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— =~ (57) Abstract: The present invention relates to compounds of general formula (1) wherein X is a single bond or an ethynediyl group,

wherein, in case X is a single bond, R! is halogen or phenyl which is optionally substitated with halogen, lower atkyl, halo-lower
alkyl, lower alkoxy, halo-lower alkoxy, or cyano; In case X is an ethynediy! group, R! is phenyl, optionally substituted with halogen,
lower alkyl, halo-lower alkyl, lower cycloalkyl, lower alkoxy or hale-lower alkoxy; R*is a 5 or 6 membered aryl or heteroaryl which
are optionally substituted. The compounds according to the present invention can be used for treating or preventing acute andfor
chronic neurological disorders such as psychosis, schizophrenia, Alzheimer's disease, cognitive disorders and memory deficits.




wherein 5 X is a single bond or an ethynediyl group, wherdEipril 20®@ase X is
a single bond, R is halogen or phenyl which is optionally substituted with
hal ogen, Wwaonear29aiikyl, hal o- | ower al kyl, |ower al koxy, hal petmrarosaiskoxy,

or cyan; In case X is an ethynediyl group, 10 R is phenyl, optionally

substituted wth hal ogen, |ower alkyl, halo-lower alkyl, lower cycloalkyl,
| oner al koxy or hal o-l ower al koxy; R2 is hal ogen; hydroxy; |ower alkyl;
| ower hal o-al kyl; |ower al koxy; hydroxynmethyl; hydroxyethoxy; | ower

al koxy-(ethoxy)n (n =1 to 4); |ower al koxynethyl; cyanonethoxy;

mor phol i ne-4-yl; thionorpholine-4-yl; 1-oxot hi onorpholine-4-yl; 1,1 15

di oxot hi onor phol i ne-4-yl ; 4-oxo-piperidine-1-yl; 4-al koxy-piperidine-1-yl;
4- hydr oxy- piperidine-Il-yl; 4-hydroxyethoxy-piperidine-1-yl; 4-|ower

al kyl - pi perazine-1-yl; _al kox carbquL; 2- di al kyl am no- et hyl sul f anyl -;

N, N-bis | ower al kylﬁﬁwgﬂfgxﬁééﬂmmamyl met hyl ; al kyl sul f onyl ;
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2, 3-di hydroxy- | ower al koxy; carbanoyl net hoxy; 2-oxo- [

1, 3] - di oxol an-4-yl -1 ower al koxy; (2-hydroxy 15 April 2004 WO 01/-29011

PCT/ EPOO/ 09553 -2 | ower al kyl)-1ower al kyl am no; hydroxycarbanmoyl -1 ower
al koxy; 2, 2-di met hyl -tetrahydro- [RL3 dioxELo(¥4,5c] -pyrrol -5-yl; | ower

al koxy- car banoyl -1 ower al koxy; 3R-hydkQx® olidin-1-yl;

3, 4-di hydroxy-pyrrolidin-l«yl; 2-oxo- i di p-3-yl; lower alkyl -

car banoyl nmet hoxy; or am nocarbanoyl F a . 5 R3is ab or 6 nenbered
aryl or heteroaryl which are optionally substifited by hal ogen; cyano;
nitro; azido; -hydroxy; carboxy; norpholine-4-carbonyl; carbanoyl;

t hi ocar banoyl ; N hydroxycarbanoyl; trinmethylsilyl-ethynyl; or |ower alkyl;
| ower al koxy; hal o-1ower al kyl; 4-1ower al kyl -pi perazi ne-I|-carbonyl; | ower
alkylcarban?yl_mhich are optionally substituted by am no, |ower alkylan no,
acyl am no, W¥F%®xo, hydroxy, |ower al koxy, |ower alkylthio, or carboxy
which is optionally esterified or am dated; or an optionally substituted
fi ve- menbeXeid a3irpletidnd diahetisdiybgronh) whergimybe optional |y

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-




substituted by am no, |ower alkylam no, acyl am no, oxo, hydiSdpyil 20@her
al koxy, lower alkylthio, or carboxy which is optionally esterified or
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which is optionally substituted by lower alkyl, or amidino which is optionally substituted
20 bylower alkyl, -C(NRR')=NR" (where R, R' and R" are hydrogen or lower alkyl)

poor

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.



I njuries, hypoxia caused by pregnancy, cardiac arrest and hppgil ge@em a.
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[1 44 ]( 3 aq, 2nénc§;mgns)argclypm®n§hem§elmmghzﬂnﬁtoﬁ scthbyeas b dtr Sstiz Redril]sclerosis
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Objects 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;



benzonitrile; io 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] [WQ4)22bitzepi n- 2- one; 4-(3-1m dazol - 1-yl - phenyl) - ®cr/EPos/09353 -

(2- met hoxy- et hoxy) - 8- phenyl et hynyl - 1, 3-di hydro- benzo [b ] [ 1, 4]

di azepi n-2-one; [RS] -3-[4-0Oxo-8-(2-0xo0-[-4l, 3]

di oxol an- 4-yl nmet ho) cy) - 7- phenyl et hynyl -4, 5-di hydro-3H 15 benzo [b] [ 1, 4]
di azepi n- 2- 51 (3- Cfﬁ@wz‘bpm-ﬂrpfenylﬂ Elsdih)cdmm{-lbyﬂlzoc}b] [G&]diﬂz@fﬁﬁ%-y}) -benzonitrile;
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- 8- phenyl et?iwliahyl? asetchzkc}dmﬁszlmerbenzo[b] [ 1,4] diazepin-7-yloxy]
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S g b et i e R L e B
[4-(2-hydrob(e;nzemlmﬂ)ey) pi peri di n- | -yl'] -4-(3-imdazol -1-yl- 25
phenyl ) -1, 35 dj | di;aze 0
(4- Fl uor o- g'?]g%?/?" % %ﬁ {?iil’ ZLI%]%ﬂJY gfig CF'WA}BH%I%SJ?E)“ZQEL" 1814 igrgRinc-y1)-
benzo[ b] [ lbetizdnizkdlepi n- 2- one; 8- (2- Fl uoro phenyl ) - 7- met hoxy- 4-
2- hy - b 1,4
(i abept 1o T AR b L R S Aol +
1,2,3]tri azlnﬂmzaﬁb}[l ﬁﬁmwmQLo&: di hydro- benzo[b] [1, 4] di azepi n-2-o0ne; 8-
(2- Flu oro 2- et hy| azol | ). -phenyl
-1, 3-di hyd?g? ?%‘ear‘?%%l[ ]DF,}' Zﬁsd7 é%‘[‘é‘ﬁ%h ’5! %}HE 8. phenyle Sy d)xhydro-
83( 22FI uoLoqulze[rwll)Ar]axahgpélnmmeél- 4 hvd o
- (2- met
1a] di azor - BRgo N SOEo SRR eb et B4 5 Ao SH-
1,2,3]tnb azhﬂnzb[bﬂl-ﬁdmngp¢-21lebdmﬂmﬁ€thib- benzo[b] [1, 4] di azepi n-2-one; 15
Aprl | 2004 9 1 E
8- (2- Fl uor o “pHe gL{) e &‘Jy%fdgr]ﬂ} %‘%ﬁ?ﬁ%ﬂﬁ&w}}eg&@&wﬂé Sriihvdrsny| )
-1, 3-di hydrlmnzo[b][l 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;

20 8-(4-Piporo-9henyleﬂ1ynyl)-7-hydroxymethyl-4-(3-imidazol-l-yl-phenyl)-I,S-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-yi-

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-l-yl-phenyl)-l,S-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;




benzo[b] [ 1, 4] diazepin-2-one; 3- 15 April 2004

[ 7-(2,5-Difluoro-phenyl)-8-hydroxy- 4-oxo-4, 5-di hydro-3H benzo [b] [1, 4]

di azepi n- &0 gi/dserbenzonitrile; 5 PCT/EP00/09553 -
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-1 -yl -phenyl ) -1, 3-di hydro- benzo[b] [1, 4] disazepi n-2-one; and

8- (4- Fl uor o- phenyl et hynyl ) - 7- hydroxy-4-(3- [ 1, 2, 3] .
triazol - 1-\y3-(3Feoyd-phin@)di-hydtony-448+{2-ehdthyl-isdxaddl- Sybatenyl] 2; B dkydGenpounds

of fornula,l ej . 4 S thiophenyl, preferably thiophen-2-yl, which is
10 optionalqe?z%{g’ﬁglf'%]pﬁgge%m%°B§f‘ano or halogen; or R3 is pyridinyl,

pr ef er abl y 3p{#-{1$-Difluyio-pheryil 5 B-hydroapid-eralt|sydikpdrst SH-beetb b1 12]di@spld-on by
cyano or halqgﬁeenb gé wherein R3 is thiazolyl which is optionally
substitute RZOBEEHS i on with imidazolyl or 4-methylim dazolyl, are also
preferres. SI(uaFfmkb{pMengeﬂmﬂ(Nnhb&lrafy%-ma-liinii&adblaﬂyygﬁér@t)el,Baﬂhydlc@

5-[7-(2-Fl yaro- nyl,) - 8-, hoxy- 4- oxo- 4, 5- di hydr o- 3H benzo[ b
[ 1F 4] fji aze |eﬁ?‘?@$ﬁ]"¥]d%%e%lg?§ﬁ8-e‘%p§ar bonitrile; Y o]
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4 (7o (o i BoPEo B EIRRZER R RBSy - 4. ox0- 4. 5- di hydr o- 3H benzo[ b] |
1, 4] di azepin-2-yl]- 20 pyridine-2-carbonitrile; 25
?-1 [ Z] <(:| 4-Fl l@mgmrhwﬂfemuydmggtem-kimpﬂ;egymmfm&mmm~w, which is
: i azepin- 2- riei ne-2-carb onitrike; ... .
it 70 (R iRt bR dth 2o SR bR of RS fayridipyb arefersbbyppidin-4-vL
j % 4) di aZﬁpThicmszjdﬁtiﬂnpuy kt}h’stiaxtﬁd MF@&%&:{. by eyangbghﬁlogar, bt We&ixph%@ﬂﬁ)!zoiﬂ-
- (4- et -1 4T} 0ol -4- .=thia -4- .z 1, 3 di ro- henza 1,4
i asept e o e s A Rmaly ket P Ratidn i e R et O bk ar e
al so enbr acds prefeenaidt h. The term "l ower al kyl" used in the present
description denotes straight-chain or branched.. saturated hydrocarbon

resi dues V\nrﬁp referably-w tth 1-4 carbon atons, 30 such
as nethyl, ‘e %Fg n-%@%&yq%%%f%ﬁ%pyﬁf%ﬁcprgﬁge ike. The term "I ower -
cycl oal Ky "5-[iBEdFluvrofphepyldfemethcap-drixot-4,5rdibiehoB3EEbeyo[b i 1 4 idiarepiheziyl] -

hydr ocar bor{b{o‘?ﬁhx‘i’é’-%ca%&ﬁuﬁé;‘r’ carbon atons, preferably with 3 carbon atons,
such as cyc r I

2~ [7—?2-%Puyor6-phenyl)~8-hyd.roxy-4-oxo-4,5—dihydro— 1H-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-oxo-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.




15 April 2004 WO 01/29011 PCTI EP00109553 -6 The term "I oweld Adrik aagy
denotes a lower alkyl residue in the sense of the foregoing definition
bonded vi &@nl/zaygen atom The term "hal ogen" enbraces fl uaigmepoombizaari ne,
brom ne and iodine. The term"5 or 6 nenbered aryl or heteroaryl™ enbraces
phenyl, thiophenyl, pyridine, 5 partialtlg-hydrated pyridine. The
expression "five-nenbered aromati c heterocycl e" enbraces, furan, thiazol,

i m dazol, Thertermllower dkoxy" dzodtes 4 javeoatkybiesidie 2n theaznte of the faregaing|

1,2, 3-tri aﬁﬂhni' n%lo%ltegg’ﬁzagldﬁ nze}tgfghoxadi azol, 1,2, 3-oxadi azol,

1,2, 4-thiadliazo thradrazo d tetrazol. The. conpounds of general
formula | and their pharmaceutically acceptable salts can be 10

manuf act ur ddedermw ritilogent embtases fikdring chjoree, kodsrinSaohkivdink. [1 |V 1 0O RL O -
R3 CO2R toluene reflux IVa general R° I -NHBoc R = Et. Su' procedure o |11

0 0 R3 TFATReerm “3 of g)melﬂlﬂgkﬁpfryf a4 heke?‘giﬁp’l e%braggsqﬁ{e% 1, B{igﬁﬁgn%,epyridine,
5 partially hydrated pyridine.

The expression “five-membered aromatic heterocycle” embraces, furan, thiazol, imidazol,
pyrazol, 1,3-thiazol, 1,3-oxazol, 1,2-oxazol, 1,2-thiazol, 1,2,3-triazol, 1,2,4-triazol, 1,2,4-
oxadiazol, 1,2,3-oxadiazol, 1,2,4-thiadiazol, 1,2,3-thiadiazol and tetrazol.

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

10 manufactured according to the following methods:

Scheme A ..

X NH, Oy e toluene !
Z:C[ + Rs/g/io or Ra,u\,cozn T R\X NJ\/lLFis
refiux

R NHBoc ﬁ”
I v IVa general R NHBoc
A=gt, B procedure
0 I
! QO O

.
R\x NMRS TFA

! H O
H — Rx N
» [anisole] :@{ )
R NHBoc R® N,
R
1

general
procedure

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.



P | According to schene A, conpounds of general fornula |, Tofpth2eM X, RI1,
R2 and R3 areas described above, can be prepared from conpounds of general
formul a | Iwaisa2gpizacyl ati on- 15 deprotection-cyclization s

exanpl e reacting conpounds of general fornmula Il with a di oxi none ?\7,
which R3 is as described above, in an inert solvent such as tol uene or

xyl ene at el evated tenperatures, preferably between 80 C and 160 C gives
rise t?) ]E:ormﬁfmvmd&)tleg'éngﬂad BO®Grproteatihg gtollolﬁhlh esmpbundd of gefi erabfotindk IiDIfafnd
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conpounds of general formula I'll and concomtant cyclization of the
depr ot ec6edT. h@d@uredthh-eyd'samdnestdp S belcamedaowmstrea‘tmgghél esmapoimdsoflgénekal
Any ot her s rot
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conpounds e I w.th for e nste aC|d such as

trifluor oace%tlgrg&agla%afl%ggge Iﬁg}atybse&d\ymgeogﬁﬁnnﬁ%gfs&aeﬁp met’hane (DCM) .

The react i odimethgybérmeabhya cﬁbmamnbncmiveagerm&nﬁrea&titrmmb&t ween 0 C and 50

C. It may be advantageous to use al so anisole or 1, 3- dinethoxybenzene as a

carbocatjon scavenger in the reaction mdxturg. 10 V B-B dioxane, 100 C
1 1
t hen R’*-P, Na2CO3 PdCl 6( PPh,), gener§-—C§eme§

lﬁNoz
R NHEoc

v
SOE e
B—B
¢ ©
KOAs, PACL(PPh,), R'B{OH),
diaxane, 100 °C CO, PdCL{PPh,}),
then R'B(OH), {Bu,Snj, K.CO,
ALY, Na,COo, Pd(ll)-salt, PPh, Pd{PFh,}, anisole
PACL(PPh,), base toluene, 60 °C
general general
general
! procéql.tre proc;dure Y o tare

Bu,Sn NO,
PdF:;i;x ﬁ I
(PPhy), R NHBoc LAPPhy),
; . general Vi o
procedure -
R NO, ¢ X" k‘l A NO,
general :.\ _,]\
R NHBoc procedure —oon R* NHBoc

J Pd(PPh,),, LiCl
VI DME v

reduction by (GP L):

a.) catalytic hydregenation
with Pd/C or Raney-Ni

b.) SnCL"2H.0

RI):NHZ ) Zn, NH,C1
R NHBoc




procedure G KOAc, PdC 2(PPh)2 0 0 VI RIS(OH)2 Pd(II)-salt,15PRnB20bhse
general procedure F (Su3Sn)2 Pd(PPh3)4 toluene, 60 C Y reduction by (GP
L): a.) caweloybded1 hydrogenation wth Pd/C or Raney-N  b. p-$aeR0R689 C.)
Zn, NHICL Il 15 April 2004 WO 01/29011 PCTI EPOO/ 09553 -8 According to
schene B, conpounds of general fornula Il.gnh which R is as described above
for conpounds where X is a single bond and R2 is as descri bed above, can be

pr Spar ed byAéddatdffhg e @&heﬁﬁlﬂ es@eﬁﬁ@ﬁ:bﬂgn&al fohaunRal W whikh Cliﬂls afsrdgﬁ%r‘itk% above As

| odo- conpoupds_o .ornu s .a escrj bed above.
shown in s cﬁ’é ﬁ%ch‘ Eeé? }é‘f %5‘95%}?-9@ E%Pﬁ %6&?%3’@@ 339 » 60 ke preparedhyy

Sti fl e-typedifferept emac@ep@ﬁdlﬁg@ﬁ mn@nsﬁuém@m E@ﬁbﬂ@*comy&%nﬁﬁ(é Ogen@fmdl tions.
f.or the res ect*at‘g %uﬁ E%‘i%l formula Il can oun

experi nment al°"B4 @d‘r(}% a&ﬂesg’é OVE. ISP YT A Sql?ﬁnwﬁ dhe ke stepsage

_dez cri 3ed| a&m\pﬁgg e@uetibes PrSRRaiCan d Rtill iyt &1 PRkercO Wt 85seHEPGNAINhrIbndAige.

! naivi-dua Ji‘l? Séxagteco itions for the respective compounds of general formula II can be found in

* the experimental part.

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

i1

10 Scheme C
/©:NOZ I NO, | NO,
2 2I>: > ;'@:
R NH NaOaAe/ R NH -, general B
2 HOA: 2 procedure R NHBoc
X1 general X1 B Ya
procedure
A

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.



10 Schenme C. NO2 Icl NH2 NaDAcl HOAc Xl general procedur d5MApml RIRE  NH2
-'.,general procedure 8 Va NO2 NHBoc GP B, nethod a: diphosgene, EtOAc, 77
C, then t+Bo@hodd® B, nethod h: Boc20O, Cs; CO3, 2-butanone, PASpoboss
method c: i) Boc20, DVAP, THF; ii) TFA, DOM 0 C As shown in 'schene C,
conpounds of general fornula Va, in which.é2 is |ower alkyl, halogen or

al koxycarbonyl, can be prepared fromthe known conpounds of general

formula Xl by iodination and subsequentScRé@k®cti on of the synthetic
intermediates with 15 general fornmula XII. The iodination step can be
carried out by fory i i odi ne nonochloride in acetic acid in the
presence of sodi u#'%@%bggfé@h@%r eaction can be for exanple carried out at
tenperatures between 20 C and 80 C The protggyjon of the ami no function can -

be achi eved by for exanpl elﬁﬂﬁg conpoungaor 20 of gern NOymul a Xl |
t
b

with di-tert.-butyl-carbona n the prewﬁ*a base s as cesium
carbonate. The reaction cé&d cHHBped ouf | hpgl ar sBRMENTS dlBhc as

acetone or butanone and the Kilke at tenpelggityes between 28 C and 60 C. As
shown in schene D, conpounds of general fareedue Vb and Vc, in which R2 is
attached via a sulfur- or nitrogen-atom (R2%represents for exanpl.e

nmor phol i n-4-yl; 25 thi onor phol i no-4-yl; dial kyl am no; carboxynet hyl sul fanyl
etc), respectivel yoUligpuggophiles

RSH
i NO, NaOMe i NO,
CI” 7 ~NHBoo RS NHBoc
: !
XTIt p?fé'gdrf'ne Ve

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:



prepared fromthe intermediate X1l by a nucl eophilic substiiStAmril 8804 eacti on
with the respective am nes or nercaptanes in the presence of a suitabl e
base. 15 Apoii29@D04 WO 01/29011 -9 Schenme D Nitrogen nucl egphidiasod?

PCT/ EPOO/ 09553 NO2 neat or I~,-,,,~NO2 C NHBoc n e RRN' I--- -NHBo c X111
general procedure C Sul fur nucleophiles-RSH L NO2 NaOve DV N2 O
"NHBoc RS~~NHBoc XI |11 general procedure D Vb VC The reaction is preferably
carried out in a polar, aprotic sol venSdewediEas di met hyl formam de,

N-net hyl - pyrrol i done or dinethyl sulfoxide and the |like. The base can be 5
sel ected fro %‘&%@ﬁ dﬁ IIy hi ndered am nes such as Hung's base, al koxi des
such as sodiu FoPdE®and tert. - but oxi de, or hydrides such as sodi um
hydride. The rg acthq%can h@HIOerformad aﬁ%enperatures bet ween 20 C and

110 C, dependi ng i ndikgHdyal s to be synthesi? NO,
s by
H, DMSO RO NH,

Cl general RO NHBoc
general procgdure
XIv pracedure XV vd
E
GP B, method a: diphosgene, EtOAs, 77 °C; then t-BuOH
- GP B, method b: Boc,0, Cs,CO,, 2-butanone, 52 °C
GP B, method c: i) Boc,0, DMAP, THF; if) TFA, DCM, 0 °C
Oxygen alkylation
(PPhy),RRCI R-X '
—— ettt . Cout
_ NHBoc EtOH HO NHBoc DMF RO NHBoc
general general
I 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.



Conpounds of general formula Vd in which R2 is attached vi a5axprib29@en at om
(R2 10 represents for exanple | ower al koxy, |ower hal o-al koxy, | ower

cycl o- al kOXY SLVEWAEr al koxy- | ower al koxy, etc.) can be prepargceidsodsor
exanpl e shown in scheme E: 15 April 2004 WO 01/29011 -10 Scheme E Oxygen
nucl eophiles | NO2 KOH 11!~N02 d' v -NHRl DVBO RO('jV~NH2 gg?:(_la_/r E:DOO/ggggrSgl
rocedure $.XIV Oxygen al kyl ation NO2 NHBoc procedure xv [ .
&02 RO V &Q%Bffe’ersé%f&w&l%nﬁrﬁ%@l%s finst ﬁm&ty&qﬁ@bﬂ@tmaucmb@ptmmmhsw
VP, THE: 1) TEA DM b G R o e iR Racn BRI sy @00
DVAP, - THF, 1} dmd E/dan Tsb'be gpﬁiegct)o those compotnds witEﬁ?e general formula Vb and Ve

(synthetic scheme D).

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, '



Et OH DMF general HO | ANHBoc general RO -NHBoc procedur esXRi ogedure Vd
RS by a nucl eophilic aromatic substitution reaction with the respective

al cohol i rwola/2pei@sence of a suitable base and subsequent giEEmBlobeA . Of
the ami no function. The base can be 5 selected fromthe class of Bronsted.
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di chl oronet hane to give the desired conpounds of general formula vd. 15

April 2004 WO B144RQ11 PCTJEPOO/ 09553

e Li8H
NO,  NaoAc ID:NOZ MeOH i NO,
——— —_—
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GPA X
Methyl 3-amine- R=H XXI- X=0H Vh
4-nitrobenzoate R=Boc Vg -: Gra X=0THP Vi
X = Cl Yk
X =NMe, Vl:l

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



- 11 This reversal of steps, i.e. performing first the nucisaphizo0e
aromati c substitution on the key internediate XV and second protection of
the anmi no-wenmtben as shown in synthetic scheme E can al sopbgpgpRlbigd to
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hydri des such as dodigltdaydri de, hydribxi des such as potassi um hydroxi de,

carbonates such ad_pot asium cgr bonate O 'P‘%gen carbonates such as

pot assi um hydr ogen car te. The react= e perforned at tenperatures

bet ween -20 C and 80ﬁaég‘q%§?)endi ng on th% i 'nﬁ%ﬁal conmpounds to be

synt hesi zed. For the synthesis of an Oterft.-butyl conpound with the

general fornula Vd the phenol XX 25 can be treated with

DVF- di - t &r t Ac¢nrdingae schemei Gy conipeamds of gdpera frendd 1186 vihids RUsac désoribed above

Synthesis 188 n'ﬂ;?b%nd;' r . Accor di to . synthetic

schene F. Car g.tgn A egfgﬁiﬁ}ggs %99@%91%%38% b%%)repareé%y%erent r\éuttes%rom
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.



G ---- "NHRR'= HXIV R'=BocXlIlIl Cl-noiety R'= H XVII RS Aoc2004 N2
NHR i G LiBHA NO2 NaOAc | N2 MOH MQ2C v-NH2 HOAc MeQ2C-"NHei 6P A o
Met hyl 3- awiora/29gkini t r obenzoate R=H XXI . GPB R=Boc Vg PCT/ R
NHR é":H Vi R'= Boc Ve GP B THE o C NO2 NHBoc X=OH Vh X :%ng‘%% = d
VK X = NMe2 VI-Z 5 conpounds of general fddrula Ve and Vf in which R2 is
attached via a carbon atom (R2 _
The exact conditions for the respective compounds can be found in the experimental part.

Scheme H
9 MgCl, Et,N
)OL method a) K,O./U\/COZH' CH,CN O
R =Bt But )J\/ ;
R*” R . & CO,R
method b} o .
R = Cl, OH, OMe, OEt )LOBut LDA, LioBu! VHa

R’ =H, Et, But
th ' i '
method ) Me,Si0,C._-CO,SiMe, 1‘)2'-;881.’ ﬁts: o

or 2.} Buli, E,0

genieral
procedure

’ Q method a) isopropenylacetate >< '
, 0 O
5 CO,R O,

conc. H,S
. - S
method b) TFAA, TFA, acetone ]° O
IVa v
R’ =H, But general
procedure
N

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:

Scheme 1
1 H O
1 H O RSRSNH, CO RN
Ry N : Pd{OA);, PPh, or dppp X N
> =
R N= S R N=
, DMF .
general procedure RaN—R
Q

15 Ia b




represents for exanple |ower alkyl oxy-carbonyl-nethyl; cyans-Amibyt4 etc.)
can be prepared fromconpound XllIl or XIV by for exanple reaction with a

mal oni ¢ agy@opsoer or -half-ester in the presence of a bageri@hdsmaes by
the renoval of one of the al kyl carboxylates via decar boxyl ation. The

exact reaction conditions vary with the-igentity of the individual 10
conpounds and are described in the exanples. The key internediates Xlll and

X'V can be'IhEemf&ﬁacﬁﬁor&lfbﬁﬁdﬁsﬂ&ﬁi%icbm@ohﬁdsfhﬁhéjﬁoﬁndEiﬁ)thétb%erimental part.
one- car bon-noi ety bearing corrpounds of the general formula Vh to Vi,. the

t hesi f trqb t d
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whi ﬁ hI in Eknawﬁ:pa' d’eanﬂm&mgin&dcot&dmttimntthe anre of mmomﬁwﬂd&dlbetémmﬂ the -
met hyl ester, ca

ormed_ by nt,with lit
Dor ohydr B8 38 IREIEEP G R rEBE B St AT Rl TUAsReFac Wabtmmis: | o
sol vent sl i hadfsnlp}ﬁsxarmidEniﬂTFacmEpheSphmlhctaﬁidJ&n&mc athk frnsiseork fidhariiacid, cohol
such as net h nol anol, or iso ano adv ous. ., The reduction
e of o1 SEHRC s A B Sl TR A R AR R e ot her
functi onal tdlaéﬂeaﬂphd)mk ecifland # lﬁmamnduetabhrfmeﬂ&lfomaﬁﬁm le;dihﬁtmﬁamwk) of
the resultin lic..al.cohol Vhf l.I o Sc R 02C
100C R Dl\/rséf“%%ta St SFbasic fpRpAasE St forla 5%7‘3" %@éﬁ P Eﬁg%f‘%’f their
pr ocedur es phm&eﬁt&aﬂpmeptﬂbls kalﬂslaedmmbbtte.p&r dlutartface Rxgftor kEAGHNIANand can
condi ti %Pﬁag_g |tdent fthetl ndi,vi qual. co und nd, are
descri b d Pﬁ feﬂefo‘é en §Eﬁ‘é§ npigcute f?’ﬁﬁ?‘l‘:?eu peicggliserders, g 3N
THE such as psychosis, schizophrenia, Alzhelmer 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



60 C general procedure K Ne~Si PdC12(PPh3)2, PPh3 Cul, 1BtApNI 20d4F, 50 C
general procedure K then NaOH MOH 9 Ar--X PdC 2(PPh3)2, PPh, Cul, Et3N
THE 60C geoeli@doz procedure K NO2 NHBoc xvm " | SnCl 2. 2HZRphepoioddse 1 O
pH R2 NHSoc eneral g n procedure
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solutions of water-soluble salts of compounds of formula I, but as a rule are not necessary.
Suitable carriers for suppositories are, for example, natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols and the like.

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

other therapeutically valuable substances.

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

carriers.

15 The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, the effective dosage for oral or parenteral
administration is between 0.01-20 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



L, method b 5 According to scheme G conpounds of general figragHiactd in
which R is as described above for conpounds where X is an ethynediyl
group canyhg gred by different routes from the iodo-c .
dependi ng on ?%e nature of R and R2 As shown in schene GQEE&&LW&Q”?'
transformati on can for exanple be carriedygut a) by directly attaching the
R -al kynedi yl -substituent to a conpound of general fornmula V 10 via a

Sonogashi r a-[TYpe coupling Tolrtowed by tne reduction of tﬁ gk”&ﬁ dup or
b) by two stiepwi se Sonogashira® ouplings, in which #¥
trimethylsil - : 0 rulHa Vto
yield, after ﬂwmm-m wPﬂnlanﬂ@ﬂiﬂyﬂﬁuL b—)&i!ﬂi}&kbw-l n met hanolo 028he
i nt er nedi at ¢ b 0@) wndl]ﬁl lhen Cl?ﬁ be tr@nsformed via a| second
Sonogashi r a-it ye[% (; P FIY 8%’85‘? riate reactant R-1, RI-Brjor R
is OSO2CF3 € O O tn e CGi’Tﬁuunda of
general for n éé; Ww?f‘gﬁﬂbd?ér#l Sloﬂj-\ﬁﬁ) 17 fg%fgleth}'ﬁﬁﬁ /| EPOQ 0953 Thg exact
condi tions flodihydre-3edeent[bMe 4¢diappimdsy] chendoeittibund i t he experi mgnt al
part. Schemg H R = C, O4 Owe, OEt nethod a) Myd 2, E{3N K*O ~C02R} CH3CN
R = Et, But et - X Hod-er—ve3SHaRC.
CO2Si Me3 4.)| LMBr, Et 20 genefal Prl@@edurg M
C2R benzo[b] i1 4]d1azepm-2—yl)-benzomtrﬂe
[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




met hod a) isopropenylacetate conc. H2SO4 net hod b) TFAA, TBApriagetsone | Va
R =H But general procedure NCO2R Vila R=H Et, But IV 5 According to
Schene H, wée1/84e9xi nones and f3-keto esters building bl ocksg Migddyehdiss -
general fornula IV and |IVa can be prepared by nethods knovvn 0 sonmeone
skilled in the art from the correspondi agg carboxylic acid derivatives

R3-COR, i.e,_ free acids, nethyl or ethyl esters and acid chlorides. The
exact condi | BdasFIfioro- phmytaﬁu}fwi;)pmhgtdng:yﬁmﬂwbur(ds can b fou @g in the
experinmenta 4 icr repare corpounds pf
general for rru'ﬁgdra%d YRR "%BR{ ﬁycﬁ Rpepzo [ﬁi PH’%an ng as descri ped
above and RB24imea carbam de of gener al forrrul a C(ONRAR, in which R4 and
Rs is hydrogen, |ower alkyl or R4 and R5 toget her forrr a nor phol i nof
resi due or Hy—phper ed seher —Seherme-4i H O
RsR5SNH, CO @5 ﬁ Gicﬁj %ﬁﬁgg}lﬁ B‘ié‘fl?ﬂﬂeﬂ%sgenera progesture P R H
_O-X, N15 phedyﬂaethﬁnymrii -Hih2 864 bed¥O [ D)4 2 PidZepACT/on00/ 09553
8-(4-Fluoro-phenyl)-7-[4-(2-hydroxy-ethoxy)-piperidin-1- 0.100
y1}-4-(3-imidazol-1-yl-phenyl)-1,3-dihydro-
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
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15 MgCly, 25 units/ml Taq Polymerase with 30 cycles annealing at 60 °C for 1 min., extention

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

el - €

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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conpounds of the present invention are group Il m3d u receptor antagonists.
The conpounds..s 3 Xltles as neasured in the assay described bel ow,
of 50MrIp P ly 3 Mor less, and ideally of 0.5 Mor less. In

the table b%ﬂepwaapn; ofié-dedd-Badtreantikines by iodination of 2-nifroanilines [according to
Wilson, J. Gerald; Hunt, Frederick C. Aust. J. Chem. 1983, 36, 2317-25]

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

20 mol) in HOAc (300 mL) was added over 60 min. The reaction mixture was heated to the
given temperature until thin layer chromatography (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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3- (8- Chl or @rcfg19%6r /- phenyl et hynyl - 5-di hydr o- 3H 0. 028 ben@(?,{‘[mmb/os}ssﬂ
di azepi n-2-yl)-benzonitrile

3-[ 8- (4- Met hyl - pi perazi n-1-yl) - 4-oxo- 7- phenyl et hynyl - 4, 5- 0. 305
di hydro-3H benzo[b] [ 1, 4]diazepin-2-yl]-benzonitrile

3- (8- Chl or oEgample-Ap- phenyl - 4, 5- di hydr o- 3H 0. 120 benzo[ b]

[ 1, 41di azepi n-2-yl) - benzonitrile

4-(3- | et hynyl - 2, 3- di hydr 0- 0. 051 1H b b
(141 o aroBer el PERRT BRERARELC! o oyl st or enzo [b]

2-[ 4- (3- Cyano- phenyl ) - 2- oxo- 8- phenyl et hynyl -24 -0.037 di hydro-1H benzo [b]
[ 1,4] di azBpiparéd-fydmh S-memlyhmrﬁieoanﬂmeb lodmatmn with iodine monochloride in

gl gg eg/F E] hgx élA%gOQéﬁ ?li: en%fxgettct] e lenerals pro é{.l(ii'é R (%“;(9) 8%%11?3&1 asa 1[e§]solj1'&.’ 4]

3- (8- Cyanonet hyl - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydro-3H 0. 016 benzo [b] |
1,4] di azepMs @m&(mhzmpi 154 PCédec.).
4- (3- 1 odo- phenyl) - 7- (2- met hoxy- et hoxy) - 8- phenyl et hynyl - 0. 021

1, 3-di hydroEQrgiBé@ e[3b] [ 1,4] diazepin-2-one

4- (3-1nai da -phenyl) 7- (2- met hoxy- et hoxy) - 8-0. 012
phenyl et hynyl -1, 3-di h dro benzo [b] 11,41 di azepi n-2-o0ne
[ RS] - 3- [ 4- OReABINo2-gxde-4-niteshenevioheid methyl estehoxy) - 7- 0. 035
phenyl et hynyl - 4, 5-di hydro-3H benzo [b] [ 1,4] diazepin-2- yl] -benzonitrile

7- Hydr oxy mephyla - fﬂ n%%gx n&m}&k?iﬂ[?@;{lw %n gqﬁ)es%?(zz 35 g {CAS-No. [99512-09-

phenyl et hynyl -1, 3- ro benzo I'aze
[ 4-(3-1mda b[prffpapqchpﬁ@ﬂyteps 25 followB 3 gy enzolcaaﬂdom@g, 164 mmol),

di hydr o-gH Renezedil; d, 416 Achipzezopn a&.ﬁﬂioﬁ%b m@%%@éﬁe& bl § steel autoclave at
160 °C for 7 h (internal pressure: 23 bar), Cooled to 23°C and evaporated to dryness.
Taken up in H,O (200 mL), adjusted pH with conc. H;S0, to pH 1, saturated with NaCl
and extracted with EtOAc (6 x 750 mL), dried combined organic layer over MgSOs.
Filtration and removal of the solvent in vacuum left the sufficiently pure 3-amino-4-

15 nitrobenzoic acid (22.26 g, 75 %) as an orange solid. This material was suspended in
MeOH' {500 mL), conc. 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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8- (4- Fl uor o- phenyl et hynyl ) - 7- hydr oxynet hyl - 4- (3- 0. 009

i m dazol - {ygh1RsRepy! ) - 1, 3-di hydro-benzo[b] [ 1,4] diazepin- .
7-(2- Hydroxy-ethoxy)-4-(3-imdazol - 1-yl - phenyl ) - 8-0. 032 P /09553

phenyl et hynyl -1, 3-di hydro-benzo [b ] [ 1,.4p.di azepin-2-one
8- (4- Fl uor o- phenyl) 7-[4-(2-hydroxy-ethoxy)-pi peridin-1-0.100

yl]-4-(3- Irmﬂaﬁiﬂedlwﬁhd@ restima cBrothdthgaphy Qﬂﬂiﬁeﬂaﬁelhtd)ﬂeﬂ:] ve t_he 64 -iodo-
di azepi n- 23£ FL b hen %/e) 1 F}édrox -4-(3-im dazol -1-
phony ) - 1. 2O EPCIDLAIDEHIC foid e -butd 2wt he o7 dliser s

8- (2- Fl uor o- phenyl) - 7- met hoxy- 4- [ 3- (2- net hyl -i m dazol - 0. 138
1-yl') - phenyMthbdd: mohwﬁbﬁuh@fll&{cb-loc{olz Hlﬂbﬁilﬁﬂbgf&'ﬁﬂﬁl) and cesium carbonate

o B D A E s (OO brep rdowioe added a setution of 8oL (35.8
[7-(2-Fl suorg;-mhmbl))uszrmitmy{ﬂ?mma énéﬂela Fedah Ry Ihhhr O 33s Apnaolilsh °F dn 24

di azepi n- 2 ridi ne-2-carponitril
8- (2- Fl uor oﬁl 5&’(\&&5%’)‘1 W&P‘&%@J L yasupm, ‘giesrflﬁilswﬁ treated wthgagixture of H,0 (240
phenyl)-1, 3nﬂb BydI MeO¥E (240 thb] arld dutfbetedivigie Rbxar- (33500 mL) The combmed hexane

8- (2- Fluor henI -7~ 3- yl-im azoI-I
yl ) - phenyl ] ‘%M‘z’g'éﬁ%f G]O[O[fﬂfhﬁft? %IQ%%‘M‘?“Q 3yRIE were reextzacted with hexane
8- (2- Fl uor C(Spﬂﬂ:ﬂ)al Al Zoﬁ%ﬁfe@*&xzﬁre[l@y&@w@i%tcm’ém& 0, 0618244 and the solvent was .
I m dazol_- Iy Q‘E L 3-.di hydr o- bep gj]n § aze I n- 2-one
(2752 8 § eI Ry ghiegh e ne o ip wbiehat s musifis b sege column
| - phenyl ) -chrSmedtday by ~HeEah B/ EFGAdL i@ ARN400d0 0N Bitro- phen f -carbamic acid
(2-Fl uorq- gh né, %ﬁ?? hydrélﬁ%% cﬁc{?’ (3-net hyl -i soxazol - 5- g
1) - phenyl % A3 2FERHPBIY [ 1, 4] di azepi n- 2- one 3 [ 7-
2,5-Di fl uoro-phenyl) - 8- hydroxy-4-oxo-4, 5-di hydro-0.006 15 April 2004 WD
1129011  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 min 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.

8-
y
8-
y
(
0

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 oxy- 4- ( 3-i m dazol -1 -yl -0.013

phenyl ) - 1w di/odf o- benzo[ b] [ 1, 4] di azepi n- 2-one PCT/EP00/09553 -
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 dRazepin-2-one 1 3H -LY354740
bi ndi ng on nd u2transfected CHO cell nenbranes Transfection and cell

cul ture cDNepaesdheisoepate fiomttiodo-Saeibylo?-nijrorberylimingfExempleiAr) (13.5has
bt ai ned f S g LSkl t X i th
obt ai ned f r@usRy Qfnol) ﬁé&%@%@%&%ﬁ @?@A@pﬁﬁﬁ?'ﬂ@ﬁ@eﬁiﬁlwaw o the

eukaryoti c ‘expressi on vec romlnvitr The

Net her | andstreatmentwith serbrBuidd PQol) @pd SHGRA) 50 mdg aceording e thecgeagrahi t h a
hsvNeo pl astd i i i e, into CHOcells
by o £ regeedfie Blnihdd 5, OBRERL: 1RGN Sollh (18 £VR00% ¢ Ckayamm ( 1958)

The cells were nuintained in Dulobecco' s Modified Eagle nmediumw th reduced
L- 10 gl uit MSHEL V8N Di MBIPOIORCENt rati on) and 10% di al ysed foetal calf
serumfrom G bco BRL (Basel, Switzerland). Selection was nade in the

presence ofE@%nglooo ug/m final). Cones were identified by reverse
transcription o g total RNA, followed by PCR using nd u2 receptor

specific prinmers_5'-atcactgcttgggtttctggcactg-3' and 5' -

agcat cact gt%@ﬁ?g@é‘ﬁ%@’&&l‘gﬁnﬂ? ~iggorfivnitro-kengeic W@H“Stbyl,esﬁ?&} mM (NH4) 2S04, 2
mM 15 MCl2, 25 units/ml Taq Pol ynerase with 30 cycles annealing at 60 C
for 1 m n. PrepirdithORocyahaté Zrom bAUmiAG-BiodandnitrdrbbnzoRbacld ARARY dstal (BBmple

Menbr ane prepa ion Cells;.cul.tured as aboye, were harvest an hed
Chree 1 modia 5 Bol /ey ith Gipkisgine G gb B )ﬁbﬁq%cﬁla’émgémwed
ihn col d_1@0dwvuda%&tﬁt_ ko N?i@t*t@ﬂfH@HC@@EﬁﬂLmiaﬂ% Gc;l,ﬁzclt237m1vﬂzﬁDa_12:teo£cﬁJ|ig Z%;th? gamlgl
onogeni sed w. a.po r i ne ica ] ay, Switzerlan or s
at 10 OOOrpﬁﬁocié]'{réPqﬁﬁﬁquégf%%ﬁs&ryegﬁwﬁ? .esﬁg’ﬁ@é-the pel | et was
washed once with the sanme buffer, and once with cold 20 mM HEPES- NaCH

buf fer cor¥&i(BSMg40 [@vis-NH FDvhp (2619C7. 4) . Protein content was neasured
using the Pierce nethod (Socochim Lausanne, Swtzerl and) using bovine

serum al burg andard. 25 [3H] -LY354740 binding After thaw ng, the
menbr anes m@%@%spended in cold 50mM Tris-HCO buffer containing 2 mM

MyCl12 and 2 mM CaCl2i (pH 7) (binding buffer). The final concentration of
t he (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.



15 April 2004 WO 01/29011 PCTI EPOQ 09553 -20 nenbranes i A5t a8RAYS Was
25 g protein/m. Inhibition experinents were perfornmed w th nenbranes
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the incubations,* nenbranes were filteregdonto What mann G-/ C gl ass fi ber
filters and washed 5 5 tinmes with cold binding buffer. Non specific binding
was nmeasur eBxaniple B6 presence of 10 pMDCG V. After transfer of the '
filters into plastic vials containing 10 ml of Utim-gold scintillation

i qui o oot BRIl et eIk s e BRI 1 O

Switzerland). Data analysis. 10 The inhibition curves were fitted with a
four par arrePEpazledghsisoq'ae:qgébnn‘irlgiafﬁf(@-m@ﬁdxy-e&iowhz ritrd-pienylamine

The (41 odo PR ED 273 75 08 isuh MBI aR, (0% P D8 rialED 26 BRORELET
_ch_eget ngn k), (ﬁeﬁ;ewal bptr&mdnﬂrmﬂtd??épzﬁﬁt(ﬁbmT-c)fand-GHﬂZiz (225?111',} @afﬁ]l?glm; by
::?e:je?i ck e&un?mf%r%&déﬁl gﬁ%ﬁgi%ﬁfg 55%%’7‘-‘3%& %&ggos @g £ Oﬂjt i on bf t he

2-ni troanil | ne (1A nol) in HOAC (500 rrL%£ cont ai ni ng anhydrous NaQAc -
(93-103 g, MSiPR)M399(MskD]] 45ﬁjﬁ(h@FNﬂﬂb hﬂubéﬁhHMasﬁaB"&mp 102-1128C1. 25 20
nmol) in HOAc (300 nL) was added over 60 min. The reaction mxture was

heated to thg gijygs tenperature until thin layer chromatography (tic)
I ndi cat ed cﬁ%ﬁ'convers;on of the starting material, stirred for

another 30 mn at 23 C,_ then diluted slowy_ with HO (1000 mL). whi_ch
caused t he Helnsdoa®i(arizde- (z-wtmvs@thm)r@hw&mxy}smwbﬁgnmsplzf@m]r nued

for 1 h gnd.dhgnirRduet - lgstelrtered of f, washed free of HOAc and dried in
vacuum at 60 25 C Exarrp 5- Chl or o- 4-i odo- 2- ni t r o- phenyl am ne
Prepared from 5-chl oro- 2- ni troanl line by i odz nation with iodine

monochl or i dBfeiPﬁfedeMSPN&GﬂE romr gl aderg- ol 2t Rel gesdhaty - s hosR ey eyl |

Obt d
202a|28 g Cafaﬁex?tmaﬁo-@ﬁédy@bma@ (BRrtptk E4P&D £ M) matlh Wi difidsdontl(1.588nL,

13 mmol) in EtOAc (100 mL), followed by treatment with tert.-BuOH (25 mL) and
CHClz (25 mL) according to the general procedure B (method a}. Obtained asa yellow oil
15 (8.6 g, 89 %).

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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4-1 odo- 5-net hyl - 2-ni tro- phenyl am ne Prepared from 5-nethyl-2-nitroaniline
by i odi natwoni#tin i odi ne nonochl oride in HOAc/ NaQAc accolpgirfigob/esshe
general procedure A (80 C). (Obtained as a red solid. 5 M5 (El) 278 (M); np
154 C (dec.). Exanple A3 5-Ami no-2-iodo -425r*ritrobenzoi c acid methyl ester

Pr epar ed from3 m nQ nitrobenzoic acid neth ester (22.25 g, {CAS-No
[99512- 0. BIL) fAREMER B tentumem vaties - BOba5anb) arg GHlelo O b micorBngk 0] ¢

acid (30 g, n'éfHFBHcedﬁlQ ﬂ\'ﬁlﬂgfh?cﬁ g)l(ﬂ:]talgi %J% PHQ" %h f't}(ggt L nél NH3 (180

m.) was heated in -a steel autoclave at pressure:

23 bar). Cool e 23 C and. evapor at ed to dryness. Taken up in H20 (200
m.), adj ust%ﬁ&ﬁi\ﬁﬂ%[%ﬂé)l HZIS%& 1, saturated with Nal and

extracted with EtOQAc (6 x 750 nl), dr| ed conbi ned organic | ayer over MgSOH.

Filtration gpsmpregal of the solvent in vacuumleft the sufficiently pure
3-ammp-4 15 nitrobenzoic acid (22.26 g, 75 % as an orange solid.. This

mat eri al spended in 00 ni), 2SO4 (3 nmL) was added and
the m xt or efﬁﬁ-tﬁéggww Gﬂ'é’éfyb‘*'f‘%‘fo -Z-misophy 3% agRh whte tylestefed i n
vacuum the solid residue taken up in Et OAC washed wth sat. NaHC03-sol .
and bri ne, Pﬁd}iaﬁé&hﬂlebly mwoﬂgaoen&ﬁoﬁgw-teﬁ%ﬁw ~ethlox )DL i&R)- Y 8iatro- | €f t the

s an' 20 or HhET B B np R T 6 o A %&%h%ﬁ%g&é%éo oicflomern;
£ e g ommig TR S R GRS T,
B: Prepar at ?’5’%&8 gfgmﬂg&%gﬂiﬁ%g’%ér)%mng acid ter-t.-butyl estePs from

2-nitroanilines 25 Method a: To a solution of diphosgene (4.1 ni, 34.1
mol ) i noEt BEE(IGED48iH ) Mt HY |;Gnpat3-1a6leed a sol ution of the
4-i0do-2-nitroaniline (45.5 mol) in EtOAc (200-500 nL), and the m xture

was heat ed EQaF&IIBﬁ for 18 h. The solvent was..renmoved in vacuumto | eave a

brown solid s triturated with hot hexane (200 m.). The solid
material was filtered off and the filtrate was concentrated under reduced

pressure t ol4-tedeeSt(henpihosy-hedgloxphe-itrnigheny hemphinioaydteat-busg esteryel | ow

solid. This material was refluxed in a m xture of
Prepared the di-Boc-compound from 4-iodo-5-(4-methoxy-benzyloxy)-2-nitro-
phenylamine (Example E7) (2.88 g, 7.20 mmol) and Boc,O (3.30 g, 15.12 mmol), followed
15 by treatment with 2 eq. TFA in CH,Cl; according to the general procedure B (method c).
Obtamed 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.



excess tert.-BuOH in CH2C12 for 2.5 h. Renoval of the sol veugtAFJrnaQ@o@n
orange solid which 15 April 2004 WO 01/29011 PCT/ EPOO/09 53 -22 was
purified Wosidsr@a gel colum chronat ography with hexane/ EtgAgerfogsye t he
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carbonate (55.5 g, 170 mml) in 2-butanone (740 nL) was dropw se added a
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brown solid g) which was coated on silica gel and purified by

silica gel colum chronmatography wi th hexane/ Et OAc to give the
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25 Prepare d f I

T Ncriéj&;n@e ﬁ@ﬁngztgﬂﬁrg 4- m%glb@ %ﬁ%@ﬁﬁ’e:ﬁrﬂ eﬂg-ﬁéﬂgﬂ Perenﬁﬁilﬂegt@}(rﬁa

Et OAc (X0 L) 2?%&%(?/@@?}9/&114 }-é%&th}éhlpemm@ (3 &Pl Eécmn(oj_bm olgent (. ma:ag

(100 nL) a ) t 2
yel I ow sol ?g@égfﬂg,pa?&lif‘dlﬂgﬁ%@éme?ﬂ g&@klmﬁfegr(\{ﬁ’%&opg( NH2) 5] n.r*’S 64 C

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).



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

i socyanat Wa eIa0%- | odo- 5- net hyl - 2- ni t r o- phenyl ami ne ( ExanpeerA®dodots 51 g,
48.6 mmol ) with di phosgene (4.4 nL, 36.4 mmol) in EtOAc (50 nL), followed
by treatment with tert-BuOH (150 nlL) and2CH2Cl 2 (150 nl) according to the

3V (1) MRS hes-fiGmpi e B3 - T o0 O RO T

5-tert.-Butoxycarbonyl am no-2-i odo-4-nitro-benzoic acid nethyl ester
Prepared t IBxatripde@anat e from 5-am no- 2-i odo-4-nitro-benzoic acid nethyl
ester (Exanple A3) (5.5 g, 17 mmol) with di phosgene (1.55 ni, 13 mml) in
Et OAc (135[ I )4, fal Icﬁ)wed 1o %é r eat nt with tert.-BuOH (20 nL) and
CHzCl 2 (70 ?dT)‘ RIBPd 2o ]‘&érﬁéﬂ A-iogp - Biin-h@ylinearbrsticarid tatst btk d
as a yelloesteplid (5.2 g, 72 %9. M5 (I1SP) 440 [ (M-NH4) +]; nmp 126 C
Exanpl e B4 (5-Allyl oxy-4-iodo-2-nitro- phenyl) carbam c acid tert.-butyl

ester 1 Peare t he, .l anat rom 5- aI oxy- 4-i odo- 2- ni tro- phenyl am ne
(Exarrplgs E?)' ‘gff (52'%’?%9/ ﬁ%ﬁ’ff EVW‘FH PP scé’éﬁ@lf acidh tegt.-bupyl esteniRsainpla

Et OAc (15013@13 ogpr Bmmdolbl,yl 4—Hti<ﬁﬁt-8r@ihtspﬂd(hl sy&rcane @%ﬁ%éﬁ'ﬁmﬁ) @gHeda 2
(80 nli) ac«bgi, r‘tg rs i 3%3 fﬁgal 0&12 (rret a). Cbtaired as a
yel | ow sol id” £8.f88dn 71 n(‘iog%‘ °feﬁ1]éla¢98dlpg ka-tigegpngral np
93-95 C. @mﬁﬁmqﬂﬁn%oﬁéhaj@biﬁnﬁdmebﬂ@ﬁfr 338]1& (90 ppenyl ) - car barmi ¢ acid
tert.-butyl ester Prepared the isocyanate from

4-i odo- 5- Exanple E2) (2.85 g, 9.69 nmmol) wth
di phosgengw{%aﬁgy%ﬂ(y%%%ﬁ?hggt c (52 m.), followed by treatnent
with tert.-BuOH (25 nlL) and CH2A 2 (25 nlL) according to the general 25

procedulle Bxamplei®ihd a). btained as a yellow solid (3.0 g, 79 %. M (El)
394 (M); np 171 C. 15 Aprii 2004 WO 01/29011 PCT/ EPOO 09553

[4-Iodo-5- (4-methoxy-piperidin-1-y1)-2-nitro-phen§l}-carbamic acid tert.-butyl ester

Prepared from 5-chloro-4-iodo-2-nitro-phenylamine (Example A1) (6.91 g, 23.15 mmol),
4-methoxypiperidine (4.0 g, 34.73 mmol) and NaHCO; (5.83 g, 69.45 mmol)'i.n DMSO
(230 mL) at 100 °C according to the general procedure C (method b). The obtained brown

15 solid (7.95 g) was converted to the title compound according to the general procedure B
(method c). Obtained as a yellow solid (6.55 g).

MS (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



-24 Exanpl e B [4-1o0do-5-(2-nethoxy-ethoxy)-2-nitro-phenyl] 15egribane4 acid
tert.-butyl ester Prepared the isocyanate from

4-i odo- 5- (Wo 0EtdeKY- et hoxy) - 2-ni tro- phenyl ami ne (Exanpl e BPrdpdofessg. 8. 08
mml) wth di phosgene (0.8 rnL, 6.06 mml) in EtOCAc (50 5 nL), followed by
treatment with terL-BuOH (25 nlL) and CH2@82 (25 nlL) according to the
general procedure B (nethod a). Obtained as a yellowsolid (3.0 g, 86 9.

ga( | lSE) Bé?geﬂaé' *Mi'ﬁ‘b)ﬂ’l] (,5521'3?' 0E‘{-MﬂNFﬁlﬁoo-phdleyﬂﬁ&arb)éﬂmeﬁz)dl‘ﬂeﬂ.mtﬁﬁﬂeﬂ.(]Eb{aﬁlple'
- -5- (24 2- - net.hoxy- - :
e Ce BS99 8 gl &id £bp & IRLBRRE O P asSha i ih mvs) (2g g a1 23

Prepar ed t A@ acsdirgrtatike ganord procedure C (method a). Obtained as a yellow solid (1.88 g).
4-10do-5-(2-{2-[ 2-(2- et hoxy- et hoxy) - et hoxy] - et hoxy} -

et hoxy) - 2- Rj kam ne. nple E4) (8.0 g, 17 mol) with di phosgene
(1.54 ni, R{%{%%(Mnﬁ%@cgfﬁo m.), followed by treatnent with
tert.-BuOH (25 nm.) and CH2Cl2 (25 nlL) according to the general procedure B

(et hod 5a) Exa@inpli G8@d as a yellow oil 15 (8.6 g, 89 %. M (1SP) 588
[ (MENH4) +] . Exanple B8 (RS)-[5-(2,2-Dirnethyl- [ 1, 3]
di | an- 41y agbl PN s D Yo BV ny Letdhynyl
; ;?;('O_ gzt yI{y (Lgsg I@é&é’bﬁ? st g%’c@gn??xg%ﬁw&l? 6% 5 BRES Yoyt -CARRRN L@ el f-
(RS) - 5- (2, busit ggtehy| - [ 1, 3) di oxol an- 4- yl net hoxy) - 2- ni t r o- 4-
phenyl et hynyl - phenyl am ne (Exanple K14) (2.678 g, 5.7 mmol), Cs2CO3 (2.23

, 6.8 Q80 2: Gy ) I = gnﬂg | C
gccor di ngr;mtP %)éptahe &gﬁgrgglﬂ am%?gguggﬁﬁ&?ﬁ%%yyo%:%gw tal gteg’%g?g ég%@@%{;ﬁ%oam
(2.0 g, 75B3}(2Rm %P sp;lonegq—bxdmgqqthcampin@@dipe REABKYo:](40256- B9 213 (800 ;g,
Exampl e,,B89 sf: s ‘5 : a :
(o Qs e bR (23960 b6 5 mmol) in DMSO (2.3 1l .23 °C pecording to the
Prepared t Bensralrpestare Crimsthods) a@piatned as aellaw solid G-658Inyl ) - acetonitril e
(Example Vf (R=CN;, R =H)) (5.15 g, 17 mmol) with di phosgene (2.05 ni, 17
mol ) i n ENIACEL 56P(MS);Ans 64-62904 WO 01/ 29011 - 25 PCT/ EPOO/ 09553

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



m.), followed by treatnent with ter -BuOH (25 nlL) and CJ-lZC]qu(pzﬁzma)
according to the general procedure B (nethod a). Obtained as a yell ow

solid (4. Qo%12581% - M5 (ISN) 402 [(MH) 1; np 124-126 C. p5yaiRlosssBl0 5
[5-(2-tert.-Butoxy-ethoxy)-4-iodo-2-nitro- phenyl] carbam c acid tert.-butyl
ester Prepared the di-Boc-conpound from.2g.

5-(2-tert.-but oxy-ethoxy)-4-iodo-2-nitro- phenylam ne (Exanple E6) (13.9 g,
%EAG rrrrr()::4 é%@dre@%&@(ék@lo’ﬁ-@wdﬁ@ ATted-pheryDl tWEdic 434 refteaﬁtwmer\rrexmgleeq
in

d | B d
el ow B0 558 18anmobgndgghtolmne frﬁyﬁzr%q?qrm&m bReSG o PR 20 2
Exanpl e Bldcdfdihp@9tiRrdedt :‘éﬁ%x‘&é‘d&n@@@ﬂtﬁwi)‘ Dbidihédagdplipilsolid é4.58g).c acid
ed

tert.-butyl ester Pr epar he di - Boc- conpound from

4-1 odo- 5- (4: XY- [ phenyl am ne (Exanple E7) (2.88 g,
7.20 nmol )%@&M{\@rﬁb?ﬁi@ ﬂég q?mo followed 15 by treatnent with 2
eq. TFA in CH2O 2 according to the general procedure B (nethod c).

(ot ai ned agxamplxyiiyel low solid (1.74 g). M5 (ISN) 499 [(MH)']. The

fol |l owi ng procedures relate to the preparatlon of those

(4-io0do-2 %} canbam.c 1d.tert. -but esters bearin en
substit uenri't({lﬁ"fp'ﬁ_g%é‘? GBI} '(lsgﬁg‘rfé’df)? rilyg- &%”é’} arogRicagd s a %’ﬁyltesp
Preparation of 5-N-substituted-(4-iodo-2-nitro-phenyl)-carbamc acid
tert.-butyPregatelfom (Fethiod-aiodorDmitro-phenyl)-carbamic acid tert.-butyl ester (Example

(5-chl oro- 2

(5- ol or o- $14 852 RbRE Ry AR R e B DM Cedbirdins ottt .
Bl) was stgerteedprm:ddhlre ﬁeémft&mdreedObmmmiasralyeﬁnmbdﬂ.;dWISS g)ol uene or DI\/BO
and/ or DI PEA at tenperature 25 from23 Cto 100-130 Cuntil tic indicated

conpl et dﬁSa@ The reaction was cooled to 23 C
pour ed ﬁ)nto gﬁa/afd]ﬁmﬁgﬁ g?%l{:ég “Was filtered off, washed with water
and dried in vacuum In cases were the product_did not preci p|tate t he
mxture wdbeéolloving procsiues Elaiato ﬂmmamrt(rfthmee(ﬁ igfler 2onieenh e@ﬂ)ed over

Na2SO4. Fi :%MJ - EVEY AT s&idh (8

pr oduct, | CEH‘Qgs]C%E‘%t ft{ 13}5& I cg l;(Ssrt]lco dl}sm’] C 'Sg%mt ogr(a hy vm th
hexane/ Et OBe¢hame Blve the pure title corrpound 15 April 2004 WO 01/29011
PCT/ EPOQ' 09553 - 26

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).



Met hod b: from 5-chl oro-4-iodo-2-nitro-phenyl am ne A m xt urg Ayril 2004

5-chl oro- 4-i odo- 2-ni tro-phenyl am ne (Exanple Al) (1.49 g, 5.0 mol ), the
desired amwoei®i25 nmmol ) and an appropriate base, |ike forpgnasmplssshiaHCOS,
K2C03, Et3N or DI PEA (10-15 mmol) was stirred in DVBO, DM or tol uene
(20-50 nL) at 60-130 5 Cuntil tlc indicased conpl ete di sappearance of the
chloride. The reaction was cooled to 23 C poured into ice-water,

neut ral i zedM& EFP)HGSHOY+HX L mp e Y0.t ate was filtered of f, washed with '
water and dried in vacuum In cases were the product did not precipitate,
the mxture, gt racted with Et OAc, washed with water and brine, dried
over Na2SO4 ration and renoval of the solvent in vacuumleft a crude
product, which was purified by to silica gel colum chromatography wth
hexane/ Et OAL-test-Butexycarbopyleming-2tiedednptoiphenylpulfingt catic ofid ivshyl ester
anino, -group was achi eved by follow ng the general procedure B. Exanple Cl

[ 4- 1 0do- 5- ( BrepRieA W orh)! '(P%BR:H) @ iday! lﬁ-gﬂ%oﬁ#ﬁeﬁnﬁl}ﬁ:ﬁ%& Eaﬁfigﬁaﬁh 1 &% rCtExamgtljem c

ter-t.-butyl ester Prepared from( eny car
aci d Cer 6. - BUtiyP7 ;g :0 rpmelnpiethyl thisglycolate (82 L, 8.20mmmud) daNeIOMe solution

1- met hyl pi pguRLZi, n.g}m 4 e 0

h according_to tgegign@(rhallmﬂ'r%%e urzn(;)%ge@r#gp gd('ﬁ%al nedgeg%r vg?cﬁ

solid (2.2 ByOb Fa@e\dmsp)yeld@ssql(d\nﬁﬁﬁﬂ}g) np 134-136 C. Exanple C2 20
(4-10do-2-nitro-5-thiornorpholin-4-yl-phenyl)-carbam c acid tert.-butyl
?Zﬁ?r-EL?SF“%S‘FQ?“%ERS%“%}#E§d8 .50 ol ) ahd thi omor phol i ne (2. 6
m.) in tolu il rnL) DI PEA (1 m) at 115 Cfor 48 h according to the
general pr ofg‘ﬂ{? %WE’E(RF@F Sdflate@tﬂaq!hféﬂafa§0%0§%10$©0&-lcsﬂ@l 2-anitgq-phegyl)- 25 M
(1SP) 466 [ﬁ%‘t%ﬂd@nlga tyll@feroe %Ef?éeﬁs sutuentsmiaue ée??m-!%rb {S;/: eme E):

(4-1o0do-5-norpholin-4-y n|tro phe am c acl est
Prepared fr m@zﬁ chl qr o- _—Iodo 2-ni tro-phenyl)-carbamc acid tert.-butyl
ester (Exaré%’?—-—@—{*?—ewg‘ , 5.0 mmol) and rmrphollne (10 nL) at reflux for
3 h accor di hgpiretibhef ganeiintinded-ALiee8dukie oHe éesaﬁom@aﬁb{b%@qa&o-a-

yel | ow sol i d. gophseg%lagzme 15 April 2004 WO 01/ 29011 PCT/EPOQ 09553 -

To a suspension of KOH (85 %, 3.62-7.96 g, 55-121 mmol) in DMSO (50 mL) was added

15 the alcohol (125-500 mmol) and the mixture was stirred at 23 °C until all KOH had
dissolved. 5-Chloro-4-iodo-2-nitro-phenylamine (Example A1) (15.0 g, 50 mmol) was
added in small portions and the resulting dark red clear solution was stirred at 23-60 °C
until tlc indicated complete disappearance of the chloride. Poured into ice-cold 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



M5 (ISP) 450 [(M+H)+]; np 43-44 C. Exanple C4 15 April 2004
[ 5-(1, 4- Di oxa- 8-aza- sp|r0[4 5] dec-8-yl)-4-io0do-2-nitrophenyl)-carbamc

acid tert wdoitywhiz ester 5 Prepared from s
(5-chl oro-4-iodo-2-nitro-phenyl)-carbam c acid tert.-butyl ng{E§POI?9I§§3amI e
Bl) (3.0 g, 7.53 mmol), 1, 4-di oxa-8-aza-spir-o(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 tRrepired frome Eedhlorpf%mddt&-mtfb-@hemﬁmmn&)(Exﬁhp&l ABd228 gall mrrmilge

1 AR T A ol g0 B A e v

tert. - butylprestdare EPDbpam@chsfan@mIfgecsbhdn(mQAg)J odo- 2- ni t r o- phenyl am ne
(Exampl e Al) (6 91 g, 23.15 mml), 4-nethoxypiperidine (4.0 g, 34.73 mol) .

gggerl\lg:_lcp??oce g 85?%4—?32?%&3#% obt af)eggn%?%an(‘aa;ggl Fdaggoggl 8)9 \t/vgst e

converted to the title conpound according to the general procedure B
(method &) .Ex@mmé B2d as a yellow solid (6.55 g). M5 (ISP) 478 [(MrH) +]; np

133-135 T. Exanple C6
(512 Hydrppaces oy oo B odpl Al d-ohiRaga] { "o Pheny!] - car bami ¢ aci d

tert.-butyl 20 ester Eggepare
(5-chloro-4-iodo-2-nitro en |)-carbamic acid tert.-butyl ester (Exanple

131) (1.99 ngep«'*ﬁ@fq% ¥ iode2hpitearphersilaming (Exanple At (2.95 golormpio]), an

ot i %idSas‘*’i“";’é’f&%f‘ﬁéﬁ%m%m el b s ga%“"f’?@ﬂme”ﬁ% e o

[5- (4- I—Iydrc%‘é?QféiffﬁetPthFEerfef%»llp}'OC@ llb"o%thﬁme @s ne gk acid
tert.-butyl ester 15 April 2004 WO 01/29011 PCT/ EP00109553 28 Prepared

from (51@;hIM5Q}3N)|mq(12f. J7@pRbenyb pccarbamc acid tert.-butyl ester
(Exanple B1) (1.9 IE and 4- hydroxypi peridine (2.53 g, 25 mml) in

DMBO (2.5 a C accordi ng to the general. procedure C (nethod a).
Obt ai ned aﬁéﬁ'}%ﬁ%w solid (1.88 g).

4-lodo-5-(2-{2-[2-(2-methoxy-ethoxy)-ethoxy] -ethoxy}-ethoxy)-2-nitro-phenylamine

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 (El) 463 (M; nmp 58-60 C. 5 Exanple C8 15 April 2004
{5-[4-(2-Hydroxy-ethoxy)-piperidin-|-yl]-4-iodo-2-nitro-phenyl}-carbamc
acid tert.wolapyéiiester Prepared from PCT/EP00/09553 .
(5-chl oro-4-io0do-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple
Bl) (2.2 g, 5.5 mmol), 4- (2-hydroxyethoxg}pi 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 nlL) atPrzpareddoamn betibherot 4riadve2-nijenphaiylqmine €BxameplCAINE1 09 g, ) mmoh), 2k ned

as a yello b | | 7 X 64565 G, . I

5. (ol o 0 AR khienottis s sdiphnat o RO I 0 Bintm o D Gl a8 ¢
tert. - butyl23 Abasstding R tegeperal protedursE.apistamedfaok sy solid (14.3 g). .

(:5-chl oro-4-iodo-2-nitro-phenyl)-carbamc acid tert.- butyl ester (Exanple
Bl) (8.73 I ] iAh 3-pyrroline (2.0 tnL, 26.3 mol,
70% pur e, g%%ﬁ%%@s%%ﬁ@?%lﬁ%?%‘g%wgSN (9.12 nL, 65.7 Mol ) in DVBSO (14
m.) and EtOH (5 nl) at 23 C according to the general procedure C (nethod a)
to give & 2Example®/xture of

[ 5- (2, 5-di hydro-pyrrol -1-yl)-4-iodo-2-nitro-phenyl]-carbamc acid tert. -
butyl ester,. E44i -2 Rl - yrol i din- 1=yl - phenyl ) - carbam ¢ aci d
tert. -butyl4g§?%§%4£€%0%£§egé@%§g/gl Ig\gvﬂshghﬂé&‘f%é 57 g). Part (4.31 g) of
this material was di hydroxylated by reaction with NVO (11. 28 g,11.0 mmol),
2.5% 0s04 i Frepamddrem é-qblqroe%@dﬁw%m}trqmbenw@we&{wlm ) 65-97gAB mympl), 4-

acet one ( 250ettidyBitlyl ol Q008 £ maICr KOs (2085 24 25mChiB RSO
title conpouﬁd as an am)r,phg‘gs yel | or\?v s& stan((?g~I ?ﬁ%zé). %I?Pég 5{SG'GGa
[(MrH) +] . Pkaapld’(@qoording to the general procedure E. Obtained as a yellow-brown solid (2.94

[ 5- (2- Hyglr ogy- et hyl am no) - 4-i odo- 2-ni tro-phenyl ] -carbam c acid tert.-butyl
ester 15 April 2004 WD 01/29011 PCTI EPOQ 09553 -29 Prepared from

(5-chloro-4-jodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple

B1) (3.99 d}'fslm%[(%bﬂg’éwpaﬁi ne (3.01 nk, 50 rmml) in DVBO (20 ni)

at 23 C according to the general procedure C (nethod a). Obtained as a

yel I ow sol i Thd follo@ing) exalvpldsireRie t6 24e prephrkbiod of (Pred3BuiAScdrbonakPlead 11
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



[5- ((R)-3-Hydroxy-pyrrolidin-1-yl)-4-iodo-2-nitro-phenyl] - cariapeopci d
tert.-butyl ester Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbaric

acid tert wheisbiester (Exanple Bl), (R)-3-hydroxypyrroli di-Rpoo9sss -
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) +]; nmp 158 C (dec.). The follow ng procedures relate to the

pr epar at i onPrpatEdas dedclibed Etufiampler)wm@ﬂﬂahloma&haqu—uam;qqehﬂrammd) utyl

esters bear tuen t he 5- on, (,Synt hef.i c ene D):
General pr og&gu}% w(fglébﬁ’ é%g}"&?bbﬁhgﬂ' anoacergtes(lla% L, 108 Tmel) and KB

5- S-subst i t (il (190 mordol) 2n DMSO{ehaiLy b) 100AHRATRE. @biathedok b dallubiwrgSingr S
from (9-chl oro-4-iodo-2-nitro-phenyl)-carbam c acid tent.-butyl ester To a

sol ution Of%’fsﬁ@o}t?ﬂ&‘f{)z 2 mol) in DM was added NaOwe-sol. (5.4Min MOH,
0.41 m, 2 I'owed by (5-chl oro-4-iodo-2-nitro-phenyl)-carbamc
acid tert.- butyl ester (Exanple Bi) (797 ng, 2.0 mmol) and stirring was
conti nued aumﬂmﬂemmm_:ml cated conpl ete di sappearance of the
chloride. Poured into ice-cold 5%citric acid, extracted wth EtOAc,

vashed, W LRk S S B USSR LR A e

chrorrat ogr ghy wi th hexane/ Et OAc to give the pure title conmpound. Exanple.
DI 25 [5- (Anoxhae hl2-4piters-kuthyycathdnglayino 2-ioddet-pitr-phenybhemidric add bam ¢

dt t
?gl chl g; o- 4d1| odoIEStgls mﬂ?&% ?gzcgér)barﬁ c"g{:el’g 't_g?f)) 3381678 gFOIz’@%lrrpl e
B1) (399 ng(573 meg, A362 mmel) zﬁgxdoamzmht&%ﬁmmlhuwmﬁwmbmnm(eam ng,
2.2 mmgp) AtAEYE, PQJJHH':% 1§e-§%ur e’h%g%gglcg‘é?x Et%A% eﬁ AT mgﬂ l?rame( é,{j%c'lﬂ‘ )

30 according to the ﬁmera proc tarn OW'S
ng). 15 Apréver Mehs. Ramoval obtesolventiefee gLlos 53, WBI@hN@s puﬁﬁ&d bpslicagebH) ' ] ;

mp 144 C. &eiRlcBrdBatography wi

(5-tert. -But oxycar bona ogrraﬁ Ko %—hexéne-/ tonj}ctgr %)tcfo {/l?es%‘frfgﬁlf}lc?mggu{ll E4eid
met hyl est OPﬁéb‘éUe 7 8r4di#}-5- chl or 0- 4- i odo- 2- ni t r o- phenyl ) - car bami ¢ aci d
tert.-butyl ester (Exanple 5 Bl) (797 ng, 2.0 nmol), nmethyl thioglycolate

(0.2 niL, 2.MseD!436aneh)Naphk egol ution

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



5.4Min MeOH (0.41 nL, 2.2 nunol) in DVF (2 nL) accordi ng g Adie2aener al
procedure D. Cbtained as a yellow solid (847 ng). M5 (El) 468 (M+); np
110-112 Cwabs2doml | ow ng pro cedures relate to the preparapc@Rpdhoifipse
(4-io0do-2-vitro-phenyl) 1o carbamic acid tert.-butyl esters bearing oxygen
substituents in the 5-position (Scheme E)34-General procedure E:
Preparation of S O substituted-4-iodo-2-nitro-phenylam nes from

5- chl or o- 4-kiBHa(032rg, 14.38 piwesly washddedTo 2aolstiop efi Siten. - bitok@arBfylapino-2-

3.62-7.96 a i i b t he ,al c I
(125- 500 n%gld)é%%%;? BERlolc dcht iDL Et BrdenbBBa3 5 E0'e, 78 bl i Miom 0.6
di ssol ved. BLOA. 35 mmol) infBHE {44 ml1)-ap By TheentenetionFmixtyreavablstirred 5t 0°Q ford®
nmol ) was ' Jo .oNs_.a t.he resukid dark r.ed r | ution .
was stirr edﬂ g?@gjgk %bﬁlgg kﬁn ?{Ctaf @égﬁ%’?&gatfvéc& V@Mﬁdé{lcgwafa}éegp‘ﬁgnﬁagﬁg@}{;&ﬁ he

chl ori de> Reolirad brinepdiiedoveo MiSON. Réinowd of iheaelvehidefs atyelldW4T) wisiah was
extracted w t - Or shed with IN HG . or s 20 NHACl-sol . and
br i ne. - ri Spea bl (s ARARERAIbEY il TphBendBlna dadt e Rpie
whi ch was pifte doreplotnyd asia yelow galid t20641g191 ¢4 omat ogr aphy to give the pure
title conpound. Exanple E1 S-Allyloxy.-4-iodo-2-nitro-phenyl am ne Prepared

from S-chl gy 3 -t A p. \ne (Exanple Al) (15.0 g, 50 mmol),
25 allyl al coﬁgﬁp)?%g [%Q%m@%r%%ﬁgg g, 121 mmol) in DVBO (50 ni)
according to the _general procedure E. Obtained as an orange solid (9.38

g). M5 (EI 1 ); np 74 C. Examln a E2
4-| odo- 5- met hoxy- 2- ni t ro- phenyl am he 15 April 2004 WO 01/29011

PCTI EPOQ 0 2 A= 525 Qe AN NS fep '

(Exarpl o Nf}‘f@%"i‘? S R S el B R g R R S B
in DVBO (1 ur"a’_l)es%ftlicordi ng to the general procedure E. Cbtained as an
orange solid (2.9 g). M5 (ISP) 295 [(MtH)+] and 312 [(M:NH4) +]; np 189 C.

5 Exanpl e B% Amipiioe 5f (SHRdrBky ANy DY -nrdlph &R BE0Yh Y cltrert.-butyl ester
(Example Vh) (394 mg, 1.0 mmol) and 3,4-dihydro-2H-pyran (0.11 mL, 1.2 mmol) in
DCM (5 mlL) at 0 °C was added p-TsOH.H,0 (ca. 5 mg) and the reaction was stirred at 0
15 °Cfor 1 h. Diluted with EtOAc, washed 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)"].



Prepared from 5-chl oro-4-iodo-2-nitro-phenyl am ne (Exanpl e Ak Apdil 24, 10
nmmol ), 2- nmethoxyethanol (7.9 nL, 100 mmol) and KOH (1.45 g, 22 mmol) in
DMSO (8 rnL) according to the general procedure E. btai ned as an orange

solid (2.wo@r2%010 M5 (ISN) 337 [(MH'"]; rnp 121-122 C. Exaripmoekeds
4-10do-5-(2-{2-[2-(2-nmet hoxy- et hoxy) - et hoxy]
- et hoxy{-et hoxy)-2-nitro- phenyl am ne Prepared from

5-chl oro-4; 2n|tro- Iarl (Exanple Al) (9.48 g, 32 mol)
tetraet hyl Ehegqq&? fe tgf PfeP&@ﬂgn@i-?-#m(;n? -dopryl- B(h}ﬂyi()staéaangc 35

gbr?; I) n;g iﬁamu%ﬁat){; pgtaéﬂmc Ngq % y ('nﬁiﬁ% é@@ﬁ%&ﬁ%&nd

(RS) - 5- (2, =B ﬁ‘fll'oYl[ ngl?-carbatmc ac1d tert.-butyl esters in regxowomencally pure

di oxol an- 4fachBRYSIRHtiASheA B ni tr 0- phenyl am ne 20 Prepared from
5-chl or 0- 4- i odo- 2- ni t r o- phenyl ani ne (Exanple Al) (4.48 g, 15 mmol),

DLapls ropyl i depe-gl ycerol (10 nL, 81 mmol) and KOH (1.01 g, 18 nmol)
in DVBO® (M&&Cp}gﬁ% according to the general procedure E. btai ned as
a yel | ow SPtdpdratibn Df -Kitrdh Bkl ﬁiﬁ’éHg >
5-(2-tert pratidn 94%1)73@4 I 0 o-e’é—?ﬁl&fo phghfltgﬂr%pﬁé 1%&,61:5? gﬁﬁﬁ%

01/ 29011 p@p}pftl_;lp &;53:@ -gifrg-p. };Epr 219if acid fert.-butyl esters with arylboronic acids

5- chl or 0- 4AiBEtAr ofite @=6d[temfh&81 Zﬁi&hﬂ 4

tert. -buto hangl éi(%; 8 and KG%EHBQ%‘QI)QWECS&QSW@H)D %ﬁ/so
(25 i) at ‘EH&EE‘ r'i‘b‘%?’aa? hg): hweSE- uged ini Isfedioxaney(2fel | ow
solid (14. ALYknd 2MBa0ER01.385 thi Mot ]ernafmel Mmlﬂ@ rﬁchésgeﬂ ;%Lf—hq

4- | odo- 5- ( yA tro- ne Prepareée
5- chl or o- 4&@‘3 ‘3{#$f@%}1§ﬁﬁMéi )alsclae@ le‘@dnﬁﬁiﬁmomnmol),
met hoxy ben2g(OAd)c(3h@bloh )}t PER; (Hmolt8) MDME @0ent§ 108- é?u%gl @cﬁnm& i n DVBO
(30 nm) at é C accordin &geﬂ eneral procedure E talned as a
yel | ow br o™ ghei canYez'mQa oggmdy e mixture was transferred into a separating funnel,

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.

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™).



M5 (ISN) 399 [(MH-]; np 183 C. The follow ng exanpl es relwtgyd oodhe
preparation of (5-tert: butoxycarbonyl am no-2-iodo- 4-nitro-phenyl)--acetic

aci d nmet hwo esteii and (5- cyanonet hyl - 4-i odo-2-nitro- phenyl aC| d
tert.-butyl ester (Synthetic Schene F): 15 Exanple XVi )P&Eﬁ%e@@%f

R'=Boc) 2-(5-tert.-Butoxycarbonyl am no-2-ggdo-4-nitro- phenyl ) - mal oni ¢ aC| d
di net hyl ester To a solution of KOBut (0.56 g, 5.02 mmmol) in DVBO (3 rrL)
was added dixeeiple¥3 mal onate (0.58 nl, 5.02 mol) fol |l owed by

(5-chl oro-4-i odo-2-ni tro-phenyl )-carbanmic acid tert.-butyl ester (Exanpl e

B1 1.00 d d cle 0 S
st |) rﬁed at Q%g {%JHH%')‘S{?E %B‘f{ E%&S‘&’d% aé’t%'y](? aB’é’éQaghiﬁfH 1P ‘H’é‘ 2“3\3?
chl ori de. CPdlmedacldttcrtkbewbesltd 5% citric acid (100 nL), extracted with
Et OAc (2 x 100 M), washed w th brine, dried over I\/gSO4 Renmoval of the

I t |ef f l.
chr onat ogr dnferreF ERBIEN) e Ml s Rl oo B reledi-e ol Pt -as
yeI I OYV giux\r}} EmﬂB-Cgl;baﬁﬂzc apid tas. lb:ﬁyl(ds&PIRﬁlﬁB ~L1108B YD repare dropd [5- (4-Mpdiaxy] -

e

(RS) (5- Amplln%@%dﬂgf foltp; r on“b H§$3Y1]C§fghgnggg@,tgt Ryl estenyFrample C7) By apri |
f2004 SWhPlfﬁgﬁmVﬁmEWM-pyrﬁﬁeﬂ&péﬁéX@m H?Odlzis)ﬂmkaed;@pﬂ Bgay e XV
rom 5-c an ne anpl e
oty oyancatel sp8 PaGoRlehAnRGENE S DSy e BThe Soderd shoceasist. ARSI pey
DVBO (60 nLa)ioaangB@Ghd:(wﬁfmgh (bt ai ned as a dark brown gum MS (El) 375
(M). 5 Exanple Ve (R =CO, Me; R'=Boc)

(5-tertyg B%QFIX???W[IM@@)QOH&) f@dﬁ64cn| tro-phenyl)-acetic acid net hyI

ester A mxtu

2-(5-tert.-butoxycarbonyl am no-2-i odo-4-nitro-phenyl)-malonic acid

di met hyl ed&ampleldanpl e XVI (R=CO2Me; R =Me; R'=Boc)) (3.34 g, 6.76 nmol),
Lid (573 ng, 13.52 nmol) and H20(0 122 L, 6.76 nmmol) in DMSO (46 L)

was stirreqg 4@1&&%52&9627 LL oAl

with EtOAC &’5‘ SRR 8‘3*3%5%?%%33%@ MY oo PPaREI AN eny

|l eft a yel F’ egyi4 halﬂﬁsac ftf“blét}' g8fersil i ca gel col um chromat ogr aphy
wi th hexane/ Et OAc 9.1 to give the pure title conmpound as a yellow solid

(1.37 9, 4Préfared from (RS)-(4-10do-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 (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 VaybrgmdiRS) - (5- am no- 2-i odo- 4- ni tro- phenyl ) - cyano-p@GeishBesasi d
ethyl ester (Exanple XVII (R=CN; R =Et; R'=H)) (20.62 g, 55 nmmol) and LiC
(9.33 g, 220mmol) in DVSO (370 nlL) and H2@7(-4.4 nL) 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 eXaepareskiron|(Sicpartomdthexypt-iph-2niwo-phienyl)- carbamic acid tert.-butyl ester -

(hayor oy ekiHad A% fialh biding B ARRY A4 BE A Bt dcletabn iy 2¥ mB3H°

di met hyl am ncnmdlhglto ﬂlelggnl&rda)rncetdune Prebtyinedar lyellivesalid (33Bang). - but yl ester
via the 25 intermedi ate chloride (Synthetic Schenme F): Exanple Vh

(5- Hydr oxy R )-carbamc acid tert.-butyl ester 15
Apri | AT B N A e U (0.32 g, 14.78 nmol) was
added to a solution of 5-tert.-butoxycarbonyl am no-2- iodo-4-nitro-benzoic

aci d met tfy| Example H7Exanpl e B3) (3.12 g, 7.39 nmol) and MeOH (0.6 ni, 14.78
mmol) in THE (44 nL) at 0 C. The reaction m xture was stirred at O Cfor 15

in. P d 2
T . Pour ed (4 BB b AR dudt 5ﬁﬁ$oe§/&£h%ﬁ@4 DicrEeGcdRANBE GG

sat. NaHCGO3 and - bri dri over nova e so
a yellowoil, which was _purified by sjlica col.um chrorratography W th

cycl ohexanePEerared fzom (pliggrihylaminompethyl-4ipde- ‘@B‘ﬁﬂﬁl?ﬁdl Farbamis|aigiiers o iyl

(2.64 g, 9189@r (B¥BmpleSA) aﬂﬂ-&ﬂﬂlBMfMé‘ﬂ?lB&ron‘ié Rid28rding b 8l ehedl piddedure F,
(RS)-[4-iodg; n|tro 5-(tetrahydro-pyran-2-yl oxynet hyI) phenyl]-carbam c

acid tert. %9?‘1@5"0@?}10‘71‘@01&1 (h:6dt8)r e of

(5- hydr oxynet hyl - 4-i odo- 2-ni tro- phenyl )-carbarnic acid tert.-butyl ester
(Exanpl eloVhEx{@8% gy, 1. 0 mmol ) and 3, 4-di hydro-2H-pyran (0.11 ni, 1.2 nmol)
in DCM (5 n) at 0 C was added p-TsOH H20 (ca. 5 ng) and the reaction vvas

and bring, G BTSRRGS0 AT PP

yel | ow oi |, 4wh]-cdtbutc Aidtefti-Botybestesi | i ca gel

Prepared from [5-(cis-2,2-dimethyl-tetrahydro-{1,3}dioxolo[4,5-c]pyrrol-5-yl)-4-iodo-2-
nitro-phenyl]-carbamic acid tert-butyl ester [RO-69-4741/000, prepared from [5-(cis-3,4-

15  dihydroxy-pyrrolidin-1-yl)-4-iodo-2-nitro-phenyl]-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



col um chromat ography wi th hexane/ Et OAc 9:1 to give the pur Adrh bgogonpound
as a yellowgum (470 ng, 98 %9. MS (ISN) 477 [(MH)"]. 20 Exanple V1

(5- Di et hwlcagw/3eet hyl - 4- i odo- 2- ni tro- phenyl ) - carbam ¢ aci ¢-4g%pha/goasy Y/
ester To a m xture of (5-hydroxynethyl-4-iodo-2-nitro-phenyl)-carbamc acid.
tert.-butyl ester (Exanple Vh), LiCl (3.¢g-) and pyridine (2 eq.) in DW
at 0 C was added net hanesul fonyl chloride (1.5 eq.) and the reaction was

stirred atPpspaced ﬁme% (1,4 MBS - e - b xﬁfﬁé]l&cfﬂqﬂ)-:i%dmsm&dcﬁﬁn ttafbaidiei ng

was continue ut e at NaHCO03- sol
hnd brine, L tbE B %38& Bl (A O 7R e B e toromleany ortEaddyel | ow
oi I, whi ch(he3gpup nirhetj abyording 1©ahe géneed privad Gl 0 DRtHHs Ry bivRolid (2.43
Cyclohexan EtOAc 3:1 to give the pure title conpound as a yellow oil (421
ng). M5 (IS8P) 422 [(MrH) *]. 15 April 2004 WO 01/29011 PCT/ EPO0/ 09553 - 35
The follow ng exanples relate to the preparation of

(2-am n6- 4egr343-Yhé&deyl)) -carbaric acid tert.-butyl esters, [2-am no-4- (|
-al kenyl ) - phenyl ] -carbamic acid tert-butyl esters and

(2-am no 4palQ Pqtienyl) carbamc acid tert.-butyl esters in

regi oi somﬁ—caﬁ"y—p re fashion (Synthetic Schene B): 5 General procedure
F: Preparatlon of (4-aryl-2-nitro-phenyl)-carbamc acid tert.-butyl esters
by direct GrFlkoro-Zoughynd nitfo-biphengbs-2l)ndatlbanipheidyten: -naylhawt ¢ aci d
tert.-butyl esters with arylboronic acids A mxture of the

éfyl bor oni & Bt PGB A A oy D R ok bl R (pelBe

4- di oxanB2) @$6x0g.:2.0 manel) ami MefbeeBpswlylbofdhiSacid Y4Z0ang, 8. anmih accetdingiid h
l|\/| H P 30
1) a 2o S genpiel Prdtefugt, ool & SrBndre gl Y A Rncelo Pt (6 ol 56

in DVF ( 10 rE(Lg at 100 C] unt|I tic indicated conplete conversion of the
i odi de. RNy BES Wd-H)Y hnsferred into a separating funnel, H2O (25 nl)
was added and the product was extracted with ether or EtQAc (3 x 30 nmL). 15

The conbi neghrRplanbc | ayers were washed with brine (50 ni) and dried over
0

Na2SO4. Renova - the solvent left a brown residue, which was purified by
silica gel,colu chr graph wi t h_cycl ghexane/ et her or
cycl ohexan@'?ﬂ'bg“ Ol?Ré“"?ar’T’émPr 'tiogenig b phenyl-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



Exanpl e FI (2-Chl oro-5-nitro-biphenyl-4-yl)-carbam c acid t@rdprii boday! ester
20 Prepared from (5-chl oro-4-iodo-2-nitro-phenyl)-carbamc acid tent.-butyl

ester (ExawpbgoBl) (1.20 g, 3.00 nmol) and phenyl boronic ' 0,
3.30 mml ) according to the general procedure F. Obtai nedpg?/égioé@ﬁ@%w oi |

(843 ng). Ms (EI) 348 (M) and 350 [(M+2}39- Exanple F2 25

(2-Met hyl - 5-ni tro-biphenyl..4-yl)-carbamc acid tert.-butyl ester Prepared
from (4-i odBreparastfgm-(4-ipde-5e(2phethpk)-ethaxpedvnitr@phenylpeirbahmit ydid est.drutyl
(Exanple B A4 enyl.-bor.eni ¢ cis 630 33 rn%?)
accor di ng tggntﬂ%%x Jiglglrt\%rsg%npr_ oc%odgg ge”%ﬁo 1‘?1?%%8“% REyR eo%ﬁng%l PERFSHUIETY
M5 (El) 3280pbtaied as asyelpwisplid (10833 g0 01/ 29011 PCT/ EPOQ 09553 - 36 Exanpl e
F3 (RS)-{4'-Fluoro-5-nitro-2- [4-(tetrahydro-pyran-2-yloxy)-pip
eridin-I-yl MS(‘E& +)4-yl }- carbarnic acid tert.-butyl ester Prepared
from (RS)-{4-10do-2-nitro-5-[4-(tetrahydro-pyran-2-yloxy)-piperidin-l-yl] 5
phenyl }-carbamc acid tert.-butyl ester [RO 69-4319/000, prepared from

[ 5- (4- hydr oyampleFdbi di n- 1- yl ) - 4- i odo- 2- ni tr o- phenyl ] - carbanmi ¢ aci d
tert.-butyl ester (Exanple C7) by treatnment with 3, 4-di hydro-2H pyran and
cat. TsOH. HEO (3 PerPB¥taky-LthGky) (4 fAfdr8-5-ft3-bi -4 8l - L.Qal ¢
aci d accord?%g(; to the jS,energz?{) procédureuF.bI%?lg? ﬁé@?g%b&éﬁ@%@%%gﬂggﬁieger
(894 ng). 19 M5 (ISP) 516 [(M+H) +J; np 144-146 C. Example F

(RS)- (4 -Fl EPGEeSLfFﬁTf‘r[B'}%’-tf -hutoxy-edoxaHyinde-SpitserpReyylbegsbamip asig rert.-

- pi peri di n-butyl ester{ERIAPNHIRIE) Md 2 FTRORARI flict DL N & par ed
from (RS)-(4??yogoe-rl21-n' tT 0- 5-%4-&2-(t?ﬁﬁ&%‘?‘gglﬁf?gﬁcﬁ%‘%ﬂ &{eeg?’é‘%‘ 15
pi peri di n- | PSACAyREnPPyained asamelowself (783 mgbut yl ester [ RO 69- 43551000,
prepared from -

{5-[ 4- (20hyNISASPddoqyrHpy peri di n- 1-yl ] - 4-i odo- 2- ni tro- phenyl } - carbam c
acid tert.- butyl ester (Exanple C8) by treatnment with 3, 4-di hydro-2H pyran
and cat. TsQH H20.. DCMat 0 C] (950 ng, 1.87 nmol) and
4-f| uor oph c acid (314 ng, 2.25 rnnol)
[4'-Fluoro-5-nitro-2-(2-ox0-oxazolidin-3-yl)-biphenyl-4-yl}-carbamic acid tert.-butyl
ester

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™).



according to the general procedure F. Obtained as a viscougsqmingsopi | (930
nmg). 20 MS (I1SP) 560 [(M+H)+]; np 144-146C. ExamlieFS (RS)-

[ 4' - Fl uor gy§ofhdeiP- 2- (tetrahydro-pyran-2-yl oxyrnethyl) - bi F}W Ayl ]
-carbamic acid tert.-butyl ester Prepared from (RS)- 00/&9:%5

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

accordi ng tm;an{%pwneral procedure F. (btained as an orange oil (1.24 g).

Exanpl e F6 (2- Cyanomnet hoxy-4'-fl uoro-5-nitro-biphenyl-4-yl)-carbamc acid

tert.-butyl estef3 15 A)Blr'l 2904 V%) ﬁll 9011 PCTI EP0Q109553 -37 Prepared

from (5- cyafaFiePRERY - H-5uGHy 2 21O PIBheHAW ) CHRARIFAGA tatBud egter put v

ester (Exanple S2) (838 ng, 2.0 mol) and 4-fl uorophenyl boronic acid (392

Ny, 2.8 mPreparad fonsl(Sert-Hutdiy-He6ds-ainils Phesyl)-earbaniad E@ﬂ-b%gd%swl | ow
e

solid (333 : LSP) 4 NH4)," ' 1; 148 C.. 5 Exanpl 7

(2- Di net hyl‘ﬁ%%@ﬁﬁ% 3-??8%’&*%5‘5‘&##4% XﬁWFQfH%Pﬁl%ﬂBM%%‘PIH
tert. - bubylacesddirg 1ortlp aérehl %ﬁ'@i&du_re F. Obtained as an amorphous yellow substance (1.2 g).
(5-di net hyl am nonet hyl - 4-i odo- 2-ni tro- phenyl)-carbam c acid tert. -buty%

ester (Exa I 4-fl uor ophenyl boronic acid according to the general
procedure I%%?%%#Q#z&ﬁ)as a yellow solid (1.01 g). 10 Exanple F8

[2-(2,2-Di met hyl -tetrahydro- [ 1,3] dioxolo [4,5-c] pyi"
ol - 5-yl) - 4' Exampbr BYSH- ni t r 0- bi phenyl - 4-yl]-carbamic acid tert.-butyl ester
Prepared from

it o pheny Pl e B ¢ PR PaRbo PR BARUP eI 308 ebcpar ed 11 om

[ 5-(cis-3,4- 15 di hydroxy-pyrrolidin-1-yl)-4-iodo-2-nitro-phenyl]-carbamc
aci d tert . -Brepared frotre(S-teR-bmpiey-4£9)db3-nitre-pheeyl)-cavbaniacdd thirmabubydester opane

411 vor SOnamies) (4 521 BEuelyend I bnchy BT aia 067 £ 4 omgagl.

-

procedur e RccaBing todhe general peededwralbIOhtainied 8s apgmoivhops SlowAstbsianddHidro] ; np
119 C. 20 Fganple F9 F9

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)



(4' - Fluoro-2-nmet hoxy-5-ni tro-biphenyl -4-yl)-carbam c acid t16rAprit Bosay! ester
Prepared from (4-iodo-5-nethoxy-2-nitro-phenyl)-carbamc acid tert.- but yl
ester (E)(@g@ ) (3.68 g, 9.34 mol ) and 4-fl uor ophenyl

(3.61 g, 25. hfr?#gﬂs) according to the general procedure F. pégg@gpneﬁa
yellow solid (2.69 g). 25 M5 (ISN) 361 [(MH)-]; np 250 C. Example FlO

[2- (1, 4-Di oxa-8-aza-spiro [4.5] dec-8-yl)-4'-fluoro-5-nitro-biphenyl-4-yl]
-carbanmi ¢ agdctrdid@rotthe Berterdl ppsdeirelio Obiined 23remMPhobs A sUBETRhEP(EBL09553
-38 Prepared grom[S (1, 4-di oxa-8-aza-spiro[4.5] dec-;

8-yl)-4-i od®82-nitro-phenyl]-carbanic acid tert. -butyI ester (Exanple C4)
(4.0 g, 7.02 nrnol) and 4-fluorophenyl boronic acid (1.33 g, 9.5 mmol)
accordi ng tM{St(EE 3gerfdf'al procedure F. Obtained as a yellow solid (2.43 g).
5 nmp213C(dec.). Exanple F I |

(4" -Fl uor o-%’- mﬂl‘%é%— 5-ni tro-bi phenyl-4-yl)-carbamc acid tert.-butyl ester
Prepared fr 0-5-net hyl - 2-nitro-phenyl)-carbam c acid tert.-butyl
ester (Exanple B2) (756 ng, 2.0 mmol) and 4-fl uorophenyl boronic acid (420
ng, 3.0 ISTrD[2)-(18&3Bdm:dj-&gzzt-spiroiaﬂdee-Bgﬁhéf-ﬂhomﬁ)mﬁdwbépﬂ%.nygét)é]-mﬂarakae:irl
anor phous ye g stance (611 ng). M5 (ISN) 345 [(MH-]. Exanple F12
(4-tert.-Bu oxyc onyI am no-4'-fluoro-5-nitro-biphenyl-2-yl oxy)-acetic
acid tert.-butyl ester 15 Prepared from

(5-tert. - bu?mpméﬁm%-éh&m:@-&-mom 5 Ydec-BHdhdxipiloRenitice phasiyl] - tasbamic

but yl t f

aglé (?ZSera&%MLﬁl gt ((Eé%%‘ﬁl 334331 g‘[gﬂﬁ@ ene?g?é%?do&égéﬁﬂ&?@grtgfg?fggd as
an orange s 63cg 6.&98@!@)) acmdmgml}hef@mez[almeydqre Fnpbedn@Basa yellowanhd ¢1.863
20 (2-Chlorg-4'-fluoro-5-nitro- blphenyl 4-yl)-carbamc acid tert.-butyl

ester Prepared from (5-chl oro-4-iodo-2-nitro-phenyl)-carbamnc acid
tert.-butyl ester (Exanple,  Bl) and 4-fl uorophenyl boronic acid according to

t he general Wr(b‘iﬁf’éd@ﬂé(m*'l‘%hawﬂééﬁs a

Example F23
(2',5'-Difluoro-2-methoxy-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester

Prepared from (4-iodo-5-methoxy-2-nitro-phenyl)-carbamic acid tert.-butyl ester

15  (Example B5) (3.94 g, 10 mmol) and 2,5-difluorophenylboronic acid (2.21 g, 14 mmol)
according to the general procedure F. Obtained as an amorphous yellow substance (1.05
g).

MS (ISN) 379 [(M-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




yellow 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.-but woesises 15 April 2004 WO 01/29011 PCT/ EPOO OQSSSP&%J,E@&Q ed
from [ 4-iodo-5-(2-nmethoxy-ethoxy)-2-nitro-phenyl]-carbam c aci ert. - butyl
ester (Exanple B6) and 4-fluorophenyl borof € acid according to the general
procedure E. Obtained as a yellow solid (1.833 g). M5 (EI) 406 (M). 5
Exanpl e p1Brepared from (RS)-[4-iodo-2-nitro-5-(tetrahydro-pyran-2-yloxymethyl)-phenyl]- '
[2-(2-tert Ok )9(])(5-, <f2 ,t.ri0r_Rj 4- -.car. ] id
fert - but ylca!gst P I%Eeggar edl%?treg %‘Eﬁﬁ%‘lé‘/ﬂ dnldCr. hhmﬁﬂéﬂylborxmc atid aQ@cmiﬁugqg

[ 5- (2-t ert theaseneral Pracreéssy)E- Dhtzined 2 siyellow-lisiwadh(3.06@r bani ¢ acid tert. -
butyl ester (Exanple B10) and 4-fl uorophenyl boronic acid according to the

gener al pmgglm@;f%@@qq)aj_ned as a yellowsolid (735 ng). 10 M5 (I SP) 449 |
[(MtH) +] . Exanple F1

[4' - Fluoro-5-nitrg-2-(2-oxo-oxazolidin-3-yl)-biphenyl-4-yl]-carbamc acid
tert-bufyl Ex—ggf—lé«%lﬁ’r epared from
[ 4-10do-2-nitro-5-(2-o0x0-o0oxazolidin-3-yl)-phenyl] _carbamic acid tert 15

butyl est ef2'{HRr6P-6158RO8-bar: 8-ritr®Miphenyl-4-yl]-carbamic acid tert.-
[ 5- (2- hydr ox%/- et hyl am no) - 4-1i oc?g]-é%?);‘i t r(§- pl)%eer?yl ] -YC]acratr)aaf1l1m(:C azglci 8r t%l'rl?’l - but yl
ester (Exaﬁﬁ Te C10) by treatment with 1,1'- carbonyl diinm dazol e in di oxane
and then in pyridine with cat. DVAP each at 100 ' (503 ng, 1.12 nmol)

and 4-}‘ | uopmpbea;&daﬁng@q-aqudmé&%iyiﬁla?zyloﬁﬁ-mo?i%a?ﬂr&&%nik/%ciaIhkgrt.- 416
??nMerl_l)a_ ]prsﬁﬁiﬂ%&% (@amgﬁgmsgl. g,83.¥8erm1?o gr?é IZ%ugropherrxT}% oronic acd ((O.Gll\g,

(4 - Fl uor 0439 merhbi) uycdt dingeb e géorerdl pkereBiRI T DBtaifled/dds FRONABLE (00 Slo).
tert.-butyl ester Prepared from (4-iodo-5-nmethoxy-2-nitro-phenyl)- cgr bam c

acid tert. t anpl e B5) and 4-fl uoro-2-nethyl - phenyl boronic
acid accormﬁ)ﬁﬂ%éﬁﬁ'al 25 procedure F...Obtained as a yellow solid
(699 ng). Ms (EI) 376 (M).

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



15 April 2004 WD 01129011 PCTI EPOO/ 09553 -40 Exanpl e P18 15 April 2004
(2-tert.-Butoxy-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamc acid tert.-butyl
ester Prepédedkdorom (5-tert. - butoxy-4-iodo-2-nitro-phenyl) pekbgiiiossACi d
tert.-butyl ester (Exanple $4) (1.4 g, 3.21 mmol) and >

4-f | uor ophenyl boronic. acid (0.67 g, 4.42-44ol) 5 according to the general

rocedure k.. i N as ,an,anor.phous vell ow substance (1.2 . M5 (ElI) 404
E)I\/E) Ex a,%frgoéqgﬂﬁg ahd dfied over 22304. Kemoval of the solvent left(a brom?n) residue,(whigh'

(2-tert. - Bwappurified by silico g8 Bluiird o RRSS Asid-wWith ¢ ' tert.-butyl
ester Prepargd fron)fgé-teﬁt.. -g_yto y-4- %@@-‘ﬁﬁ%@%%%ﬁ@%aﬁbam c acid
tert.-butyl Qpeyane ek e eéﬁ-f“@ﬂf@“@,d- 3.21 mml) and

2-f1 uor ophenyl boronic acid (0.67 g, 4.83 muvl) according to the general
procedure F. Cbtai ned as an anor phous yell ow substance (960 ng). MS (El)

404 (M). Exanple-F20 15

(RS) - {4' - FlGawmerpl provedure I2- [ (R) - 3- (t et rahydr o- pyran- 2-yl oxy) - pyrrol i din-1-yl
] - bi phenyl - -C ami cid tert.-buiyl. ester Prepared from

(RS o) oBseirt et Sl Ao 25 a Bty trrbmis ekt phustasy by o bemplative

yl 1 - pheny| Sueaidbamplingiof @-ibdo 2~ hittoyphedyl)edarhdie 694 637 stepd GRELRA from
[5-((R) - 3- gygii%g] yrrolidin-1-yl)-4-io0do-2-nitro-phenyl]-carbamc acid
tert.-but yP ester ?ﬁxanpl e 20 Cl1) by treatnent with 3, 4-di hydro-2H pyran

and ﬁat . TAQHDRREE dfmhe[:(@Mogb-Enﬁq-phﬂuyﬁ-ed‘rb#@fc@@iﬂ&éﬁt}@%ﬂoé}g& (Sgglnqsnggﬁgs,gi g I%
t582.t [ ?M?g'ﬁf’%mgé%ﬁgfgﬁﬁggnggg&' @% m?nsol)aal%éeécicay&ggg)zl (3 rngl%) in an?sdle (6 mL) )
I(D 2' - Fl u?(gr ?M@é ﬁéltrh@xtyﬂ%é}nm&eoa qu;h&ﬁggphérey_{ﬁ)ﬁ qlﬁﬁp@}gg %r%gf%a%ggﬂﬁiﬁggmﬁ tes]t er
repar e z - 5- hoxy:= 2-vi{ro-phenyl)-carbam c dacid‘tert.-buty

cotor (ExcaBple LRNR RGN (1 3k Lt 1903 54, Toumanyl Hbe owrrenea
(0.60 g, A4tB@shrred jntd 5 sépratingZ0Rdel, MED Q30 299 Whs RATEHERAK OFr B ce #s

extracted with EtOAc (2 x 100 mL). The combined ofganic 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.



according to the general procedure F. Obtained as an anor phgysyry 8bdLwW
substance (687 ng). MsS (ElI) 362 (M+). Exanple F22 5

[2- (1, 4- Dy p/spgga- spi ro[ 4. 5] dec-8-yl)-2' -fluoro-5-nitro- Q'icr}ﬂ%yllﬁs‘a‘i yl]-ca
rbamc acid tert.-butyl ester Prepared from

[ 5- (1, 4-di oxa- 8-aza-spiro[ 4. 5] dec- 8-yl ) -44i-odo- 2- ni tr o- phenyl ] - carbam c
acid tert.-butyl ester (Exanple C4) (1.89 g, 3.47 mol) and

2- f | uor ophdiglflbrvang exazuples relade ©3thg prepark@ionmod|(2-aavoordanytethynyl-pbemdhier al

FE (I\)/I(J:rl?i)d g]r ;e E%rb%lig %&? ELE;—%#%[I é&kg%rgﬁéﬁ&é&cﬁ? pu%’e0 fa%.i'on V?}q{thali:? Scﬁzéﬁe G):

(2,5 -Di fl uoro-2-nmethoxy-5-nitro-bi phenyl-4-yl)-carbamc acid tert.-butyl
ester Pr epﬁ@dﬂiﬂﬂﬁiﬁﬁ_ﬂ%do- 5- mret hoxy- 2- ni tr o- phenyl )-carbaric acid
tert.-butyl I K2 _ | an o
2,5-difl uorP cr)g%té%%nll)%r(%wc?él E&?é P%%m% c%}?agr??}%@g%é‘?br |er5163r tc’?' %cﬁlé’ ga%lr‘fgr al
procedure Rougigafiédodms 2antrarmrepilowsrbaalit asid serbshembesterd with agdtylenivs (1 SN)
379[(MH)"C£‘ (= | e F24 20

[2' - Fl uoro- E'??- Met hoxy- et hoxy) - 5- ni tr o- bi phenyl - 4-yl]-carbam c acid

tert. - but ylalseSpapgahiepacwpinfrof f#-ethynyl-2-nitro-phenyl)-carbamic acid tert.-butyl esters

[ 4-1 odo- 5- (‘ﬁp{% MeLt hoxy) - 2-ni tro-phenyl]-carbam c acid tert.-butyl
ester (Exanple and 2-fl uorophenyl boronic acid according to the general
procedur e End SGhogashied cauplingyod BHododedriidl,B 3libRlrgybenB{H] [ 1ISA)disbepinf I-vhed) " | .
25 Exanpl e k35 -

[2' - FI m o-“g-a.lna;c'g3 (@néc;cf{ﬂeqorughdfidr 0- pyr an- 2-yl oxynet hyl ) - bi phenyl -4-yl ]
-carbani ¢ famixtutesnfithe aidy (3.6 5t 2 mmi &), ApetylenROOmpaRnA1(3204.5 6! BFN{10S553
-42 Prepar f 10 OrY & . .

(RS [ a0 odumaDRPACPRIe (3 mofio) sad PBh (2.5 molog) in THE (13 sl Litbivery igsqluble
aci d tert . rhatesidl IOdF éup tEl2mb) eotdid)beadded] - wdsstirreg lien3q indr atr23°Caehilk being

20001 41 N9 grgdd VP RIBHCaP (108 SU10e5 whs addb3nidirfiRg fad Elcliiet B0 4 52800
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



M5 (ISN) 445 [(MH']. 5 Exanple F26 [2'-Fl uoro-2-(4-nethasyapri 2004
benzyl oxy) - 5-ni tro- bi phenyl -4-yl]-carbamc acid tert.-butyl ester Prepared

from [ 4-i gglgo9réed1 et hoxy-benzyl oxy) - 2- ni tro- phenyl ]| - car bagi-¢/maghfosker t . -
butyl -ester (Exanple B 11) (1.69 g, 3.38 mmvl) and 2-fl uorophenyl boronic

acid (0.61 g, 10 4. 39. rrm:l) accordi ng to-#he gener al pr ocedure F. (btained
asayellowfoagi(940 .. M5 (1 SP) 464@&: L npl e F27
(2-tert .- BuPospared frgm @rmﬂgérr@ewwtm@o pméhyar maaéwwﬁm egjey (Fxample

tert.-butyl BQ?EPB E rLp R E&P %13 acT;t;)yle mL 4.5 mg‘nol) accordt)n'}t to the generai

(5-tert.-butoxy-4-Fodo-2-nitro: yam ¢ acl d tert ter
(Exanpl e s4prgzded K, Obtagsdmgt)eeaﬂéﬂwm(ﬂ%mgaphenw boronic acid {2.23
g, 14.1 mmol) according to the general procedure F. Obtained as an

anor phous yﬂé@rg}%@ﬁ‘;@? G5 (AR @ M5 (1SN 421 [(MH)-]. General

procedure G 2 reparation of (4-aryl-2-nitro-phertyl)-carbamc acid
tert.-butyl _esters by Suzuki-coupling of (4-iodo-2-nitro-phenyl)-carbamc
acid tert> - ers with bis(pinacol ato)di boron and subsequent
reaction with aryl halides A mxture of the

(4-i odo- 2- ni[ .1 O-NAB@HY- pipefeird czﬁi;&csh khylethyhplpIRaYR cadbintlc BBkt -butyl
bi s( pi nacol zgt 0) di bo?oir?pfz 2 P—'?l) KOAIP% Ye %ﬁ&%ﬁ azlgrclgdmzf PPh3) 2 (u?fy
mol % in 1,4%eD5 dj oxane (25 m_) was stlrred at 100 C until tlc indicated

conpl ete conversion of the iodide [ef. Tetr. Lett. 1997, 38, 3841-3844].

After addit Pegpa9éd frb Holsal4l she fmﬁi -yl :P-@Lﬁr 2arbamiendcid tead 2M
A Ler addi Pﬁ’é}: - jodoad4 shettylpferaani-1-y1)- Bﬁ‘ﬁ? b c%l

conplete ¢ 0 h\%@’ll gft%ech}aprle,% ﬁ#ég %\%16 é’?‘t@z’ 8&??‘8“3% ene t 'y t{-% C ated

t ransf er ;e d abdtir@ing t6eREgaleta frdcedure/K. dﬁi’a@lécma &eﬂﬂﬁ@o&%ﬁa (ang)t he pr oduct
was 30 extracted with ether or EtCQAc x 50 nmL). The conbi ned organic

| ayers were ri.L.2 04 WO 01/ 29011 -43 PCT/ EPOO/ 09553 bri ne
(100 ni) anﬁ%ﬁggg'%%/t&%ﬂg’ﬁ lkg val of the.solvent left a brown

resi due, which was purified by silica gel colum chromat ography wth

cycl ohexane/Eztaimple 164

(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



cycl ohexane/ Et CAc to give the title conpound. General procegugi bhod
Preparation of (4-aroyl-2-nitro-phenyl)-carbamc acid tert.-butyl esters by
car bonyl aty uki - coupling of (4-iodo-2-nitro-phenyl)- 1.co.acid
tert.-butg‘/‘lldglsﬁ%% with aryl boronic acids A mxture of t%@mﬁ%%
(4-i1o0do-2-nitro-phenyl)-carbamc acid tergg-butyl ester (I A nmmol), aryl
boronic acid (1.1 mol ), K2CAB (3.0 mmol ) and PdC1l2(PPh3)2 (3 mol %9 in

ani sol e (6 Prepared n tvas steps asifaltbvadd: 80 C under a CO at nosphere until thin

| ayer chromat ography indicated conplete conversion of the iodide [cf. Tetr.

Lett. 1993,..34 - T ' .t f d_int. t]

Funnel - HrOFg SipiSeR of 8P b 2 NG thidobortifin W AREBYD Srwati® e BRI (1

x 100 ml). ¢khee (Examimpla€d) (46Fang.d hecd) in asetoae (@Sdd and He® (1 ad) 0650 nl) and -

dried R f | t N i,due, . whj ch

15 pur 11 e oamaRTBERe 8 (4 S Sol 3B ion e e rEda G 8L

gi ve t hest i mixturecorsptioed forGeiner23 °C. Obtaided the: [ SR dpdioabithforadrpholin-4-yl)-4-

4-aryl - 2-nj t,r a- - i i.d tert, -but t 4-{al kenyl -,

ool 2 Ao AR BECIA 0y AL i A

E gr t.-but Z I yeﬁ_etgemairﬁyl, ﬂBithvTals kﬁcted:witﬁ pl@g@fa_cgtylene _(%.17 ml, 1.5bmmo|1) according to "
-nitro-4-%r1 but St anna = en -C am,l | tert.-but ester wmt

aryl hali g grnedl RipEERC. OBeaindd ki JR AT (i et y

(4-io0do-2-nitrophenyl)-carbamc acid tert.-butyl ester with

trial kyl ar yMSHEP) 4742 $(M+Hi) Xt mpe213£221 °C.

(2-nitro-4-tributyl stannanyl - phenyl )-carbam c acid tert.-butyl ester (525
my, 1.Q mgd gpared fromthe corresponding

(4-1i odo-%- - nyl)-carbamc acid tert.- 25 butyl ester (Exanples B)
(10 mmol ) by reaction with hexabutyldi stannane (73 ni, 15 mol) and

Pd( PPh3) 4 ([31/31(6&9,10:@.—&%190[4-51 deot8iprd-ipo-4ripheayledgngl-Frunyh-wamic acid
accordi ng tt@rtﬁHﬁ%rles@}em Soc. Jpn. 1983, 56, 3855-3836), aryl halide or
vinyl triflate (0.95- 6.0 mml), anhydrous LiCl (126 ng, 3.Omvol) and
Pd(PPh3)4 (5 nmol % in DVE (3 m_% was stirred at 100 C under_ argon .

at mospher e RFgp3ted fogn [ 36k 4-drexa-Serrpinitodd- lsies i i4oiedor2-a0re-phenillasaibamic The
reacti on wagidea-ed en i gt = k f
S B e g 1 b oaepara e tinetfine (1 ¢ B 1S
dried over Wﬁ@&awom%%hew%@r@@ﬂm%- Qbtained s marange salid{bdd-oi |, whi ch
was purified by silica gel colum chronmatography with hexanef Et OAc to give

the title CuSRENICL7s BMAHYT! mBAPA1¥6>@1/ 29011 PCTI EPOO/ 09553

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



-44 The followi 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 somgye ¢eddoy: pure fashion (Synthetic Schene G : Genergk,{,@g&ﬂg e K
Preparation of (4-al kynyl-2-nitro-phenyl)-carbamc acid tert.-butyl esters
by Sonogashira- 5 coupling of (4-iodo-2-nRu4Vko-phenyl)-carbamc acid
tert.-butyl esters with acetylenic conpounds; also Sonogashira-coupling of
(4- et hynyl -Erepared &ropm Erydr}.-todotaaibonglaimin-Gribde-Meiiyrh- frhplsslfanyl) tavetiracid

hal i des; i.fa: |, f,8-i0dond-aryl -1, 3-4dih - b
L o e oS0 ELAAR IR B0 By R e RN e o R LSO RS o
(3. 0- 4. 5 meskgrdingtetthe genaral quopdundK( Qbinkdss amotange BIAN700&g5. ol ),
PdC12(PPh3)2 (5 nol% and PPh3 (2.5 nmol% in THE (12 nL) [with very

i nsol ubl e yxaiEPYako P+ 0. 122l | d be added] was stirred for 20
mn at 23 C \Mt‘(]fglpg be:{)tr‘}qé]_1 (\gg‘r)g)é?%v&zltglﬁhﬁggn. Cul (1.2 rnol% was added and

stirring was continued at 60 C under 15 Argon atnosphere until tlc
i ndi cat edl c@é@Monversi on of the m nor conponent [cf. J. Og. Chem
1998, 63, 8551] . The m xture was transferred into a separating funnel, 5%

Cir >y " . y 3 5
00 L) T e o p b AR AR LS e BT |
(50 ) ancl? brin 0, m fol | owed %gdryi ng over MgSM. Renoval of the

(5
sol vent | efireRarsE foghl4-idoRré2-magther-siaexe?-pisra-phesyl Ibsarkamic eeid gert-tavylumn
chr omat ogr MMalniblh %Q@qn, gﬂﬂlj LK i ous
EtCH to gi \%ﬁme E{:SI gsg(?gound. _Exarrplde[SHIgnSrME%ﬂ% (‘U'.%%L,%%?J Aordity®
(5- Chl or o- 39 p4 geperal pressdits K Abtrinsrang vellavasobid(PeS med-d ter-t.-butyl ester
Prepared from (5-chl oro-4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl

ester (Exanybe¢ISP3a1B1MEE)?] @d@oq(mﬂoﬁ'ﬂﬁn gmybaget yl ene (0.5 nL, 4.5
nmol ) according to the general procedure K tained as a yellow solid (944

ng). M5 (I 3 MH-] and 373 [(MH+2)'];..np 166-167 C. Exanple K2

(5- Met hyl - Mphenyl et hynyl - phenyl )-carbam c acid tert.-butyl ester

15 April 2004 WO 01/29011 PCT/ EPO0/ 09553 -45
(5-Methoxy-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

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

MS (EI) 368 (M*); mp 129 °C.
Example K12

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

20 Prepared from {4-iodo-5-(2-{2-[2-(2-methoxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-2-nitro-
phenyl}-carbamic acid tert.-butyl ester (Example B7) (5.7 g, 10.0 mmol) and

phenylacetylene (1.65 mL, 15 mmol) according to the general procedure K. Obtained 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



Prepared from (4-iodo-5-nethyl-2-nitro-phenyl)-carbamc adqst;quﬂgodwtyl
ester (Exanple B2) (1.13 g, 3.0 nmmol) and phenyl acetylene (0.5 ni,

mcl) acc i the general procedure K (Obtained as a ow
sol i d (79%%’ Boif (El) 352 (MH): np 161-164 C. 5 Exanpl ep%&?ao/}lﬁlsi

[ 5- (4- Met hyl - pi perazin-1-yl)-2-nitro-4-phgwyl et hynyl - phenyl ] -carbam ¢ acid
tert.-butyl ester Prepared from

[ 4- i odo- 5- ( Beepeted ftorp [ perteburoxyearbyryaminior D-iquive tyrifro-ghiehaxy)eacetic deitl eert.- -

butyl ester he | epe .5 ,
a5 mot) 1R EEBER (Baftele St (6 2 9 ariP s, BRE BRERHORTEAY L4 AP mmnd)
gr een- yel | caeconlingito(the gengyal pmedmﬁl‘ﬁ Olddingd Mdrdfyellow solid (7@ ). Exanpl e K4
(.5- Mor phol i n-4-yl -2-ni tro-4-phenyl et hynyl - phenyl )-carbam c acid tert.-butyl

ester Prep M%d(I Eﬁgp i n-4-yl -2-nitro-phenyl)-carbam c acid
tert.-butyl es §ﬂ)%§§gﬁ\€ ﬁ%ﬁe'ggﬂ?@o%go ng, 2.0 mmol ) and phenyl acetyl ene
(0.33 nmL, 3.0 mmol) according to the general procedure K Cbtained as an

orange sb6l i BxamgdeKid). M5 (I SP) 424 [(M+H) +]; np 190-191 C. Exanple K5
(2-Nitro-4- phenyl et hynyI 5-t hi onor phol i n- yI phenyl )-carbam c acid

tert.-but I

(4-i 0 dou 2yn| 2) ?PLleﬂ %-4- ? tro-4 hen?'lgtl%ynlyt-ph%na/%art]une
ester (Exa Ie CZ) (1.0 g, 2.15 rrm)l and phe Iacetyl ene (0.36 ni, 3 22
mmol ) acchEFPF\@dtf@m (RS (e t-dimeshislc d@man vimethormst-iedo?aige- sol i d

(Egzzagp Ing) “@&yﬁ%méfl@(a{r{pwﬁ)@ 5%”91 A8andi§ %N@L@ﬂylad@ﬂrl&%](l%ﬁﬂfcﬁl mmol)

[5-(1, 1- Di o%otd:\mg)mhpamera%mmydymﬁ Qitaiped apareonznge salid(5-9gkny| | - car bani c
acid tert.- butyl ester 15 April 2004 WO 01/29011 PCTI EPOO/ 09553 - 46

Prepar edol NMN@SN} $675 (RSH) ¢l hpweriadeqc a sol ution of
(4-1odo-2-ni tgr,n(; 5}th| (()m)r]z)?: pn 4-yl - phenyl)-carbam c acid tert.-butyl

ester (Exangle CfZ] 2465 ng, 1 mmol) in acetone. (25 nt) and H20 (1 nlL) 0.3M
anmoni umol . (0.3 nmL) and 33% H202 (2.3 m.) were added at OC and

(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



5 mxture was stirred for 1 h at 23 C. (Obtained 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 Yo gfidk; (497 ng, 1.0 mol ) as an anorphous yell |,
which was reacted with phenylacetylene (0.17 ni, 1.5 mmol P(\g\%/ggrﬁﬁ:% to

t he general procedure K Obtained as a ye43ow solid (245 ng) M5 (I SP) 472
[(MH) +]; np 217-221 C. 10 Exanple K7 [5-(

1, 4- _Didoxa @’rapaxeé@m(%WW-W—thpﬂeqmmybmibydﬁIterpHmtyll &tecar bam
c acid tert

(5oL 4 a ERERAVR TN 5137 & 5,85 ppmel) and mheparsiires G ddmle

acid tert. -Méymnuél zeqco(cﬁuatqﬂhe géaral(Bo@dury K 70bired mpkn) obivedsolid (1.6 ).

phenyl acetyl ene (1.24 ni, 11.3 15 nmol) according to the general procedure-

Exanpl ; Tp . MB (ISN) 478 [(MH)"]; np 179-180 C.
K b al e3P 30306R R0, b el VB (15N 478 [(MHT:

[ 5- (2- D et hyl am no- et hyl sul fanyl ) -2-ni tro-4-phenyl et hynyl - phenyl ] -carbam c
acid ter$. -Exsmple K&&ter 20 Prepared from
[ 5- (2- di met hyl am no- et hyl sul fanyl ) - 4- iodo 2-nitro-phenyl]-carbamc acid

tent. - butyl { @?% L

(8n25 n1lf y2( z[gr%rgﬁ?ﬂgg ))8&%@ ZFE% eraﬂmﬁ ?}g?gp%%ﬁg%cxh% as an
anor phous ywitflssterat eri al (595 ng). I\/B (I SP) 442 [(MtH) +]; nip 179-180 C.
25 Exanpl e K9

5- - B
o o et hyfg‘g%‘%%ﬁ%p Sy o e A iy 2 %8‘9’3@%?@%%%‘83523 )
from (5-t ertert-ButrbssierdROLASS451/A60 @-ﬁﬁahiﬁvﬂ)m’méﬂ?ﬁlﬁg@ f%h‘% 9xyat-éqdoc
acid mag hﬂ-nﬁ?&-ﬁheﬂy@‘@{fgﬁﬁl%d &;@%uﬁgesté‘r (ﬂa |B)4) @ﬁb % nittob) | %‘,j ene

(0.27 m, 2.5 pmol) "according to the’'general as an
orange sol |@3W%NM@S1(255P}1 A 5Empl), 5-9?11’1#&092'5(11121% ¢1 mmobead
K10 [5-(2- Nejovex )26 Iﬁgow)mx%oﬂ' 15%9et6n@ﬂ§@ﬂﬁtmzb plog il 98608 &dé’}ﬂ d

tert.-butyl ester Prépare
[ 4-i odo- 5- (@Wﬁﬁi@éﬁ%&%? !anIQ S ompeblaecprding todhe genseal Precsdure oyt y |
Obtained as a yellow solid (2.74 g).

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

Prepared from (5-hydroxymethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(Example Vh) (2.61 g, 6.62 mmol) and phenylacetylene (1.10 mL, 9.93 mmol) 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.



ester (Exanple B6) (876 ng, 2 mmol) and phenyl acetyl ene (0.18Apml206% nmol )
according to the general procedure K Cbtained as a yellow solid (569 ny).

10 M5 (IS M+H) +] and 430 [ (M+NH4) +]; np 118-119 C. E}ﬁgp 11
(5- Met hox? 26131’% H) 4- phenyl et hynyl - phenyl ) - carbam ¢ aci d teF -bui)gelbyester

Prepared from (4-iodo-5-net hoxy-2-nitro-pkenyl)-carbamc acid tert.-butyl

ester (Exanple B5) (1.18 g, 3.00 mmol) and phenyl acetylene (0.58 ni, 4.5
nmol ) accorw t he general procedure K btained as a yellow solid

(1.1 g. M5 (ElI) 368 (M); np 129 C. Exanple K12 [5-(2-[ 2-

2- (2- Met hopey t - | -
Lhegyl] -car ba%% acl cﬁ%ggﬁ%@ 46&}& H?Pé&%jt] é}%é%é’r%r%rr%l @g%ﬁ@ﬂd{yﬁ&?&f‘y

[ 4-i odo-5-(2-] 2- 52 (2- met hoxy- et hoxy) et hoxy) - et hoxy - et hoxy) - 2-ni tro-
phenyl | - carPrgpired o (3-eranomisthopy-4der2-piscaphtnyl BRrbémicracy] tero-batyheste) and

henyl acet e

pheny| acet ymasplds A 96me LEuHELI) AEFOLHIRBctint ep Rt ARSI, |
(5-tert. 5Bu@dh?gmwp@ﬁﬂmﬁ@bﬁtméa%ﬁH@WOédKWﬁlmgbhenoxy) acetic aci d
tert.-butyl ester 15 April 2004 WD 01/29011 PCT/ EPOQ 09553 ' -48 Prepared

from (5 t ergss- (Egtgyg)(m%?w@%_no- 2-10do-4-nitro-phenoxy) -acetic acid
tert. butyl ester Exarrp e S1) (1.46 g, 2.99 nrnol) and phenyl acetyl ene
(0.49 nL, 4,49 qm)l according to the general procedure K. Obtained as a
yel | ow soli M5 (I1SP) 486 [(MNH4)t]; np 130 C. 5 Exanple Ki4
(RS)-5-(2, 2-Di net hyl -

[ 1, 3] di oxol fncdFbrebhenyiethyayl)3-hodbxphanyl- 21
from (RS)- 5[%;62 2-di ngtﬁiyly ﬁryl) 1, 3) ?dl gg?gl a)rﬁ1 %%}%gg$wi&?%836d?%fm§p

phenyl am né EExarrpl e 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 (904 Bpepared fidm (3-BpjroRfifethyMidihdo} 2-niteo-phéniAafbamic acid tert.-butyl ester
(Example Vh) (2.00 g, 5.07 mmol) and 4—ﬂuoropherii‘?lacety1ene (0.91 g, 7.61 mmol)
according to the general procedure K. Obtained as a yellow solid (1.55 g).

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



Exanpl e K15 (5-tert.-Butoxycarbonyl am no-4-nitro-2-phenyl etgypyil 260z oi c
acid nethyl ester Prepared from

5-tert. - bwigopgymaribonyl am no- 2-i odo-4-ni tro-benzoi c aci d mepRykp@desss
(Exanmple B3) (1.22 g, 2.89 nmmol) and phenyl acetyl ene (0.48 nL, 4.34 mmol)
accor ding to 15 the general pr ocedure K. - &bt ai ned as a yeI | ow solid (793

S (I 35@397%% and 414 NHNI—MﬂMO 173 C. Exam|e K16
(5 tert. HGOULng 19 Bezeptre éctdm%% Obtrineg ap 2 yellaw-brewer d
met hyl esteﬂiscoﬁsei@medn gy.om
(5-tert.-but oxycarbonyl am no- 2-i odo-4-nitro-phenyl) -acetic acid nethyl 20

ester (Exa éﬁ\{ g Me; R'=Boc)) (1.32 g, 3.03 nrnol) and
phenyl acetg(Ff %I ((23(3 ", 4.55 mmol ) according to the general procedure K
Obtained as a yellowsolid (1.1 g). WM (ISP) 411 [(M+H) +], 428 [(MrNH4) t]

and 433 [ ( xdmpld K25p 134 C. Exanpl e K17
(5- Cyanonet hyl - 2- ni tro- 4- phenyl et hynyl - phenyl ) -carbam c acid tert.-butyl

t | 4 2911PCTEP0095:4 f
(5 cyancirotRoRarEd FOb o nto BB TR0 oA Lol be o Lo BasReidsed
(Exanpl e B®utesteREGHm R Bﬂnc()m g 3.0%nel) Hhd8bitsrebhedideRlranyiacai M sne

(3.24 m, ording to the ral proc ure Cbta hed as an
olive soli d"?’fﬁe“cg‘?%"%ﬁs‘ iﬁ%ﬁneégr?i‘ﬁlm—g meﬂﬁ"‘ ‘@’50 Wa’i‘?ﬁ e K18
(RS)-[5-(2, 3-Di hydroxy-propoxy) - 2-ni tro- 4- phenyl et hynyI phenyl ] - car bam c
acid tert. MS)(IEQIAL?@MB,mIP%ﬁaPéd from

(RS)-[5-(2, 3-dhydr oxy- propoxy) - 4-i odo- 2-ni t ro- phenyl] -carbam c acid
tert.-butylgestelyd 6$- 54511000 (3.23 g, 7.11 mmol); prepared from
(5-allyl ox%— - 0O 2-nitro-phenyl)-carbaric acid tert.-butyl ester
(Exanpl e % (4.20 ¢g,10.0 mmol ) by reaction with NMO (1.28 g, 11.0 mmol),
Cs04 2. Wil tf—'ﬁtBB@Hx(’ﬁ té-flugroiphrempylethyanyt)-2-Kit6s fUer(d]d caramid. atidrreml-Yutyh
acetone (2%Q.pl) andH20 (100 nL) at 23 C for 6.days) and phenyl acetyl ene
(2.17 nL, 10.67 mmol) according to the general procedure K. Oobtained as a
yellow solid (2.74 g), 15 M5 (I1SP) 429 [(MH)* 157 C (dec.). Exanple
K19 Prepared from (5-tert.-butoxy-4-iodo-2 -mtro-pheny) -carbamic acid tert.-buty] 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.



(5- Hydroxyrnet hyl - 2- ni t r o- 4- phenyl et hynyl - phenyl ) - car bam ¢ &cAgd bed4 - - but yl
ester. Prepared from (5-hydroxynet hyl -4-i odo-2-nitro-phenyl)-carbamc acid

tert.-but Wogggﬁh (Exanmple Vh) (2.61 g, 6.62 nmol) and phepylepsgidsssne
(1.10 nmL, 9.93 mmol ) according to 20 the general procedure K. Obtained as a

yellow solid (1.76 g). M5 (1SP) 386 [(MNBB)+]; np 177 C (dec.). Exanple
K20 [ 5-(4- Met hoxy-pi peridin-1-y L 2-nitro-4- phenyl et hynyl - phenyl | - car bami ¢
acid tert.-Metha b&@éﬁtwmwbﬁe@ 28HOf r om [ 4- i odo- 5- (4- et hoxy- pi peri din-1

yl) - 2-ni troxphenyk (Eﬁ;{ﬁ{ 0 g,
2.1 mml) a}% p1enLFgge;l?§P§%rél%§ gleéhlmdgg&%én@%Fgoa(ccor 0?)‘@‘?%&?%5
gener al promm@rla Ol'dﬁoamhb%i S04 Cyay altornasivtly in pyrodinerf mhhgn PMESR2 @Lis

April 2004 l.6m
(5. oyanonst sy AT BeEdplaehlcelh SR (o R AR BB comversion f T Lett,
ester. PoepiPida2s, 8361 (]Bmcyas:nonmm@xglwas brodg\htZO IPH 8 bY phditiph)of satr Harli ) agdld

tert.-butyl

(8r24 mlf yzaricg %d accordAé;é?)>< g&péﬂ“ geécgﬁxégﬂqﬁo%%%r@ggag?gﬁ%u&ﬁalﬁ as a
yel | ow sol i brif&osl duggtd oml\{aES% Begoyaliof thersplvedQefta yelonanplids widch - if necessary

[ 4-(4-F uorocets\% gaﬂrgqetaytg,y d % OXE’EE%HMJ»g’rZ]SH}) tro-phenyl]-carbam c acid

tert.-butyl
(5- hydr oxynet hyl - 4-i odo- 2- nltro phenyl) carbam c acid tert.-butyl ester
(Exanmpl e Vh) (2.00 g, 5.07 nmol) and 4-fluoropheriylacetylene (0.91 g, 7.61
mol ) according to the general procedure K. Ohtained as a yellow solid
(1.55 g). Mslethoghg: Redactignwwith ZpandgWHE8 C. Exanpl e K23 15

(RS) - (4-y04- Ew%ﬁﬁﬁ@%@&le@hﬁxw@o&d 0ES Mthot) & ﬁttmmmslimmcagm%m pxap - et

hyl] - amno}-2 nitro--p - car amc acid tert. ester. Prepared

from (RS) - (L) a@aaédqdw%tnﬁﬁpst (%3 $mmel)2ad fae @Dﬁywzhyqeéﬁwoe@ﬁyﬁfr %ﬁﬁOﬁo} 2-

?15 t {? phenybimphad kil 86 iflidfdd coRipete citbeior. R@u@&n&%@%@%deﬁ@é@i@d from
method b.

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

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).



hydr oxy- et hyl ) - met hyl - am no] -4-i odo-2-nitro-phenyl}-car ba%%@;p'ggbdf
tert.-butyl ester 20 (Exanple C6) by treatnment with 3, 4-di hydro-2H pyran

and cat. {pé&hk/H4¢in DCMat 0 C] (2.09 g, 4.01 nmmol) and e
4-f1 uor ophenyl acetyl ene (0.72 g, 6.02 mmol) according to the Genera

procedure K. Qotai ned as a yell ow-brown so33d (1.84 g). M5 (ISP) 514 |
(MtH) +]; np.134 C. g K24 25

(RS) -{ 2- Nltﬂ"éSHSMKWh%mBJP%i&ﬁé@r ahydr o- pyr an- 2-yl oxy) - et hoxy] - pheny
|}- carbamic acid tert.-butyl ester. Prepared from

(RS)-{4-i odgxgmgjetmo- 5-[ 2- (tetrahydro-pyran-2-yl oxy) - et hoxyl - phenyl } -
carbam c aci -butyl ester (Exanple S3) (743 ng, 1.46 nrnol) and
phenyl acety r 4 WD 01129011 PCT/ EPO0/ 09553 -51 (0.24 ni, :
2.19 nmol ) 18? %fofﬁé’%@%ﬂémy Inphrasboresbatmic epid sertelmtakestery el | ow br own
vi scous oi l (429 ng) M5 (El) 393 (M¥). Exanple K25 5 Prepared from

[5-(2-tert. Pbdlfxa&)ﬂfnﬁh eeklord-2-ARRy-2- ?Hehﬁ@ﬂﬂﬁ?lnﬂdnzﬁacra%%ie 288 t6ht LRIt ester

butyl est Q) (1. 44 g fl h tyl
(541 o, %1, GESaiRlh K LG Worilhey Gheioh voRobAOk L 241 BilAGwdl o

eIIowsolld (didg =]
%/5 tert. - Butf)df()y 4- %elgﬁﬁf%aﬁgﬁgg'meﬁ?@b?%%ggpﬁenaﬂ% eé%gr%gg’alg

ngzer?}f %L@@g@-’i @B@i‘ﬁﬁ ?"b‘yg]%ﬁwﬁz'@é} Bamic acid tert. - but yl ester

(Exanmple S4) (1.40 g, 3.21 nmmol) and 4-fl uorophenyl acetyl ene (0.66 g, 5.46
mmol ) accoEgamplefd¢ t he general procedure K Obtained as a brown solid (520
ng). 15 M5 (EI) 428 (Me); nip 201 C. General procedure L: Preparation of

the (2-am ng; C C ut esters by, reduction of (2-
ni t r o- pheny calP%g)n’{ng Eg l'feg?]t%ﬂ‘yﬁl%f?f‘ 'B&%%g amyqacid tertsBUAES'En of
4-aryl -1, 3-di hydro-benzo [b] [ 1,4] diazepin-2-ones by reduction and

10 Prepared from (5&methyl—2-nitro-4-phenylethynyl—2henyl)-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).



20 concomitant cyclization of 3-aryl-N(2-nitro-phenyl)-3-axxgpif ogaconam des
Met hod a: Catal ytic hydrogenation A m xture of the nitro conmpound (1.0

mol ) in May@bwieot OH and THE (1:1 ca. 20 nL) and 10% Pal lzgflf 08)@55%6” bon
(20 mg) or Raney-N (20 ng) was stirred vigorously at 23 er

hydr ogen at nosphere until tlc indicated e&4pl ete conversion. The catal yst
was filtered off, washed thoroughly with MeOH or. EtOH and THE (1:1), the
sol vent was M$ EER)3&8 (Mr) andc320rH{Mo-24 lymptine-11i ¢Ce conpound, whi ch was
generally pure enough for further transformations. 15 April 2004 WO

01/ 29011 PCELERSH0L553 -52 Method b: Reduction with SnCl2.2H20 A m xture
of the nitro coffpound (1.0 mml) and Snd 2. 2H20 (5.0 nmol ) was either
stirred in EtOH (30 nlL) at 70-80 C or alternatively in pyridine (3 nL) and
DVF (12 ni) (5-dming-methybbiphegsint-ab rmstimic acid pert.tbutilestendi cat ed conpl et e

conversion [cf. Tetr. Lett. 5 1984, 25, 839). The reaction m xture was

brought to I bid - b (B:S(¢ . a i C
(2 X100 mi’?‘*&h@y D Ly nhR bl Tarbenf il e Al (BT
over Na2Souf2 VEg 26t mmed) Byosaadytic hydregeaatjen wistvPdiT actordimg ¢t the geperal

necessary  pro@guhel, Bithéd £ Obaintd LeAVBRL soBR IR Omat ogr aphy. Method c:
Reducti on vmpth Zn angHNI—MC?dlo To a m'xtursg of( t e%ﬂitro conpound (1.0

mol ) in EtOH [sat.  NHCl-sol . (1:1:1, 30 nl) was added Zinc dust (3.0
mmol ) and t%@?&% @Wéglps]tzizr fed

i ndi cated conpl ete conversi on. Aqueous workup as described in nethod b.
Met hod d: REgauepledrs With Fe and HOAc 15 To a mixture of the nitro conpound
(1.0 nmol ) in THE/H20 (4:1, 10-50 nm.) was added Fe powder (6.0 nmol) and

the m xture s stigred. at, 70 C under .ArgqQn at nospher nt i | ¢ indicated
conpl ete coffVi W'.'(ia%%ga & %S‘él?“gﬁé‘;c‘l? erqlﬂl}’mﬁ%ﬂ}ﬁ?r ESAid LI
(2- Ami noro4- tertebufiyldatepnor phol i n- 4-yl - phenyl ) -carbami c acid tert. -butyl

ester 20 Prepared from

(4-i 0do- 2- nipt 1.0- 5 £ hi 200 .0+ 4-.yl - phenyl ) ~car hami ¢ acid tert.-butyl
est er (Exarr'gfeéJ a{ﬁ{ﬁ?{ﬁg-@g&ng%lgnﬁ.ﬁme YEVYE?@%?IWIHH‘%TP?WY%WE?W@%Z. 54
g, 11.3 mmotirbamdcanidiiengbutyl thter (FramplrlKe)(S5lestys B23 miniel) Bp deduktiopithi ned as
a light yel 58&1;%?—&;‘0"( 1(4%%?6.25 mmol) according to the general procedure I (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,

at 70 C under Argon atnosphere until tlc =~



ng). M5 (1SP) 436 [(MtH)*]; np 125-127 C. 25 Exanple L2 15 aprif 2004

(2- Ami no- 4-i odo-5- nor phol i n-4-yl -phenyl)-carbam c acid tert.-butyl ester
Prepared W@®wi/Ash14 0do- 5- nor phol i n- 4-yl - 2-ni tro- phenyl ) -car p?’?)ﬁoﬁﬁﬁsﬁs _
tert.-butyl ester (Exanple C3) (753 g, 1.65 mmol) by reduction wt

SnCl12. 2H20 (1.9 g, 8.27 mmol) accordi ng 35 the general procedure L (nethod
b). Obtained as a yellow solid (696 ng). 15 April 2004 WO 01/29011

PCT/ EPO0/ O388% mm@é avrdingry thogenetd prdcedarerInfmdhod bl D zinefunatifle: yeBow

(2- Ami no- 5chk gg—rﬁ-)phenyl et hynyl - phenyl )-carbami c acid tert.-butyl ester
Prepared from ((Qj “ch¥or 0-2-ni t T o- 4- phenyl et hynyl - phenyl ) - carbam c aci d
tert.-butyl ester 5 ivtlixa+ le K1) (742 ng, 2.0 mmol) by reduction with

Snd 2. 2H2OMS{I3RE38] [( Hgght)ld&%HMNg)‘“i;anpﬂéogﬁneral procedure L (nethod
b). btained as an orange solid (483 ng). M5 (I1SP) 343 [(M+H)+] and 345

[ (Me2+H) +] Exaid@d¥olie L4 (2- Ami no- 5- net hyl - 4- phenyl et hynyl - phenyl ) - car bami ¢
acid tert.-putyl ester 10 Prepared from (5=net hyl - 2-ni tro-4-phenyl et hynyl
phenyl)-carbamc acid tert.-butyl ester (Exanmple K2) (741 mg, 2.1 mmol) by
reduct i dn W ¥mioecib2-meplryxysethaxyy-4-plgrngletimity}- phanid bratbamid avid teet.dutyd ester
procedure L (nmethod b). Obtained as a light-brown solid (419 ng). M (I SP)

323 Mt : -[43- Aitre-4- - . ic aci
[ (MH) Prepaidd fdm [543 Iﬁeﬂm}_’b‘iei@é | i@#gﬁe%hﬁng’%et?ﬁxﬂ _p}aﬁngl £ ]_;armcbac:d

[ 2- Ani i no- 5- é—ﬁm&th |- pi perazin-1.-VYl) h carbam c add
tert.-but y|te t'glresgéf Ki®fl.417 g, 3.44 mmol) by reduction with $nCl,-2H,0 (3.88

5- (4- net hy| +12 ' i =1 . - . '
acid tort. Sl st e e A o L g P PR s e

SnC12. 2Hz05¢ °gﬁ(ﬁ)g, 12.4 mmol ) according to the general procedure L
(method b). Obtained as an orange solid (1.0 g). M5 (ISP) 407 [(MtH)+]; np

81-85 Go BasymI) 881 @M™); mp 105-107 °C.
Example 112
(2-Amine-5-morpholin-4-yl-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester

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,2H,O (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



(5- Ami no- 2- chl or o- bi phenyl -4-yl)-carbani c acid tert.-butyl 1gA®Ri 28
Prepared from (2-chl oro-5-nitro-bi phenyl-4-yl)-carbamc acid tert.-butyl
ester (Exemplieeofsl) (783 ngy, 2.24 mmol) by reduction w th SfEEodbEd (2. 53
g, 11.2 mml) according to the general ppocedure L (nmethod b). Obtained as
a yellow solid (684 rrg) 15 April 2004 01/ 29011. PCTI EPOQ 09553 -54- MS

El) 318 9-111,C.,
ES ?Am no- (ZI\ﬂFr‘rré?aﬁy Flé ’5\7/{ %aft%ﬁy?anggf’géwrbo é&lﬁoapggrﬁfwybgf%?mﬁf &par ed
from ( I2 rreuhgt;zyISe-stnrt(Emalbpha KaBy {754 myg, )1 Hﬂahbﬁmt sy sedizckidrevwith tSbOlt; sz(téﬁP..éS g

Ex e C I C rogenati.,on_w
faccg?& ng toé:]t%mggznepgihné o%lééﬁrr‘%aﬁyrf’ﬁauﬁ%% (%emc@?)agﬁ%ﬂ%ﬁlsﬁﬁ Whﬁog solid
(796 ny). NB3{Hg). 298 (M); np 122 C. Exanple L8
[ 2- Am no- 5- ( 2- di et hyl am no- et hyl sul f anyl ) - 4- phenyl et hynyl - phenyl ) - car bam ¢

?gl ((jz é? t?ﬂgl( ﬁ"%t%l é‘?ﬁyﬁ?&%eﬁs{ )eszf Lio'[nr 0- 4- phenyl et hynyl - phenyl ] -

carbam c aC|d tert.-butyl ester (Exanple K8) (551 ng, 1.25 mmol) by
reducti on Exampl&Shtd 22H20 (1.41 g, 6.25 mmol) according to the general
procedure L (method b). Obtained as an orange foam (510 ng). 15 MS (I SP)

412[ ( M+-H) +] . 1 “’l‘:‘éﬁ@ 4. )

(4- Am no- 5- [gert lrilcil)ét (%ngc-ﬁ %2 onyl a [{% %Y)pﬁ%]nﬂ eftﬁfl)xvl Pllgﬂy% g%ﬁ"?lgﬁw’ﬂ acetic
acid net hypheayl] eartmreisaciddert.rimtyl ester

(5-tert.-but oxycarbonyl am no-4-nitro-2-phenyl et hynyl - phenyl sul fanyl)- 20

acetic aci dgg,ér loth ion with
SnCl12- 2HZOCPHQ&IJ}QXlﬁ:ﬁﬁr{gé2 ({ﬁ?@accor |§1tg tgr@_hoﬂy Aekﬁl’é rgie%gg'g@k (et hod
b). Obt af n@heagleﬁwnybphﬁ@él @@bﬁn(usg@ldrtgx)t ~bpl ¢t MBIE[KGWD'H) 04, 5.5438mol)
MtNa) +
(A ho- 5 e raction %‘%&%?‘23@3?’.% 22.%% pEeD acrordine e geralprocedurc L,
met hyl est emetppépi afmém el (2.9 g).
but oxycar bonyl am no- 4-ni tro- 2- phenyl et hynyl - phenyl )-acetic acid
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.



methyl ester (Exanple K16) (1.09 g, 2.66 mmol) by reducti onswgrin2gmClx- 2H20
(3.00 g, 15 April 2004 WD 01/29011 PCTI EPOQ 09553 -55 13.28 mol)

accor di ngwoooirdeeizgener al procedure L (nmethod b). Obtai ned asTmpioigsts yel | ow
solid (900 ng). M5 (ISP) 381 [(MH)+] and _403 [(M+-Na)+1; np 130 C. Exanple
LI I 5 [2-Am no-5-(2--net hoxy- et hoxy)-4-phéﬁyl et hynyl - phenyl ] - carbam c aci d

tert. -butyIE)gstelr éepared from
[ 5- (2- et howy—egﬁviy) 2-ni tro-4-phenyl et hynyl - phenyl ] - carbam ¢ acid
tert.-butyl ester (Exanple K10) (1.417 g, 3.44 mmol) by reduction with

S”C' z22H20 ([R-8sning:5-(174-iomardldzaapirol 45 )dgc-Boyl)-Aeplgapietiany bphenilunebanit aeidod
105 %;alcneggisn#%ff 8 aélvc!f[btfmm Oé (g 4(djie810xyg)p1perﬁmlv§ )$1F4 phenyle hyn;'l-phrgﬂyl]..

(2- Ami no- 5- cmbphu:lacrd—tértybatzjlr}qssmnyl et hynyl - phenyl ) -carbam c acid tert.-butyl
ester Prepared from

5- hql d t
but vl ester TERTo i D e ) BB e B e AR 50
(1.5 g, 6. G&rb&nmmid)teaebmyhesmg (Egamhple I@emeﬁag ?pﬁ ocedl)rtey rled@etohivoth b) .
Oot d 48 S 394 7 76
cht 1o SSSAChHLBRNN 5 Lol 108,00 MBS BRLNCH Lty PR
tert. - butyl Obtdieed 20 Ppwpaslist(40 8 mg) and as dark brown solid (379 mg), respectively.
(5- met hoxy- 2-ni tro-4-phenyl et hynyl - phenyl )-carbamc acid tert.-butyl ester

Exanpl e K hl ' a 2.2H20 (3.06 g,
(13 5r7rp mm:@aggﬂr%gr@%%) ]he genergﬁ)j hgfgg@&rgg[(;&%#&ﬁ;od b) . GJ'E ai nedgas a
yellow solid (870 ng). Ms (EI) 338 (Mt); np 158 C. 25 Exanple L14

4- Ami no-%- t Bxamplel9xy car bonyl ani no- 2- phenyl et hynyl - benzoi ¢ aci d net hyl
ester 15 April 2004 WD 01/29011 PCTI EPOO/ 09553 -56

{2-Amino-5-(1,1-dioxo-6-thiomorpholin- 4-yl)-4-phenylerhyny1-phenyl] -carbamic acid
tert.-butyl ester

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



Prepared from (5-tert.-butoxycarbonyl anm no-4-nitro-2-phenyligtAprngbodenzoi c
acid nethyl ester (Exanple K15) (754 ng, 1.90 nmol) by reduction with
SnCl z- 2H2®A @2861g, 9.51 mmol ) according to the general ppEEeshd/osssh
(method b). Obtained as a pink solid (431 ng). 5 M5 (ElI) 366 (Mt); np 164
C. Exanple L15 [2- Am no-5-( 2- -38-

{2-[2-(2- h tho - ef hoxy] -.et hoxyl - et hqQxy) - 4- pheny| et hyny| -

bheny! | - caraRered BORao b U b cus Batn procisa A FrogpnEbic acd ity ester

[ ﬁ ( 2|- { t2h [ ZEF@ngstﬁ?wﬂetggmyh:rﬁaelmemmtib@@ulsam?mb %cm é,lBS’.Siir%:QoleB 0

phenyl et hy - phe -carbani c_aci ert.- ester anpl e .0 g,

5.51 mol ) %BV%C‘%‘F g?fle\’f\ﬁqtpﬁo@agff% é'PFZg’@ gﬁﬁ@?mﬂﬁ%&ﬁgﬁfﬂp f%&@r%ﬂ)ﬂg to

t he general procedure L (nethod b). Cbtained as a brown oil (2.9 g). M

(1'SP) 515 [MISKISP)B93 [@Aakillenipldd-16°C.

(4- Am no-5-tert. -butoxycarbonyl am no- 2- phenyl et hynyl - phenoxy) - acetic acid

tert.-butylg,,es e frepared from

(5-tert.-b nyl am no- 4- ni t ro- 2- phenyl et hynyl - phenoxy) -acetic acid

tert.-butyl ester (Exanple K13) (1.32 g, 2.82 mml) by reduction with

SnC12. 2H20 [REB[2-# rginois-(2-0xoatd i3] diamim-dJ;ymlgeﬁmxp)he_pgaﬁyeétﬁynﬂrph@ﬁgwwbhmic
(1.2 g).

nmet hod b). [ n 20 anorphous orange materi al MS (I SP
5139 [(Mng a]c%%]’ggg%l?"?iﬁw ny Exgnpl o L17 (159)

(2- Ami no- 5- cyanonet hyl - 4- phenyl et hynyl - phenyl ) -carbam ¢ add tert.-butyl
ester Prepdrerered Hany RRYylardivet-brR-o2o+(l 5] diotolmharmiinetHoxpyi-pheryisthyndar bami c

idtert. - i ‘ | .0 b duct |
W th Sna 2 Prp) cabinic hal st Rl eR0) o165 B0 (dr1 gl s ofiared
(et hod1d) framp{(Bbh R (28-ditydspgnpopony)i 2 nii888-phghyletdpnglhSRnyB 48:tamlit iid]  and
370 WL (MeNakick -bupl dife? (ExartpleB) by 0hent BB Y PP ERO I etk ac
[ 2- Ani no- 528 fChbrredustion witheSn{fi FHB{01(15) 24 é Byrig] ) kcqidtemp/toethiyemetalpheny | | - ca

rbam c aci ¢ - e - _di.et hoxv- bi peri di n-
| bam ¢ act $rodelile I bikilod®s | Gbiafadl of & AN (brf xdf 2t Ny~ PI per di

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



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- phenylethynyl phenyl ] -
car bar ni c vagiodiz¢er t . - butyl ester (Exanple K7) (1.73 g, 3. 6pfRipho/ss
reduction with SnC 2-2H20 (4.0.9g, 18.0 in EtOH according to the
general procedure L (:nethod b). Obtained s a brown solid (418 ng) and as

dar l(<| b L;NQS%QTLA%%E@ZE&’%& A DRAT ip firifineiP0 e 28 B rdsblliEh wheh ST 22T ©

(1, 1- di oxo- @ctdridngdo p!m)gannsahpgdcgdurémherhdddi)h@h}ﬁmm‘arz\;}la]mo@abbﬁyallowac| d

ter-t.-butylg, ed from|
5-(1, 1-di oxo- ?ﬁ'&ggmg n 4-yl)-2-nitro-4-phenyl et hynyl - phenyl] - carbamc

acid tert. - but yl ester ( anple K6) (235 ng, 0.5 nmol) by reduction with 15 -
SnCl 2. 2H20 (MB4ISKY 422 [BMrHD).) according to the general procedure L (nethaod
b). Obtained as a brown solid (418 ny, inpure material, used directly in

Exanpl e 6 w’(g;g%%ﬂl fication and characterization). Exarrpl e L20
[ 2- Am no- 5- hyl - [ 1, 3]

di oxol an-4-yl net hoxy) - 4- phenyl et hynyl - phenyl] - 20 carbam c acid
tert.-butyl (B&-6-Aminpdi-phenyletynyl-5- (tetrahydro pyran-2-yloxymethyl)-phenyl}-carbamic
(RS) - [5- (2, 2z8i teBLHY T &ster 3] di 0x0l an- 4-yl net hoxy) - 2-ni tro- 4-

phenyl et hynyl - phenyl J-carbanic acid tert.-butyl ester (Exanple B8) (1.90 g,
4.06 mmol ) by redfgctlon with SnCl2. 2H20 (4.6 g, 20.32 mmol) according to
the gener al FpFRsEebiie® (RS)(#rdttFord- RiFHYlﬂﬂhénﬂrixﬂ@Uphxdmmﬁmé Yiegmutedl-ed by
stirring W tRegviPesh &qﬂﬁg@ 1 eq) in DW
(5 rnL) at gh g? Eﬁtié.qigﬂ%l[‘]:al ne s{eﬁ[ﬁérdgk%szwqﬁodp;g?ﬁ%%?%@ (1SP) 439
[ ( MrH) +] 10 4 Id{qmmg)ﬂ]z HHE- Mpfrer{ﬂqﬂmylrphenyﬁxe@mbarem@zm tert. -butyl ester (Example
4- Am no- 5- t 87119) Hb treDY: - 2] i t o 5
April 2004 V\De) ?29011&%%E e g%S%H 8 Pgrlgd;ga? %C?ﬁ'l—fjd’ﬁ%ﬂéﬂ/[ﬁ%t@]b}
5-tert. - but 69%}{9&%6%&11 ! n%ﬁzél resawsling toi the sertssd] popesdaed K (nmrethioglb) ébteined as

(Exanpl e B3) yeBoW ol (1778lg). mmol ) by reduction with SnCl 2 2H20 (8.02 g,
35.55 mmol) according to the general procedure L (nethod b). Obtained as a

l'ight red fmlgfq)étzghml\@](ISP %(9:3 [ (MtH) +]; np 60-78 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)"].



5 Exanple L22 [RS] - [2-Am no-5-(2-o0x0- [ 1, 3] 15 April 2004

di oxol an- 4-yl net hoxy) - 4- phenyl et hynyl - phenyl ) -carbarnic acid tert.-butyl
est er Prepa eckobriom PCT/EPO0/09553
[RS]-[2-Nitro-5-(2-o0xo-[1, 3] di oxol an- 4-yl et hoxy) - 4- phenyl et hynyl - phenyl ]
-carbamic acid tert.-butyl ester [RO 68-84981000 (411 ng, 0.9 mol),
prepared 1 '

fro
(RS)-[5-( 2?%3811%%!e?r§oxy- pr opoxy) - 2- ni tr o- 4- phenyl et hynyl - phenyl ] - car bam c
acid tert.-butyl ester (Exanple K18) by treatnment with

1, 1' - car bor{RSYH[2-iraimpet-64-flodddphedyl&hing) - hpdro- Bt k- hdthy BpRdng1 2H20
(1. 02(:3,r ?1. ??ﬂiﬁol%. cg% cﬁ;o tﬁg tyhe ggn)e?g}ﬁap?%r&%?e Lﬂ?xnyé?ér?c%ﬁg) .ng’]
bt ai nod aSRoHin ARt Qv 70 gy - . MG (1SP) 425 [(MrH)+]: mp. 140 C.
15 Exanpl e L23 (2- Am, no-5-"et hoxynet hyl - 4- phenyl et hynyl - phenyl ) - car bam ¢
gCi d tert. -Rreparkd SSUETRS)HﬂewﬂmoiplwﬁiyléﬁfybﬁPﬂZGnmvld-(tetrahycllro-pyran-Z— I
-tert.-butoxycar am,no-4-ni.tros 2- phenyl et - est er t
cstor [ RO QR G A E e SO MRt RITS 07 NP raSaared fom (4~
ltohen%/l et Py {(_5“ﬂ'—tﬂgf?@‘iehﬂfﬁﬂﬂlﬁﬂbm—hych?kﬁnét?ﬂtz—nhtﬁé%bgeNxe)_&}-eqlghﬁrﬁm %rtKweyl QYer
reat nen Vi chl.or.qf pr e a [
reduction m?fnghe%ﬁ%ﬁ%g}tdﬂﬁbgﬁﬁhﬁﬁ%&g{éﬁmla Bk Edﬁhﬁio }’h@%é%ﬁ Q).
Obt ai ned agCiibyaeducibnwdtSmlin2Hub standiag ¢d 8 gefegal Proviiure Binelma H)( M-H) +] .

| 2 . 2.2-Di hvyil - [ oni i1.d
Ei(ggpng- Ié f%l%rg%n_eg&f g‘&%‘tﬁ%*b%g‘ﬁ%ﬁi ﬁ&“&%ﬁ:@tﬁwe«a@ﬂ@ﬁ%ﬂk benzyl ester Prepared

from 2, 2-dnet hyl - propi oni c.acid 5-tert-butoxycarbonyl am no-4-nitro-2-
phenyl etthyyib {I5&) 23t [@4+H) '] RO- 68- 97791000, prepared from

(5-hydroxymet hyl - 2-ni tro-4- phenyl et hynyl - phenyl )-carbam c acid tert.-butyl
ester (Exa%glﬁg%g by treatnment with 15 April 2004 WO 01/29011

PCT/ EPOQO' 0 - pi val oyl chloride and cat. DVAP in pyridine at 0 to 23

C] by reduction with SnCl2 2H20 according to the general procedure L
(et hod b) .(Rébt(ZiAmainoad (4fluanppheridethyasi)- Brmethyb {2 d retehyd@2pymey-2- sy} SN)

421 [(MH) '&:hyl]-anﬁno}-phenyl)-carbamic acid tert.-butyl ester '

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

15 yloxy)-ethyl]-amino}-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example K23) (1.79
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 L25 (RS)- 15 April 2004

[2 Am no- 4- phenyl et hynyl - 5- (t et r ahydr o- pyr an- 2- yl oxynet hyl ) - phenyl] car bam
acid t Q0U9htly| ester Prepared from PCT/EP00/09553

(RS) [ 2-ni tro-4-phenyl et hynyl -5-(tetrahydre-pyran-2-yl oxynet hyl ) -

phenyl ] -carbamic acidtert-butyl ester [RO69-2829/000, prepared from (5 10

hydr oxyr net Ipyhs3tetisfir 0- 4- phenyl et hynyl - phenyl ) -carbam c acid tert. -butyl
ester (Exaine_aKTQT by treat ment with 3, 4-di hydro-2H pyran and cat. ‘
TsOH H20 in D§;/I reduct| on with SnClz 2H20O accor di n% to the
general pro&d {%Aﬂn(’ﬁﬁt ﬁB@FO@ 4-(strahydsa-pysan-3-Wey) wipsgisind -lk-bighegyl-4 wa}-

(ISN) 421 [ cMbhbid acid®erMigPesterl Exarrpl e L26 .
[ 2- Am no- 5- (4- et hoxy- pI peri din-1- yI ) - phenyl et hynyl - phenyl ] -carbam c
racid tert.- _butyl ?grst er Prepared f

[ 5- (4- et ho?&ﬁpﬁi" P (RS)-{§/1fnopa- ﬁrlilif@ 4l ketghuipypiyan-givéeny) piperidiani-gll-
acid terts - Egﬂ'béh le%ﬁtca(‘%@&ﬁtéfgmu 1 éér (B a.m}vl@l%)mg%# Yﬁ&%%%t)'@’n with

Sndl 2- 2H20 20 according to the genera proce Obt’al'ned as
a yel | ow soF#alytigdydspgynation withdfl/Capcordmgupiths gengpn pmpeim@ methsadman e L27

(2- Am no- 5- mﬂgg@ywpggm%fdgﬂgw{j@tsbwl -phenyl )-carbam c acid tert.-butyl
ester Prepared from

(5-cyanonet Ré) enyl| et h yl -phenyl)-carbam c acid tert.- 25
butyl ester %&ﬁﬁbﬂgg{gﬁ;}{fg @1 mol ) by reduction with SnCI 2 2H20
according to the general pr ocedure L (nmethod b). CObtained as an anor phous

yel | ow subsEanaple(I329 ngy), M5 (I SP) 364 [(MtH)}]. 15 April 2004 WO
01/ 29011 PCT/ EPOQ 09553 - 60 Exam | p a L28

R e e e s et

[ 4- (4-f 1 uor terpHmutyl estehynyl ) - 2- nltro 5- (tetrahydro- pyran-2 5
yl oxynet hyl ) - phenyl ] -carbam c acid tert.-butyl  ester [RO 69-38771000,
prepared fr

D T or 0. pRISRATEd from 155 (et oy ethorr 4-44 Hoers PRSP et Phser Y-

tert.-butyl 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



(Exanpl e K22) by treatnment with 3, 4-di hydro-2H pyran and cab.apfs&dt4H20 i n
DCMat 0 C] by reduction wth SnCl2 2H20 according to the general

pr ocedur eWo gummotiod b). Obtai ned as an anor phous |ight broporsessieasnce (990
ng). 10 M5 (ISP) 441 [(MtH)'"]. Examire g 9
(RS) - (2- Am no- 4- (4-fl-uor o- phenyl et hynyl ) =8¢{ net hyl -

|2 (Lot « amiepe B EAR AL O Hhocceh b2 ARG O BN R RATY G i dhta

tert.-butyl re !

( :?S) - § 4- ( ﬁ-yﬂ]l«mbmbiw'zld/teqt-buw ﬁéteﬁ(;ﬁxﬁﬁptaéﬁs)[bafédtggbﬁhﬁdfmm@g@ Zccdbding
oxy) - et am nok-2-ni.t rq- phe scarbam,c acid tert,. - ester

{Exa?/rpl e K%é%tﬁe(%e"gffh Poce 1.1%33‘ @%‘Bﬁé‘i@ SAReA Ry AR GFange g @;H&D according to.

t he general procedure L (nethod b). Obtained as an anorphous |ight brown -

subst ance (vip289-g#2°06E (I SP) 484 [(M+H)t]. Exanple L30 20
(RS) - {2- Ami no- 4- phenyl et hynyl -5- [ 2-(tetrahydro-pyran-2-yl oxy) - et hoxy]

- phenyl } & ] cidtert.-butyl ester Prepared from
(RS) -{2-5ni CE%B’ T@ sayI 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 df-Aminch2-gsparanethogyat cdratiodsjphenylHeyl penbamic gridesdbingl éstérnmet hod
b). Obtained as a light 25 brown solid (346 ng). M5 (ISP) 453 [(M+H)}]. 15

April 2004 p 046290 EQ%,. £ 350iub%a ey - { -
5- Ami no- 4 -frly%agr 0- 2- [%?thgégag ?gg’?&ﬁ%w 0oX é }_%%é)r %dgﬁ%ﬁu{f-&)ﬁ C]]te_rt'
- bi pheny! - Aufylester tixganale Fa) B0 me 0.8 mmo}) bersdectionrwitha fr@l: 2HgPaccording to
(RS)- {4 - tHOpQrBaicbiduie | s - O AR R Vo Vb @ Boghdydi n- 1 -yl -
5 b: phenyl - b EReadr pécdnfel frthBHTHY ta Aégtﬁélr%“%@ﬁx%n%{‘g@gﬁﬁi)845 g, 1.64
mrol ) by catal ytic hydrogenation with Pd/C according to the general
pr ocedu?{‘é M?&M&?séSM'ﬂw@Pﬁbﬂ'IA?Q- light green solid (758 mg). MBS (I SP)
486 [(M+H)']; np 157-161 C. Exanple L32 10
[ 2- Ami no- 5-Hxdmiphf 136 but oxy- et hoxy) - 4- (4-f | uor o~ phenyl et hynyl ) - phenyl ] - car ba
mc acid

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

ester

Prepared from (2-dimethylaminomethyl-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamic acid
15 tert.-butyl ester (Example F7) by reduction with 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



tert.-butyl ester Prepared from 15Apn|2004
[5-(2-tert.-butoxy-ethoxy)-4-(4-fluoro-phenyl ethynyl)-2-nitro-phenyl]-
carbam ¢ aepdih®irt.-butyl ester (Exanple K25) (744 mgy, 1.57rePRlobsY
reduction with SnCl2' 2HZO according to the gener al pr ocedure L (nmethod b).
otained as a light yellow 15 SO|Id (575 . M5 (ISP) 443 [(NH—l)}] np

149- 150 T. m no- 4. - f - .

[ 2- (tetrahydf 8233% ﬁﬂmzéyﬁl 9%9; WIS an‘bg’r )ﬂ 4Iyl§,-|c?rbam1c acid tert.-butyl ester

1(3|R g?e?zl ]fll YExample Wa{r(mééagﬂcwt:ﬁmbl) Haytmr?ﬂ dﬁzsﬂ ogefatidnapidh vd/d fégﬂ}dm gtothe
-fl uar 0- 5- ni rahydr o n et hoxy] -

pi peri di n- 1571 ﬂa:i Eﬁ‘{“ﬁﬂ’%’%@ér Mne é&?’ag%é‘fatf‘te sﬁﬁ‘%& gég)( er (éxarrpl e F4)

(900 ny, 1.61 mml catal yti c hydrogenation with Pd/ C according to the
general pr odd8 (ESB) 1’133 ((mniﬁqmplsmeaeagd as a light brown foam (779 ny).
M5 (ISP) 530 [(MrH)}]; np 56-58 T. 25 Examlp e L34

(RS)-[5-Am filwor o- 2- (t et r ahydr o- pyr an- 2- yl oxynet hyl ) - bi phenyl -4-yl ]
- car bam ?ﬂ %E{-e%lé butyl ester 15 April 2004 WO 01/29011 PCT! EPO0/ 09553
-62 Prepared from

(RS)- [ 4' - f | {BrAoniBord-(1,4-doxat & taaadpimd| 65 er dayl 24y floorprtsip hatly] -4bi pbebymidecid

yl ] -carbam (Eer@cﬂu.ngtegfe} -butyl ester (Exanple F5) by reduction with

SnClZ 2H20 accor to the general procedure L (method b). Obtained as an
orange solid (1.15 g) np 139-142 C. 5 Exanple L35

(5- Ami no- 2- Eyerercierx-(i4-dibxro B azispiteda] det-§-y) -4 dubsorb eniarot apheyt-4-yBl v |
ester Prepar _ o

(2- cyanonet ﬁgﬁaﬁﬁpﬁf? he(gtr(? gy 1 ESter (E"%mB'ﬁ I-‘lO ( §,|550 cat %\PX Catalc'ﬁlc h¥dr?fen-au6’5‘t yl
ester ( E;@arrmltrb BB acoadinggo th.r gnmabpx)ocbs}umédmthomim)mbmmsa RedGolid
accordi ng tQ23 Eg general procedure L (nethod b). Obtained as a |light brown
solid (220 ) lo M5 (I SN) 356 [(MH) ]; np 118-119 C. Exanple L36

(5- Am no- 2- mg{ ]Yl arT norret hyI 4' -fl uoro-bi phenyl -4-yl)-carbam c acid
tert.-butyl Magf M+H)"]. . _

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.



Prepared from _ _ 15 April 2004

(2-di et hyl am nonet hyl -4' -fl uor o- 5-ni tro- bi phenyl -4-yl)-carbamc acid 15
tert.-but WOes9er1 (Exanple F7) by reduction with SnCl2 2H2@caapos/ehssiy to
the general procedure L (nmethod b). Oobtained as a yellow solid (908 np).
rnp 97-125 C. Exanpl-e L37 [5- Am no-2-(2,2di met hyl -tetrahydro- [ 1,3 ]

di oxol o [ 4, b5 ol -5-yl)-4"-fluoro-bi phenyl- 20 4-yl)-carbamc acid
tert. -butyliﬁ')é?“&.h%l?l‘gepared from[2-(2, 2-dinethyl -tetrahydro-|

1, 3] di oxol oiﬁd; 5-c] pyrrol-5-yl)-4'-fluoro-5- nitro-biphenyl-4-yl]-carbamc
acid tert. - CudyinegtehloroRKk dlnere-biithenylb4-91)rmrbdmR S cidriemil-pubyj esterat al yti ¢

hydr ogenation with Pd/ C according to the general procedure L (nethod a).
@bt ai ned as fe=anhid_evf.oam. ) . SR) 4 I (MHLx] npl e
35 (5 Am np P iony o ShloRR . Hadid Sl Bipi kil estdtpl et e REERE)
ester 15 Aptixampbobl 3by gaduztion WitCHEFPINO 86%3ding 63 tHRrgeparad grdcedure L

(4" -fl uoko- &= Pl = Pl . -garbamc acid tert.-butyl ester
( Exanpl eSFQ&?%BQE)(?&%Q%Egr)r%gé@}gggggfg%ﬁ@ hydr ogenati on with PdlIC
according to the %ener al _procedure L (nmethod a). Obtained as an off-white
solid (2.36MpUISRS (ﬂ@ﬁyHe)ng [(MtH)+]; np 155 C (dec.). 5 Exanple L39

[ 5- Am no- 2- (1, 4-di oxa- 8- aza-spiro[ 4. 5] dec-8-yl)-4"-fl.uoro-bi phenyl-4-yl]-c
arbam c aci gxarh@ef43 butyl ester Prepared from :
[ 2-(1, 4-di oxa-8-aza-spiro[4.5] dec-8-yl)-4'-fluoro-5-nitro-biphenyl-4-yl] -

carbamc acjd,tert.;phutyl_ester (Example FIO (2.4 g, 5.0 mmol) by
catal ytic h%%%%&t’ﬁ%?%l%?m%h@@f@haéﬁd?lﬂhﬁ@flt%}’li'ﬁ@'bg@h@ﬁ@d test-HREd aster L
(method a). Cbtained as a green solid (2.37 g). M5 (I1SP) 444 [ (M-H) +] .

tEx a trrpl g L4|0P(d§av%d1'fnw-1 {4 -Afulog 202 2meBioRY etixpRS0Nkrodsiyhdryt AL PNH: B2 A6 £id
ert. - y

15 B f . . . .
(4" -fluo o-'f?ir%’{%h?/Fgg-(ﬁgg‘%éﬁ%lﬁgg{ﬁnﬁ@ﬂﬁhﬁré’g?wwgﬁj@’ G agcprdipgiothe est er
( Exang! e Ftlge)ne(ﬁ ptocadure L (B2ethodh). Ohtaitied & Higla Dayeh sglen@téspywi th Pd/ C
according to

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.



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

( 5- Ami no- W@ er/togibut oxycar bonyl am no-4' - f| uor o- bi phenyl - 2pyt/@¥stlosssacet i c
acid tert.-butyl ester 25 Prepared from

(4-tert.-but oxycar bonyl am no-4' -fl uoro-5- fPtr o- bi phenyl - 2-yl oxy) - acetic

acid tert. g g ]ﬁ t6er (Exanple F12) (2.29 g, 4.95 mmol ) by catalytic
hydr ogenat i 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 200ﬂrArMﬁoemﬂmﬁd-I—rBéfﬁbﬁm'Gm@ﬁ@EBipheﬁ}d-tE;(]ampﬂﬁnﬁéacid tert.-butyl ester
(5- Ami no- 2-chl oro-4' -fl uor o- bi phenyl - yI) carbam c acid tert -butyl ester

ert - butyl PR Bl A poro ity DL gt O SRR iR A B e B oo

t he gener al bptybegeiufExainpk E(lﬂébhcmlalmc h}ﬂnogﬂma'edn asthdPd/Cghtordiad te the gkn(sﬁxM
MS (IS 7 . a e- 1,43 .

[5 Ami no-4' B%?Cﬁg%e[étv%ga‘%’%fl %gxﬁ);?g%%%sf rgmlﬁﬁlécrll)(f?s-sﬂ §)I'] -carbam c acid

tert.-butyl ester Prepared from

[4' -f1 uor o- M3 ASRE34DKMEIHdxXY) - 5- ni t r o- bi phenyl -4-yl] -carbanic acid 10

tert.-butyl ester (Exanple F14) by catal ytic hydrogenation with PdJC

accordi ng te.ihe.general procedure L (nethod a). Obtained as a |ightDrown
colid (1. 65 Bl o B (M) ], Exanpl e L44

[ 5- Am no- 2- %2 tert.-butqxy-ethoxy)-4'-fluoro-biphenyl-4-yl]-carbamc acid
tert.-butyl -fgm@gt%gert -Iptesyat é@opq-@mhenyl-ﬁl-yl) carbamic acid tert.-butyl ester

[2-(2-tert.-butoxy-ethoxy)-4"'-fluoro-5-nitro-biphenyl-4-yl]-carbamc acid
tert.-but yl Pe&aeéd fBAIPR -Fidfoky- ayﬂﬁ@fbaﬂ M}&&bfh}l@ﬁﬁgﬁ?!gich%n% bAdRH Butyl
in

accordln to th ener al rocedur e as a purple
solid (5 52;3191’@&1 8) 444 55@[\%—1}@]01) W}ﬂg@ daegenytion with Pd/C acco?dmg

to the general procedure L (method a). Obtained as-a pink solid (747 mg).
MS (ISP) 375 [(M+H)*]; mp 139 °C. |
Example 148
(5-Amino-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester
15 Prepa;ed 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)*].



20 Exanpl e L45 [5- Ami no-4'-fl uoro-2-(2-o0xo0-oxazolidin-3-yl nspgihesod - 4-yl ]
-carbamc acid tent.-butyl ester Prepared from

[4' -l uor ¥WGONRIUD- 2- ( 2- 0X0- oxazol i di n-3-yl) - bi phenyl - 4-yl rgaidaamss; aci d
tert.-butyl ester (Exanple F16) (280 ng, Q.67 mml) by catalytic

hydr ogenati on with Pd/C 25 according to t‘ﬁé“gener al procedure L (nethod a).

(ot ai ned asggy@biey solid (277 nmg). M5 (ISP) 388 [ (MtH)+]; np 210 C. 15
April 2004 VUO%LZUOM -65 Exampl e Lob PCT/ EPOO 09553 '

(5- Ami no-4' -fl uoro- 2- met hoxy- 2' - met hyl - bi phenyl - 4-yl ) -carbam c acid

tert. - but yl (Se4ménoRr-8pence?tniathomy-biphenyl-4-yl)-carbamic acid tert.-butyl ester

(4" -fluoro-2-nethoxy-2'-nethyl-5-nitro-bi phenyl-4-yl)-carbamc acid ter-t. -
butyl est erpfepxaaBden (24 ?é’- catalybisc, hydrogenati on with.Pd.C according to -
t he general SE%Ir%ocedu?% Lo ngfﬁ%gioﬁ_sc%ﬁégl?lﬁgngsé gﬁﬁ@\ﬁﬁ”‘éﬁ‘ﬁfﬁ%@@’qﬁﬁ)ﬂ

VB (I'SP) 34@1@@4}5&1}) _(6495;@&,@7%11}@01) by catalytic hydrogenation with Pd/C according to

(5 Ami n052- i@ tneri-8Xnte 1 bRIod ) BOGME 42 Hohi SHRATG (G Sf ot - buty!

ester Prepared fr

(2-tert.-butoxy-4'-fluoro-5-nitro-biphenyl-4-yl)-carbanmc acid tert.-butyl
10 ester (BMarkbife 3834ME)Usmp 161.°€4 moi ) by catal yti c hydrogenation with
Pd/ C according to the general procedure L (nethod a). Obtained as a pink

solid (747 PgmpldBs( | SP) 375 [(MH)t); np 139 C. Exanple L48

(5- Ami no-2-tert.-butoxy-2'-fluoro-bi phenyl-4-yl)-carbamc acid tert.-butyl
ester 15 Pregpared from .. ) ’

(2-tert. - bu@dg’%]‘!‘?‘- T(&&G‘PBJ-‘@SgT?F%‘ISBI-rBE%é?fy5‘-}’11)-'%fﬂuwartﬁahﬁwl-éqﬂ]dcatbamicabid yl
ester (ExangttebitkPestér930 ny, 2.3 nmol) by catal ytic hydrogenation with Pd/C
according to the general procedure L (nethod a). Obtained as a pink solid

649 (| SP). 37 +]; np 130 C,. Example L49 20
() - ( 22031 4528 Frof Pt o s o sisoles e Bppho v imoga Brrytyorbiheny -y
|- yIT- bi phemybamié ayidjtere.dsiraldster {ExAnSle F22) (1180), 28at R fHGR jcf rom

RS)-(4'-flyaro-5-nitror 2-] (R) - 3;(tetrahydro; pyran-2-yl'oxy) -gyrrolidi n-1 -
(RS)-( huy%rogenagclm mth%’d&é agcor g to the g)t/eneral Igryocedure Ly(me)ggd a)YObtaillxedl asa

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).



yl']-bi phenyl -4-yl}-carbamc acid tert.-butyl ester (Exanpl esFM 2604
catalytic hydrogenation with Pd/C according to the general procedure L
(met hod aywo @stsmined as a 25 dark green solid (852 ng). MyfERit)edss2
[(MtH) +] . 15 April 2004 WO 01/29011 PCT/ EPQ0109553 -66 Exanple L50

(5- Am no- 2' - f | uor o- 2-#et hoxy- bi phenyl -4-y|5 -carbamc acid tert.-butyl ester
Prepared frgm{fde1lsliuoro-2- met hoxy-5-ni tro- bi phenyl -4-yl)-carbam c acid
tert. - butylﬁeg_t'%’—és Exanpl e F21) (649 ng, 1.79 mmol) by catal ytic ‘
hydr ogenati on with Pd/ C according to 5 the general procedure L (nethod a).
bt ai ned as(BS)tiSghmine-@dnfluers2-tetrabgdnreyranvis yid:@RettB3biphédyty-l]-carbadid C.

Exam | e L5154 tert -

f 5- Am no- 2- Ci, Bﬁr(tii%%gl-eéﬁeéza- spiro[4.5]dec-8-yl)-2"-fluoro-bi phenyl -4-yl]-ca-
rbamc acid_tert. _bu“ﬂé ester 10 Prepared from

[ 2- (1, 4- di o5eeparegAaomfRSb{ 4-Biodes-18tnpt-{2tralijiduopyran- hiyloxpmbihyh eripherdd i ] -

bani el - ¢ , 2. 1IN _ by ..
catalyt |2 Ty p iz A Sk RBERT: 2 by Cetuo i TR Lart Pt
(et hod a) .todhe gemerd! procedure L ginethiodi lgeObtiried af 4 ydibvgliquid/R.6763D) 444
[ (MrH) +]; np 198 C. 15 Exanple L52

(5- Ami no- 2' pfw (Tg@)f,i-,lgo[r(gf@qmt hoxy- bi phenyl -4-yl)-carbam c acid tert.-butyl
ester Prepared from

(2',S -diflyoro-2-nethoxy-5-nitro-biphenyl-4-yl)-carbamc acid tert_-butyl
ester (Exa 5(1. 05 g, 2.76 mmol ) by catal ytic hydrogenation with
Pd/ C according to the general procedure L (nethod a). Obtained as a beige

solid (618 [rsg)xmiaa-muek&bl)(ﬁﬁ&h&ﬂzbbﬁi)& okympﬂxélrlf’yl—%-w-@YBEEBLceac.l@ért.—baltyl

[ 5- Ami nQ-2' -fl uor o- 2- ( 2- net hoxy- et'hoxy) - bi phéenyl-4-y1 ] -carbam ¢ aci
tert.-bdPyI®tter Prepared from
[2' -fluoro-2-(2-met hoxy-ethoxy)-5-nitro-biphenyl-4-yl]-carbamc acid

tert. a_but y |t Pmtph&d &S‘EnempﬂtairB’%M-metmszﬁJeMi)ﬂ?cﬁLgdﬁ%ﬂﬂ tén?ﬂ@é‘lﬁ&ﬁ’%@ aclid
o P (s ety Pind Rodke PR R3S 640 &, Lo BRia) ) s2hacdonviiin Snci3nioP P! ©

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).



WO 01/29011 PCT/ EPOQ 09553 -67 Exanple L54 15 April 2004

(RS) - [ 5- Ami no-2' -f | uor o- 2- (t et rahydr o- pyr an- 2-yl oxynet hyl ) - bi phenyl - 4-yl]
- car bam c w@aei/ghotert . -butyl ester Prepared from PCT/EP00/09553 -
(RS)-[2'-fluoro-5-nitro-2-(tetrahydro-pyran-2-yl oxynethyl)-Dbiphenyl-4- 5
yl]-carbanic acid tert.-butyl ester (Exan®de F25) by reduction with

SnC122H20 | .ge gl. procedure L (nmethod b). Cbtained as a
yel I ow || q%ct@)gg%[@‘?‘?ﬁﬁﬁ*%Pg% bab [(MNa)t]. Exanple LS55

[ 5- Ami no-2' -fl uoro- 2- (4- net hoxy benzyl oxy) - bi phenyl -4-yl]-carbam c acid
tert. - but yl Thdfollewingrexiinplparcite fo thepreparation of the ethyl or tert.-butyl 3-aryl-3-oxo-

[2" -fluoro-2-(4-nmethoxy-begnz -5-ni.tro-bi ph I -4-yl]-carbam ¢ acid
or-t. - but i OB (BRHpREm as i wiistperie s Puihbe bl o T r BFLhr e
SnCl 22H20 targeocathponiids ($mchegeSekiahe pN)ocedure L (nethod b). Obtained as a
beige solid (719 ng). M5 (ISP) 439 [(MtH)+]. 15 Exanple L56

(5- Ami no: Z-égg tral'l? tegé%-ﬁ' , 5" -di fl uoro-bi phenyl -4-yl)-carbam c acid
I—esgl—errp—%rvpare

tert.-buf’y d from

(2-tert.-butoxy-2',5" -difluoro-5-nitro-biphenyl-4-yl)-carbamc acid tert. -
butyl est erMetodmp Peepagafipnivf ethyl @i tetti-butyy draogehrakd-propiohktePd/ C according to
the general procedure L (nethod a). Obtained as an anorphous grey-bl ue

bst | ' | @ [L57 .

2 A nos 5. a LR e A R Rt WP BB AR Reamigsi ¢ aci o
tert. - but ylchienides apd ety erdert.rlurtyl malonate potassium salt [CAS-no. 6148-64-7 and 75486-

5-tert.-b - - 2=k}t ro- phenyl ] - car.baty '
25 tert. - buryl N e C 0B RorRie W e et o
SnCl_ 2HRO theduse diyhgerboxylihecid wae emiplqyed de this eattiqryét Wachchiyate€by alenettnas a
l'i gh | ' - ; 29011 PCT/.EP0Qs Q9553 -68
I\/IBg ( } S>F/>)e 38)8{ ?ﬁﬂﬁlﬁ_ﬁ%@rﬂ?@&déﬁgm *ri—IP?E%cf@% 81& pnor]to reaction m{h tge

malonate salt. :

-

Method b} Preparation of tert.-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.



The followi ng exanples relate to the preparation of the etRglapgr2004
tert.-butyl 3-aryl-3-o0xo- propionates (general fornmula VIla), which serve
as buil di mgobi/moks in the synthesis of the target conpoungdsrfByidskstic
Schenme H): 5 General procedure M Method a) Preparation of ethyl or
tert.-butyl 3-aryl-3-0xo-propionates The ethyl or tert.-butyl

3-aryl - 3- ox s were prepared fromthe aryl acid chlorides and
et hyl or telgpphbg%@?@&rél onat e potassiumsalt [CAS-no. 6148-64-7 and 75486-
33-8] with Et3N and Mo 2 in CH3CN at 0 Cto 23 C according to Synthesis

1993, 290. If 10 the free aryl c&y oxyllc(gmg)was enpl oyed in this

reaction, it was activated by tmheatyent it hflet hyl chl orof ormate and Et 3N
in THE/ CH3CN at 0O Cprior to reacti e Omatonate salt. Method b)
Preparation of tert.-butyl 3-aryl-3-d ropi onates The tert.-butyl

3-aryl - 3-oxo-propi onates were alternatrvely prepared fromthe nmethyl or 15
ethyl aryl esters by treatnent with lithiumtert.-butyl acetate [prepared

by treat nenprepareaefdm 3qu;zy4]na&@t-atyebmzbtt Acic: Lou7 dids 30D0 OpbAER BerdabtiddiE at
-78 'd |nt nce of, . lLithiurri g &gtpﬁli e according to, SyntheS|s
1985, 45. ft??)&ﬂ%f&f acid xfith epzinedivdiaif 2n A IEatgin ageticgcid at
\4/& rF H\J/E OH*;! u ggzoe:zuzs abﬁvdti%ﬁmﬁ&delﬂw cﬁﬁir@ﬁ?ﬂxﬂd&/ﬁ@ﬂ@ﬁ? tdaeabh lwathvxéthﬁ maiddaeé | N

a ion Q ary |on|c
Rl 0 The PRSI s BE o M SSPih BEPrRPIHE U (REea
chl ori des af)dObkisdd dsi awethibeydodidl (917X Ionate with Et3N and LiBr in CH3CN at O
C according to Synth. Commun. 1985, 15, 1039 (nethod cl) or with n-BuLi in

et her at ccording to Synthesis 1979, 787 (nethod c2). 25

Exanple M 684 gﬁ)ﬁ?g(@[ﬁ 2,4]triazol -4-yl-phenyl)-propionic acid ethyl

ester. 15 April 2004 WO 01/ 29011 PCT/ EPOO/ 0953 - 69 RO 71-2790/ 000 N 000
Example M2

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.



Prepared from3-[1, 2,4]triazol-4-yl-benzoic acid [ RO 71- 143310200 epar ed
by reaction of 3-am nobenzoic acid with hydrazine hydrate and tri et hyl

or t hof or nii{@01/2p08cetic acid at 5 120 C] by activation w t hpgihphonosss

chl orof ormat e/ Et 3N and reaction with ethyl malonate potassiumsalt with
Et 3N and MgCl _ in CH3CN according to gerfe?oa‘l procedure M (nmethod a).

ot ai ned a ' | i . 1) 259 (M). anple M2 10
3- Ox0- 3- ( 3-5'1?%? %@%f’t%ﬁfa%zeg&l ﬁ#ﬁl‘ﬁﬁém’ﬁi’ S%ﬁ%‘Fﬁ EPQ%R??I e ggﬁyn;'(b@tlé?l&azpl’épar ed
from 3-[ 1, 1 Benrdiaadd (L Mdd: Okan.qioe7 80, BBLROATING [066028047-B] BPAMLLingYn
refluxing of rggtshy MS-gﬁ'-d?be zoat e [.CAS- No. 93066-93-4] 1n.

trinet hyl sicI%yIC'ac’et y* YR ;bgl 3R Tert-OxtY! gretalerascAgingdagenIaH i n
ref | uxi ng HirGeddubyMaohéthad bpOMkinkd & dnydrangdbeAef sit. mat e/ Et 3N and reaction
with ethyl nal onate potassiumsalt with Et3N and MgCl 2 15 in CH3CN

according t ure M (nmethod a). Obtained as a |ight yellow
solid ( 2@58@??@}{@{1?&2@9 (Mt); nmp 72-74 C. Exanple M

3-(3-Cyano- phenyl ) -3-oxo-propionic acid tert.-butyl ester. 20 Prepared from
met hyl 3-c3§@mé:iﬂéate [ CAS-No. 13531-48-1] by treatment with lithium

tert.-butyl acetate according to general procedure M (nethod b). Obtained

as a light 3 _pr. Ll dvsem 501Gy 2N El). 245 Ex le M4 25
3-(3-Im daz?’o %Ié%h%ﬁljﬁ@@ggx}g) 8@8?’6#‘8“5&%&'@95@6 $1- ester. 1 5
April 2004 WO 01/29011 -70 PCT/ EPOO/ 09553 Prepared from nethyl

3- (1Hi m d&7eparad fpynkimidard-T-pPriepricatiholt diwddd hydrochldade [preparyd bpenazabs

acid U Mofi&h 19 - ; é’{ﬁ@l- : 3 78 re ing in

conc. H2SO4/ NeOH| 1y - %}g%}g%ﬁé %’?aﬁno t %‘?w%a%gﬁgp ? ﬁ%—b @PR%% &t éd Jfg-‘x EE%B?eﬁ’it ng

to genelhl Wik BEmiRAdd M 0Fetanddetsyion hthathivenflchboride inttelogee i MOCHand tebt. VS

(1'SP) 287 [bukfiidldrate potashi st WRh Et;N and MgCl; in CH5CN according to general
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™).



3-(2-1mdazol -1-yl-pyridin-4-yl)-3-oxo-propionic acid tert.1stagrybo@st er.
Prepared from 2-im dazol -1-yl -isoni cotinoyl chloride hydrochl oride

[ preparedviayor/emet i on  of tert.-butyl 2-chloroisonicotinoapgrppbiissss dazol e
and NaH in DM at 80 C, treatnent 10 with formc acid at 50 C and reaction
with thionylchloride in toluene at 100 GG7hnd tert.- butyl malonate

potassium salt w Et 3N and MgCl2 in CH3CN according to general procedure
M (et hod ﬁmé\%' ed as a brown solid .10.8 g). M5 (El') 287 (Me); mp 80 C

(dec.). Exanple M6 15 3-Oxo0-3-(3-[1, 2, 4]tr|azol 1-yl - phenyl) - propi onic

aci d tert. 3b[8-§A-MahgrimiBsba @y pheey)- mkbéﬂroﬁoblcja,cﬁtéﬂt -bhtyPgek- |
-yl - benzoat e [CAS-No 167626- 27- 9] by treatnment with lithiumtert. -butyl

o 5 Phgro0 e RRPEL B RS aaE ot ST R RO B A0 Frepsiea By 29
23 E 2r (4- Neubgdtmnﬁfgg?ms-ahxyxbbembeny@hlh ahﬂm&tgf;ig{atmueocamrmetxﬁﬁtOwat

RO 60- 510 PRS0 R it AR e Pt ip POk 23 X, olfved by

3-i soéI hln oc%agd?imb:ﬁmﬁ%d éthz:—SO.;dndrrdﬂﬁmagr] W@Eﬂﬁigfifl\gitﬁﬁﬂﬁ&ﬂ tgﬂl_ ; m&etlag@g; ﬁl:
accor al

25 stmgwé‘&iﬂrdgﬁg Rate ﬁ&ﬁ“&‘iﬁ{‘ﬁ "f}?{"ﬁﬁ}‘&a\%P ‘{"E"m ﬁ%e B%E@%ﬂlg‘?ééncéordi ng to

general procedure M (nethod b). Obtained as a yell owbrown oil (10.69 g).
MS (El) 300v§ KASN) 285 [AdrH)' 12004 WO 01/29011 PCTI EPOQ 09553 -71 Exanple M
3-[3-(2-Methyl -imdazol -1-yl)-phenyl ]-3-0xo-propionic acid tert.-butyl

ester. Prepgbed;fy@m ethyl.3-(2-methyl-imdazol-1-yl)-benzoate
[ RO 69- 7480‘I0%%_‘p'repar ed by reaction of ethyl 3-am nobenzoate with ethyl
acetim date hydrochloride in EtOH at 0 C, 5- direct treatnent with

am noack aPdh (@it RimethiHimidazohl-ylhpEngi Zaoxeprapiofiokdidet.dyutddstet.i on of
conc. H2S04 and refluxing.] by treatnent with [ithiumtert.-butyl acetate

g)c co R/g i ??Stll\gl)qe$ %9@@?&%%(1@?Erﬁﬁgzo@)laylg%ﬁidl?edﬁ{@)s 378085476, Prdpatsl 66
' by reactzon of ethyl 1’» arnmobenzoate 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



io 3-[3-(2,4-D nethyl-imdazol -1-yl)-phenyl ] -3-o0xo0-propi oniig Ak 2004
tert.-butyl ester. Prepared from ethyl

3- (2, 4- di rgohybkeorm dazol - 1-yl)-benzoat e [RO71 05831000, pﬁgﬁ’ﬁfpﬁﬁos\ﬁy
reacti on of ethyl 3-am nobenzoate with eth acetim date hydrochloride in
EtOH at 0 C, direct ireat ment with 2- am‘?%propl onal dehyde di net hyl acet al

in EtOH at addi,tion of co 2S04 and refluxmg] by
t r eat ment V\Aﬁé’ﬁ&rl ?‘:&I um ace{%)(e HRnES eare r@‘%@é%%(’ﬁ gthed byLhplpiped asa
procedur e I\/hghtafelhmdgb)n(smm)ned as a yellow brown oil (6. 00 g). M5 (ISN
313 [(MH']. Exanple M 10 3-(2-Cyano-pyridin-4-yl)-3-o0xo-propionic acid

tert. -butyl red from 2-cyano-isonicotinic acid ethyl ester
[[CAS- No. 584 S(E%)%fé)[)@ﬁagat ment wth lithiumtert.-butyl acetate
according to gener al procedure M (nethod b). Obtained as a |ight brown
solid (7.70Example@Ia SN) 245 [(MH)-]. Exanple M11 25
3-Oxo0-3-(3-[1,2,4]triazol -4-yl - phenyl) propi onic acid tert.-butyl ester.

oy ogar e miuhotyhu Sl ARk SRR LSRRt B LR,

acetic aci desHr- 120 C, foIIowed by esterlflcatlon with conc. H2SO4 in
refluxing MeOH by treatnent with 15 April 2004 WO 01/29011 PCTI EP00109553

-72 lithi R d -
). Coual ned o e roht el o aunCnr g SRR SaReH et B
le ML2 5 estenﬁcauon of 3-(2 xnethoxymethylsulfanyl imidazol- l-yl)—benzom acid {CAS-No.

3- [ 3- (2- Met fuzgysmishyl il é&}ﬁﬁﬂ{#dﬂﬂ@&ﬁk forbloba BY B2 ohert WO RS SRl 1 S, RS

tert.-butyl _ester. Prepare
3- ( 2- met Nox§thesang @eﬁiﬂa%ﬁFJDMFd bz@ﬂeatxne,dt ydthdithoan eerf. macadtemycordmg to

esterificat %&@ra@f,r&eﬁgrmt(gﬁm) %{E%{i?ﬁxg gfﬂgg?gﬁhgé\éﬁl ) - benzoic acid

[CAS- 8035-46-7] with conc by treatnment with

- dor onet I ether and NaH in THE/DVF] by treatnent with [ithium
tert -buty%%ﬁa{% @%Sordi ng to general procedure M (nmethod b). Oobtained
as an orange oil (1.82 g).

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.



M5 (ElI) 362 (Mr). Exanple ML3 15 April 2004
3-[3-(2-Met hyl sul fanyl -i m dazol - 1-yl ) - phenyl ] - 3- oxo- propi oni c acid
tert.-butywoestsn 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- net hoxynet hyl sul f anyl -i m dazol -1 -yl y7Benzoi ¢ acid [ CAS- No.

108035-46- 7L wi tlh c. H2SO4 in EtOH, followed by treatnent nethyl iodide
and NaH in %@%&]by treatment with lithiumtert.-butyl acetate
according to general procedure M (nmethod b). Cbtained as a |ight brown oil

(4.41 g). 28-0fs-34(SRytradB 1{y{WhEhyt)-profisaitili diyd ester.
3-[3-(3-Met hyl -i soxazol -5-yl)-phenyl]-3-o0xo-propionic acid tert.-butyl

ter. P d f thyl 3-(3-nmethyl -j | -5- - t \ db
otet i on o BB 0 Gt e IR e AR R 4108 ARSI R R B R o
of Ncg_, acebﬁ]yhﬂﬁénmﬁomﬁtéﬂitSNLMd ig&tgomtsuéiﬁgeushghhaloﬁ?tepﬁttadiiﬂtﬁ: dalt v@ﬂmh l_@bg_&hdSO C
accordi n t tr n - re W | |
Pory dbud | B H A e g i B B et g DD Brted e by el
as a yel | owsdnd @81 6%)54 g). M5 (I SP) 302 [(MtH)+]; np 50-56 C. 15 April
2004 WD 01/29011 PCT/ EP00/ 09553 -73 Exanple M5 '

3- Oxo- 3-( 3- -1+l - phenyl ) -propionic acid ethyl ester. Prepared from
3-tetrazol ﬁqﬁ%%énoz%\a “acid [ CAS-No. 204196-80-5] by activation with

et hyl chl orof ormate/ Et 3N and reaction with ethyl nal onate potassium salt

wi th Et 3N abBremplk@®fI® in CH3CN according to general procedure M (method a).
btained as a light yellow, solid (211 ng). Ms (EI) 260 (M). Exanple M6

3- (3- Chl or oxt/hi 1125 -3:19260= PL apl qni i | ester 10 Prepared
from 3-chl o%%@ﬁﬁggﬁ%ﬂggaﬁ%@?ﬁ%%P%@%l{eéf@§%m%6 427-02-3] by reaction
wth et hiél mal onat e potassiumsalt with Et3N and MBC12 in CH3CN according
to gener® Ppipsreddiome 3nhlerethidophenegrbanylehloide Lo AS-Dlon8@437-0263 Bay repctiovs

(El) 232 ( '\/Hirlth%ﬂﬂ(l %%x{a@\ﬁ'c?tﬂsium salt with EtzN and MgCl, in CH;CN according to general
procedure M (method a). Obtained as a brown oil (6.84 g).

MS (EI) 232 (M¥) and 234 [(M+2)"].
Example M17
15  3-(5-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.



Exanple M 17 15 3-(5- Gyano-t hi ophen-2-yl)-3-0xo0-propionic acsipq)m end4 - but yl
ester Prepared fromethyl 5-cyano-2-thiophenecarboxylate [CAS-No

67808- 35- Syohydoieat ment with lithiumter-t.-butyl acetateg fﬁ.@@gya&g to
general procedure M (nethod b). Obtained as a yellow solid ?6 66 g). M
(El) 2510 (M'); np 78 € 20 Exanple ML8 -74-

3-(5- Cyano-E-fI u]oro- Ehenyl )-3-0x0-propionic acid ethyl ester Prepared from
5-cyano- 2-f £ oyl chloride [prepared fromthe corresponding acid’
[ CAS- No. 146328-87-2] by treatnent with SOC12 cat. DMF in toluene at $0 C

by reacti oB-{ilnidebhylyl1Bl06ad- o) 0bas st nd MJC12 in
CH3CN accordl(\r% to 25 gyeneral p?%cedurgWﬁag&dwrému@é&&g?ned as a light

51 20011 POTFER SIS Himidaaph ot fhibiole F-carbomtate (CAS-R6. 256420-32-3] by
3- (2- | i daz edeattnash withilakivkn éruibhqaa@ef&eae&qmgw gt }&JeauretM é&leﬂ?&&ﬁf
Prepared fr ethyl 2-imda )tlﬁ g3SI-th|azoIe carbox | ate

G

256420- 32- 3390}yneq 35 qrange thiumtert.-butyl acet ate according to
general procedure M (method b). 5 Obtained as an orange oil (12.0 Q).
Exanpl e M20ERah3gle20Vet hyl -i mi dazol - 1-yl ) -t hi azol - 4-yl ] - 3- oxo- propi oni c
acid tert.-butyl ester Prepared from ethyl

2- (4- et hyl 3 oxyl at e, epared frqom et hyl
2- ani no- 4-t R gz@%ﬁ%‘?’%ﬁ?\?%ﬁcﬂg@g% Ré f%ﬂ%G 05 @tqm'é’“FgleFtSw ng
synthetic to sequence: 1.) NaH, 2-isothiocyanato-1, 1 di rret hoxy pr opane,
DVF, 23 C; Pripaas frdid 8tyj 2- (4ejzéth)<1 1n$.id)zoﬂ£-tl€ﬁl)-t}ﬁmit4 3 pkepared) fr &R %0

S0 o o R e T M e

(El') 307i0( MegquendsSl. E%hﬁ)lZesmhibcyanato-l 1-dimethoxy-propane, DMF, 23 °C; 2.) aq. H,SOy,
3-13-(1-Met n n aC|dtert butyl
ester Pr epa?ée/fid'méL 5_‘?)5{5]% ﬁf%dghe?bkél gﬂlﬁgﬁf é&fg@gg 2?/ Fg?ﬁﬁ&f"@ ent A8 No
168422- 44- 4]1t}bym 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)



treatment with lithiumtert.-butyl acetate according to genergli posgecedure M
(nmethod b). Obtained as a light yellowliquid (1.26 g). 20 (I'SP) 301.3

[ (MtH) +] . Woe1hwmit owi ng exanpl es relate to the preparation g ﬁ czq -
6-aryl-2,2-dimethyl-[ 1,3] dioxin--4- ones (general formnul g tr P??Oga 3| ch
serve as building blocks in the synthesis7®f the target conpounds
(Synthetic ,Schenme H)_. ,CGeneral procedure N 25 Preparation

of 6-aryl - 2, @-’%&ﬁﬁi‘ﬂﬂ'ﬁ?ﬂ}%ﬂdﬂ&ld@mbnw witetpephred frof 3Apryil{3-@OOpropbnic
01/29011 PGlid&sRed D522 ammt Sh& - BLYO, & t1Andl - 5). di oxi n-4-ones
were prepared from 3-ar ;I -rS-Iloxo‘?)pl)]r b%f%’i%éggpﬁkﬁéfcééa%‘k t“llésoglr"?@ﬁlﬁﬁ of
conc. H2SORWHIE 328 "Garerrdingite GreindParmABullnl 9830t dpeh The fmebpratiectatver3 C

st 010, A A B AR LS00

purified by silica gel “colum chrom t OAc. 5 Met hod b)
The 6- ar%/l ﬁ %&gl nethyl- [ 1,3] dioxin-4-ones were prepared fromthe
tert.-butyl™Msgt JH)-3- OXO- propionates by treatnment with trifluoroacetic
anhydride (TFAA) in a mxture of TFA and acetone at 23 C according to

Tet r ahedr orTHead-bryl-3298imed@l- [23% B oxi L | €3y
purified by sil irga el c%%ur&n 2%?’83@%8%‘?5%}9%,,%E%%ﬁ%ﬁé?ﬁrt)&@%? am pl e
N1 2, 2- Di rré}”r?yli’f-oew%eé Brirsatragnt with tuiflaprogresici aphydride(TFARE) in a mixture of TFA

3- 0X0- 3-t hisg@he&togde M 2331064 ' I thi ophgne- 2- car bonyl .
chioride (5,3 m., 50 rmgl) fﬁfn“d ‘??Ef’#’?%ﬁ?”ﬁ%?’??|9§%%?f§%a?é9Fﬂ%?é“f%?ﬁ%e
mol ) wi t h ThBeCssRTY RHP%Wﬁﬂmg@lﬁ@tumdaomyogrnpmw'eh hetane@30Bct 0 0 C
according to the general 15 procedure M (nethod c2). The crude materi al
(7.88 g)owdBxatnpeisiorned into the title conpound by stirring in

| sopropenyl acetate and TFA according to the general procedure N (nethod

a). Ootained, as_a |.ow solid,(4. ). M5 (El') 210 (M+); np 42 C (dec.).
Exanpl e N2%(Zi%)ﬁﬁf@%ﬁg’r‘)@-ﬁfrﬁ?aﬂﬂéﬁRg@’?‘f’)‘*—‘???- di methyl - [ 1,3] dioxin-4-one.
The 3-(3-chl oro-thi ophen-2-yl)-3-o0xo0-propionic.acid was prepared from
3-chl oro- The 3-oxo-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.



t hi ophene- 2-carbonyl chloride (7-82 g, 43.2 mmol) and 15 April 2004
bi s(trinmethylsilyl)malonate (11.6 i, 45.4 mmol) with Et3N (12.65 nL, 90.7

mol ) and g Bi2403353 9, 47.5 mmol) in CH3CN at 0 C accordgegmtpg ?)ggberal
procedure M (method cl). The crude material (5.69 g) was 25 transtorned

into the title conpound by sti rr| ng in is@propenyl acetate and conc. H2SO4
according to general procedur e gmet hod a). btained as an orange solid
(2.3 g). NsLTREPY3Fanethipphent2ads3 fopmtpeypipnicapidses peeparqddeem)3-cyaBiganpl e N3

1 |
\?\D( gllqzlggilﬂ% / Epé%‘/@%fgéﬁ?g%?}%ﬂem BY 1406 b)) dh 8ttt flsilyhma bk | 2004

3- (3- cyano- (38 bmthe A4H7 grmol} vathEtgN bl mbn225 bwimblhwrs! IiBefid gl 1645maobyiano-
t.hi oph 2 p;pﬁ)d o

b1 SCLri ot hot oct o m‘??ﬁg{déggem%ﬁﬁéﬁnf‘g’“dﬁgﬁ%ﬂﬁﬁ’ P fhe crade prferial 2485 4
mol ) and LEBvayirznsfognedigm theﬁlﬁblcpmpnun@ﬁ&mnag u01scsprapcm,ddmgetandgemr al
procedure My(&m] Mgﬁh% ge'?x%raﬁfai-’éjc%dﬂﬁtl@ ?%aoeé{l rtaﬁrﬁe”s%ﬁgégg%)' nto

the title conpound ring-in |sopr peny con‘i:

according to general procedure N (nethod a). Obtained as an orange solid
(5.6 Q). B %%(MWPPH& RPeCi(dec (dec.). Exanple N4 3 -

(2,2-Di nethyl-6-oxo0-6H [ 1,3) dioxin-4-yl) -b enzonitrile. 10 The

3- (3- cyano- phanyle ]N4- 0xo- propi oni ¢ acid was prepared from 3-cyanobenzoyl
chloride (828 ng, 5 mml) and bis(trinethylsilyl)mlonate (2.56 nm., 10

mmol) with 6 6.-25 in ether at -60 Cto 0 C
according tg(gghé}’g ﬂ‘ﬁfr\%)é’ ﬁgﬁvg W%éﬁlnt?)mmﬁ#]é crude material (1.04 g)
was transformed into the title conpound by stirring in isopropenyl acetate
and TFA 1accThelB+(3-dyangheny)-3pxocsdp roalcuc(misfpiebaaéd fréRtALRadbaToR chﬂo‘éxde

2. 5" Tt gt 280 5 %wqﬁ%%%“@a{fﬂiyﬁéﬁiﬁopatf i sbSihorm BT A

3- o?:) 3-(3- irrhd:danqrﬁ)lmhym @heny ko P epd Wacobdih@lt d@ﬁer@r PRRedde M oBod0
tri uor orreé

enz
bi s(trimeth ﬁwfﬁyfﬁ“ F‘Eﬁcﬁ a@({ﬁ%gg %ans?fmﬁaﬂ ’Pﬁe@emttﬂf&mﬂm&d@ nmol )
and Li Br ( 6isdpropenylhacétateranid)THANa (ChiRith; ﬁtgeﬁera@r&emi'dNr(gmeﬂibcgﬁﬂeb&hned asa
pr ocedur. 1€ Mléh%te owsgfx&(OBTh)e crude material (7.0 g of the :

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.



~obtained 15.4 g) was transformed into the title conpound byss{d shayd in
| sopropenyl acetate and conc. H2S04 according to general procedure N

(et hod a)wo@hkedined as a light 25 yellow solid (5.3 g). %Tﬁﬁob! kL (M) ;
np 77-78 C (dec.). Exanple N6 6-(3-Chl oro-phenyl -2, 2-di methyl~ LT 3

] di oxi n-4-one. 15 April 2004 WD 01/2901-177RCT/ EPQ0/ 09553 -77- The
3-(3-chloraog- phenglleh)g- 3- 0xo0-propionic acid was prepared from 3-chl or obenzoyl
chloride (Fhed-(3-giloro-pheny))-2neuopirepionicmetdhydsgireparpdriloonacotdt@ngoydl, 90. 0
mmol) with 5 : i Br. 3 | nyCHAICN at
0 C accor dica@rm (Q?E}ILE? gf@8@é§5?§%ﬁ?ﬁﬁﬁ%&%§n%ﬁgfg Fnunga lr)rzat)ﬂfﬁé?ll)a 171

g) was t rar?é&l)tﬁc:%@ p Fi0gm LBt 3. EogrPd Brmimioy) istCHCNgt @ °C hcs:o;ridingemyl
bt af ned Al A SeprockRie MPGRARINED, 8o LR T el PP S Ve R R g e

[(M2)']3 rlegprguad bistirrjng in isopnppeayNeete {181 dandoHp$Rywek)rding ta geherel hyl -
[ 1,3 ] di @hdthes + (3 16 -3 s py opi oni ¢ acid was:
pr epar ed f%%&gﬁ f%ggg.‘éer%y%ﬂghﬁbéeﬁ égq’%ﬁpg’%ﬁ ﬁélcg@n?rg ) and

bi s(trimethylsilyl émaLonate (21.0 rnL, 82.8 nmol) wth Et3N (23 nlL, 165.5
mol ) and BMBEER2384MG) amb240 (41301 mp 82HBRIC decO. C according to general
procedure M (method cl). The crude material (21.9 g) was transfornmed into

the title pxoRpRUNd by stirring in isopropenyl acetate and conc. H2SO4
according to general 15 procedure N (nethod a). Obtained as a yellow solid

(2926 Dingét h r63§‘%d§3§’$ﬁ“§'f)ﬁﬁ-6%lﬁ%x§9%}%@%&e-;o)n[e 1E>?<,:itrrg: gx:\ﬁ- 4-one. The

3-0x0-3-(3-trifluoromethoxy-phenyl)-propionic acid was prepared fr om 3 20

tri f| uotomdedx(BidoapHengl)306tadpropichibiad Wak PRI M3 BBLIMASER WidrteEt 3N
and LiBr i ? % at ‘g C ig.c r.dler(:l%Y t.0 g_‘earer al “procedure M érre; hod cl). The
crude mat ettt 8 mpol) ap ‘ﬁéﬁ‘“f dsihiaiqnate(2d by $vs8 mynal} vithiEsgN (
i s op[1 oge ny lm%(jﬁﬁ@t:ﬁnmmhrﬂdﬁm (W&F@gﬁ@f)dﬁ CHACN geper @Jcoé&%@%&h@rﬂ“
(Cn?;[jeg. ) é) proceh%{'erﬁefi(n?e%h&{] cl(g.r 'f’ﬁqegc%uag mlaten(af (2%.79 5)wasl\t/§an(sgr2ned i8nt0 (f.he fiﬂerrp 49-54
compound by stirring in isopropenyl acetate and conc. HzSQj according to general
15 procedure N (method a). Obtained as a yellow solid (9.6 g).

MS (EI) 330 (M™); mp 79-80 °C (dec.).
Example 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



25 Exanmple N9 2, 2-Dirnethyl-6-pyridin-4-yl- [ 1,3 ]dioxin- 45048y 26tiepar ed
from 3-oxo0-3-pyridin-4-yl-propionic acid [prepar ed-from 4-acetyl pyridi ne,
magnesi umwebivgdaar bonate and CO2 in DMF at 120 C accordi ngcrapdgrssaal of
Antibiotics 15 April 2004 WO 01/29011 -78 PCT/ EPOO/ 09553 1978, 31, 1245] by
treatnent with acetone, TFA and TFAA acce?8tng to general procedure N

(met hod b). Ohtained as a white solid (1.3 g). M5 (Ei) 205 (M) | e

NI O 5 6-(3-19Badkdr4t] WU%@WI‘W&%@@&'SE&RWIFM ageqrdifigspiganaral me e

3-(3-i m dazgql( deﬁddWW&ﬁm@aﬁ%ﬁH%ﬂB?ﬂ%% acid was prepared from
3-(1Himdazol- 1 y ) benzoyl chloride %chl oride [prepared by treatnent

of 3-(IHi T@%?ﬁ))t )ben20| c acid U Med. Chem 1987 30, 1342; CAS- No.
(-108035- 47 3r?5§ )2) and bis(trinethylsilyl)mal o nate wt h Et3N and
LiBr in CH3CN at 0 C according to general 1o procedure M (nethod cl). The

crude mat ergampaslioransformed into the title conpound by stirring in
| sopropenyl acetate and conc. H2SO4 accordl ng to general procedure N

Exampl e K6 {STRMRE RILRDR L S REL) LpIURIRIERE 3] df oxi - - one.  The

3- (3- net hoxy- phenyl ) - 3- oxo- propi oni ¢ acid was prepared from
3- net hoxy beTizeo(3-imbd20l- tie1-pihy 3 - Box6PrépiBhte|aridi prepared from 3- S_lH-1m1dazoI-

b t t | 2. 63. th t 3N , 127

ooty e L-Ebeeob R SR S Al ceRicidB tor r?ar-?ga@%@%féo@ﬁ il Gene:

pL occzagur e :\#llb'eatdsmdcxdl() M €henuds 713, $B423CA(SGN88110303\5%7 Shgﬂﬁﬁwdrgchﬂgggz

t he title tirri. acetate and con c

accor di ng & @%&%&QFS%YQ Efr“ﬁgﬁ%': ﬂ[é‘t“agdé 6%15’?%%%@ ACCORIPB I BRRERY (640

rzrg)2 i 1t0 IhS;R))cé’cBﬁe M bbbl can d‘h@&&c{e(rﬁé'téﬂriﬂ)wh]s tranffRs AR Ext(Nﬂh?e title compound by
me

3-(3-nitro- Sﬁ’ﬁgﬂé% {‘l’é{’{?)%(? ’B %‘i‘%ﬁ‘i“& ARG h‘ gg? %(Clcgfﬂll}?g{é’e@ﬁ@} ngd‘t}"ﬁéi)é?’éﬁmldr om

3- a). Obtained as an orange semisolid (617 mg).

“u

MS (EI) 270 (M™).
Example N11
15 2,2—Diméthyl-6-(3—methoxy—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



ni trobenzoyl chloride (2.71 g, 14.6 nmol) and tert.-butyl nglgppd
potassiumsalt (6.0 g) 30.0 mml) with Et3N (4.5 L, 32.2 nmml) and MyCl12

(3.48 g, 30Ob229emol ) in CH3CN according to general procedyé@m%%st hod a).
The crude material (3.88 g) was 15 April 2004 WD 01/29011 /309553

-79 transforned into:the title conmpound-#-stirring in TFA/acetone with
TFAA accordi ng to _general procedure N (nmethod b). Cbtained as a yellow

solid (2. 78rapsformed frtp thetile c(omound;byjsmmg]m TEA/adetanpivithNF3 ASaccording to

oo 3. (o edpigeidute R (Fleted BrBbdscd MR @Rl Lty Cocier

[ RO-69- 35 /?%g\égwas )preparedfrom3 [1, 24]tr|azol 1-yl - benzoi ¢ acid
met hyl est NGM); rp7HP6L17PCO] by treatment with lithiumtert. -butyl
acetate according to general procedure M (nethod b). Prepared from

(Exanpl e N@aﬂﬂmijri ng in TFA/acetone with TFAA to according to general
procedure N (net ho bt ai ned as a yellowsolid (539 ng). Ms (ElI') 271

(M). N14 dazaql - pyridin-4-yl)-2,2-dirnethyl-[ 1, 3]
di oxi n- 45 {Eea Bﬁpﬁtﬁﬁk@ég'ﬁ} 325“’13101 1-yl- phenyﬁ [1,3]dioxin-4-one.
3-(2-imdazol -1-yl-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester 15

(Exanpl e MBhelyoxet34(3] ng,4ltﬂaird§ﬁ;l-ﬂf=1ﬂiea?ﬁ p‘i’ofnlanl%ﬁ é{tﬁ%ﬁ@}l%&e} %&? eral

d d 271
wae lrJr{)el EO%B@%SPIQP"-%%;F@?QE\ 51_2545121‘1%_29 Tk ;;qollgaad methyl ester [CAS- 1\2
[ 3- (2- met hylk7826 2¥ag]dy- treaythntpbieNthium [terk - RltyldicO4 o A, tc%@en@fafﬁn%rc Sl OM

ostor  ( ExailEeRs Byrered fh @pdﬁxampmmebﬁéﬁgﬁ&g O e b

| 1pr aceddin pa phaddine N a M5
?Eln)er 284(!)2 (:/r) rrgt?L%@ZdeC b Exam)gl e%ﬁ%’oﬂw OlstaiheB 8l 9GelRRk solid B333) -

4-(2,2-Di 6H [ 1, 3] di oxi n-4-yl) - pyr|d| ne-2-carbonitrile. 15
por i1 - 2004 DLPEERTY"

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.



-80 FCT/ EPOQ 09553 Prepared from 3-(2-cyano-pyridin-4-yl)- 350t poGPI oni C
acid tert.-butyl ester (Exanple MLO) by stirring in TFAl acetone with TFAA
accordi ngwt@wege9gr al procedure N (nethod b). Cbtained as ?C'P/%PW])ﬁ%l i d
(3.30 g). M5 (ElI') 230 (M); np 132 C (dec.). 5 The foll owi ng exanples
relate to the preparation of the 4,8-diargh-I1, 3-di hydro- benzo[ b]

[ 1, 4] di azepi n-2-ones, respectively the 4-aryl-8-aryl ethynyl -1, 3-di hydr o-
benzo[ b] [ ]PIAPuﬁféﬁ'ep’# Ir(2-ayamee ppridint hel) B-ax@proplomit ytid hre-witﬁwduenéﬂxempdr[ b]

N anar hitio) 67 A008e [ TERA-B R IR A4 YoMl IFRReRTp AR (eS8 B

eparatto
(2-[ 3-aryl -Gbrkedps eprowmy kaid (3030 g ar yI - phenyl }-carbanmic acid tert.-butyl
ester by reaction of (2-am no-4-aryl-phenyl)-carbamic acid tert.-butyl

esters V\ntfl\dgt(ﬁélwg-(%@gy&l?%ﬁ?xg( pLopi onates or 6-aryl-2,2-dimethyl- [ 1,3 ]

di oxi n- 4- ones nitf o-4-aryl - phenyl ) - 3- oxo- pr opi onam des by
reaction of 2-nitro-4- aryl phenyl amnes with

6- aryl - 25 2-Fhatelewingexamples oslite-ta theprspartion of the di8ediarfyl-1 |3edihydro-

(2-am no-4 [ I 0-4-aryl -
phenyl am n—e%%)%)ﬁ)ﬂr}s@}iga)le giégglesgg ?é&g&lﬁﬂ&eémﬁ-‘é @%@ﬁnﬂo{ﬁm%}&

3-aryl - @[(bﬂ)ﬁleﬁdtaéeplpp?r epesrand the Srarojhet- arylyl 36d1h)(ﬂro-l’deom[ibﬁlaﬂri;iamphy-l

mal onate p | at 23 C according to
Synt hesi s ?9 gé gg%%? lg@y%ygﬁﬁg%%ﬁﬁé%}lgﬁggym n-4-one was refl uxed
I n tol uene £8 m.) unt|I tlc indicated conplete 20 consunption of the am ne.
The sol uti to cool to 23 C, whereupon the product generally
crystal hy z C X
inced™ by SHURISESER, ”‘2‘52? SRR AT A3 ek ) RBRRRC haq ES by
et her or nisstaPEEeastion of (& Pﬂmérﬁﬂla?lwnd)ﬂéd)amc 93¢ tartnbugyl gswmweeﬂwl 3-

{2-[3-aryl é-,pmxarﬁapmxdega}m}yﬂz@%e §a fmh%oxﬁﬁli%ﬁgac acid tert.-butyl
esters or gﬁ/ ‘nN(‘r% nitro-4- ar% Bren yl')-3-0x0 25 propi onan des, which
was used dﬁl AN (R métrodr g hepybt gxenpropiphamideshisrerstion eidsnitiord-efled

by recryst aﬂﬂd@ﬁ}mﬁ’& Wwith 8arpild, ) Bmgl)- Floi]‘dmh&l@fd'ﬁ@t ogr aphy. EX&”D' e 01 (2-
[ 3-(3- C\éano phényl) - oxo- pr opi onyl am nol’- 4-1 odo- 5-t hi onor phol i n-4-yl - pheny
| }- car Banif miguge 9féﬁh9 21?@%199 4e§ PhSU’I)P?"éb%!WéGinrt%bqu ester or 2-nitro-4-aryl-
(2- ani no- 4-pegk ra__énﬁ@ qulahﬂ efeeld gt@h? B ¥hohol) OF BTty 3Grfl- § 8kd-prdpibadte
ester (Exanple’Li 1.5 nmpl
3-(2, 2-di ng[%qgﬂa_r _%Q Hafﬂ ag}id:ﬂg(}qq_agdyﬂyl malonate potassium salt with Et;N and

MgCl; in CH3CN at 23 °C according to Synthesis 1993, 290] or 6-aryl-2,2-dimethyl-

[1,3]dioxin-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).



benzonitrile (Exanple N4) (690 ng, 2.25 nmol) according to 15prigeser al
procedure O (Cbtained as a yellow solid (629 ng). 15 April 2004 WO
01/29011 WTOERAMLO09553 -81 M5 (I SP) 607 [(M-H) +]. Exanpperfdodessss -

[ 3- (3- Cyano- phenyl ) - 3- oxo- propi onyl am no] -4-iodo-5-norpholin-4-yl-phenyl }-
carbamc acid tert.-butyl ester 5 Prepareghfrom

(2-am no-4-i odo-5-norpholin-4-yl-phenyl)-carbamc acid tert.-butyl ester
(Exanpl e LAIS(EG) 6%18‘4‘!’H5+]mml) and

3-(2, 2-di met hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)- benzonitrile (Exanple N4) (566
mg, 2.47 mmlanAcoerding to the general procedure 0. Obtained as an orange
solid (523@)‘.%5‘“8@ 591 [(M+rH)i and 613 [(M+:Na)+]. 10 Exanple 03
{2-Chloro-5- [ 3-(3-cyano-phenyl ) -3-o0xo-propi onyl a"rhi noj

- bi pheny! - 4243y Gclaranenphenihioxq-prapionylaryinod <t iwdofs-maplealin-¢ gAnphenyl}-

(5-am no- 2-Ghl ke aBaRAe Mkl ) -carbamic acid tert.-butyl ester (Exanple
L6) (652 ng, 2.05 znnol) a%d

3-(2, 2-di net hyl - 6- oxo0- 6H[ 1, 3] di oxi n-4-yl)-benzonitrile 15 (Exanpl e N4)
(564 ny, 5 2. #6P#ED Fpmevmondiade-bimeorghabr-4t vinhsodsadatic abd aemebhtdestan

of f-white g@ki : X% Mdihe -6EX%A A ¢ A -
! TSRS By S G el a9
o- et hyl sul fRsRgeDitie (Bsmmed) é’ﬁémﬁ- irampl) acsendingtoshagentral@rocedurs §/
ester PrepaDedideBabkn orange solid (523 mg1).
[ 2- am no- 5- ( 2- di net hyl am no- et hyl sul f anyl ) - 4- phenyl et hynyl - phenyl ] -

3 tz)a? di ﬁé{‘gﬁt@ég%%&%ﬁl [ Sétng]rﬁaé E@?Qﬁgfﬁ?  penzoni o1 P'eS( Exmméllni)l Znﬂm (138

ng, 0.6 mmol ) according to the general procedure 0. Obtained as a yell ow
solid (240 Bample®3M5 (I1SP) 583 [(MrH)+]; np 88 C. Examp a 05
{5-tert.-Butoxycarbonyl am no-4-[ 3-(3-cyano- phenyl ) - 3=oxo- propi onyl an

i noj - 2- {2-Chloro-5—[3-(3-cyano-pheny1)-3-oxo—propionylai:hino]—biphenyl—4—yl}-carbarnic acid
tert.-butyl ester

Prepared from (5-amino-2-chloro-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example
L6) (652 mg, 2.05 mmol) and 3-(2,2-dimethyl-6-0x0-6H-[1,3]dioxin-4-yl)-benzonitrile

15 (Example N4) (564 mg, 2.46 mmol) according 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



phenyl et hynyl - phenyl sul fanyl } -acetic acid nmethyl ester 15 Apradr 2064 WO

01/ 29011 PCTI EPOO/ 09553 -82 Prepared from

(4- am no- S¥o ef/pagibut oxycar bonyl am no- 2- phenyl et hynyl - pheny gg}ﬁm@s& :

acetic acid nethyl ester (Exanple L9) (534 ng, 1.3 mmol) an

3-(2, 2-di et hyl - 6- oxo- 6H [1, 3]dioxin-4-yg)=benzonitrile (Exanple N4) (358
1.56 mmpi ) according to the general procedure 0. Cbtained as a yell ow

my,
f oag19( §g70@)epa@d 1723 Ksamg@s-tpt(twbubclxymwurﬁﬂiﬂb;mﬁedyianﬂw%emwmm1‘ ;
- o - ert .- car -4 )
Fg- (3- cyanoﬁ%ﬁé?@?ﬁﬁg’gf iét-e %%‘Wgﬁilﬁén@%ﬁng’ g? %W@Wﬂngéh%ﬁ%ﬁgﬁiﬁ?ﬂ&'éﬁi c
aci d net hyl [lédﬂiapdrPﬂq@hbHdohitﬁm(Eétamp%ﬂd)l—)%%&ﬁig‘, 1.56 mmol) according to the general
P oo DO SRR MY SR e £ 10 sz d et e
[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple N4) (550 my, 2.4 mmol) according to

t he genes al MS{iBYSdd{eMBH) a1 Hdd+NS1H] kadbd5 (@MW) Hahp 69(/886. ny) . M
(1SP) 552 [(M+H) +] and 569 [(M:NH4)+]: np 138 C. Exanple 07 15

[ 2-]3-(3- Q@'ﬁ?%ﬂ%%-tygl ) - 3- ox0- pr opi onyl am no] - 5- ( 2- met hoxy- et hoxy) - 4- phenyl e
t hynyl - phenyl|™- amc acid tert.-butyl ester. Prepared from

[ 2- am no- 5- (52- met hoxy- et hoxy) - 4- phenyl et hynyl - phenyl ] - carbami c acid

tert. - but yl{3etsrieButesyseppeylamino-¢4 353rmyanckphenyiivdt gxogmrdpionylamino]-2-

3-(2, 2-di HbTe B Rs . QX1 =y] )-benzonitrile (Exanple N4) (373
ng, 1.63 ml ) lyaec 0 dpﬁéglyt[}ogﬁeﬁléagggéér@fﬁﬂ procedure 0. (bhtained as a
l'ight yellow solid (137 ng). M5 (1SP) 554 [(MtH) +], 571 [(M-NH4)+] and 576
[ (M+Na) +] ; 1|)~FﬁP?3}'?‘3‘,-ﬁZEJn;(‘Ej?lInll'EacérfipI[tebgtgnq’caﬂ)on’jflamino-2-p1'1c2nylethy'rqu-phenyl)-ac:e‘cic

[ 3- (3- y@nosci BRIy edtePERaMERANIBN I ATHY (2.2-di -6-0x0-6H-

- 5- net hoxy-4 ﬁ ?\IO(%&? ghqnyP¥- (r%?’%]éorr?jgma{%?%d?é%égﬁ{hﬁ 6e':"sxtoet?I_IZS

- Rhenyl et
Prepared f rHrﬁé—‘Z’x}é}ﬂ‘i -Benzenitale(ExampleNA) 6530 mg) 2 4ivemyl) peaadingntd thegeneral
tert.-butyl ; ol d '
er uty pro@ﬁ@éd@mé@athmﬁ@s&@g ) an

3-(2, 2-di net hyl - 6- oxo- 6H-[ 1, 3] di oxi n-4-y nitrile (Exanple N4) (252
ng, 1.1 I r di t he, general procedure 0. Obtained as a yellow
solid (388 )(ﬁi%ﬁm}%wiéaowd §69T}?M+N}E)%;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).



WO 01/29011 PCT/ EPOQ/ 09553 -83- M5 (I1SP) 510 [(MrH) +], 527 16(AdriNbib4+] and
532 [(MtNa)t]; np 169 C. Exanple 09 5-tert.-Butoxycarbonyl am no-4-

[ 3- ( 3- canowphenydi) - 3- oxo- propi onyl am no] -2- phenyl et hynyl pbemeoi/@saci d
met hyl ester 5 Prepared from

4-am no-5-tert.-but oxycarbonyl am no- 2- phef§tet hynyl - benzoic acid nethyl

[T, 3] ot oxi S G5y Bt ERE, 52 (e TRk g s35810) E s 9) - accor di ng

to the general procedure 0. Obtained as an off-white solid (540 ng). MS
(1SP) 538 [ Ebddiple]09 555 [ (M+NH4) +] and 560 [ (M+Na)+]; nmp 158 C (dec.). 10
Exanpl e 010 {2 [ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no]

-50rphoI|n hen - nyl }-ca c acid. tert tyl ester
Pr epar ed from ’(t ﬁgp %’%Féﬁé% WQEL:&@?QH%.’PB’H ?F ?’Wyﬂﬂﬂpl‘f}W@WF‘)"T@ar bani c
aci-d tert. - phetyéthpsl-benfdxaipmettyl 8¢ter( 483 ng, 1.23 mmol ) and

3-(2,2-di rrethyl 6- oxo0-6H 15 [1, 3] dioxin-4-yl)-benzonitrile (Exanple N4)

422 . oL di he |. 0., ,Obt
Simor phous’ of AR SRinp st e R iming Rl Bighvls By idrnsa 2cia o
[ (5 N? gla% +]2 nrgth;r}ptta- ((Examﬁote -L1f B(398-rhyy, A003- mﬂmet)mh)i%emanamm 6badH NO]
et hoxy] - et h A o@?xﬁ%ﬁg‘h’}ﬁ@f‘w%ﬂN%%Rﬁ“F’c&? BURPI 26qording &9 fl?e-gﬁﬁ’leﬂl '
ester Pr eparpetnteﬂunr@ Obtained as an off-white solid (540 mg).

[ 2-am no-5-(2-{2-[ 2- (2- et hoxy- et hoxy) - et hoxy] - et hoxy} - et hoxy) - 4-

T 1. 0 myohts BEETPASIEATBAT HGs FkAHET ad sl RN %naﬁ%fsateﬁ?énf rile
(Exanpl e N45 (344 , 1.5 mmol) according to the general procedure O.

bt ai nediths £& ellow solid (353 ng). 25 M5 (ISP) 686 [(M+H) +] and 703
[ (MENH4) +]; np 135-136 C. Examle 012 { 5-tert.-B utoxycarbonyl am no- 4-

el ot é%?“ﬁ&hejfii%‘?fj?‘&&? R SRR Ei i i oo S

1}-carbamic acid tert.-butyl ester

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



Prepared from _ 15 April 2004 _
(4-am no-5-tert. -but oxycar bonyl am no- 2- phenyl et hynyl - phenoxy) -acetic acid

tert.-but Wwoestwr: (Exanple L16) (877 ng, 2.0 mwol) 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 the general pr3cedure 0. Cbtained as a yell ow
solid (723 nm). SI\/BQISP) 610 [(MrH)1'], 627 [(MNH4) +] and 632 [(MENa)t];
np 95 C. E;?Eﬂi’ﬁl"-‘é ‘%m@‘ﬁ’oﬁqﬁt-b}ltoﬁcarbonylammoi phenylethynyl-phenoxy) acetic

3-(3- \ a

pheryl 1 car Bart e aer 06t (gt 938 i 2 RRB R dimesy Sono

( 2- ani no- 5- E\ldenra -yt hfmﬂydedtﬂxympﬂe th(ﬂﬂﬂ)mg;&rhamod) acbligtotthe gb@ral
butyl ester ﬁd%g&mg > Atkdined 2 gﬁéﬂ%&&ﬁq.ﬂ{%& and 3- (2, 2-di met hyl - 6- oxo- 6H

[ 1, 3]dioxi n 4-yl) - enzonltrl (218 ng, 0.95 mml) according

to the gener al I_E)roce ure 0. Obtained as a yellow solid (299 ng). ,~ M5

(1SP) 519 [ M )]6105(@65["‘[1'()%!@’21}(M*‘M)Qéhlld{@fi’/l{ﬂd}ﬂa)*rmp%SCC Exanpl e
4 15

01

[ 2-]3-(3- Q/Egaé anpleenyl ) - 3- 0xo- propi onyl am no] - 5- (1, 4- di oxa- 8- aza-spiro[4.5]d
ec-8-yl)- phenyl et hynyl - phenyl ]-carbam c acid tert.-butyl ester Prepared

fr

[ 2-

ca

om
ani no- 5- {%CXEWB%QYlsz -4 §3-spaneopheny] izwxg-gropionyls mingl- éphymyethphdny | | -
rbami c anldeﬂye}t&a:béaﬂic)ébd&&&eBut(yEé&éfpl e L18) (393 ny, 0.87 mml) and
3-(2, 2-di met hyl -6- oxo-6H-[1, 3]dioxin-4-yl)-benzonitrile (Exanple N4) (301

ng, 1.31 r 0 the g raI procedure 0. Obtained as an
anor phous o m?ﬁ%?@re@%cﬁgq r(£ gF‘“@‘Z’%B”'ﬁﬁ?me Credepyisthynyl-jhaaylt carbamyia agiH dert4 5

[ g [g (B?Loﬂwatﬁd?xﬁiarﬁple%@?mea so:wﬁa&&)l) and 3-(2,2- dimethyl-6-oxo-6H-
- met ho 0X en -carbam ¢ "aci ert. -

est far 25 Pr g%/gﬁé%m? ?ﬁz))m bgnzon}/tnﬁe (%XCE\XIPIE 184) F2y18 mg, 0.95 mmol) according to the gegexyal
[ 2- ani no- 5- pcadira@X Olahined ¥ = Dhﬁsb&ihe(nbgﬂ-?) phenyl ] - carbami ¢ acid
tert.-butyl ester (Exanple L11) (840 and

6- (3-1 odo- - | Bk : 1 | e N7 780 :
2. g6 In’rC;DIO) pacc)f%%)i ﬁa%pgf*?ﬁepéé%@f@%ﬂéﬁ%ﬁ@&%ﬂs ’%g(pfsgg a)vvgn te ggl I d
(1.3 g). 15 April 2004 WO 01/29011 PCT/ EPOO 09553 -85 Ms (I SP) 655

[ (MtH) +], 6E2amiplsNM4) +], 677 [ (MtNa)+] and 693 [(M:K)+]; np 172 oC_

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).



Exam | Qe0 16 [ 2- _ _ _ 15 April 2004

[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl ar ni no] - 5- (2, 2- di net hyl -

1, 3] di oxolvé@-0429@1Yyl net hoxy) - 4- phenyl et hynyl - phenyl | - car bapi-¢/Eeed/ehss3
tert.-butyl ester Prepared from

[ 2-am no-5- (2, 2-di nethyl -[ 1, 3] di oxol an- 4-gbret hoxy) - 4- phenyl et hynyl -

phenyl ] - car aC| tert.-but ester (Exanple L20) (439 ng, 1.0 rnznol)
a5 2. 2 VB SRR QM T2 LT eI InG by Rebnpans 6351 M AKG e E7240)
(345 ny, l.&cm noI) according to the general procedure 0. Obtained as a
yellow solid (275 ng). 10 M5 (I1SP) 610 [(M+H)+], 627 [(MNH4)+] and 632

[ (MtNa) +] ; rnp 132-134 C. Exanple 017

5-tert. - Butg&%@élﬁ-@&yl ani i no- 4-[ 3- (3-cyano- phenyl ) - 3- oxo- pr opi onyl am no]
-2-io0do- benzoic acid nmethyl ester Prepared from

?Eggngfeitz B2 ls-{imyw%é ﬁwo@e?lﬁepx%nylg%aemucmg{hfﬁ RS fadxoSter 15
3-(2,2 dPnelj’l (tﬁ éﬁophﬂqy thysyplsavh-arlamicissidtoprbutyl estet Exanpl e N4) (254

ng, 1.1 mml) according to the general procedure 0. Obtained as an apricot

solid (435 Pgpparddlrdrh $P)an5§d-5[(@|\ﬂf&ﬁ1{e]thqu$%]H&%Mﬂheﬂ{b@yﬁgq:ﬂeQM%ﬁﬂl nmp

162166C H\Exiﬁgleo aﬁ%é
[[2- 3- ( 3- | REHserhaniic agiddrti-hutsl ¢stes (Braspple AP Hdp fiste 5Ommebnddy(Zet-hoxy) -
4- phenyl etammymewks}} plaz]laamrmq&) gcrizgﬁitrﬁek{ﬂkéﬂa plE NS (34 SHgPRs ﬁﬂn&'iom

[ 2-am no- 5- Xy- et ho p ylLet hynyl - ph enI -carbam'c acid
or ¢ but 1 “SETEPE sk AL §5eC0T0! OPEas 2 iRy sQlife273 mp).
6- (3-i m dazol - 1-yl - phenyl ) -2, 2- di et hyI [ 1, 3] di oxi n-4-one (Exanpl e N10)
(135 ng,100. BISGISP) 61ad Qdra)AD 62D (eNTE) TR aAR 632 mmpiwﬁfz@z-ﬁh@i ned as a
i ght brown waxy solid (206 nmg). M5 (ISN) 593 [(MH)" 122-129 C. 15
April 2004 L¢9911 -86 Exanple 019 PCT/ EP00/ 09 53
[RS] -[ 2-[ 3- %é{%m'o*phenyl) 3- oxo- pr opi onyl am no] - 5- (2-oxo-[ 1, 3]
di oxol an- 4- vyl net hoxy) - 4- phenyl et hynyl - phenyl ] -carbam c acid tert.-butyl
ester PrepapdertiBefioxycarbonylamino-4-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-2-iodo-
[RS]-[2-am di oxol an- 4-yl nmet hoxy) - 4- phenyl et hynyl - 5
phenyl]-cargglnz?g(%%:&égﬂl I’Les{‘%]-rbutyl ester (Exanple L22) (346 ngy, 0.82 nmol)
and 3-(2, 2-

( Prepared from 4-amino-5-tert.-butoxycarbonylamino-2-iodo-benzoic acid methyl ester

15 (Exarnplé 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).

i |21

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,



di met hyl - 6- oxo- 6H-[ 1, 3] di oxi n-4-yl )-benzonitrile (Exanple M)adi86os4y, 0.9
nmml) according to the general procedure K Oobtained as a light yellow
solid (43%gly290M5 (1 SP) 594 [(MH+]; np 181 C.  Exanpl e 829:b80/09s53 -

{2-[ 3-(3-Cyano- phenyl ) - 3- oxo- propi onyl am no] - 5- et hoxynet hyl - 4- phenyl.et hynyl
- phenyl]-carbamc acid tert.-butyl estergfPrepared from

(2-am no- S- et hoxynet hyl - 4- phenyl et hynyl - phenyl )-carbam c acid tert.- butyl
ester (Exar@ﬁéllﬂ%@)lﬁ( 130 ng, 0.35 nmol) and 3-(2, 2-di net hyl - 6- oxo- 6H

[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple N4) (80 ng, 0.35 mmol) according to

t he gener al [RE>-[pr - al pned . anJanor e ,Substance (148
my). NS (| S[P) qkégégq{ zﬁ%*‘ﬁoﬁ?ﬁhe@§n%?°epl%%i°f&lmdﬁ§@9¥oﬁiLgﬁxm?@-gti d
5-tert. - buto®y wheRtladynylfpheagl] cydnmip hedytbit~Butgkater

propi onyl am no] - 2- phenyl et hynyl - benzyl ester. 20 Prepared from

2, 2-di net h com d 4~ ard po- 5- - but i no-2-

Shenyl et hy?gﬁgﬁ??g R P B P05, £5 i o R B A DSy

3- (2, 2- of it ﬁcwf[t@z,t-awmenémmle be2(os g D2 alEhe M- (94
. 0. 41 MBnklaee i he  fene ur e ned as a

ggrmr phous i ght,. org'rﬁ e@gu[l:l)g’g%ngg ‘?@3‘[&%‘3’%@?#@&5’“%ﬁ?@m%m&)25

Exanpl e 022¢ qqé)nqtg.t agqsral prefadete-K. Obtained as a light yellow solid (433 mg).

| -yl - phenyl) - 3- oxo- propi onyl am no] - 4- phenyl et hynyl - 5-

(tetrahydr ApYIS®N584 HINCRYTBIRY kg rqhenyl ] -carbanmi ¢ acid tent.-butyl ester. 1
5 April 2004 WO 01/ Z(QOIIRE#EPOO’ 09553 -87- Prepared from (RS)-

[ 2- am no- 4-phenyl ynyl - 5; (tetrahydro-pyran-2-yl oxynet hyl ) -
phenyl ] - car%é%gie—@g‘?d tert.-butyl ester (Exanple L25) and
6- (3-i mdazol -1 -yl -phenyl)-2,2- dirnethyl-[ 1, 3]dioxin-4-one (Exanple N10)

accordi by t{2-[BHB-CanerHenpl) GO RHEAnyISoHHR npr ph 1 ow
subst ance %1%67 g@q:ﬂS Iil\i/iBZlP SP 6%5})?( I\%PH) t] ﬂ@%xhg%ﬁghgg PBC&H&I‘%%;I
[2-[3-(3-1 S 2UNC BRI PREL 85L8K pr opi onyl ani no]

-5- (4- et hoxy- pjeferi din- I-yl)-4- phenyl et hynyl - phenyl }-carbam c acid
tert.-butyPrepares from (z'amino'5‘eth0x7m3thyl'4-Pheny1ethynyl~phenyl)-carbamic acid tert.~

butyl ester (Example L23) (130 mg, 0.35 mmol) and 3-(2,2-dimethyl-6-oxo-6H-
[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.



Prepared from [ 2-am nb-5-(4-met hoxypi peridi n-1-yl) - 4- phenyligtdApinybogphenyl ]
10 carbamc acid tert.-butyl ester (Exanple L26) (236 ng, 0.56 nmol) and
6- ( 3-i m daxoloitksowyl - phenyl ) - 2, 2-di met'hyl - [ 1, 3] di oxi n- 4- onepptgihasN10)
(151 ng, 0.56 mmol) according to the general procedure 0. Obtained as ar
anor phous yel | ow substance (253 ng). M §1SP) 634 [(MH)*]. |5 Exanple
024 [ 2-[ 3-(3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no]
- 5- ( 4- met hdBaeppieddram(RS)1[2ydn)ind-4-phenyldthiyy-5yltetpdbytid-pyraabBkfmahil-
tert.-butyl }ge%#@[ argarrgﬁ%&g?eryboml s .. 1
[ 2- ami no- 5-R 42 et ROy pa Fihr A estey (Examnle L3R end §/3-igrdsrpt -V phendni2e2-
gCi( g) tZteF : -cﬁmefhyldggédbﬁﬁﬁmd @thﬁledmz%c@dir%ﬁghd‘mk@al Pft?j:edl.(lré).(o. e NA)

- - di - QX0- , | oxi n-4- -benzonitrile anpl e
(125 ny, g?(ggyanlﬁl‘r%lf)s aﬁ@@“@(@’foﬁé[’@%’w%Wémﬁé%&rsilgﬁ)r ocedure 0. Obtained as a
yell ow foam (274 ng). M5 (ISN) 591 [(MH)']; np 97-100 C. Exanple [
5- Cyanongt HByI%R) 4353(¥3H)T)i dazol - | -yl - phenyl ) - 3- oxo- pr opi onyl ani no] -4- 25
phenyl et hynyl - phenyl }-carbam ¢ acid tent.-butyl ester. Prepared from
(2-am no- 5- oxy- 4- phenyl et hynyl - phenyl ) -carbam c acid tert.- butyl
ester (Exa%g%ﬁand
6- (3-imdazol -1 @yl - phenyl) -2, 2-di met hyl -[ 1, 3] di oxi n-4-one (Exanple N10)
accor di ng t[3-BhES-eidercl-PrideariiBeo®-papiaiptetinak 5e4- methophroiperidi -1 opl)-4-

subst ance ( Y@J%thﬁg{%g{‘%@ éaciM\@erQ-%@_ 4 - PCTI EP00109553 -88 MS (I SP)

576 [ (MtH) ). anor net
[ 3- (3-cyanq- phenyl ) - 3- oxo- pr opi onyl am no] -4-phenyl et hynyl -
phenyl ) - cariFghred feara [3-amino-H{d-methexyepipeddip: ephirdephdnylethynyl-phenyl]-

2- am ngg 5- ~Hy - ' LQat.erk. -1 butyl
(2-ar (anﬁm 5 nga;cmgg%. %@%ﬂ_&g%ﬁ% {t%eggwh)g, 686 mlfa@&sfts-@l&ml-ﬁ?- y
3- (2, 2- di netRACRBL G dretyl-[ 3B idioxinmd-one (Axpmpdaad) (1] tug, 0.6Gampbl N4) (55

my, 0.24 nMERkdrREERS G Qéhefa@F%%@&ﬁ%?@@%@%%ﬁ?%éﬁf?p%ioﬁ:{@w&%éﬁﬁc%%

anor phous yrglg)l ow Subst ance

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).



10 Exanpl e 027 (RS)- [4-(4-Fluoro-phenylethynyl)-2-[3-(3-i ”GB%?PQO_M

1-yl - phenyl) - 3- oxo- propi onyl am noj

-5- (t et r ayaewu290yr an- 2- yl oxymet hyl ) - phenyl ] - carbam ¢ aci d picgrdpootussy |
ester. Prepared from

(RS)-[2-am no-4-(4-flworo-phenyl et hynyl )-88 ¢t etrahydro-pyran-2 15

yl oxynet hyl ) - phenyl7] -carbamc acid tert.-butyl ester (Exanple L28) and

6- (3-i m daZiS-(BSPIAZSS+INT]) - 2, 2- di met 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 (@,&%Plgbzél\/s (ISN) 651 [(MH)-]. Exanple 028 20
(RS)-(4-(4-Fuoro-phenyl et hynyl)-2- [3-(3-im dazol-I-yl-phenyl) - 3-o0xo-
propionylamn o | -5- { nmethyl - [2- (tetrahydro-pyran -2 -yloxy)-ethyl]
-am no | - phenyyanomethoadrit (feyagot phrenyl) Huvyo-peepionyRmépal-éghénybathynyl-

(RS) - (2- am pigem g (ArBdokie had RIS MALb%AY! ) - 5- {met hyl -[ 2- (tet rahydr o-
pyran-2-yl oxy) - ét hyl ] -am no{- phenyl)-carbam c acid tert.-butyl ester

Exanmpl e L 242" 25 ng, 0.5 | d
Es- ( gnF .m‘eaaz )epér-eg I%’ioﬁil\ qumnozwyn%oqm%ﬁtﬁgw-mb@ﬂﬁwﬂbnhw@—c(aﬂmxip reid t441.0)

135 ny, O.Burete (BeAAPIE h lanRra0ELsluy: EhhRige i3
gim)r pgus yel W% le_st ang% {%@én{@fz g%%ﬁ%lggﬁ)e %ﬁﬁ'ﬁfﬁm ?%?55%’?@%84
WO 01/ 290114';&%%@#1@9%@1@3@4 Fpg-d-Bomumotl) according to the general procedure

{5- (4, 4- D e0hO¥pintdRah diddrphots ellow substance (96 mg).
[3-(3-imdazol -1-yl -phenyl)-3- oxo- propi onyl am na -

4- phenyl et %yk@h& VA ﬁ 5 bam c acid tert.-butyl ester Prepared from

[ 2- am no- 5- ,( : gl'légfiy‘ S ‘peridin-1-yl)-4-phenyl et hynyl - phenyl] 5
carbamc acid tert.-butyl ester (Exanple L18) (321 ng, 0.67 nmol) and

6- ( 3- i midazEgample @27phenyl ) - 2, 2-di net hyl - [ 1, 3] di oxi n-4-one (Exanpl e N10)
(240 ng, 0.89 rnnol) according to the general procedure 0. Obtained as an

P S b P L e ARl 5 2
(t et r ahydr opropicayleZninbpsy(Jetabiirsygyrabemibiymtahblopeniltl drifagfif aciditry!bu@at er

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)}.



Prepared from 15 April 2004
(RS) -{2-am no- 4- phenyl et hynyl -5-[ 2- (t et rahydr o- pyran- 2-yl oxy) - et hoxy] -

phenyl} caydpaisipci d tert. -butyl ester (Exanple L30) (346 s4mol )
and 6-(3- im dazol - 1-yl - phenyl ) - 2, 2-di met hyl - [ 1, 3] di oxi n- 4P§ﬁm’?"é‘§gﬁpl e

N10) (300 ng, 1.11 15:=nmol) accordl ng to tde general procedure 0. Ootained
as a yellow foam (196 ng). M5 (I1SP) 665 [(M+H)+]. Exanple 031

(RS)-{4' - Fl kasexple029

[ 3-(3-imdazol - 1-yl - phenyl ) - 3- oxo- pr opi onyI anmi no] - 2-[4-(tetrahydro-

B2t o 20 by e B PR et DB el ey oo proponyamino)-

(RS) - [ 2- am dephenflethyrybphemiletabahivyaaid tertdbhtybést@hydr o- pyr an- 2-
yl oxymet hyl ) - phenyl [ -carbanmic acid tert.-butyl ester (Exarrpl e L28) and

nccording t Srenmse Rl it LA IRkt et dina 48 L b e Oh PR aIo8D )
M5 (| SP) 5698arfbaivti¢hdifl tentpbitiA%®sthB PExEmple bl $3X30PIng, ®82mmol) and 6-(3-imidazol-1-

(52 tert sPubabas BB Sl 8 PREEU S B 5 osmrmaoh . aci

tert.-butyl aesirdingts tl@@gddera'l@ﬂ#ed&i@@.ﬂlﬂ%&da?ﬁbﬁﬁ@@ﬂ&%@gs ngy0 Prepared
from [ 2-am no- 5 (2 ter -butoxy-ethoxy)-4-(4-fluoro-phenyl ethynyl)-phenyl) -
car bam c ac gi)@lf ter (Exanple L32) (560 nmg, 1.27 mmol) and

6- (3- |mdazo -1 @F’ nyﬁ{?ﬁZ 2-di net hyl -[ 1, 3] di oxi n-4-one (Exanpl e N10)
(413 ng, 1.53 mol accordl ng to the general procedure 0. Cbtained as a
yel | ow sol i éx% . 5 M5 (ISP) 655 [(MrH)+]; np 62-65 C. Exanple 033
(RS)-(4'-Fluoro-5-[3-(3-imdazol -1-yl -phenyl) - 3-o0xo0- propi onyl am no] - 2- { 4-
[ 2- R A 502

(tet rahy{:lor 0- (RS z{azn-[s ( ?/ I%‘Q‘f/;zf’ %al hfn % %eo XPHRE Ifnylaﬁm%?]pﬁ@ ﬂ%}-’m}ﬂ > c[ézr bam c
acid tert. g’iﬁa drespyan: 'YISI!EY)FM%?)@' ﬂﬂleﬂ}rlbmrbannc acid terL~buty1 ester

(RS) - (5-am no- 4 -fluoro 2-{4-12-(tetrahydro-pyran-2-yl oxy) - et hoxy] -

din-1

P8 s P SR s et g
(Exanpl e N1 e’é’é?ﬁ?‘i’?ﬁgc pdd fe5e-d r?étle’é ExﬁF’@b‘-‘éeﬁ@ mgl&%ﬁml)e@daﬁ {2l | ow
solid (473 mmidazd14A-PREnylf2, 2 ditdebiyt][ 1,3 (Moxad-428ndExample 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).

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



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 ahydr o

pyr an- 2- ylvegwiyedoy| ) - bi phenyl -4-yl]-carbamic acid tert. -butﬁewﬁté&,gg
Prepared from (RS)-

[ 5-am no-4'-fl uoro-2-:(tetrahydro-pyran-2-_ygaxyrnet hyl)-bi phenyl - 4-
yl]-carbam c acid tert-butyl ester (Exanple L34) and

6- ( 3- |d i datszeljﬁrqd frahd Bydn)ing, 52(22&@1)&&; yéth&:&y)iﬂ-@! ﬂiibxlfb ﬁh&ﬁﬁeﬂlﬁﬁmmeﬁyﬂ}uo)

accordin e.gen ined as_a i el’l Qw.’so

(330 ng)g Exg%fkp i e?gz bp&{,ygﬁg%ﬁwle@ §?§ﬁ9rxgg51 27 mmoq) ang 6-(3- 1m1dazol-1-

[ 3- (3-i mi dazbphehy)h2,plakbumpthyt- B}@N@omamr&mﬁqﬂpmlo} (2 PRENY I534ambl) - car bam ¢
acid tert.-but %1 ? 25 P erp &g]

( 5- ani no- 2- 3§/° Re %ﬁ?ﬁeﬁﬁa Fr36% pp tainedias A vellewrsplid{80%®EY tert.- butyl
ester (Exanple L35) (190 ng, O. 53 mol ) and

6- (3-i m dazols (ISP) 635HEMALY) B.ep 62-68°aet hyl - [ 1, 3] dioxin-4-one (Exanple
N10) (164 ng, 0.61 mmol) according to the general procedure 0. Obtained as

a yellow gu . M5 (ISP) 570 [(M+tH)+]. 1 5 April 2004 WO 01/29011
PCT/ EPOY Og%éﬁgé%anpl e 036 {

2- Di nmet hyl am nonet hyl -4' -fl uoro-5-[3-(3-i m dazol - 1-yl - phenyl ) - 3- oxo-
pr opi onyl an{]h@]-(‘l- Eltwhefﬁy[3'@Brsdu}iamiﬂb}dfphenak)+3do:toepfop1bm)ﬂyﬂnu&ﬂtzafé Prepar ed

Lo (5~ Kool B ANABTSHBL el g0 BREIN 25 kst S 21 ¢

6-(3-im dangtYlesyttr- phenyl ): 2, 2-di net hyl -[ 1, 3] di oxi n- 4-one (Exanpl e N10)
according to the general procedure 0. Obtained as a light yellow solid

(329 ny);p B¥ tRl Q{fi‘x (@ ﬁ&ulﬂ @Eﬁm{'}g%—g&- g—@égj %}éci:él-gquzb 2-yloxy)-ethoxy]-

di oxol o[ 4, 5-cfpyrrol -
1-yl - phenyl ylpsné;mlﬁ}}dppbnwlérmlhge}rbmm@termbyn:}l ester {Bamimplabi X ahd64(3- but y|

t P t t
1,3] di oiﬁf’ﬁffﬁﬁ%“é] %‘Ll?*@’@@z S R bR spemips e s
tert.-butyl S&xr Prwsimp@eo em)ed(aaesellvgvsollddsﬁrmgl)) and
6-(3-1m dazol - 1-yl - phenyl ) - 2, 2-di net hyl - [ 1, 3] di oxi n- 4-one (Exanpl eN 0) (314

mg, 1.16 nney (iSECER r%g{)t*prﬁ&g_ggbgral procedure 0. Ootained as an
anor phous yel | ow 15 substance ny) .

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)"].



M5 (ISN) 654 [(MH)-]. Exanple 038 15 April 2004
{4 - Fl uoro- 5- [3 (3-imdazol - 1-yl - phenyl ) - 3- oxo- pr opi onyl am no]

- 2- met hoxyg/@y ({1 ! -4- yl}-carbamic acid Cert.-butyl ester lﬁgﬁg;a?g.?d from
(5-am no-4'-fluoro-2-nmet hoxy-bi phenyl -4-yl)-carbam c acid tert.-bu

ester (Exanple L38) (332 ng, 1.0 mmol) andg; .

6- (3-imdazol -1-yl - phenyl ) -2, 2-di met hyl - [1, 3] di oxi n-4-one (Exanpl e N10)
(270 ny, 1. ExampleOagcording to the general procedure 0. Obtained as an
anor phous brown substance (328 ng). M5 (ISN) 543 [(MH-]. 25 Exanple 039
{2-(1, 4-D o Lro

dec-8-yl)- et ﬁ‘&bﬁ%’l%‘gt %h}’lrf% $osp-5103(B-ismidagal-1-B-rhepul)-3-oxo-

pr opi onyl amipeopiohilaingmy]- br@hyzlz ~ACAJ-baibkficAdidltdreMutyl Ruty! ester 15 April
2004 WO 01/29011 PCT/ EPO0109553 -92 Prepared from [5 am no

-2(14d|o of 4. 5] dec- 3- -4 i Rhenyl | ]-, carbam c
acid ter-t. 65‘? Ff&g{r&,sr 1 &P‘E@éﬁé“@w ﬁ%’@[y 2 ﬁ) Hﬁ%ﬂ’})enéfh H)-Carbamic acid
6- (3-i nmi dazaért. le&l—es&lﬂféB&dxﬁplEL%)CHdH Wimld[azdlrﬁlrl ﬁh@?&l)&ﬂdﬁﬂ&h&ﬁi@&ﬁl&ﬂmo)
(321 nmg, ?c&i@ to t?}ﬁ ener al proc%gure 0 ioned as a
brown sol i dh(ﬂ%neﬂ%yp% ?(C?‘é'ﬁ)n%t@ T%IWFI)‘ PFoceqpre llt&’@eéaﬁél %ht)Ye oW
Exanpl e 040 sf4d {339uagp- 5-[ 3- (3-i m dazol - 1-yl - phenyl ) - 3- oxo- pr opi onyl am no]
- 2-net hyl - bi phenyl -4- yl}-carbamc acid tert.-butyl ester Prepared from

(5-am no-4' Quoio- = met hyl - bi phenyl -4-yl)-carbamc acid tert.-butyl ester
10 (Exarrpleéﬂ%ﬁg-e(%% ng, 1.0 mmol) and

6- (3-imdazol -1-yl - phenyl )-2, 2-di met hyl - [1, 3} di oxi n-4-one (Exaripl e N10)
(297 ng, 1. 12ffﬁﬁH?uaﬂhdFt¢tmlaydro- [113¢digroief4s-clpyons -cﬂaylw B 0rohs-§3-(Bimakzeln

srorohes, sl sves Cighumy s, (Cor) neg (il DanTe 80 s

propi t) nyl am no]j - bi phenyl 2-yl oxy#-acetic acid tert.-butyl ester Prepared
from Prepared from [5-amino-2-(2,2-dimethyl-tetrahydro-{1,3}dioxolo{4,5-c}pyrrol-5-y1)-4'-

(5-am no- 4- tRito-biHA¥Y £310 k_ ) et
acid tert.-but y? gﬂ-ﬁe ? Ex] &??Jﬁ%% te(%i ‘;ilfgpgsgf g%?an?ri%/ 37§n(é%9n'¥” 165t 81)
6- (3-i m daz@rd®: 11)-y1—phenyl)-2 2-dimethyl-[1,3]dioxin-4-one (Example N10) (314 mg,
1.16 mmol) accorchng to the general procedure Q. Obtained as an amorphous yellow
15 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



2, 2-di net hyl -[ 1, 31di oxi n-4-one (Exanple N10) (885 ng, 3.27 15Tpgp,i Yomccordi ng

to the 20 general procedure 0. Qobtained as a light brown solid (759 ng). M
(1SP) 645 b mp 82-85 C. Exanpl e 042 =
{2-Chl or o- f{u?;lglo- 5-[3-(3-inmid.azol - 1- yI - phenyl ) - 3- oxo- propi Bhy! A no]

- bi phenyl -4- yl}-carbamc acid tert.-butylgester 25 Prepared from

(5-am no-2-chl oro-4'-fl uoro-bi phenyl 4-yl)-carbamc acid tert.-butyl ester
(Exanpl e L42repdied frdin ﬂaéum b 1-BBh-8-aza- 4.5]dec-8-y1)- o-

6- (3-1 mi dazol é%q &é ) o math |-a;1 s‘;’j[ Joeec 8yl fvers bn%l?eny}\ﬁdﬁn
(252 ng, 0.9%" C)ac % ‘ilfﬁlgﬁf%(%@ré@h )4 mgekammel)@nd@(?aun@@zdsl—ad-

light yell 0‘;?%%)@ ,2-Ho R | 13‘1]5.10@}{ Ejong(?ﬁfamﬁ@@lﬁéé ?ﬁanjfgﬁqg 1%% Qgcgﬁﬁng

M5 (| SN) t% Eg

[ 4' - Fl uor o- 589 s@qfrhpdacf Pteloﬁbtﬁmﬁwab@w@lgr(m w8yl ani no] - 2-
(2- nmet hoxy- et hoxy) - bi phenyl -4-yl]-carbam c acid tert.-butyl ester 5
Prepared §rowS (ISN) 654 [(M- H)E] ; mp 110-115 °C (dec.) . :

[ 5-am no-4' -fl uoro- 2- (2- net hoxy- et hoxy) - bi phenyl 4-yl]-carbamc acid

tent.-butyl gster b anple L43) (188 ng, 0.5 mml) and

6-(3-im dazM— =yr=pnenyl )-2, 2- dinmethyl-[1, 3] di oxi n-4-one (Exanple N10)
(260 ng, 0.96 mmol) according to the -general procedure 0. Qbtai ned as an
or ange 'sol i di4- m&ra@) - Nﬁnﬁxﬂﬁ%l 158PHEAM-B ok prpiddyiafiing).--rhOULFBITy 044
{2-(2-tert. }%t?? ioro -[3-(3- |mdazol-l -yl - phenyl) 30xo-
propi onyl am p}ygs bam c acid tert.-butyl ester Prepared
from[5-am no- 2 (2 tert - but oxy- et hoxy) - 4" - f| uor o- bi phenyl - 4-yl ] - carbam ¢

aci d Cert . - bRrepired ditoen (5-Exampl elictd - 1(:12@@1 -biphehylSi-piehibaatid abid téd~biylaze! -

0. 5" ol 10 AR ) GIERE Gl 5 R gy elo%l?ai?%%beﬁlcﬁ?rﬁ&%ii sol i d

E %Q?Sn'g) dl\/Hllﬂ &3)01‘63 brfe(BAearplE N1op(280 ingCl lr&mlmg@'(dizlﬂg&o[tﬁe gﬁhdtlﬂll’}go&délrezo
I mda I 0 O0X0-0Xazol 1 dl n-
35 ot pheny Saobhe R ER R G R Bl e

MS (ISP) 529 [(M+H)*].
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).



Prepared from o _ 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 woesksiy (Exanpl e L45) (130 ng, 0.34 mmol) and POOI 9553

6- (3-i m dazol - 1-yl - phenyl )- 2, 2-di net hyl -[ 1, 31di oxi n- 4- one f

(92 ng, 0.34 mmol ) acecording to the genergl. procedure 0. Ootai ned as an

anor phous yel | ow substance (86 ng).. 25 M5 (I SP) 600 [(M+H)+]. Exanple 046
14" - Fl uor o- $S [ISN) 347 piM-EE)). - 1- yI - phenyl ) - 3- oxo- pr opi onyl ami noj ‘

- 2- et hoxy-2' - net hyl - bi phenyl -4-yl}-carbamic acid tert.-butyl ester 15

April 2004 o ile/(g 11 PCTI EPOO/ 0953 -94 Prepared from

(5-am no-4'-* =2- met hoxy-2' - net hyl - bi phenyl -4-yl)-carbam c acid

tert.-butyl ester (Exanple L46) (173 ng, 0.5 nmml) and

? (3-imi daz &t ~Blugto- pHi21i3-ipidazal- 19+ anhbﬂngl} s{oacgedrdpmnylgmu-ﬁy]wezcoﬁﬁﬂmlae@h&@@
199 ng, C procedure O tai ned as an

orange soli ﬁzp%gﬂ )F'nyf] &gﬁg?f‘§3?é5§5gfisﬁ9ﬁm +]; np 99-102 C. Exainple 047

{2-tert. -Butoxy 4' -fl uoro-5-

[3-(3-i m5dai’@waxecyfroan[éfawpos!r@m:qaﬂe@-ma&xbmﬂm}cy)—bﬂphahe-ﬂyﬁ} darphhiccaidani ¢

dtert.
?gl ani (raur) 2- ?%grt%[gu %%F (E@h&?{‘i@ﬁ (tl%l D Osfqrﬂ(-) ﬁ?déa@gg}ﬂagolaélygpbg}yp 260t y|
10 ester (Ef(iafﬁptlh@'[_]lﬂ)ilc(’%‘i W(Eﬁarﬁph'rﬁ)w) (2ﬁﬁkh1g,096 mmol) according to the general
6. (51 m daeghadeal aMulaz, S dHILM: oAb ox N3 ane (Efarpl N

(135 ny, according to ‘ocedure 0. Obtained as an

anor phous vyel | ow subst ance.(237-in Ms (IS 585 MH"}. Exar npl e 048
Jaorp YRS QS U T NG 23T o e M (1SN LIME"S P

{2-tert.-Butoxy-2'-fluoro-5-[3-(3-im dazol -1-yl - phenyl ) - 3- oxo- propi onyl am n
o] - bi phmnylExﬂle}o@@r bam c acid tert.-butyl ester Prepared from

(S-ammo- 2-tert. utoxy--2 -1l uoro-bi phenyl -4-yl)-carbam c acid tert. -butyl
ester (Exa 11266 L48) l&é mth%r and. y

6- (3-imi dazd B ';g%ﬁ 4::#%9 {3 'En@]l%ﬂl'dxﬂrphﬁﬂﬂﬂré‘-@&arrpl e NLO)

(135 ny, O. propioh)lam Gyl 2-y1 0 e rBORRT281d tBHQ 20 0. Obtained as an
anor phous yel?gg\?v%ubg?glr’lug% (%34% (al SN) 5@?9[ (SMH) ]. Exanple 049

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



(RS)-{4'-Fluoro-5- [3-(3-imdazol-1-yl-phenyl)-3-oxo-propi agWpamaoml - 2- [
(R)-3- (tetrahydro-pyran-2-yloxy)-pyrrolidin-I-yl)-biphenyl-4-yl}-carbamc
acid tert wdotywbilester 25 Prepared from CT/EPO0/09553 -
(RS)-{5-am no-4'-fluoro-2-[(R)-3-(tetrahydro-pyran-2-yloxy)-pyrrolidin
1-yl]-bi phenyl-4-yl}-carbaric acid tert.-ggutyl ester (Exanple L49) (236 ng,
0.5 mmol) and 6-(3-imdazol -1-yl -phenyl)-2, 2-di net hyl -[ 1, 3] di oxi n-4-one
(Exanpl e NIRXepdrad €romy(5-afind44'riukd- 2a@e tHost 20 riethjil MepRGHRUA)) - BArBER A O
Cbt ai ned aéggqbgrg%( ol i q gggﬁ 1%&% ril 004 WDO'01/°29011

pCT/ EP00/ 095R3PMBEERE (Fragite ol fo-temidagsi byl Bhepst-2.2-
{2' - Fl uor o-dinfetl3i-{ B3] dibxinziobnd (‘Ed‘iyﬁﬂplbml'[?'()?@n@(ﬂzwhﬁﬁbg a%@rg{ﬁ‘é@@}he genelf'al

+ 2- met hoxy- bi nyl-4; vyl }-carbamc acid tert.-butyl ester repared from
(5 -amino -EEDE?%I%E% o@-ta:{&%%fﬂ}pmﬁé% 184198 _carbanic acid tert.-butyl

ester (Exanple L50) (159 ng, 0.5 rnnol) and
6- (3-i m saz2dB{ISPY 559 higviyH) " 2mp-odi rgetel@y| - [ 1, 3] di oxi n-4-one (Exanpl e N10)
(135 ng, 0.5 mmol ) according to the general procedure 0. Obtained as an

anor phous b Substance (199 ng). M5 (ISN) 543 [(MH)']. 10 Exanple 051
{2-tert.- ﬁgrx%l\%—%g =13- (3- cyano- phenyl ) - 3- oxo- pr opi onyl azni no]
-4' -fluoro-bi phenyl-4-yl}- carbamc acid tert.-butyl ester Prepared from

( 5- ani ?Ex 2-{tzetﬁm-Bb?%ﬁfﬂand-ﬁiﬁMb-imﬁdﬁzehygl—éhyrﬂ;i}-ﬁaf)d@ag&fioﬁio@?iaﬁihﬂ—t .- butyl
ester a , . n
3-(2, 2- di rre'“?%‘ﬁ‘i“?g‘.zJ%%%ﬁ&‘ﬁ%aé?&?%%@ﬁf@f) 15 benzonitrile (Exanple N4)

(126 ng, 0.55 mmpl) according to the general procedure:0. Obtained as an

anor phous  IBgpared frorm Sutrsingnt ter(-booxysy - fiudso (BiBRNyB 46/ ]-cdrdlticekid tertEkaapl e

o eI 4 e RO U b S R ARy R T Bt 11 om

( 5- ani no- 2-[t1é5) lpw@m(gatmnlmm@(afs@n@npﬁ-mmpl))acmdﬁmgﬁoahagemﬂ@medbu& yl

gszgrz(c?( %@L@?&%ﬁgéﬁﬁn[e%hﬁg é?%“%%—s%ﬁ%aﬁg?%hi trile (Exanple N4) (126

moor phous TASHSNIERE (R Bnce(To7 gy, © Ccodure O prained as an
 Example 048

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).



25 M5 (I1SP) 546 [(MrH) +]. Exanple 053 {5- ' 15 April 2004

[ 3- (3- Cyano- phenyl ) - 3- oxo- pr opi onyl am no)

-2' -fl uor ¥Qoenwbiwxy- bi phenyl -4-yl}- carbarnic acid tert. - -ef . 15
April 2004 WO 01/29011 PCT/ EPQQ 49553 - 96 Prepared from DRSS
(5-am no-2' -fl uoro-2-:met ho) cy- bi phenyl -4-94 ) -carbam c acid tert.-butyl
ester (Exanple L50) (112 ng, 0.35 mmol) and

3- (2, 2- di mMMRJEPHEsHEMHHY' Y m3p 8p-avBne4- yl) - benzonitrile (Exanple N4) (80
ng, 0.35 nmol) according to the gener al procedure 0. Cbtained as a yellow
foam (131 pm) (I'SN) 502 [(MH)']. Exanple 054

(2 -Fl uoro-_zi%f‘r%ﬁ;y 5 {3 [ 3-(2-net hyl -im dazol -1-yl)-phenyl ]

- 3- 0x0- propi onyl am noj} - henyl - 4-yl)-carbam c acid tert.-butyl ester

Pr epar ed fr{%rﬁl’ew-rhi—lﬁbdml ¢Iubybpﬁenyé1-hmxxb-lbno m;ibﬁhnﬂoyb)m@tﬁbia,ampﬁe@m@
tert.-but ym %%a?ﬁ‘igg&d(tﬁf 50) (249 ng, 0.75 mol

3-[3-(2-ne azol enyl] 3- oxo- proplonlc aC|d tert.-butyl
ester (Exanple MB) (275 ng, 0 92 nmol ) according to the general procedure
0. Obt ai’neHrepgred I(5wring 241Gt 2 mydthokB H{PHSRYL- 65D daf Bkl iacill teribiftt 86 C.

Ex l e 05
15aF§ ((35 ésgélti(Egcﬁ?agleLSO) 139I g,g 5or>1<161301 o%?S&FIHH?%B} 1-¥l-phepy) &24imsditoxy - bi

E)geny! R 1% Ib'énﬁ’fe"- @@ﬁ‘-lﬂp é‘ﬂtOJ-(biﬁ yig, é.’s'tmmoBg.eﬁ&ﬂﬁ@ B&tﬁﬂgeneral roce?lure
ani no v, rbamic acid tert.-buty
ester (Exa(rr}pl e LS%% 25( 166 Xov%s';%ﬁg%s};?f&a}{cé(ﬁ? fjl

3-(5-cyan- ?§Gen 2- -3-0xo-propionic acid tert.-butyl ester (Exanple
ML7) (138 ( 3{7“%4 )dccordl ng to the general procedure 20 0. Qbtained

as a light yeIIow solid (244 mg). M5 (ISP) 510 [(MH)]]; nmp 200 C (dec.).
Exanpl aoOSExgrR%' lel@)310r o- 2- met hoxy-5- [3-o0x0-3-(3-[ 1,2, 4]
p enyl

triazol-4-yl - propi onyl am no] - bi phenyl -4-yl}-carbamc acid
red from

tert. -buty

(5- am no- 2 033159!?1'2%@3% P 3&xnyrDE@ﬁB]awm]aérﬂiuctrerhiphdwl-§!4yl}-
ester (Exacqrbani.c'iﬁ-)dt(eﬂtﬁsuﬁgest& 5 mol) and

3-0x0-3-(3-[1,2,4]triazol -4-yl - phenyl) -

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



propionic acid ethyl ester (Exanple M) (260 ng, 1.0 mmmol) 18GgHi dogg to the
general procedure 0. otained as a yellow gum (70 ng). 15 April 2004 WO
01129011 REDlOEEHN109553 -97 M5 (I SP) 546 [(MrH) +).  ExanphberRedodesss -

[ 3- (2- Cyano- pyri di n-4-yl) - 3-oxo- propi onyl ari noj

-2' -fluoro-2-met hoxy- bi phenyl -4- yl} -carhguc acid tert.-butyl ester 5
Prepared from (5-am no-2'-fl uoro-2-net hoxy-bi phenyl -4-yl)-carbam c acid
tert.-butyl Prepired %ﬂfﬂqﬁnﬁid-foﬂuoﬁﬁii -methoxy-bi henyl -4~ ylg -carbamic acid tert.-bu l

3-(2-cyano-p 0-p ionic a utyl ester

MLO) accordl%ge ? R té@?e(rlﬁ m&r@gg of o5d xedrdimtiab 6 aoxwgﬂtlléécﬁlpm ol i d
88? er '?g ) But bbrﬁia?a;t’lﬁE:Z(EEcéM?]‘dl-ﬂM)*(Bom %rg? hyl -i mgﬁcggcg?g t1o tﬁe)genemlnri/rocequr? g) X0-
pr opi onyl am%%‘lﬂ f}ﬁéﬁﬁ/’? %’% &@5? c acid tert.-butyl ester Prepared from
(5-am no-2-tert. butoxy-4'-fluoro-biphenyl-4-yl)-carbamc acid tert.-butyl

ester (BExanps (ISN)50¢ 14d-Hyj]. 0. 37 mml) and
3-[3-(2-nethyl-imdazol -1-yl)-phenyl]-3 15 oxo-propionic acid tert.-butyl

ester (Exanglg 11 ng, 0.37 mol) accord| ng to the general procedure
0. Qvt ai ned gog-)'}rphous yel | ow substance (139 ng). MS (I1SP) 601

[(MtH) +] . Exanpl e 059 (5-

2( 5f lQ’anO A2+-F FQT:TIE@WW"SQ3d3d2fmahﬂamﬁﬂ?ﬁﬂ€ﬂl) Phednyl] -3-0x0 g)ropllonylammo}-
-2'-fluoro arbamc acid tert.-butyl ester

Pr epar ed fr?ﬁﬁg?n%rgo%gﬁﬁé@&dé%w?%% y bi phenyl - 4-yl)-carbam c acid
tert.-butyl _ester (Exanple L5 (166 ng, 0.5 mmol ) and

3- ( 5- cyano- Zrepared ophénamninos2’ o{3rmethoxy-biphenyl- @ylh-y:hrbeﬁ-he&qd Ecasnirgl ML8)

141 Mﬁan%ﬁ
<(31rmr p[\rgugpy%lsl oW su ng%@gﬂ?%@g 6%“&;@?@? %.5? r%e%yl ~]tl w@%ﬂ'@l gn060
{ 2-tert. - B QXoopsppinid ®id (ezt-bya’hestw:ﬁmnpleM&)l (R75 &go&ez prmpﬁ)amdré;mgmolhe
- 4" - Tl uoro- lepBgaYoredti¥ O, CHLIRATEG RS sSIRT fBlQ?ﬁE).yl ester

MS (ISP) 559 {(M+H)"]; mp 83-86 °C.
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).



15 April 2004 WO 01/29011 PCT/ EPOO/ 09553 -98 Prepared fromis April 2004
(5-am no-2-tert.-butoxy-4'-fluoro-biphenyl-4-yl)-carbamc acid tert.-butyl
ester (Exawplog2éd7) (140 ng, 0.37 nmol) and PCT/EP00/09553 -
3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester (Exanple
MLO) (91 ng, 0.37 nmol) according to the-&neral procedure 0. (btained as

h 164 5 M6 (ISP) 547 [(MrH)*]. Exanpl
0 TP EL TS, 154,1, 3 18 (30,54 U] S

triazol - 1-yl - phenyl ) pr opi onyl ami no] - bi phenyl -4-yl }-carbamic acid
tert.-butyl BExeingle BB par ed from

(5-am no-2-tert.-butoxy-2'-fl uoro-bi phenyl 4-yl)-carbamc acid tert.-butyl
10 ester (

48 /
3- 0X0- 3- (3%?@ @]‘# )asz’JP% ﬁ”pﬁf@ﬁﬁf?m%g?%%l “Rcfiuerengrthosy Bipherilami e
M2) (180 ny; I}OCaQQaIMkmtmcwtqyda&rto the general procedure 0. Obtained as

a Ilght yeIIow solid (257 ng). M5 (ISP) 588 [(MtH)t]; np 47-50 C. Exanpl e
062

[ 5- [3 ( 3-Toy dneratrefigm Camipg- S lupreshyrahrrspishepyl-4yhiasbamc a5id tehibuyls. 51 d
ec-8-yl)- 2'estel (atnpd 309 AYE 34230yinSprhdim. £-yHC3 BxbPrépiomidlayid tegtbityR¥separ ed

from

[ 5- ani no- 2- (Pampie MY geserding se fhsjaensphrmocad yreQ-Obtrinedpsr Belpelgy sokidfipe
carbam c acimg)tert.-butyl ester (Exanple L51) (222 ng, 0.5 mmol) and
3-(3-cyano- phenyl)-3-o0oxo-propionic acid tert.-butyl ester (Exanple M)

(182 ng, O. i+Ng to the general procedure 0. Cbtained as an
anor phous yiﬂ%ﬂﬁ%&@rﬁ@gﬁg&gs mg). MB (1SP) 615 [(MH) +]. Exanple 063
{2-(1, 4- D oxa-8-aza-spiro[4.5] dec-8-yl)-2'-fluoro-5-

[ 3- (3-i muaZxkmpleD5phenyl ) - 3- oxo- 25

pr opi onyl am no] - bi phenyl -4-yl}-carbamc acid tert.-butyl ester Prepared

from[5-am 140 - r

dec- 8[ l) - ZQ-th%t('ﬁu{bgg RS ‘% ﬁﬁ{fjﬁ ggirt%}g%]‘r%ldgzcﬁ}lc} )[%P Penylgu% cFmest er
(Exarrpl e L5 p)rop@:_azlarrgno}dns WYbH)YI)acﬂibﬁn(C:aC@ﬁed'a-b@nd esterl -

phenyl) -2, 2-di net hyl -[ 1, 3] di oxi n-4-one (Exanple N10) (135 ng, 0.5 mmol)

accor g imr;g E gogilsi}ec)a &%ﬂp(rsaam%ozz?&wb%t&q A B Ry RA-yAID PARK S MGk MWyl
ester ( ainple 147) (140 mg, 0 37 mmol) and 3-[3-(2-methyl-imidazol-1-yl)-phenyl]-3-
15 oxXo-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



WO 01/29011 PCT/ EPOQO/ 09553 -99 Ms (I SP) 656 [(M+H)+]. Examslanhref6ak
(2-tert.-Butoxy-2'-fluoro-5-{3- [3- (2-methyl-im dazol-I-yl)-phenyl]-3-oxo-
pr opi onyl phenyl -4-yl)-carbam c acid tert.-butyl ester s Prepared
from (5- a%@ é (ﬁért - but oxy-2' - f | uor o- bi phenyl - 4-yl ) - car b RETEERHE{0HS3
tert.-butyl ester (Exanple L48) (187 ng, 0.5 rnnol) and

2, 2-di met hyl - 6- [3 (2- rrethyl-lmdazol 1- yI‘)98 phenyl ] - [1 3]d| oxi n-4-one

Exanpl e N1 rpce

(Oot alnﬁed as%np( ﬂgﬁ"og.ls r?/'lenl i ‘ow saboq‘ﬁg %%@AP ﬁbsf'gle )(q M1 tGWIIFgD‘MI
10 Exanpl e €88r (Example 147) (140 mg, 0.37 mmol) and 3-(2- cyano-pyndm 4- ) 3-0Xo-propionic
o E vor o- Brorest-brnh e XRG04 37 rieh Brcd oot Bregsared 1 rom
(5- ani no- 2- Pé@qedumﬁo@taznedfalsamlamdrph)dnsryy]llmdstyﬂs)anea(mlﬂzga acid tert.-butyl
ester (Exanple L48) (187 ng, 0.5 nmmol) and

4- (2, 2-digne p:fg%gép[@gﬂ-%jb 3]dioxin-4-yl)- 15 pyridine-2-carbonitrile

(Exanpl e N1 nm)l) according to the general procedure O.
bt ai ned as_an apor phous yel | ow substance (216 ng). MS (ISP) 547 [(MtH)*].
Exanpl e 066Ekzmpla®6! But oxy- 2' - f1 uor 0-5- { 3- [

3-(2- et hyl sul fanyl -i mi dazol - 1-yl') - phenyl ]. - 3- oxo-

i onyl am dsl a1 t t d
£rom ?E.Va?n”fﬁ@&%b’?ert 2 Dot 3L SR PR S RE bl lﬁ%ﬁ%XYIA%%%r?hr RV TP

tert.-butyl PIRbepEr %?ﬁr@ceqsé)ter(tibwwlmgtero 5 mmol ) and
3-[3-(2-net hyl sul fanyl -imdazol -1-yl)- phenyl] -3-oxo-propionic acid

tert. - butyl Pestaedd £ rBind1b3er{ Dlibo i - P HIPIRhN. 4. aki ¢k
gener o grogedure (bt ned 52 & T Y PEAT PSR Bty

5-13-(3- fl bi ph
SRR %2‘?’6‘5‘3??“%{) legﬁ@&%?ww S %"83‘5‘?‘9966‘%%&52‘6%8%% e
PCT/ EPOO/ 0985%“3 taine as a light yellow solid ( 257 mg).

MS (ISP) 588 [(M+H)"}; mp 47-50°C.
Example Q62

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).



Prepared from (5-am no-2',5"' -difl uoro-2-net hoxy- bi phenyl - 4-;5Ip)p1-,pﬁd;am c
acid tert.- butyl ester (Exarrple L52) (175 ng, 0.5 nmol) and

3-(2, 2-di -0x0-6H[ 1,3] dioxin- 4-yl)-benzonitrile N4)
(115 ny, %9@% % “according to the general procedure O. F@PH QP%% an
anor phous yel | ow substance (136 ng). 5 (I SP) 522 [(MtH)t]. Exanple 068
{ 2',5'-Dif|uor02rréthoxy5[3-oxo-3-(3 [ 1, 2, 3]

triazol -1 - I nyl am no] - biphenyl -4-yl}-carbamc acid
tert.-butyl e??e? Pér[e(g%%gjﬁfrom

(5-amno-2', 5" -difl uoro-2-nmnmet hoxy-bi phenyl -4-yl)-carbamc acid tert. |lo

but yI este&%p% L52) (175.mg, 0.5 nmol) and

3-0x0-3-(3-[1,2,3]triazol -1-yl -phenyl)- propionic acid ethyl ester (Exanple

M2) (130 rrgg-tg-{SBm)z -AESRLELINES. Vﬁ"“ﬁ%}é}gﬁﬂ@ﬁk@-ﬁ %b%g%«zg’ %O Obt ai ned as

an anor phous |jght yellow substance MH-].
Exanpl e oggrqgonylammo}-blphenyl 4-yl)-carbamic acid tert.-butyl ester

[ 2-tert.-Butoxy-5-[3-(3-cyano-t hi ophen 2 yI) 3- 0x0- pr opi onyl am no] -2' -f | uor

(5-am oL 2.1 e B ey o ey 6oy e oot e BT £ 361 gL 2By
ester ( ExaﬁffFléfELXA ‘é‘} Ry mp 05 mmcp) a,2 dimethyl-6-[3-(2-methyl- 1m1dazoI 1-yl)—

6- ( 3- - 4 130
= OC%E“"P“‘;;QEE%%W”“%%%’ef@g*ﬂg‘ne??%@ i sty B RALE

yeI | ow oi | Pf Ineft Sp§n ZHITply CMSB‘I?]-? W sutBtanep (2340mg).

{2-tert.-But oxy-5- [3 (5- cyano-t hi ophen- 2- yI) 3- 0x0- pr opi onyl am noj

-2' -fl uor oM®shesyl -(M.M-k)}*icar bam c acid tert.-butyl ester 25 Prepared from
(5-am no-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamc acid tert.-butyl

ester ( ﬁle tﬁgé(w? my, 0.5 nol )
3-(5-cyano? =2-yl)-3-oxo-propionic acid tert.-butyl ester (Exanple
ML7) (138 ng, 0.55 mmol) according to the general procedure 0. Obtained as

an anor phoy2-tgrel BirwxpaH3t(anyend-E8dingd- yI)Jﬁof@fgbplgg%ﬂ%pilﬂﬂﬂ%mhenﬂ-
PCTI EPOOlO%%ﬁFcarbéme acll\ésfex(tl I?I\le es?o [(MH) -] anpl e

Prepared from (S-amino-z-tert.-butoxy—i?.‘—ﬂuoro-bipheny1-4-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



{2-tert.-Butoxy-4'-fluoro-5-[3-0x0-3-(3- [ 1,2,3 ] 15 April 2004

triazol -1-yl -phenyl)-propi onyl am no] - bi phenyl 4-yl}-carbam c acid
tert.-but Prepared from

( 5- ani no- é*—’?@?)??eo-lbut oxy-4' -fl uoro-bi phenyl - 4-yl ) - car bani ¢ BETEFPYPSI put y|
ester (Exanple L47) (187 ng, 0.5 mmol ). and

3- oxo0- 3-( 3- [1 2,3]triazol -1-yl - phenyl )- pR8Yionic acid ethyl ester (Exanple
M2) (156 ny

I ccord t he gene cedure 0. Obtained as a
yel | ow gum F Eﬁ? ‘FF;;D n{[éa:(\rpgig)ﬁgggxff lF’FthOEDLB@SWBT%Y]@FZIbm‘: acid tert.-
[5-[3-(3- Q'bntrlBhwsﬂxhnﬁal@Km)mumhgmsmxﬁm@ﬂd3 (2,2-dimethyl-6-qxo-6H-{1,3]dioxi
-2'-fluoro- %e)g% met hoxy- &t‘xaoxdg gphenyl ] car ham c acid tert.-but yr?
ester Prepa -pgnzanitrile N4) (115 mg,OSmmo)accordmg to the general procedure
[5- ami no- 2' {.IQaswed af 2n BBl ?éﬁ&%&ﬁbﬂsﬁh@i‘@whﬁoﬂ yl]-carbanic acid
tert.-butyl ester (Exanple L53) and 3-(2, 2-dirnethyl-6-oxo-6H[1, 3]

di oxi n-4- 5yI M%E?Eﬁ@*’%\{ (Exanmpl e N4) according to the general

procedure 0 ellow solid (188 ng). MS (1SP) 548 [(MH)}].
Exanmpl e 073 (RS)- [5- [3-(3-Cyano-phenyl)- 3-o0xo0- propi onyl am noj

-2' -fl uor o- Zxatfiplet@&hydr o- pyran- 2- 20 yl oxynet hyl ) - bi phenyl - 4-yl }-carbani c
acid tert. -butyl ester Prepared from

RS) - [ 5- - 2- h | - 4-
V1T carbari & SeDp RS feh b S ETER CLRU B R tpeiit)-progioryidmno)-
3-(2, 2-di nebighenﬂ-b-yﬂ-&rbarbitaﬂiddmxbmnesydr) benzonitrile (Exanple N4)
according to the general procedure 0. Cbtained as a yellow solid (155 ny).

(2 71 voro: B HRE B BRIy Bometptifpnt- ) cobamic s e

- met hy| - 1s okupdester (Bxpmplelsd)|(1753mg kb mmol) and 3-oxo-3-(3- [1 2,3]triazol- l-yl phenyl)-

pr opi onyl a | rt ut st er i
2004 WO m??%?%%%h#ﬁ%k@m’fg%%%“q 03 hniot} dckorditf &' FerePl

[ 5- ani no- 2' Predgdurs Q- @htam%xyam@mpbdnwlgghthﬂpﬁeubdtaxte;(l&amg} bami ¢ aci d
tert.-butyl ester (Exanple L55) (438 ng, 1.0 mmol) and

3-[3-(3-net henyl ] -3-oxo-propionic acid tert.-butyl
[3-( g cxm%@%%miqﬂ) phenyl ] - prop y

ester (Exanple ng, 1.0 mmol) according to the general procedure
0. Qotai nedEggm 8rmr phous |ight yell ow substance '
[

15 {2-tert. -Butoxy-s [3 (3-cyano-thiophen-2-yl)-3- oxo-proplonylammo] -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).



5 (561 ng). M5 (ISP) 666 [(M+H)+]. Exanple 075 [ 2-tert. Blgt@jg,yz@ogp [ 3 -
(3 -cyano-phenyl) -3-o0xo-propionyl amno] -2',5"-difluoro-biphenyl -

yl } - car bag tert.-butyl ester 10 Prepared from i

(5- am no-aﬁcf'el?zt%ﬂbut oxy-2',5' -difl uoro- bi phenyl - 4-y1) - car bBAFEFYOP W3t ert . -
butyl ester (Exanple L56) (196 ng, 0.5 r_nIPP and

3-(2, 2-di met hyl - 6- oxo-6H-[ 1, 3] di oxi n- 4 -benzonitrile (Exanple N4) (115
ng, 0.5 m nEkYIaoosudmayy. t he general procedure 0. Obtained as an ‘
anor phous bei ge substance ?155 ng). M5 (ISP) 564 [(M+H)+]. 15 Exam|[e 076

{5-tert’-Butoxy-4-(4-fluoro-phenylethynyl)-2-
[3-(3-im dg%'éﬂ"—ﬂ—-@(zlphenyl ) - 3-oxo- propionyl am no] -phenyl }-carbam c acid
tert.-butyl ester Prepared from

[ 2- ani no- 5- {Qete;t -an@wmoe&sgbmg%wlﬁwhﬁmydmlg - R | gropRipRAf).  aci d

tert.-butyl ( e. L5

3-(3-im daztBP ePY ﬁ)&ﬁéﬁ%l}u@@l ﬁxb‘-“ﬁ}ﬁﬁﬂronl c acid ter-t.-butyl ester

(Example M4) (115 ng, 0.4 mmol) according to the general procedure O.

Obt ai neds asPra ramoah@m@ b-om. Bilishal %&&49? t 1-41¥§ éalr§§’&nc6aje9dr£1(tl\l%h9yt]
enyl e

Exampl e 077 -tert X 4- qu 3- 0X0
1,2,3] tri an“E‘?F Exawplsﬁé ﬁymzsfg BP@)‘BP n‘i”??o? (31& graazela%hﬁhwac' d
tert.-butylprepionic ﬂ&&ﬁ?]&.@teﬁ (Bd@mple M2 156 mg, 0.6 mmol) according to the general

[ 2-am no- 5-t ent 4 fl oro p en |l e hynyl) phenyl ] “carbam c acid
tert.-butylP r8§‘°tdé’rrebE§§\#b alfﬁ')"‘ Y EBY gl - nanol ) and

3-0x0-3-(3-[1,2,3]triazol-1- yl-phenyl ) propi onic acid ethyl ester (Exanple
M2) (104 n@dSQIS@)mEWaH()Qrdi ng to the general procedure 0. (btained as a
yel l ow gum (150 ng). 15 April 2004 WD 01/ 29011 PCTI EPOQ 09553 -103 MS (1 SP)

612 [(I\/Iﬂ)—l) ﬂj:a %nﬁggl procedure P. Preparation of

4, 8-diaryl ro-benzo [b] [ 1, 4]diazepin-2-ones, 4-aryl-8-aroyl-1, 3-
di hydr o- benzo[ b] 11, 4) diazepin-2- ones or 4-aryl-8- arerthynyI-l,S-dihydro
5 benzo[ b] [{B; 18} @Xﬂ{mi-Phﬂl-YbFﬂesxo—propionylarrﬁno]-2'-ﬂuoro—2-(2-methoxy—ethoxy)-

biphenyl-4-yl]-carbamic acid tert.-butyl ester

Prepared from [5-amino-2'-fluoro-2-(2-methoxy-ethoxy)-biphenyl-4-ylj-carbamic acid
tert.-butyl ester (Example L53) and 3-(2,2- dimethyl-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



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- oxo- propi onyl am no] - 4- aryl et hynyl - phenyl } - car bam c
aci d tert%h@ffﬁ’ﬁe’ster (1.0 mol) in CH2CI 2 (5 nl) [ani sol @C%FE}P“WO%ﬂ

1, 3-di r net hoxybenzene. (5-15 mmol ) can be,added if necessary] was treated
with TPA (0.5-5.0 nL) "at 0 C and stirri ngl S 10 continued at 23 C until
tlc indicatpg, commkel 6 CONSHRLI0N Sbplhe starting materfal,. The . salvent
was renoved &R vacéﬁ%nﬁm? ﬁ% res%’&u@L &‘F%lgf%&eWEWF‘gﬁrﬁ%Bﬁé‘i'ﬁtF?HWFEﬂﬂon it
crystal | i zetert-bueyl seter (ExaenplsL33)1(¢38 migt ho sahol) biadO(B-(SahethylHsbia6kshylwashed

w th H20 an [ e ) i ¢ P es, of et her/hexane dried to give the
title conpoﬂl?le(ﬁi_]%io(}:cﬁ er) f&%g{:ae%%gfty'%ggﬁe%eée( ?Iflf’gg\gl%ﬁg%]r et gPF?fE )i on from
THFI CH2d 2/ acheding b treggendrs] Benehuat OpObesned & ddragpaphbisdizht yellow substance

of 4- [ 3- ( Am {%%ﬁ@ar bonyl ) - phenyl ] - 8- phenyl et hynyl -1, 3-di hydro- benzo [b] [
1, 4] diazepin-2-Ynes by Pd-catal yzed carbonyl ative am nation of 4-(3-

i odophenyl ) - 8- phenyl et hynyl - 1, 3-di hydro-benzo[b] [1, 4] diazepin-2-one A
sol ution ofMSI{iSED- &&-1( Hbnyl ) - 8- phenyl et hynyl - 1, 3- di hydr o- benzo[ b]

[1, 4] di azepin- 20 2-one (1.0 mmol ), the secondary amne (5.0 mmol ), PPh3 (6
mol %9 or dppRe @@s?9, Pd(OAc)2 (3 rnol% and Et3N (2.0 nmol ) in DVF (4
m.) was stirred at 23 C under CO atnosphere until tlc indicated conplete
consunption _of the iodide. After dilution with EtOAc, washing with sat
NaHCO3- sol . {2atea-Briter -5l Ad 3 uivararphemybakoxoupsopiphdaminad r2', 5SNAFIE6K -biphenylad - of
t he sol VentYlL—QQ%_a&i@ﬁ&&@er@-Lﬂut\él)‘&@fePh ‘was purified by silica gel colum 25
chromat ography with hexane/ EtOAc to give the title conmpound. GCeneral

pr ocedur.e RP Preparation of %5- hydr oxy- 2-ni tro-phenyl ) -carbanic acid
tert.-bdPyl ’@Bﬁ%’ﬁ%‘ﬁ? (RAmEBe 2 tprleutcred).§ ydidupronbiphenyl-4-yl)-carbamic acid tert.-
(5-al | yl oxybityhdster QERIRPEISSY A0, @ 53k ko1 Hidl 3180 L el So AL - 8q8f
the (5-all yi%yy- Z-ﬁi h r_oi-g h.eng:/ﬁ -%%%rbasfnﬁgggca?{ %%H%‘Jﬂ%‘g gé) 8?%%@5&3%0
30 (5 nol %4 d’%ﬁﬁ@@ﬂ@ig&mpb 110 me@-b mmoly ascording o te g2ngalpracwiordi ng
to J. Org. OCDBEAANS an¥mordhat: behfllabuilbeqiss b aci d, stirred at 23 C for
15 mn, extracted with EtQAc; washed with briné&, dried over MgSO4. Renoval

of the sol vgnt f rapge solid, which was purified by silica gel
colum chr o&ﬁt%%ﬁé?ﬁa%m Eexane/ EtOAc to give the title conpound. 15
April 2004 WO 01/29011 PCT/ EP00109553 - 104 Exanple R

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). '



(5- Hydr oxy-4-iodo-2-nitro-phenyl)-carbamc acid tert. -but yl15%tri¢;ggd3,r epar ed
from(5-allyloxy-4-iodo-2-nitro-phenyl)-carbamc acid tert.-butyl ester

( Exanpl e )1 éPPhS)SRhCl(S nol %9 and DABCO (20 nol % in EtOH according to
the general U83Y3#%Ledure R Obtained as a yellow solid. M5 (PSNYEERFR9SS3
[(MH)-]; np 140 C. General procedure S: Preparation of

5- O substi tut ed-(4-iodo-2-nitro-phenyl )-‘éQ?bam’ c acid tert.-butyl esters

io from (5- j -nitro-phenyl)-carbamc acid tert.-butyl ester
A m xture O@*gg@@ﬁg\g?@a 4-io0do-2-nitro-phenyl)-carbanic acid
tert.-butyl ester (Exanple Rl ), KHCO3 and the appropriate aikylatirig
reagent wer@engrilipreckdnre WIVF at 23 to 60 C until tlc indicated conplete

i on.p ) . Lth Bt OAc..was fol | . aqueous workup with 5%
Cr e nor Tt R B e et DB o 2 TR e oot oo of
t he sol ventdihgdro-enzo[bdis 4Teieespinmi2- ondsioe b2t ss-prtdthigal 10y dgiakga gel col um

chr omat ogr aph i E4h xanel,Et OAc to give the title conpound. Exanple Si
(5-tert. -gB ut %%WJQ,"%J@%& elllrlrizn%ﬂei- i odo- 4-ni tro-phenoxy) -acetic acid

o o e o oftas €0 [ R ey iyiebuholia-dyppha i EEmb R IRLT ©
380 ol 5 St el B Bl P peS e Bioavmi b afeth smd g hemullcasteme abdgerto
e e b | Ranlh Lt owt & il e hen 965 Wandlly
n ; \

25 (5- @ano%e%%@édj f‘%%?%s%/’ﬁ A3 %‘5]‘“‘63 Sﬁg‘t EP&%/EIQ IE‘Lgé‘i &G and .stirbingwasgg ter
Pr 1(_'apar e?g( r®mi(16edlg¢cﬁ36€4y1—n41;!' 'tloi;m}é%{éﬂ dolﬁ-npmaﬁﬁﬂdu}n%&gp@ﬂﬁmg Eagﬂ;ﬁ%ﬁnlgfe?iay, Q?}Eyl
ester 62, mol ), , 2. an
br onpacet O?lsi r fx‘} ‘EQI(: &‘%%id {Tr‘ﬁ%fwg‘.“%%f%“e W%ﬂh@ﬁft&%fé YBREHAPD Br ocedur e
SCTIEPO0109553 ﬁifﬁg L aes L re iy NioQusohpglttred ARNPYRY A9 Lid

V £ -] 4 3 a € . ’
(RS) - {4-1 o%oﬁ?%-orrn r O_T%%b%%ﬁagﬁﬁh%{a%ggogw ﬁ'&?ﬁdeétoﬁiﬁm&ndpf'fé@llf- car bam

ic acid necessary can be purified by crystallization from THF/CH,Cly/ether/hexane.

15 General procedure O: :

Preparation of 4-[3-(Amino-4-carbonyl)-phenyl) -8-phenylethynyl-1,3-dihydro-
benzo{b]{1,4]diazepin-2-ones by Pd-catalyzed carbonylative amination of 4-(3-
iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b] [ 1,4)diazepin-2-one
A solution of the 4-(3-iodophenyl)-8-phenylethynyl-1,3-dihydro-benzo[b] [1,4]diazepin-
20 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 puriﬁed by silica gel column chromatography with hexane/EtOAc to give the
title compound.



tert.-butyl ester 5 Prepared from 15 April 2004
(5- hydr oxy-4-i odo-2-nitro-phenyl)-carbamc acid tert.-butyl ester (Exanple

RI) (760 1é2t9r71'r()l), KHCO3 (260 ng, 4 mmol) and 2-(2- .
br onoet ho%? Phydro-2H pyran (0.6 ni, 2.6 nmol) accor di R§TEBYMWEYener al
procedure S. btained as an orange oil (804 ng, 79 %9. M5 (El) 508 (M+). 10

Exanpl e $4 (5-tert.-Butoxy-4-iodo-2-nitrolBﬁEnyI)-carbam'c acid tert.-butyl

ester NN'B(JFEE)Q?_% 1formam' de di-tert.butylacetal (19.2 nL, 80 nmol) was

added drop in 15 mn to a solution of

(5- hydroxy-4-iodo-2-nitro-phenyl)-carbamc acid tert- butyl ester (Exanple
RI) (7.60 g(5-Mydney-4-iodo-2oliterphenyl)8Qrianingcid tdrt./butd ewes continued 15 at
80 Cfor 3 h (cf. Synthesis 1983, 135). (htained as a yellow solid (5.97 g,

68 % . M ( Y . a0 94 C.  Ex e | ..

3- (7-1 odo- 4?6%5@%M%\3§%%’}1‘8 |4%512I%/‘lnltfﬁ‘Bﬁ%B'LWFB%%HaB'&ﬁEGrBW} esjer{Example
di Eiz eE)i n- 2- ﬁlé:),-(PBhﬁﬂ?hﬁlt(ﬁ ini(d%’aQnBerBC@CIZB ]mﬂ%) ir(lj EtOH aﬁcording t?] tliu: general

2-[ 3-(3-gyang- 13- 0X Q- Pr oRi on m no] - 4-i odo- 5-t hi onor phol i n-

4-yl - phel(wéyl ??occgr am 9%%‘1“8‘9%32%{ %%/%}1% ester (Exanple 01) (629 ng, 1.04
mmol) by treatnent with TFA in CH3Cl 2 according to the general procedure
P. Obt ai nedMS(I8N) 879 (M-EBJs mp (U3C.ng), np 227-228 C (dec.). 25 Exanple 2
3-(7-1o0do- 8- nor pholin-4-yl -4-o0xo-4, 5-di hydro-3Hb enzo [b] [1,41

di azepi n- Z-wehéra%g)&urt&gj le 1 5 April 2004 .WD 01/29011 PCT/ EP00109553
-106 Prepare ro

{2-[3-(3-cyano- phenyl ) - 3- oxo- propi onyl am no] - 4-i odo- 5- nor phol i n- 4-yl -
by T eat mont Par R aBA o e B e S ERE L HH PR e (i B
Obt ai nedi¥as framp&-BedrosyHdoda@enitmegphersy IMBrifathiy add 2ert. hytyl esppr224 C (dec.).
Exanpl e 3 A mixture of the (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester
(Example R1), KHCO; and the appropriate alkylatii',fg 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 mmo!}) according to the general procedure S. Obtained as a yellow solid
(574 mg, 85 %).



3- (8-Chl oro-4-oxo-7-phenyl et hynyl -4, 5-di hydro- 3Hbenzo [ b 1]5A{p"rifl 4404
di azepi n-2-y1l)- benzonitrile Prepared from
(2-am no- {; chl or o- 4- phenyl et hynyl - phenyl ) -carbami c acid tert.-butyl ester
10 (Exanpls‘(’gg@ﬁ%(‘i?l ng, 0.5 mmol) and PCT/EP00/09553
3-(2, 2-di met hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl) benzonitrile (Exanple N4) (183

, 0.6 mml) according to the general prf ®tdure O  otained as a | i ght
yel | ow sol i Rirsy.nat e was deprotected and cyclized by ‘
t r eat ment w%%@&&q?%tﬁgﬁb%égﬁr 'ng to the general procedure P. Qbtai ned
as an orange solid (483 ng). 15 M5 (ISP) 343 [(MtH)*] and 345 [ (M+2+Na) +] ;
np 248-251 &X Examle 4
3- (8- Met hyl - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H benzo[ b]
[1, 4] di azepirAsRidkddo-PEHGQmRL o d ) L Loms o
(2" ani - oF KBSE(¥1ddo PEREOR L FarbE bR R 2 [ ethorar phienyl-corbarmj 29
ester (Exanpté-hutyleste6l ng, 0.5 nmol ) and 3- (2, 2- di net hyl - 6- oxo- 6H |
1, 3] di oxi n-4-yl)- benzonitrile (Exanple N4) (230 ng, 0.75 mmol, 75% pure)
accordi ng t @ L8 DR @lhvdRsRCLMH Lo i SRt 2l pe | ight yellow solid
(227 ny). Thir rr?at erl:%a \zas e%?%qog(z:th é%%%%w)gg%ﬁaﬁ?g&c yeftf‘ ﬁgbfh@sﬁg with TFA
in CH2d 2 adEwmmpiagl) &7a0mag.Ganmod), KIFCR @260 mghd mbholaanéd-(2as a |i ght yel | ow
sol i d (83 MbkorgBhl fdSR)ard Busdeln (A 237 dec. ). pExamie 5
3-[ 8- (4- Met hyl - pi pg?’gzi n-1-yl @%&%@6 %ﬁéﬁéﬁﬁgf%ﬁ(’?‘i?ﬁ%ﬁﬁ%%‘%%kp
benzo[ b] [ . Praqegnee e Sbtained iy anmsangmoit (80K exgl B9 %dril 2004 WO 01/ 29011
PCT/ EPOQ' 09553 -107 Prepared from

[ 2-am no. - SMSHETREOY [MP). per azi n- 1-yl ) - 4- phenyl et hynyl - phenyl ] -car banmi c
acid tert.-butyl ester (Exanple L5) (203 ng, 0.5 mmol) and

3-(2, 2-di e Xl_ -0X0-6H [1,3]dioxin-4-yl)-benzonitrile (Exanple N4) (230
ng, 0. 75 e

ure) according to the general procedure 0. Cbtained by
chromat ography as an orange oil (181 ng). This.5 material was deprotected

and cycli zed5hyrttBeniprriodw2tfitrbFphdnil) Caktfelnic a5€ REDAG1 k@et he general
procedure P. Cbtained as an orange solid (82 ng). M5 (1SP) 460.5 [ (M+H) +];

mp 222-_ 224 %,ﬁgﬁ?mgﬂlylfg'xn?a%hg dlqtert.butylacetal (19.2 mL, 80 mmol) was added dropwise
* within 15 min to a solution of (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-
butyl ester (Example R1) (7.60 g, 20 mmol) in toluene at 80 °C and stirring was continued
15 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-(1, 1-Di oxo-thionl or phol i n-4-yl)-4-o0xo-7-phenyl et hynyl154t\r§1‘d_oéwdro 3H
10 benzo [b] [ 1,4] diazepin-2-yl] -benzonitrile Prepared f

[ 2- am no- é) 1- di oxo- 6-thi onorpholin-4-yl)-4-phenyl et hynyl - phenyl ] -
carbani c FPERWIT _butyl ester (Exanple L19) (220 rz g, OPSTHEPBIYOSEhd
3-(2,2-di methyl -6- oxo-6H [ 1,3 ]dioxi n-ﬁd{%/_: )-benzonitrile (Exanple N4)
(172 ng, 0.75 mol) &accordi ng to the gen procedure 0. The obtai ned

mat eri al tec cllze by treatnent 15 with TPA i 2012
accor di ngwaéreg %’gdgf %fa ﬁ]&aé?é kPR epioBRamInalr4-iRdosmAPhaim-4rigy
M5 (I SP) 49151&[n6/l‘}’44da1)bla]1m<: apid x50 I(ed&e (ExanE%Bmwsﬂsm ,0.877 mmol) by treatment

gl ((ag eg:n' Inor20 451 qﬁgﬁg gﬂ_ll?}t%?:i Eer;éélr dl J grggxgga fprrgir:]ﬁzd%rép Obtame!i as a beige solid (309

(2-chl or b- 5mgRB- ( 3- cyano- phenyl ) - 3 0X0- pr opi onyl am no] - bi phenyl - 4-yl ]
carbamc acid tert.-butyl ester (Exanple 03) (720 ng, 1.47 mmol) by

treat nen rding to the genéral procedure P.

ot ai nedga\éMaSREﬁ %%Z\XM}Q g%%osg‘%% ng). M5 (EI') 371 (M) and 373 [ (Mt2) +];
np 242-244 C (dec.). Exanple 8 25

3- (8- Met hyl Exbmple3 7- phenyl - 4, 5- di hydr o- 3H benzo[ b]

[ 1, 4] di azepi n-2-yl)-benzonitrile Prepared from

(- am no- 2-rpt b BL PRI s b SRy 6 b LR B Yt E5 fyEa

3-(2, 2-di ggbmbm@ﬂ]@xo 6H-[1, 3]dio)in-4-yl)-benzonitrile - (Exanple N4). (460
ng, 1.5 mmol) according to,the general procedure 0. The obtained 15 April

cyol ﬁ?doé’yﬁ‘??%%t BEH B0 Sord 025 Rk ) LRERI B YR8, JEREALBEL P o0

procedurld HExemple 33 d1Zsmg, 0.5 gimoly ehd Gvi2s%Hindeth gl 6% oxay S H- I\B]dﬁbc)n 35%]) (M) ;
236- 239

rrp[ 8-(1,4- D&é-é(zgﬁ&%zgxﬁﬁﬁgﬁﬁu dﬁ % 8- n}r?oul-a c&oédl?g t%the “BfR %mfe% r% di hydro

-3H benzo Pbiained 24 2 lightpeipwsold (384 m@)e’n“mm@uenaalemrdepmteued mimymed by

[ 3- (3- cyanor-phgRyi \)utﬁ‘I? %Qf IQQ&{OQH%EQ& ﬁes%egl%rbaf' %CQM&% %%1ne asan

spi ro[ 4. 5] dec-8-yl).- enyl et hyny P Re utyl ester
(Exanpl e 0‘11’45189(@@§ ) IN§).43 nmol ) by treatment with TFA in CH2Cl 2
according.to the gener aI 10 procedure P. Cbtained as a brown solid (121

ng) . 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. Obtamed
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- Mor phol i n-4-yl - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H benzop[nbf ? 1,

4] di azepi %é- fg%}h benzonitrile 15 Prepared from .
{2-[3-(3-cy WE Lnyl) - 3- oxo- propi onyl ani no] - 5- nor phol i n- 4PGEER00/09553
phenyl et hynyl - phenyl ] -carbam c acid tert.-hutyl ester 010 (370 rug, 0.66
mol) by treatnent with TFA in CH2Cl12 actdrding to the general procedure

0 (Gora) nedpanated (s AN Bk of S 2T 1 -y Rdytetii i a8 324
[ 8- (2- Di et a5 dert.rioitidsier {Bxdmaply L3) 20Dmg; 075 phveo as By(2)d- dndh @i Gygs-61B3H

b b ' A k£ T P d f ,

Do Ta (3 ¢y R el ATAPLRa At . (ERERE RN (1 il 605 et P oA muee) 2ccording to
ét hyl s:n f gnme)gfnerphmwe@rhﬁ%c»bt;ihfmw ¢hromatrariphyas kg ﬁfa@lfgebil'(gﬁllt mh).exlsﬁﬁr
exa e:04 . treat ment, wi t nd an).sole_in
E:HZ Crlrg adc ogrhg %%a%@%??%o&egtn%rag m‘i&‘}ls%d‘iﬁ?agmﬁ“@w ﬁdiFﬁ‘éH &f&@z 35 ORcEng Ao thew
solid (103 gaper: IPB?C(EHSFE)P-@&a{r{eﬂ/&&-&m@r,angmoﬂie'(sﬁn@iec. ). 15 April 2004 WO
01/ 29011 PCTI EPOO/ 09553" -109 Exanple 12

[4-(3- Q/anomlﬁgy)l 36032/5 ﬁzmﬁrﬁ@%ﬁ%&%&%ﬁ{ﬁegf di hydro-1 H benzo [b] 11, 4]

di azepi n-7- ylsulfanyl}-ace _ Sster Prepared from
{5-tert.-butoxycarbonyl arni no-4-[ 3-(3-cyano- phenyl )-3-0xo0 5

pr opi onyl ar@lﬂeﬁ_phenyl et hynyl - phenyl sul fanyl }-acetic acid nethyl ester
(Exanmple 05) (421 ng, 0.72 nrnol) by treatnment with TFA and anisole in

CH2C12 accosqsw,1tpiotxb%i&ﬁ&@h?im%gf;@.%%.%é%}fng%@ggﬁgs%@#ﬁ% e_t Lg)e'lgow

lid (309 . SP) 465
[SZ-|(3-&}ano‘[’%‘??eﬂgﬁ%ﬁéahgh}’bﬁmywvﬂyny|-2,3-di hydr o- | H benzo[b] [ 1, 4]

di azepin-7- ylsulfa.nyl] -acetic acid A solution of
EREE AT A RO e A e
. > > Y 6
oxo-6H-[1,3}dioxin-4-yl)-benzonitrile (Example N4) (172 mg, 0.75 mmol) according to
the general procedure O. The obtained material was deprotected and cyclized by treatment
15 with TFA in CH,Cl, according to the general procedure P. Obtained as a yellow solid (47

mg).

MS (ISP) 495 [(M+H)™]; mp >250 °C (dec.).

Example 7

3-(8-Chloro-4-oxo-7-phenyl-4,5-dihydro-3H-benzo[b}{1,4] diazepin-2-yl)-benzonitrile

20 Prepared from {2-chloro-5-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-
carbamic acid tert.-butyl ester (Example 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



mml ) and Li OH H20 (26 ng, 0.63 rmmol) in THE (5 nl), NEC]—H(;]Aprgﬂ_iD@nd H20
(1 15 n) was stirred at 23 Cfor 24 h. Cbtained as a light yellow solid
(257 nmg). MBS (ISP) 452 [(M+H)+]; rnp 202 C (dec.). Exanple 14

[ 4- ( 3- Cywieyhenyl ) - 2- oxo- 8- phenyl et hynyl - 2, 3- di hydr o- | H penapbddosss
[1,4]diazepin-7- yl] -acetic acid nethyl ester 20 Prepared from{5-tent:
but oxycar bonyl.ami no-.4-[ 3- ( 3- cyano- phenyl ) ~308%0-

propi onyl am ne] - 2- phenyl et hynyl - phenyl }-acetic acid nmethyl ester (Exanple
.06) (846 ny,mdtedid (Ghbing) ks depratartedtandicytizEBEAyitreaChR2EM2itlaTEARG IGECho t he
general proce . i |4 vell ow.sol i 55¢ : (El)
433 (MY): 1 npaqu%gx% tf) 5%3 ée%.epag %é‘?%ﬁlgrﬁ]ﬁ gﬁ%{%ﬁlxed as thg'ht yeﬂm(w solid E%)G m'g}ﬁ.s

[ 4- (3- Cyano- phenyl ) - 2- oxo- 8- phenyl et hynyl - 2, 3- di hydr o-1 H benzo[ b]

[ 1, 4] di azepi M${EDI3p1 &ve)irap 236-@325C fdeci)l 2004 WO 01/ 29011 PCTI EP00109553

- 110 A solution of LiOH H20 (54 ng, 1.28 nmml) in H20 (2 nL) and MeOH (2
nm.) was adde

[ 4- (3- cyano- %’%ﬁ%’%@z- oxo0- 8- phenyl et hynyl - 2, 3-di hydro-1 H benzo[ b] [ 1, 4] di aze
pin-7- yl]-acetic acid nmethyl ester (Exanple 14) (505 ng, 1.17 mol) in THE
(10 nL) and thé-(hédvoxoh-ase-spised-Alder-8§vhr¢-odoatpraythoryl4-Aihydisr3ned as

| i ght | ' : : 452 [ (M+H) 4] ; 248 C (dec.).
EI;xalrrgl e >1/(633 403(%%%(/‘321@04]?%%%%_)2_ ]_:}%g%({@?o&o- 2, \Eg( di R/d]r o- lrr}:_)l_ benzo[ E)] °¢)
[1, 4] di azepi ne- 7-carboxylic, acid nethyl ester Prepared from _
5-tert. - but oxKFER3TS8 #Waya-%(%q%mcﬁl@yér%omﬁwynﬂmm]1%}(1,4-dmxa-8-aza-
: | ari . ) \ y 1,
e e e R T P e ks P At
procedure P. Jd2heinead-43 mmgl) by treaEnent adthsBEA dn CE8lragyording torhg sapeml( W ;

nmp 247-248,C ﬁl@@é‘d&re P. B¥aiRa8sh brdwn solid (121 mg).
2-[ 4- (3- Cyano- phenyl ) - 2- oxo- 8- phenyl et hynyl - Zg 3-di hydro-| H benzo[ b]

L1 Al azept el oy o3 YRS mp 239-243 °C (decy).
Example 10

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.).



[ 4- (3- Cyano- phenyl ) - 2- oxo- 8- phenyl et hynyl - 2, 3-di hydro- 1 H bQBzfﬁfripiOdd,L 4]
di azepin-7- yl]-acetic acid (Exanple 15) (48 ng, 0.114 mmol) was treated

wi th Boc2 , NH4HCOB (13 ngy) and pyridine (6 L) in L6 _Jl) at
23 C for 231@‘71[’%‘?2.1 Tetrahedron 20 Letters 1995, 36, 7115]. %ﬁﬁ}("?%"g:' s a
light yellow solid (14 ng). MS (ISN) 417 [EMH)']; nmp 250 C (dec.).
Exanpl e 18 - 109 -

3-[8-(2-Met hg;g - h1 y) - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3Hbenzo[ b] [~
1, 4] di azepi n—%n%%- - “benzonitrile 25 Prepared from

[ 2-[ 3- ( 3- cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 5- ( 2- met ho) cy- et hoxy) - 4-

phenyl et hyny [4-fh&yghd-phany hfioxost-pHerdydithynybaaydihgdioe T H{Hexasb] B ,4) dlazégig 57 .y,
0.251 mmol) 1 zg%é%ntadéﬁ t‘3 FAf in CH2C12 according to the genera
procedure P. Y Chtar 5899 MG een solid (82 ng). 15 April 2004 WO
01/ 29011PCT/ EPOO/ 09553 -111- Ms (El) 435 (M+); np 174-176 C. Exanple 19

4- ( 3- Cyano- pReapated omx{o-trt phwaoyyetbonylamife-3- (3 (B¢ cranol pHehp-Bedhd-

Stert. - bor o PomARR Ber P LB Sy P 2R Sl (Bxample

pr opi onyl ani ©5)(421 phayi2enmph\ty-toannentovitc TEA and Bulsole &t €H,Chazemidingd@)the511
procedure . EusTaARE R LP Lok g BuneJef i B0 1 (21) 418 Wy s
Z_z?g_ Sét ﬁgxsxh% l&lg) gg!ioﬂ{éh;fﬁ)e*ismymm ¢ded).hydr o- 3H-benzo [b] [1,4]

di azepi n-2-yl)- benzonitrile Prepared from

{2-[3-(3- cyagﬁ%ﬁrml ) - 3- oxo- pr opi onyl am no] - 5- et hoxy- 4-
phenyl et hynyT-phényT}-carbam c acid tert.-butyl ester (Exanple 08) (359 ng,
0.7 mml)015[4g}treatrrent with TFA in CH2Cl 2 according to the general

P.

pr ocedur € -SivABerPhsni)-2ypxpt &rhenyiatynybRidddibgdronti -beve [bHI L4 diazegim-;
mp >250 C. FiXafdiye)-2ebtic acid o

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



3- [8-(2-{2- [2-(2-Methoxy-ethoxy)-ethoxy] 15 April 200
- et hoxy} - et hoxy) - 4- oxo- 7- phenyl et hynyl -4, 5- 20 di hydr o- 3H benzo| b? ﬁ
1, 4] di azeRi@ogsop]sd - benzonitrile Prepared from -
[ 2-[ 3- (3-cyano-p 1]enyl ) - 3- 0x0- pr opi onyl ami noJ - 5- ( 2- { 2- [ 2- ( 2 FEFERRYYS3
et hoxy) - et hoxy] - et hoxy} - et hoxy) - 4- phenyl _eigynyl - phenyl ] -carbam c acid

tert.-butyl ester (Exanple 011) (300 ny, 437 mmol ) by treatment with TFA

in CH2Cl 2 ' I ' ' N
sol i d (znaf;‘éa?:“'?%g’w%m‘éf*ﬁoﬁ%% APEBHMIT 0 2GR B s s8eq O
[ 4- (3- Cyanod WyFrRno-Rbheay k?pm@n%r! enyiethynyd: 283 -diltydde-3 H-betwoiizl b hliazepin-7-
[1, 41di azepglg-'a&ﬁc)ﬂcm(bﬁleﬂﬁpéﬁr Q?’?@lﬂ?le]lé) é}b%'rlag,zl%m\ég i%]'flglg?l’ll} mL) and the

PCT/ EPOO/ 09553, -112 Prepared ]
{5-tert. - buTGYIBIHEHIA wigsiitirred at 232C Sorcipdn Obstiaed/2ya lihayellow solid (62 mg).
propi onyl am no] - 2- phenyl et hynyl - phenoxy] -acetic acid tert.-butyl ester

( Exanpl es0184s (15@%2W+H)1]‘}n{m9°C§3(Sﬁef:.'§.eat ment wwth TFA in CH2CI 2 and

ani sol e according to the 'general procedure P. Obtained as a yellow solid

(265 ng). SNS(Il N) 434 [(MH)-]; nmp 257 C (dec.). Exanple 23
3- (8- Wanon@\‘—ﬂ@—j—e 80x0- 7- phenyl et hynyl - 4, 5-di hydro- 3H benzo [b] [ 1, 4]
di azepi n-2-yl)- benzonitrile Prepared from

{ 5- cyanomet 8y(B-Gah3-phenfly-816dPREIRE- 2,3 RiBYR0 PIILWLMN b A1 418z 4inel - '
phenyl et h%r%l.- h r;%(IF% cgr bam c acid tert’ -butyl ee?t{e}ra[ Zggigz Il% gf%fboﬂl 5
ng, 0.51 ‘PSIP’E?‘ gt nment with TFA in CH2Cl 2 and ani sol e according to the
general procedure P. obtained as a yellow solid (145 ng). Ms (ElI) 400

(M) ; np 26Prefafedémn S-teftXbutphfadsb min0-4-[3-(3-cyanozlphsen 1)-3-oxo0-

3-[8-(2,,3- D hydr oxy-.pr opaxy) ; 4- 0xo- (- phenyl et hynyl I"hydr o- 34 benzo
ot 1 e B bt et e Gpls17) (150 m 0 763mimeD
[ 2- [ 3- ( 3- cybyntenienyivith TFevin QH A sty dis ft0the Bekedaldrdbd et BYbbtained as a
[ 1, 3] di oxol &%4-¥Ilne‘g}o %%d_g enyl et hynyl - phenyl | -carbam ¢ acid
tert.-butyl > e8PRFF a?ﬁ% ¥ (265 mg, 0.435 mmol) by treatment with TFA
i n CH2C12 and ani sole 20 according to the general procedure P. Obtained as
a yel | ow soMSAdEDGZS5Y]"); 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). |



M5 (ISP) 452 [(MrH)}] and 474 [(MtNa)+]; np 230-234 C (dec.q ;Apriﬁé%ﬁﬂ e 25

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

benzo[ b] {wolerHegfli @azepi n-2-one 25 Prepared from T/EP00/09553 -

[ 2-[ 3- (3-i odo- phenyl ) - 3- oxo- propi onyl am no] - 5- ( 2- met hoxy- e? oxyg - Af

phenyl et hynyl - phenyl ]-carbam c acid ter .jRutyl ester (Exanple 01:5) (1.24

g,1.89 mol) by treatnment with TFA in 12 and ani sol e according to the

gener al prM?@%ﬁéNﬁg}ﬁbﬁ@d-ﬁ@" ~yellow solid (517 ng). 15 April 2004 WO

01129011 PCT/ EPOQ 0955 -113 M5 (ElI') 536 (M); np 192 C (dec.). Exanple

26 2-[4-( S-E%an?- Ehenyl ) - 2- oxo0- 8- phenyl et hynyl - 2, 3-di hydro-i H benzo[ b] [

1, 4] di azepi=¥2 xy] -acetamde 5 EDC (42 ng, 0.22 mmol) was added to

[ 4- (3- cyano- phenyl) - 2- oxo- 8- phenyl et hynyl - 2, 3- di hydro- 1H benzo[ b]

[ 1, 4] di azeptB3-TymlPplitnAreldxe-2ehehyidEkamle-aRyd oo B mg%r,} 7.

NCL(18 my, 0. m%l )}aﬁag NI\/I\/F(Sgdng’,?ﬁSg.SS rr%ml)ﬁl{n BX bﬁf.’"‘i MY 20 C

and the reXtBRIGRE Frethylsstestirred at 23 C for 2 h. Obtained as a yel | ow

solid (5 nmy) M5 (ISN) 417 [(MH"]; np 250 C (dec.). .10 Examlp e 27

U phenyiy pared from > tert-butoxycatbomylamine 4 [ (oo phemlyBex0- |0 (b ] |

1, Z] 8i azgg% iggéﬁgnﬁ?hﬁ-a%l}ga{'}ﬁﬂ%ﬁﬂrbagzoicgdd mglth)}i ester (Exarnp){e 09) (511 mg, 0.95

[ 2- [ 3- (3- | el My-tieathreRt il MFA3N @59;0) LRLATIYE RThOQdrensl 2o FRERAX Obtai

et hoxy) - 4- hen§épt \ nglms % -carzba{rri C aciéd ter?.n-ebu%? ester (E?(lgﬁ%l e

018) (200 Ay2" ‘6{?%% ? “treatment with TFA in CH2C12 and anisol e

according to the general procedure P. Cbtained as a yellow solid (28 ng).

M5 (El) 4764%(RD) 4190MI'§inp8256°C._ Exam In a 28 [RS]-3- [4- Oxo- 8- (2-0x0- |

1, 3] di oxol an-4-yl net hoxy) - 7- phenyl et hynyl - 4, 5-di hydro-3H 20 benzo][ b]

[1,4)di gzepln- -benzonitrile Prepared from|[RS)-

[ 2-] 3- (%—cha'nvﬁ%'en%kgm-l ZJO) yl ) - 3-0xo0-propioriylam no] - 5- (2- oxo-

[ 1, 3] di oxol an- 4-yl met hoxy) - 4- phenyl et hynyl - phenyl ] - carbam ¢ acid

tert. - but yB-(sMethoxy-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b}[1,4] diazepin-2-y1)-
benzonitrile

Prepared from {2-[3-(3-cyano-phenyl)-3-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



(Exanmpl e 019) (400 ng, 0.67 mmol) by treatnment with TFA in @I-A?pggoﬁpcordl ng
to the general procedure P. Obtained as a yellow solid (287 ng). 25 M5
(El) 477 @bhingp 222 C (dec.). Exanple 29 PCT/EPO0/09553

3- (8- Et hoxynet hyl - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H benzo El‘gi]

[ 1, 41di azepi n-2-yl)- .benzonitrile 1 5 Ap.rulz 2004 WD 01/29011

PCTI EPOO/ 09553 - 114 Prepared from

{2-]3-(3- cyﬁmamddmmxs&mmtm@b@ﬂylmmm@}[ﬂae&yaﬁa iyl 3-bxo-

Poc0 6 e e Ry G R e sty 'zmﬁé%rﬁtﬁﬁes% (Bt %9&3’-
procedure P(6%Bhhgilriddnamn!bytedatiauntoith TFA 913 OHpCl, &ndMpidold dccdiding ke Mp 229

C. Exanple on| aci d

4- (3- cyano- ﬁ?fb‘*ﬁ% °°e§“%§$o§¥ %ﬂ%ﬁ%f PHyPUS (265dP8Y dr o- 1 H benzo [b] [ 1,4]
di azepin-7-yl met hyl ester Prepared from 2,2-dimethyl -propionic acid 5-tert:
but oxycaisboia @SN3 AL M H) 3 mp28D °C Lec.).

phenyl ) - 3- oxo- pr opi onyl am no] - 2- phenyl et hynyl - benzyl ester (Exanple 021)
(156 ny, OEg 19 ) by treatnment with TFA in CH2Cl 2 according to the
general pro = P. (btained as a light yellow solid (75 ng). M5 (ElI) 475
(M); nmp 218 C. Exanple 31 15 _

3- (8- Hydr ox§f£§t@13anome6»yb4-mp+feplwr¢ldﬂyml 445 Sihgtitoy sl ebedlzb [id (i 6] didzepin-2-y1)-
[1,4]di.azegily Lﬁ%l) beri zonitrile Prepared from 2, 2-di net hyl - propi oni c
acid 4-(3- cyano nyI) 2- 0X0- 8- pherlyl et hynyl - 2, 3-di hydro-| H benzo[b] [
1,41 di azepl n-7- yI rret ster# le 30) (30 ng, 0.063 mmol) and

Li OH. H20 ( 8Prapared.fxgn ethyRE( 3¢ B-eyahd-PhivB O 3¢ Gxod prapiomylsmid@{p4¢ 0. 4 20
fat & Cgﬁa@e%h@y RhTrgat GO A AN LG R (Earhftt OB (2bnlg 31 392

7- Hydr oxy nmefyol) by treatmentwith THA-ip ICH#@rand) arfsqdhenypt ding yoitie gepdrabiprioyetiupe P.
benzo[ b] [ brtindl A%GRISW SIUA LS me). o

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).



25 Prepared from 15Apr|I 2004
(RS)-[2-[3-(3-imdazol -1 -yl -phenyl ) - 3- oxo- propi onyl am no] - 4-

phenyl et hywoylo1Segit €t r ahydr o- pyr an- 2-yl oxynet hyl ) - phenyl ] - ¢ cid
tert.-butyl este0§11 (Exanmpl e 022) by treatnment with TFA in %ﬁt}%%&g%é}br di ng
to the general procedure P. Obtained as ]E,yellow solid (77 ng). 15 April
2004 WD 01/29011 PCT/ EPOQ 09553 -115 I\/IS{Jl 1) 432 (M); nmp 227 C Exarrpl e
33 MS ﬁEI) 536 (M™); rnp 192 °C (dec?]

4- (3-1m dazol -1 -yl - phenyl )- 7- (4- met hoxy- pi peri di n-1-yl)-8-phenyl et hynyl -1, 3
-di hydro- begnzo l% [ 1,4] diazepin-2-one 5 Prepared from

[2-]3-(3-i -yl - phenyl ) - 3- ox0- propi onyl am no] - 5- (4- net hoxy-

pi peridin-1-yl)-4-phenyl et hynyl - phenyl ]-carbam c acid tert. -butyl ester
(Exanpl e 023)[448-Cfaq8a5Eant)- 2ok 8 PHAnjIRhFHAGLE d %qﬂlgeﬁz% ?,4Fﬂﬁ% @l7-
procedure P. Gajt al}tr?ed%; I? yel | ow]iﬁon %59 rrgﬂfy‘a [QTG (Mrﬁi)t];
mp 222 C. 18i° é334 3 [

8- (4- Met hoxy- pi peri d| n- 1-yl) - 4-oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H benzo
[b] 11,4]s dEBﬂa([langZO)dz]mnftﬁWdeEd tcﬁ[4EtTBe@ah@ hfehﬁDDZ -oxo-8-phenylethynyl-2,3-

2-[3-(3- di n-
(2,13 (3 ovapsAhenullc.s.foier p.gbL ol A o) 0. (L et g DSt e At - oy
by treat mentmﬁ&) wumcm&s\mg; oga&ﬁhal)amwcmgsstzﬁ 10055 SN ﬁJDMF)@quL?atFG

nggfr;)rgd?)gs[@a%%hi O %S.Ol Id'pu((t\f.rd 1_%3*@_5;; ))épé,qt)ﬁ("c%g 2h. gbLamed asayellow sg]15d0(52n51é) c

- 2- 0x0- 8- phenyl et hynyl - 2, 3;:di hydro- | H 20 benzo [b] [ 1, 4]

di azepi n- 7- MSOA§Y) 4 BcEMH ) ]; mpe2Breqdecd from

{5- cyanonet hoxy- 2-[ 3- (3-i m dazol -1 -yl - phenyl ) - 3- oxo- pr opi onyl am no] -

4- phenyl t\k/\\wnyl }-carbamc acid tert.-butyl ester (Exanple 025) by
treat nen in CH2Cl 2 according to the general procedure P.

bt ai ned as yellow solid (43 ng). M5 (El) 457 (M¥r); np 214 C. 25 Examle

36 3-(8- Q/aﬁdﬁ'énh@a@l—a-)dxﬂwﬁylﬂ)ﬁeﬁiymﬁlhmythotyﬁ&phhyylethyﬂﬂ-hé-ldzhy[db:} [1,41
di azepi n- 2- penzo[b[1 ,4]diazepin-2-one

=53

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



yl)-benzonitrile 15 Apr| | 2004 WO 01/29011 PCTI EPOO/ 09553 15 p;lpmgg(ﬂr epar ed
from {5- cyanomet hoxy- 2- [ 3- (3- cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 4-

phenyl et hWV(}flO?] ;ﬁgyl] carbami c acid tert.-butyl ester (Exaﬁhﬁ?gg@w by

treatment wt A in CH2Cl12 accordi ng to the general pro
Obt ai ned as a yellow solid. (71 ng). Ein% 416 (MF); np 212 C. 5 Exanple
37 8- (4-Fluoro-phenyl ethynyl) - 7- hydroxy 4thy| 4- (3-imdazol - i

-yl - ph I il f ‘
(ks a4 ?’?"ﬁgﬁeﬁﬂt‘qﬁ 1% (?%2%%# @:I) g e L YA
propi ony| anPResyy onithly Gﬁf picragiv 2rtybowy ester{(Exdmpleednil) |(14tmigad26 aci d
tert.-butyl 10, it 2 .

aggor di ﬁgyt ot ﬁgﬁf’gﬁg ggﬁ%lgrel:g‘ﬁrzl)ec;ﬁi{gh %ﬁal nggo mse ghneralﬁ}r8 S8t ?(116?5?6%&%) .
NB (El) 45oa8(a\xﬁ)lowmph ﬁ%z@gldec ). Exanple 38 8-

(4- Fl uor o- phenyl ethynyl )-7- [ (2-hydro)cy-ethyl) -nethyl-am no] -4-

(3-im dagoIMSI(EIy,_}Jg (}\?)P&‘f:@»b)c 1, 3-di hydro-benzo [b] [ 1, 4] diazepin-2-one
Prepared f

(RS) - (4- (4 fI uor.o- phenyl et hynyl ) - 2-[ 3- (3-i m dazol - | -yl - phenyl ) - 3- oxo-
propi onyl ar@-’&@&&@g{ net hyl - [2-(tetrahydro-pyran-2-yloxy)-ethyl]
-am no}-plienyl)- carbamc acid tert.-butyl ester (Exanple 028) by

t reat ment vnlDﬁFe‘Ehl inas;ﬂe?a@cp . 91"% i -1H-
ot ai ned asb be V\j ; 7 (Séyd}ﬁ PH&(%I)O%(Sg%(}%ﬂ?&% 2 ’%edégy(%gc%l.
Exanpl e 39 benzo(b][1,4 dlazepxm ylmethyl ester

4- (3-1 mdazol - 1-yl - phenyl )z 7- (4- oxo- pi peri di n-1-yl)-8-phenyl et hynyl -1, 3-di h

ydro- benzoPdepaded Froth 2 diEfRmyl: %geﬁxca?g@fr%%gtgz Oiﬂ?flkarbon%anuno-fi (3-(3-craga-

{5(44s|ethox eri din- dﬁ

pr opi onyf arf Zf’p BR%HPW%? ﬁw%ﬁeaww&wkhﬁmbew (Esamp 1) [(156mey

( Exanpl e ozms ol b?@bﬁ]@tﬁﬁnt%ﬂ:ﬁ‘?ﬂzﬁx CHZ@%“Z&b?dxﬁ E}Q' Her'épprro@@dlﬂg eral

gr (()gggu;e E%bet ggtgﬁtye?low%ohé?%&o 180 499 (M+); np 231

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).



WO 01/ 29011 PCTI EPO0109553 -117 Exanpl e 40 April 2004
N-tert_-Butyl-2-[4-(3-ryano-phenyl)-2-oxo- 8- phenyl et hynyl - 2 3 d| ydro- | H

benzo [Db] Wédothe azepl n-7-yloxy] -acetarnide Prepared frorg
[ 4- (3-cyano- ﬁend} - 2- 0x0- 8- phenyl et hynyl - 2, 3-di hydro-1H 5 bCeTr%ng/lg?

[1, 4] di azepin-7-yl oxy] acetic acid (Exarrpllg 522) (87 my, 0.2 nmmol) by
treatnent wth oxalyl chloride (26 uL, O nmmol) in DMV (0.6 nL) at 0 C

for 1 h, thm(\m)mztmt),mpmgyytam ne (106 ulL,1.0 nmol) at 07C for further
30 min. Obtained as a yellow solid (21 ng). Ms (El) 490 (Me); np >250 C

10 Exanpl e gl 2-!}§ (3- Cyano- phenyl) - 2- oxo- 8- phenyl et hynyl - 2, 3- d,
I hydro-| H [ 1, 4] di azepin-7- yl oxy] -N nmethoxy-acetam de Prepared
from[4-(3-ryano- phenyl) - 2-oxo- 8- phenyl et hynyl -2, 3-di hydro-1 H benzo[ b]

1, 4] di azepiH{3Amibars ehl)-Fe {(HrleBbaynli 1cA%8 thyfiol, dro-
Erea% ment p-n{ ?ﬂ% p- ﬁ% ﬂ) O( 2n{r$rml Eg%iilﬁzéﬁ%l Dﬂgn@ﬂ%, 0.1 3ﬂl ;0 NVM
(0.021 i, “3?0[ Eﬁ: (15 ny, Ollm"rDI)lnDIVF(lrrL) at 0 to 23
C for 20 h. Obtained as a yellow solid (36 ng). M5 (ISP) 465 [(M-H)+]; np

>250 C. 5EXRfaphﬁedZEbm [2-[3-(3- umdazol -1-yl-phenyl)-3- oxo propmnylammo }-5- (4-metho

AP IR Koo e G Ry T SR

| -yl - phenyl bm&nﬁh@wﬂhﬁﬂ*ﬁoﬁﬂﬁﬂﬁa @tcording to the general procedure P Obtamed as a yellow

phenyl et hyng/béglé% et r ahydr o- pyran- 2-yl oxy) - et hoxy] - phenyl } - carbami ¢ acid
Cert.-butyl (t nfgéxarrpl e 029) by treatnment with TFA in CH2Cl2 according

to the general procedure 25 P. Obtained as a light yellow solid (48 ng).

M5.(El) 462M3\¢I$P)5h6[2]2[4-}22}7;rﬁp212 SCApril 2004 WD 01/29011 PCTI EPOO/ 09 53
-118 Exanpl e 43

8- (4-Fl ugro -7-(4- hydroxy-pi peridin-1-yl)-4-(3-inidazol -1-yl-phenyl)
5. (4 Fl ugyoppligpil)

3-[8-(4-Methoxy-piperidin-1-yl) -4-0xo-7-pheny1eﬁ'iynyl-4,5-dihydro-SH-
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



di hydro-benzo[b] [ 1,4] diazepin-2-one Prepared from 15 April 2004
(RS)-{4'-fluoro-5-[3-(3-imdazol -1-yl-phenyl)- 3-oxo- prop| onyl am no] -2- 5

[ 4- (tetraRkydnperdyf an- 2-yl oxy) - pi peri di n-1-yl ] -bi phenyl - &;E@B acid
tert.-butyl ester (Exanple 031) by treatment with TFA in accor d| ng

to the general procedure P. Obtained as_gj¢ight yellow solid (109 ng). MS.
(1SP) 496 [(M+H) +]; np 238-240 C. Exanple 44 10

8- (4-Fl uoro—m saryd &bhy{whaanam@&uhyar[gm @Eﬁ@? é%ﬂoﬂﬁ%ﬂﬂaﬁxﬁb}-ﬂhenyw

{1 ’53{ 2dlt 2?? b B ﬁ@g&&g{%ﬂfa{ &%leg ﬁ%ﬁ? Eﬁzrb%@&gl |e@t€hfﬁagamlé<%r?n@k}3tr¢%meaawh | -

yl - phenyl) - 3FRAxier OHOD), @eask ik %e?&@é?ﬂ' pro&@GRAPISbafed ab e?éuovbml (7@%&@’
(Exanpl e 032) by treatment with TFA in CH2Cl2 according fo the genera

procedure P is yellow solid (83 ng). M5 (El)

480. (M) ; %f@gqﬁﬁéﬁi 45 8- (4-Fl uor o- phenyl ) - 7-

[ 4- (2- hydr oxy- et hoxy) - pi peridin-1-yl]-4-(3-imdazol -1-yl -

phenyl ) - 15 3-Ekatmpty 37 benzo[ b] [ 1, 4] diazepin-2-one 20 Prepared from
(RS)-(4'-fluoro-5-[3-(3-imdazol -1-yl - phenyl ) - 3- oxo- propi onyl am no] -2- { 4-

2- (tet t hox
Ebl ph((an§I rafy&;g%lg%( E@X%%X))?@?’ O%F?g 'g'gé'é?“%%‘&lﬂ ylé’hﬁ@é Ll;yd"PV@%ﬁ ment
with TFA i nb@hﬂﬁb?{la&jdmzejnmg-dm t he general procedure P. (bt ai ned as a
light yellow solid (97 mg). MS (ISP) 540 [(MrH) "]; np 225-227 C.

Ex l e 46 P I
A €, 10 Sxelal b Bronenii ol ARSI s s Rats 4349 hwxl%%f 011
PCT/ EPOP/ 09353p10n11191iﬁln]e5)éteadh)fdrmpyran -2-yloxymethyl)- phenyl] carbarmc ac1d tert. -butyl
(1ot r aydh o-Ro LRt S PhERGRencs BOR B b Pl Ao 2Ry Pl ot
ester (Exan;ﬂ.@bt@addabyydﬂpwabhéms2mg)h TFA -in CH2C12 accordl ng to the
general procedure P. Obtained as a light yellow solid (162 ng). 5 M5 (El)

426 [(M+]; MB (G958 0+ 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.).



Exampl e 47 :

[ 8- (4- Fl uoro-phenyl)-4-(3-imdazol -i -yl -phenyl)-2-o0xo0-2, 3- c]isrﬁpélé (2)0%4-
benzo[ b] [wa@p#boodi azepi n-7-yl oxy] -acetonitrile Prepared fpefgepoonosss |

{2- cyanonet hoxy-4'-fluoro-5- [3-(3-imdazol-1-yl-phenyl)-3-o0xo- 10

propi onyl am no] - bi phenyl - 4-yl }-carbam c -agizd tert.-butyl ester (Exanple
035) by treatnent with TFA in CH2C 2 according to the general procedure P.
bt ai ned asExenymdé #®w solid (11 ng). Ms (El) 451 (M); np 164 C. Exanple 4
15 '

7- Di met hyl ai -(8-fad- 1| - 1 Yo 45 (35imd | - l- Vil - )-1, 3-di
ydro- . benas PRy SO Grersgs et a el ph e i S-inytro RHE ™) - 5
( 2- di net hyl banzoliyt4])dlazepintA-yloxyd-&efaini@d- i mi dazol - 1- yl - phenyl ) - 3- oxo- :
propi onyl am no] - bi phenyl -4-yl}-carbam c acid tert-butyl ester (Exanple 036)

by treat j b ¢ cordipg.to the r rocedure P.

bt ai ned g?%P%JF%\%ﬁE@otggﬁqé%é‘gﬁ?g?@ E/%’h(ef"é‘ﬁ?“yﬂgg?@wﬁo fip 115-140 C
(dec. I) : 55 Eidmmbbé[dfgdﬁzéﬁp-z-ﬁbmﬁt-?zﬁe s (Bbuisle22) (81 ngg, O Sxedl byt dredomeht
pyrrol-o-yl)nwakils y V) 3 mitadyi ° .

i ni dazol - 1-‘)5@8%%%%?@%%?%%% BQ’B@%%FMF (06 LA L0 eGfor bhdher vihirtpar ed
from butylamine (106 uL, 1.0 mmol) at 0 °C for further 30 min. Obtained as a yellow solid (21
{2-(2, 2-di rg;%ryl -tetrahydro-[1, 3] di oxol o[ 4, 5-c] pyrrol -5-yl)-4"-fluoro-5-
13- (3-i m dazBl’- 1-yl-phenyl) - 3-oxo- propi onyl anmi no] - bi phenyl -4-yl }-carbanic
acid tert. - butélééester (Exanpl e 037) by treatment with TFA in CH2Cl 2

accor di ng tMS{ED 496 & xImp pR¥EYdure P. Obtai ned as a yel low solid (358 ng).
15 April 2004 WO 01/29011 PCT/EPOO/ 09553 -120 Ms (El) 537 (Me); np 240 C

(dec.). 1o BExpupl 20 7- (cis-3,4-D ihydroxy-pyrrolidin-1-yl)-8- (4-

fl uoro- phen'VI')‘-'%-__( 3-imdazol -1-yl -phenyl) - 1,3-di hydro-benzo [b] [ 1, 4]
di azepi n-2-one 5 Prepared_from )

7-(2, 2- di rre%-i%rﬁ3@%!?%%%1-%-,O?EQfﬂ-shwlﬂﬂ@[w}@JcpbydnostmﬂzyEbeilmdianmd—

phenyl) - 4- 5?30 'mc}éﬁ%@tamg@yl )-1, 3-di hydro-benzo[ b] [ 1, 4] di azepi n- 2- one
(Exanpl e 9) (304 ng, '0.57 mol ) by treatnment 13% HCl (15 nL) in THE (50

m.) at 23 G for -
) repa:e& g-om [4-(3-cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-1H-

benzo[b][1,4}diazepin-7-yloxy]-acetic acid (Example 22) (44 mg, 0.1 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.



h. Obtained as a yellow solid (209 ng). M5 (1SP) 498 [(MrHys]aprimpogsd4 C. 10
Exam ] & e 51 8-(4-Fluoro-phenyl)-4-(3-imdazol -

| -yl - phenyto pfndig} hoxy- - 1, 3-di hydro- benzo [b] [ 1, 4] di az?@r&'}*@ﬁ/@@% ,
Prepared from

{4'-fluoro-5-[3-(3-imdazol -1-yl -phenyl): grgxo- propi onyl am no] - 2-

nmet hoxy- bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple 038) by
t reat ment V\I'E,khné§4_ﬁFA in CH2C12 according to the general procedure P. '
Obtained as a yellow solid (182 ng). Ms (ElI) 426 (Me); np 221 C (dec.).
Exanpl e 52 ... L.

8- (4- Fl uor ogﬂﬁ‘eﬂ's}?‘}o-‘ Bfle(‘ﬁl)T7ﬂ%§¥Wﬁ‘meﬂS%ﬁW)'413@®%@'b‘in‘é’hF‘&ﬂl)r'l1>3'

|.-yl') - 1, 3- dithydrobetp ()0, 0] didzkpil gicagepi n- 2- orie 20 Prepared from

{2-(1, 4-di oxa- 8-aza-spiro[4.5] dec-8-yl)-4"'-fluoro-5-[3-(3-imdazol -1-yl -

h ) - 3- - | ' - bi ph | -4-yl}- ' id t.-b
Pater | Deanbreast GRS pS T Lot G il i rens ) neir Br R RGl-2-
general pr 0{Iﬁdﬂdtrﬁhﬁlm@fﬁi-ﬁ@@b}@}piﬁ%ﬁdﬁf-@%b@h@ﬁ‘ﬂ-@ﬁ!}Jcﬁ'rl:faitﬁ@ adlB1ert. ¥yl SP)
9 : 20 'l e ] .
8- (4 F1'uor oESHUEFTPL QM) BRI IV ThM i ROl aceor i tp the amprpliprocediansy o

[b] 11, 4] dPaobpiikedZsalightyelldprsolid 2084mg)\\O 01/ 29011 PCT/ EPO0/ 09553 - 121
Prepared from

{4" -fluoro-5:d 3a£3: 4,7 ez 1-yLz ) ) - 3- oxo- pr opi onyl am no]j - 2-
et hyl - bi ph -ﬁ§él§ﬁﬁqk’g§i@alﬁrﬁgg%£22‘i]ét “butyl ester {Exanple 040) by
treatnent wwth TFA in CH2Cl2 according to the general procedure P.

bt ai ned asEsathplgl#t yel low Solid (216 ng). 5 M5 (El) 410 (M+); rnp 196 C.
Exanpl e 54 ‘

8- (4-Fl - j v 1yyl - -2-0x0- 2. 3-di hydros LH b
5T Sl RS M L Gy DR bereo
{4-tert. - buddwdoabbuoeit lalvit libazspint2woe 0- 5- [ 3- (351 mi dazol - | -yl - phenyl )-3- 10
0Xx0- propi onyl am no] - bi phenyl - 2-yl oxy}-acetic acid tert.-butyl ester

(Exanpl e 04p)e¥ed from {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 (Example 032)
by treatment with TFA in CH,Cl; according to the generai 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



treatment with TFA in CH2Cl12 according to the general procegug Fhosdt ai ned
as a beige solid (570 ng). M5 (ISP) 471 [(MtH)+]; np 209 C (dec.).

Exanmpl e 5%d8u 353 .

2-[ 8 (4- Fl uor oo phenyl ) - 4- ( 3- i mi dazol - 1- yl - phenyl ) - 2- oxo- 2, A U Ry ar o] H
benzo [b] [ 1,4] diazepin-7-yloxy] -N-hydiexy-acetarnide Prepared from

[ 8- (4-fluoro-phenyl)-4-(3-imdazol -1-yl - phenyl ) - 2- oxo- 2, 3-di hydro- | H
EGHZO[ b%_ [ﬁr@ﬁfﬁﬁgﬁi (rR_SH-!f'rL]Md b=5if§>'(3—@mﬁ£a_ lzgl-iﬁvx%meohg)zééaxol( pf%gl%ﬁaié%]nzml )
y reactio rity ro rnine ng .22, mmol7), :
0.22 ol ) ?tWVg?éi 5 lﬁﬁ‘#b”rl??ﬁ@’l“‘rtﬁé %&:L‘eﬁﬂ:, - @.—earhﬁwsa%@rte é?srerrée(arop
mr"]rol ) j[n DI®34) Dyardaimért WHHOIFA th @8I,Q),faefordthelto thE k@ler@prd2Qh4N Hsned as
chromat ogr a

hy .t resylting orange solid was stirred with TFA in CH2Cl2 -
accordi ng t*‘g‘%’ﬁ@%@f@igld%%&dure P. Obtained as a light yellow solid (71
ng). MS (ISP) 486 [(M+H)+]; np 147-157 C (dec.). 25 Exanple 56
7- Chl or o5 8-NI8 {El) 406 Oy ignyp 186H193°C i dazol - 1-yl - phenyl ) - 1, 3- di hydro- benzo
[b] [ 1,4]. diazepin-2-one Prepared from{2-chloro-4'-fl uoro-5-

[3-(3-imd gl - e-&z) - phenyl ) - 3-oxo- propi onyl am no] - bi phenyl -4-yl }-carbam c
acid tert.-%uF’ﬁLester (Exanmpl e 042) by 15 April 2004 WO 01/29011
PCT/ EPOQ' 09553 -122 treatnment with TFA in CH2Cl 2 according to the general

procedur e MP8-(@iladroepheayl)d-(3-hitlazoll-ylopheyl -2+ o322, rihydMS1HEl ) 430 (M) ;

209- 211 -
gP( 4- Fl uor g—%ﬁ%ﬁl}ﬁ@g‘gf%ﬁ'?ﬁ}%ﬂ&aﬁl@wmﬁhenyI ) - 7- ( 2- met hoxy- et hoxy) - 1, 3-di h

ydro- . benzo [b] [1,4) diazepin-2-one Prepared from
[ 4' - f 1 uor o Psepaged GomRekyznpmethyiy-ghBngio) 5332 cimidail - PpphenyipB-dkot 2-

met hox t J.= b pk ==yl ], - ] [of rt_ .- but este anpl e

043) bzl@t ?’gg%%gﬂ%ﬂl v%ﬁglq%ﬁ i_%'@é%?g&]acc%bé gﬁr{ﬁg”ﬁ)l etstr?'éygd‘é'ﬂ'@ﬁ%{ﬁé)%'cgg ure P.

Obt ai ned agraatmentwik THYin CEoClL dc¢@8inggd the\Brekd! prdcdufed. Obtaiped 86a idligwC.
solid (11 mg). ‘i

MS (EI) 451 (M™); 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).



Exanpl e 58 o 15 April 2004 _
8- (4- Fl uor o- phenyl ) - 7- ( 2- hydr oxy- et hoxy) - 4- ( 3-i nzi dazol - 1-yl - phenyl ) -1, 3-di
hydro- bermz@®oi/de1i 1, 4] di azepin-2-one 15 Prepared from PCT/EPO0/09553
{2-(2-terL-but oxy- et hoxy)-4' - fl uoro-5-.[3-(3-i ni dazol - | - yl Z5HERYI % oxo-
propi onyl am no] - bi phenyl -4-yl]-carbam c agjf tert.-butyl ester (Exanple
044) by treatnent with TFA in CH2Cl2 according to the general procedure P.

ot ai ned' asMs (I]-jlgby(rqrﬁ%gglotctd@gﬁ ng). Ms (ElI) 456 (M'); np 225 C. 20
Exanpl e 59

8- (4-Fl uor O¥ ghegyl ,-4-(3-i m dazol -1 -yl - phenyl ) - 7- (2- oxo- oxazol i di n-3-yl ) -1,
3-di hydr o- [1, 4] di azepi n-2-one Prepared from
[4'-fluoro-5-[3-(3-imdazol -I-yl -phenyl) - 3-o0xo- propi onyl am no] - 2- ( 2-

0x0- oxazol i TH(&is-3;4-Dik Mol ' j ards. - 18808 Ty -
(Exanpl e Oélzlfgt%g&qﬁ? t?gg?ﬁﬁ%&?oﬁ?hﬂ ilr'lg% (?ﬁﬁﬂc% 5 g?:%o(? m%ﬁlié% 1t é)%gere%%r al
procedure P. Qebenze tgﬁy’gﬁﬂéwms%mm (35 ng). M5 (El) 481 (M¥): np 230
T. 15 April 2004 WD 01/29011 PCT/EP00/ 09553 - 123 Exanple 60 _

8- (4- Fl usr cP2pardHydmIheany timeth il etrAhiRg-pl,3] didhol ORSprrdI-BHA) XY Ahors-di Nyd

ro- benzo 1 .di.,azepj n- 2- on repared_ from

{4 -fl ugro!@1‘3["%1)(%4%‘%8\9111'9]‘@'3@H91 ihydrenbsnzniblil didirzepimaiore(Egample |

met hoxy- 2' -483t(B94 w3, plse b S IN L ' o | e
046) b§ tr at&ﬁ%tn{g Fh '?’?AOI? .yg—iea(:l z Z‘g'é"gﬁg}:ﬁg r%%ﬁ{nf;re@ggesrgerfa?&%%ce SE@ P.
bt ai nod aghd t&}"gegaséd(rf ?i"f"%élzﬁ%ﬁg)-ws (El) 440 (M+): np 225 C. Exanpl e
61 10 8- (4-Fl uoro-phenyl)-7-hydroxy-4-(3-imdazol -

| -yl - pheny I MS{ISR)AMBYVa-H)beaaoidd°d. 1, 4] di azepi n-2-one Prepared from
{2-tert: butoxy-4'-fluoro-5-[3-(3-iznidazol-1-yl-phenyl)-3-oxo-

propi ony} arg abikphenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple
047) by)létr@‘}a 18 li)vx,ith TFA in CH2A z according to the general procedure P.

Obt ai ned as a yel |l ow
8-(4-Fluoro-phenyl)-4-(3-imidazol- 1-yl-phenyl)-7-methoxy- 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



15 solid (109 ng). M5 (El) 412 (M+); np 250 C. Exanple 6245 apri 2004

8- (2- Fl uor o- phenyl ) - 7- hydr oxy-4- (3-im dazol -1-yl-phenyl) -1, f di hydr o-
benzo [b] Wwd.04bodiazepi n-2-one 20 Prepared from PCT/EP00/09553 -
{2-tert.-butoxy-2' -fluoro-5-[3-(3-imidazol - 1-yl - phenyl ) - 3- oxo. °°

propi onyl am no] -bi phenyl -4-yl}-carbam c ggi.d tert.-butyl ester (Exanple
048) by treatment with TFA in CH2Cl$ according to the general procedure P.

Cot ai ned asPappusdfinn {8'dhior-632(3lidaddB 11 phef- A M-préPlodfinfio) 225

anpl e . .. .

8- (4- FI uor oTSHYABRenTY 443} -carbamic asiq test rhusyliegten (Fxappple 403y trpatmest withy| - ph
enyl) -1, 3- TFAysCbE0hnzeorlink t¢ the gthedl proRRivle2: ObRaided AY lidht 78RN soVi@ (216

01/ 29011 PCI/EP00/ 09553 - 124 Prepared from

(RS)-{4' - f1¥8f0-5-[3-(3-imi dazol - 1-yl - phenyl ) - 3- oxo- pr opi onyl ani no] - 2-

[ (R -3-(tetrahydro-pyran-2-yloxy)-pyrrolidin-1-yl]-biphenyl-4-yl}-carbamc
acid ters. -MSUEY) 410MET); fufpiggtt.e 049) by treatment with TPA in CH2A 2
according to the general procedure P. Cbtained as a yellow solid (74 ng).

5 M5 (El) @%A'YE%; np 155-158 C. Exanple 64

8- (2- Fl uor o= -4-(3-imdazol -1-yl - phenyl ) - 7- net hoxy- 1, 3- di hydr o-
benzo[b] [ 1,4] diazepin-2-one Prepared from{2'-fluoro-5- [3-(3-im dazol -
| - yld- phenyl B&-@erno:qapbpi}d))H%LKbhhfda}ol-Bgﬂﬁhé@l)hmxolﬁ,sllaﬁmﬂkoéfyI }- caE:1 bami ¢
acid tert. - : 050 treatment wit TFA in CH2Q 2
accordi ng t%%ﬁ@@éﬁgéaazﬁﬁ%%%é’gﬂfée .ac)t{%t ained as a yellow solid (68 ng).
M5 (EI') 426 (M+); np 216 C:(dec.). Exanple 65 3-
[1 7;1]( g_— FI uorirepired from @-tﬁ}mbgm#{bmlﬂnﬁwdﬂﬂmbrf o-S%[-&-ba}lidﬁﬂ:[abc}g- I-yl-phenyl)-3-

, | a3Z8PI HNrlr = 14 14 Ie . Lromy 2-fert . .-but gxy- o
[ 3-(3- C)Z/l gno%@hg%dﬁ 311% o%%g’g%’}"’g njy?lg%}n%ﬁ%ﬁgggfl It?f&r%gmt ester (Example 254?) by
bi phenyl - 4-y¢3tment WihilEAde CiChraccordingyto theganerd! Eravediiee P tailnyd 29 £béigent
W th TFA i Nolid (570 mg).

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



CH2A 2 according to the general procedure P. Obtained as aqgeldrippospol id (66
ng). MS (El) 371 (M+); np >250 C. 20 Exanple 66

3-[7- (2- Fmmoo2gpheny| ) - 8- hydr oxy- 4- oxo- 4, 5- di hydr o- 3H benzg %Q]EP[,M;%&]

di azepin-2-yl]- benzonitrile Prepared from{2-tert.-butoxy

[ 3- (3- cyano- phenyl ) - 3- oxo- pr opi onyl ami nol 12 - f | uor o-

bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple 052) by treatnent
Wi th TFA i ntre8rese ¢ith B4 oy GHed, barotding g fiergherl C@%@shﬁr@PPOmeea'a@ V\%gﬁ? a
yel | ow sol 'c%“&%pf?% g%)( El) 371 (I\/Hr) mp >250 15 April

01/ 29011 P égg 125 Exanpl e 67

3-[7-(2-Fl uoro- henyl) 8- net hoxy- 4- oxo- 4, 5-di hydr o- 3H benzo[ b] |

1, 4] di azepi MSAE}} 430 @41z opi 2091214 °Br epared from

{5-]3-(3-cyano- phenyl ) - 3- oxo- pr opi onyl am no] - 2' - f| uor o- 2- net hoxy- 5

bi phenyl -4-Eia},ﬁ%grslgam c acid tert.-butyl ester (Exanple 053) by treatnent
with TFA in according to the general procedure P. Obtained as a

| i ght yeIIowsolld(Slr % M5 (EI) 385 (M+); np 245-247 C. Exanple 68
8- (2- Fi udr ot hr&iiarp-phemst) Ho(3rintidazol- 1-yl-phenyl)- -7-(2-methoxy-ethoxy)-1,3-dihydro-
[ 3-(2- et hyggnlzmg:jggg) di%.L% anyl ]-1,3-di hydro- lo

benzo[ b] [ 1, 4] di aZzepi n- repar ed from
(2 -quoro;ﬁ;-met oxy-5-{3- [3 (2- met hyl -i mi dazol - 1-yl ) - phenyl ] - 3- oxo-
pr opi onyl ani’iB3® ﬁsm rB?rﬂlmr915)'[3c(§rlmadtmlde}’lebheaylt) :3-bd-propshydimincx 2

054) by tr@@@h th¥dAb [ _ ¥4 ? ener.a cedure P.
bt ai ned as a ow@oﬁiﬁnl ?t% ggj%gq r&%u@fﬁ K%am bégi) »22 C
Exanpl e 69 58 acc mgﬂmahygmem&@rdceaueh PyQbwinddabeparib] |
1,4] di Wemoﬁd@ﬂh]) t hi ophene 2-carbonitrile Prepared from

{5 [ 3- (5-cyano-thi ophen 2-yl)-3-o0xo0-propionylam no] -2'-fluoro-2 20

nmet hoxy- bi carbam c acid tert.-butyl ester (Exanple 055) by
t r eat nent \%EE% }ﬁzﬂd\%)@?épé‘l%dérdl ng to the, general procedure P.

bt ai ned as a yellow solid (103 np).
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,



M5 (El') 391 (M¥); np >250 C.  Exa 8-(2-Fluoro-phenyl)-7- metisgps dodd3- [
1,2,4] triazol-4-yl-phenyl)-1, 3-di hydro- 25 benzo[Db][ 1, 4] di azepi n-2-one
Prepared fworni/29011 ss3 .

{2' -fluoro-2-nmethoxy-5-[3-0x0-3-(3-[1,2,4]triazol -4-yl - phenlg/(f'Sﬂfpoomg“":J3

propi onyl am no] - bi phenyl -4-yl }-carbam c agiad tert.-butyl ester (Exanple
056) by 15 April 2004 WO 01/29011 PCTI EPOO/ 09553 -126 treatnent with TFA
in CH2Cl 2 aExamnplesg to the general procedure P. Obtained as a yellow solid
(22 ng). Ms (EI) 427 (M; np 188 C (dec.). Exanple 71 5

4-[7-(2-Fl ugro-gahenyl ) - 8- wet hoxy- 4- axo; 4, 5-di hydr - 3H benzo[ b]

[1, 4] di azep?ﬁ-gﬁ‘i?rfii'év%?%?ﬁ? Gg%éiPﬁm&ﬁzP’?th"P%F@g&?eraﬂﬁwm lj-dlhydro-
{5- [ 3- ( 2- cybenzpit]i Hit jJdizkeyin) 2-3noX0- pr opi onyl ar ni no] - 2' - f | uor o- 2-

met hoxy- bi phenyl -4-yl}-carbamc acid tert.-butyl ester (Exanple 057) by

ot ai ned ask P S4BT E A b g v ier R Iewad 22 C
Exanpl e Fﬁ &ewz}fnﬂhﬁftépbldn)/}-@lyl}ymeécid tert.-butyl ester (Example 046) by

% i 21]2 dirr?z e)éllf%%téggﬁ‘gnt&#gyé\aﬁ1é§9ﬁf%#or]ﬂm% tgltﬂg ggnoeralgﬁgcze(&gxge] P. Obtained as a beige
(2-tert - butadidy(1@ efgd.uor o- 5- 13- [ 3- (2- et hyl -i mi dazol - 1-yl ) - phenyl ] - 3-oxo-
15 propi onyl am no} - bi phenyl -4-yl)-carbam c acid tert.-butyl ester (Exanple

058) by tr {4 A TEA LR Clz according to the general procedure P.
Obt ai ned a?afgr@plﬁ4\glvgmgblﬁ§&b?4 nmg). M5 (ISP) 427 [(MrH) *]; np 260 C

Exanple 73 20 4
4- Fl uor o- 3-Exanaple 61 uor o- phenyl ) - 8- net hoxy- 4- oxo- 4, 5- di hydro-3H benzo [b] |
1,41 di azepin-2-yl] -benzonitrile Prepared from

{5-[ 3- ( 90 cYSLRFRifrb R 1RPE ~32.9%0=- 0 opi pylam nol 5 2..-f 1 uoro- 2-

net hoxy- bi phgﬁyl i e?%]g_r bgm%xyg%?%ﬂ?@ra?&-ggygﬁmé’@t i??’d(‘ ol e 059) by
t r eat ment virergo b B idinzepip@-oneaccor di ng to the.general procedure P.
bt ai ned as a yellow solid (52 ng).

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



25 M5 (I1SP) 404 [(MtH)t]; nmp >250 C. 15 April 2004 WO 01/ a%delpﬂpi] 2004
PCT/ EPOO/ 09553 -127 Exanple 74

4-[ 7- (4- Fl wey @a7Rbany! ) - 8- hydr oxy- 4- oxo- 4, 5- di hydr o- 3H benzop{-Phplosesss

1, 4] di azepin-2-yl] - pyridine-2-carbonitrile Prepared from
{2-tert.-butoxy-5- [3-(2-cyano-pyridin- 4-_y£2) 3-o0xo-propionylam no] -4'- 5
fl uoro- bi phenyl -4-yl}-carbam c acid tert. - u{yl ester (Exanple 060) by

LS5 o € o108 ko ol gy i
8- (2- Fl uor o- —,ﬁ’fyﬁtﬁtraﬁlﬂqu@-,pwz-y§m fpyrroli 'n—l-’yl]-biphenyl—4-};1}-carbamic acid tert.-
1,2, 3] tri azObucjteter RERIMMPIE OoF b§ ¥ dh i with BENZOCHOE), bl d 829014512 One

Prepared from .
{2-tert. - butpegedure P} Obtainsl 4s3-ysllowsokd(Hme). 33t ri azol - 1- yl - phenyl ) -
propi onyl am . no] - bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple

061) by gremtgr(gnt4g\ﬂ(m);‘rﬁ@1i5§‘1§@2@_12 according to the general procedure P.
btained as a light yellowsolid (61 nmg). 15 M5 (ISP) 414 [(MtH)}]; np >250

C. Exanmple 7 3-1 -(1, 4-Di oxa-8-aza-spiro [4.5]
dec-8-yl) - 7-%@—‘3&%& 0- phenyl ) - 4- oxo- 4, 5-di hydro-3H benzo[b] [ 1, 4]
di azepi n-2-yl] -benzonitrile Prepared from

[5-[3-(3- cy881()Z—Fhmy-lp)heﬁylmo(-spinfﬁﬂb.ﬁ]é’l'—ﬂ?h@ﬁ}rl‘)27“-5113%_‘):91 OXgityagza 20
spiro[ 4. 5] delrc- 6%’;&14% - fl uoro-bi phenyl-4-yl]-carbam ¢ acid’tert.-butyl
"ester (Exanpl&? AINpZERIBZA-ABAt with TFA in CH2CL2 according to the
general procedure P. Obtained as a yellow solid (132 ng). MS (ISP) 497

7 (1, 4Dl b By p ol § o) da By (P e oo propiomylamingl 2. o) -1
-(1, 4-Dipxa- 8y azai spi : - 8- - 8- (2-f] uor q- -4-(3-1 zol - 1-
yl - phenyll§)- peogy -Rifﬁ'rea?‘a‘éﬁ 6‘fa§lj’alfuc))4ffiii]te@|‘§‘i‘é’l)?5ﬁ@iE%HEP%ng%bEge#ﬂ’f@m with
{2- (1, 4- di OXERBiraCH,Gh iat@_[:din%]td elie Fenr) pRcedihd @, ObBihai 557%3&111)9@@[{8 (68 gy
phenyl ) - 3- oxo- pr opi onyl am no] - bi phenyl -4-yl}-carbamc acid tert.-butyl

ester (Exam® #f ARTM290%16C (dec.).
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-y1)-
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.



WO 01/ 29011 PCT/ EPOO/ 09553 -128 063) by treatnment with TFAS Q. rFBEd 2
according to the general procedure P. Obtained as a yellow solid (133 ny).

M5 (1 SP) {]1; nmp 225 C. Exanple 78 5

8- (2- Fl uo?‘ggﬁ%%ﬁ )-4-(3~i mi dazol - | -yl - phenyl ) - 7- ( 4- oxo- pi Ber A AT>51) - 1, 3
-di hydro- benzo[b] [1,4]diazepirz-2-one Pjgpared from

7- (1, 4-di oxa-8-aza-spiro [4.5]

dec-8-yl) - 8Efx8m l o- phenyl ) - 4-(3-i ani dazol - ‘

1- yI phenyl) - ydro- benzo[b][l 4]di azepi n-2-one (Exanple 77) (54 ny,
0.1 nrnol) %@t ing,in,1N Hq% acetone (1 m_i at. 23 Cfor 44
h. Obtai ned3s i}lé‘PF‘bR/hi‘B’Ds%‘lﬂP (2l %@45 ydra-$Habenzp Nalj 1.4)dipzomp-22y1]-
Exanpl e 79 &eﬁforﬁirg@ro phenyl) -7-hydroxy-4- [ 3-

(2-met hyl -i m dazol - yI) phenyl] -1, 3-di hydro- benzo[b] [

1,4]d d f
(2T or i - bUBASEAPSS P G- B pang FHEDL g PO e ) 7o pEhp 9 oxo-

propl ony | anibiysHenpi-pEnsdrbamit b} idGadt DB Ces@e (Exdngle OB3h ¥ tx%ﬁﬂn?er t@%mﬁ 064)
treatrrebm-} ?hm'?"g |ntgl—<2c§12 ac%?dlsri’g(toéﬁ e?leral é:glieﬁd

Cbt ai ned as 160rdingio the ganeral pggcedins B Qdnging Bsf shtpelow s

Exanpl e 80 4-[7-(2-Fl uoro-phenyl) - 8- hydroxy 4- 0x0- 4, 5- di hydr o- 3H benzo[b]
[1, 4] - di azepH{ED) B85 (MDY mhsi4te2£+arb onitrile Prepared from
]2-tert.-butoxy-5- [3-(2-cyano-pyridin-4-yl)-3-o0xo0-propionylam no]-2'-

f I uor o- bi ph | -4-yl}-carbamc acid tert.-butyl ester (Exanple 065) by
treatnment w A in CH2Cl12 according to the general procedure P.
obtai ned as a yellow solid (47 ng). M5 (ISN) 372 [(MH) ]; nmp >250 C. 15

April 2004 8Y@-BibReohdnybDciniRuny0o)582- meti2f-imidarpl-2-18)LpRenyl]-1,3-dihydro-

(2hFI uorq0 pl%gﬂyd[%}ﬁ;ﬁ&%é%ﬂ-z%ne[ 3- (2 -methyl sul fanyl -1 m dazol - 1-yl)
- p , -

Prepared from (2'-ﬂuoro-2—methoxy—5-{3-[3-(2-méﬁ1y1—imidazol-1-y1)-pheny1]-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).

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



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- 3ywaxer®oePi onyl am no} - bi phenyl - 4-yl ) -carbam c aci d p-gfpog/fydty !
ester (Exanple 066) by treatment with TFA in CH2C12 accorgi ng to the
general procedure P. (btained as a lightyellow solid (148 nmgy). M5 (I SN)
457 [(MH)']; np >250 C. Exanple 82 10

3-[7- (2, 5- DirbdtuenowitheTHA i GHIEL Aoy dihy ) thebeRerd] PavdEdr3 i, DERAdRkE yéllow

4] di azepi n- 2-. -benzonitrile Prepared from

{5-]3-(3- cy%ﬂll’éye&hé‘?ﬁjr ) - 3- oxo0- pr opi onyl ami no] - 2', 5' - di f | uor o- 2- net hoxy-

bi phenyl -4-yl }-carbam c acid tert.-butyl ester (Exanple 067) by treatnent
wi th TFA i nMSQIE2CLY @dtontp 183 200 dely. general procedure P. Cbtained as a
yellow solid (49 ng). 15 M5 (El) 403 (M); mp 251 C. Exanple 83 8-(2,

5-Di f | uor o-phenyl )] 7-met hoxy-4-(3- [1,2,3 ]

triazol - 1- y¥% )-1,3-di hydro- berizo [b] [ 1,4] diazepin-2-one Prepared
from{2',5 -difluoro-2-nethoxy-5-[3-o0x0-3-(3-[ |,2,3]triazol-1-yl-phenyl)-
20 pr opi eny4-47(2dfluetorplayi)8-feethdxyctioRont 5 dirgdd- S Erienz ] J1, 4] ekt esin CEBIRND! €
068) by trea)%in nt W tQ TF‘!fj in CH2CI 2 according to the general procedure P.
bt ai ned asP n@‘&f’?oﬁﬁr W8 (78 nmg). MBS (Ei) 445 (W; np 241 C.  Exam |l ke
84 25

2-[ 7|— ]( 2- Flhuhrepamkiefrq;h){5&3#{9€hym¢p4ridm44r})53—did}pdds;ﬁoﬁy;lh:hﬁm]cji'-tﬂhbﬂo-z-] di azepin
-2-yl]- thi ene~3-carbonikirile 15 il .2004 01/ 290171, .~ 130 .
PCT/ EP00/ 09554 :é’?)%l?een&?%”%#h "5?%%‘:% %&%‘8}%8’?3“‘}-‘/;(?3"“!’% 037 by treatment with
5- [ 3- ( 3- r ydhbA i ChhibracRerying t8-thx gerral pirocediiger B. @Htaided as a yellow solid (68 mg).
fl uoro-bi phenyl -4-yl {-carbamc acid tert.-butyl ester (Exanple 069) by
treatme Ay w4 AN+ ] ding to the general procedure P.
bt ai negba%ﬁ%)rigr%gcé‘@%%%ﬁﬁ%. VB (1SN) 376 [(MH)-]: np 242 C. 5
Exanpl e 85

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.



5-[7-(2- Fl uor o- phenyl ) - 8- hydr oxy- 4- oxo- 4, 5- di hydr o- 3H benzasddril 2d34i azepi n
-2-yl]- . thiophene-2-carbonitrile Prepared from

{2-tert. - bwomtgsdii[ 3- (5-ryano-thi ophen-2-yl)-3-oxo-prop i oy frﬁgoﬁwﬂaa;

fl uoro- bi phenyl -4-yl}-carbarnic acid tert.-butyl ester (Exanple 070) by
treatment with 10 TFA.in CH2Cl12 accordi ngi#;Q the general procedure P.
btained as a yellow solid (126 ng). M5 (ElI) 377 (M+); np. Exanple 86

8- (4- Fl uor oExdmapl¢ 7% - 7- hydroxy-4-(3- [ 1,2, 3]

triazol -1-yl-phenyl)-1,3-di hydro- benzo [b] [ 1,4] diazepin-2-one 15
Preparedfr‘?_gy._é_ luoro-phenvi)- . . .
{2-tert.-bu x;’- A1ugrorphegy %-Br?-dé%?é:"(x@:ﬁ' diydrq-PHabenzo bl 1.4 )dirzapiny2-yll-
propi onyl anpyridinbi2phaeoditride yl } - carbanic acid tert.-butyl ester (Exanple
071) by treatnent with TFA in CH2Cl 2 according to the general procedure P.

SX);;' lned asgf’eggx%dlfpo% ?Qltérg gu%oxyny)ﬁ (E/chéxlo%a 'dl}.f;Lf}i-;15-%&;}:&01:?&}'11211?1910 -4'- 20

[7-(2-F ﬁorﬂucpju@yh@nﬂ()ﬂ}-mbarhwrcbﬂehoby? étrX BxdnPle 40y by ereatthedtorap b] |

1, 4] di azepi ni;trile Pre

[5-3-(3- ry"gn‘g‘ﬁ/p )- i t%ﬁbpﬁEB BﬁﬂCFF[ﬂf ¢B. Optaingdgss: YeBoweelithidh mg).

et hoxy) - bi phen I-4 yI -carbam c aci d tert.-butyl ester (Exanple 072) by
treat ment WYISHEDS372EM nm@eHBEIQ according to the general procedure P.

Obt ai ned as alight yellowsolid (141 ng). M5 (El') 429 (Mt); np 211-213 C.

15 April 64/ 29011 PCT/ EPOO/ 09553 -131 Exanple 88
3-[7-(2- FI uoro enyl) 8- hydr oxynet hyl - 4- oxo- 4, 5- di hydr o- 3H- benzo[ b]
[1, 4]d|azep|n- - -benzonitrile Prepared from

(RS)-[5-[3-%3% @w@-p&q@ﬂ%@h}@r@wﬁ @dbﬁ@ﬂmamhhﬂ}plﬂénﬁ)mmdnhyﬂrdi

(tetrahxdr%maﬁ%g?qm&é%ﬁ?}.m) bi phenyl -4-y1] -carbamc acid tert.-butyl
ester (Exarrp e reatment with TFA in CH2Cl 2 according to the

ener al tained as a light yellow solid (69 M5 (El) 385
(ng) 019 arggfrom -tert.—butoxy-2'-ﬂuoro% 3- gxo 3-(3-[1,2 3]tnagol l-gEI)ahenyl)-( )

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



Exanpl e 89 10 _ ~ 15 April 2004 _
8- (2- Fl uor o- phenyl ) - 7- hydr oxy- 4-[ 3- (3- net hyl -i soxazol -5-yi)-phenyl]-1,3-dih
ydro- benz dlﬂi%ljl’ 4] di azepi n-2-one Prepared from .

(2' -fl uoro-2- (4~ net hoxy- benzyl oxy) - 5- { 3- [ 3- ( 3- met hyl - i soxazBFTEFYyP3ss
phenyl ] - 3- oxo- pr opi onyl am no} - bi phenyl - 4- Izb-‘car bam c acid tert.-butyl

ester (Exanple 074) by treatnent wwth TFA™Tn CH2Cl12 according to the

?K:/Ir: El—'\i; ?I Pr{) 0(2136713)%% ﬂ%gt)zfégﬂtavnj{)ig}gﬁg)g% CLRCH X&IRY BhL ghtaf %rgghhre%dgtasu? d2e8

3-[ 7- ( 2, 5- Di¥Yelloy solshE32Ime)s- hydr oxy- 4- oxo- 4, 5- di hydr o- 3Hbenzo [b] [ 1,4]
di azepi n-2- yl]-benzonitrile 20 Prepared from

{2-tert. - butigyish) b3 (R1-LHPFNOmPhREEYE) - 3- 0xo- propi onyl am no] - 2", 5' -
di f | uor o- bi phenyl - 4- yﬁ} ca?’ganpc acdlz'd tert.-butyl ester (Exanple 075) by

treatnment wigth F_ﬁ in CH2Cl 2 according to the general procedure P.
bt ai ned as%—‘}@g—&va solid (56 ng). M5 (1SP) 390 (MtH)+; np >250 C.
Exanpl e- 91 25

8- (4- Pl uar o SptmFubal pveyt). 4 (3 itetaar- b Redyl- 904 o il REnYh i staty dlchy o ©

- benzo[b] [1,4 I pi N5 2-one Prepare
{5-tert.- buB’S&?/l[hﬂh’%‘f‘P%Fﬂ%grﬂ%nyl et hynyl ) - 2-[ 3- (3-i ni dazol - | - yI - phenyl ) -
3- oxo0- propi onyl am no] - phenyl }-carbam c acid tent.-butyl ester (Exanple 076)

by 15 Apri| PRéded Mﬁn@l(@QﬂokaMa%ﬂg{QQﬁ@-8&;!?—%}(2%@&10%@%%@-%#03—

(55 ) - 8 Ry o Pengblidl el czapine opetbiample 77) (5 mg, 0.1 manch

8- (4- FI uor obplstnidgdh NYTHIC) ¢miy sidxetdhre((3-mi) 4t 2, ;

triazol-1-yl 'E’@@ﬁ 'é{l’ 3- di ‘hyd?o- benzo[(b] [ 1), 4]%i°gjzf85ﬁ?'2918tr?‘e“e PLAXENOY £ 1 om
{5-tert.- uts%lx x )63 2fl uoro-phenyl et hynyl)-2-[3-0x0-3-(3-[1,2,3]triazol -1-
yl - phenyl ) - propi onyl am nol - phenyl }-carbarnic acid tert.-butyl ester

(Exanpl e 07MS (BI) 423 @4t)yenpt236i°Ch TFA in CHzCl Z.according to the general
procedure P. Cbtained as a yellow 10 solid (56 np).

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-(Z-Huoro-phenyl)-8-hydroxy-4-oxo-4,5-d.ihydro-3H~benzo[b] [1,4]diazepin-2-yl]-
pyridine-2-carbonitrile ' '

Prepared from {2-tert.-butoxy-5- [3-(2-cyano-pyridin-4-yl)-3-oxo-propionylamino]-2'-
fluoro-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O65) by treatment with
25 TFA in CH,Cl; according to the general procedure P. Obtained as a yellow solid (47 mg).

MS (ISN) 371 [(M-H)'}; mp >250 °C.



M5 (El) 437 (W; np 243 T. The follow ng exanpl es exenplifyis Afabophe
4-aryl- 8-iodo- 1,3 -dihydro benzo [b] [ 1,41 diazepin-2-ones could also

serve as skaldi2pgmaterial for the Sonogashira- coupling a ed in
synthetic scheme G 15 Exanple 93 PrARiGhdR

3- (4- Oxo- 7- phenyl et hynyl - 8-t hi onor phol i nz 4,1 - 4, 5-di hydr o- 34 benzo[ b] [1, 4]
di azepi n- 2-yl)-benzonitrile Prepared from

3-(7-i odo- 4-Bxatmple $i onor phol i n-4-yl -4, 5-di hydro-3H benzo[b] [ 1,4]

di azepin-2-yl)-benzonitrile (Exanple 1) (437 rug, 0.895 nmol) and 20

Cot a ned as a2 EPF BLOIPLT EHd oy (et pioo tekdepo - iy oS
(dec.). B wiihydeodentd5)[1d]diazepin-2-one _

[ 4- Ox0-8-(1- oxo t hi onor pholin-4-yl)-7- phenyl et hynyl -4, 5-di hydro-3H 25

b b 1 in.2-yl]l-b t t

ST PRt bR Bt 0o vt

[1, 4] di ampmheﬂrli/43>o%epﬁrbpmn§’rahhﬁog?ﬁwg‘dﬂ Y- karb2ihid £ tePr. 3G e l%sxaﬂl le

Davis 15 Apr, 4 \WO 09553 _- 133 reagent
0. 432 mmol ) dé@%&% (‘H“%‘ 52“ 'a‘cca{ IQQt%hﬁaﬁnqralwroqﬂdelrp dabir@tnedwas

filtered of &lighdydletsweld {{48mpCM Cbtained as a light yellow solid (16 ng).
MS (ISP) 479 [(MrH)+] and 501 [(M+Na)+]; np >250 C (dec.).

Pal | adi um c | atio Qf t he
4-(3- |odoph§%§k %‘@%ﬁi@% VRPRTE076: di hydro- 5 benzo[b] [ 1.4 ] di azepin-2
-one in the presence of secondary am nes leads directly to the

correspondi B¥ample¥s as shown in synthetic schene |. Exanple 95
3-[ 8- (2- Met hoxy- et hoxy) - 4- oxo- 7- phényl et hynyl - 4, 5-di hydr o- 3H benzo[ b]

4 (3§ o ph i Dl SRS Re L SPRSL LE Mhes ot bopagltl lfepin 2

benzo[ b] [1Y4 | e@?alzléqﬂﬁn 2-one (Exanmple 25) (268 ng, 0.5 nmol) and
hexanet hyl di si |l azane (0.52 inL, 2.5 nmol) according to the general

procedure Qpr&hatai A& {95{343%%&&iﬁhéﬁ&)‘-ﬂo&&-%?opig}?}lanﬁno] -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') 453 (Me); np 227-230 C (dec.). 15 Exanple | Tabl et &y bbsa
follow ng conposition are produced in a conventional manner: m/Tablet e

Active i ngve@diesi100 20Powdered. | actose95 Wiite corn star %@?EPO 10955
Pol yvi nyl pyrrol i done8 Na car boxynet hyl starchl10 Magnesi um st At a2 D5 Tabl et
wei ght 250 Exanple 11 Tablets of the followong conposition are produced in a
conventional manner. 15 April 2004 WO 01/29011 PCT/ EPOQO 09553 -134

my/ Tabl et Reapered fromd 2dtrerhutenp 5- Peldeigmact thiophén eyl L8bxoWHobRn§RiMn§ -2 ch
64 5 Pol yvi : lglana a rboxyrnet hyl st arc Q . Magnesi um |
stearate 4 ﬂl’%%)ﬂl?%%lb %ﬂi’g%{ﬁ }élé%bégﬁlﬂpﬁq%%r{)l[mf@ eg’b 38'55566?}1@"36?%“611
conposi t i onTEfén pHoblheeeprding/toabe géreral peddedere M@iadined bs BoraGky sl (sb REs).
l.actose 60 Mcrocrystalline cellulose 34 15 Talc 5

MS (ISN) 376 [(M-H)'}; mp 242 °C.

5 Example 85

5-[7—(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo [b][1,4]diazepin-2-yl]- .
thiophene-2-carbonitrile '

Prepared from {2-tert.—butoxy-5-[3‘(5-cyano—thiophen~2-yl)—3-oxo-propionylamino]-2'-
fluoro-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O70) by treatment with
10 TFA in CH,Cl; according to the general procedure P. Obtained as a yellow solid (126 mg).

MS (EI) 377 (M"); mp.
Example 86

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.



Magnesi um stearate | Capsule fill weight 150 The active i ngr&dient4 havi ng
a suitable particle size, the crystalline |actose and the 20

m crocr ystwid éonel | ul ose are honogeneously m xed with on dIfbss;Si eved
and thereafter talc and magnesium stearate are adm xed. The frnal mxture
Is filled into hard gel ati ne capsul es of -ggitable size. 15 April 2004 WO
01/ 29011 PCT/EPOQ/ 09553 -135- Clains 1. Conpounds of general formula I 5
wherein X i@’ﬁé\‘l@l&ﬁﬁ e bond or an ethynediyl group, wherein, In case Xis a
single bond, R is halogen or phenyl which is optionally substituted with

hal ogen, | oy @LEWbro-BALAT)-4 |14l Qwe L.K , | 0- r. al koxy,
or cyano:; 1\8ql n@c as er_%(.B;ﬁsIQ%)né gyﬁ{%‘gﬁé W é 84 p%’s'@Y%X'B%ﬁﬁﬂzf)hg\sf?%l”?'
substi t ut ed2vﬁll-hemwg%, | ower al kyl, hal o-1ower al kyl, |ower cycloal kyl,
| ower al koxy or hal o-1 ower al kox} R2 is hal ogen; hydroxy; |ower alkyl;

| ower hal o- gkdaskad SME(R QX Va._ i t . dr gxyet Vo | oper
al koxy- (et hﬁxé%é. c{ﬁn = 1S?J (ggZ??(s Icg%(I\/ngr Bg%ln{}@x%xﬁ%? ﬁﬁ%“’%ﬁéﬁ&?@%‘ 045
mor phol i Re- LCE}P?Y TRIRYFeR BHdesymetiyl)-bipheop of-yi] wmbaptiohdia ertl-bityl edted (Example
di oxot hi ono - 818314 S+ = i di J-yla 4-al koxy-pj peLidine-1-yl;
& hydroxy oy B P 1o B e ey Pl 2
al ky! - pi per a¥ehierdloyisolid §6%mgycar bonyl ; 2-di al kyl ani no- et hyl sul f anyl - ;
N, N-bis I ower allrylamno | ower al kyl; carbanoyl nethyl; alkyl sul fonyl;
| ower al koxmmi)m (—N.{D)gvg{p @)-&ydc. al kyl car boxy- 1 ower 20 al kyl ;
car boxy-| ower al kyl; al koxycarbonyl net hyl sul fanyl; carboxynet hyl sul fanyl ;
1,4- di oxa- §- azg- I ro[ 4. 5} dec-8-yl; carboxy-Iower al koxy, cyano-| ower
al kyl; 2, 3-1 y- | ower al koxy, carbanoyl methox}; 2-oxo- [ 1, 3]
- di oxoi an-4-yl -1 ower al koxy; (2-hydroxy- |ower alkyl)-Ilower alkyl am no;
hydr oxyaar béfesHludrevstiens!) k0 kydroRy-4=[@L 4 1y Q5105 -1.3-di .
1, 3]di oxol pl4 @:ﬁ& E?%rng}).- SR % om[gr@?%kikg’%"r&ggm| Phepyll; 13 dhydro
3R- hydr oxy 8 b A45PI-3oRe 3 4- di hydr oxy- pyrrolidin-1-yl;
2- oxo- oxazol i di n-3-yl; |ower alkyl-

Prepared from (2'-ﬂuoro-2~(4-methoxy—benzyloxy)-s-{3-[3-(3-methy1—isoxazol-5—yl)-

phenyl]-3-oxo-propionylamino}-biphenyl-4-yl)-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



car banoyl net hox} , or am nocarbamoyl -1 ower al koxy; 15 Apri 152004 203
01/ 29011 PCT/ EPO0O/ 09553 - 136 R3 is a 5 or 6 nenbered aryl or heteroaryl

whi ch arepgiph/@aai | y substituted by hal ogen; cyano; nit ro;P%ﬁ&;oggxdroxy;

car boxy; norpholine-4-carbonyl; carbanmoyl; thiocarbanoyl;
N- hydr oxycar banmoyl ; trinmethylsilyl-ethynyizz.or |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 ban#gatmgnt with 3iF ip§iH Ahedckyrdingrstthé gérrealpoasture P. DBMETedak s WeBGINO,
acyl am no, JIBA955 roxy, |lower al koxy, |ower alkylthio, or carboxy which
is opti onaITy esteriffied or amdated; or an optionally substituted
five-nenbered aronmati c heterocycle, which may be optionally substituted by
am no, | oweMSAERVA3EHMIO; mp@¢T %G no, oxo, hydroxy, |ower al koxy, |ower 1o

al kyl thi o, or carboxy which is optionally esterified or am dated, or |ower

al kyl whi chgjashpi@pii onal ly substituted by hal ogen, am no, |ower al kyl am no,
acyl am no, ﬁy(':lrzoxy, | oner al koxy, |ower alkylthio, acyloxy, |ower

al kenoyl . I ower al kyl sul finyl, |ower alkylsulfonyl, cycloaikylsulfinyl,
cycl oal kyl s¥it4-Bhipro-Dhgayleskyayhi-frdiydedxyese(d- 125 tricaclbbyy phbiyd 1 sdihgdion onal | y

esterified Kgnz@ggqgggf]ggﬁlgiglge‘gmal kenyl , oxo, cyano, carbanoyl oxy, sulfanoyl
15 which is optional’ly substituted by |ower alkyl, or amdino which is

optionally I§ubst' ute by lower alkyl, -C(NRR )=NR' (where R, WVand R" are
hydr ogen or< FRAIES TRPKiA-Sernhytaxtie-t4- Bherorphaaytethymyl ly2-48 aept 24361, 28 Hirfab 6ln] -
salts. 2. ,yl 88 ' =T | | S phenyl

substi t ut eJ i@%wng?gg?)si%?gﬁb h%g_%%?% %%\%%?qumwa?ﬁskééwﬁm%%ws
opt i onal | y E@Haertwith dFHyn (Haeh asededingito tite gemetah pranetiienB OlitaRe@at 4 yelkak y| ;
1,2, 4-t nbazelid{56 k). soxazol yl which is optionally substituted by iower

al kyl . 3. Conpounds according to claim2, being

3-(8-Chl orqg-,4-0x0-7- nyl et hynyl - 4, 5- di hydr o- 3Hbenzo [b] [1, 4]

di azepi n- 2%9%%63%){@&&%??@ G5

3-[8-(4- Met hyl - pi perazi n-1-yl) - 4- oxo- 7- phenyl et hynyl - 4, 5- di hydr o- 3H-
benzo[ b] [ ThelfollaziepieRamply drehPiiEe Bids Hid Laryl-8-iodo-1,3-dihydro-
3-(8-Chlor q,, 4- %ﬁ 7-81hen | - 4, g@d%g(ﬂ 0- 3I—|-mt-)yenzla[ 8] ’f 1, jd(ﬂ}azepi n-2-yl)-
benzoni tr [o§P20B]1.4]diazepin-2-0nes co s serve as starting material for the Sonogashira-

[ 4- ( 3- Cyanaopplirpyds)ill@steneal i spitbetd Rhémog, - 2, 3- di hydro- | H- benzo[ b]
[ 1, 4] di azepin-- :

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-Ox0-8-(1-oxo-thiomorpholin-4-y1) -7-phenylethynyl-4,5-dihydro-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-



30 7-ylsulfanyl]-acetic acid nmethyl ester; 2- [4-(3-Cyano- p]lzr,e,a(pfh)gg& 0XO0-
8- phenyl et hynyl - 2, 3-di hydro-1 H benzo[b] [ 1,4] diazepin-7-yl] -acetam de;
3- (8- Met hom&,mg? phenyl et hynyl - 4, 5- di hydr o- 3H-benzo[ b] [ .
1, 4] di azepin-2-yl )- benzonitrile: 15 April 2004 WO 01/ 29011" B £SO 09553
- 137 3-(8-Cyanonet hyl - 4- oxo- 7- phenyl et hy18a - 4, 5- di hydr o- 3H benzo [ b]
[1, 4] di azepi n- 2- ylz benzonitrile;

4- ( 3-1 odo- pheagane (¥ E(mgmmwcélmmw&mmmymt 23 °8-foi hydFteeprodineo

b 1,4
Aot i o e G A0S “’%‘ b PREM-Qptaiedss héhtaﬁ%%w%%%wsh 3- di hydr
0- benzo [b] 1 4] d| aze -one; [RS]-3- [4-0xo-8-(2-0x0- [ 3]

di oxol an- 4- a7 1 OMFB n]y#l@tﬂf@;lr[W+N35 Jolirtpyel256-°C3Hed)). enzo [b] [1, 4]

di azepi n-2-yl ] -b enzonitrile;

Eegg E g?y g‘itﬁ}]\lllgldgiznéfftﬂﬁ_ chza%oﬂﬂ&ﬂonp&‘%ﬂé/&)(a 8o RORRN1 S IR Tedny By BB 02O

[4-(3-1ni Hisaspin-2>onxio- the prrsendeatfisgaopiiarg amhikstlyatisdirettlyHo the

b b 4- F h | eth I
e DRV A T T

1,4] diazepipn-2-qne; 15
7-(2-Fydroxﬁg@ﬂﬁgi§§-4-(3-inidazol-I-yI-phenyl)-8-pheny|ethynyl-1,3-dihydro
- benzo[b] [ 1,4] diazepin-2-one; 8-(4-Fl uoro-phenyl)-7-

[ 4- (2- hydr X {B{hMsthoF-BEbHLAoks YL ]
bhenyl )1 3. d;@( M bo zo[b%qq[ 10 Gdlﬂahzeggll@ﬁ:i}}nﬁ &j§7d?ljlydmlé|H benzo[b}{1,4]diazepin
8- (4-Fl uor 0-% ﬁyp;anyu ydr oxy- 4- (3-i nmi dazol -1 - yI --phenyl) 1, 3-di hydro- 20
benzo[b] [ 1, 4]diazepin-2-one;

8- ( 2- Fl uoy o-Rrapatyd Yrofn BRBhOdy pherdyd- f-%z-'ﬁétﬁwlc:y bm%@ghéﬁﬂé@@gw&&l@ o2 dih
dro- b 4] .d ~H s
0003 e b RS o Rplacs) (ohine (o puspot s erbrdohstizome.

25 g <(:| 2th ud0G2phE S imﬂolwd:lb&lﬁhgécﬁ{e%enérarﬁ%kaﬂﬁe QotasRtd ks Jﬂehom&m’tﬂoz
- i hydrq-
mg).

MS (EI) 453 (M*); mp 227-230 °C (dec.).

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:



benzo[b] [ 1,4] diazepin-2-one; 8-(2-Fl uoro-phenyl)-7-hydropgyagti 2004

[ 3- (2- net hyl sul fanyl -i m dazol -1 -yl)-phenyl] -1, 3- dihydro-benzo[ b]

[ 1, 4] di azepbniZsene; 8-(2,5-D fluoro-phenyl)-7-met hoxy- 4- ( }%)01%9333
triazol -1-yl-phenyl)-1,3-di hydro- 30 benzo [b] [ 1,4] dlazepln

8- (2- Fl uor o- phenyl ) - 7- hydroxy 4- [ 3- (3-m§uhyl-|soxazol 5-yl)-phenyl ]
-1,3-dihydro- benzo [b 111, 4] di azepi n-2-o0ne;

3-[7-(2,5 D'fluoro phenyl ) - 8- hydr oxy- 4- oxo- 4, 5- di hydr o- 3HpheTaKled b] [ 1, 4]

di azepi n- %L yé} lqi_mtrlle 35

8- (4- Fl uor o- phen ynyl ) - 7- hydr oxy-4-(3-im dazol - 1-yl -phenyl30-01,3-di hydr o
- benzo [b]quciereﬁllatt@szem n-2-one; and 15 April 2004 WO 01/290jgh - 138

PCT/ EPOCQ O .
8- (4- Fl uor o PRERYIETHSRY 1 ) - 7- hydr oxy- 4- (3-[ 1, 2, 3] tri azol - 1- yI - fenyl ) - 1, 3-d
i hydr o- beddevmﬂpYnm&ﬁondlazepln 2-one. 4. Conpounds according o claim1,
wherein R3 ptionally substituted by cyano or hal ogen;
pyri di nyl, Né rﬁbﬁ%&ﬂﬁ] %rc?ﬂ tuted in 2-position by cyano or haI2t9gen, 5 or
t hi azol yl, hdpgn%munqunaubstltuted in 2-position with imndazolyl gor 4
nethylinidazolyl. 5. Conpounds according to clain1 |ng 5- [7-

(2- Fl uor o- phenyl ) - 8- net hoxy- 4- oxo- 4, 5- di hydr o- 3H b t[“{f-]lg 1 "t[QP

di azepi n-2- yl] -thiophene-2-carboni t Exh@plelldl

2-[7-(2-Fl uoro-phenyl) - 8- hydroxy 4- 0x0-4, 5- di hydr o- | H benzo[b] [ 1, 4]

di azepi gy 2- nltrlle

[7-(2- FIﬁLorC(:) p 5%y%ggm%?g Elos%) odlﬁfe?r%ql}fﬁ‘ro 3H-benzo [b] [
1,41.di azepin-2- yl] -pyrldlne 2-carbonitrile;

4-[7- (4-Fl uoro-phenyl ) - 8- hydr oxy- 4- oxo- 4, 5- di hydr o- 3H bengafdpkule

1, 4] di azepigkidea é% pyri di ne- 2-car bon| trile; 4-

[7 (2-Fl uoro pﬁ n;'éﬁi hydr oxy- 4- oxo- 4, 5- di hydr o- 3H benzo[ b] [f04]
di azepi n- 2Crystpllipg.dedpsee- 2- carbonitril e; and 8-(2- Fl uor o- phenylgp- 4-

[ 2- (4- et h%l&é&&ﬁﬁﬁ&écéﬂu}’oﬂ t hi azol -4-yl] -1, 3-di hydro- 34
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. 20 6. A nedi canent contai ni Ng A5E 2004 NOr e
conpounds of any one of clains 1 to 5 and pharnmaceutically acceptable

exci pi ent swohi/28pfiedi canent according to claim6 for the trg ﬁﬁmgﬁ
prevention of acute and/or chronic neurol ogi cal disorders |nc I g
psychosi s, schizophrenia, Al zheiner's disegse, cognitive disorders and
menory deficits. 25 8. A process for preparing conpounds of fornula | as
defined in claim1, which process conpriQl&msreacting a conpound of fornmula
M1 R. X,, - NH2 NHY Rwith a conpound of formula IV or W 15 Aprl
2004 WD 01/29011 PCT/ EPOO/ 09553 -139 0 or R3--jC02R IV Na wherein Ris
et hyl or butlhyConpongrds Qfﬂ?nxrdf@nmadefl ned in claiml, and Y is defined as
an amno protecting group to a compound of forrmula Ill, HR 5 NHBoc m

whi ch subsequent |y undergoes deprotection of the am no group and
cyclization, to obtain a conpound of formula I of claim1. 9. A conpound
according to any one of claims 1 to 5 whenever prepared by a process as
claimed in dawn 8 or by an eqU|vaquq\nethod N Ohe use of one or nore
conpounds according to dains 1 to 5 an s nore of 1010t heir

phar anaceuticy acceptable acid addition § :E} t he manuf acture of

medi caments for the treatment or preveg §eases

5 wherein

X is a single bond or an ethynediyl group, wherein,

In case X is a single bond,

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;




11. The use according to claim10 for the treatment or prevugndppo®f acute
and/or chronic neurol ogi cal disorders including psychosis, schizophrenia,
Al zhei mer' swelogpase, 15cognitive disorders and nenory defi ché&fmroonosss

10
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20

30
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RlisaSor6 membered aryl or heteroaryl which are optionally substituted by

halogen; cyano; nitro; azido; hydroxy; carboxy; morpholine-4-carbonyl; carbamoyl;
thiocarbamoyl; N-hydroxycarbamoyl; trimethylsilyl-ethynyl;

or lower alkyl; lower alkoxy; halo-lower alkyl; 4-lower alkyl-piperazine-1-carbonyl; lower
alkylcarbamoyl which are optionally substituted by amino, lower alkylamino, acylamino,

oxo, hydroxy, lower alkoxy, lower alkylthio, or carboxy which is optionally esterified or
amidated;

or an optionally substituted five-membered aromatic heterocycle, which may be optionally
substituted by amino, lower alkylamino, acylamino, oxo, hydroxy, lower alkoxy, lower
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, hydroxyimino, alkoxyimino, carboxy which is
optionally esterified or amidated, lower alkenyl, oxo, cyano, carbamoyloxy, sulfainoyl
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. - Compounds according to claim 1, wherein R? is phenyl substituted in meta position by
qrrano; halogen; or imidazolyl which is optionally substituted by lower alky or
methylsulfanyl; 1,2,3-triazolyl; 1,2,4-triazolyl; or iso:éazolyi 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;
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-yl)-
benzonitrile;

[4-(3~Cyano-pheny1)-2—oxo-8—phenylethyr'1yl-2,3-dihydro-lH-benzo [b][1,4]diazepin-
7-ylsulfanyl]j-acetic acid methyl ester; :
2—[4-(3-Cyano-phenyl)-2-oxo-8-phe1_1ylethynyl-2,3-dihydro-1H—
benzo[b]]1,4]diazepin-7-yl] -acetamide;
3-(8-Methoxy-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b]{ 1,4) diazepin-2-y1)-
benzonitrile;
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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;
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-Ox0-8-(2-0x0-[1,3] dioxolan-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—
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;

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-

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

8-(2-Fluoro-phenyl)-7-methoxy-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;

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-
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; -
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

5 131

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.



