo- 6H-

[1, 3] di oxin i‘éJT#FIIIM-ISete(tEhanquearlhé)wléﬁﬂﬁ}) -ephetiyléShynylegibenex acetiag
toth f

(I sP) esggnff%ﬁﬁﬁrf S3F (e O b2 el e -2 it e R 515
Exanpl e 010 ][321131@@ 1’:‘}7 erfonphker(ExpnploNg) (ﬁﬂ@ipng) @y2 mriolpdccording to the general

-50r phol i n- %dlﬁe@‘?fﬂ:tﬁ( 164 Q_y%‘%lro“p ?lay(lﬂz,ls bamic acid tert.-butyl ester

Prepared fr 2-am no- rmrp nyl et hynyl - phenyl ) - car bam ¢
acid tert. but est er e 2 8483 , 1.23 mol ) and
3-(2, 2- dlsneMﬁyﬁl Qi)@d(fsll# l*ZHw H-andyd3p-{Beinalii]t mpl 95 °CExanpl e NA4)

(422 ngy, 1.84 nrnol) accordl ng to the general procedure 0. Obtained as an

anor phous ogafigfle®izerial (375 mg). MS (1SP) 565 [(M+H) +] and 587
[(NHNa) +] Exanpl e 011 [2- [ 3-(3-Cyano-phenyl) - 3-o0xo0-propi onyl am no]j

-5-(2- oxy

et hoxy] - et hiyﬁ& afafﬂﬁfgﬁyﬁlb kﬁfémﬁloeﬁh@}ﬁ*}/l -3srrergropios sl pame led-pbenylathynyl- but v
ester Prepa Béh {}r @#bamic acid tert.-butyl ester

[ 2- am no- 5- 2-[ 2- (2- et hoxy- et hoxy) - et hoxy] - et hoxy} - et hoxy) - 4-

h | eth | - h d -b t t EXx | L15 514
e Al £ F e L e e )4%%55%@&# trile
( Exanpl eloMbutﬁrBékéerr(ExarﬁpE LlVr)‘l(Qbﬁ W&ih&fbl} ﬂué 51%2 g%?ﬂ’ea,gé@E ik eyre O.

F?}vﬁhﬂli? +? ! ﬁ?) ‘%%“f?@ %gw B ﬁ%ﬂ 1’?%415(%1@@8, 8 Y FBR)EsruemgIta erﬁaﬁggra{%

[ 3- ( 3- r yanopmirediyte \O. @mxme@ﬁwydﬂawﬁ;mur{gbg 3. phenyl et hynyl - phenoxy} - acetic
acid tent butyl ester 15 April 2004 WO 01/290i1 PCT/ EPOO 09553 -84

MS (ISP) 519 [(M+H)"], 536 [(M+NH,)"] and 541 [(M+Na)*]; mp 98 °C.
' Example O14

15 [2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-5-( 1,4-dioxa-8-aza-spiro[4.5)dec-8-y1)-
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 Q15

[2-{3-(3—Iodo-phenyl)-3-oxo-propionylam'mo]-5-(Z-methoxy-ethoxy)-4—pheny1ethynyl-
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).



Prepared from _ 15 April 2004 )
(4-am no-5-tert.-but oxycar bonyl am no- 2- phenyl et hynyl - phenoxy) -acetic acid

tert.-but Wwoestemi (Exanple L16) (877 ng, 2.0 mmol) and PCT/EP00/09553

3-(2, 2-di nmet hyl - 6-oxo-6H [1, 3]dioxin-4-yl)-benzonitrile (Exanple N4) (504
ng, 2.2 mmol) accordi ng to t he general pB&cedure 0. Obtained as a yell ow
solid (723 610 \% 627 [(MrNH4) +] and 632 [(MrNa)t];
D 05 C - ENEIPE) PRI By NEA) ), 677 ((04N2)"] and 493 [(M+K) s mp 172

[ 3- (3-cyanoehenyl ) - 3- oxo pr opi onyI am no] -4-phenyl et hynyl -

phenyl]-carbamic acid tert.-butyl ester Prepared from

(2-am no- 5-1(_5 anonet hyl - 4- phenyl et hynyl - phenyl )-carbam c acid tert: 10

but yl ester—\{@@ﬁﬂéﬁé L17) (298 ng, 0.86 mmol) and 3-(2, 2-di net hyl - 6- oxo- 6H
[ 1,3]dioxin-4-yl)-benzonitrile (Exanple N4) (218 ng, 0.95 nmol) accordi ng
to the gene[m[3 (3110?91%1 hényd)-3Rb3irBERnAS mAnyes (99 E -4

(1SP) 519 [(MH ], 5 [/@F NHA) ] af; SRl (Na)ﬁ?e{hgl figfidln4 4arrp|e
014 15 1metho )4 e ynyl-phényl]-carbamic acxd tert.-butyl ester

[ 2-[ 3- ( 3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 5- (1, 4- di oxa- 8-aza-spiro[4.5]d
ec- 8-yl)- 4Ppipary feityPxtminbarelot dRaithalh 8] arkslah A fineRithy)- 4§ HealeByRART €d
;

[ 2-
ca

> ani no- 5. Phellacashamis agissens shutyl estes Breemmle 29) (439 rany OcrmpRywnd S | -

rbam c acditndthylts-okass A8y~ (E383p
3-(2,2-dineth th? o H SEd mdmm&ﬁ&%enzoml?rgﬁ)g?’ m@éhﬁ&? (301

ng, 1.31 mﬁqcﬁr%%mtﬁieﬁﬁn? PZBAS%HEB eQEY‘%He Gaekry eoligt (2 E‘Iﬁ)ned as an

anor phous orange material (268 ng). M5 (| SP) 621 [(MtH)+]. Exanple 015

[ 2-[ 3- (301 ObLS- @SRY610) (M-+6X3], pep (MANEHRNT) B8d 632 [(M+Na)*); mp 132-134 °C.

- 5- (2- net hoxy- et hoxy) - 4- phenyl et hynyl - phenyl] -carbam c acid tert.-butyl

ester 25 Prgpa glgdrom

[ 2- am no- 5- > Thoxy- et hoxy) - 4- phenyl et hynyl - phenyl ] -carbami c acid

tert.-butyl ester (Exanple L11) (840 ng, 2.2 nmmol) and

6- ( 3- i odo- phréei+Buzxracdianylanyihe-4t[31(B¢yado qlienyld-Sene-piopimyl#nibd)-24386 Ny,

2.36 mmol) B&ER general procedure 0. otained as a white solid

(1.3 9). 15 Aprcdi m%g%yb%?%l/won PCT/ EPOQ/ 09553 -85 MS (1 SP) 655

[(MtH) +], 672 ((MENH4) +], 677 [(MENa) +] and 693 [(M:K)+]; nmp 172 oC_
Prepared from 4-amino-5-tert.-butoxycarbonylamino-2-iodo-benzoic acid methyl ester

15 (Exarnple L21) (395 mg, 1.0 mmol) and 3-(2,2-dimethyl-6-ox0-6H-{1,3] dioxin-4-y1)-
benzonpitrile (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-propionylaniino]-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,



Exam | Qe0 16 [2- _ _ _ 15 April 2004
[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl arni no] -5-(2, 2-di net hyl - |

1, 3] di oxoM&hou12908: y| net hoxy) - 4- phenyl et hynyl - phenyl ] - car baﬁr'bg,@%,@ssg, _
tert.-butyl ester Prepared from

[ 2- am no- 5- (2, 2-di net:hyl - [ 1, 3] di oxol an- 4= gkret hoxy) - 4- phenyl et hynyl -
phenyl]-carbam ¢ acid tert.-butyl ester (Exanple L20) (439 ng, 1.0 rnznol)
and 3-(2, Z-M- 6- oxo- 6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple N4)
(345 ng, 1.5 mnol) according to the general procedure 0. Cbtained as a

yel | ou ol RSAAFITECredd. MBalh SPh SR M) ST L MMt 62

[ (MtNa) +] ; rnp
5-tert. - But%&‘ﬁ@%bﬁ;ﬂhﬁﬂﬂ?mﬂﬂﬂl&nm-cagkanﬁe pHidnytt)} bdyleseerpr opi onyl ami no]
-2-io0do- benzoic acid nmethyl ester Prepared from

?Eggngfe5Lt2m§ﬁar§@%ﬁ¥m§rﬁ%na@ (Rt DS RaBRNAR! £yRRbRTT s Phenpiothphy- 1°
3-(2 Y ﬁtﬂ’d%eanewﬁ Iersjlrcntﬂmer (ExpmploER2)(3H4E kg, ©.8¢ Emen Iaﬁdm)z %4254

, 1.1 nmmi; [ 1 r| cot
Sof i d' (435 n’?@f‘@% SHoogl(g R0 ERSh oL O6BES, O B ADEE 95 v 0L
162- 166 C. acfdrgi bqgenz trl procedure K. Obtained as a light yellow solid (433m
[[2-[3-(3- Imdazol 1-yl - phenyl ) - 3- oxo- pr opi onyl am no] - 5- ( 2- net hoxy-et hoxy) -

4- phenyl etMy (18P) BOEMHCRRAE Coc@aci d tert. -butyl ester. Prepared from
[ 2- am no- 5- ( 2- net hox;[;(wét h)gj;#4 phenyl et hynyl - phenyl ] - carbani ¢ acid

tert.-butyl, ester anple.LI1l) (191 zng, 0.5 nmol) and

6-(3-im daz%@?—?%ﬁlﬁ—‘gﬁenw )-2,2- dinmethyl-[1, 3]dioxin-4-one (Exanpl e N10)
(135 nmg, 0.5 mml ) according to the general 25 procedure 0. Obtained as a
| i ght blowf2yax($- e;ahb HeRP-30&R0- 3 C. 15
April| 2004 prieai®. %ngy ’lﬁélé! o zpoo#‘%%‘m Dpntftedmi

[RS] - [ 2- [SP}%& a‘b’ﬁcezfﬂ?‘?}er%' D et pi onyI am noJ - 5- (2-oxo-[ 1, 3]

di oxol an- 4- vyl net hoxy) - 4- phenyl et hynyl - phenyl ]-carbam c acid tert.-butyl
ester Pr epi’ll'@dlréd om (2-amino-5-ethoxymeth yl-4- phen ethynyl~phengl) arbamxc afxd t%rt_

[ RS] - [ 2- amy, xol 4- ph

phenyl ]- car mﬁ%éagl gmpeglfz% g{?@ﬂ‘g’}g{ @ﬁ@%‘ﬁﬁ? e&@z‘é-)'ﬂe 6” ?@'5 =82 ol )

and 3- (2, 2{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 021

2,2-Dimethyl-propionic acid s>-tert.-butoxycarbonylamino-4-[3-(3-cyano-phenyl)-3-oxo-
propionylamino]-2-phenylethynyl-benzyl 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-
oxo0-6H-[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)-[Z-[S»(3-Imidazol~l-yl-phenyl)-3~oxo-propionylarnino]-4-phenylethynyl-5—
(tetrahydro—pyran-2-yloxyrnethyl)-phenyI]—ca‘rbarnic acid tert.-butyl ester.



di met hyl - 6- oxo- 6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanpl e MN§)adi?860410, 0.9
mmol) according to the general procedure K. Obtained as a |ight yellow

solid (433wowri290 (1 SP) 594 [(MH) +];, np 181 C. Exanpl e 829/,:b00/09553

{2-[ 3-(3-Cyano- phenyl ) - 3- oxo- propi onyI am no] - 5- et hoxynet hyl - 4- phenyl et hynyl
- phenyl]-carbam c acid tert.-butyl estergprepared from

(2-am no- S- et hoxynet hyl - 4- phenyl et hynyl - phenyl ) -carbam ¢ acid tert butyl

eit gr OI( Exarﬁ’xlepat_cﬁ:ﬁor(lm [a@,mﬁoaﬁpmméthﬁzd-sé’(téti’ah%dﬂi- PRaR-yl6xaK

E he ]gelng)r(ialrb@d%%ace ml&rtel‘{ﬁ gﬁ)r(?étgpg@‘ H@%ﬁ%sﬁ”aés(gf@#%hdﬂﬁiﬁﬁggl n2‘4

gg% lvs E) | tSﬁ)nEfGB}S [p@lulilbm]ri-on&hmip& N2g) aZaﬁ-legftﬁtﬂgeléenI@fa@Prdc@ﬂu& @cid
ert.-bu ami ano-phenyl ) - 3- 0xo-

pr opi onyl arr(?ﬁoa%?%) AR r}fﬂ?ﬁ#ﬁﬁ’g Ié‘né%ggP éO Prepared from

2, 2-di net hyl - propi oni c acid 4-am no-5-tert. -butoxycarbonyl am no- 2-
phenyl etherlS(Miz@lS [ed#E) ) ( Exanpl e L24) (155 ng, 0.37 mmol) and
3-(2,2-di methyl -6- oxo-6H[1, 3]dioxin-4-yl)-benzonitrile (Exanple N4) (94

ng, 0.41 m@%)ﬁﬂggﬁgdi ng to the general procedure K. Cbtained as an
anor phous | ge substance (184 ng). M5 (I1SP) 611 [(M:NH4)+]. 25
Exanpl e 022 (RS%%( 3-(3-1m dazol

| -yl - pheny! R MWTbﬂWMWIM}GWWMYMDVB -(8-methoxy-piperidin-1-yl)-4-

S hor 112000 e SE T T R R AR C T om (re) )

[ 2- am no- 4- henyl et hynyl - 5; (t et rahydr o- pyr an- 2- yl oxynet hyl ) -

phenyl ] - carF&RPE d feard (-amino-hid-pe epipéitianbyl-4-pBnyktynyl-phenyl]-

6- (3- I N10
(3-i Wwazdai-bimb(: cﬂfl@ﬂ%&trlc?)e(s:%r &%h%ﬁé b@ (bsslmgléibé)émﬁ‘alﬁoﬁ’&‘ﬁ C;é%%ﬁ%%ﬁh )

di
2332: alngg 08 ﬁﬁﬁ?anra xléﬂa)’:]cbgsnfi Whe-ExpmplENaAI161 6230. 36 mmol)
[ 2-[ 3- (3- | rdcdazdehg to the Bﬁ?cﬂ'}ﬂ'c)ce&n@ t?ﬂeﬁ 4&? Egjlmfl yellow substance (253
yny ny

-5- (4- met hoxy:- pi per| di n- ) - 4- carbam c ac
tert.-butyl Mgt er .

MS (ISP) 634 [(M+H)"].
15 Example Q24

{2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino}-5-(4-methoxy-piperidin-1-yl)-4-
phenylethynyl-phenyl]-carbamic acid tert.-butyl ester.

Prepared from [2—amin6-5-(4-methoxy—piperidin-1—yl)-4-phenylethynyl-phenyl]-
carbamic acid tert.-butyl ester (Example L26) (224 mg, 0.53 mmol) and 3-(2,2-dimethyl-6-

20 oxo-6H-[1,3]dioxin-4-yl)-benzonitrile (Example N4} (125 mg, 0.53 mmol) according 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-propionylamino]-4-
25 phenylethynyl-phenyl}-carbamic acid tert.-butyl ester.

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



Prepared from [ 2-am nb-5-(4-met hoxypi peri di n-1-yl) - 4- phenyl4gtdpinyhogohenyl ]
10 carbamc acid tert.-butyl ester (Exanple L26) (236 ng, 0.56 nmol) and
6- ( 3-i m da¥@kr/2%01y| - phenyl ) - 2, 2-di net hyl -[ 1, 3] di oxi n- 4- one pcpEPobessNLO)
(151 nmg, 0.56 mmol) according to the general procedure 0. Obtained as ar
anor phous yel | ow substance (253 ng). M5-8§8SP) 634 [(MrH) *]. 15 Exanple

024 [2-[ 3-(3- Ogsano-yphenylﬁ; 3- 0x0- pr opi onyl am noj
- 5- (4- met hoXp(BRS76d(MFE)L ) - 4- phenyl et hynyl - phenyl | - carbami ¢ aci d
tert.-butyl ester. Prepared from

[ 2- am no- 5-% At BR%y- pi peri di n-1-yl ) - 4- phenyl et hynyl - phenyl ] - carbam c
acid tert.-m%er (Exanple L26) (224 ny, 0.53 nmmol) and
3-(2)2-dimethyl -6 20 oxo-6H [ 1,3] dioxin-4-yl)-benzonitrile (Exanple N4)
(125 ng, 0. &3 ranemethedod-if-kgcraao-phirayyehexaripropisosdminojo4-plkmyidthedlas a
vel | ow 1 g s Ao DBtk BAbskef M H ' 1¢ P 97-100 C. - Exanple [
5- Cyanonet hoxy-2- [ 3-(3-iridazol-I-yl-phenyl)-3-o0xo-propi onylam no] -4- 25
phenyl et hynyl - pha&yl }-carbam c acid tent.-butyl ester. Prepared from
( 2- ani no? 5-CRPRHEAETAR &r2minmensyanonsihoTy- ipbep iy thyaybphenylJaesrehmic peid terut v
ester (Exarfisl ds@f X Edple 127 . (2,2~ dimethyl-6-oxo-6H-[1,3]dinxin.
6 (3-i i dazol e, 2(p_h i §27) (80 me, 02 %?gff,aé]]d a7 et xS -2y
accor di ng t%ﬂ)%ng%wgﬁa Exsmplet} ©5ome.Gotdammea)) aecoadingrio tsrgsneral proresivre
subst ance (@6Qb#iHed abanARorphotld Ydllow Qitddhe® WdelgsTI EP00109553 -88 Ms (1 SP)
576 [(MtH) +). Exanpl e 026 {5- Cyanor net hoxy- 2-

r

Lﬁegil fyggﬁﬁﬂfﬁ\@qsﬁ(%ﬁﬁ opi onyl ami ne] - 4- phenyl et hynyl -

butyl ester. 5 Prepared from

(2- am no- 5- cyanonet hoxy- 4- phenyl et hynyl - phenyl )-carbam c acid tert.- butyl
ester (BEsanfraengi@®27(80 ng, 0.22 mmmol) and

3-(2, 2-di net hyl - 6-oxo0-6H-[1, 3] di oxi n- 4-yl)-benzonitrile (Exanple N4) (55

, 0.24 di tod ! Exan
ggrmr phous n{/@%ﬂ%ﬁﬁ%g‘br{g’" ¢ 15%%;&@@3(%%;%%{5{?%&% -%ng-e as an
propionylamino]-5-(tetrahydro-pyran-2-yloxymethyl)-phenyl]-carbamic acid tert.-butyl
ester.

Preparec{ 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-
yi-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one (Example N10) according to the general
procedure O. Obtained as an amorphous yellow substance (950 mg).

MS (ISN) 651 {(M-H)].

Example 028

20 (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 '

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 129) (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)}.



10 Exanmple 027 (RS)- [4-(4-Fluoro-phenylethynyl)-2-[3-(3-i nisdg#pbgos
1-yl - phenyl) - 3- oxo- propi onyl am noj

- 5- (tetr alyolopzdeyf an- 2- yl oxynet hyl ) - phenyl] -carbam ¢ aci dppefehogdddsy!
ester. Prepared from

(RS)-[ 2-am no-4-(4-fluoro-phenyl et hynyl) -5t et rahydro-pyran-2 15

yl oxymet hyl ) - phenyl ]-carbam c acid tert.-butyl ester (Exanple L28) and

6- (3-1 m daz@&kahpled2Phe. uyl ) -2, 2-di net hyl - [ 1, 3] di oxi n-4-one (Exanpl e N10)
according to the general procedure 0. Obtai ned as an anor phous yel | ow

subst ance «. M5 (1.SN). 651 -]1.. . EX l.e 028 20 . .

( l|$S) “(4-( 4S 2?‘86'?%5BH%W?%‘P%Wﬁ)‘Ylg&%%_?%%ﬂlﬁm@ggﬂmhmw:%WOPIOJWE%BMI-
pr opi onyl anirphenylettimy{-pheiyiitarbahZ-acld @itl-BltyHlégerpyr an -2 -yl oxy) -ethyl ]
-amino ]-phenyl) - carbamic acid tert.-butyl ester Prepared from

by an: 2 y1 obs B Pt A RER Hl e Sl e En bl 4 st by Phgvil

g E?gnpl _e;LZﬁ)rbéﬁﬂQaéi& tefgi-blﬂyl&sm(ﬂlﬁa_ {x%iiielLl 8) (%2 ldr_ng, 0.67 ﬁxmol) andE?(-(3-i1|nidazol\lli%-)
-(3-imidazgl -1- vk phe - 2,2-di.me - | n- 4- one a

(135 ng, O. i'ﬁ‘ﬁ%‘ﬁ)'g@é%mé'[3’8?4‘%‘“@%381[' g"%‘ﬁ%@éb@r@’* ?n&éisgmnfgﬁﬁas an

amor phous yetdcodingubshagaeral poiedige.O. b thineds £06rahfdddain {205 &p)Apri|l 2004

WO 01/29011 PCTI EPOO/ 09553 -89 Exanple 029

{5-(4,4-D e ] halRsh-yl ) - 2-
[3-(3-1m daﬁ@%?%[@%} 3- 0xo- propi onyl am no] -
4- phenyl et hényl - Bhenyl }-carbamc acid tert.-butyl ester Prepared from

[ 2- am no- 5- £42 ' oxy- pi peri di n-1-yl)-4-phenyl et hynyl - phenyl] 5
carbamc acid tert.-butyl ester (Exanple L18) (321 ng, 0.67 mmol) and

6-(3-im 2.Y3 1Bl - 2.2 0L Bt Byl - l-&r,N10
(240 5, . S5} 2ot EMeabt EE pHL L B o Ao s SRR 00 an
orange f oam({etmabydrgyPYmE-2 YiSR))-waexy] (iaerli-rarbamicanid tro3aityl estéRS) - { 2-

[ 3-(3-1m dazol - 1-yl - phenyl ) - 3- oxo- pr opi onyl am no] -4-phenyl et hynyl -5-[ 2-

(tetrahydroppypzass Bodl () (26N pRAGILLY LS [BRME PG AphEl byt s Yt &G4 &7
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 (I8P} 665 [(M+H)*].

Example O31

(RS)-{4'-Fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-2-[4-(tetrahydro-
pyran-2-yloxy)-piperidin-1-yl]-biphenyl-4-yl}-carbamic acid tert.-butyl ester

20 Prepareci from (RS)-[2-amino-4—(4-ﬂuoro—phenylemynyl)-s-(tetrahydro-pyran-z—
yioxymethyl)-phenyl}-carbamic acid tert.-butyl ester (Example 1.28) 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). l

MS (ISP) 698 [(M+H)"}; mp 129-132°C.
25 Example 032

{5-(2-tert.-Butoxy-ethoxy)-4-(4-fluoro-phenylethynyl}-2-[3-(3-imidazol-1-yl-phenyl)-3-
oxo-propionylamino]-phenyl}-carbamic acid tert.-butyl ester



Prepared from 15 April 2004
(RS) -{2-am no- 4- phenyl et hynyl -5-[ 2- (t etrahydr o- pyran- 2-yl oxy) - et hoxy] -

phenyl} cavbapemincid tert.-butyl ester (Exanple L30) (346 gpyyeddedRssmol )
and 6-(3- imdazol-1-yl-phenyl)-2,2-dinmethyl-[1, 3] di oxi n-4-one P?éxa:r)rp |l e
N10) (300 ng, 1.11 15: nmol) accord| ng to.tgpge general procedure 0. Cbtained
as a yellow foam (196 ng). Ms (ISP) 665 [(MtH)+]. Exanple 031

E?S% 3{ 4m g;@mparéﬁ-from [2-2mino-5-(2-tert.-butoxy -etho )-4- 54 gucfxz) {;lgeex%yrleﬁynyl)-phenyl]-
I -
pyr an- 2-yl o%?a%‘ﬂyacﬁé)%’ﬂ%f)"&} F’jterb&ﬁﬁ’é'ﬁ{} L3ﬁﬁ}}0 ‘E&rlbyrﬁnén%u: rad ﬁ'ég't‘mldé‘ﬁ?ly]r‘
?;ts ;ar : 30 Pr wbphfﬂl)il ,BAdimethyl-(1, 3]dl?xﬁn -4-one (Exaz%a IteNm) 413 mg, 1.53 énrnol)
am no or o etr r - pyr an- 2-
yl oxynet hyl fccﬁﬁ%‘ﬁﬁ‘ih‘& ‘é‘pﬁr g%fuae éeﬂb alﬁeé R 9&50 é>€ )-L28) and

6- (3-i mdazol -1 - yl-phenyl)-2,2-dinethyl-[1, 3] dioxin-4-one (Exanple N10)
accordi ng tMSﬁéPp@se{(M+Hm;Qﬁpdmss°Q, Obtai ned as a yellow solid (282 ng).
M5 (I1SP) 698 [(MrH)t]; np 129-132 C. 25 Exanple 032

{5-(2-tert. B 5ot hoxy) - 4- (4-f | uor o- phenyl et hynyl ) - 2-

[3-(3-im daznwg*phenyl ) - 3- 0xo- propi onyl am no] - phenyl }-carbam c¢ acid
tert.-butyl ester 15 April 2004 WO 01/29011 PCTI EP00109553 -90 Prepared
from[2-am RS)5H4{-Fluoge-5- b"lut%mdadidxgl)phéwlé}-ﬁ-bmpﬂ:;ﬁbﬁ)ﬂyﬂn@idjyf-lyﬂ h2- phenyl ) -

6 ( gaTmCdZZEﬁq R R S SRt e

(413 ng, 1. betyhestt r) according to the general procedure 0. Obtained as a
yellow solid (507 ng). 5 M5 (ISP) 655 [(MtH)+]; np 62-65 C Exarrple 033

ERS) (4" 1P Biipred et (R i-15-9RRR)-2 A 0dro DAY ke P20 I 0 2 (4

(tetrahydr opwrlém- byilreiphynyd bl parbpinarciditent.-bugl pstei (Hxample 133y kad 64Bbani ¢
dtert.

((51% |S J (gr L. - ikt 4 _l ﬁﬂtﬁengl)éﬂﬁ) E%B%let ﬁ%ﬂfi{?&gﬂ -4-one r{E}amP%)}Q}O) atc%o(ggl)r/xig to the

pi peri di n- 18§AF E’F%é k1A O4 bqa)nﬂdaﬁbaeﬂqsvadxdd«menrg) butyl “ester (Exanple
L33) and 6-(3- imdazol-1-yl- phenyl) 2,2-di methyl -[ 1, 3] di oxi n-4-ahe

(Exanpl e N1®is @gppf@ aI procedure 0. Obtained as a yellow
solid (473 nmg). [EM®4£% I\/H—I) ; np 57-58 C

15 Example 034

(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-
ylj-carbamic acid tert-butyl ester (Example L34) and 76-(3-irnidazol— 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 135) (190 mg, 0.53 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-
dimethy!-[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)"].



15 Examle 034 (RS)- [4'-Fluoro-5- 15 April 2004

[ 3-(3-imdazol -1-yl - phenyl) - 3- oxo_pr opi onyl am no] - 2- (t et r ahydro

pyran- 2- yl ¥y, %@?l) bi phenyl -4-yl]-carbam c acid tert. 'bUtﬁ/éT/ﬁ%%s&
Prepared fro

[ 5-ami no-4'-fluoro-2-{tetrahydro-pyran-2-yypoxyrnet hyl)-bi phenyl - 4-
yl]-carbam c acid tert-butyl ester (Exanple L34) and

6- (3-i m daz@xampld Ophienyl ) -2, 2 20 di met hyl -[ 1, 3] di oxi n-4-one (Exanple N10)
according to the general procedure 0. Obtained as a light yellow solid

E23?3n|g2n dgg{ﬁ) %ﬁﬁﬂgﬂf%/tggo r‘])gﬁ)%ﬂpd-ﬁfyllf“é%ﬂ -Y-Bhepidydxoa- yI } - car bani ¢

acid tert. l}iﬂbylbnﬂsmﬁlio]Zﬁpﬁéﬁ)@%Kﬁ}iciﬂbQﬁlc ac1d tert.-butyl ester
(5-am no- 2- cyanonet hoxy- 4" -fl uoro-bi phenyl -4-yl)-carbam c acid tert.- butyl

t Ex 3 0 d
6 (5 i 1 day BTEHERSE Epinaiiorf - dine i ke methyl-4 %L}Of&rhﬁ&hwhéﬁ’ﬂﬂeca(mwm
N10) (164 nuyertSb}l exvenl(Exas mds)r@dt@ ihﬁm‘ﬁ%lﬂ-gl phddyDCEIdi @ eyl @bsgaidﬁ@- as

a yel l ow gump (90 | M+H) + ril 3004 WO 011
PCT EPODY 09 é“ @@%ﬁ@ d{n" i tolthFener procedurdt

ure O. Obtained asa 110' t yellow

2- Di et hy| amolid (@29myug). 4 - f | uor o- 5-[ 3- (3-i m dazol - 1-yl - phenyl ) - 3- oxo-

propi onyl am no] - bi phenyl 4-yl }-car bam c acid tert.-butyl ester Prepared
from (5-am i ged hyi am nomet hyl - 4' - f | uor o- bi phenyl -4-yl)-carbam c acid
5 tert. -butﬁ—er@g'a—(Exarrpl e L36) and

6- (3-imdazol -1-yl - phenyl )-2, 2-di met hyl -[ 1, 3] di oxi n- 4-one (Exaripl e N10)
accordi ng t d2+(Rg- @enﬁhpll—teprlahyﬁdt[tlé]dkoxcﬂhtéaﬂi-mﬁ@mﬁ Sayl}-4 gt onpes [ D(B-iraiak6l-

(329 ng), N 7 rret h etr ro

di oxol of 2 a?pé/ = é%? %g%m?l Uor 6}\[ i 11:[h§: (gé‘%ﬂ] ‘f‘ﬂé"’cﬁnc agig tert.-butyl ester

1-yl - phenyl) 3- ox0- propi onyl am no] - bi phenyl -4-yl }-carbam ¢ acid tert.-butyl
ester Prepaf&eparediyp 5a¢mn®r2-(3(,2—dzmdihmbtdh§ahydmt—flaﬁylmxolo[[4 5-c]pyrrol-5-y1)-4'-

L b S D s

6- ( 3-i ni daz@ndp-(B-inpig m}ﬂ)}flﬂa}@n ethiyl; [3) 3] Aiwxim4 4ne (Bxankpla 30 p(d18)me,314
, 1.16 -
ggrmr phous ;‘gﬂ% mitf % ? 4%‘?%3:; c_%edﬁfé)é.eggfaﬁme(aas%%ﬁmpﬁgou@?rel?o%
substance (540 mg '

MS (ISN) 654 {(M-H)].
Example O38

{4'-Fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino] -2-methoxy-biphenyl-4-
yl}-carbamic acid tert.-butyl ester

20 Prepared from (5-amino-4'-fluoro-2-methoxy-biphenyl-4-y1)-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 fnmol) 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-B-yl)-4'-ﬂuoro-5-[3-(3-imidazdl-1~Yl-phenyl)—3—oxo-
propionylamino}-biphenyl-4-yl}-carbamic acid tert.-butyl ester



M5 (ISN) 654 [(MH)-]. Exanple 038 15Apn|2004
{4' - Fl uor o- 5- [3 (3-imdazol - 1-yl - phenyl ) - 3- oxo- pr opi onyl am no]

- 2- rrethoxy- gyl -4- yl}-carbamic acid Cert.-butyl ester ted from
(5-am no-4 -f(ﬂuoro 2- met hoxy- bi phenyl -4-yl)-carbam c acid t‘%%fﬁf'@ﬁ]t@y%

ester (Exanple L38) (332 ng, 1.0 mmol) andg,_
6- (3-im dazol - 1-yl - phenyl ) - 2, 2-di net hyl - [1 3] di oxi n-4-one (Exanpl e N10)

270 ny, 1. Oprepwdedl fars P35-Gnih-bq1 1 L Jl:@ﬁ’e

grmr pggus bro gﬁbsl agséemﬂg) qgr?ifowafi@kl\ﬁl&g Ml\quﬁ ff?bgg Fea}gé
é 5. (é 4| ;3‘ Zxrg;i : ralfécﬁﬁggi EX asfer a;nie 39) (444 r;gi) .0 mmol) and 6-(3- 1rmdazol 1-yl-
ec y 03 |3]up!)§;z,p tmg,gﬁ

Dooh W0 ”‘2@@%:2@@% it ‘%@Z&ﬁ%ba&ﬁ Bra ié&i?ﬁf fatir i
2004 WO 01/ medhapp BrAE

-2-(1, 4-di oxa- 8-aza-spiro[ 4. 5] dec-8-yl)-4"-fl uoro-bi phenyl 4-yl]- carbamc

acid ter-§. -RISHYIN LsI4E M- b €14-399 o€ ny, 1.0 nmmol) and
6- ( 3-i m dazol - 1( yl - phgnylﬁiﬁk -di net hyl&i%e 1, 3] dioxin-4-one (Exanple N10)

(321 ny, 1. I ccord| ng to the general procedure 0. (htained as a
: i

brown solid 5 M5 (ISN) 654 [(MH'"]; np 110-115 C (dec.).
Exanpl e 040 {4'-Fl uoro 5-13-(3-imdazol -1-yl - phenyl) 3- 0x0- pr opi onyl am noj

- 2- et hyl - bl{ﬂh@h:ph'eé- qu}maaiaamﬂ-paenﬂ)-sam-prbpt lyla@§hE]-2 Bheih3I-Bhhehfra -

(5-am no-4' | -4-yl)-carbam c acid tert.-butyl ester
10 (Exarrple f‘%’i%“r‘!’é;p 'bB %/ and

6- (3-i m dazol - 1 yI phenyl) s 2, 2-di met hyl - [ 1, 3} di oxi n-4-one (Exanpl e N10)
(297 ny, 1. 1Prepmre)l faee (h-ainirgp- ¢ eflitche-2gmathyhbiphenyietiyl) @artd miCktiditee dhag] éter

Catort. TRty ROl Tl bg-imaasely W oRab s p-rin '-? 3 oxo-
propit) nyl anﬁlsﬁi]hoMphmmpl(Eﬁmplc)Ny#} @O2mg; 1dahthol )esctordingt tol the gédral Propatind

from

(5-am no- 4- ter? ta'b oaﬁflégﬂﬁ)o%hcfus%emowﬂ“bs?f’ﬁ%@@ﬁ?@henyl 2-yl ozy)-acetic
acid tert.-butyl ester (Exarrple L41) (1.4 g, 3.24 mol) and
6- (3-i ni dazoMSTISH) 53AEANHID").

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—fl-}:'loky)-acetic
acid tert.-butyl ester (Example L41) (1.4 g, 3.24 mmol) and 6-(3-imidazol-1-yl-phenyl)-
2,2-dimethy1—[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 O42

{2-Chloro-4"-fluoro-5-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino] -blphenyl -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).



2, 2-di net hyl -[ 1, 31di oxi n-4-one (Exanple N10) (885 ng, 3.27 1gl’/:gj?||] dogecor di ng

to the 20 general procedure 0. Qbtained as a light brown solid (759 ng). M

(1SP) 645 WOMtkbonl;, np 82-85 C.  Exanple 042 PCT/EP00/09553 -

{2-Chl oro-4"-fluoro-5-[3-(3-imd.azol -1-yl - phenyl ) - 3- oxo- pr opi onyl am no]

- bi phenyl -4- yl}-carbam c acid tert.-butylgsester 25 Prepared from

(5-am no-2-chl oro-4'-fl uoro-bi phenyl -4-yl)-carbamc acid tert.-butyl ester

(Exanpl e L4MS (IS8 548 {(M-EB) Jar nol ) and |

6- (3-i m dazol - 1-yl - phenyl ) -2, 2-di met hyl - [1, 3] di oxi n-4-one (Exanpl e N10)

(252 ng, 0. %3, 0pl 3accord| ng to the general procedure 0. (btained as a

i ght yello —9%156 ng). 15 April 2004 WO 01/29011 PCT/ EPOQ 09553 93
M5 (ISN) 547 [(MH)-]. Exanple 043

[ 4' - Fl uor o- $4F uqmﬁfﬁd&midatzelyl—yblphamﬂ) -3-Bx0>propibapla Mo ] Y Nalethoky-ethoxy)-

(2- met hoxy- ¢ ?#%%‘ﬁ-tl—yﬁ'cﬂtbea%«l:aéd){m]t £8 p am ¢ aci dtert.-butyl ester 5

Prepared fro
[ 5-am no-4' -fl uoro-2- (2- net hoxy- et hoxy) - bi phenyl -4-yl]-carbam c acid
t ent . - butdy| Peepased fromd fsiminp 435flupt@2- (Pgmethosy- mmcy) hupﬁenyl -4-yl]-carbamic aCId

C260 . o Sgridy "‘W@Q bicke EIQEELIR G 5 basth ShOK Qi dR8- g el an

or2 ange sol i dimpgthgl-hgd]ldiaviz- @r‘rcfﬂ?)(ES&@p[e(Iﬂ/}BBﬁzqomg,ﬁ)d%lmfrﬁﬂlﬁcrorﬂ%zg&bléﬂw%@e%4
tert - -

E)r0|(0| onilra %Eyp(ﬁ (2%;% f?xf'car ar‘chg[(i:c{éalé ﬁ“gt)?rta-zgutyl esltoeremlér)eparg)o(lO

from[5- amn - £2tert toxy et hoxy)-4' -fl uoro-bi phenyl -4-yl]-carbamc
aci d Cert .- b (ISPBE%RM i’iﬁﬂbﬁlﬁ)"c( 209 ng, 0.5 mmol) and 6- (3-imidazol -
I -yl -phenyl) 15 2, 2- d| met hyl -[ 1, 3] di oxi n-4-one (Exanple N10) (135 ny,

0.5 mol acg;‘c%gier(ggo t he .gener aI procedure 0. Oobtained as a beige solid
(194 nmg). M5 (| 1[(I\/H—|)}] np 101 C. Exa;nple 045 [4'-Fluoro-5-

[3-(3-irn'da |- | he pr0|onlamno-2 (2- oxo- oxazol i di n-3- 20
71) - bi pheny[t% 4%}?‘% B'E‘S éﬁE?P?EY aér qrer- bﬁ{rwda@%tleﬂ-phenyl) 3-oxo0-
propionylarmino]-biphenyl- 4-y1}—carbam1c acid tert.-butyl ester

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 beige solid (194 mg).

MS (1SP) 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

Prepared from [5-amino-4'-fluoro-2-(2-0xo-oxazolidin-3-y1)-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 Q46

{4'-Fluoro-5-[3-(3-imidazol- 1-yl-phenyl)-3-oxo-propionylamino]-2-methoxy-2'-methyl-
biphenyl-4-yl}-carbamic acid tert.-butyl ester



Prepared from 15 April 2004

[ 5-am no-4' -fl uoro- 2- (2- oxo- oxazol i di n- 3-yl ) - bi phenyl -4-yl]-carbam c acid
tert.-but woester: (Exanple L45) (130 ng, 0.34 mmol) and POO/ 95_-.3

6- (3-i m dazol - 1-yl - phenyl ) - 2. 2-di met hyl -[ 1, 31di oxi n- 4- one’ { EXanpl & NI O)
(92 ng, 0.34 mmol ) according to the gerLeg4al procedure 0. Qotai ned as an
anor phous yel | ow substance (86 ng).. M5 (] SP) 600 [(MrH)+]. Exanple 046

14' - Fl uor o-Brepdrad @m (G-sairal-4' Jﬂmkoﬂhmaﬂio 2 Bxcth HPY YN -BRbamic ac1d
ror T 2004 TUEPB St (E B LR b b B B f)@ﬁéréé@—ﬁ{nfﬂ#obl“f%' plienyD 22
(5-am no- 4' dlhiethyhblz}dmnh@me?(kmpnmmqI(mﬁﬁgl147 iﬁx‘hbﬁ%&ﬁ‘&in% t8ehlreneral
tert.-butyl_es &)Eﬁ) & L46) 38'1173 1)

6-(3-im dazpof’cefleuﬁ g%e} -3 ap or ISFF’@} di oxi n- 4 one (Exanpl e N10)

(199 ng, 1.47 mmol) according to the general procedure 0. Oobtained as an
orange sbl |MS((I’&MSBQI(M5HNS ©b3P)1083€. [ (MrH) +]; np 99-102 C. Exainple 047
{2-tert.-Butoxy-4'-fluoro-5-

[3-(3-im dqu n}eél phenyl ) - 3- oxo- pr opi onyl am no] - bi phenyl -4-yl}-carbamc
acid tert. Yy euer -Prepared from

(5-am no- 2- tert -butoxy-4 -fluoro-bi phenyl -4-yl)-carbam c acid tert.-butyl
10 ester (E%atﬁﬂl Butoxyy4'-feem- ff3-(B-itmidazol- )-[}fbcpﬂi:rayl) 3-oxo-propionylamino) I— )

6- (3-imda /i - 1, 3] di oxi n-4-one Exanpl e N10
(135 ny, Z'ﬂi’%‘m/? }g}gg@f‘ IC%C tg‘lt'rr@ﬁ‘gy??&‘-‘f procedure 0. Obtained as an
anor phous yeI | ow substance (237 ing). M5 (I SN) 585 [(MH"}. Exarnple 048
15 Prepared from (5-amino-2-tert.-butoxy-4'- ﬂuoro-b1pheny1—4-y1) carbamic acid tert.-butyl

o b Lﬁ%ﬁ;‘%ﬁ‘”ﬁﬁnﬁééﬁ%@&%’ o O R b Rl B pRRe Y o "

(S amm- 2- t[éalf3ﬂ mmweirzmnlmmcaa@mpﬁ mmpl))acc@dlmgmocrhagembril@ﬁ-bcedhué yl
Ex @bkl

ESE gri En dgrztgl 1-yl- St%ﬁjz/m) 2110% ge t%%/bfﬂ?&l( gfgll%XI n- 4- one (Exanple NlO)

(135 ng, O. ording to the general procedure 20 0. Cbtained as an
am)rphous ;@ﬁ?ﬁfé)ﬁaif bp(234 mg). M5 (ISN) 585 [(MH)-]. Exanple 049

Example O48

15 {2-tert.-Butoxy—2'-ﬂ1ioro~5-[3-(3-imidazol-1-yl-phehyl)-?a—oxo-propionylarnino]—
biphenyl-4-yl}-carbamic acid tert.-butyl ester

Prepared from ($-amino-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl

ester (Example 1.48) (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)-pyrrolidin-
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).



(RS)-{4'-Fluoro-5- [3-(3-imdazol -1-yl -phenyl) - 3-oxo- propi qmﬂpamz@m -2-[
(R)-3- (tetrahydro-pyran-2-yloxy)-pyrrolidin-I-yl)-biphenyl-4-yl}-carbamc
aci d tertW@uﬂmlester 25 Prepared from <z2 .
(RS)-{5-am no-4'-fluoro-2-[(R)-3-(tetrahydro-pyran-2-yl oxy)PCg[yErP?%?%%F n _
1-yl ] - bi phenyl - 4 yl}-carbaric acid tert.-gigj.tyl ester (Exanple L49) (236 ny,
0.5 mmol) and 6-(3-imdazol -1-yl -phenyl)-2, 2-di net hyl -[ 1, 3] di oxi n-4-one
(Exanpl e NM§ USPDOB&EM +H) Fanpraiip3aceor di ng to the general procedure O.

bt ai ned as an orange solid (188 ng). 15 April 2004 WO 01/29011

PCT/ EPOO/ Oﬁséﬁp%%\/s (1SP) 684 [(MrH) +]; np 99-103 C. Exanple 050
{2' - Fl uor o=5- “(3-im dazol -1 --yl -phenyl) - 3- oxo- propi o nyl am no]

= 2- met hoxy- blﬁhenyl yl}-carbamc acid tert.-butyl ester 5 Prepared from .
(5 -anino {Z-Elpongc-63- 23-mmd4w1y1-bi-phmﬂj -3-ckoypropioaglaBdiblc 2agétHokEbiphe i 4/

ester (Exappl rnmol ) and
6-(3-ini ola?gl°f?“iﬂ"§‘r(&L é 31‘)8[5712“‘% met hyl - [1, 3] di oxi n- 4- one (Exanpl e NL0)
(135 ny, 0.5 nnolg accordlng to the general procedure 0. Cbtained as an

anor phods Jespeess fsemdbamino 2t 0ormR-métBoky-BiyhebA3L-f1) Matbarhic 24i@ texasmye 051

2-tert.-B 3-
L T bor o b iarplt log) £69 e Baeih ) Fo® B BB e b ity om
(5- am no- ZH@Idﬂomb&rw amPleerOd{b3i)h%9915 -rimpl)acerdhftoqhgérdrdl Bfdced et V!

t Ex
gs(gr 2(d| ?rg)%f&gg%?f%}&znﬂh%? 8)% Staﬁe gg Br@)rzonl trile (Exanple N4)

(126 ng, O according to the general procedure:0. Cbtained as an
anor phous P/fsg(ﬂ‘?Nb?‘iﬁx[(%rﬁgt]ance (196 ng). M5 (ISP) 546 [ (MtH)+] . Exanple
052 {2-tert.-Butoxy-5- [3-(3-cyano-phenyl)- 3-o0xo0-propi onyl am noj

-2' -1l umrog;hﬁ_gﬂg@%-yl}- 20 carbamc acid tert.-butyl ester Prepared from
(5-am no-2-tert.-butoxy-2'-fluoro-bi phenyl-4-yl)-carbamc acid tert.-butyl

ester (Exa 8) ( , 0.5 mmmpl) and

3-(2, 2-di rrgj lfﬁ'ﬁ IBGJ %5’9’ }'gfz—l- %]OdPlb%HYH'%.-OVP)PTOB{QM)@WW]-# eﬂlémdn]ﬂhwyl\laayl}( 126
ng, 0.55 nmbémmmﬁrtnguﬁypesté}e general procedure 0. Obtained as an

anor phous |ight pink substance (197 ng).

Prepared from (5-amino-2-tert.-butoxy-4'-fluoro-biphenyl-4-yl)-carbarnic acid tert.-butyl
ester (Example L47) (187 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[1,3)dioxin-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- oxo—propmnylammo]-Z -fluoro-biphenyl-4-ylj-
20  carbamic acid tert.-butyl ester

Prepared from (5-amino—z-tert.-butoxy-2'-ﬂuoro-biphenyl—4-y1)-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 053

{5-[3-(3-Cyano-phenyl)-3-oxo-propionylamino} -2'-fluoro-2-methoxy-biphenyl-4-yl}-
carbamic acid tert.-butyl ester



25 M5 (I1SP) 546 [(M+H)+]. Exanple 053 {5- 15 April 2004

[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no)

-2' -fl uor o¥d-0a@bdi1@xy- bi phenyl -4-yl}- carbarnic acid tert. - -er 15
April 2004 WO 01/29011 PCT/ EPQQ 49553 - 96 Prepared from BEXERof 8
(5-am no-2' -fl uoro-2-#aet ho) cy-bi phenyl - 4-\g.-carbam c acid tert.-butyl
ester (Exanple L50) (112 ng, 0.35 mmol) and

3- (2, 2- di metBrygpared fom Eﬂ-hx[nino'sldﬂuvfbfl-ﬁeﬂxbk} bqﬂﬁmm w)iclaﬁ)a&ﬁzaemlt&t Néldrg( 80

Fgémo( iglmnTgel)sg gﬁ%%lq gﬁB) (36% &7’55{}7“]101) %yiﬁ'g rcggl,gthyl-ﬁ 0}‘:%I g}? [lg?dxgm-tlll- o
(2" - Fl uoro- %ﬂﬁbtmm&({ﬁmﬁ&m-{w b.35 Hirdlal Qécoildﬁéfg 1o gy rocedure O,

-.3- 0X0- prop| 4 carbamc acid tert.™-but ester
Prepared fro %‘g‘g"‘ %ﬁ‘c’)u (cy}% xrgs'mat hoxy- bi phenyl - 4-yl ) - car bamc acid

tert.-butyl 10 ester (Exarrple L50) (249 ng, 0.75 mmol) and

3-[ 3- ( 2- net RYS{ISN)d®2 §{M1HYT.) - phenyl ] - 3- oxo-propionic acid tert.-butyl
ester (Exanple MB) (275 ng, 0.92 mmol) according to the general procedure
0. Qbt ai ned LJow solid (311 ng). M5 (ISP) 559 [(MtH)i"']; np 83-86 C.
Exanpl e OSS%IXﬁlélé—J1

15- [ 3- (5- Cyano- t hi ophen- 2-yl ) - 3- oxo- propi onyl am no] - 2* - f | uor o- 2- r net hoxy- bi
phenyl - 4- yI{p- Ehllobfaﬁﬁmeﬂmxxﬁt {8¢[8-(2brattal- -iesitlerol Rrdpphe |k 3-50- propxonylamxno}-

c(agt 2?1 ?(éxgnp-‘{%]yg@g %’)"%%Q%%agd%@m&x?ﬁesw) carbamc acid tert.-butyl

3- (5-cyan-thi ophen-2-yl)-3;0x0-propionic acid tert.-butyl ester (Exanple
ML7) (138 nibreprrss fiamSyaminoe? diuego Lemethoxybiphenyl-pylpcerbardc aawt@t.-mylai ned

i d :
Beanpl ¢ 056 Q{gf’ﬂ‘%ﬁﬁ AR éﬁﬁlﬁ%ﬁ?é P e 3D phé's)
triazol - 4- y|OXehpiepioniqacip WVA e thple I 272 mg| 0.92 arrhel)iaccoading to the

-b I tﬁﬂli
Egr;m ngtg gf%ﬁuor%l%ée%?@gx l%l% enows?]'}d(c Bna%)ﬁ c acid tert.-butyl

ester (Exa and

3- 0x0- W&fg ﬁIS%}? 2554 H%Tﬁ%] mp @ﬁe&ﬁy F'g

Example 055

15 {5-[3-(5- -Cyano-thiophen-2-yl)-3-oxo- propmnylaxmno] -2'-fluoro- 2-methoxy—b1phenyl-4-
yl}-carbamic acid tert.-butyl ester

Prepared from (5-a2mino-2'-fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tért.-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 056

{2'-Fluore-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) triézol-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).



propionic acid ethyl ester (Exanple M) (260 ng, 1.0 mmol) 18¢GeH dydrg to the
general procedure 0. otained as a yellow gum (70 ng). 15 April 2004 WO
01129011 RE¢oloERQA109553 -97 MS (I SP) 546 [(MHH) +). Exanplpetdipdodosss -

[ 3- (2- Cyano- pyri di n-4-yl) - 3- oxo- propi onyl ari noj

-2' -fluoro- 2- nmet hoxy-:bi phenyl -4- yl} -car®dm c acid tert.-butyl ester 5

Prepared fr 5-am ng-2'--f.l uor o- 2- net hoxy- bi phenyl -4-yl)-carbam c acid
tert.-butyl %@B?%%%Hfﬁﬁﬁwm and '

3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester (Exanple
MLO) accor dimmlbﬁ ote general procedure 0. Cbtained as a light yellow solid
(189 nmg). Ms (ISP) 522 [(M:NH4)*]. 10 Exanpl e 058

(2-tert.-Bu -fl uor o-,5- -met hyl -i m dazol - ], -3-o0xo-
pr opi onyl ani t[§§¥ﬁ§'&y@;491pmdy}-§:ﬂya} “BAPHPECRICR 2 FHRR); 2bﬂk°§4> ’qf’ryb PG rom
(5- ami no- 2- tyft ¢arbdibicQ¥dtért~bhtyicsis@r bi phenyl - 4-yl ) - carbami ¢ aci d tert - but yl
ester (Exanpl e L47) (140 ngy, 0.37 mml) and

3-[3-(2-net azo 1) 0 aC|dtert - but yl
ester (Exa aﬂ/% E’Tlf ar?@;a{‘ 02’% ’?etge%g’éﬁ%ﬁg lt"gYﬁ a@%‘ﬁéi“élterbrlﬁggdur e
O Obt ai ned eatsr Eﬁkamﬁmf DSII)lalﬁd)%E{Dl@m&@p?ﬁ&mﬂ&%l)éi%ﬁofﬁc)pmﬁ@ acldSEDe.-BeF ester

L( ?/EH)Q-';Ln o- E-Eﬁq'g ﬁ%ﬁ a %ﬂrsi.{ng t%%.gﬁflffﬁ-] %r&;f:%qﬁe%]Obtamed as a light yellow solid (189
-2 -fluoro- 2ngiet hoxy- bi phenyl - 20 4-yl}-carbamc acid tert.-butyl ester
Prepared from (5-am no-2'-fl uoro-2-net hoxy- bi phenyl -4-yl)-carbam c acid

tert.-butyl Q) (166 nmg, 0.5 mmol) and
3- (5-cyano- y?ﬁ% Sﬁgﬁwﬂs "0X0- propionic acid ethyl ester (Exanple ML8)

(141 mg, 0.6 mml) according to the general procedure 0. Obtained as an
anor phoust ydExkmples@B&t ance (165 ng). 25 MBS (ISP) 522 [(M+H)+]. Exanple 060
{ 2-tert.-B utoxy-5- [3 -(2-cyano-pyridin-4-yl) -3-0x0-propionylam noj

- 4" - T uor o- kb RBRNKI foxff-4Y. o RS- P42 AL Bz P AW pREL B 3-0x0-

propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (5-amino-2-tert.-butoxy-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl
ester (Example 147) (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 O59

~ {5-[3-(5-Cyano-2-fluoro-phenyl)-3-oxo- proplonylammo] -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-pheny1)-3-oxo—
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 060

{2-tert.-Butoxy-5-[3-(2-cyano-pyridin-4-yl)-3-oxo-propionylamino] -4 -fluoro-biphenyl-
4-yl}-carbamic acid tert.-butyl ester



15 April 2004 WO 01/29011 PCT/ EPOO/ 09553 -98 Prepared fromis Aprit 2004
(5-am no-2-tert.-butoxy-4'-fluoro-bi phenyl-4-yl)-carbamc acid tert.-butyl

ester (Ex I ) (140 ng, 0.37 mmol) and .

3-(2- cyan%ﬁﬂz%}ﬂ%-yl )-3-oxo-propionic acid tert.-butyl FESVERNBRANDI e
MLO) (91 ng, 0.37 mmol) according to the eneral procedure 0. Obtained as
an anor phous yel |l ow slibstance (164 ny). (ISP) 547 [ (MtH)*]. Exanple

061 { 2-ter - “ X033z

triazol -1- ylijrpﬁgny Ymﬁ go%oljln%(r% 56%%3']{8’%? M?Téﬂh?%fglc"gr%m’e’céﬂd&m -butyl
tert.-butyl c&st @Examrépéﬁfédlwmg; 0.37 mmol) and 3-(2-cyano-pyridin-4-yl)-3-oxo- propxomc
(5-am no- 2- teem D arbamic acid tert.-butyl
10 ester (Bragyr e PaR i phipRerBRRERE 6 d7booholf Secolding 15 e gener

3- 0x0- 3- ( 3- proczdeja ©i Qbtiinet-ay kn phemphdusyelpi eubseanae {IG4ehdly| ester (Exarrpl e
M2) (180 ng, 0.69 mmol) according to the general procedure 0. Obtained as

a light gel W"(I@Ph 5‘@7{(’&2@_}1@) M5 (ISP) 588 [(MrH)t]; np 47-50 C. Exanpl e
062 15

[ 5-]3-(3- Q/ano phenyl ) - 3- oxo- prop| onyl am no] - 2- (1, 4- di oxa- 8-aza-spiro[4.5]d
ec-8-yl)- 2E b |phenyl 4-yl]-carbamc acid tert.-butyl ester Prepared
from

[ 5- ani no- 2- (.’S-tél‘tdB@%%y&‘-ﬁE@rosﬁ'é?Lcé %ad@%grg%géﬂ Ih Sl r&x' sl

carbamc acjd. tert.-butyl ester
3- (3-cyano- fffbéﬁi/’ll‘ “vB-gabarpic apid dent cbuiyl asterer t . - but y| ester (Exarrpl e M)
(182 ng, 0.8 mmol ) 20 according to the general procedure 0. Obtained as an

h Plhd
?erE E ZUB gxa pg‘z“édzsﬁbﬁi @%6%&&6 Jéﬂ_ib)tcf M. ffu|o§$)o u{ﬁgeﬁyl[tﬁ-%' R amic T4RTRL & ?‘
[3-(3-i M daSHes (fgl‘ﬁ $ﬁ3 873ng,h3 nzgol) and3 0x0-3-(3-{1,2,3)triazol- 1-yl-phenyl)-
pr opi onyl anp mii)ic@.Bﬁm(hylésté’ﬂ (}Ex‘a‘ﬁaﬁsm‘zf (136! b%r9tmmgﬂta¥<l:or9ﬁ'{getr tht gAAL§

from [ 5-am no- 2- oxa-8-aza-spiro
dec-8-yl) - Pr‘?ﬁedé*?eoébﬁgbﬁgwwasaﬁghqxe lpws ?é7ang)d tert.-butyl ester
(Exampl e L51) (222 ng, 0.5 nmmol) and 6-(3-imdazol -1-yl -

phenyl ) - 2, 2M8 (I6Phy$s [(M-3xi;axp a74000e (Exanpl e N10) (135 ng, 0.5 mmol)
according to the general procedure 0. Cbtained as an anor phous yell ow

subst ance (ﬁgdin@bdj April 2004

15 [5-]3- (3 -Cyano-phenyl)-3-oxo-propionylamino)- 2 (1,4-dioxa-8- -aza-spiro{4.5]dec-8-yl)-
2'-flucro-biphenyl-4-yl]-carbamic acid tert.-butyl ester

Prepared from [5—amino-2-(1,4-dioxa-8-aza-spiro[4.5]dec-8-y1)-2'-ﬂuoro-BiphenyI-d_r-yl] -
carbamic acid tert.-butyl ester (Examﬁle 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-y1)-2'-fluoro-biphenyl-4-yl}-
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).



WO 01/29011 PCT/ EPOQ 09553 -99 M5 (I SP) 656 [(MrH)+]. Exanslpyriesid
(2-tert.-Butoxy-2'-fluoro-5-{3- [3- (2-nmethyl-imdazol-I-yl)-phenyl]-3-o0xo-
propi onyl am -hi phenyl -4-yl)-carbamc acid tert.-butyl ester s Prepared
from (5- a%@ﬁ%-oﬁert .- but oxy-2' - fl uor o- bi phenyl - 4-yl ) -car bﬁﬁi'f@l’%ﬁmdﬁp
tert.-butyl ester (Exanple L48) (187 np,,0.5 rnnol) and

2, 2-di net hyl - 6-[ 3- (2-het hyl -i ni dazol - 1- y1%°-" phenyl ]-[ 1, 3] di oxi n- 4- one
(Exanpl e N nmol ) according to the general procedure 0.
ot ai ned a?gﬁ&gﬁ?ﬂﬁ%’?% | ow substance (234 ng). Ms (I1SP) 601 [(M+H){].
10 Exanpl e 065

{2-tert. - BdxampleO68_ (2 cyano- pyri di n-4-yl ) - 3- oxo- pr opi ony!l ani noj

-2' -fluoro-bi phenyl - 4-yl}-carbam c acid tert.-butyl ester Prepared from
(5-am no- 2{h 8k . Viidarals. 1B Vil=-4- vk )- Gar 1€ -acid tert. -butyl
ester (Exa;(rpl e L%%%%B%&n%) ,é 831 ?Qmﬁp%lﬁgn%u dasth ﬁ? P%%Iq}l? 3%k

4- (2, 2- di mPregiPuRaEarlsphenyBi glosarhamiaacid tetts-bugyl iestene- 2- car boni tril e
(Exanmpl e N16) (115 ng, 0.5 rnnol) according to the general procedure O.
Cbt ai neds aPradhrélPHRNBLSnIKEA-RW - l@g,%,ap_ ¥ _aNBy . 4.7 VIEH) %] .
Exanpl e 066 ?ﬁ% t er!ts. ﬁl%ut oxg-jzf}wic i%ﬁor - 5}3’?—‘8 %ml 4% (sir§§i)mc5a%d tLl(t'VEl]le

3- (2- met hy[C&8T FEXAYIPIS 1A%) 41571 ma,- 0 yomeld agd P.2-dimetlopl-6(3- (2-methyl-imidazol-1-yl)-
propi onyl amheedi}-Pi, BlEesh- 5 ' j gt - d
From (5 g L eEIEMLt e (ESFAPRATIY (BF2 fogh Op bt oo L ERRES

tert. - but yProgsdiesO(@hiainsd @s amaporptgns glovpsuebstansk Y234 mbg).

3-[3-(2-net hyl sul fanyl -i m dazol -1-yl)- phenyl] -3-o0xo-propionic acid

tert.-but yIM®ESEy 6qiEBMIE]M3) (211 ng, 0.63 mol) according to the
general procedure 0. Oobtained as a light yellow solid (260 ng). 25 M5 (ISN)
631 [( o -62 C. Examle 067

(5-[3-(3- | ) - 3- oxo- propi onyl am no] -2', 5" -di fl uor o- 2- net hoxy- bi phe
nyl -4- yl}-carbamc acid tert.-butyl ester 15 April 2004 WD 01/29011

PCT/ EPOO/ 0955&1-31&6:{}7—5-[3—(2-cyano—py1~idin—4-y1)—3—oxo-propionylamino]-2'-ﬂuoro-'bipheny1-

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 148) (187 mg, 0.5 mmol) and 4-(2,2-dimethyl-6-oxo-6H-[1,3] dioxin-4-yl)-

15  pyridine-2-carbonitrile (Example N16) (115 mg, 0.5 ﬁmol) according to the general
procedire O. Obtained as an amorphous yellow substance (216 mg).

MS (ISP) 547 [(M+H)"].
Example O66

(2—tert.-Butoxy—Z'—ﬂuoro-S-{3-[3a(Z-methylsulfanyl-i_midazol-1—yl)-phenyl]-3-oxo-
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 148) (187 mg, 0.5 mmol) and 3-[3-(2-methylsulfanyl-imidazol-1-y1)-
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~propiony1amino]-2',5'-diﬂuoro—z-rnethoxy—biphenyl-4-
yl}-carbamic acid tert.-butyl ester



Prepared from (5-am no-2',5" -di fl uoro-2- met hoxy- bi phenyl - 44gl Aricagduam c
acid tert.- butyl ester (Exanple L52) (175 ng, 0.5 mml) and

3-(2, 2-di -Q-0x0-6H[ 1,3] dioxin- 4-yl)-benzonitrile (Exanple N4)
(115 nyg, y@%&‘ﬁ according to the general procedure O. F@PH&W:’B% an
anor phous yel | ow substance (136 ng). 5 M5 E)I SP) 522 [(MtH)t]. Exanple 068
{ 2',5 -Difluoro-2-nethoxy-5-[3-oxo-3- (3101, 2, 3]

E relr ? Z ?{3;1![ ;/Iy lP_é&Q\g 14 #};gf;@?@%&%{‘#ﬁ%’h‘ﬁor&z%%g%Li‘pié%'}ﬁi-%?-rch%%c 2&2’1 E‘.jert.-
(5-ani no- 2' biityl eitét (Rxample D5H)HOFS/mB) mbﬁ{mbl? énd/@éz,gf’c[iﬂﬁ&iﬁ-@&ﬂodﬁlfﬂibldilo’:'&in-
butyl ester (I.Bzgg I e.@ZZE‘%N Q.5 mml) a .
3- oxo- 3- ( 3- 115! g%"r“il bi=2mp e-’BELHQP)ng’Brsdﬂﬁneﬁiaé%rém tatthe/gengel Brocedumal e
NR) (130 ngO.Oiaimedk) a@ﬁﬁn@i-%ﬂd%@yélib\&%sﬁﬁ@(ﬂ%m rocedure 0. Obtained as

u

an anor phous |ight yell ow substance (185 ng). M5 (ISN) 562 [(MH)-].
Exanpl e

69 + '
[2-tert. %BUP%QQ-SQ ?%’2 E(Mtggquo-t hi ophen- 2-yl ) - 3- oxo- propi onyl am no] -2' -f | uor

0- biphenyl-4-yl}-carbamic acid tert.-butyl ester Prepared from
(5- am no- 2- EgampleddEDxy- 2' - f | uor o- bi.phenyl -4-yl)-carbamc acid tert.-butyl
ester (Exanple L48) (187 ng, 0.5 mml) and

6- (3- - b -2-yl) -2, 2-dipet hyl ; di_oxi ns4- Exanpl.e N3) (130
T, 0. ba ity Aot Kaheo g el iy et Rl g o At

yel | ow oi | biptenyled-yliM@rbati)ackiertf - bidyHstdr. Exanpl e 070
{2-tert.-Butoxy-5-13- (5-cyano-thiophen-2-yl)-3-0x0-propionyl am noj

-2' -1l - pbi - - ' ' I, but yl 25.P df
(5- an no. 2. EeupREMbaE s e SR ot Bl by, Ot o) S AR REP R ot
ester (BXanphey!este)(Bxasipleds2){175 mpr0.5 mmol) and 3-0xo-3-(3- [bl,2,3]|triazol-1-yl-phenyl)|—

3- (5- cyano- ,hi - -3 - RLODIL QR ' tert. -but ester a e
VL) (138, g DHE R o eSS iR 30358, B o ackiichae S3bE e ety o
an anor phou®reeetnmsQbtainados ag 28®1pidus lipht yellowlsuBeate\WB DhER9011

PCTI EP00109553 -101- M8 (1SN) 550 [(MH)-]. Exanple 071

MS (ISN) 562 [(M-H)].
Example 069

15 {2-tert.-Butoxy-5-[3-(3-cyano-thiophen-2-yl)-3-oxo-propionylamino]-2-fluoro-
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 148) (187 mg, 0.5 mmol) and 6-(3-cyano-thiophen-2-y1)-2,2-dimethyl-

[1,3]dioxin-4-one (Example N3) (130 mg, 0.55 mmol) according to the general procedure
20 Q. Obtained as a yellow oil (278 mg). '

MS (ISN) 550 {(M-H)].
Example Q70

{2-tert.-Butoxy-5-{3-(5-cyano-thiophen-2-yl)-3-oxo-propionylamino}-2'-flucro-
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-yl)-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).



{2-tert.-Butoxy-4'-fluoro-5-[3-0x0-3-(3- [ 1,2,3 ] 15 Aprit 2004
triazol -1-yl -phenyl)-propi onyl am no] - bi phenyl 4-yl}-carbam c acid

tert.-but Prepared from .
(5- am no-%’-qgl?‘{gﬁﬁbut oxy-4' -f1 uor o- bi phenyl - 4-yl ) - car barmi ¢ BEFEFR&3- but yI

ester (Exanple L47) (187 ng, 0.5 mol).a 1-
3-0x0-3-(3-[1,2,3]triazol -1-yl -phenyl)- propionic acid ethyl ester (Exanple

M2) (156 WSSIS@J)@S@'[%/BaH?‘gdi ng to the general procedure 0. Cbtained as a
yel | ow gum (198 ng) P) 588 [(MtH)f]. 1D Exanple 072

[ 5-[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl ar ni no]

-2' -fl uoro-3X2 oxy- et hoxy)- biphenyl-4-yl]-carbam c acid tert.-butyl
ester Prepared from

[ 5-ami no- 2' {zftkﬁosatcacy(@ ﬁnetrélggy-o%m }rﬁs}ﬂaﬁm 1= ﬁd%y@?ﬁgmnﬁlaﬂﬁﬁﬂ

tert.-butyl YL'I"}EEWBELS di r net

di oxi n- 4- yI')lP &z bFATPRicec] %nbll’éf fNF according to the general
procedure 0. htained as a yellow solid (188 ng). M5 (I1SP) 548 [(M+H)}].
Exanpl e 97PreRSkd flosn (i@nﬁrﬁr@!@f‘%ﬁ ylﬁuo?mqss d@; p@lmﬂya{ra%mlad tert.-butyl

;i(Z:I ;jf ![ g?: -2 g et r gig (ég%;nggo P p@)tﬁ,pl) ang)éy(&%tfﬁ >(/E!v [1 2 35)3122%/{ 1 1}1'1 %l e}nyc)?r bam ¢
(RS)-[5-am 151f€3]_:>2>mdc ddili)étﬁyl?es(el' &ﬂaﬁi})‘léjmj PM’:SE}:Hg,H) G’MWCBYJ& kb BlegeNdrat-

yl]-carbaric ad I te L54) and

3-(2, 2- di net"R$A “6e ‘{%/Pa ﬁ?‘ﬁﬁ?’ﬁ benzonl trile (Exanple N4)
according to the general procedure O. Cbt ained as a yellow solid (155 ng).
.25 M5 (| SP)M54%H) 6B NM)-H]) ). Exanpl e 074

(2" - Fl uoro-2- (4- net hoxy- benzyl oxy)-5-{ 3 - [ 3- (3

-nmethyl 5is Zol | ) - phenyl] -3 -oxo-
pr opi ony+ %m—ﬁg}%é&éenyl 4-yl)-carbamc acid tert.-butyl ester 15 April
2004 WO 01/29011 PCT/ EPO0O/ 09553 -102 Prepared

[ 5-ami no- 2 [5Fﬂ3uk3r6y£}oeﬂhawt)kﬁempmmqﬂ}dmmmoﬂn2pﬁemd 242 yh¢theay-bdwoig- aci d
tert.-butyl 4 1 0 I d
3?E3-(39rrgtth§§él soﬁa}?@‘{%@t eﬁg oxo g?gpl) OﬁPC acid tert.-butyl

ester (Exa$l e M4) (301 ng, 1. rrm)l) according to the general procedure
0. Obt ai nedPraBaras fepmn [oamirs- 2rf§1m0«,2e02l—mﬂﬂwwﬂmmbb1phenyl 4-yl}-carbamic acid

tert.-butyl ester (Example L53) and 3-(2,2- dlmethyl-G-oxo 6H-[1,3]dioxin-4-yl)-
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-
yl}-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-y1)-phenyl]-3-oxo-
propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester



5 (561 ng). M5 (1SP) 666 [(MrH)+]. Exanple 075 [ 2-tert.-Butaryo804 [ 3 -
(3 -cyano-phenyl) -3-o0xo-propionyl amno] -2',5"-difluoro-biphenyl -4-

yl } - car barg | d. tert.-butyl ester 10 Prepared from N

( 5- ani no- %ﬁogﬁﬂbut oxy-2',5' -di fl uoro- bi phenyl - 4-y1) - car bRFTEPA¥IEST ert .
butyl ester (Exanple L56) (196 ng, 0.5 é and
3-(2, 2-di net hyl - 6- oxo-6H-[ 1, 3] di oxi n- 4-yfy“Dbenzonitrile (Exarrple N4) (115

, | |
anor phous. bey Eﬁ?ﬂ%&#ﬁ%@é TS 20 rfé“e%ééﬁﬂ»a%fpycfb%-v SEnAtd o7s
{5-tert"- Buteé&'@ﬂlﬁd(eﬂtef Emrr:pl@hﬁiﬂﬁ g/ ly0 jnrel) and 3-[3-(3-methyl-isoxazol-5-yl)-
|3 (31 m dapglsl): oxBEBYohick XA BLOPLARYERD ”1%11\414}*1?6‘1%; en© 2!

tert. -buty O'mmof

[ 2- am no- 5- mmxdmg)m theygererplipfocerhre Op Dbmihet &yanydnorphemlight gélldadtibstance aci d
tert. -bugyl &.ﬁ (Exanpl e L57) (160 ng, 0.4 mol) and

3-(3- |mdaz -3/ - phenyl) 20 3-oxo-propionic acid ter-t.-butyl ester
(Exanmpl e M (115 ng, 0.4 rrm)l) according to the general procedure O.

Obt ai ned asME(ISAGSHOMs- XDl ow subst ance (140 ng). M5 (1SP) 611 [(M+H) +].
Exanpl e 077 { 5-tert.-Butoxy-4-(4-fluoro-phenylethynyl)-2- [3-0x0-3-(3- [

1,2,3] triaggl 'ﬁl' Y7sphenyl ) - 25 propi onyl am no] -phenyl}-carbamc acid
tert.-butyl esme? repared from

[ 2-am no- 5- {ent - but oxy- 4- g4 fl uoro- E)henyl et hynyl ) - phenyl ] - car bam c acid
tert. - butyl {Z€reButeyapdpd3igmo-phey &ULndy ox0-propianpkininn}el’,5 -difluoro-biphenyl-4-

3- oxo0- 3-( 3- ﬂp_,cgrbglﬂlghéggéﬂ%ur?qes@penyl) propionic acid ethyl ester (Exanple
M2) (104 ng, 0.4 mmol) according to the general procedure 0. Obtained as a .

yello um (150 ](5 April_ 2004 WO 01/29011 PCTI EPOQ 09553 -103 Ms (1 SP)
612 [( 'Va *JXeP %H%:%W PRFEBAG ertpbutyngRa? diflsproopiphenyl-4-yl)-carbamic acid tert.-

4, 8- di I | 3-
i hydr o benzal 13 4 azep nt 310 6RcR G AR SRR e A A B Rg

1 azepl n-2--ones or
5 benzo[ b] [‘i q%ﬁ"ﬁ?‘éﬁlk M N4) (115 mg, 0.5 mmo )‘accordmg to the general procedure
O. Obtained as an amorphous beige substance {155 mg).

MS (ISP) 564 [(M+H)"].
15 Example O76

{S-tertf—Butoxy-4—(4-ﬂuoro-pheny1ethynyl)-2-[3-(3-imidazol-l-yl-phenyl)-S-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 (Exarmple 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 077

{S‘tert.-Butoxy-‘é-(4-ﬂuor0-phenylethynyl)-2-»[3-0xo-3-(3—[1,2,3]triazol-l—yl-phenyl)-
25  propionylamino]-phenyl}-carbamic acid tert.-butyl ester

Prepared from {2-amino-5-tert.—butoxy—4-(4—ﬂuoro-pheny1ethyny1)-ph'enyl]-Earbanﬁc
acid tert.-butyl ester (Example L57) (160 mg, 0.4 mmol) and 3-0x0-3-(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. Obtzined as a yellow gum (150 mg).



A suspension of the 15 April 2004
{2-]3-aryl - 3- oxo- propi onyl am no] -4-aryl -phenyl }-carbam c acid tert- butyl
ester or {\3 [‘?3 ar | - 3- oxo- propi onyl am no] - 4- aryl et hynyl - phenyl } - car bam ¢
acid tert-"'8 119‘?01 ster (1.0 mml) in CH2CI 2 (5 nlL) [ani sol @CAVEP06/09553

1, 3-di r net hoxybenzene (5-15 mmmol) can be added if necessary] was treated
with TPA (0.5-5.0 mL)“at 0 C and stirrind%as 10 continued at 23 C until

tlc indi cagﬁg fﬁg%l &rfM s]u_nptlon of the starting material. The solvent
was renove rgvc t fesidue treated with little ether, whereupon it
crystallized. The solid was stirred with sat. NaHCO3-sol ., filtered, washed
wi t h H2O andenesaltpsocednra®:xt ur es of et her/hexane and was dried to give the

T e b R Sl Ao SRR A b o £ A S 82,1
of 4-[ 3- (Ami dlbeﬁrOelaﬂnboMl1)4]ﬂheepylh-]2—8nq§bemsélrﬁtﬂ'lyﬁryéthjmﬁ:lcb Aydaes. benzo [b] [

1,4] diaze (_:at al yzed carbonyl ative am nati on of 4-(3-
|odophen§/I I)%%gl‘;‘fgg ﬁdt%%e r1]n|2_ OBES 32 di hydro-benzo[b] [1,4] diazepin-2-one A

sol uti on ofAtst!rs@ez!swéﬁ;ef tﬂxelc{ﬂ}ihblayyﬂ B-&cqop@@;dr@vlahmﬂyj.rgla@r Qar sz tert-
[1, 4] di azeps e%g %g ?_ FQ) hl onda %Pam ne .0 mmol ), PPh3 (6
mol % or dppp f&? Bar GARyRropigny ﬁ’(S’F% Wl(Pileeylr}rﬁs;banplﬁ agiRerg-4
L) V\/aststlhutﬂctsar(nen@mlhdeﬁ{mz éﬁﬁ@@hﬁl@oyngidt%{&&poxwgh@gg ?311.*?&{131? ?te
consunpti o er_dil c, washin sa
NaHCO8- sol Q:agfbgtagiedﬁ %ﬁ;ﬂw Wgaéﬁ'ieéteﬂ @&L}\&W@ g’ﬁt"e‘&%%‘é{? C red sringrestoval of
t he sol ventcontihtedatP3E@uned te indidacdd m@mutbﬁg 5
chr omat ogr g NAJ}EF‘%§§{1€/ ft;lOA\c %\ﬁ e the tu?ﬁt%&ﬁlgﬁﬁr%ﬁgrrgmhg
procedur e % %’r eparation of t 5 Ry dFS “f‘?ﬁa‘f%ddﬂﬁhgﬁiﬂe}b%awbaweoam
Egrt I l—b:,lt ylcrjsmﬂez@d Bhe Rﬂ:dmaﬂuyﬁémthdﬁaNngcmsLm flftered, washed with H,0 and f
ally oxy e arbam ¢ _aci ert uty| esters mxture o
the (5-allyl oxy- -%‘#&o&%wef{%ﬁangﬁp v é'na%F%W%ﬁ’(e tﬁiﬁ‘?m%@ﬁ whighph 3) 3RhA
30 (5 nol YnearsearPaBOD: peifiaidiydpyallimtibh Gdm@H €, Ok AehdMednd h accor di ng
to J. Og. Chem 1973, 38, 3224. Added 5%citric acid, stirred at 23 C for

15 m n, lgxt@gﬁ{.ﬁg%ﬂge%&?g@ OAc; washed with brine, dried over MySH. Renoval

of the sol vent an orange solid, which was purified by silica gel

col um chr dHeRasgicrpeis-id- fhﬂh@x&n&#bﬁnﬂ}\@htmylbsmehhhthyhtha &bp@ound. 15
April 2004 b\é&tﬂﬂ: 391‘?&%:5%% ?W?é%tal’yzecpcarbonﬁlﬁve 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 Z-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. NaHCOs-sol. and brine, the organic phase was dried over

Na;SOy. Removal of the solvent left a brown ofl, which was purified 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);RhCl
30 {5 mol%) and DABCO (20 mol%) in EtOH was refluxed for 2.5 h accordingto 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 punﬁed by silica gel column chromatography with hexane/EtOAc to give the
title compound.



(5- Hydr oxy-4-i odo- 2- ni tro-phenyl ) -carbam ¢ acid tert. -butyhseghesoddr epar ed
from(5-allyloxy-4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester

( Exanpl e X'E)A% ﬁPPhS)SRhCl(S mol %9 and DABCO (20 nmol % in EtOH according to
t he gener B3P dcedure R Obtained as a yel low solid. M (PEKEPasAPss3
[(MH-]; nmp 140 C. General procedure S: Preparation of

5- O substituted-(4-iodo-2-nitro-phenyl)- cadPbanic acid tert. - but yl esters

i 0 from(5-%@@@44odo-2-nitro-phenyl)-carbam'c acid tert.-butyl ester
A mxture o = hydr oxy- 4-i odo- 2-ni tro- phenyl ) -carbam c acid
tert.-butyl ester (Exanple R ), KHCO3 and the appropriate aikylatirig

reagent wer €5-§lyidroxya4-ioddmiat-phenyl)-cafiinfic aid tdrt. Hukylientdi cat ed conpl ete
conversion. Dilution with Et OAc was foll owed by aqueous workup with 5%

citric acid 4 D nd_drying over SHA..is. Re al of
t he sol vent Pf"}? {edﬁ%t?&%aﬂ?{@&ﬁ%@%ﬁé%p bf) E’W‘é&%%i"’?‘&\“ﬁ&%ﬂ#ﬂ
chr omat ogr ap#y (RPh4}sRieSldh ed E%DacdDABCO 20 hel%) it Bt Apa@iathg tEXagnerabi
(5-tert. B ﬂ;&ﬁ&:@r %Lf%ga ?éj%ﬁﬁﬂ(o'g?% -4-nitro-phenoxy) -acetic acid

tert.-butyl “ester Prepare oXy-4-io0do- 2-nitro-phenyl)-carbamc
acid tert.-butyl ester 20 (Exanmple RI) (1.23 g, 3.24 mmol), KHCO3 (0.39 g,
3.89 nmmol ) M’ﬁﬁﬁﬁbﬁ?ﬁ’ BMAH) Tommbtcdt.ate (0.59 ni, 3.89 nmol) according to

the general procedure S. htained as a yellowsolid (1.5 g, 94 %9. M

(1SP) 495 [ MikhrocedigeG( MFNHA)t] and 517 [(M+Na)t]; np 103 C. Exanple S2
25 (5- Cyanonet ﬁox%-zr_&%_-l 0do- 2-ni tro-phenyl)-carbamc acid tert.-butyl ester
Prepared from (5-hydroxy-4:iodo-2-nitro-phenyl)-carbamc acid tert.-butyl

ester (Exapplografon df&ld-silstithted2e A ), JHC &598 . 26@% T I% and
bromacet oni t Fi e, (0.21 M F‘_:%G( m*rnlcl2 5@%@ SeebThis il terabut 6 aur o
S. Obt ai Hedfram @-hedrosyrisiofdo-d-nipw7phenyBseybaniis adid tert.- 200 estd® 01/ 29011
PCTJEP001093853ixtk@%f (ﬂ)zﬁ 41806 M LS 128G EX f%
(RS)-{4-1o0dg-2-nitro-5-]2- tl}gej'fyr %ﬁ?%%@ﬁﬁ?ﬁ%%’%ﬁﬂ‘%ﬁ%& ebﬁﬁﬂﬁf/ﬁef - car bam
ic acid (Example R1), KHCO; 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. NaHCO;-sol., brine and drying over MgSOs.

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 §1
(5-tert.-Butoxycarbonylamino-2-iodo-4-nitro-phenoxy)-acetic acid tert.-butyk 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 (1SP) 495 [(M+H)"], 512 {(M+NH,)"] and 517 [(M+Na)*}; mp 103 °C.
Example S2
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 mL, 3.16 mmol) according to the general procedure S. Obtained as a yellow solid
(574 mg, 85 %).



tert.-butyl ester 5 Prepared from 15 April 2004
(5- hydr oxy-4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple

RI) (760 ), KHCO3 (260 mg, 4 mmol) and 2-(2- o

.br onpet ho@?toi‘?ggﬁydr 0-2H-pyran (0.6 nL, 2.6 mvl) accordi R§TEEYMSSYener al
procedure S. (btai ned._as an orange oil (894 ng,.- 79 %9. M5 (El) 508 (M+). 10
Exanple S4 (5-tert.-Butoxy-4-iodo-2-nit r(’)-%'enyl )-carbam c acid tert.-butyl

ester N, N%%W%?L@ghﬁﬁﬁdé?fébbmyl acetal (19.2 ni, 80 mml) was

added dropwi se W't | ution of

(5- hydroxy-4-iodo-2-nitro-phenyl)-carbamc acid tert- butyl ester (Exanple
RI) (7.60 gEx2mpleidi ) in toluene at 80 C and stirring was continued 15 at
80 Cfor 3 h (cf. Synthesis 1983, 135). (htained as a yellow solid (5.97 g,

68 %. MS (IBN. 14 j iy I c
S (71 otlo. o G ua L= o (el dto-p AT ethonyl omsnylfcatbanig peid
di azepi n- 2- y#rp-bwsElestsni trile 20 Prepared from

2- [ 3- (3-cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 4-i odo- 5-t hi onor phol i n-

4-yl - phenyl begi, ' i -Husyl-. e le (62 1.04
nmol ) bynyt }rpégg%?rent %@%}?ﬁ%ﬁ{%lﬁg%ﬁﬁggégﬁg %g{mglctaﬁ%%gﬁg?@} gsg?rocedur e
P. Obt ai ned (Bxample &) (260 mp|2 mmols KHE); 26pnze¥need) end d€@-). 25 Exanple 2
3-(7-1o0do- 8k i z - % Q- ! - Z 1,4

di azepi n-2-yl ) - Qﬁ%ﬁ%@ﬁ%ﬁ? ‘fhﬁ? %ég’"f\aﬁ?ﬁ% %g%&;%&gﬁ%ﬁﬁ?{glﬁ%g 09553
-106 Prepar PaogeAnra S. Obtained as an orange oil (804 mg, 79 %).

{2-]3-(3-cyano- phenyl ) - 3- oxo- propi onyl am no] - 4-i odo- 5- nor phol i n-4-yl - |
phenyl {- car bagi{gi) 868 gdvtert. -butyl ester (Exanple 02) (518 ng, 0.877 nmol)
by treatnment wth TPA in CH2CI 2 according to the general procedure P.

Qot ai ned_ as .a bej solid (309 . 5 M5 (ElI') 472 ; 224 C (dec. ).
Exanpl e ¥ Examples ( "0) (&) (M); np (dec.)

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

N,N-Dimethylformamide di-tert.butylacetal (19.2 mlL, 80 mmo}) 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 at80°C for 3 h (cf Synthesis 1983, 135). Obtained asa yellow solid (5.97 g, 68 %).

MS (ISN) 435 [(M-H)]; mp 94 °C.

Example 1

3-(7-lodo-4-oxo0-8-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-lodo-8-morpholin-4-yl-4-0x0-4,5-dihydro-3H-benzo[b} [ 1,4] diazepin-2-y1)-
benzonitrile



3- (8- Chl oro-4-oxo-7-phenyl et hynyl - 4, 5-di hydro- 3Hbenzo [b 1k Agly 4bo4

di azepi n-2-y1l)- benzonitrile Prepared from

(2-am no- 5- chl or o- 4- phenyl et hynyl - phenyl )-carbam c acid tert.-butyl ester

10 ( Exanp¥O08$904 71 ng, 0.5 mmmol ) and PCT/EP00/09553

3-(2, 2-di nmet hyl - 6- oxqQ-6H-[ 1, 3] di oxi n-4-yl) benzonitrile (Exanple N4) (183
0.6 mmol ) accordi'ng to the general pr fdure O. (Ootained as a light

ng,
| | 8 i t eri al depr ot egt ed ‘and, cycl i -
Featnent. v IREHRATH Gl e S Rodh e B w b GRTRRaRo kbt Por POl aned
as 328 gr5 ingé&nsbldacba(mﬁacidgi)m-lixﬁyﬂ\@teﬁ'|(55)m§4332[)((54'9'ﬁ1§]O.Wnﬁﬂ{)) Hltvadetlal +1 ;
- ). am .
2P (o Vet byt Wb T8 b G CEAL0RiAk o the genershmtptedre B htainsy 2  beige solid (309

[1, 4] di azeping).2-yl )- benzonitrile Prepared from
(2- am no- 5- net hyl - 4- phenyl et hynyl - phenyl )-carbam c acid tert.-butyl 20

ester (Exar 4 . NY,,0, ) and 3-(2, 2-di'net hyl - 6- oxo- 6H [
1, 3] di oEfénﬁsgﬁb-bﬁg@iﬁf‘ng??geéf‘g@npl e N4) (230 ng, 0.75 mol, 75% pure)
according to the general procedure 0. Obtained as a light yellow solid

(227 ny). TExasnplmBeri al was deprotected and cyclized by treatment with TFA
in CH2CA 2 according to-the general procedure P. Ohtained as a light yellow

sol i d (83 ity A CLSPEREI o 8 ARE 299 C 0000 ) Examlle ©

benzo[ b] [ Bempmitmlzepi n-2-yl]-benzonitrile 15 April 2004 WO 01/29011
PCT/ EPOQ' 09553 -107 Prepared from

2- ani no. - Sp{.ds ' i1 Vi dr 4. | - phenyl 1, -cay bam
e et PRSI by P SO il ool L
3-(262-7 gPWWBwéIMg{Q, g]rqulamita 34(2>a-9iubﬂhyleﬁabm—i6Hegl(,ﬂ)dmgciﬂ-é—yﬂ\)4) (538

, . X (0] & ur , ne
chr omat ogr 4 ﬁ??%?%ﬁ%ﬁ%%%%qiF%ﬁ%’l@ﬁn@j&%&?@@ﬂhﬁéﬁ Bl et Bl ey
and cycl i ze‘gbmnedraéaﬂls’ehxe awtshlidr 84 mg )R Rawtelovadidegrdtectedhand ayelived &ty

d R ' i ' ?
g}rj 0 (23 g 0 EJ r2 24 téea%ltggi' ?ﬁﬂ 'I%X%alﬁ 'tlfgf%@ Q603 @ink Fo 182 M pll%%ecﬂrglf’). ofBtaea dsGNHH) ]

orange solid (483 mggrp '
15 MS (ISP) 343 [{(M+H)"]) and 345 [(M+2+Na)*}; mp 248-251 °C (dec.).
Exarnp. }e 4

3-(8-Methyl-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo{b] [1,4]diazepin-2-y1)-
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



3- [8-(1, 1- D oxo-thionl orpholin-4-yl)-4-o0xo0-7-phenyl et hynyl15%rg$n ghdwdr o- 3H
10 benzo [b] [ 1,4] diazepin-2-yl] -benzonitrile Prepared fro

[ 2-am no- §; - di oxo- 6-t hi onor phol i n-4-yl)-4-phenyl et hynyl - phenyl ] -

car bami ¢ gﬂééélégeogf.-butyl ester (Exanple L19) (220 rz g, O.PQT%’FBW 95ghd
3-(2,2-dimethyl -6- oxo-6H [ 1,3 ]dioxin-4-yl)-benzonitrile (Exanple N4)
(172 ng, 0.75 mol) according to the genetal procedure 0. The obtained

materi al wa trg( Lyeli by treatpept,15.with TRPA i 2Cl2
accor di ng tgr_ ﬁgdqﬁéﬁgr[g%n%%b%%lrneeﬁ&gp&f%}rﬁZ’Jﬁg "Phe Q%WI?&‘EPHP'W anyg) .
g/s( g | ?;E? 49514l tavhthutyl estep (E%ﬁplglﬁﬂgtﬁ Ing, &% bk and ;—(f,zé-ldimethyl-G-oxo-GH-

- (8- oro e - 4. [P~ Z0 Al ,

di azepi n- 2- “ILJ?]- enéﬁ?rgl}queéhlg%e %{r}é%1 &m(?%& 69'1’ “'J;mc’l_’ ;-"% pure) according to
(2- ghl or b- 5t 833('1glabymmdtph@;ﬂbtaxaed)h}oe}fmmpgagmﬁ;@m Bﬂbrﬁlgglgﬁr(yml-ﬁg)é "This

car bam csac = ter ampl e .- 100,. mol ).,
{r eat ment Whl?ﬁér%ikas ?%Téhf%?f?‘gé&%‘? g‘f?agﬂ%ﬂéw‘ggﬁﬁ% ]Cﬂ'?@é‘tfﬁ?@"gto the
Obt ai ned asgensrafprosedinteel.Sdbtathed 46ah orghge WBd (& ;ngd71 (M) and 373 [ (M2)+];
np 242-244 C (dec.). Exanple 8 25

AT T T Ly

[1, 4] di azepl n- 7 epar Tom

(5-am no- 2- et hyl - bi phenyl -4-yl)-carbam c acid tert.-butyl ester (Exanple
L7) (298 nyExamBple$npl) and

3-(2, 2-di met hyl - 6-o0xo0-6H-[1,3]dio)in-4-yl)-benzonitrile - (Exanple N4). (460
ng, 1.5 mMo3Y8a¢IoDRHxBGhidn R6Rk- oRE 9GS ~Rg_obtaingd 15 April
2004 WO 01/ 2)55021{&? PCT{ EPOO/ o%@%ﬁ?%%ﬁ%é’?ér i g@?@@“&b%’%mﬁ@@é’g’ﬁ%t ected and
cycl i zed®byPerelhlibhidisgepim-3wh-hanzapiridy 2 according to the general
procedure P. Cbtained as a light yellow solid (206 ng). M5 (El') 351 (MF);

236- 239 Frepded. 4 (19 -8ioxo- 6-thiomorpholind-v]).d. ) i
3 [8.(1 4.0 cpand Hom [EARIELS (1 Bioxg E-thiomo pholin-4 ) 4 Phepyiethmylphenylle o
Sah benso TRV i bt fiter (rampls LG22 Pt b.5pmmpliead 3 {Adreraedyl-6.
3- ( 3- cyanoexzh6Hy]1)3]icRi04 28 I(Peim frdi, ; rdin
[spi Eo[ 4?/5] d ??81_"1)’!'6%]4_gc{1engp§%y iﬁlt-ﬂ@rgenyI_Plik}%?LE)am' cgg{%n?%rﬁkcfgudtlﬁtoest er
( Exanpl e o‘%&)ge’(’é;/‘ ey Iﬁ?ﬁﬁ%ﬂt‘ig matenal wenderiptastetradiciclize by reatment
ﬁ; )cor di ng twith MEAGerEH All, ad@rdthPrate beheRhl pRiled et (htaiRe PLOVLIBH shild (421
' 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 03) (720 mg, 1.47 mmol) by treatment with TFA
in CH:Cl; 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.).
Examp' le 8
25 3-(8-Methyl-4-ox0-7-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-oxo-6H-{1,3]dioxin-4-yl)-benzonitrile -
(Example N4) (460 mg, 1.5 mmol) according to the general procedure O. The obtained



M5 (ISP) 503 [(MrH)}]; np 239-243 C (dec.). Exanple 10 15 Apl’l] 2004

- (8- Mor phol i n-4-yl - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 34 benzo[ b] [1

] di azepi n-2- yl)-benzonitrile 15 Prepared from

2- [ 3- ( 3wwyavejahenyl ) - 3- oxo- propi onyl am no] - 5- nor phol i n- deylrrdarn9sss

henyl et hynyl - phenyl ] -carbamic acid tert.-butyl ester 010 (370 rug, O.66
mrol ) by treatment.with TFA in CH2Cl2 aceamgi-ng to the general procedure
P. Cbtained as a light brown solid (216 ng). M5 (El) 446 (M+); np 239-243
.C (dec.). 20n&ecialdB81 fiip) Bras deprotected and cyclized by treatment with TFA in CH,Ch

8-(2-Dinmeth e ro- 3H
bengo [b] [ FAuraE Sy i Bp¥calaft s tiesinBd Sy LISy gy Lt gl
12-[3-(3-ryano- phenyl)-3 0Xx0- pr opi onyl am no] - 5- ( 2- di net hyl am no-

- et hyl sul f any|MS4EDBehYME)ppPB6-BRR MY (decdar bamic acid ter-t. -butyl ester
(exanmple 04) (166 25 ng, 0.28 mmol) by treatnment with TFA and anisole in

CH2C12 accor ding. h0qt he general procedure P. Ootained as a |ight yellow
solid (103 ng%_g‘%—( | SP) 465 [(M+H)+]; np 197 C (dec.). 15 April 2004 WO
01/ 29011 PCTI EPOQ/ 09553" -109 Exargl e 12

[ 4- ( 3- Oyané- phEh{l.#-Diokn8-2ga shieplf dderybryl)-4 o3 0di- phrembethynybesfz dibydio-3H; 4]
di azepi n-7- ygeﬁ%[t Em/,i]]ﬂm ﬁlfyl?geg?(gg%@é/l ester Prepar ed from

{5-tert.-butoxycarbonylarnino-4-[3 cyano- phenyl ) -3-0xo0 5
proplonylanlno] 2- phenyBF Ynyl phenylsulfanyl} acetlc acid methyl ester
(Exanpl e 05)Prepared frgm hepyricexonprepian Y AmiE - st b4 oot -a24-n

et sccord ﬂw&H%gm@@ﬁf@wwﬂ%az’au%ﬁea@meﬂs B g Gy
[ 4- (3- Cyano- pHERZ 43 gung @HW%%WW&QTEA@P -BICFPIIS']efrng@[th gqnenal4]

di azepi n- 7p .Y, I%Hécilﬁ’e PYObtat:RR6s 1abrafh Solfd ?9'1 l1'1‘;13‘@0"‘ of
[ 4- (3-cyano- p enyI ) - 2- 0x0- 8- phenyl et hyny di hydro-1 H benzo[ b]

[1 4] di azepl (YgP %Iofs?&%_li_h)gfleés 2(:39@1&3(1&@%@3/} .ester (Exanple 12) (265 ny,

Example 10

3
4
{
p

3-(8-Morpholin-4-yl-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-
y1)-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; éccording to the general procedure P. Obtiined 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 CH2Cl2 according to the general
procedure P. Obtaingd as a light yellow solid (103 mg).

MS (ISP) 465 [(M+H)*]; mp 197 °C (dec.).



mmol ) and Li OH H20 (26 ng, 0.63 rmmol) in THE (5 ), NEC]—H(;]Adﬂ_iO@nd H20
(1 15 nm) was stirred at 23 Cfor 24 h. Cbtained as a light yellow solid

(257 ) 452 [(MrH)+]; rnp 202 C (dec.). Exanpl B
[4-(3- Q/ang@péféﬁgl) 2- oxo- 8- phenyl et hynyl - 2, 3-di hydr o- II—I—bgl?é%-f% 0/09553

[1, 4] di azepin-7- yl] -acetic acid nethyl ester 20 Prepared from{5-tent:
but oxycar bonyl am no- 4-[ 3- (3- cyano- phenyl )-@-90*x0-

propi onyl am enyl et hynyl - phenyl }-acetic acid nmethyl ester (Exanple
06) (846 rrg,ﬁg pﬁ ) by treatnment with TFA in CH2C12 according to the

general procedure P. Obtained as a light yellow solid (557 ng). M5 (El)
433 (M) ; rnbi Myéh()q:imnyl)-z-% -Epheplehyyl-2,3-dihydro-1H-benzo[b]{1,4] diazepin-7-

4- (3-Cyano - | et hynyl - 23d|h dro-1 H benzo[ b
%1 El] dgzepl y‘lj’ﬂg DG gﬂgeﬁﬂ%i% A%rlyl 2004 WD 01/ 20011 Pc[Tl ]EP00109553

- 110 A solution of LiOH H20 (54 ng, 1.28 mml) in H20 (2 nL) and MeOH (2
nm.) was adde8repaged from {5-tert.-butoxycarbonylanuno 4-[3-(3-cyano-phenyl)-3-oxo-

4- (3-cya dr g-,| H di aze

PR AR AR ) P DR S E’%&’ﬁ?ﬁﬁ%“iﬁ?#’é&%‘dﬁaﬂgﬁ S5t Tre

(10 m.) and Qﬁé(42ﬂeag;taﬁmnmlathyneeammmﬂ1TﬁAi aal aARoleid GH,ER dacordiigdonhd as

a light yell P). 452 np 248 C (dec.).

Exanpl e 16 4g%§%§#ano€(d%% g‘ﬁ‘?‘a‘é‘e%ﬁ% g‘é’ﬁ]ﬁm’ﬁ @%ﬁé&%@ | H benzo[ b]

[ 1, 4] di azepi ne-7-car boxyl i acid nmethyl ester Prepared from

5-tert.-but ok@scféSBb‘&@ﬂ HK’H&@ hJTAISEQBEG;QLhD.OL phenyl ) -3-o0xo0 10

pr opi onyl am no] - 2-i odo- benzoi ¢ acid nethyl ester (Exanple 017) (430 ng,

0.763mmo1l) by, hpeasment with TFA in CH2Cl 2 according to the general

procedure P. ained as a - salnon colored solid (199 ng). M5 (ElI) 445 (W;
247-248 C le 17

r2rp [ 4- (3- &Y anb4( E}TEWP? Pélﬂ&)slng@xsfﬁeabﬂaiqﬂmylﬁé @hmdnwmrbenw[bé[dﬁdflb]zepm-%

[ 1, 4] di azepi fisdifanil Jaceietaqi de X

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 LiOHH,0 (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)-2-oxo-8-phenylethynyl-2,3-dihydro- 1H-benzo[b] [1,4]diazepin-7-
yl])-acetic acid methyl ester

20 Prepared from {S-tert.-butoxycarbonylamino—4~[3—(3-cyano-phenyl)-.3-oxo—
propionylaminc}-2-phenylethynyl-phenyl}-acetic acid methyl 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 Example 15

[4-{3-Cyano-phenyl)-2-ox0-8-phenylethynyl-2,3-dihydro- 1H-benzo[b][1,4]diazepin-7-
yll-acetic acid



[ 4- (3- Cyano- phenyl ) - 2- oxo- 8- phenyl et hynyl - 2, 3-di hydro- 1 H bqrgggﬂﬂlpbodt;l, 4]
di azepin-7- yl]-acetic acid (Exanple 15) (48 ng, 0.114 mmol) was treated

W th Boc2Qié e/ , NH4HCOB (13 ny) and pyridine (6 L) in Q_jL) at
23 C for 24 h lct. Tetrahedron 20 Letters 1995, 36, 7115]. oSty .
light yellowsolid (14 ng). M5 (ISN) 417 {{jMH"']; np 250 C (dec.).

Exanpl e 18
3-[ 8- (2- VBt AQuriBhTLIOH1,0xB1 mpOCTWhaldl it (Pdl) BNA MGl B Udladhieq

1, 4] di azepin-_ 2-yl]-benzonitrile r215 r re

[ 2-13- (3-cylhl @’ﬁ?P)PhSDﬂJCS=%00%1Pbﬁ9ﬂé£mﬂ]2,?&d€.®dn®tlfbbemoéh]fhhﬂo)iaz&pin—7-
phenyl et hy nyl] - ' LGt I 35 ng,
0.251 mml) b trea‘% nn%ﬁyp%f%% TF% |er%gH—??E%é’ﬁélcﬁg‘%@gﬁﬁ;ﬁFﬁie&élg%?élfl‘he
procedur e PFeaG%Q‘hFW@er vias strred ghe3 ¢ &srt8do Qbdaipedasajjght yellovpsolid (BAGHg)WO

01/ 29011PCT/ EPOO/ 09553 -111- MS (El) 435 (Mt); nmp 174-176 C. Exanple 19

4- ( 3- Cyaso- Mmyp)).@sa-[pmqiﬁf]@m@ei@ﬁ%?; 2, 3-di hydr o-1 H benzo[ b]

[ 1, 41di azepi ne-7- carboxylic acid ne ester 5 Prepared from

5-tert.-butgx ca}rlf nyl am no- 4-[ 3- ( 3- cyano- phenyl ) - 3- oxo-
pr opi onyl an%‘-’-%—ghenyl et hynyl - benzoi c acid nethyl ester (Exanple 09) (511
nmg, 0.95 mmol) by treatnent with TFA in CH2CI 2 according to the general

Er2 g 8 e (Cj: ur io PEE Elﬂylaiéﬂggxenﬂ}&%ﬂd@bfoﬁﬁiﬁ,BPdiﬁﬁ:bdlﬁ-%%&zd’[E?[-1 AYEiabdhde-449rHMile ™
3- (8- Met hox@‘:-@g%m?’-lﬁtﬁrhenyl et hynyl - 4, 5-di hydr o- 3Hbenzo [b] [1,4]
di azepi n-2-yl)- benzonitrile Prepared from

L L Cymrepaind Srteh b1t bR Qf HYenRLOL- (he iR IRV 3- oo 08) (359 ny, |
en e n - e o - I. m C acl Ltert. -pbu ester a e ,

S ol A Rl A OR b hibscid, Mot Py e Exemile LT R et Abhammol)

procedure Pby GettaieneeithTFA in YHIAWdeb My G0the ekl prBded VP Gbthinadhs & MF) |

P >250 € BXARhSréaksolid (199 mg).

MS (EI) 445 (M™); mp 247-248 °C (dec.).
Example 17

15 2. [4-(3-Cyano-phenyl)-2—oxo-8—pheny1ethynylv2,3-ldihyd:o—1H-benzo fb]{1,4]diazepin-7-
yl]-acetamide

[4-(3-Cyano-phenyl)-2-ox0-8-phenylethynyl-2,3-dihydro-1H-benzo[b] [ 1,4) diazepin-7-
yl]-acetic acid (Example 15) (48 mg, 0.114 mmol) was treated with Boc0 (37 mg),
NHHCO; (13 mg) and pyridine (6 pL) in DMF (0.6 mL) at23°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-?—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). |



3- [8-(2-{2- [2-(2-Methoxy-ethoxy)-ethoxy] 5 April 200
- et hoxy} - et hoxy) - 4- oxo- 7- phenyl et hynyl -4, 5- 20 di hydr o- 3H benfo? %? ‘T
1, 4] di azegigdgidro benzonitrile Prepared from cza .

[ 2-] 3- (3-cyano- gih]]enyl) 3- oxo- pr op| onyl am no] -5-(2-{2-[ 2- (ZPCTIFHO(W%:S

et hoxy) - et hoxy] - et hoxy} - et hoxy) - 4- phenyl ehgynyl phenyl ] -carbam c acid
tert.-butyl ester (Exanple 011) (300 ny, 437 mmol ) by treatnent with TFA
in CH2Cl 2 Mggggugg (MRS 17899 :?I procedure P. Cbtained as a light yellow
solid (211 ny 8’EI? 435 ? . nmp 140-141 C (dec.). Exanple 22

[ 4-(3- Q/ang Ehei‘ueyl { 2-oxo- 8- phenyl et hynyl - 2, 3-di hydro-1 H benzzo[ b]

[1, 41di azept oxy] -acetic acid 15 April 2004 WO 01/29011

PCT/ EPO0/ 09553 -112 Prepared from

{5-tert.- but@x@ga{d) nml;;ay Did¥@-gphdnidhenancs- aieael ) %eﬂ%@{b [& ]dﬁaze ine-7-

pr opi onyl am noj - nyl et hynyl - phenoxy] acet | aC| tert. ster
(Exanpl e 0£2}>° ]"'( ethyl eitehmpl ) by treatnment with TFA in CHZCI 2 and

ani sol e according to t he general procedure P. bt ai ned as a yellow solid

265 P d saért - o3
0. %onéf‘ﬁ‘é o “““"W“a*‘” TS A (Phabo pHEKIBLEGE | )

| -4, 5-di
di azepi n- 27595 %nblé eg}' %QF%Z?IF@@# ::1e yl ester (Exarnple OL) JSIE mg, 0.95
{5- Cyanoneﬁﬁmb})h{t&a(tﬁreﬁt’ﬁim TeheatR;; %Qrcﬁﬁ%'tﬁ@%‘ %Slaceﬂurejiﬂ Obta ed

phenyl et hynyl - c acid tert.-butyl anpl e 66
ng, 0.51 gﬁe"r‘%‘%iﬂi%? 8P TFA in CH2C 2 and ani sol e accor d| ng to t he

gener al procedure P. Ootained as a yellow solid (145 ng). MS (El) 400
(M) np 268 (EI) dee (M*); g aph C.24 15

3-[8-(2, 3- Di hydr oxy- propoxy) - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H benzo
[b] [ 1 4] 5%13 - 2-yll -benzonitrile Prepared from

[ 2- 3( yl ) - 3- oxo- pr opi onyl am no] - 5- (2, 2-di r net hyl -

[1, 3] di oon an- 4-yl met hoxy) - 4- phenyl et hynyl - phenyl ] - carbam c aci d

tert. - but yP-(@sMethoxyEk-anpi7epltehlet{y2fb 4/58dihfdré H-bemiofb 1Y, 4] dieapientyl Wi t h TFA
in CH2Cl12 P]gzc?qﬁ%g Ie 20 according to the general procedure P. (btained a

a yellow so

[
3
t.

Prepared from {2-[3-(3-cyano-phenyl)-?:—oxo-propionylamino] -5-methoxy-4-
phenyletl.lynyl—phenyl}-carbamic acid tert.-butyl ester (Example O8) (359 mg, 0.7 mmot)

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



MS (I'SP) 452 [(MtH)}] and 474 [(MtNa) +]; np 230-234 C (decC.ib.aApriE@ap!l € 25
4- (3-1 odo- phenyl)-7-(2-net hoxy- et hoxy) - 8 phenyl et hynyl -1, 3- dlhydro-

benzo[ b] [v@d ofilsofi azepi n-2-one 25 Prepared from PCT/EP00/09553
[ 2-[3-(3-1iodo-phenyl ) - 3- oxo- propi onyl am no] - 5- (2- met hoxy- et hoxy) - 4-

phenyl et hynyl - phenyl ].-carbam c acid ter _tijhutyl ester (Exanple 01:5) (1.24
g,1.89 mol) by treatnent with TFA in CH2Cl2 and ani sol e according to the

8iggr98|11plr3(cj:$/ Epred fgbg%gmat Aadostadoy Ihin@:\lb &O[BI-Q &ﬁﬂ;& }1 1 oohApril 2004| WO
e
26 2-[ 4- (3- ARG P)"*B)%’ﬁ%“ﬁf@%‘ §z‘F a’?‘gger& %‘tﬁfﬁlﬁ%"éﬁl&gﬁﬁ

[144]( gi azepi 069B-mg4:101>4>dn t@d‘hﬁtrﬂﬁllﬁ;nm;lﬁﬂ OMClﬁr?a?nmlﬁcB&ﬁnWﬁ[ i

cyano- phe - 2- OX0- enyl e ny ydr o- enzo
[ 1, 4] di azepf eﬁﬁi’r%%?éffﬁ?é&% 5“% ‘éfﬁﬁ‘r“i@?z’vm@so ng, 0.11 mmol),
NH4C1(18 ng, 0.33 mol ) and NNM(56 ng, 0.55 mmol) in DVF (1.1 nL) at 0 C
and t he Beadls @SN3 UM HYsmp267 PEddat). 23 C for 2 h. Obtained as a yell ow
solid (5 mg) M5 (ISN) 417 [(MH)"]; np 250 C (dec.). .10 ExamIp e 27
4-(3-1mdaz g 23
I -yl - phenyl t hoxy- et hoxy) - 8- phenylethynyl 1, 3-di hydro- benzo [b ] [
1,4] di azepl n- 2 one Prepared from |
[2-]3-(3- Inﬁdéﬁﬂangmyﬂ}ybhexxy%p&rqhnh}prybmmym -3id}benzé b] (B hiteeypin-2-y] ) -

et hoxy) - 4- pﬂg&%ﬁ%ﬂynyl phenyl] -carbam c acid tert.-butyl ester (Exanple
018) (200 336 nmmol ) by treatnent with TFA in CH2Cl2 and ani sol e

according to the general procedure P. Cbtained as a yellow solid (28 ng).

MS (El) 476 (qvm)ed 1B 7yar@methyl-2- [3Hdasyaha-pheadl) 3RSo-Brofdidnkmit®} (42- 0x0- [
1, 3] di gxol | et b

L ]4) a ol %ﬁ@ﬁ%ﬁ Grbhg e tgl)rfg%\h?rf'eéerqﬁgrgﬁﬁ Ot%) 356 RgN#s1 b
[2-[3-(3- Cymb iéﬁy#t)‘ne&tmbTﬁp‘sopl(Hﬂz@imdm}oISac(cErdmgto the general procedure P.

[ 1, 3] di oxol et hynyl - phenyl ] -carbam c acid
tert.-butyl @g’?ﬁnéd ﬂ%%ﬁ&&l‘);o}"d@ﬁ?ﬁ}g)

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 mmol) 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-lodo-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-phenylj-carbamic acid tert.-butyl ester (Example O15) (1.24 g, 1.85 mmot)
by treatment with TFA in CH,Cl; and anisole according to the general procedure P.
Obtained as a yellow solid (517 mg).



(Exanpl e 019) (400 ng, 0.67 nmol) by treatment with TFA i n 1GHgl 2o@ecor di ng
to the general procedure P. Obtained as a yellow solid (287 ng). 25 M5

(El) 477 GWbhindRg 222 C (dec.). Exanple 29 <=7 -
3- (8- Et hoxynet ﬁyl - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H ben%'gir PO0/09553
[1, 41di azepi n-2-yl)- benzonitrile 1 5 Aprijz 2004 WO 01/29011

PCTI EPOO/ 09553 - 114 Prepared from

{2-[3-(3- cymmpwgb)ﬁ Pcoeony! am no] - 5- et hoxynet hyl - 4- '
phenyl et hynyl - phenyl ) - c%?%ia(lm Cc aci d§]t ert.-butyl ester (Exanple 020) (140

ng, O0.26 I treatment with TFA in CH2CO 2 according to the general
procedure %&iéﬁed as a yellowsolid (93 ng). 5 M5 (EI) 419 (Me); np 229

C. Exanpl e 30 2, 2-Di met hyl - propi onic acid
4- (3- cyano- D*IQIIBL()Iyan3=;§h€@1y§=pbﬂgﬁﬁﬂ%gnﬁ+ﬁ3ﬂﬂﬂﬁ@6€ﬂ-%nﬁ?ﬂ{P,ﬂcf?;lzeéinlyér% _

di azepin-7-yl net hyl ester Prepare rom 2,2-di met'hyl -propionic acid 5-ter
but oxycar boﬁ?gaﬁ?q\‘/?&nﬂ-ﬁf& (3-cyano- 10
phenyl ) - 3- oxo- pr opi onyl am no] - 2- phenyl et hynyl - benzyl ester (Exanple 021)

(156 rr}g, 5 OEDSZ (aaehg, otézsg Gl )twmﬁdd\e? ?&[#TWaPo-gﬁa 1;56&@08$h@9y1&&ﬁﬁfz,3-
e L L A e - Aok e OB Dottt S g 5.0 ) 475
?i (iig{ydroxm IDLWHAcl -lqgaﬁg,nmtrmﬂr@_ | 1)mF§ame (336th f'g,wﬁss)m%lﬂsz d_IPﬁ{‘%ﬂ{fb(]l.l mL) at O

: i . azepln- 2- -berizonitril e Prepar, rom.2, 2-dj ne - pr.opj oni ¢
aci d 4-(3-0%%& H?%ﬁ%ﬁ%%%%ﬁ’éﬁ%@?h&@Zgz?gtaéﬁl%%ad’- P50 BE)|
1,41 diazepin-7-ylnethyl ester (Exanple 30) (30 ng, 0.063 mvol) and

Li OH. H20 ( 8MBYISN) 289 ()] ]; itp ZBEHIEC((Red.yaL) , MeOH (0.4 nl) and H20 (0.4 20
m.) at 23 C for 3 days. Obtained as a yellow solid (17 ng). M5 (El) 391

(M) Wp10>2§g%gﬂ2_25xam le 32
7- Hydr oxyne =A=(3-imdazol -1 -yl -phenyl) - 8- phenyl et hynyl -1, 3-di hydr o-
benzo[b] [ 1,4] diazepin-2-one

4-(3-Imidazol-1-yl- henyl)-7—(2-methoxy-ethoxy)-g-phenylethynyl—1,3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from {[[2-[3-(3-Imidazol-1-yl-phenyl)-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 as a yellow solid (28 mg).

MS (EI) 476 (M*); mp 187-189 °C.
Example 28

~ [RS}-3-[4-Ox0-8-(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-propiorylamino]-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-y1)-
benzonitrile



25 Prepared from 15Apr|l 2004
(RS)-[2-[3-(3-imdazol -1 -yl -phenyl ) - 3- oxo- propi onyl am no] - 4-

phenyl et hyoylo etrahydro- pyran-2-yl oxynet hyl ) - phenyl ] -c id
tert.-butyl e%?é&i (Exanmpl e 022) by treatnent with TFA in %ﬁ&%ﬁ%&gg%grding

to the general procedure P. Obtained as yellow solid (77 my). 15 April
2004 WD 01/29011 PCT/ EPOQ/ 09553 - 115 MS ) 432 (M); np 227 C. Exanple

33 a

2-(3- 1 mi dazo PEesTom 2 (3-sranp-phenyl) 3 oxo-propignylaminglss-gthoxymetbyl-o 1| 3

- di hydr o- b@bﬁzwle[tb)]nﬁ?heun)l} earhmmmdzmnn us'l aterp@xauprema) (140 mg,026
2-[3-(3-i niggaem |

E)I p[erl ((ZII nI | -yl )PE [&)rhie{érllnqu]l e"Eﬂ(‘Tl)r:rﬁssihhen TQ%Q?%X%%E%L%? le,PrrP Cec{) %isyébtatl%Ed

(Exanpl e 02%)a Ysllowisoli é YPemE W|th TFA in CH2C12 according to the general
procedure P. (htained as a yeIIow solid (159 ng). M5 (ISP) 516 [(MtH)t];

mp 222 Cs s (E mh?%%z
8- (4- Met hoxy- p(l ?e(rl di n) S? 94 oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H benzo

[b] 11,4] diazepin-2-yl] -benzonitrile Prepared from
[2-] 3-(3-cy§?—ﬂﬁé§9l ) - 3- 0x0- pr opi onyl am no] -5-(4-nethoxy- pi peridin-
1-yl)-4-phenyl et hynyl - phenyl ] -carbam c acid tert.-butyl ester (Exanple 024)

Gt ai ned 2o zm“t% o °*“§‘*‘f§‘§“%g ‘Ks‘s“*hf’ 85 S B Ry P Gl
Exanpl e 35%%%@’] ’\Ii\ridéP&EHP‘
- 2- 0X0- 8- phenyl et hynyl - 2, 3; di hydro- I H- 20 benzo [b] [ 1, 4]

di azepi n- 7-Bdepxiel fraif @poametuﬂ@rgﬁslea@ragﬁesﬁf&mbutm%arg% I?.%lhno-g r¥13 n((?):—cyano-

{5- cyanqgnet hox 3-i,m dazol yl

4- pheny! 8t Wl)p%‘%ﬁ%&’f%% SO ] e PhEnisfityny lrbgwl esterd EX4raR rﬁﬂl@(

to[) ;aat rregt V8. 2HmAG bl mre@d%k%tamdmﬂ ol aédaedxa @&ﬂé'geﬁérapﬁfézm %é Ep.
al ne as W amil e

36 3-(8- @aﬂgﬁé’tﬁﬁfo‘i Tigh XF@ %’ B!ﬂgg%ﬁ@s ynyI 4 5 d| hydro i benzo[b] [1,41

di azepi n- 2-
MS (EI) 475 (M"); mp 218 °C.

Example 31

15 3-(8~Hydroxymethy1-4»oxo-7-phenylethyny1-4,5-dihydro-3H—benzo[b][1,4]diazepin—2-
yl)-benzonitrile

Prepared from 2,2-dimethyl-propionic acid 4-(3-cyano-phenyl)-2-oxo-8-phenyiethynyl-

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,0O (0.4
20 ml)at 23 °C for 3 days. Obtained as a yellow solid (17 mg).

MS (EI) 391 (M™); mp >255°C.
Example 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).



yl)-benzonitrile 15 April 2004 WD 01/29011 PCTI EPOO/ 09553 15%}?320@{ epar ed
from {5- cyanonet hoxy- 2-[ 3- ( 3- cyano- phenyl ) - 3- oxo- pr opi onyl am

phenyl et hypyly @@@yl ]-carbamc acid tert.-butyl ester (Exa g@
treatnment w t% FA in CH2Cl2 according to the general pr oce

Ootained as a yellow solid. (71 ng). M5 (Eh)5416 (M+); np 212 C 5 Exanpl e
37 8-(4-Fl uoro-phenyl et hynyl) - 7- hydroxyrret hyl -4- (3-im dazol - i

-yl - phenyl ) Ms @Iy #82hgrompeyzg [b] [ 1, 4] diazepin-2-one Prepared from
(RS)-[4-(4-fluoro- phenyfet hynyl)-2- [3-(3-im dazol -1-yl-phenyl) - 3- oxo-

pr opi onyl an}ino - 5- (tet zahydr o- pyran- 2-yl oxynet hyl ) - phenyl ] - carbam ¢ aci d
tert.-butyl r (Exanple 027) by treatnent with TFA in CH2C12
according to the general procedure P. Obtained as a yellow solid (462 ng).

N5 (El') 4504{(BM)ridarel-234-pRehfl$T-4-meBxadyiise rﬁﬁnﬂ-yl) 8- % henylethynyl-1,3-dihydro-

(4- Fl uor o- phen a% 2- hydro) cy- et hyl) yl -am no] -4-
(3-ini dazoIQ %ﬂat{rx% R’é’n%‘l‘b“(e 3-di hydr o- benzo [b] [ 1,4] d| azepi n- 2- one
Prepared from

(RS) - (4- I(54 Preparad- frﬂmrnzilei(wﬂﬁaazto&tﬂ;ahﬁrgen lD’%%ﬂ)Ot)rdpidﬂ}d@ﬂ@B}LE)@Bmgﬁﬁ@xy_

r opl on ahm no eL,ra r ran OX
P ot pi 1 BTt L et VS ea Y ot R £ 0R Tk atep iseingle 023) by
treatment wireftrdenAwith THAGICHICE atcbirdhg th thd deae@bpricadur POObtiKE aFa yellow

bt ai ned a 0 olid (73 20 M5 (El) 493 (M 217 C dec
bt ai ned_as, Gashgipsel 14 (73 ). (E) (M) np (dec.).

4- (3-1 mdazol - 1-yl - phenyl ) : 7- (4- oxo- pi peri di n-1-yl)-8-phenyl et hynyl -1, 3-di h
ydro- benzoM§ (IPY514){(Mi+dFEhimp 220R€. Prepared from
{5- (4, 4-di et hoxy- pi peridin-1-yl)-2-[3-(3-imdazol -I-yl -phenyl)-3-oxo 25

pr opi ony henyl et hynyl - phenyl }-carbanmi ¢ acid tert.-butyl ester
(Exanpl e J ngg&%%—slgreat ment wth TFA in CH2ClI 2 according to the general

procedure P. (btained as a gsllow solid (180 pmg). M5 (El) 499 (M+); np 231
C (dec.). 15-[AddtMethodu-piperi 1-yl)-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-(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)-2-0x0-8-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 CHCl; 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



WO 01/ 29011 PCTI EPO0109553 -117 Exanple 40 15A ril 2004
N-tert_-Butyl-2-[4-(3-ryano-phenyl)-2-oxo-8-phenyl et hynyl -2, 3- d| hydr o- | H

benzo [b] wé.ofboodi @azepi n-7-yl oxy] -acetarni de Prepared fro T/EP0Q/09553
[ 4- (3- cyano- phenyl) - 2- oxo- 8- phenyl et hynyl - 2, 3-di hydro-1H 5 enzo(f ?ﬁ

[ 1, 4] di azepi n-7-yl oxy] -acetic acid (Exanphgg22) (87 ng, 0.2 mmol) by
treatnment wth oxalyl chloride (26 uL, 0.3 nmol) in DW (0 6 m.) at 0 C

for 1 h, thanepure@frbm {S-Wabbﬁﬁﬂﬁﬁ}’-aeﬁ(@%aﬁ'&pk &wm;ao § afu%oj-utt her
pb

Qo | | d y
28 Exgrml et ?ﬂngY Fﬁ‘J’P% é}?@ﬂ ; 905 @Wﬁﬁéﬁéﬁ"émﬁlﬁw xstreaameng with

i hydr o- | H berroinltHEC aédo%ag ﬁpﬂh@ génerMlpRSdeturdP. rmstﬁﬁeéu 288 ?I:lﬁm adreRsged
from [ 4-(3-ryano- phenyl) - 2- oxo- 8- phenyl et hynyl - 2, 3-di hydr 0-1 H benzo| b]

[ 1, 4] di azepi cet |d (Exampl e 22) (44 ng, 0.1 mmol) by
treat ment Siﬁﬁﬁqé&? .2 mmol ), MeONH2. HOI (9 ng, 0.11 rmol), NWM

(0.021 m.,, 0.3 nmol) and HCBt (15 nmg, 0.11 nmol) in DMF (1 nL) at O to 23
C for 20 %. Ebtmpla®] as a yellow solid (36 ng). M5 (ISP) 465 [(MtH) +]; np
>250 C. Exanple 20

7-(2-Hyd : -4-(3-4m | v 1-yl - ph .- 85 ph | eth | -1,3-di hyd
" benzorb] [ EHRGH PR Bris ey ot b T ety Fagiydro”
| -yl - phenyl )beBza{kf-1pt] djazepiy2a0tieno] - 4-

phenyl et hynyl - 5-[ 2- (t et rahydr o- pyr an- 2- yl oxy) - et hoxy] - phenyl }-carbam ¢ aci d

Co 1 he gener i RrbRe (o Gt BB o Umydieely At e

N?l (8 EB( 462 B ippylamie@ds-P@%alkydrd-pyratpl-yloxpiiathyl \Vigh il | 208amieedid ERAOHAS]1 53
8- (4- Fl 3or 0- pée%Eﬁa)m-lp} ?X 7%%?%;’1)%1“ e vng} Thide ﬁ?ﬂz 2gcqualing fo he gineral progsduss | )

-1, 3- Obtained as a yellow solid (462 mg).
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-y1)-8-phenylethynyl-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one

Prepared from {5-(4,4-diethoxy-piperidin-1-y})-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 procedﬁre P.Obtained as 2
yellow solid (180 mg).

MS (EI) 499 (M™); mp 231 °C (dec.).



di hydro-benzo[b] [ 1,4] diazepin-2-one Prepared from 15 April 20Q4
(RS)-{4"-fluoro-5-[3-(3-imdazol -I-yl -phenyl) - 3-oxo- propi onyl am noq-z- 5

[ 4- (tetrawdoo29yr an- 2- yl oxy) - pi peri di n-1-yl ] - bi phenyl - 4-yl L acid
tert.-butyl ester (Exanple 031) by treatnment with TFA in Cﬁggﬁghg?c%fdi ng
to the general procedure P. Obtained as g7l ght yellow solid (109 ng). MS.
(1SP) 496 [(M+H)+]; nmp 238-240 C. Exanmple 44 10

8- (4- Fl uor cExzineplg 4@t hynyl ) - 7- (2- hydr oxy- et hoxy) - 4- (3-i m dazol -1 -yl - phenyl ) -
1, 3- di hydro-benzo[b] [ 1, 4] diazepin-2-one Prepared from

5-(2-tert. - -4- (451 - | -2-0.3-.(3-j,md -1 -
V- pheny ) - S-S BnE s R e B R E eSSy | et er
(Exanpl e 03%nzolb}|114])émeepni7-ylotyl-adke@dmide CH2C12 according to the general
procedure P. Cbtained as a light is yellowsolid (83 ng). M5 (El)

420 (W) TRRiaRins o SN0 £ol SNARIBIAN i o 1

phenyl ) - 1, Svadizbipdflot] dnerfii} yipxyl-atkticidd €fkample 22)(82 Bndl0ePminesl) by @fatment

(RS)-(4'-fl - h- i - 1-wlh = = 3-QX0= D i opyl am -2- { 4-
2 (Lot r apnPapiiont b SE5FS minef) SPDRAY e AT aPo RE g PRALET AR ker

- bi pheny! - bytylmizer (186it, bE minol) at 0 °C Futtfiutthes3temid. DbaiREE 203 PlloRysolid €zt ment
with TFA in G3C 2 according to the general procedure P. Obtained as a
light yellowPSolid (97 ng). MS (ISP) 540 [(M+H)"]; np 225-227 C. 25

Exanpl e 46 8- I(-24- FI uor o- phenyl ) - 7- hydr oxynet hyl - 4- (3-im dazol - 1-yl - phenyl)
-1, 3 -di hyd§{EDe4?9 6M bJmp >250IC.di azepi n- 2-one 15 April 2004 WO 01/29011
PCT/ EPOO/ 09553 -119 Prepared from

(RS)-[4'4pf |Eﬁ#—]§4i 3-(3-imdazol -1 -yl - phenyl) - 3- oxo- propi onyl am no] - 2-
(tetrahydro-pyran-2-yl oxynet hyl) - bi phenyl -4-yl]-carbam c acid tert.-butyl
ester (Exag;}é_ie 034) g% treatment wth TFA -in CH2C12 according to the
general pr ocettd-Evmmo-phenylhegxas-phenyieghiny)-i3-dihydrot 1H-Hepsolbit)4]dBzen-FEl )
426 [ (M +] ;y1659) Mnet@BcyCacetamide -

Prepared from [4-(3-cyano-pheny1)-2-oxo—8—phenylethynyl-2,3-dihydro-1H—
benzo[b][1,4}diazepin-7-yloxy]-acetic acid (Example 22) (44 mg, 0.1 mmol) by treatment

15 with EDC (38 mg, 0.2 mmol), MeONH2.HCI (9 mg, 0.11 mmol), NMM (0.021 mL, 0.3
‘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.



Exanpl e 47 o _ 15 April 2004

[ 8- (4- Fl uoro-phenyl)-4-(3-imdazol -i-yl-phenyl)-2-o0xo0-2, 3-di hydro-1 H
benzo[ b] ﬁvéoﬂbo@i azepin-7-yloxy] -acetonitrile Prepar ed f sza

{2- cyanonet hoxy-4'-fluoro-5- [3-(3-imdazol-1-yl-phenyl)- B%QE}E})OO{?)%Ds

propi onyl am no] - bi phenyl -4-yl }-carbam c agjgd tert.-butyl ester (Exanple
035) by treatnent with TFA in CH2C 2 according to the general procedure P.

Obt ai ned asEgaiglel4gw solid (11 ng). MS (El) 451 (M); np 164 C  Exanple 4
15

fydr o bans - REproTheRy /s A Brron e st (ipiesoi- 1yl phemyd-L3 17
(2- di net hyl diiydesveedvplbl4l 4 fdistRpRr2-dné- ( 3- i M dazol - 1-yl - phenyl ) - 3- oxo- '
propi onyl am no] - bi.phenyl -4-yl }-carbam c acid tert-butyl ester (Exanple 036)

i&ét ai 52? hetie r;ﬁr%ff&a 4B B o o) é i H%jiié;p%{sgﬁﬁiﬁ% Eiocia&il%%jﬁ@afo c
ec. SEX{asIr( e&ﬁH}‘c&o Hytah- 2‘?&3@113"1? rrdﬁrﬁlf)@] biphenyli4-yi}-2hridingx 04i@ tdrdl-bartfl
P <r:|glzoil5 Y p@g fociﬁ:}%he H%*%ﬂ%&ﬁ&'&%}ﬂ FH2G)areps disg to shegraenbprocedisne d

from P. Obtained as a light yellow solid (109 mg).
{2-(2, 2-di net hyl -tetrahydro-[1, 3] di oxol o[ 4, 5-c] pyrrol -5-yl)-4"-fl uoro-5-

13-(3-imda l; i onyl am no] - bi phenyl -4-yl }-carbam c
acid tert. @uﬁlﬁh Ae/dét Q!Pﬁ?éxﬁm@%g%‘%gy treatment with TFA in CH2Cl 2
according to the general procedure P. Cbtained as.a yellow solid (358 ny).

15 April 20Bdami®4@1/29011 PCT/ EPO0/ 09553 -120 MS (El) 537 (Me); np 240 C
(dec.). Example 50 7- (cis-3,4-Dihydroxy- pyrrolidin | -yl)-8- (4-

i aor O PS ¥l daodSAdAVHAS RN - ORERY thoiy e T3 SR BEBRGARL 5L 1

7-(2, 2-di nedﬂyﬂrct-btnm[bwhé}@azep&}ﬂimol o[ 4, 5-c}pyrrol -5-yl)-8-(4-fl uoro-
phenyl) - 4- (3 i m dazol - 1-yl - phenyl ) -1, 3-di hydr o- benzo[ b] [ 1, 4] di azepi n- 2- one

(Bxanpl e 4Bleckfiled {53 24 Ry bbb SR M orc: SRRty - 313 (5 Mmldzof 39

m) at 23 C
yl-phenyl)-3-oxo-propionylamino] -phenyl}-carbamic acid tert.-buty] 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-ﬂ-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



h. Cbtained as a yellow solid (209 ng). M5 (ISP) 498 [(MFH)1$]Aprirbe0?444 C. 10
Exam ] & e 51 8-(4-Fluoro-phenyl)-4-(3-imdazol -

| -yl - phenyyg pif2d88t hoxy- -1, 3-di hydro- benzo [b] [ 1,4] di azgpifplo/fiss .
Prepared from

{4'-fluoro-5-[3-(3-inmdazol -1-yl - phenyl ).-13gaxo- propi onyl am no] - 2-

met hoxy- bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple 038) by
treat nent \Rrepardd o (RS- [CHRAGKS- (503 GinfthzbP] £ hﬁ%?BadxoD%x%%ﬁﬁWa&iﬁo]-Z-

ot ai ned as(tee%r%etlirl ow soI2| (ii %2 rw)b VS I(EI})( 26 (Me) ;. np 221 C'(dec.).
Exanpl e 52 ydro-pyran-2-yloxymethyi)-biphenyl-4-y1]-carbamic acid tert.-butyl ester (Example
8- (4- Fl uor @pt)dyttentriertIrithTRIGEOCHLECY lac gy tothe géhei?:ii%‘r&eﬂﬁfe' HiQbtained as
l-yl)-1, 3-di %r = be 5%‘? E , 4] di azepi n-2-one 20 Prepared from

{2- (1, 4° di HEENEY é{’%’ﬁ A }1-dec-8-y| )-4'-fluoro-5-[3-(3-imdazol -1-yl -
phenyl ) - 3- oxo- pr opi onyl am no] - bi phenyl -4-yl}-carbam c acid tert.-butyl
ester (Exaryib¢ED@39](MYitmpasomeseo®i th TFA in CH2Cl2 according to the
general procedure P. Obtained as an orange-brown solid (150 ng). Ms (ISP)

494 [(MrH) . mp. 204 C. 25 Exam|le 53
8- (4-Fl uorrp#ﬂyﬁzj(j- -4-(3-imdazol -1-yl - phenyl ) -7-nmet hyl -1, 3-di hydro- benzo
[b] 11,4] diazepin-2-one 15 April 2004 WO 01/29011 PCT/ EPO0O/ 09553 -121

Prepared f r[Bdﬁ-Fluoro-pheny])-éc-(3-irnidazol¥1-yl-phenyl)-z-oxo-2,3-dihydro_IH-

{4" -fluoroqi5h- - A ob-1-yl - phenyl.) - 3- oxo- pr opi onyl am no] - 2-

met hy! - bi p'#%ﬁ%?f!’iﬁﬁlEﬁ%ﬁ?ﬁ%ﬁ%ﬂ@?&% € _butyl ester (Exanple 040) by

treatment with TFA in CH2ClI 2 according to the general procedure P.

Obt ai ned adreparpgfromyidtdyenprsethony-¢2f6oroad|3-(3-ivBd4dal-1l-P-bhefipl-Broxonp 196 C.

Exanpl e, p4 ; inol-bichenvl-4-vli- ic aci

[ 8- (4- Fllot?o%?%}?re%lﬂq%- . %heln%} 3g%}ofqugr§,afqa6h%tne§'f ‘jbl’fflc%%! Example 0PN - benzo

[b] [ 1, 4] thtmepinityTA oxGH,Cheetardingdd thégewparl edodeiaraP. Obtained as a yellow

{4-tert.- bléBF&Yfl Pnyl am no-4'-fluoro-5-[3-(3-imdazol -1-yl-phenyl)-3- 10
O -

0xo0- propi onylam n bi phenyl - 2-yl oxy}-acetic acid tert.-butyl ester
Exanpl e 041) b '
(Exanple 040 B 451 (by; mp 164 °C.
Exarmnple 48

15 7-Dimethylaminomethyl-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-y1)-4'-fluoro-5-
[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino} -biphenyl-4-ﬁ}-carbamic acid tert.-
butyl ester (Example 037) by treatment with TFA in CH,Cl, according to the general
procedure P. Obtained as a yellow solid (358 mg).



treatment with TFA in CH2Cl12 according to the general proce Jﬁ” Poof bt ai ned
as a beige solid (570 ng). M5 (ISP) 471 [(MtH)+]; np 209 C (de

Exanpl e SWwd 8129011 553
2-[ 8- (4- Fl uor o- phenyl ) - 4- (3-i ni dazol - 1-yI - phenyl ) - 2- oxo- 2, 3CHFRYHPEST 1
benzo [b] [ 1,4] diazepin-7-yloxy] I\I—hyd{]ﬁ(y acet ar ni de Prepared from
[ 8-(4-fluoro-phenyl)-4-(3-imdazol -1-vyl enyl ) - 2-oxo- 2, 3-di hydro-1 H

benzo[ b] [1M](@1p5§p(mf)7ﬁﬁmyb g@Sr c acid (Exanple 54) (94 ng, 0.2 mmol)
by reaction wth Otrityl hydroxyl arnine (61 rrg, 0.22 mmol ), HOBT (30 ny,
0.22 mmol), N20] t hyl mor pholine (66 p.L, 0.6 mvol) and EDC (77 ng, 0.4
nmol ) in 2 ) fromO to 23 Cfor 18 h. After extraction and
chromat ogr aphy t he resulti ng orange solid was stirred with TFA in CH2Cl12

accordr g ID(EBS,HOIRY PECEAS. ). SQQI@dd}SSb}éﬁylgé qggmld?zz%h Ao giahf (71

M5 (I 147-157 C (dec.”)
7 ChI or o- SSfi df"ﬁmil “ﬂ‘:?@@[l)‘ﬂﬁlaGerﬁ -@2& ol - 1- yl - phenyl ) - 1 3-di hydro- benzo
[b] [ 1,4] diazepin-2-one Prepared from {2-chloro-4 -quoro 5-

[ 3- (3-1 b daiebaedomlo(ad Binfericte 26205 Y| AR NOYDBNERY byl oBrpam ©

PCT! EPoD) 0D 53 Ainide T -Rhem A qﬂwaaf}%&@ (hHad)difrepinr - arisdEgmpleal
0y Exgen

pr og 88 ur2 ilplﬁ?) @BDb4anne d.53mmol) ibghieattﬁéﬁthgw 150l {18 hBPinEE (ﬂkﬁnﬁﬁt)%z%)fof W) ;
nmp

8- (4-Fl uor&&r‘%tﬁmeg%&adéﬂ%fﬁléz@WP@r phenyl ) - 7- ( 2- met hoxy- et hoxy) - 1, 3- di h

ydro- . benzo [b] [1,4) diazepin-2-one Prepared from

[4' -f1 uor o-MS[(BSK)3AS8{( M) |; knpy2agiteny| ) - 3- oxo0- pr opi onyl anmi no] - 2- ( 2-

net hoxy- et hoxy) - bi phenyl -4-yl]-carbamic acid tert.-butyl ester (Exanple

043) byt rgal vvrth TFA in CH2A 2 according to the general procedure P.

Cbtaine(l:l §‘H’%‘E‘Ig‘o 10 - solid (96 ng). Ms (ElI) 470 (M); np 196-197 C
8-(4-Fluoro-phenyl)-4-(3-imidazol- l-yl-phenyl)-‘}’-l'ﬁethoxy- 1,3-dihydro-
benzo[b][1,4]diazepin-2-one

Prepared from {4'-ﬂuoro-5—[3—(3-imidazol—1-yl—phenyl)-3-oxo-propiony]amino]-2-
methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O38) by treatment with
15 TFA in CH,Cl, acc_orch'ng 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-y-phenyl)-7- (4-oxo-piperidin-1-y1)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

20 Prepared from {2-(1,4-dioxa~8-aza-spiro[4.5]dec-8-y1)-4'-ﬂuoro-5-[3-(3-imidazol-1-yl—
phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example
O39) 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 Example 53

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



Exanpl & 58 o 15 Agril 200 _
8- (4- Fl uor o- phenyl ) - 7- (2- hydr oxy- et hoxy) - 4- ( 3-i nzi dazol - 1- yl - pheny 43 -1, 3-di
hydro- bengo oibdoik 1, 4] di azepin-2-one 15 Prepared from PCT/EP00/09553
{2-(2-terL-butoxy-ethoxy)-4"-fluoro-5-.[3-(3-imdazol-I|-yl-phenyl)-3-o0xo-
propi onyl am no] - bi phenyl -4-yl ] -carbam c aghd tert.-butyl ester (Exanple
044) by treatnent with TFA in CH2Cl2 according to the general procedure P.
bet ai lned'SgsPRphie@fftom ¢¢ efarors-6 BA3GHd 8T -1 - YD HebD) - #8£0-pMpidnyldRingd2-C. 20
anpl e . .. .
8- (4- FI uor o SHYADIBReRT) 4yl trdbamis aqid fartthsryster Exampls 040X by bratment with! ) - 1,
3- di hydr o- BRA10[BL(h 2éttiing epilit-géneaPpidcefiat PAObERAR as a light yellow solid (216
[4'-fluoro-5-]3-(3-imdazol-I-yl- pheny?) - 3- 0x0- pr opi onyl an% ngTu 2-(2-
oxo0- oxazol i Befi- 3-yl)-bi phenyl -4-yl]-carbamic acid tert.-butyl ester
(Exanpl e 045) by 25 treatnent with TFA in CH2O 2 according to the general
procedur & PMSQEIpd10ed9smp 19@td.ow solid (35 ng). MS (El) 481 (M+); np 230
T. 1 5 April 2004 WD 01/29011 PCT/ EPOO/ 09553 - 123 Exanple 60

8- (4-Fl uor AL g | - phenyl ) -4-(3-i mdazol -1-yl -phenyl)-7-nmet hoxy-1, 3-di hyd
ro- benzo [%?ﬂ["p‘&—é, ] diazepin-2-one Prepared from

{4' -fluoro- 5-& 3-(3-imdazol - 1-yl - phenyl ) - 3- oxo- propi onyl am no] -2- 5

met hoxy- 2" - ietéfluoti-phemy)-4-£3-ithidacalr balvphergt)-2l ok, 3-dilyidyd- 1855t er  (Exanpl e

046) by tre@éngg \ A ?Clz according to the general procedure P.
ot ai ned as a l;tf]bfé‘ﬁ]td%ggé:@%ﬁ%\%]‘n%f&ci%&(a) 440 (M+); np 225 C.  Exanple
61 10 8- (4-Fl uoro-phenyl)-7-hydroxy-4-(3-imdazol -

| -yl - pheny| §repargd diony (-tect. hutmpédsbofyldmitio-4fi threpi :+{ R(DheiRedpayiephdoyns -

2-tert y4b X¥rdbio Bk 3- (3 1z00,d |- -yl - ph | ) - 3= -

E)r 0 pie{) ny1 P atﬁ%? Oé’f%%ﬂnﬁﬁghﬁ?ﬁn}g gzr gé%*}é&gegf aqﬁé?ff&‘gf%#ef z’é’?a)é?ﬂ? BANBY e
047) by t rizeatment with IFATF AH L@@ ingroche gineeal poodedargl. @htainedsockelye e P.
Oot ai ned assgid}syd MY,

MS (ISP) 471 [((M+H)™]; mp 209 °C (dec.).

Example 55

15 2-[8-(4—?luoro-phenyl)~4-(3-imidazol-1-yl-pheny1)42-oxo—2,3-dihydro-IH-
benzo[b][1,4] diazepin-7-yloxy]-N-hydroxy-acetamide

Prepared from [8-(4-fluoro-phenyl)-4-(3-imidazol-1-yl-phenyl)-2-ox0-2,3-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 :methyh:norpholine (66 pL, 0.6 mmol) and EDC (77 mg, 0.4 mmol) in DMF (2 mL) from 0
10 23 °C for 18 h. After extraction and chromatography the resulting orange solid was

stirred with TFA in CH,Cl; 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



15 solid (109 ng). MS (EI) 412 (M+); np 250 C. Exanple 6215 aApril 2004

8- (2- Fl uor o- phenyl ) - 7- hydr oxy-4- (3-im dazol -1-yl -phenyl) -1, 3-di hydro-
benzo [ b] wap#isodi azepi n- 2-one 20 Prepared from <27 .
{2-tert.-but oxy-2' -fluoro-5-[3-(3-imidazol - 1-yl - phenyl ) - 3- Gxa T 0/09333

propi onyl am no] -bi phenyl-4-yl}-carbamc_-agyd tert.-butyl ester (Exanple
048) by treatnent with TFA in CH2CL$ according to the general procedure P.
Obt ai ned astreatyrsnit prith TioA idCHIGR acgding/to {Hel gendkdPproMedure BPORGhed 25 24Bht
Exanpl e 63 yellow solid (35

8- (4-Fl uoro-pl)[heny - (Y(%S hydr oxy-pyrrolidin-1-yl)-4-(3-imdazol -1-yl-ph
enyl)-1, 3- di hydro-benzo [b] [ 1,4] diazepin-2-one 15 April 2004 WO

01/ 29011 Pdrflsﬁﬁémm@\ﬁ; mplZ%-RiéGar ed from
(RS)-{4'-fluoro-5-[3-(3-imdazol -1-yl - phenyl ) - 3- oxo- propi onyl am no] - 2-

[ (R -3-(tetmggg7pyr an- 2-yl oxy) - pyrrolidin-1-yl]-biphenyl-4-yl}-carbamc
acid tert.-"bu ester (Exanple 049) by treatnment with TPA in CH2d 2

according to the general g)ro_ce_dure P. Cbtained as a yellow solid (74 ng).
5 M5 (EI 4%'14'@ Mqr,o-nhfn}rla '(L358nl@a201ﬁx1dfpﬂeay5¢-(2~methoxy-ethoxy%-1,3-dihydro-

8- (2- Fl uor os4ph8 =i.m dazol - 1-yl - phenyl ) - 7- met hoxy- 1 di hydr o-
benzo[b] [ 1, 4] %!ggg{%P%%gggPrepar ed from{2' -fluoro-5- [3-(3-imdazol -
| -yl - phenyl ) - 3- oxa- propi onyl ami no] -2 10 met hoxy- bi phenyl - 4-yl}-carbam c
acid tert. -%fﬁPwéésqr@r[E ¢Hsoans - G5imyidinel 11 Bephrapi) - 3ab1ds propiényldnicd2. G- £

VE (1) a26 s ey SRR bt nee Y Calbar iU LAUIBE Eib et il by By ° ™
[ 7- (4- FI uor@%ﬂ&ﬂ&%@@m@ ©-tlie gyrdral pabbadare® [ Bftained as a yellow
1, 4] di azepisalid (96 Ing)15 benzonitrile Prepared from{2-tert.-butoxy-5-

[ 3- (3- cyano- phenyl )- 3- oxo- propi onyl am no] -4' -fl uoro-

bi phenyl - 4- - carbam acid tert.-butyl ester (Exanple 051) by treatnent
b pheny? - Mk eRAUAIES; a5 196157 b 1Y (Exanp ) by

T

Example 58

8-(4-Fluoro-pheny1)-7-(2—hydroxy-ethoxy)—4-(3-imidazol-l-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

15 Prepare'd 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-pheny1)-4-(3—irnidazol-1-y]-phenyl)-7-(2-oxo-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 O45) 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,



CH2C 2 according to the general procedure P. Ootained as a 1geddrppospl id (66
nmg). M5 (El) 371 (M#); np >250 C. 20 Exanple 66

3-[7- ( 2- Flworoasepdigny! ) - 8- hydr oxy- 4- oxo- 4, 5- di hydr o- 3H benz _
di azepin-2-yl]- benzonitrile Prepared from{2-tert.-but oxyE}l;5¢)l]l1::i;00’309:"%L

[ 3- (3-cyano- phenyl ) - 3- oxo- pr opi onyl am nq]153'.- f | uor o-

bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple 052) by treatnent
with TFA i nEgimpleBC 2 according to the general procedure P. Obtained as a
yellow solid (80 ng). M5 (ElI') 371 (M¥); np >250 C. 15 April 2004 WO

01/ 29011 PCJ/,ERQ4/ 09553 - 12 e 6 ,
3-[7-(2-Fl uqiir(gin‘h%rﬂ' 'ﬁ%hyirﬁ’?’ﬁ@ﬁgﬁgﬁ%ga&?‘siﬂ’ﬂ“ﬁ’%ﬁ@?ﬂl‘@rﬂls@ﬁ’%‘[]{aﬁ'd{h}@m-
1, 4] di azepi berzo{b]] 1,4 aiéaxzpini-2-oht € Prepared from

{5-[3-(3-cyano- phenyl) - 3- oxo- pr opi onyl am no] - 2' - f | uor o- 2- net hoxy- 5

bi phenyl - 4- - carbam cid_ tert.-hyt ester anpl e 05%3) by, treatnent
with TFA | n#‘l(‘fhi%?zﬁ%‘&é%?®°ﬁ&‘5f§'¢5ﬁ18“a”e%ie’#é}a'@fa duP%e-proriphdaRinel s a

i ght _yeb| ometuby@'-ficthylstgphenyBe GHl dartubiic GMa)tert FuHEst @4 ExGmplR OB by 68

8- (2-Fl uor o, Qﬂ&@é{% e t.h% di . .

[3- (2- met hyTsi da? oq:'-%) : Areqrdinggodhe gefiegal Precedure P. Obtained as a beige
benzo[ b] [ 1, stfidi(3Gemigh- 2- one Prepared from

(2" -fluoro-2-methoxy-5-{3-[3-(2-nmethyl-imdazol -1-yl)-phenyl]-3-o0xo-

propi onyl am i |-4-ylk)~carbam c acid tert.-butyl ester (Exanple
054) by t%ﬁ#&%ﬁ\?\nﬁ?ﬁ’?ﬁ&%%ncmZG z according to the general procedure P.
ot ai ned as_a yellow solid (207 nmg). 15 MS (ElI) 440 (Mt); np 220-222 C.
Exanpl e 69 Examplé 61 F| uor o- phenyl ) - 8- met hoxy- 4- oxo- 4, 5- di hydr o- 3Hbenzo[ b] [
1,4] diazepin-2-yl]- thiophene-2-carbonitrile Prepared from

{5-[3-(3pcCVs j o =,0X @z | LanylLam nol.-2'.-f.] uoro-2 20

nmet hoxy- %i pﬁgﬁﬁ@ie I gﬂgggﬁiﬁi‘l}%ﬁ%%%@%&%kﬁrﬁ‘eﬂé@féﬁ’c{'%ﬁﬁl e 055) by
t r eat ment virergo b B idinzepip @-oneaccor di ng to the.general procedure P.
Obt ai ned as a yellow solid (103 ny).

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-(Z-Fluoro-phenyl)-7-hydroxy-4-(3-imidazol-1-y1-pheny1)-1,3~dihydr0-
benzo[b]}[1,4]diazepin-2-one

20 Prepared from {2—tert.~butoxy—2'—ﬂuoro-5-[3-(3-hni<iazol-1-yl-phenyl)—3-oxo-
propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 048) 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



M5 (EI') 391 (M+); np >250 C. Exa 8-(2-Fl uoro-phenyl)-7- rretﬂscﬁwﬂ 4ads3- [
1,2,4] triazol-4-yl-phenyl)-1, 3-di hydro- 25 benzo[b][ 1, 4] di azepi n-2-one
Prepared fw@i/29011 55

{2' -fluoro-2-nmet hoxy-5-[3-0x0-3-(3-[1,2,4]triazol -4-yl- phenfﬂ’f‘:"““’””s

propi onyl am no] - bi phenyl -4-yl }-carbam c acj4, tert.-butyl ester (Exanple
056) by 15 April 2004 WO 01/29011 PCTI EPO07/09553 -126 treatment with TFA
in CH2Cl 2 acpRbahcadrdrR (ROR{AINBLEs- B AC P,ﬁgﬁ s sglid
(22 ). WS &gﬁﬁ A (SRS s BLECRMEAL Ty A B0 R p bptihlaRitnof S
4-[ 7- ( 2- FI uoK &) gniédeiyabydeopatanodayloxydprraliding -yl driphepil-B ez ofrbdmic acid tert.-

[ 1, 4] di azepi butgtastek (ERMAPIEIOND) By ¢ Lidh! e

{5-13-(2- cyan-t[?)l;/ri di(n- 4-%}I )-3-0 o&%%%yrlly i;lf@ﬁ%@ﬁ?@ﬁflf{oao%_t%hegenemq

met hoxy- bi phgigyedure P} Obtaneskasiayelewgoi®t’ mput yl ester (Exanpl e 057) by
treatment with TFA in CH2Clz according to the general procedure P.

bt ai ned &s HS)(EEMBW(W)J' lgpqgg‘lrgg)oc_ 10 M5 (EI) 386 (Mt); np 240-242 C
Exanpl e 72 8-(4-Fl uoro- phenyl ) - 7- hydr oxy- 4-

[ 3-(2-nmethyl-irdazol -1-yl)-phenyl]-1, 3-di hydro- benzo] b]
[1, 4] di azepi%"—%@%&a Prepared from
(2-tert_-butoxy-4'-fluoro-5-13-[3-(2-nethyl-imdazol -1-yl)-phenyl] -3-o0xo0-
15 propi onyl &(@d-Fhjordi 4= G- hi ' i - ster (Exanpl e
058? bs trg tmﬁm@% i(n %ﬁlﬁ?ﬁgﬁgﬂ?{gg{% 13%&249‘3 pr oc(edur remP.

" Obt ai ned as?‘%F"fz JiZgepIg-2-28€ ny) . VB (I SP) 427 [(MeH) *]; np 260 C.
Exanple 73 20 5
4- Fl uor o- 3- [Frepated front (2'{fuenys) [38¢31Rhid06)-14y100Rm ML) - Sk liforitimiBezo [b] [
1,41 di azepi n-%-}éH).-be _gnhtrlll)e Pr epar eg]Pfr m _ .
(5[ 3- ( .8y dReBoXy PiRkeEYhRallyeyRamis a6iasre pb ot} Fisri(prmple QE0) by trestment with
met hoxy- bi pHER/in GHyCl, acariagits tacidheibplocedirelt, OBEiREd £s|%><,%nmv§olﬂg%)s o).

treatment with TFA in CHzClz according to the.general procedure

Cbtai ned as grsYa W RPY Up 78+Ehec,)
Example 65

3-[7-(4-Fluoro-phenyl)-8-hydroxy-4- oxo-4,5-dihydro-3H-benzo[b]{1,4] diazepin-2-y]-
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 052) by treatment with TFA in
25 CHzCl; according to the general procedure P. Obtained as a yellow solid (80 mg).

MS (EI) 371 (M™); mp >250 °C.



25 M5 (1SP) 404 [(MrHt]; np >250 C. 15 April 2004 WO 01/ 2@04gkii 2004
PCT/ EPOO/ 09553 -127 Exanple 74

4-[7- (4- Fl\we9n nyl ) - 8- hydr oxy- 4- oxo- 4, 5- di hydr o- 3H benz

1, 4] di azepi n- 2;‘/\?? - pyridine-2-carbonitrile Prepared fromq’d'{l))jlpou"’e9
{2-tert.-butoxy-5- [3-(2-cyano-pyridin-4:y4q:-3-0x0-propionylanmno] -4'- 5
fl uoro-bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple 060) by

treat nent wgxhmpkfAsa N CH2Cl 2 according to the general procedure P. Obtained
as a yellowsolid (24 rng). M (El) 372 (Me); np 164 -C. Exanple 75

8- (2- Fl uor o-phe - 7- hydr: -4-(3-

1, (2 3] t lrJi az S’P I%H“BF%R F‘)Y?))I(gﬂ-‘ﬁf‘Wd&@m'fé'Q’@Hﬁ’@'?ﬁ]‘bf[m?[lﬁlL%ﬂidé?%mipnz'ﬂ]one
Prepared fr ®&ghzonitrile
{2-tert.-butoxy-2"'-fluoro-5-[3-0x0-3-(3-[1,2,3Jtriazol-1-yl -phenyl) -

ropi onyl am, no] - by phenyl -4-yl }-carbgm c acid terf.-buty] ester anpl e
861')0 byy trgéff??}er?ff h&m@%ﬁ-%%@e&ﬁ%&wwmw r@lﬁef-éeﬂmraﬂ-ﬁg rrEre P.
Obt ai ned @S biphdnghi-yijetdrbmniz atiddedt SButIEster 1BxaMiplé U3B) b idadnkdit BichI TRAT: >250
C. Exanple 7 a %ﬁ%%‘l 4- D, oxa- 8-.aza- apl ro [4.. . .
dec- 8-yl )- 7-‘?%’- 14F6P -%@?}?F gengre psocedured. éﬂ?%?@%abﬁﬁﬁspgw splidy (54mg).

di azepi n-2-yl] -benzonitrile Prepared from .
[ 5- [ 3- ( 3- cyan®{Eihesy (M Bnoxpepe4icany| ami no] - 2- (1, 4- di oxa- 8-aza 20

spiro[4.5] dec-8-yl)-2"-fluoro-biphenyl-4-yl]-carbamic acid tert.-butyl

ester (Exa by treatnment with TFA in CH2Cl2 according to the
gener al prg‘?ég%!%gq% htained as a yellowsolid (132 ng). Ms (I SP) 497

[(MH) 1]; np 253 C.  Exanple 77 25
7- (1, 4- Di ox&-@-Bnarephem ¥7-mafleweaB4 13- 2-tretiRylfilnidazol-nhénphinyll- (,3-dikydtazol - 1-

yl - phenyl) - 1. 3-rdi QY -hen. pdb] [ 1,4] diazepin-2-one Prepared from
{2-(1, 4- (!i‘l) o%épgq[gygig%%%?ﬁi "der - 8- yl)-2'-fluoro-5-[3-(3-imdazol -1-yl -
phenyl ) - 3- oxo- prgi)i onyl am no] - bi phenyl -4-yl }-carbam c acid tert.-butyl
ester (Exanplreparéd frpm (2'-f00m-2-methoxy-5-{3-[3-(2-methyl-imidazol-1-yl)-phenyl]-3-oxo-

propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example O54) by
treatment with TFA in CH,Cl; according to the general procedure P, Obtained as a yellow
solid (207 mg).

353

15 MS (EI) 440 (M*); mp 220-222 °C.

!

Example 69

5-{7-(2-Fluoro-phenyl)-8-methoxy-4-oxo-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'-flucro-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—F1uoro—phenyl)-7-methoxy-4-(3-[1,2,4]triazc_)l-4-y1-pheny1)- 1,3-dihydro-
25 benzo(bl[1,4]diazepin-2-one

Prepared from {2'-fluoro-2-methoxy-5-[3-o0x0-3-(3-{1,2,4] triazol-4-yl-phenyl)-
propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O36) by



WO 01/ 29011 PCT/ EPO0/ 09553 -128 063) by treatnent w th TFASiApriCPESA 2
according to the general procedure P. Obtained as a yellow solid (133 ny).
M5 (ISP) @aSoldvhi) {]; np 225 C.  Exanple 78 S PCT(ER00/09353
8- (2- Fl uor o- phenyl )-4-(3-imdazol -1-yl -phenyl)-7-(4-oxo-piperidin-1-yl)-1,3
-di hydro- benzo[b] [1, 4]di azepirz-2-one Prgpared from
7- (1, 4-di oxa-8-aza-spiro [4.5]
dec- 8-yl ) - 8tréanidntofth- e iyCH:AL Gécordi g%‘ﬁ&' general procedure P, Obtamedasa ellow
1 yI phenylgogiaégdl t}ydro benzo[ b] [ 1, 4] di azepl n-2-one (Exanple 77) g

1 nrnol) ¥irng in IN HC (1 nL) and acetone (1 nlL) at 23 Cfor 44
h ot ained as a yellow 10 solid (39 nag). Ms (EI) 493 (M); np 230 C
Exanpl e 79 BfS((I{HMM*]@h@IMB)"C(&eEI droxy-4- [ 3- '
(2-met hyl -i m dazol - 1-yl)-phenyl] -1, 3-di hydro- benzo[b] [

1, 4] di azep| - 2- QN 15 Prepared from
(2 tert. u@é@@&%ﬁfluoro-5-[3-[3-(2-rrethy|-im'dazol-I-yI)-phenyI]-3-oxo-

pr opi onyI am no} - bi phenyl -4-yl)-carbanm c acid tert-butyl ester (Exanple 064)
by treat rreﬁt{?»(mmud'ﬂéﬁphmywﬁiezh@qcabﬂb%-&i@yﬁﬁ%ﬁ%&?&b] Frqaﬁdéﬁiﬁ-zpyﬂ-

ot ai ned as%.%iglé_ Ld (111 mg). M5 (ISN) 425 [(M

Exanpl e 80 %) - rfélﬂﬂ%?l henyl) 8- hydr oxy- 4- oxo- 4, 5-di hydr o- 3H benzo[ b]
[1,4] diazepin-2-yl]- pyridine-2-carb onitrile Prepared from

] 2-tert. - buPxepyred- frc[rﬂ{ti%dyaumnq&pmdmnﬂ'})ﬂ bx@pﬁosﬁowﬂm&msd mmzbfwia 2" -

fl bi dt 65) b
treat ment v e BeBe R EEL e ek bH Foie et O S o drrdivaens Wich
Obt ai ned asTEA ye{CHh@lsekomdinght the pendv@ prd@NredT DHthiMedhs 4 ycllﬂiﬂ' o8B 068Gng1.5
April 2004 WO 01/29011 PCT/EPOQ 09553 -129 Exanple 81 8-

(2-Fl uorg pp%r@k?gs?gmebt 9?9'2'46 242‘% (2 -met hyl sul fanyl -i m dazol -1-yl)

20

- pheny
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'-ﬂu6ro-5-{3-[3-(2'-methyl-imidazol-l—yl)-phenyl] -3-0x0-

15 propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example 058) 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-
benzolb][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.



di hydro-benzo [b] [1,4) diazepin-2-one Prepared from 15 April 2004
(2-tert.-butoxy-2'-fluoro-5-{3- [3-(2-nethyl sul fanyl -iunidazol-I-yi) 5
phenyl 1- 3-we@ipsnpi onyl am no} - bi phenyl - 4-yl ) -carbam c aci d p-gfpog/hedsy!
ester (Exanple 066) by treatment with TFA in CH2C12 accorgi ng to the
general procedure P. Obtained as- a |ightjosellow solid (148 ng). MS (I SN)
457 [(MH)']; nmp >250 C. Exanple 82 10

3-[7- (2, 5- DExdmple@4 phenyl ) - 8- net hoxy- 4- oxo- 4, 5- di hydr o- 3H-benzo[ b] [ 1,

4] di azepin-2- yl]-benzonitrile Prepared from

5-[3-(3- - |) =3- - ' | am -2' 8 -difl - 2- met hoxy-

b phenyi - 4 - EEia i) 3 BBt Sdburct BihpreliJehs pepinciaient
with TFA i npyrglE2ademdtrile ng to t he general procedure P. Obtained as a
yellow solid (49 ng). 15 M5 (EI) 403 (M); np 251 C. Exanple 83 8-(2,

5-Di fl uoro- ly)e= 7= -4- (3 , 2,3 .3 ) ] .
tri azo:J- 1- yF&g’%ﬁ)ﬁ‘}m T%&gﬁuﬁffyg"[%'g%*l%T%’[“Ctmf'ﬂf'sd?%f@fﬂﬂﬁ@@lmobﬁépar ed
f2 B om {2' 55' ﬂd¢rpl-hiphmy2~4ﬂ)ﬂk-b?bzmﬁl-a[cﬁ}mngbatyl &te{r_(Exz?nﬁ]]{eUégﬁf@:tre&mtyémﬁflgxﬂy| ) I

r opi on : | -4 - carbam ¢ acgi ert.-bu est e anpl e
068} by &1 oSr i e BB RS pRErfieRE Ontabned aneton SShEladrmrt b
bt ai ned asMaS ?)|3173V¥M+S)Ol i CZIIGL(L 73 ng). Ms (Ei) 445 (W; np 241 C. Exam |l ke
84 25 ; mp 164 °C, '
2-[7-(2-Fl uor o- phenyl ) - 8- hydr oxy- 4- oxo- 4, 5-di hydr o- | H benzo[ b] [ 1, 4] di azepi n

-2-yl]- thig%ggs_ﬁgg_@-carbonitri le 15 April 2004 WO 01/29011 - 130
PCT/ EPOO/ O repared from{2-tert. -butoxy

5-[3-(3-ryano-t hi ophen-2-yl)-3-o0xo-propi onyl am no] -2' -
f I uor o- bi phé&kgiFluprgipheayhfhideoxyesd -3 b2 3] tribzalyl-ylephenryl )¢ Ex-alilpideo-069) by

treat menp v@,gﬂo[b'[ﬁ@]idﬁz%g_%@ccordi ng to the general procedure P.
bt ai ned as an orange sol | 82 nmg). MS (ISN) 376 [(MH)-]; np 242 C. 5

Exanpl e 85
Prepared from {2-tert.-butoxy-2'-fluoro-5-[3-ox0-3-(3-[ 1,2,3]triazol-1-yl-phenyl)-

propionylamino]-biphenyl-4-yl}-carbamic acid tert.-buty! ester (Example 061) by
treatment with TFA in CH,Cl; according to the general procedure P. Obtained as a light
yellow solid (61 mg).

15 MS (ISP) 414 [(M+H)"]; mp >250 °C.

L

Example 76

3-[8-(1,4-Dioxa-8-aza-spiro[4.5] dec-8-yl)-7-(2-fluoro-phenyl)-4-oxo0-4,5-dihydro-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-yl)-2‘-ﬂuoro-biphenyl-é—yl]-wbamiic acid tert.-butyl ester (Example 062)
by treatment with TFA in CH,Cl, according to the general procedure P. Obtained as a
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-y1)-2'-fluoro-5-[3-(3-imidazol-1-yl-
phenyl)-3-oxo-propionylamino}-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example



5-[7-(2- Fl uor o- phenyl ) - 8- hydr oxy- 4- oxo- 4, 5- di hydr o- 3H benzo{spdrit p4b4li azepi n
-2-yl]- . thi ophene 2-carbonitrile Prepared from

{2-tert. bﬁ,td) gzl 3- (5-ryano-t hi ophen- 2-yl) - 3-oxo-prop ion am%- -
f 1 uor o- bi phe 4 yI} carbarnic acid tert.-butyl ester (Exaﬁﬁ ?°3by
t r eat ment W|th 10 TFA in CH2Cl12 accordi ngElP t he general procedure P.
bt ai ned as a yel | ow sol i d (126 np). § 377 (M+); np. Exanple 86

8- (4- Fl uor o-@ I by ) '
triazol-1-yl - JSBt?en ti)e?t}n -dlg%( dj4 Eléir%lfocf%%]![g tf,%fge&’ieﬁaigﬁ?%g'i{egngbﬁned as
Pr epar ed fr@rﬂeﬂws‘)hd(l

{2-tert.-butoxy-4' -quoro 5 [3-0x0-3-(3-[1,2,3]triazol-1-yl-phenyl)

pr opi onyl aminyekiseh m{(ﬂﬂ‘h")ﬂ&p% Bam c acid tert.-butyl ester (Exanple
071) by treatnent w TFA'I n" CH2CT'2 according to the general procedure P.
ot ai ned- as ellow solid (78 ng). M5 (ISP) 414 [ (M+H)+]; nmp >250 C. 20
Exam |~ e SMM

[ 7- (2- Fl uor o- phenyl ) - 8- ( 2-r net hoxy- et hoxy) - 4- oxo- 4, 5- di hydro-3H benzo[b] [

1, 4] di azepi rs~&~yllu]> L4003 iidRb Iy
[5 [ 3-(3- ry T - -oxg pr opi %ﬁ??’pﬂ]hé%’@ (4 Cixoop Beréd']le Fn%t %J?Ydm
et hoxy) - bi p ’f} AZPH R acid tert.-butyl ester (Exanple 072) by

t r eat ment vvlth 25 TFA in CH2Cl12 according to the general procedure P.
bt ai ned as Paeparghfromel- twmmmlﬁ 4rg}dec J%LQZ ﬁg@rg(]gﬁe)nyl)@(g%dgﬁ C.

15 | 20Q4 011 PCT/ EPO 3 - 13
3- [?pzlz Flu Fﬂ%gﬁﬁ% dAaZSREL&- ngmloi'mma[l@mol)

[1, 4] di azepb’f"snﬁﬂbghil 1NOHTE (Nl ahPadiRAN GHLS 40 °C for ﬁzh Obtagxegasayellow

(RS) - [5 %y(fé no )phenyl) 3- oxo- pr opi onyl am no] - uor o-

(tet rahyo?ro % yI oxynet hyl ) - bi phenyl - 4-y1] -car bam c acid tert.-butyl
ester (Exanple 073) by treatnent with TFA in CH2Cl 2 according to the
general prod4&Si(BIp49 (Mt aipEd°as a |ight yellow solid (69 nmg). MS (El) 385
(Me); nmp 90-91 C.

Example 79

8-(2—Fluoro-phenyl)-7-hyd:oxy-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 064) by
treatment with TFA in CHCl, 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]d1azep1n -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.



Exanpl e 89 10 _ 15 Aprit 2004 _
8- (2- Fl uor o- phenyl ) - 7- hydr oxy- 4-[ 3- (3- net hyl -i soxazol -5-yi)-phenyl]-1,3-dih
ydro- ben , 4] di azepi n-2-one Prepared from s
(2'-fluor gwgm}lﬁb(#ét hoxy- benzyl oxy) - 5- { 3- [ 3- ( 3- net hyl - i soxaZ&128.%pgs3

phenyl ] - 3- oxo- pr opi onyl am no} - bi phenyl - 4- iﬁg; carbamc acid tert.-butyl

ester (Exanple 074) by treatnent wwth TFA 1 n CH2C12 according to the
general pro@dhipte$ Obtained as 15 a yellow solid (278 ng). M5 (ISP) 428
(MtH) }; nmp 237 C. EXca nple 90

0 saepi e 2 S ELEREBRLT B xeri oty it dazot Ly phenylila.
{2-tert. - butdiydrb-Hedzd[B}[¢ yadiazephedydne- 3- 0X0- pr opi onyl ani no] -2', 5' -

di fl uoro- bi phenyl -4-yl}-carbamc acid tert.-butyl ester (Exanple 075) by
e general procedure P.

treatment wigh TFA in 2 acgprding_ to t 0cC¢

Obt ai ned as ﬁ?@féf‘f@%@ﬁ‘g{é%g@ i )'ﬂ“ﬂ&?‘%‘ﬁf’s@n%wt’(lmﬂﬁanﬂ-mlda@d-ﬂ)-

Exanpl e- $1 phenyl]-3-oxo-propionylamino}-biphenyl-4-yl)-carbamic acid tert.-

8 (4-Fl uor o pliefl et Yyl ) ;,%%dr} phenyhgylcarbamic ot yTe-“pr?élﬁ’{}FZt?rl(,Eé‘f‘ﬁ‘P?ﬁ/dr 0
- benzo[ b] [df ?X’ e’ # Ttk mﬁ?épq,z acfordipgo the general procedure P. Obtained as
{5-t ert. - bundight fellodsolid ¢148-peny| et hynyl ) - 2-[ 3- (3-i m dazol -1 -yl - phenyl ) -

3- oxo0- propi onyl am no] - phenyl }-carbam c acid tent.-butyl ester (Exanple 076)

by 15 April (29011 PCIL/EPO0/ 09553 -132- treatnent with TFA in
CH2Cl 2 accoﬁﬂéw\é@(ﬁ@@ P’aﬂ%gpogedure P. Cbtained as a yellow solid
(55 ng). Ms (EI) 436 (M);.np 247 C. Exanple 92 5

8- (4- Fl uor oEptmpld 8% hynyl ) - 7- hydr oxy-4- (3- [ 1,2, 3]
triazol -1-yl-phenyl)-1, 3-di hydro- benzo[b][1, 4] di azepi n-2-one Prepared from

{5-tert.gybu ViAe_ Q5.Q- Rher h 1)-2:[2-9x0-3-(3-[1, triazol -1 -
yl - phenyﬁo) - %ﬂ’gp?g%%%%rﬁ %[rhg%ﬂlgﬁ% %@Qﬁ%ﬁﬁﬁr‘@%ﬁﬁ@-&ﬁééﬁﬁgﬁi»gﬂ;ieaéppm—z-

( Exanpl e 0771)]'11?}3201F1F’~@at ment with TFA in CHzCl Z.according to the general
procedure P. Cbtained as a yellow 10 solid (56 ng).

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 mg).

15 MS (EI) 403 (M*); mp 251 °C.

Example 83

8—(2,S-Diﬂuoro-phenyl)-7-methoxy—4-(3-[1,2,3}triazol—1-yl-phenyl)- 1,3-dihydro-
benzo[b}[1,4}diazepin-2-one

~ Prepared from {2‘,5‘-diﬂuoro-2-methoxy~5-[3-0xo-3_-(3-{ 1,2,3]triazol-1-yl-phenyl)-
20  propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester {Example O68) by
treatment with TFA 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]-
thiophene-3-carbonitrile



M5 (El) 437 (W; np 243 T. The follow ng exanpl es exenplifws Adgbothe
4-aryl - 8-iodo- 1,3 -dihydro benzo [b] [ 1,41 diazepin-2-ones could also
serve as svawoingswgr material for the Sonogashira- coupling as, | ated in
synthetic scheme G 15 Exanple 93 Tt

3- (4- Oxo- 7- phenyl et hynyl - 8-t hi onor phol i n= #3¢/4 - 4, 5- di hydr o- 3H-benzo[ b] [1, 4]
di azepin- 2-yl)-benzonitrile Prepared from

3- (7- i odo- 4Pispared fram (erpifhj}tbm}f-é-{)3I-(—34<;y5nd-iﬂii¢ﬂha:-3F}I)-bﬂﬁbq&rbgidnymn‘ﬂho]-2'4

Sheny! acet ;F‘é%‘?b‘gg;ﬁﬁfﬁj‘%ﬁﬂ!f%’?’gﬁﬁ%? sebd e ot Consinl O Thiy eotientaithr o K
Obt ai ned asTBAig

Fr{lgetdrding3ahe ggjeral Phodelide RTbthivel as #PoR3de 23381 €2 mg).
(dec.). B nplle 94 (RS)-3-

[ 4- Ox0-8- (1 4 i Q- lo}~ 7- phenyl et hynyl - 4, 5-di hydr o- 3H 25
benzol[ b] [1%%%&%@%I]]%3%ogtri le A mixture of

3-(4- oxo- 7- phenyl et hynyl - 8-t hi onor phol i n-4-yl -4, 5-di hydr o- 3H benzo[ b]
[1, 4] di aiepéﬁﬂ-‘-‘?i?-g- benzonitrile (Exanple 27) (50 rag, 0.180 mml) and
Davis 15 April 2004 WO 01/29011 PCT/ EPOQ 09553 - 133 reagent (116 ng,

0. 432 1) 57 (DEM - ) i ured Ak £.08 L h. d
filtered oig’;“d e 58, BB o PR R 1 ) BP9 g
M5 (ISP) 4 ﬂﬁﬁﬂﬁ?ﬂ“@iﬂ“ﬁ@l [ (MtNa) +]; np >250 C (dec.).

Pal | adi um cat al yzed carbonyl ati on of the

4- ( 3- i odoplieapirkd Soph ENy-etHYS- Vo fcTeR b 1..4 1. di in-2
-oﬁme :g ? Ee lfl‘er)ee ce ?‘? econ%%ﬂ[?/qgisﬁz%yc{j{e}g%%&& ?'%)?‘{’31‘ ?{?r?%?nhamlu%ﬁ?ﬂ "
cor r espondi Thf* S%IQ@Ygé'Yg}h@ﬁhamW apithieriebhy] exterdFaampldQz0yiyardiment with

3- [ 8- ( 230N €HBON Nbcofditlk o b BN 4 Ohrsth DY & S5l 2808 Ol Bl ng).

[1,4)di azepin- 2-yl]-benzamde 1 repared trom
net hoxy- et hoxy) - 8- phenyl et hynyl - 1, 3- di hydr o-

gegl:z),ol[ gfoi Fli\,qg?%hi)?’zz-é%ﬁf-@?'one (Exanpl e 25) (268 ng, 0.5 nmol) and

hexanet hyl di si |l azane (0.52 inL, 2.5 nmml) according to the general
procedur e @xafgiple8thed as a yellow solid (102 ng).

8-(4-Fluoro-phenyl)-7-hydroxy-4-(3-[1,2,3]triazol- 1-yl-phenyl}-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one :

15 Prepare':d from {2-tert.-butoxy—4'-ﬂuoro-S-[3-0xo—3—(3-[1,2,3]t1iazol-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-(Z-Pluoro-phenyl)—8-(2-methoxy—eﬂ10xy)—4—0xo-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.



M5 (ElI) 453 (Me),; np 227-230 C (dec.). 15 Exanple | Tabl etis Arii bbey

foll ow ng conposition are produced in a conventional manner: m/Tablet e
Active ingwedied00 20Powdered. |actose95 Wiite corn star /09

Pol yvi nyl pyrrol i done8 Na car boxynet hyl starchl10 Magnesi um stear at ef 3ngabI et

wei ght 250 Exanpl e 11 Tablets of the foll ewsng conposition are produced in a
conventional. manner. 15 April 2004 WO 01/29011 PCT/ EPOQO 09553 -134

ng/ Tabl et Eéﬂﬂﬁkﬁ.&ﬁgredi ent 200 Powdered. |actose 100 Wite corn starch
64 5 Pol yvinyl pyrrolidone 12 Na carboxyr net hyl starch 20 I\/agnesi um

Composi {1 on-ar e pr oducbi ol Cagaiy £ aktie FRaruiferte ity b ore:
| act ose 60 2M kbmgﬂéﬁt line cellulose 34 15' Talc 5
Prepared from (RS)-[5-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2'-fluoro-2-
5 (tetrahydro-pyran-2-yloxyrnethyl)—biphenyl-4—y1] -carbamic acid tert.-butyl ester (Example
073) by treatment with TFA in CH,Cl, according to the general procedure P. Obtained as
a light yellow solid (69 mg).

MS (EI) 385 (M™); mp 90-91 °C,
Example 89

10 8-(2-Fluoro-pheny1)-7~hydroxy-4-[3-(3-methyl-isoxazol-5-yl)-phenyl]-1,3—dihydro—
benzo[b][1,4]diazepin-2-one

T

Prepared from (2'-ﬂuoro-2~(4-methoxy—benzyloxy)-s-{3-[3-(3-methy1—isoxazol-5—yl)-

phenyl]-3-oxo-propionylamino}—-biphenyl_-4—y1)—carbamic acid tert.-butyl ester (Example

074} by treatment with TFA in CHzCl, 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-Diﬁuoro-phenyl)-8-hydroxy-4-oxo-4,5—dihydro-3H-benzo [b][1,4]diazepin-2-
yl}-benzonitrile

20 Prepared from {2-tert.-butoxy-5—[3-(3-cyano-phenyi)-3-oxo-propionylamino] -24,5'-
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 (1SP) 390 (M+H)"; mp >250 °C.
Example 91

25 8-(4-F1uoro-pheny1ethynyl)-7~hydroxy-4-(3-imidazol-l-yI-phenyl)-i,3-dihydro-
benzo[b]{1,41diazepin-2-one

Prepared from {5-tert.-butoxy—4-(4—ﬂuoro-phenylethynyl)-2-[3-(3-imidazol-l-yl-phenyl)-
3-oxo-propionylamino}-phenyl}-carbamic acid tert.-butyl ester (Example O76) by



Magnesi um stearate | Capsule fill weight 150 The active i m@r,zqﬁn end4 havi ng
a suitable particle size, the crystalline |actose and the

m crocrystygbloy el | ul ose are honpgeneously m xed with on ..,Si eved
and ther eaftel?%ggl c and magnesi um stearate are adm xed. Tﬁ’éﬁ?&ﬁgﬁgﬁ?xture
is filled into hard gel atine capsul es of.gqi-table size. 15 April 2004 V\D
01/ 29011 PCT/ EPO0O/ 09553 -135- Clains 1. Conpounds of general fornula I
wherein X i eaimenhyith THdrid GiH;Chyaceotdynpeditie ggfe@ﬂrprowmfr@pnob{aqheqalggggubﬁ. a
single bondsoh@'(s ihﬁjal ogen or phenyl which is optionally substitute

hal ogen, | ower hal o- | ower al kyl, |ower al koxy, hal o-Iower al koxy,
or cyano; 10 In case Is an ethynediyl group, R is phenyl, optionally
subst i t ut edVi&i(ER ‘ﬁél(b@éﬂnp%ﬁ\& al kyl, hal o-1ower alkyl, |ower cycloal kyl,
| ower al koxy or hal o-l1 ower al kox} R2 is hal ogen; hydroxy; |ower alkyl;

| ower hal O-Etalﬁ‘,}ldlégi ower al koxy; hydroxymnethyl; hydroxyethoxy; | ower

al koxy- (et hoxy n=1to 4); |lower al koxynethyl; cyanonethoxy; 15

nor phol i ne- 4- onor phol i ne-4-yl ; 1- oxothlonDrphollne 4-yl; 1, 1-

di oxot hi onot I%Bhoa@mcwle thynydk &-hydpswaHéL, R3Ytriazel- Blykpkyny))- D,erdxﬁyd}e |-yl ;

4- hydr oxy- thinpsb Biazepthao- &nehydroxyet hoxy- pi peridine-1 -yl; 4-|ower
al kyl - pi per azi neqﬂﬂ ;a I's'.'?a'ijkoxycar bonyl 2-di al kyl am no- et hyl suI fanyl -

no | ower alk car banoyl net hyl ; al kyl sul fonyl

N, N-bi s | ower aIB% I a
| ower al ko@ ERA B Frpm {%Wé"r &FWI*(%%R%OCB}FM@}IIUWEL [2xmk3ey3-{1,2 3]tna201-1..
car boxy- Iowph@ﬁ)ﬁprrolﬁbKﬁirﬁﬁﬁﬂJib‘BEi{}m‘é &Jiél {Q{Lb 3@“—‘3&#%&%@%&5”“

1, 4- dioxa aza-spirol4 car boxy- omer

al kyl ; 2, 3-FHpeRtIwh TEAWRCHCkassprdingto hrganeesd poodeduss Po@btajned 283 yellow
- di oxoi an- 4olid (3emey. al koxy; (2-hydroxy- lower alkyl)-Iower alkyl am no;
hydr oxycar banoyl - | ower al koxy, 2, 2-di net hyl -t etrahydro-

[ 1, 3] di oxol %6 I ower al koxy- car banoyl - | ower - al koxy,

3R- hydr oxy @é% #]F‘BE% ’ﬁnﬂ"?‘ﬁ/c 3, 4-di hydroxy-pyrrolidin-1-yl;

2- oxo- oxazol i di n-3-yl; |ower alkyl-
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-phenylethyny1-8~thiomorpholin-4-yl-4,5-dihyd:o-3H-benzo [b]{1,4]diazepin-
2-yl)-benzonitrile -

Prepared from 3-(7-iodo-4-0x0-8-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-(1-0xo-thiomorpholin-4-yl)-7-phenylethynyl-4,5- d1hydro 3H-
25 benzo[b][1,4]diazepin-2-yl]-benzonitrile

A mixture of 3-(4-oxo-7—phenylethynyl-8-thiomorpholin—4-y1—4,5~dihydro-SH-
benzo[b]{1,4]diazepin-2-y1)-benzonitrile (Example 27) (50 mg, 0.180 mmel) and Davis-



car banoyl net hox} , or aminocarbamoyl -1 ower al koxy; 15 Apri 1528004 o4
01/ 29011 PCT/ EPO0O/ 09553 - 136 R3 is a 5 or 6 nenbered aryl or heteroaryl

which are @@ b@ail Yy substituted by hal ogen; cyano; nitro;P@;&p@'mgg%droxy;

car boxy; norpholine-4-carbonyl; carbanmoyl; thiocarbanoyl;
N- hydr oxycar banmoyl ; trinmethylsilyl-ethynydi33zor |ower al kyl; |ower alkoxy;
hal o-1 ower al kyl; 4-1ower al kyl - pi perazi ne-1-carbonyl; lower 5

al kyl car banoigrgsmti ¥ mgd. 4332 mored) ilh)D@Wé]cﬂ nrﬂ.ﬂwdsl;hitfeai{]ﬁtaefclfomﬁh.b’ﬂid@t\lcggﬂtﬂo,
acyl am no, GV ol Over a t hjio, ot r baxy iC
i syopt i onal I?%%%ﬁ??éﬁdgr am’ g‘afégy Qhramed ape ﬁéﬁd@?ﬁ‘?@b@ﬁ%ﬁ@ed

five-menmbered aromatic heterocycle, which may be optionally substituted by
ami no, | owerM&I(kSH)7P dGVI+EDY] and 500, [ (Mxdla) Hy chpoxdsp °Cddex).al koxy, | ower 1o

al kyl thi o, or carboxy which is optionally esterified or am dated, or |ower

al kyl whi ch p8ladRRh] bt R Uyl N0 wer, akkyl am no,
acyl am no, h]ia/%lf oxxi Clgﬂg%%dca;?@%/dﬂl %‘%&Ié?%ﬁ%&%@%ﬂ??ﬁ%ﬂf YI“BK/\@% Y‘HJO‘
al kenoyl , 5| deg@eoldl) ki4ldinzepingd-ont ibe prastndesafisécongidry amiyes|lemisidytestyl thithy | |
cycl oal kyl s ol Qiaydndifly ofaex i i@ siAUYELL AR §ar bOXy whi ch is optional Iy
esterified or ami dated, |ower al kenyl, '0x0, cyano, carbanoyl oxy, sulfanoyl
15 which is gpti?nally‘substituted by | ower alkyl, or amdino which is
optionally ed by lower alkyl, -C(NRR )=NR" (where R, Wand R' are
hydrogen or |ower al kyl) and their pharmaceutically acceptable addition

salts. 2. , FoEyPPMEEoRLeBbH)NM ks 7GR EE S 23315 I o
substituted iglSL ta p_o’?ft i oﬁy)by cygé]}%;hwﬁgllyg eﬁ?%ﬁs a?gﬁﬁfﬂ%ﬂ%azlegm
optionally SaBdt eflﬁalré’dleby | ower al ky or 20 rnethylsulfanyl;1,2,3-triazolyl;
1,2,4-triazolyl; or isoxazolyl which is optionally substituted by |ower
al kyl . 310 Carrppated froac£q8 dbd@ phényl 24( Mndath B9)- -8- -1.3-di -
3- (8- Chl or 0-4- o) ﬁz @H?&ﬁ%ﬂ.et hizr)%f%, e %g%?%ﬁx’gegn?}ée%zthﬂ’fl JpP-dibiydro

di azepi n- 2- ﬁef’?o 2! {AZ{Rip- Ot Example 25) (268 mg, 0.5 mmol) and hexamethyldisilazane
3- [ 8- (4- Net HYI52phhex.BiicRol} agto}difl 8@ feRbaT Moty O. ObtnsH ValreRow sblid (102
benzo[b] [1, 4%)d| azepin-2-yl]-benzonitrile;

3-(8-Chl or o-%&%xo0- 7- phenyl - 4, 5- di hydr o- 3H benzo[ b] [1, 4] di azepi n-2-yl) -

- benzonitrile;

[ 4- ( 3- Cyano-MBEERI453 20D xanB2phenyt@{dyny! - 2, 3- di hydr o- | H benzol b]
[ 1, 4] di azepi n- '

15 Examplel

Tablets of the following composition are produced in a conventional manner:

mg/Tablet
Active ingredient 100
20 Powdered. lactose ' 95
White corn starch 35
Polyvinylpyrrolidone 8

Na carboxymethylstarch 10
Magnesium stearate 2
25 Tablet weight 250

Example I

Tablets of the following compesition are produced in a conventional manner:



30 7-ylsulfanyl]-acetic acid nethyl ester; 2- [4-(3-Cyano- piteswl po@s oxo-

8- phenyl et hynyl - 2, 3-di hydro-1 H benzo[b] [ 1,4] diazepin-7-yl] -acetam de;
3- ( 8- Met haxg-of2sptp- 7- phenyl et hynyl - 4, 5- di hydr o- 3H benzo[ b] fkﬁ 00/09553

1, 4] di azepi n-2-yl )- benzonitrile; 15 April 2004 Wo 01/ 2901 F P EEY67 09553
- 137 3-(8-Cyanonet hyl - 4- oxo- 7- phenyl etdngayl - 4, 5- di hydr o- 3H benzo [ b]

[1, 4] di azepi n-2- yl)-benzonitrile;

4- (3-1odo- phenyl ) - 7- (2- net hoxy- et hoxy) - 8- phenyl et hynyl - 1, grfT4niglr o- benzo

[b] [ 1,4] A i p3:2-one; 5

4-(3-1ni dazlg‘f&-%%%r?%ﬁréﬁyl ) - 7- ( 2- met ho) cy- et hoxy) - 8- phenyl et hym3f0- 1, 3- di hydr
o- benzo [ Hovdetedi]acthisazepi n-2- one; [RS]-3- [4- Oxo- 8- (2-oxo- [1gh, 3 ]

di oxol an-4 qu% -- phenyl et hynyl - 4, 5-di hydro- 3Hb enzo [b] [1, 4]

di azepi n- ﬁé%l E engzr(gﬁi trile; 6]4

7- Hydr ox§ ndtdiytingpyrgelidrindazol - 1- yl - phenyl ) - 8- phenyl et hynyl - 1, 3-di hydro- 10

benzo[ b] [ kg4l di [N-12- ORne;
[4-(3-1m d;hzl%%g&- §%Iéﬁﬁg§§/‘{c§|’ 2- 0x0- 8- phenyl et hynyl - 2, 3- di hydr o- 20w
benzo[ b] [ Maghedivazstpamte7- yl oxy] - acetonitrile; 8-(4-Fl uoro-phenyl et hynyl)

- 7- hydroxynet hyl -4-(3-i m dazol .- i -yl-phenyl) -1, 31_ ?i hydr.o- benzo[ b] |
1, 4] di azepi n-2-one; 15 . ablet weight 400
7- (2- Hydroxy- et hoxy) - 4- (3-i m dazol - | - ExappR(1yl ) - 8- phenyl et hynyl - 1, 3-di hydro

- benzo[b] [ 1,4] diazepin-2-one; 8-(4-Fluoro-phenyl)-7-

[ 4- (2- hygr - i jdin-1-vl]-4-(3:im.dazol-I-yl-

phenyl )Yd; 3- isﬁl%% gﬁjz% gtir&??ﬂ%q%’ﬁr&ﬁg?élfﬁf;ne;

8- (4- Fl uor o- phenyl ) - 7- hydr oxy- 4- (3-i m dazol -1 -yl - -phenyl )-1,3-di hydro- 20
benzo[b] [ 1, 4]diazepin-2-o0ne; me/Capsule

8- (2-Fl uor 9&&?@&)@&3 -{ﬁtrret hoxy-4-[ 3-(2-net hyl -i m dazol -1-yl) - pthyI ]-1,3-dih
ydro- benzo[b] [ CH di azepi n- 2-one; 8-(2-Fl uoro-phenyl)-7-hydroxy-4-(3-]
1,2, 3] tri&zostalling|lagspseny| )- |, 3-di hydro- benza [b] [ 1,4] diazepin-2-one;
25 8- (2-Fl Mf&é&ﬁ%ﬂﬁééeﬁﬁi&gr oxy-4- [3- (2-methyl-imdazol-| 'y|32}' phenyl ]

-1, 3-di hg/dr 0-
15° Talc 5

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.



benzo[b] [ 1,4] diazepin-2-one; 8-(2-Fluoro-phenyl)-7-hydropgyaghi 2004

[ 3- (2- net hyl sul fanyl -i m dazol -1 -yl)-phenyl] -1, 3- dihydro-benzo[ b]

[ 1, 4] di aze®igviAeefie; 8- (2, 5-Di fl uoro-phenyl)-7-nmethoxy-4-( 3PC’£‘/E%00%)9§53]
triazol -1-yl-phenyl)-1,3-di hydro- 30 benzo [b] [ 1,4] diazepin-2-one;

8- (2- Fl uoro-phenyl ) - 7- hydroxy-4- [ 3-(3-net3sy -i soxazol -5-yl)-phenyl]

-1, 3-di hydro- benzo [b 111, 4] diazepin-2-o0ne;
3-[7-(2,5-Difluoro-phenyl)-8-hydroxy- 4- 0Qiths5- di hydro- 3H benzo [b] [ 1, 4]
di azepin- 2-yl] -benzonitrile; 35

8- (4- Fl uor o- phenyl et hynyl ) - 7- hydr oxy- 4- (3-i m dazol - 1-yl - phenyl ) -1, 3-di hydro
- benzo [b] } €ompogings efganepal foranuland 15 April 2004 WO 01/29011 - 138

PCT/ EPOQ 095: 53 .
8- (4- Fl uor o- phenyl et hynyl ) - 7- hydroxy-4-(3-[1, 2,3] triazol - 1-yl - phenyl )-1, 3-d

| hydro- benzo [Db] [1,4] diazepin-2-one. 4. Conpounds according to claim1,
wherein R3 is thiophenyl, optionally substituted by cyano or hal ogen;
pyridinyl, optionally substituted iRR-posit i}gn Oy cyano or hal ogen, 5 or
thiazolyl, optionally substituted in 2/posk{} with imdazolyl or 4

met hyl i m dazol yl . 5. Conpounds accordi ng | aijm 4, being 5- [7-
(2- Fl uor o- phenyl ) - 8- met hoxy- 4- oxo- 4, 5-gR“hy 8T qy Qenzo [b] [1,4]
di azepi n-2- yl] -thiophene-2-carbonitrile; 10 R

2-[7-(2-Fl uoro- phenyl) - 8- hydr oxy- 4- oxo- 4, 5-di hydro-1 H benzo[b] [ 1, 4]

di azepin-2- yl] -thiophene-3-carbonitrile; 4-

[ 7- (2- Fl uor o- phenyl ) - 8- met hoxy- 4- oxo- 4, 5- di hydro- 3H benzo [Db] [

1,41.di aéepi&r}%Z-. yl] -pyridine-2-carbonitrile;

4-[ 7- (4- B udr¥TPhenyl ) - 8- hydr oxy- 4- oxo- 4, 5- di hydr o- 3H benzo[ b] [

1, 4] di azepin-2- 15 yl]-pyridine-2-carbonitrile; 4-

[ 7- (2- Fl uor & ishesingl) bdhdyrdiroetiysedof @réuh witeityslr 0- 3H-benzo[ b] [ 1, 4]

di azepin-2- yl]-pyridine-2-carbonitrile; and 8-(2-Fl uoro-phenyl)-4-

[ 2- (4- et hyl - ilﬁggs%%gxosla'skﬁ el (—)I'Ec{]i azol -4-yl] -1, 3-di hydro- :

R is halogen or pheny! which is optionally substituted with halogen, lower alkyl, halo-
lower alkyl, lower alkoxy, halo-lower alkoxy, or cyano;

10 In case X is an ethynediyl 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 atkoxy; hydroxymethyl;
hydroxyethoxy; lower alkoxy-(ethoxy), (n = 1 to 4); lower alkoxymethy; cyanomethoxy;

15 morpholine-4-yl; thiomorpholine-4-yl; 1-oxothiomorpholine-4-yl; 1,1-
dioxothiomorpholine-4-y]; 4-oxo-piperidine-1-y; 4-alkoxy-piperidine-1-y}; 4-hydroxy-
piperidine-1-y]; 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-oxo-[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¢]-pyrrol-5-yi; lower alkoxy-carbamoyl-lower alkoxy; 3R-hydroxy-

25 pyrrolidin-1-yl; 3,4-dihydroxy-pyrrolidin-1-yl; 2-0xo-oxazolidin-3-yl; lower alkyl-
carbamoylmethoxy; or aminocarbamoyl-lower alkoxy;
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or an optionally substituted five-membered aromatic heterocycle, which may be optionally
substituted by amino, lower alkylamino, acylamino, oxo, hydroxy, lower alkoxy, lower

10 alkylthio, or carboxy Which is optionally esterified or amidated, or lower alkyl which is
optionally substituted by halogen, amino, lower alkylamino, acylamino, hydroxy, lower
alkoxy, lower alkylthio, acyloxy, lower alkenoyl, lower alkylsulfinyl, lower alkylsuifonyl,
cycloalkylsulfinyl, cycloalkylsulfonyl, hydroxyimine, alkoxyimino, carboxy which is
optionally esterified or amidated, lower alkenyl, oxo: cyano, carbamoyloxy, sulfainoyl

15 which is 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)

and their pharmaceutically acceptable addition salts.

2. Crompounds 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 isokazolyi 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-ox0-7-phenyl-4,5-dihydro-3H-benzo {b][ 1 ,4]diazepin-2-y1)l-
benzonitrile;

[4-(3~Cyano-pheny1)-2—oxo-8—phenylethyr'1yl-2,3-dihydro-lH-benzo [b][1,4]diazepin-

30 7-ylsulfanyl]-acetic acid methyl ester;
2-[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3- dxhydro 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-y1)-
benzonitrile;



11. The use according to claim10 for the treatment or prevenipinrogf acute
and/or chronic neurol ogi cal disorders including psychosis, schizophrenia,
Al zhei ner' y@¢lhgRgHe, 15cognitive disorders and nmenory defi ChEBmpoon9sss

- 137 -

3-(8-Cyanomethyl-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b] [ 1,4] diazepin-2-
yh)-benzonitrile;
4-(3-lodo-phenyl)-7-(2-methoxy-ethoxy)-8-phenylethynyl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one;

5 4-(3-Imidazol-1-yl-phenyl)-7-(2-methoxy-ethoxy)-8-phenylethynyl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one;
[RS]-3-[4-Oxo-8-(2-oxo-[1,3]d.ioxolan-4-ylmethoxy)-7-phenylethynyl-4,5-dihydro—
3H-benzo[b]{1,4]diazepin-2-yl]-benzonitrile;
7-Hydroxymethy1-4-(3—imidazél-1—yI-phenyI)-8-phenylethyny1-1,3-dihydro—

10 benzo[b}[1,4]diazepin-2-one;
[4-(3-Imidazol-1-yl-phenyl}-2-oxo-8-phenylethynyl-2,3-dihydro-1H-
benzo[b][1,4]diazepin-7-yloxy]-acetonitrile;

-8-(4-Fluoro-phenylethynyl)-7-hydroxymethyl-4-(3-imidazol-1-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-1,3-dihydro-
benzofb}[1,4]diazepin-2-one;
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;
8-(4-Pluoro-pheny1)'-7-hydroxy—4-(3~imidazol-l—yl-phenyl)-l,s-dihydro-

20 benzo[b][l 4]diazepin-2-one;

8-(2- Fluoro-phenyl)-’]-rnethoxy-4 {3-(2-methyl-imidazol- 1-y1)-pheny1] -1,3-dihydro-
benzo[b}[1,4]diazepin-2-one;
8-(2-Fluoro-phenyl)-7-hydroxy-4-(3-[1,2,3]triazol-1-yl-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one;

25 8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(2- methyl imidazol-1-yl)-phenyl]-1,3- dzhyd.ro-

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

30 benzo[b][1,4]diazepin-2-one;
8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(3-methyl-isoxazol-5-yl)-phenyl]-1,3-dihydro-
benzo[bl]1,4]diazepin-2-one;
3-{7-(2,5-Difluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo[b] {1,4] diazepin-
2-yl]-benzonitrile; .

35 8-(4~Fluoro—phenyléthynyl)-7-hydroxy-4-(3-imidazol-—1—y]-phenyl)-1,3-dihydro-
benzo[b][1,4]diazepin-2-one; and
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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.

- 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,
or thiazolyl, optionally substituted in 2-position with imidazolyl or 4-
methylimidazolyl.

- Compounds according to claim 4, being

5-[7-(2-Fluoro-phenyl)-8-methoxy-4-0x0-4,5-dihydro-3H-benzo[b][1 ,4}diazepin-2-
yl]-thiophene-2-carbonitrile; :
2-[7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-1H-benzo[b][ 1,4]diazepin-2-
yl]-thiophene-3-carbonitrile;

* 4-[7-(2-Fluoro-phenyl)-8-methoxy-4-0x0-4,5-dihydro-3H-benzo [bl{1,4]diazepin-2-

yl]-pyridine-2-carbonitrile; "
4-[7-(4-F1uoro-pheny1)-8-hydroxy—4-oxo-4,5—dihydro-3H-benzo[b] [1,4]diazepin-2-
yli-pyridine-2-carbonitrile;
4-[7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-
y1]-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.

- A medicament containing one or more compounds of any one of claims 1 to 5 and

pharmaceutically acceptable excipients.

*

- 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.

- A process for preparing compounds of formula I as defined in claim 1, which process

comprises reacting a compound of formula II

with a compound of formula IV or IVa
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~wherein R is ethyl or buthyl, R!-R? and X are as defined in claim 1, and Y is defined as

‘an amino protecting group to a compound of formula ITI,

o
R NHBoc
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which subsequently undergoes deprotection of the amino group and cyclization, to
obtain a compound of formula I of daim 1.

9. A compound according to any one of daims 1 to 5, whenever prepared by a process as
claimed in claim 8 or by an equivalent method.

10 10. The use of one or more compounds according to claims 1 to 5 and/or one or more of
their pharmaceutically acceptable acid addition salts for the manufacture of
medicaments for the treatment or prevention of diseases.

11. The use according to claim 10 for the treatment or prevention of acute and/or chronic

neurological disorders including psychosis, schxzophrcma, Alzheimer’s disease,
15 cognitive disorders and memory deficits.





