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 ANTAGONISTS | (I) [err] Abstract: This invention is g@nfgrnﬁg) W t h
di hydr o-benzo[b][1, 4] di - azepi n-2-one derivatives of g sroaft ISmJ| a (1)
whenrgg ], Rerr], Rerr] and Y are as defined j eci fication.
The ‘leg\%ﬁllgggrl further relates to nedicanents contai n#%kpﬁzé@g%corrpounds, a
process for their preparation as well as their wuse for preparation of

medi canents for the treatnment or prevention of acute and/or chronic

neur ol ogi cal disorders. 5 October 2005 WD 02. 1083665 PCT/ EP02/ 03643

Di hydro-benzo b 14 di aze in-2-one Meérivatives as m@ uR2 ant agonists I A
first aspect of the present invention provides conpounds of general fornula
| H wherein

Dihydro-benzo] bl[1.4]diazepin-2-one derivatives as mGluR?2 antagonists I

A first aspect of the present invention provides compounds of general formula I

wherein

R'  iscyano,

fluoro-lower atkyl,
lower alkoxy,
fluoro-lower alkoxy, _
or 15 pyrrol-1-yl, which is unsubstituted or substitued by one to three

- substituents
selected from the group consisting of
fluoro, chloro, cyano, phényl, optionally substituted by halogen,
~{CH2)1.4-hydroxy, fluorc-lower alkyl, lower alkyl, -(CHa)q-lower alkoxy,
-(CH,);-C{O)O-R”, -(CH2),.+-NR’R”, hydroxy-lower alkoxy and
-{CHa),-CONR'R”;

R?  ishydrogen,ifR!is optionally substituted pyrrol-1-yl as defined above, or is
halogen,
hydroxy,
fower alkyl,
fluoro-lower alkyl,
lower alkoxy,
hydroxymethyl,
hydroxyethoxy, _
lower alkoxy-(ethoxy),; (n =1 to 4),
lower alkoxymethyl, |
cyanomethoxy,




R is cyano, fluoro-lower alkyl, |ower alkoxy, fluoro-lower alkoxy, or
is pyrrol-1-yl, which is unsubstituted or substitued bg(%rgo%e} godshree
XY,

substi t wanépesagsected from the group consisting of fluor T @F% cyano,
phenyl, optionally substituted by hal ogen, -(CH2)1.4-hydr 8r o- | owner
al kyl, lower alkyl, -(CH2)n lower al koxg,- -(CH2),,-C(OOR',

-(CH2) 1. 4-NR R, h){,droxy-lower al koxy and -(CH,),,-CONR R'; R2 is

hydr ogen, if R’Ofﬁ’@'@m’i-ﬂnally substituted pyrrol-1-yl as defined above, or

olinl:-(él‘;ﬁr al kyl, fluoro-lower alkyl, [|ower alkoxy,
:

is hal ogen, M&ﬁ@%}l v
hydr oxynet hyl h%_ oxyet oxy, |ower al koxy-(ethoxy)" (n 1 to 4), |ower

al koxymet hyl ,1-@% orpholine-¥31,02/ 083665 r nor phol i ne- 4-yl ,
't hi omor phol i ng14; 1= i.onpr phol i ne-4-y1,
3 %chrthlo?nogf)(@(%lm%@l

1, 1-di oxot hi onor phol i ne- 4= 0Xx0- pi peri di ne-1-yl

4- al koRy- pi pet-Pee-piparidjiie-1-yi- hydr oxy- pi peridine- | -yl

4- hydr oxyet hoxypRiperidine-1-yl, 4-1ower al kyl-piperazine- | -yl, 10
alkoxycarbony% mBgfgﬁgﬁﬁgﬁhﬁy%o-ethylsulfanyl, N, N-bi s | ower al kyl azni no

" lower al kyl, 4-hydroxy—piperidine-l-yl,
: ' 4-hydroxyethoxy-piperidine-1-yl,

4-lower alkyl-piperazine-1-yi,

10 alkoxycarbonyl,
2-dialkylamino-ethylsulfanyl,
N,N-bis lower alkylamino lower alkyl,
carbamoylmethyl,
alkylsulfonyl

15 lower alkoxycarbonyl-lower alkyl,
alkylcarboxy-lower alkyl,
carboxy-lower alkyl,
alkoxycarbonylmethylsulfanyl,

] carboxymethylsulfanyl,

20 1,4-dioxa-8-aza-spiro[4.5]dec-8-y},
carboxy-lower alkoxy,
cyano-lower alkyl,
2,3-dihydroxy-lower alkoxy,
carbamoylmethoxy,

25 2-oxo-[1,3]-dioxolan-4-yl-lower alkoxy,

' N-(2-hydroxy-lower alkyl)-N-lower alkyl amino,
hydroxycarbamoyl-lower alkoxy,
2,2—dimethy1—tetrahydro-[1,3]dioxolo[4,Sc]-pyrrol-5-yl,
lower alkoxy-carbamoyl-lower alkoxy,

30 3R-hydroxy-pyrrolidin-1-y],
3,4-dihydroxy-pyrrolidin-1-yl,
2-oko-oxazolidin-3-yl,
lower alkyl-carbamoylmethoxy or

- aminocarbamoyl-lower alkoxy;

35 Y is -CH= or ..—:N-;




car banoyl net hyl , al kyl sul fonyl 15 | ower al koxycarbonyl -1 ower al kyl,

al kyl car boxy- Tower al kyl, carboxy-I|ower alkyl,
al koxycar bonyl net hyl sul fanyl car boxynet hyl sul fanyl , %)ctoberzoos
1, 4- di oY GBI i r o[ 4. 5] dec-8-yl, carboxy-lower al koRGTEPIHE- | over

'aI kyl, 2, 3-di hydroxy-|ower al koxy, car3banDyI met hoxy, 25
2-0xo0-[ 1, 3] di oxol an-4-yl -1 ower al koxy, ~ N (2- hydroxy-1ower al kyl)-N-Iower

al kyl am e, ; gxycar bamoyl - | ower al koxy, 2,2-dirnethyl-tetrahydro- [
1, 3] di oxol 0 [4 5c ﬁyrrol 5- yI | ower al koxy-car bamoyl - | ower al koxy, 30
3R— hydr oxy- py fveriabkyh- 1- vl | 4 di hydr oxy-pyrrolidin-1 -yl,

2- 0X0- oxazol i F{h?r 31“o¥zler LE)I,ower aI kyl - car banoyl nmet hoxy or
am nocar banoy owe oxy; 5 Cctober 2005 PCTIEP02/03643 35 Y is --CH=
or -=N-; WO 02}]?%3&65}23 5 COctober 2005 PCT/ EPO2/ 03643 is hal ogen, | ower
al kyl, g fl uorgyalngwer al kyl, I ower al koxy, cyario, (CH2).-Q-OR",
-(CH;)s-C(0)-OR”,
-(CHa)»-C(O)-NR'R”,
or is an optionally substituted five-membered aromatic heterocycle, which
| may be substituted by halogen, fluoro-lower alkyl, fluoro-lower alkoxy, cyano,
10 -{CH2)x-NR'R”, -(CH2),-C({O)-OR”, -(CH,),-C(O)-NR'R”,
~{CH.)a-S0;-NR'R”, -(CH>),-C(NH,)=NR", hydroxy, lower alkoxy, lower
alkylthio, or by lower alkyl, which is optionally substituted by fluoro, hydroxy,

lower alkoxy, cyano or carbamoyloxy;

R’ ishydrogen,
15 lower allgyl,
C;-Cs-cycloalkyl,
fluoro-lower alkyl or

2-lower alkoxy lower alkyl;

R” is hydrogen,
20 lower alkyl,

C3-Cg-cycloalkyl,
fluoro-lower alkyl,
2-lower alkoxy lower alkyl,
~{CHa),.4-di-lower alkylamino,

25 -(CH;),4-morpholinyl,
-(CH3)z4-pyrrolidinyl,
-(CH_);4-piperidinyl or
3-hydroxy-lower alkyl;

n i50,1,2,30r4;

30 and to their pharmaceutically acceptable addition salts.

It has surprisingly been found that the compounds of general formula I are
metabotropic glutamate receptor antagonists. Compounds of formula I are

distinguished by valuable therapeutic properties.




-(CH2)n-C(O)-NTX', or is an optionally substituted five-nenbered aromatic
het erocycl e, which may be substitut ed by hal ogen, fl ug)%@j‘ovx@%al kyl ,

fl uoro- xy, cyano, 0 -(CH2).-NR R', -(CH2)n
mz)n@ﬁ’?\?%kéo (CH2), , - 02- NR R', -(CH2). - Q\NH2) =NR" FEOURIFH3 | ower
alkoxy, | ower aIkyIthlo or by lower alkyl, which is optionally
- substituted bK flu oro, hydroxy~ | ower alkoxy cyano or carbanoyl oxy; is
B

hydr ogen, Hes cmltﬂayha:rvo@s@ﬁem}(ﬂm |tK$/fransnilh§kkﬁf @fsluﬁ%"rtaﬁés g2k br

.-2Iovvera Q | ower al k
C3- 06- ¢ c:t%eaﬂ)%f‘&?&ﬁ’fuag‘#%‘\F?ﬁMP’l@?fkVX’JCE‘ gsﬂ%ﬁ}éfr YA Wynmﬁm al kyl |
- (CH2) 2- 4nguroresgetoral kyl ar ni no, - (GH2) 2- 4- nor phol i nyl,

- (CH2) 2- 4- pyrrolidinyl, (CHZ)2 4 pi peridinyl or 3- hydroxy | ower al kyl; n
is 0, 1, 2 3Log1utamxseadnmemm behmophes mﬁa@ﬂe@%ttma@&&rzﬁﬂw @Ngddi ti on

salts It been conpounds of general fornula
: are ﬂgg% réngpllp% ré 3?(&55? R_Up ?fe‘%?PcB’P’ﬂglﬁs&grﬂﬁPg%%es ghyamae-of fornula |
\ ar/e di st dﬁ@mdsh'emmyluvadwptbkﬂré Hﬁ/ﬁc&ﬁlﬁﬁfd tﬁv&hﬁﬂ%&édﬁ%héﬁr@&%ﬁgmﬁ 05 WO
02/ 083665y, 3 ntral ner S system
t ransni SSIA;%EQEPQ% %U?OB?%WESCE Ese%gﬁmeﬁ?é’nioﬁf‘éy‘&éﬂa@ﬁe@gﬁs (mGluR)
neur ot r an&wit ﬁers;acomi mhini g&oﬁpﬁmd Guithdhode, BRI Ro thi fhRilRof @egt%[)féﬁr?cept or.
t

L-gl utar nt&l th?,e nost commonly occurring neurotransm I n the CNS,
5 plays a c |caF 6fe in a | ar ge nunber .of physiol ogi cal processes. The

gl utangte At present, eight different members of these mGIuR are known and of these
~ some even have sub-types. On the basis of structural parameters, the différent
influences on the synthesis of secondary metabolites and the different affinity to low-
molecular weight chemical compounds, these eight receptors can be sub-divided into
three sub-groups: mGluR1 and mGIuR5 belong to group I, mGIuR2 and mGluR3
15 belong to group II and mGluR4, mGluR6, mGluR7 and mGIuRS belong to group IiL.

Ligands of metabotropic glutamate receptors belonging to the group II can be
used for the treatment or prevention of acute and/or chronic neurological disorders

such as psychosis, schizophrenia, Alzheimer’s disease, cognitive disorders and memory
deficits.

20 Other treatable indications in this connection are restricted brain function
caused by bypass operations or transplants, poor blood supply to the brain, spinal cord
injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia.
Further treatable indications are chronic and acute pain, Huntington's chorea,
amyotrophic lateral sclerosis (ALS), dementia caused by AIDS, eye injuries,

25 retinopathy, idiopathic parkinsonism or parkinsonism caused by medicaments as well
as conditions which lead to glutamate-deficiency functions, such as e.g. muscle spasms,

convulsions, migraine, urinary incontinence, nicotine addiction, opiate addiction,

anxiety, vomiting, dyskinesia and depressions.

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



dependent stinulus receptors are divided into two main groups. The first
main group forns |ligand-controlled ion channels. The iC
glutamate receptors (nd uR) formthe second nain grou%%tgﬁo%,g}%@?t her nor e,
bel ong WP 02B3§6ani |y of G protein- coupled receptors. 10PEI/ERI2ESEe4st, ei ght
different nenbers of these nd uR are knoywn and of these sone even have
sub-types. On the basis of structural paraneters, the different influences
on the synthegys & ' jfferent affinity to

| ow- nol ecul ar wgl&fcfjlﬁt8 xg‘%g%? éﬁﬁgg@%ﬁ%@é@ﬁ&g&%%ﬁmf 35%&6{1%5?3 can be

sub- di vi dégampleparetesiese Nsotides pupsphate@sterd, glyerdnmidt esRoshdyaride t o group 1,

nd uR2 and 3, R4...nd urRG, nd uRZ and
rn. d uR8 (bégﬁqﬁgﬁég@faégdﬁ Pgﬁ%&ﬁ%efp?o%uggﬁ]ag E%‘?P()dn%ltg?%féf ?58‘6}%? rﬁfeﬂf ?ﬂ%lfoémld%cept ors
bel ongi ng ateentdges Gradsprptioncplmrmcokiseits frodistrivestion eat memspat totheyaii.i on of
acut e and/or chronic neurol ogical disorders such as psychosis,

schi zopghr eni aAllarutheiens fommaifshassmpaoglsiof thedndinsioncee slsaamibreabr y
deficits. 2Q.5fher treatable indications in this connection are restricted
brain function caused by bypass operations or transplants, poor bl ood
supply to the brain, spinal cord injuries, head injuries, hypoxia caused
by pregnancy, cardiac arrest and hypogl ycaem a. Further treatable

i ndi cati ons aFefemebenrapesidls of fareudal wn, thessaopk nftherpresestimvertion aeny ot r ophi ¢
| ateral s [ Seil ALS) -t i eye 1nj.urigs, .252

reti nopat %@iﬁé’ﬁdﬁ}%%gﬁ;?%m@?ﬁé%% g%qﬁﬁgla%ﬁﬁggﬁfes%‘ﬁ% cpudsfl 3‘& "%‘f i'erlrrég‘i canments
as wel | asmerphgling dosexahipththedeltbrting gdmpewrndse- def i ci ency functions, such
as e.g. nuscle spasns, ~convul sions, mgraine, urinary incontinence,

ni cotiWe 4d§rmeiphelindpylat-exaddirdiosmethnkpatifydredii-ti ng, dyski nesia and
depr essi ofgy, ) £4HaR intji'ﬂ)aﬁygﬁﬁm-z-'c {b%mt'rifen are conpounds of fornula I

and their 30 phar maceuPl ca cceptable salts per se and as

phar mceul ot i 468U 2 HILEAITPRAL Ao carent = baseo

on a conpound in accor e Vil nventi o err tion, as
wel | as t Héydsebetzoflhldl étipaspindd-onn, accordance with the invention in the
control or prevention of illnesses of the aforenentioned kind, and,
respect i vétly:2fmethyhdHmpyseant 3rdhpbenytlo? rearpbolin doylPettitbmmemethyl- 53-Cct ober

2005 W Oggf%aﬁﬁé‘z"’?bﬁgrlﬁ%g{s“%@@ The conpounds of formula I can also be

used in f of their Exanpl es are esters, N-oxides, phosphate
esters, glyBadMydeoShdhl. sy 8-y Shenyl)-7-morpholin-4-yl-8-trifluaromethyl-
1,3-dihydro-benzo[b}[1,4]diazepin-2-one, and

4-(3-(5-hydroxymethyl-isoxazol-3-yl)-phenyl]-7-morpholin-4-yl-8-triflucromethyl-
1,3-dihydro-benzo[b]{1,4]diazepin-2-one.

20 Also preferred are compounds of formula I, wherein R' is triffuoromethyl and R’
is thiomorpholine. The following are examples of such compounds:
4-[3-(3-methyl-isoxazol-5-yl)-phenyl]-7-thiomorpholin-4-yl-8-trifluoromethyl-1,3-
dihydro-benzo{b][1,4]diazepin-2-one, and
4-(4-oxo-8-thiomorpholin-4-yl-7-trifluoromethyl-4,5-dihydro-3H-

- 25  benzo[b][1,4]diazepin-2-yl)-pyridine-2-carbonitrile.

Further preferred are compounds of formula I wherein R' is trifluoromethyl and

R?is lower alkoxy. Examples of such compounds are the following:
7-methoxy-4-[3-(3-methyl-isoxazol-5-yl)-phenyl}-8-trifluoromethyl-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one,

30 7-methoxy-4—[3-(5-pyrrolidin—I-ﬂmethyL[1,2,3]triazol—1-y1)-phenyl]-8-
triffuoromethyl-1,3-dihydro-benzo[b][1,4]diazepin-2-one,




conjugates and the |like. The prodrugs nmay add to the value of the present
'~ conpounds: advantages in absorption, pharnmacokinetics ig\&ko%tew ion and

tr’anspoht,obﬂosgp brain. 5 Al tautoneric fornms of the ng?%#ﬁl @Pg{llthe

invention are al'so enbraced herewith. Preferred conpoun al in
t he 'scope of the present invention are -ghose, wherein R is
trifluoronmethyl. Exenplary preferred are conpounds, wherein R2 is

nor phol i né;(8tethoxgxdrmpber-trifhiot@hbthy-0.9-dibydrowsiidenzb{b] [1,4]diazepin-2-yl)-

4- (8-nor phol:hn-4r vl 1 4-0x0-7-trifluoronethyl -4, 5-di hydro-3H benzo[b] |
1,4] di azeg?llﬁ{ﬁg@f/% &%9?’? ime-2-carbortitrile,

MmN
4- [ 3- ( 2- ntdifhydroptethgtrlsi=dinydrorbdnzptd fyt ] diazepin-2-one,
-7-nmorpholin-4-yl-S-trifluoronethyl-1,3- 15 di hydro-benzo [b] [1,41

di7az epiSR- Zfanhmcy-d—(bé{{S-[ .(1=|32hm'ﬂﬂm>oﬁﬂlhi'lhm|ind)3@??}1[i ,g,—ﬂdriaz?lg?@}f{lpﬁeg 1)-
- (- NDr Okl Dn4- - t or t T ,,973.dl O-benzo ,
“di azepipn- gitg’rfnlg?y ‘%{H%FLX{'LF’??IP??%S?@E}@# ‘%‘F%%Pé‘déé??& _3-yl)-phenyl ]

-7- holi -V - 8-t L t hyl - -di hydr o- b

1, 4]rrglr gz(Ca)z%érg@%%ég[2’813%%3261%@?83}%?rééj‘lt%ﬁ‘b‘%@ﬁgg’g%ﬂ’jf%P%uI a 1, wherein
R is tribtnmibjiedhdiezepird2i e, 4rsl t hi onor phol i ne. The fol |l owi ng are exanpl es
of such conpounds:

4- [ 3- ( 3- nétrhythoikpdx@z[a2, Btydzpl-plyb ok y 7.8 thiflasaaieptydlli ndéyiio-8- t ri f | uor onet h
yl -1, 31-0 d'hg%(g)r[%% %.o,; H{‘ 1, 4] di azepi n- 2-one, and :
4- (4- oXo- 8- g ’rE Ot FRE AR~ 7-tri f 1 uor omet hyl - 4, 5-di hydro-3 H 25 benzo[ b]

[1, 4] diazepi -yl )}-pyridine-2-carbonitrile, Further.preferre )
conpounds of osr%n%rlegen{%\%eeﬁpﬁpr? 3 PE{%FPPH L ShgREthys tifipromsthy arla%ﬁer

al koxy. Exdoptesigfordubiger diedoihdangae dchapleobf woh Bgnpdun®dt hoxy- 4-

[ 3- (3- et hyl -i soxazol -5-yl)-phenyl] -8-trifluoronet hyF- 1, 3-di hydro-

benzo[ b] B-(8;=éthyi-dzepi hudhonened§l-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-yl)-

7-met hoxy-4-E3- (p-pyrr.oli din-1-ylnethyl-[1,2,3]triazol -1-yl)-phenyl]-8-
trifl uoroﬁg?%%e-fif%iéafn%}lﬁ‘r 0o-benzo[b] [ 1,4] diazepin-2-one, 5 COctober 2005

. / - . . .
(B ePhony S b A ATt et Bhendl-Aereesmegts fyer-L, 4
di azepi n- beydofb] {pyt] didiapen-2-cmay bonitrile, 4- [ 3- (5-cycl opropyl am nonet hyl -

[1,2,3] triazol- | -yl) -phenyl] -7-ethoxy-8-
- 7-chloro-4-[3-(5-cyclopropylaminomethyl-[1,2,3] triazol- 1-y1)-phenyl] -8-

trifluoromethyl-1,3-dihydro-benzo[b][1,4]diazepin-2-one,

4-[3-(5-cyclopropylaminomethyl-[1,2,3]triazol-1-y1)-phenyl}-7-methyl-8-
20 trifluoromethyl-1,3-dihydro-benzo[b][1,4}diazepin-2-one,

7-methyl-4-[3-(3-methyl-isoxazol-5-yl}-phenyl]-8-trifluoromethyl- 1,3-dihydro-
benzo[b]}[1,4]diazepin-2-one,

7-chloro-4-(3-[1,2,4]triazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro--
benzo[b}{1,4]diazepin-2-one,
25 7-chloro-4-(3-imidazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro-

.

benzo[b][1,4]diazepin-2-one,

7-chloro-4-(3-[1,2,3]triazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one,

7-methyl-4-(3-{1,2,4]triazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro-
30 benzo[bj[1,4]diazepin-2-one,

4-(3-imidazol-1-yl-phenyl)-7-methyl-8-trifluoromethyl-1,3-dihydro-
benzo[b][1,4] diazepin-2-one, |




trifluoronethyl-1,3-di hydro-benzo [b] [ 1,4] diazepin-2-one, 5
7-ethoxy-4-(3-{5-[(2,2,2-trifluoro-ethylam no)-nethyl ] Ucto%e?% 05
~triazol-l-yll-phenyl)- 8-trifluoromethyl -1,3-di hydro-genzo ?

[ 1, 4] di WAHB083685 one, 7-ethoxy-4-(3-[ 1,2, 3] PCT/EPG2/03643
triazol -1-yl-phenyl)-8-trifluoronethyl-.], 3-di hydro- benzo[ b]
[ 1, 4] di azepi n-2-one, and 7-rnethoxy-4-(3-[ 1,2, 3]

triazol - oyl aphengl h-Bat 1. b Wak ¢ -dihydr05..10 benzo[ b]

[1, 4] di az?eglleﬁgﬂg-ggﬁe[.l’%]tst%i%k g%@gg%% g 1%%%%8%}]1%}!(10#&%113%%' al, wherein R
i s trifl JdengelbiByjdiamepiR2-ons | ower al kyl or hal ogen. The follow ng are
exanpl es of such conpounds:

4- ( 8- et Hr[3-@-bydroxymeibiyl-sonahgtthizkol4-B) diheyyl]-G-Bethpe st ofitbdrofnethyl-

T Betuiiie)

7- c]hl B?éeﬁgﬁﬁf@)F%%?%F][?IélgcgézBﬁ‘a%%gPI)a;’%heﬁyl ] "8 trifluoromet hyl - 1, 3- di hydr
- ! xazol _

(7)- chF(r;%g%FS[Q-%@%&P%%?%%%%%%@E&%W '-7['51,65.,1%"]8'{? ]iﬂg%qufthg}l'ljafphenyl ] -8-

tri f | uor odtkydrgtbeniq[dldi4ldarepib@rae] b] [ 1, 4] diazepin-2-one, 4-f

3-(5-cycl opropyl am nomet hyl - [1,2,31 triazol-1-yl)-phenyl] -7-nethyl-8- 20
trifl uor onet Hydrther Brefetirdtd/aie ootppoizals obformitylall, whiteiz BpismenBalstinited’ - met hyl - 4-

[ 3-(3- et i5S =yl | ]1-8-trif hyl 1, 3-dihydro- benzo[ b]
110 TG B B RS chaBodid WHERRTR Dlyarbedh, Subge

tri azol - Joykr gkeqyydthe: enlpienmkomefbhstanipl Stici thljalviag chmpandds]

[ 1, 4] di azepi n- 2-one, 25.

7- chl dp o-4{3-Bdorpltaybt8-pyybl- biye h§idibydre-beniajbl{odddimepinl 2 Dndi hydr o- benzoj b]
[ 1,4] diazepin-2-one, 7-cbloro-4-(3-[ 1,2, 3]

tri azol - |4-{3-ipidern} I} yisphaniyht pyrostelt-ylyl,3-dlgddo g olzadb | [ ba hdiadepin-Z-bné 1

di azepi n-2-one, 7-nethyl-4- (3 - [ 1,2,4] triazol-1-yl-phenyl)

- 8-t ri f | ubtoirehydroximathgl-thiahob2-yBeplize i ] birrdlil -4l tp adilepiro- 2- one,

4-(3-im Vi ly) = 7-methyl -8-trifluoronethyl-1, 3-di hydro- benzo[ b]
11, 41 di g?"é%%’ﬁ@i%ﬁ%?@&?% er 2005 WO 02/083665 PCT/ EP02/ 03643 -7

7-met hyl -4- -1 LLa2a 3k ot R L VARE I =19t L vl -1, 3-di hydro-

fomee™ b]éler%,& A B’%ﬁ ﬁgg[]éizh{]grfagélel}yﬂfzhe%?ﬁ My 3 Jnfratd bR QIR dk ik 3

4-[ 3- (12- gty oxynet hyl - 5- net hyl -t hi azol - 4-yl ) - phenyl ]

-7-met hyl -8-trifluoronethyl -
' 4—(3—oxazol—2-Yl—phenyl}l-S-py'rrol-1—y1-1,3-dihydro~benzo[b] {1,4]diazepin-2-one,

5-[3-(4-0x0-7-pyrrol-1-yl-4,5-dihydro-3H-benzo[b] [1,4]diazepin-2-yl)-phenyl]-
oxazole-4-carboxylic acid ethyl ester,
4-[3-(4-hydroxymethyl-oxazol-2-yl)-phenyl] -8-pyrrol-1-yl-1,3-dihydro-

20 benzo[b][1,4]diazepin-2-one, and
4-[3-(3-methyl-isoxazol-5-yl)-phenyl}-8-pyrrol-1-yl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one.

Further preferred are compounds of formula I, wherein R’ is substituted pyrrol-
1-yL. Exemplary preferred are compounds, wherein R? is hydrogen or lower alkoxy, for
25 example the following compounds:
4-(2-chloro-phenyl)-1-[2-(3-cyano-phenyl)-4-oxo-4,5-dihydro-3H-
benzo[b]{1,4]diazepin-7-yl}-1H-pyrrole-3-carbonitrile,
- 3-{4-0x0-7-(3-phenyl-pyrrol-1-yl}-4,5-dihydro-3H-benzo[b}[1,4]diazepin-2-yl]-
benzonitrile, and
30 - 3-[7-(2-tert.-butyl-pyrrol-1-y1)-8-methoxy-4-oxo-4,5-dihydro-3H-
benzo[b]{1,4]diazepin-2-yl]-benzonitrile.

Further preferred are compounds, wherein R' is cyano.




1, 3-di hydro- benzo[ b] [1, 4] di azepi n-2-o0one, and 5
4-[ 3- (4- hydr oxynet hyl -t hi azol - 2-yl ) - phenyl ] - 7- net hyl - SSHc'tJblePQ(ﬁ(%rmt hyI 1, 3-

di hydro [ 1, 4] di azepi n-2-one. Further preferred nds of
fornula}?sgﬁﬂégg n R is unsubstituted pyrrol-I-yl. ﬁ%ﬁgﬁﬁﬂ%? erred
are conpounds, wherein R2 is hydrogen, hal ogen, Iomer al koxy- et hoxy or

| oner al koxy, for exanple the foll ow ng conpounds:

v :?ndgaggf’_PYéf%/né{bﬁgnyrﬂé %013‘1 o&mfs hbhect @2 0504 Bh R or]thf&}'rbc?bﬁlglggl n-2-one,
[é 4] di alzgfﬂ @rlr ewepoungs of fpruplaHyid it gcnec hwepms?;ztahv@trph)arq)ﬁuethyt]

- rro

. p;P/)r/roI _ltlio;é’ _wlze' e1§‘rfld§srl:¥gi€op @fﬁ(ﬁlaﬂf’ g’u%hmtfc?ﬁ\pe %xb%pe OIBetnzo[ b]

[ 1, 4] di azbgﬁemczclg,svlyﬁemay e substituted by~C 20H.

4- (3 oxazol - 2-yl - phenyl ) - 8-pyrrol -1-yl -1, 3-di hydr o- benzo[ b] [
1, 4] di azepi n-2-one, 5-[3-(4-o0x0-7- pyrrol 1-yl -4, 5-di hydro-3H benzo [ b]

1, 41 I t
e ﬁZSPL‘XFh%t%{‘W%E-"éi usG el frdetf oo e Abied S ISR L o0

benzol b] raI‘befj Biwz élhﬁd@ﬁ@fﬂ?én raimé\lc‘w[lml( C@Phﬁtm&pxé@@bl}f@aWb4pheny|]
-8-pyrrol zdbih ators; mcmﬁ@'ggu? RE, J?}o%% %wﬁ'ﬁ,ﬁ&ﬁpé}ﬁ(@ one. Further

preferred are conpounds IS substituted pyrrol -

Ly Xl atkc Bl Rike AL GABRoUIE FFSH0. FulSoldragen Or | over

al koxy, for 25 exanp e the 'ow ng co or o- phenyl ) -1-
C[2-(3- Cyafﬂieﬁﬂﬁ%% finitiorlyeng V2 e AyxGeo aBIR. Flgempbp of "lpwerdlkoxy” residues

di azepjign 3-[ 4- oxo- 7- ( 3- phenyl - pyrrol -
I-yl)gg 5ﬁﬁ¥%%é#§b%ﬁf%2%%%%%?aﬁgﬁyﬁ%gpggepln 2- yI] benzonitrile, and 30

- 3-[7-(2-tert. THUEeYJn‘"BMB%e Ql"e lﬂﬁf&&csﬁugﬁ ﬂ? Y)tlﬁc%g ne an?Bé(‘i’JO 3H benzo [ b]

[ 1, 4] di azepin-2-yi ] nzonitri t preéterred are conpounds,

wherein R i STRY&RQ. “ﬂﬁofgifo‘méieﬁlkg aﬁ an@l%Qﬁg%dﬁﬂﬁgg/ogggg‘?horg

Preferred, are further conpounds, erein I ne
th|onnrphbf¢ﬁéﬂlmPﬂéﬂ@ﬂﬂédf@é#@duﬁbgﬂgi formula | in the scope of the
present inventjon are further those, wherein R3 is cyano or an optionally
substituted fibetesarfepmdlosienaiori denotes a lower alkoxy residue in the sense of the

15 definition herein before, wherein one or more hydrogen-atoms may be replaced by

fluoro.

"Lower alkoxy-(ethoxy)m" {(m is 1, 2, 3 or 4) denotes a lower alkoxy residue in the
sense of the foregoing definition bound via 1 to 4 -CH,-CH;-O- groups, for example
2-methoxy-ethoxy.

20 The term "C;-Cg-cycloalkyl” means a cycloalkyl group containing 3 to 6 carbon
atoms, such as cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl.

The term "alkylthio” denotes a lower alkyl residue in the sense of the foregoing

definition bound via an sulfur atom, for example methylsulfanyl.

The expression “five-membered aromatic heterocycle” embraces furane,
25 thiophene, thiazole, pyrrole, imidazole, pyrazole, oxazole, isoxazole, triazole,
- oxadiazole, thiadiazole and tetrazole. Preferred heterocycles are 1,2,3-triazole,

isoxazole, 1,3-oxazole, 1,3-thiazole, 1,3,4-oxadiazole or imidazole.

"Optionally substituted" means that a group may or may not be substituted with
one or more, preferably one or two substituents independently selected from the
30  specified group.

The term “pharmaceutically acceptable addition salt" refers to any salt derived

from an inorganic or organic acid or base.




het er ocycl e, which maybe substituted by --CH2OH 5 The term "Il ower al kyl™
used in the present description denotes straight-chains gy pRf hed

sat urat ed hydrocarbon residues with 1-7 carbon atons, pre%era y with 1-4
car bonyatgsssuch as nmethyl, ethyl, n-propyl, i-pr Opylpc%‘?&o%fm%i ke. The
term"| ower al koxy" denotes a |ower alkyl residue in the sense of the
foregoing definition bound via an oxygen atom Exanples of "lower al koxy r
resi dues 10 include nethoxy, ethoxy, isopropoxy and the |ike. The term
"hal ogen" entf &6wsd fasprst iohdhe pidserti imecntibn advidesan drdcessi foe . prapeing er m

"f 1l uoro- I ’ ower. al kyl . residue, wherein one or nore
hydr ogeré) g‘ o‘%lsdgﬁgfékgulgg%n%gg%# lﬁéﬁefﬁrgtoals%@t’ﬁvﬁg é?cﬁ?S'cP?lB]&?eS-l ower al koxy"
denot es . ' ith the sense of the .15 definition herein
before,aaﬁﬁggﬁ ag%§9§¥u%§§%gﬁ§%gggen-atons may be replaced by fluoro.

"Lower al koxy- (ethoxy),,," (H1is 1, 2
residue in the sense of the ]

3 or 4) denotes a | ower al koxy
egapnyg=definition bound via 1 to 4

-CH2- CH2- O groups, for exanple et hoxy- et hoxy. 20 The term

"C3- C6-cycl oaLkyl " neans a cget oaFKytnrggRUP g ntaining 3 to 6 carbon

atons, such as cycl opropyl, cyclobutyl, cycl ]gentyl or cycl ohexyl. The term
"al kyy t hi g residue in the sense of the foregoing
defi )r'lé: ti oﬁﬂ%%n ]\’e/?ﬁle{ﬁadrf@%ﬁ%lﬁ\ké%% for exanple nethyl sul fanyl. The
expression "five-nmenbered argmatic heterocycle" enbraces furane, 25

t hi ophene, thiazole, pyrrolef imdazole, pygazole, oxazole, isoxazole,
triazole, oxadiazole, 1dzol e and tetr&zole, Preferred heterocycles
are 1,2,3-triazole, ~1-%%i azol e, 1,3, 4-oxadi azol e
or imdazole. "Opti megns that a group may or nmay not be
substituted with of one or t substituents

i ndependent |y sel ected_fromthe 30 specigfi ed group. The term
"pharmaceutically accBptable addition salt" refers to any salt derived
froman inorganic or organic acid or base. 5 Cctober 2005 WD 02/ 083665

PCT/ EP02/ 038#dn Ridloesakgrrefes@bit ethfl drhetpragiont a iotgitddut feenh des a
process I/vﬁﬁ preparing conpounds of formula | as defined in the first
aspect, i'ch process conprises a) reacting a conpound of fornula I

0O O
Al N =
ool
. =Y
R NHBoc 3
R ol

10 which subsequently undergoes deprotection of the amino group and cydlization, to

obtain a compound of formula I

_ b0
RE N._--
/7 N\ g
=y I
wherein R, R%, R? and Y are as described above, or

b) reacting a compound of formula VI

1
R® NO

15 | 7 VI




NH2 5 wth a compound of fornmula IV or IVa NHBoc Il CO2R | Va wherein Ris

| ower al kyl, prefereably ethyl or tert.-butyl, to a cogppud: 9bos or mul a

[1l In 10 which subsequently undergoes deprotection of the am no group and
cycl i 2%XPi%M8366% obtain a conpound of formula | Y wher ePEIVRPO2/0R843 R3 and Y
are as described above, or b) reacti ngpba conpound of formula VI NH2 '15 NC2
VI | 5 Cctober 2005 WD 02/083665 PCT/ EP02/ 03643 -10 with a conpound of
formul a | With feompoud s0@RRURANOf fornula V N which subsequently undergoes
reduction of the nitro-group and cyclization, to obtain a conmpound of
formula | Y I wherein R, R2, R3 d Y are as described above and, if
desired, converting the conpound g&éi ned into a pharnaceutically
acceptable acid addition salt. AQthi®d aspect of the present invention:
provi des a nmedi canent cont ai pi e nore conpounds of the first aspect
and pharmaceutical |y accept gbl efexci pi dits. A fourth aspect of the present
i nvention provides a conpoul cording to tiwe first

to a compound of formula V

0 0 _
R N =
e U
=Y
R® NO, e v

which subsequently undergoes reduction of the nitro group and cyclization, to

obtain a compound of formulaI

H C
R N=
/ N\ g

“wherein R', R%, R® and Y are as described above and, if desired,
converting the compound obtained into a pharmaceutically acceptable acid
addition salt.

A third aspect of the present invention provides a medicament containing one or

‘more compounds of the first aspect and pharmaceutically acceptable excipients.

A fourth aspect of the present invention provides a compound according to the first
~ aspect, whenever prepared by a process of the second aspect or by an equivalent
- method. -




aspect, whenever prepared by a process of the second aspect or by an

equi val ent nethod. 5 Cctober 2005 - 10a A fifth aspecg C%iobtepfﬂ(ﬁr esent
invention provides a conmpound of the first aspect for the treatnent or
prevention of diseases. A sixth asgﬁct of the present invention provides
‘the use of one or nore conpounds ~ 3the first aspect and/or one or nore of
their pharmaceutically acceptable acid addition salts for the manufacture
of nedi camemt Spédof teples @R IRMioPp ' lsgr chronic
neur ol ogi cal dFsor der spi ncl udi ngmgfsji/og{hcggi%sm,()h?gﬁgazggﬁl%ce\%gg%sﬁ%%ei mer's

di sease thewegimentos pagveorioeefdissadesmenory deficits. 5 October 2005 WO

02/ 083665 -11- Schenme A TFA 11l /iY tanisole] A" general procedure N
toluene reflex general procedure M PCTI EP02/ 03643 111 According to schene

A, conpousidth fbegofieicpreipt Mikedtion proRidedithusy of Bue oboR @mpddndf € as
. descri bed above, can be prepared from conpounds of general fornula Il via

an acyl &% ith# Iiagd ppect anfien a9 i mare; ohthsis phameccutienlyescaaphlde ragilct i ng
( ; f ik | QXI YA whi.ch Y d R3
o hesc Angfon SANALAne (A AL br HllaBoll ARG drdra MRl are o T 2

el evat edetuerped/at chemic peeblopihl Wisbalewegiludth CparHosté GckizopMasar i Se to

corrpoungﬁ of, eneral forpula, I1]. )
- Alzheimers disease, cognitive disorders and memory deficits.




10 Alternatively, conpounds of general fornmula IIl can al so be prepared by
for exanple reaction of a conpound of .general fornul aSUcto“Biext 7
- .0-ketoester (general fornula IVa), in which Y and R3 are as descri bed
above udVhep/@8ResSsane conditions as described for the reRCI/EPI/O8643h t he
di oxi nones. Afterwards, cleaving the BO? protecting group in conpounds of
general 15 formula Il and concomtanf (]:ycl i zation of the deprotected
conmpound yi el ds the desired conpoungjﬁof eneral formula |I. Any other
suitabl e amino protecting group, sUCH™< e.g. Fnoc or benzyl oxycar bonyl
(Z), can be alternatively used instead of the BOC group. The
deprotection-cyclization can be @arried qut by treatin@ tfie conpounds
20 of gen@ Otnuka L1 lwikh §org For a B8RSt edraci dy '
~trifluorog wagi d Yl(j' A iR an rt sol vent®such @ Ehl or hane
(DCM) . The reaction isypreferably arried outengt teffperat tifes bepween 0 C
and 50 C. It may be advantageous to use al so PNl sol e or I
1, 3-di met hoxybenzene as a carbocati ofi=§&dvenger in the reaction m xture. WO
02/ 083665 -12 Schene B redyction general procedure J v A3 In addition,
conpounds of general forfqulia J, in w@ich Y, R, Rz apd R3 are as described
above, can be prep hacCorflihg t-o- me Bpr\by exanpl e reducing the 5
nitro group in co S Of fer al = F%k nul a V, t he ami no group and
subsequent heating of the reﬁctiogﬁ%ﬁ%ture flo achi the cyclization. The
reduction can for exangle be carried out using derbg, *gas in presence of
a suitable catalyst |like for exanple Raney-Ni ckel. her possi bl e
reduction nmethods are using tin(ll)chloride (SnCl2.2H20) in ethanol at
t enper at ures d § I Qn- r_and .10 ,a i gid. in
mxtur o of ThE hp o RhCn P eitpfend PRANISI B Sl vBE S8 Bai "e0
and al so B #ie¢apdwigtbed abovh sapbepmmpereddforammmpbundsaifigenérdiefonhuladhyer at ur es
bet weeg 2 8 } . jtigns for the respective conmpounds of
o i ploid i GERAl R 3RElhLE

general for n experimental part. Conpounds of

general formugg e\éamipp: rmitiﬁg cgmpgmdsa% g@‘lqgal%rr%{lﬁ 1PiaeSELkRsd IV,in

which Y and R’ are 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 I11.

10 Alternatively, compounds of general formula YII can also be prepared by for

example reaction of a compound of general formula II with a B-ketoester (general
formula IVa), in which Y and R® are as described above using the same conditions as

described for the reaction with the dioxinones.

Afterwards, cleaving the BOC protecting group in compounds of general
15 formula Ill and concomitant cyclization of the deprotected compound yields the
desired compounds of general formula I. Any other suitable amnino protecting group,

such as e.g. Fmoc or benzyloxycarbonyl (Z), can be alternatively used instead of the
BOC group.

The deprotection-cyclization step can be carried out by treating the compounds
20 of general formula III with for example a Bronsted acid such as trifluoroacetic acid
(TFA) in an inert solvent such as dichloromethane (DCM). The reaction is preferably
carried out at temperatures between 0 °C and 50 °C. It may be advantageous to use also

anisole or 1,3-dimethoxybenzene as a carbocation scavenger in the reaction mixture.




15 above, can be prepared according to schenme B by for exanple reacting a
conpound of general formula VT, with a di oxi none (gen RbobhP la 1V) in
an inertywg@busets | i ke for exanple toluene or xylene a Cﬁﬁ"
tenperatures, preferably between 80 C and 160 C. Schene

reduction by. a.) catalytic hydrogenatign. with Pd/C or Raney-N b.) SnCt z
2HZO c¢.) Zr, NH4Cl 5 Cctober 2005 PCTI EPO2/03643 VII general |1
procedure 20 1 5 Cctober 2005 WO 0243685 PCT/ EP02/ 03643 - 13 Conpounds of
general formula Il, in which Rl and R2 are as descri bed above, can be
prepared according to schene C reducing the nitro group_ in conpounds of
general fornulg VLI i n which cand R2 are as describgd pbove, to the
am no group. Th}%@juct Lon, oexanﬁxﬁnabe C 0 Stng hydrogen
gas in presence*ofamsui t abteJ5 catalysf‘@ﬁk@‘fo?tgzjgéJe %/- Ni ckel or
Pal I'adi um on carbon. Anot her Ipossi bl e r%gggtlon met hot:i s ust ng
tin(ll)chloride (§HCI 2. 2H20) i nl¥et hanol mdeedrenper at urey bet ween 70 C and
80 C (as described in Tetrahedron Lett. 1984, 25, 839), or alternatively’
in polar aprotic solvents, olike DMF, DVMA or NWP and the |ike, optionally
in the presence of bhases, QI exalpl.e pyrldlne @ 4riethylam ne and
the like, at 10 tenpe Nes b t en—6—c—-and her suitabl e nethod
i s using zinc-powles idye pr i,sence;,‘jQu:Earn’anl Qride in protic
solvents like for exanple wat er for et hanol at tenpeWat es_ between 20 C
and 80 C. The exact conditions for the respective go ds of general

formula Il can be found in the experinental part. Corrpands of general
- formula VI1, in which R and R2 are as described above,

In addition, compounds of general formula I, in which Y, R, R* and R? are as
described above, can be prepared according to scheme B, by for example reducing the
5 mitro group in compounds of general formula V to the amino group and subsequent
heating of the reaction mixture to achieve the cyclization. The reduction can for
example be carried out using hydrogen gas in presence of a suitable catalyst like for
example Raney-Nickel. Other possible reduction methods are using tin(Il)chloride
| (8nCl*2H,0) in ethanol at temperatures between 70 °C and 80 °C, iron-powder and
10 acetic acid in mixtures of THF, water and ethanol at temperatures between 50 °C and
- 80°C, and also zinc-powder in the presence of ammonium chloride at temperatures
- between 20 °C and 80 °C. The exact conditions for the respective compounds of

general formula [ can be found in the experimental part.

Compounds of general formula V, in which Y, R!, R? and R? are as described
15 above, can be prepared according to scheme B by for example reacting a compound of
| general formula VI, with a dioxinone {general formula IV) in an inert solvent like for

example toluene or xylene at elevated temperatures, preferably between 80 °C and 160
°C.

Scheme C

reduction by:
R NO a.) catalylic hydrogenation

n 2 with PA/C or Raney-Ni Hﬁm{z
/2 NHBoo b.) SnCl,"2H,0

¢} 20, NHO!

v general
procedure . I

20 J




15 can be prepared by different routes depending on the individual resi dues
R- and R2 Schenme D NO2 NHR general procedure A Via 5— = | Xa
R=Cl, F; = Ac NO2 NHBoo VIla R=C, F R=H GP A |phosgene,
Et OAc, WP@ 083¢65n t-BUOH R =H GP A, nethod b: Boc20, @szfoéﬁﬁutanone,
52 CR=H G A nethod c: i) Boc2O DNAP, THF, ii) TFA, DCM 0 C R = Ac:
GP A nethod d: i) Boc20O, DVAP, THF; ii) NH4OH, THE As descri bed in schene
o o OP U by Rhuntb B SRORE Mrkd (McPhith R ad R GOARripl iR AEREL | PO

above, Ris chloro of fluoro an ogen, can repare
protect i oRreRradsse qﬁmﬁogﬁhﬂmeﬁ YG@WQ nggfo gmépg@nemaburﬁdsruﬁgér&rayl a in

whi ch R fd)émﬂ§vﬁeﬁﬁ(rhiléﬁ‘i’(‘§99¥lear§s'c§s @k@gm@rowgﬁ,gmg@%%l e hydrogen,

with a tert,- butoxycarbonyl - group (
protecti ofedsiction amy ﬁéﬁmplﬁl’ﬁ’@@@wdl@tmjng bydmgﬂnegausmprasag:e@@muums of

gener als f QriMb@ilVisG é%ﬂ}%lé&aﬁe? Pq,lﬁkellﬁlf@ﬁlladﬁﬂ'ﬁ AN ng)gnbﬂng g% nce of a

base such as 'cesi um car bonat e reaction can I n pol ar
sol vent s Sertistior meghadia asiog tini dabdoréded fuCh1E,0) keethanoltaenqn@feadturees bet ween

20 C.and gQﬁ“Qen yf’@ 2983855 cﬂe Iu %ﬁ&hegggiettpggﬁlzgg) %/g%:: 6]éved by

Al ternative protectlono e am no-grog
prepari ng altermativelyt inmelatiagratid @b@yt&nhkeeDW DtvﬁdabrrNMP ahd dertpewpdivndly t he

gener al I descrj.bed .abov is chloro or
fluoro ang’E gép?%\t[‘h rfgasééﬁrh %ﬁ&aggp%gg ene. 1F§‘f galnélﬂle n&#’ Eﬁ(le’oattl c sol vents
bavene
such ol Etdmgeranres bttienRdGarat SEQ annptheamurabb rhethod & WingrziddPoderand
DS e ALERA U A ARIAIEL S By R gD 28] VoS v
ethanol at temperatures between 20 °C and 80 °C. The exact conditions for the

respective compounds of general formula II can be found in the experimental part.

Compounds of general formula VII, in which R' and R? are as described above,

15  can be prepared by different routes depending on the individual residues R! and R%

Scheme D
R NHR' general R NHBoe
procedure
A
Via R=CLF R =H Vila
IXa R=C|, F;R' =Ac R=CLF

R’=H: GP A, method a: diphosgene, EtOAe, 77 °C; then t-BuOH
R'=H: GP A, method b: Boc,0O, Cs,C0,, 2-butanone, 52 °C
R'=H: GP A, method c: i) Boc,O, DMAP, THF; i) TFA, DCM, 0 °C
R’ = Ac: GP A, method d: i) Boc,O, DMAP, THF; i) NH,OH, THF

As described in scheme D, compounds of the general formula VIia, in which R!

is as described above, R is chloro or fluoro and R’ is hyd.rogeﬁ, can be prepared by

20  protection of the amino group of compounds of the general formula Vla, in which R*
1is as described above, R is chloro or fluoro and R’ is hydrogen, with a tert.-
butoxycarbonyl-group (BOC). One possibility for the protection of the amino
function is for example reacting compounds of general formula Vla with di-tert.-
butyl-carbonate in the presence of a base such as cesium carbonate. The reaction can

25  be carried out in polar solvents such as acetone or butanone and the like at -
temperatures between 20 °C and 80 °C. “




- tenperatures between 20 C and 85 C to give the desired conpounds of general
formula Va. Another suitable nmethod to achieve this preiRePipgster is the
i nt er mredy@bfosh@sd Or mation of a di - BOC conpound by treat ngpi 0f, ounds of
t he general fornmula Via, , in which Rl is as described above, I's chloro
or fluoro and R is hydrogen, with di-tprt.-butyl-carbonate in the
presence of DVAP in an aprotic solvent such as tetrahydrofuran and the

li ke, foll ovvedﬂbs;naiefleb'cthe\peoueaimyaifth@ﬁn@ncsgﬂ%ﬂb%aﬁ%cgﬁ&'éﬂ ?ﬁahﬁ%t nent

vmthaBr Gy ke e roti ¢ solvents s
di chl orone ﬁ%ﬁgm?e a\q‘é }SS?Y&P?H?Q?‘¥3§“HF€EF%IEB@9 e ﬂéﬁ%@éﬁbéﬁﬁ@ﬁ‘é@ bet ween 0
C and 20 lﬁM}mng\/mas decritesti abede, mmuﬁsl& @ﬁoﬁ%ﬂa@hs HJGE%Q Yet

rrru a | Xa is the

anot her SLH[%]%% & d EE dta roduc nd gener

i nt er medi a rabicon? H‘{P'AES ‘Cﬁ‘@t 38 Ep%’i/oﬂé'&]tlw@ﬁ?abf conpounds of

the gerfer dbmbemmubet:nd °Cit 100FClarfdsubSeqhn oSt RATt ORYEranRelfuCh! 0T 0 OF
tert.-butyl-carbonate 1n the presence

fl
i D terebEianatin SOEE tneh'ss dihloramettions h har iehnsaeitund 0k he s

fol | owed Mympelaants heawesmord arﬁfSS?@tb%Wthggéueg Qﬁﬁﬁo@a{dééﬁg@h&‘iﬁt Wth a
Br onst ed- ase ke e.g.- aqueous anmmoni a (N aproti c sol vents such

as tetrahydh n di et hyl ether or 1,4-di oxane and the like, at
"~ tenperatures | an 0Cto ve t he desired conpounds of general
25 fornul a Va%%%% ls‘é‘%q? &’ﬁé 3 AGhiETe IPTBKC@%StEPﬁSﬁbe fdereeddinte as shown in
scheneldD  darmmndrivn dfapliiBac E&nﬁ;ﬂ%ﬁfrezﬁﬁ]eﬁp c%' 'dyoféﬁ% #Ja? Llefoﬁfqﬁ‘irt' ng
[

mat eri al s r CO% lﬂg{[ gl ged by standar trans ons
nitration RarIBIGEY e abg¥ArBridFleTsorftuarpend Bl isdwdragen, with

or t ho- posdi-tart-Buayltdacbare i th@ife@éiﬁ@%ﬁlDMPﬁaﬂ{ 8BSt dEgeL bed 10 J.

Med. Che 7,467; ortho-nitration of dcetan e- conmpounds
fol l omedmﬁiff%‘éféﬁ PéPFléﬁ*queszIPafre éxaﬁfﬂt@ea@m@wmf pongls BQGretyarigxi de

sol uti on nreatrﬁﬂ'u&ﬁﬂﬁa Boelsteg Akl jike & 'T@P@%l 5&%%85 k(ﬁ@gxté deXg- Synth.

1945, 7 . Me nown to anyone skilled in
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‘exper i mentlad geparal formula Vla, in which R is as described above, R is chloro or fluoro and R’
20 is acetyl, with di-tert.-butyl-carbonate in the presence of DMAP in an aprotic solvent
such as tetrahydrofuran and the like, followed by selective removal of a single BOC-
group by treatment with a Bronsted-base, like e.g. aqueous ammonia (NH,0H), in
aprotic solvents such as tetrahydrofuran, diethylether or 1,4-dioxane and the like, at

temperatures between 0 °C and 20 °C to give the desired compounds of general
25 formula Va.

Apparently, the protection of the amino function as shown in scheme D can be
applied to a number of commercially available starting materials or compounds
synthesized by standard transformations {e.g. nitration followed by selective
ammonolysis of the halide in ortho-position to the newly introduced nitro-group as

30 described in J. Med. Chem. 1994, 37, 467; or ortho-nitration of acetanilide-compounds
' followed by deacetylation with for example aqueous potassium hydroxide solution or
~ aqueous hydrochloric acid as described in Org. Synth. 1945, 25, 78 or in J. Med. Chem.
1985, 28, 1387] known to anyone skilled in the art to produce the corresponding 2-
nitroanilines with the general formula Vla, in which R is as described above, R is
35 chloro or fluoro and R’ is hydrogen, or 2-nitroacetanilides with the general formula

- IXa, in which R’ is as described above, R is chloro or fluoro and R’ is acetyl. The exact



According to schene E, conpounds of general formula Vib, in which R is
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The reaction is preferably carried out in acidic media, like for example acetic acid
- or propionic acid and the like, at temperatures between 40 °C to 120 °C. The exact

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

15 Also according to scheme E, compounds of the general formula Vic, in which R
is pyrrol-1-yl and optionally substituted as described above and R? is also as described
above, can be prepared from N-(5-amino-2-nitro-phenyl)-acetamide-compounds of
the general formula IXb, in which R? is as described above, by performing the same
condensation reaction of the 5-amino-group with a suitable substituted 2,5-

20 dimethoxytetrahydrofuran with the general formula X as described for the reaction

~ with the 2-nitro-1,4-phenylenediamine. The deacetylation of the compounds of
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with the 2-nitro-1, 4- phenyl enedi am ne. The deacetyl ati on of the conpounds
of WO 02/ 083665 16 5 Cct ober 2005 PCT/ EP02/ 03643 gengm{obg la I Xc, in
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low tenperature, Iike for exanple -35 C, followed by reatrren Wi t h base,
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sodi um hydr o Ea[n%c ‘a\"%r egndﬁe |Ig he resultlng1
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this sequgnce can f oun n Tetc{ ahfdéon 1971, 27, 1973- 10 Scheme F
br . Meut ﬁ)e art, gga EI%WR}E( ’a?/F introduced after the pyrrol ring synthesis. The two- -step

sequence consists of reacting the furan with bromine in MeOH at low temperature,

like for example —35 °C, followed by treatment with base, like for example triethyl-

amine and the like or potassium carbonate or sodium hydrogen carbonate and the like.

20 The resulting 2,5-dimethoxydihydrofuran with the general formula VIII, in which R,

R®and R® are as described above, can be reduced by catalytic hydrogenation, preferably

in MeOH with catalysts like for example Palladium on carbon or Raney-Nickel and the

like, to produce the desired 2,5-dimethoxytetrahydrofurans with the general formula

X. An example for this sequence can be found in Tetrahedron 1971, 27, 1973-1996.

25 Scheme F
Rb HC b < ] c
B, MeOH N H, R A
/ \ -35°C — Pd/C or Raney-Ni
R _ o then base - MeOH‘ o) OMe MeOH MGOHE (o] OMs
Yill X

The exact conditions for the individual compounds to be synthesized can be
found in the experimental part.




then base . O1 VIII PcVC or Raney-Ni McOH X The exact conditions for the

i ndi vi dual conmpounds to be synthesized can be found |g?cl8)§)gp i ment al

part. 5 %t ?ber_2005 WD 02/ 083665 -17- Schene G PCT/ EPOZ/ 4% %VI d

R=C , F ‘6’ [303?66°pr ocedure E Vic Another nmethod of. prepdGTERREMIBUNnds with

the general formula Vic, in which R ig pyrrol-1-yl, optionally

- substituted as descri bed above, is by nucleophilic 5 substitution reaction
of conpounds of the general fornul ggMdggin which Ris chloro or fluoro

and R2 is as described above, with thhe correspondi ng pyrrol as shown in

scheme F. The reaction is preferghly ﬁflrried out in a polar, aprotic

sol vent such as dinethyl formam met hyl - py¢rolidone or dinethyl

sul f oxi de and the like. The bage-4ap be selected fromthe sterically

- hindered am nes sH soifiethylam fe or 10 Hgnig 3 base, al koxi des such as

sodi um et hoxi de an rt.-butoxide or hydrides N&odi um hydri de.

The reacti on can g ETe! nmed at 5& erat ures bet'wee C and 110 C,

dependi ng on the individual conpeiBsseto be synt heBized. The exact

~conditions for the magpective conpdunds used in this Hgventi on can be found
in the experimentg.part. 15 As shown in scheme H, conpounds of general

formula VIIb and MIIc, in which R2 is attached via a sulfur- or _

nitrogen-atom respectively, and substituted with R and R' as described

above, can beigyieRarh8Hod hP m%ow;%;o it b,; ral forodla Vila, in

which R i.s aﬁl descr bedbgjg?egbo e a.ddgdlggu%ﬂﬁ%g%ggarﬁ?r uug"‘r‘g?c’gi/ a

nucl eoph i'high R is pyrrol-1-yl, optionally substituted as described above, is by nucleophilic

5 substitution reaction of compounds of the general formula VId, in which R is chloro

or fluoro and R is as described above, with the corresponding pyrrol as shown in
scheme F. The reaction is preferably carried out in a polar, aprotic solvent such as
-dimethyl formamide, N-methyl-pyrrolidone or dimethyl sulfoxide and the like. The
base can be selected from the sterically hindered amines such as triethylamine or

- 10 Hiinig’s base, alkoxides such as sodium methoxide and tert.-butoxide, or hydrides
such as sodium hydride. The reaction can be performed at temperatures between 20 °C
and 110 °C, depending on the individual compounds to be synthesized. The exact
conditions for the respective compounds used in this invention can be found in the

experimental part.

15 As shown in scheme H, compounds of general formula VIIb and Vllc, in which
R’ is attached via a sulfur- or nitrogen-atom, respectively, and substituted with R’ and
R” as described above, can be prepared from corﬁpounds with the general formula
Vlla, in which R' is as described as above and R is chloro or fluoro, by a nucleophilic
substitution reaction vﬁth the respective amines or mercaptanes in the presence of a

20  suitable base, | |




substitution reaction with the respective am nes or rrercapt anes in the
presence of a 20 suitable base. WD 02/083665 N trogen Bggl gp@(kes NO R NH
2 DVBOo 5t SNDMSO ViTa R=C, F Sulfur nucteophi I' es tob 2005
PCTI EPO?%% 18 Schenme HR, . NOZ NHBoc Vib R2_NR R?

procedure B NO2 NHBoc Vila R=Ct,F VIlcigR2 = SR ge_neral procedure C The
reaction is preferably carried out in a polar, aprotic solvent such as
“dimethyl formani de, N-methyl -pyrr dchagae or di met hyl sul foxi de and the

| ike. The base can be 5 selected fromthe sterically hindered am nes such
as triethyl am ndVtogenkuteoghiies base,

o~ NO R'R*NH 1

I:[ 2 DMSO or R j@”oz
—
R NHBoc Et;N/DMSO R° NHBoc
A
Viia general Vilb
R=ClF procgdure B2 = NR'R"
Sulfur nucleophiies
1 R'SH 1
-—-—-—__.}._
R NHRBoc DMF R? NHBoc
: general
VIIa procedure Ve
R=ClLF c Rz = SR’

The reaction is preferably carried out in a polar, aprotic solvent such as dimethyl
formamide, N-methyl-pyrrolidone or dimethyl sulfoxide and the like. The base can be
5  selected from the sterically hindered amines such as triethylamine or Hiinig's base,
alkoxides such as sodium methoxide and tert.-butoxide, or hydrides such as sodium
hydride. The reaction can be performed at temperatures between 20 °C and 110 °C,
depending on the individual compounds to be synthesized.

As shown in scheme I, compounds of general formula VIId, in which R?is

10  attached via an oxygen atom and R’ is as described as above, can be prepared from
compounds of the general formula VIa, in which R is as described above and R is
chloro or fluoro, by a nucleophilic aromatic substitution reaction with the respective
alcohol (R'OH) in the presence of a suitable base to produce compounds of the general
formula VIe, where the protection of the amino function can be performed as

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




al koxi des such as sodi um net hoxi de and tert.-butoxide, or hydrides such as
sodi um hydride. The reaction can be perforned at terrpgm{d%ﬁ‘@odgetween 20 C
and 110 %g dgpgendi ng on the individual conpounds to be synthesized. As
shown | WEUHEMES | | conpounds of general formula VIM in BRIEROZ®6435 10
attached via an oxygen atomand R is af described as above, can be
prepared from conpounds of the general forrmula Via, in which R is as
described above and Ris chloro orgdlpgno. by a nucleophilic aromatic
substitution reaction with the respective alcohol (R OH) in the presence
of a suit aldy®nhasenko produce conpounds of the general fornula Vie, where
the protection of the am no function can be perforned as 15 descri bed
earlier. Th& basencgan beRsil ect fromd,he class of Bror‘it ed bases such as
pot assi um hy ide and F8& |ike. réaction is prefer qried out in
a pol ar, apfofi tvsol verdmspuch ad Hyl f Qepgaii de, N- g r ol i done
or dinmethyl sulfoxide apd.f he |ike at tenpesededures bet ween 20 and 100 C
5 COct ober 2005/BAD 02/ 08dk&mePCT/ EPOYE 03643 - 19Schene | Oxygen

nucl eophi t es FXIROH KOH ® NH2 DVBO=-YRa R=Cl, F O (PPh3) 4Pé=0m NO2 RNH=

general Vie W- OR NO, NHBocC VIdrh method a: dphosgene, EtOAC, 77 °C: then 1-BuOH
GP A, method b: Boc O, Cs,CO,, 2-butanone, 52 °C
GP A, method c: ) Boc,O, DMAP, THF; i) TFA, DCM, 0 °C

Oxygen alkylation

' R-X

PPh,),Pd
ﬂﬁl\i% rf*aorp;z:line : \I‘C[NO‘ KHCO, R1ﬁNoz
0 NHBoc THF HO NHBoc DMF R NHBoc
‘) general general
| procedure procedure
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Yet another method of preparing compounds of the general formula VIId is
using O-allyl compounds with the general formula VIle, in which R! is as described
5 above, and perfoming a deallylation-alkylation sequence as outlined in scheme I. 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 [(PPh3)sRhCl]
or Palladium(II)-salts such as [(PPh3).PdCl;], followed by aqueous acid hydrolysis of
the resulting vinyl ether. An example for this procedure can be found in J. Org. Chem.

10 1973, 38, 3224. Another method for the deallylation is the reaction with Palladium(0)-
complexes such as [(PPhs)4Pd] in the presence of excess of a setondary amine, as for
example morpholine, as described for example in Synthesis 1996, 755. The alkylation of
the resulting phenols with the general formula VIIf, in which R! is as described above,
to the desired compounds of the general formula VIId can be carried out with

15 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 suitable solvent in
the presence of a base. The reaction is preferably carried out in polar, aprotic solvents,
for example chlorinated solvents such as dichloromethane, chloroform or

20 dichloroethane, or amides, for example dimethylformamide, dimethylacetamide and
N-methyl-pyrrolidone, or sulfoxides, for example dimethyl sulfoxide. The base can be
selected from the sterically hindered amines such as Hiinig's base, alkoxides such as
sodium methoxide and tert.-butoxide, hydrides such as sodium hydride, hydroxides




RZ=OR G A nethod a: diphosgene, EtQAc, 77 C; then t-BuCH GP A
met hod b: Boc., 0, Cs2C03, 2-butanone, 52 C GP A mithofo‘éioblah CZO DVAP,

THF; i a3BGM 0 C 2 Oxygen alkylation vile genera
nmor phol m%ﬁﬁoHBoc THE general procedure G NO2 procedur ePek&%% 6[8—1003 HO-

v _NHBxC DMF VUf general procedure H NgR-NHBoc VIId RZ = OR Yet another
met hod of preparing conpounds of the general formula ViId is wusing Gallyl
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above, on-a n Se uence as ined in
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exanpl e ata st. P Cl or Palla -salts suc
s T PrnayaEhRRey 1oy 5 et Bk %ﬂ%l&ompaﬁw% {44 fenelal Formula
5 VIId, in which R' is as described above and R is tert. -butoxy, the phenols with the
general formula VIIf can be treated with DMF-di-tert.-butylacetal in toluene or
benzene at 80 °C as described in Synthesis 1983, 135.

Scheme J

Carbon nucleophilés
1 R-"H,CO,R' R NO 1
R NG, DByt . 2 LiCl R NO,
—_—— e RO,C —_—
R NHBoc DMSO NHBoc DMSO NHBoc
100°C R H,0 a
general 100°C
Viia procedure Vih general Vg
R=CLF I, stepa R=CO,R, CN procedure R =CO,R, CN
R' = Me, Et I step b A= Me, Et
10 According to synthetic scheme ], compounds of general formula VIig, in which

R? is attached via a carbon atom and is as described above, can be prepared from
compounds with the general formula VIIa, in which R' is as described as above and R
is chloro or fluoro, by a nucleophilic substitution reaction with a malonic acid ester or
-half-ester in the presence of a base as described for example in Org. Prep. Proc. Int.

15 1990, 22, 636-638, followed by the removal of one of the alkyl carboxylates via
decarboxylation as described for example in Synthesis 1993, 51. The exact reaction _
conditions vary with the identity of the individual compounds and are described in the
examples. '




the resulting vinyl ether. An exanple for this procedure can be found in J.
Org. Chem 10 1973, 38, 3224. Another nethod for the dg c'téﬁleﬁﬁid_})n is the
reacti ogl m@}t{o@ &al | adi um( 0) - conpl exes such as [(PPh3)4 In the presence
of excedd ¥%econdary amine, as for exanpl e norphol | PEIERR/EEScr i bed
for exanple in Synthesis 1996, 755. Thesalkylation of the resulting
phenols with the general fornmula VIIf, n which Rt is as descri bed above,
to the desired conpounds of the gengiglyeflermula Vild can be carried out
with 15 el ectrophilic reagents of the general fornmula R X, in which R has
the neaning of lower alkyl, lowerpalkenyl, al kyl acetate or benzyl and X
represents F‘g | eavi fig gro.hgp.adaformﬁi@mmlae %,Q’éfde, brom de, et hanesul fonate
or tolylsul i

[]rg a suitable sel-went in the preatnce ofla bege. The
reactionis pfiefdrably carried out 1n polar, aprotic sdfvepts, for exanple
chlorinated s nts sucT¥® di chi or ometohansg: chl or of or 20

di chl or oet hane, or am des, for agplte ®WFnEtthyl f or mam de, di net hyl acet am de
and N-methybr, oy ome] el onmea@y  Sul f oxi des, for exanpl e di méYhyl sul f oxi de.
The base cénCihél sel ected fronfe¥RSstB@rieg) ,@uﬁiﬁﬁ% ed &him&sBguch as
HUnig' s base, al koxides such as sodi um net hoxi de and t &% But oxi de,
hydrides such as sodium hydride, hyifEfxi des 5 October 2005 WD 02/ 083665
PCT/ EP02/ 03643 -20- such as potassi um hydroxi de, carbonates such as

pot assi um car bonatg or hydrogen carbonates such as potassiup hydrogen
carbonate. glhe reafti@p can beepatfQpaRg.ate tenperatures yeen -20 C and

80 C, depen@ﬁb’\*ﬁ’e f ndi_vi dual c#dei?ads t o be gSynt hesj zefl. For the
synthesis of thglO tert. -butylm«cQBpPeMEs k&N t he g& a5 Vvid,
in which R is as described above and R2 is tert.-bMenols W th
the general formila VIIf can be tr@aked with DVF-di-tert.-butylacetal in
-toluene or berzenguat 80 C as des&Pfded in Synthesis 1983y 135. Scheme J

Carbon nucl eophi+@snila R=Cl,F NO2 NHBoc R '"' HZCO2R YALcHN® .) Bu22

According to Scheme K, the dioxinones and 8-keto esters building blocks with

the general formula IV and IVa can be prepared by methods known to someone skilled

5 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.

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

formation of pharmaceutically acceptable salts of basic compounds of formula L.
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|, step aR = CO2R, CNprocedure R = Me, Etl, step b V'k@)ctofeﬂ(B@ZR

R = Me; cor di ng to synthetic schene J, conpounds formul a
Vilg, iﬁ%ﬂll@ﬁ&%m is attached via a carbon atomand is ’&g@&% ed above,
can be prepared from conpounds with the2general formula VIIa in which R

Is as described as above and R is chloro or fluoro, by a nucleophilic

substitution Teactmpoundstai f@mm}d Daidothae lpﬂaﬁﬁi@ﬁnmﬂy ac&@fafbie%ﬁlteﬁrel n the

rep. Proc. Int. 15
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vi a decaptwmyticatmf@mua&ndb:&a:hrdmdne‘wmogkﬁ}rﬂikc&déﬂﬂ ﬁ)tihtalg% §/c$odf93, 51. The
Hia7

exact rea ons, r with.the.identit ndi vi_dual
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20, gener a|
g/fgflegﬁrcetr%gpﬁnts poor glolﬁd I?Lrlpply to thle brain, sta?cor%I injuries, head m}une%, hypoxia

caused by pregnancy, cardiac arrest and hypoglycaemia. Further treatable indications

are acute and chronic pain, Huntington's chorea, ALS, dementia caused by AIDS, eye

injuries, retinopathy, idiopathic parkinsonism or parkinsonism caused by
10 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.

'The compounds of formula I and pharmaceutically acceptable salts thereof can
“be used as medicaments, e.g. in the form of pharmaceutical preparations. The
15 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 parenterally, e.g. in the form of injection solutions.

The compounds of formula I and pharmaceutically acceptable salts thereof can
20  be processed with pharmaceutically inert, inorganic or organic carriers for the
production of pharmaceutical preparations. Lactose, corn starch or derivatives thereof,
talc, stearic acid or its salts and the like can be used, for example, as such carriers for
tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers for soft
gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid
25  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 alcohols, polyols, glycerol, vegetable oils
and the like, can be used for aqueous injection solutions of water-soluble salts of
30 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, stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants,
35 salts for vafying the osmotic pressure, buffers, masking agents or antioxidants. They
- can also contain still other therapeutically valuable substances.
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preferably between 7 and 700 mg per day.

The present invention relates also to the use of compounds of formula I and of
15 pharmaceutically acceptable salts thereof for the production of medicaments, especially
for the control or prevention of acute and/or chronic neurological disorders of the

aforementioned kind.

The compounds of the present invention are group I mGlu receptor
antagonists. The compounds show activities, as measured in the assay described below,
20 of 10 UM or less, typically 1 uM or less, and ideally of 0.3 uM or less. In the table below

are described some specific Ki values of preferred compounds.

Compound K; mGlu2 (uM)

4-{3-(5-hydroxymethyl-[1,2,3]triazol-1-y1)-phenyl]-7- 0.074
morpholin-4-yl-8-trifluoromethyl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one

'4—(8umorpholin-tl-yl-4-oxo—7-triﬂuoromethyl—4,5~dihydro- 0.020
3H-benzo{b][1,4]diazepin-2-yl}-pyridine-2-carbonitrile

3-(4-oxo0-7-pyrrol-1-yl-4,5-dihydro-3H- 0.035
benzo[b]}{1,4]diazepin-2-yl)-benzonitrile

3-(8-iodo-4-oxo-7-pyrrol-1-yl-4,5-dihydro-3H- 0.075
benzo[b]{1.4]diazepin-2-yl)-benzonitrile

| 3-[4-0x0-7-(3-phenyl-pyrrol-1-yl)-4,5-dihydro-3H- 0.075
benzo[b][1,4]diazepin-2-yl}-benzonitrile
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2-[3-(4-ox0-7-pyrrol-1-yl-4,5-dihydro-3H- 0.091

benzo([b][1,4]diazepin-2-y1)-phenyl) -oxazole-4-carboxylic

acid (2-hydroxy-ethyl)-amide

4-[3-(2-methyl-2H-pyrazol-3-yl)-phenyl}-7-morpholin-4- | 0.006

yl-8-trifluoromethyl-1,3-dihydro-benzo[b][1,4] diazepin-2-

oneg

4-(4-0xo-8-thiomorpholin-4-yl-7-triflucromethyl-4,5- 0.0009

dihydro-3H-benzo[b](1,4]diazepin-2-y1)-pyridine-2-

carbonitrile

7-ethoxy-4-[3-(5-hydroxymethyl-[1,2,3] triazol-1-y1)- 0.0835

phenyl}-8-trifluoromethyl-1,3-dihydro-

benzo[b][1,4]diazepin-2-one

4-(8-ethoxy-4-oxo-7-trifluoromethyl-4,5-dihydro-3H- 0.008
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3- (4- oxo- 1 gtzd{b] (1,4]dtkzepirb2digRydr o- 3H 0. 035 benzo[ b]] [ 1,41
di azepi n- 2 benzent-tril-e

3- (8-i odo- Al-mxkhym-mymycdzelldyyﬂﬂe@dﬂﬁ*&ﬁﬁi&n&lﬂﬂﬁdﬁ@ Reggal b] [ 1, 4]

di azepin- 2 ?ﬂigj

3-[ 4- oxo- & ﬁ U j)cﬁazfpﬁ R 5- di hydr o- 3H 0. 475 benzo[ b]

[1, 4] di azenpi id A 1 36 24 5 er 2005’

bCT/ EPO2] 0%6['23(% H)}d]m)a@ﬁgtﬂﬂ d Helth%rl VR, el )rif)’5 ﬁenyl 25 ((F(SO
methyl-8-trifluoromethyl-1,3-dihydro-

benzo[b](1,4]diazepin-2-one

I 3I—IT-]'..Y354'74£O binding on mGlu2 transfected CHO cell membranes.

Transfection and cell culture

cDNA encoding the rat mGlu2 receptor protein in pBluescript II was obtained from
5 Prof. S. Nakanishi (Kyoto, Japan), and subcloned into the eukaryotic expression vector
PcDNA I-amp from Invitrogen (NV Leek, The Netherlands). This vector construct
(pcD1mGR2) was co-transfected with a psvNeo plasmid encoding the gene for
neomycin resistance, into CHO cells by a modified calcium phosphate method
described by Chen & Okayama (1988). The cells were maintained in Dulbecco’s
10 Modified Eagle medium with reduced L-glutamine (2 mM fina] concentration) and 10
% dialysed foetal calf serum from Gibco BRL (Basel, Switzerland). Selection was made
- in the presence of G-418 (1000 ug/mL final). Clones were identified by reverse
transcription of 5 g total RNA, followed by PCR using mGlu2 receptor specific
primers 5’-atcactgettgggttictggeactg-3’ and 5'-agcatcactgtgggtggeataggage-3’ in 60 mM
15 Tris HCI (pH 10), 15 mM (NH4),50,, 2 mM 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. '
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2- [ 3- ( 4- OKBEPESYHUR bufferwon&i&ngbh)&%pﬁﬁtbxofp@?hpg?%%{xﬁ%’o terfrviHs

di azepi n-2-yl ) -phen - oxazol e-4- carboxyli'c aci . roxy-ethyl)-am de
4- | 3P ( 2-’??5%/%4? W%‘% 8?546-%@@951?%%@@%%&%@@ Swdlizenhantl) is@gbovine
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4- (4- oxo- 8-t hi onorpholin-4-yl-7-trifluoromethyl-4,5-0.0009

_ ‘ : Ll ' il A i
g ydno LRIl 9 ropi 1291 ). pyridine 2 sarbonitrile
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Lo ar g o BT b oo BB Coronsos
experiments were performed with membranes incubated with 10 nM [°H]-LY354740
15 atroom temperature, for 1 hour, in presence of various concentrations of the
compound to be tested. Following the incubations, membranes were filtered onto
Whatmann GF/C glass fiber filters and washed 5 times with cold binding buffer. Non
specific binding was measured in the presence of 10 uM DCG IV. After transfer of the
filters into plastic vials containing 10 mL of Ultima-gold scintillation fluid (Packard,
20  Ziirich, Switzerland), the radioactivity was measured by liquid scintillation in a Tri-

Carb 2500 TR counter (Packard, Ziirich, Switzerland).

Data analysis.

The inhibition curves were fitted with a four parameter logistic equation giving K;

" values, and Hill coefficients.
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4- (8-nmet hyl -4-oxo-7-trifluoronethyl -4, 5-di hydro-3H- 0. 098Rdperimise] [ 1,4
di azepi %#&ﬁé‘fy“ di ne-2-carbonitrile : :
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7-chl oro-4-[3-(5-cycl opropyl am nonet hyl=T 1,2,3] triazol-1-0.0155
yl)-phenyl] -8-triflu oronethyl-1,3-di hydro- benzo[b] [1, 4] di azepi n-2-one
4-1 3- (5-cycl opr opyl am nonet hyl - [ 1Mol -l -yl)--0.026 phenyl]
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final). Clogaes wer e ntified by_reverse_transcription of 5 g total RNA

i d
fol | owed BY<PARTIEAGTSTAR dmirBrEept Fess fabiBuC ipCHpsiafor 2.5 h. Removal
5 -atcact@fcthéggmléﬂ:gg@ﬁﬁg@mﬁa%Mv@sp%%@&%%ﬂﬁ&ﬁﬂ&%ﬂ&%t aggagc-3' in 60

mV 15 Trig HC1(pH 10) . mM (NH4) 2S04, 2 M MyCl 217 25 units/ L Taq
Pol yner as%“ﬁ?\ﬁnf‘}(*?%m?é‘yé‘vgflg?aﬁ?{&%%‘% R VatheP-pitfgphanyl)-prrbamicrgifitedn at 72 C
for 30 s,butplcester B8 Nyeld3r oliddenat urati on.

15 Method b (from 2-pitroanilines): To a mixture of the 2-nitroaniline (142 mmol) and
cesium carbonate (55.5 g, 170 mmol) in 2-butanone (740 mL) was dropwise added a
solution of Boc;O (37.8 g, 173 mmol) in 2-butanone (170 mL) and the resulting

mixture was stirred at 50 °C to 80 °C until tlc indicated complete conversion. The

solvent was removed in vacuum, the residue was treated with a mixture of H,O (240
20 ml)and MeOH (240 mL) and extracted with hexane (3 x 500 mL). The combined
hexane layer was washed with brine (200 mL) and all aqueous layers were reextracted
with hexane (300 mL). All combined hexane layers were dried over MgSQy, filtered
and the solvent was removed in vacuum to give an orange solid, which was purified by
silica gel column chromatography with hexane/EtOAc to give the {2-nitro-phenyl)-
25 carbamic acid tert.-butyl ester as a yellow solid.

Method c (from 2-nitroanilines): To a solution of the 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 (246 g, 1128 mmol) in THE (500 mlL) and stirring was
continued at 23 °C for 75 min. The entire mixture was evaporated to dryness and dried
30 atHV toleave a dark brown solid. 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 icecold sat. NaHCO;-sol., extracted with DCM,
washed with brine and dried over MgSO,. Removal of the solvent in vacuum left a dark




WO 02/ 083665 -26 5 Cctober 2005 PCT/EP02/ 03643 Menbrane preparation Cells,
cultured as above, were harvested and washed three timgeg kP |d PISS and
frozen &booBsksbss The pell et was resuspended in cold 20 % ’%ﬁ%&l buf f er
containing 10 mM EDTA (pH 7.4), and honogenised with a p

(Kinematica, AG Littau, Switzerland) -f28- 10 s at 10 000 rpm After
centrifugation for 30 mn. at 4 C, the pellet was washed once wth the
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10 P3HI-LL?%14€F2F€)ab$Vﬁﬂomgsqﬁﬂter t hawi ng, the nenbranes were resuspended in
cold 50mMM Tris-HCI buffer containing 2 MM MC .-, and 2 mM CaCl 2, (pH 7)
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Fol | ovi ng e Tampae R BERI (0N B0 in dhir AP0 mhmad saminecr ¢
gl ass fi b&ss dopfinwedsat28dCnansth€d isdititesoinpleted eohebr Qb M f18farNON
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sci nti | | aPrigHaliwasidiss¢lPed e FIAF (200 All) bed 25 BWNEZEOH @mq’)l% Jo0enhagaact i vity
was S I: QLU Lntillation i Tri-_ Carb 2500 TR counter
(Pacg?dfgd%gé ?%:/ ,“}l%nggéjﬁ)ftgﬁed‘)@S sﬂ’ﬂegl 3523?9%!%1_ Heppdicatedioomplen curves were
fitted wignvesiboupoyped trted BrHCDe!S kkteacteiliaith BFO Ak 38 dShe o\%h&q%ﬁ/gnd Hill

- LES

coef fici gRys saroNGEERREL,; 2093 MO 02/ 053665 PCT/ EP02/ 03643 - 27- E

General pr olz SHiure ;%grsé) L2 gf% el %Fec}%vﬁf gf@%h%‘ﬁ?f"’al ehitssaiventdai d

tert. - butipruwsiefian fellomta brosws seittl WhitkSvas Qénc2all g OBEGI A} S,
transformation or — if necessary - coated on silica gel and purified by silica gel column

15 chromatography with hexane/EtOAc to give the (2-nitro-phenyl)-carbamic acid tert.-
butyl ester as a yellow solid.

Example Al

!_5~Flu0ro-2-nitro-4-trif1u0romethvl~phenyl)-carbamic acid tert.-butyl ester

The title compound was prepared via the di-Boc-compound from 5-fluoro-2-nitro-4-
20 trifluoromethyl-phenylamine [prepared from commercially available 4-amino-2-
fluorobenzotrifluoride by: i.) acetylation withAc;O in toluene at 23 °C; ii.) nitration
with 100 % nitric acid from 10-23 °C; 1ii.) deacetylation with 2N NaOH in THF at 50
°C} (5.21 g, 23.2 mmol) and Boc,0 (10.63 g, 48.7 mmol), folloﬁed by treatment with 2

eq. TFA in CHCl; according to the general procedure A (method c). Obtained as a
25 light yellow solid (6.33 g, 84 %).

- MS(ISN) 323 [(M-H)'}; mp 104 °C.

Example A2
(2-Nitro-4-pyrrol-1-vl-phenyl)-carbamic acid tert.-butvl ester

The title compound was prepared via the di-Boc-compound from 2-nitro-4-pyrrol-1-

30 yl-phenylamine (Example F1) (13.5 g, 66.4 mmol) and Boc,O (30.45 g, 139 mmol),
followed by treatment with 2 eq. TFA in CH,Cl, according to the general procedure A
(method c). Obtained as a yellow solid (16.0 g, 79 %).

MS (ISN)) 302 [(M-H)].




5 Method a from2-nitroanilines : To a solution of diphosgene (4.1 nL, 34.1
mol) in EtOAc (40 nL) at O C was added a sol ution ofg fﬁ)b%f%d',dsroaniline
(45.5 rr&gpéq%igﬁEtOAc (200-500 nL), and the m xture was heated to reflux
for 18 . 881 vent was rempved in vacuumto |eave a BFBERP298H43d, whi ch
was triturated with hot hexane (200 r_n%g; The solid material was filtered
off and the filtrate was concentrated ufider 10 reduced pressure to | eave
the pure 2-nitrophenylisocyanate ag_a well.ow solid. This material was
refluxed in a m xture of excess teg‘@éﬁé% in CH2C12 for 2.5 h. Renoval of

the sol vemtolgfath A& GHYE -BJ'fﬂ ric)lc-i]-

RUrihied by,silica.gel colum
chr omat ogr aphy wi AT O : 1 8l

AT S A Strety+carpam ¢ aci d
tert.- bupydg
To a m xtur em%?&?ﬁ% cﬂv{:ys?%g%:{v

S Rak S PR e Bl P R far e (5.5
g, 170 mmihepyiamine ixrammpaBb 1] (740 nug, 2.6mamotl 6p@iCs €128 geid mmelphad i on of Boc20

(37.8 g, ly),, | - hut. apC 17 a ul ti m xture was
st rreg ag&%%mgatzg, gg %ngﬁtn??%%?%éqnﬁg%@%%a{@o%@ég ‘giﬁﬁ?fg&ﬁtﬁ’ %€ The

sol vent vgegerabponceduterd (methodip). Otezinediduelinasolid (366 e, 89 04). 2 i xt ure of
H20 (240 20 nLN)me;nd MeOH (240 nL) and extracted with hexane (3 x 500 ni).
The conbiMEdISe3éM-Eydrmp&s-9nd€hed with brine (200 nL) and all aqueous
| ayers were reextracted wth hexane (300 ni). Al conbi ned hexane | ayers
were dried over MgS4, filtered aBxhmtjleAdol vent was renoved in vacuumto
give an orange solid, which was purified by silica gel colum

chr omat od@aBaihoxiyi2nnieox 4uperiroh- DAL phenyi-yeebirhie atid-tait twaviphenyl ) 25 car banic
acid tert.-butyl ester as a yellow solid. Method ¢ (from 2-nitroanilines):
To a &bl vkhedlegompramgl wistprepanid Via ghe(GEdcrunippuad ronBRtdxy22 n@tro-10 Mol )

Boc20 ( 2460 -0y 7 Phen i ¥R tREARLRRF (PP E e oD ahd meid (E8rlca Bt 23

for 75 nitmoPhéolimmed by treasment avithed e TEAGN SFb AL tzocatdinges shegededi | ed 30 at

HV to le I m%w sal.id. s Thi ek s, di,ssolved in DCM (1100
m.), cog%fgaﬁtugéé%ggan ?Fﬁtff@’fdﬁa §’ilg%%)sorlﬁdﬁgi5§\%\/@§dded dropwi se. The

m xture wasg (1§ a2 C for 2 h, poured into icecold sat. NaHC®3-sol .,
extracted \?\/i(tsﬁ\”gél\/lqmmf/a{gﬁed with brine and dried over MgSO4. Renoval of the

solvepd in vacuumleft a dark WO Oﬁagﬁgggg -28 5 COct ober 2005

PCT/ EPO2/ 036- 13 brown solid which W ed on silica gel and purified by
silica gql.(@okiBunihy ur—tl%[@Wh%'%ﬁnmgﬂeq{vﬁgc%arﬁigag!i\feert.ztbuetvl

(2-nitro-phényl)-carbamc acid ter
ester

Obtained as side product in the preparation of Example A4 as a yellow solid (534 mg,
5.59).

20 MS (ISN) 388 [(M-H)].

Example A6

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

The title compound was prepared via the isocYahate from (5-amino-2-iodo-4-nitro-
phenyl)-acetonitrile [prepared from 5-chloro-2-nitro-phenylamine by: i.) iodination

25 with ICI/NaOAc in HOAc at 60 °C; ii.) reaction with ethyl cyanoacetate and KOBu' in
DMSO at 100 °C for 2h,; iii.) deacarboxylation with LiCI/H,0 in DMSO at 120 °C for
2.5h] (5.15 g, 17 mmol) and diphosgene (2.05 mL, 17 mmol) in EtOAc (150 mL),
followed by treatment with tert.-BuOH (25 mL) in CH,Cl, (25 mL) according to the
general procedure A (method a). Obtained asa yellow solid (4.00 g).

30  MS (ISN) 402 [(M-H)]; mp 124-126 °C.




butyl ester as a yellow solid. Method d (from2 nitroacetanilides : To a
solution of the 2-nitroacetanilide (100 5 mml) and 1 mol) in
THE ( 10vgw20s846523 C was dropwi se added wthin 15 murYgBC&k&%féz?%@Sof Boc20
(22.92 g, 105 mmol) in THE (100 nlL) and stirring was continued at

until tic indicated conpleted conversio3-The entire m xture  was
evaporated to dryness and dried at HV to |l eave a yellow to dark brown
solid. This material was di ssol veBxdmpl@AZ (200 nl) and 25 % NH4OH (77 ni,
500 mmol) vas 1D added dropvvl se. The mxture was stirred at 23 Cuntil tic
i ndi cat ed\ceE - SO 1 [-carbinid@cidstett.-bugk estaact ed Wit h

Et CAc, washed the organl C Iayer vmth sat NaHCCB soI and brine, dried
over MySObhe tigneppapousd was@repsiredyia therdi-Razeaommouafitfram Smhtlhoxv-ﬁmlﬂw-om solid

i ch_ s sty AR Bl S U S LT B Skl
chr gmtaﬁ o?:ﬁﬁa%)ﬁyﬂ =tfh11¢mddnfethﬁttl@6m with gieg.dl Rﬂw QHth Mcorcbhgnytm ger@adl bani c
acid ter s e

5- Fl uor o- %Ocp&htré[k ﬁt%rtﬁq% OBraffid gwﬁﬁi Qohd%%g%h“ c acid tert.-bu | ester

nitro or oaxzet n car
The titl ep@qiRQLy §[ ggdcw a the di-Boa-conmpound from
5-fluoro-2-nitro- uoromet hyl - phenyl am ne [prepared from

comerci al ly avai l abl e 4 am no-2- {£lyah Regnzotritluoride by: L) acetylation
withAc20 in toluene at 23 C ii.) ™ rratlvn with 100 %nitric acid from

CHZ ¢l ed 25
| h agﬁ%fv&@%ﬁ“&%ﬁ ‘“33’ g’%ﬁ)?“%é‘qﬁ%% 9@‘;"% fﬁ"f‘)‘%ﬁﬁ' & 30
Exanpl e Al ugrcrmthquayiamne ﬁPWIPa-rFrh@myxlfa-ﬂuwobs‘aﬂurxﬂuamrdethﬁlﬂ{anﬂﬂnﬁtyI est er
The 11 oo e L SIEC SRS (L e, .,
Boc20 ( 30at45 °; ii.1 8rativnl 100% HNIO;cined- b?y"@ foeasmmntnmdehcaﬂeﬁpnmmw CH2Cl 2

accordin a d : i.ned a yell ow
solid ( 1gN%8Ht‘H%9€/§%rONE fgf %ﬁ’lﬁqﬁd‘; ffﬁé R 196 %2%6-65@045‘?? ’WS‘%&/ 083665
PCT/ ER92/ fo8648] bpgeatment with 2 eq. TFA in CH,Cl; according to the general procedure A

(method c). Obtained as a light yellow solid (6.33 g).

MS (ISN) 323 [(M-H)J; mp 104 °C.

Exarnple A9

(5-Ethoxy-2-nitro-4-trifluoromethyl-phenyl)-carbamic acid tert.-butvl ester

20 Thetitle compound was prepared via the di-Boc-compound from 5-ethoxy-2-nitro-4-
 trifluoromethyl-phenylamine (Example D4) (4.16 g, 16.6 mmol).and Boc,0 (7.62 g,
' 34.9 mmol), followed by treatment with 2 eq. TFA in CH,Cl; according to the general
procedure A (method c). Obtained as a yellow solid (5.54 g).

MS (ISN) 349 [(M-H)']; mp 67.°C.

25 Example A10

(4-Cyano-5-fluoro-2-nitro-phenyl)-carbamic acid tert-butyl ester

The title compound was prepared via the di-Boc compound from 4-cyano-5-fluoro-2-
nitroaniline (24.2 g, 137 mmol) [Ohmori et al. J. Med. Chemn. 1994,37, 467 — 475] and
Boc,0 (61.5 g, 282 mmol), followed by treatment with 2 eq. TFA in CH;Chaccording

30  to the general procedure A (method c). Obtained by column chromatography
(hexane/ethylacetate 4 : 1) as a light yellow solid (14.5 g, 39%).




. Exanple A3 5- 2-Metho -etho -2-nitro-4- rol-1- 1-hen 1 -carbamc acid
tert.-bu 1 ester The title conpound was prepared fro er 2005
5- (2 nmet hoxy- et hoxy) 2-nitro-4-pyrrol-1-yl- phenyl arnl ne Eol?x q e D1) (711
mg, 2. GWW Xs20B (1.75 g, 5.4 mml) and 5 Boc20 (1P€T’E§02/®613 rnnol) in
2- but anone (20 m) at 80 Cfor 3.5 h ag ording to the general procedure A
(nmethod b). Obtained as a yellow solid ?865 ng, 89 %9 . M (ISN) 376
[ (MH) - ]MWS@@Q%I(F(IgEﬁ?Fple A4 5-Metho -2-nitro-4- rrol-1- |- hen |

-carbamc acid tert ester 10 The title conpound was prepared via the

di - Boc- conpound from 5- net hoxy- Zbﬁﬁ%ﬂ@%lpyrml 1-yl - phenyl am ne (Exanple
D2) (5.77 g, 24.7 mmol) and Boc2 51 mol), followed by treatnent

with 2 eg FA in CHZClZ accordl ng to the gener al procedure A (method c).
bt ai ned {38-140%Pat-nie-ddrifluoromatiyl phenr) tagbamisudd ®Nyb®3Pesfer M H) -] . 15
Exanpl e A5 4- 2tert -BuI rrol - 1V|) 5rretho-2 nitro-hen 1 1 -carbamc
aci d ter;qlggf ester (bt ai ng sr de product _in the preparation of
Exanpl e CEOTEPLEBNEDPIERAES X Bgcsompourbirass qomsrgredB [(MH) ' ] .

Exanpl®e AGailblz Radors- h—nht-rcﬁ-fll—t@mﬂn?mﬂbthflophc'ﬂ?lﬁmlmf CHDRG $5395id-Aert. - butyl

ester Th un £ Vi a anat e fro

(2t o ot bLESCRRRAAY MR PLEREE 36h K f@lwﬁ AR 2 ca

5-chl oroifﬁrmtﬁfézfpmwdmgtnehbgcnenl)prmc@duma‘tirmethodZB) Wbdinédds/aNelde in HOAC
at 60 C, sblid I3 lr@?:bg% with ethyl cyanoacetate and KOBut in DMSO at 100 C
for 2h.; iii. acar boxyl ation with LiCl/HO in DIVBOat 120 C for . 2.5
h] (5. 151\@5 Y o v in EtCAc (150 nl),
fol | oned by(tregtg?nhagr Mr}(Il)ﬁiltert ?%e’rd-ﬁ gg“‘mfs‘ iLIS CI2 (25nL) according to
the general procedure A (nethod a). Opt ai ned as a yeI | ow solid (4.00 g).

30 MS*(ISN) 402 [(MH-]; np 1@4_5112&’3955&& ober 2005 W). 02/083665

PCT/ EP02/ 036 43 - 30- Exarrpl e A7 5-Metho -2-nitro-4-trifluorometh [-hen 1
- car bam &%deép nitro-phenyl)-carbamic acid tert.-butyl esters;

(5-Chloro or -fluoro-2-nitro-phenyl)-carbamic acid tert.-butyl ester was stirred with
the desired amine optionally with DMSC, DMF, DMA, NMP or THF and/or DIPEA or
- EtsN at temperatures from 23 °C to 130 °C until tlc indicated complete disappearance
15 of the chloride or fluoride. 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,SOs. Filtration and removal of the solvent in vacuum left a
crude product, which was — if necessary - purified by silica gel column

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

Example Bl

(5-Morpholin-4-yl-2-nitro-4-trifluoromethyl-phenyl)-carbamic acid tert.-butyl ester

The title compound was prepared from (5-fluoro-2-nitro-4-trifiuoromethyl-phenyl)-
carbamic acid tert.-butyl ester (Example A1) (1.62 g, 5.0 mmol) and morpholine (2.18

25 ml, 25.0 mmol) in DMSO (10 mL) at 23 °C accordirig to the general procedure B.
Obtained as a yellow solid (1.83 g).

MS (ISN) 390 [(M-H)}; mp 75°C.




The title conmpound was prepared via the di-Boc-conpound from

- 5-methoxy-2-nitro- 4-trifluoromethyl-phenyl am ne (ExanplRdgd) 2 14 9. 17.5
ol ) ajeh Bakaes(8.04 g, 36.8 nmmol ), followed by treat np&m%%(} ﬁ eq. TFA
in CH2Cl2 according to the general procedure A (nethod cJ. fiied as a

yellow solid (5.86 g). M5 (ISN) 335 [(MA)"1; np 68 C. Exanple A8

5-Fluoro-2-nitro -4-trifluoroneth |- hen | -carbamc acid tert.-butyl ester

io The title conpound was preparedgpming;)t e di - Boc- conmpound from

5-fluoro-2-nitro-4- trifluoronethyl-pHenylam ne [prepared from

3-fl uoro-zzl-Atrif oronet hyl )-aniline . [CAS-No. 69411-68-33 by the follow ng

sequence ‘& 2500qt homargholyg-gyl-Artn pENYleplenydtcadt@ndy agid tert.4biutd at i on

- 100% HNC&s@at 10 - 23 C for 45 nmin; iii.) deacetylation with 2 N NaOH in

THE at 50 Cfor 6 h.1 (5.21 g, 23.2 nmol) and Boc20 (10.63 g, 48.7 mol),
15 foll O\éﬁ‘% t%?é treagﬂggnt with 2 eq. TFA in CH2Cl12 according to the general

- procedur Ute Lompagnd)was prspar eddepma §5-Alupr Rt nifrer4- sifl wodindthybpasiyh) . VS

(1 SN) 82ZaftaMliticid terfPbukiddsier (% ] 2 et e Q-4 t 1

f1 uor omet hylf - g nyf)-lﬂtﬁr_ S {8 g@}@dﬁpg@tdg?g%@fﬁ%yfgghﬁ%@é D)

conpound ) ;Sg’roé%PfP ine{@-6qnLB8i 2 ameblivias stirxsrhis DM$OX36 @LMat 130- 4-

trifluorotekéyrdmphenié s eoRb); ; ). and Boc20
(7.62 g, 34 9aﬂnﬁo|), %&%3@%{%{/@?& eat n%ér?tﬁlas]vﬁ%go‘fjs@é&%'i n CH2Cl 2

accordin e r ,procedure A (nethod c). Obtained as a yellow
solid (S%églﬁéﬁhfégﬁgﬁéﬁﬁ)bﬁpﬁﬁﬂﬂ]; mp 67 C. 25 Exanple ALO
- (4- Cyano-5-fluoro-2-nitro-phenyl' carbamc acid tert-butyl ester The title
conmpound was prepared via the di-Bpc c ound from 4-cyano-5-fl uoro- 2-
nitroaniline (24.9 g, 137 mmol) | £ ai. J. Med. Chern. 1994, 37, 467
- 475] and Boc20 (61.5 g, 282 mmol ), followed by treatnment with 2 eq. TFA
in CHYXCl (44¢enedimgrpigdint byi-haitoephemil) -prrbaethaced Ar{pRihegrc) . bt ai ned by
col.um chronat ogr aphy (hexane/ ethyl acetate 4: 1) as a light yellow solid
(14.5 g, 139%He cEmBBt:Q0&Y: Pred : 65 EPO2/ 03643, -31 M5 (1SN
260. 1 i S e S R R L N
anic aci &leiéF -_bbl@f §pte§§5}@{nple Al0) (4.67 g. 16.6 mmol) and morpholine (7.21 ml, 82.8

‘mmol) in DMSO (30 mL} at RT according to the general procedure B. Obtained as a

yellow solid (5.01 g, 87%).

15 MS (ISP) 349.4 [(M+H)"'].

Example B4

{4-Cyano-2-nitro-5-thiomorpholin-4-yl-phenvl)-carbamic acid tert-butyl ester

The title compound was prepared from (4-cyano-5-fluoro-2-nitro-phenyl)-carbamic
acid tert-butyl ester {Example A10) (2.00 g, 7.11 mmol) and thiomorpholine (3.38 ml,
20 35.6 mmol) in DMSO (30 mL) at RT according to the general procedure C. Obtained
- asalight yellow solid (2.20 g, 85%).

MS (ISP) 363.1 [(M-HY].

Example B5

(5-Methyl-2-nitro-4-trifluoromethvl-phenyl)-carbamic acid tert-butyl ester

25 Toasuspension of (5-chloro-2-nitro-4-trifluoromethyl-phenyl)-carbamic acid tert-
butyl ester (Example A11) (5.00 g, 14.7 mmol) and tetrakis(triphenylphosphine)-
palladium in dioxane/water (9:1; 50 ml) was added at RT trimethylboroxine (2.04 mi,
14.7 mmol). The reaction mixture was stirred under reflux conditions for 15h, filtered,




E

The title conpound was prepared via the di-Boc-conpound from comercially
avai |l abl e 5-chloro-2-nitro-4-trifuorom ethyl -phenyl am ge| NG
35375- 7%3&\? 8%92% 61 g, 94 mmol) and Boc20 (42.06 g. 193 mmIE fol |l oned by
treat me ¢ TFA in CH2C12 according to the genBrHEPB3tEdure A
(rrethod c). Obtai ned as a yeIIow solldaf(Sl 82 g, 99 %9. M5 (ISN) 339.1
[(MH'] and 341 [(M+2-1 1)"]; np 113-T15 C. 10 Ceneral procedure B: Pre
arati on ofyaBoMh ot gsters:
poit R R pul ROy colul Sifomfher £ oA Tta B8 RelBlty et

(5-Chloro 0 -nit c aci %er was
stirred vﬁ’&n‘”@ﬂg EI%EHYFB@WaWﬁ ,08Wal |y with DMSO, DWF, DMA, NWP or THE
and/or DIPEA or Et3N at tenperatures from23 Cto 130 C. unt|I tlc

i ndi cat edMSqi§i)sue2 f{Magppar ance 15 of the chloride or fluoride. The

-reaction was cooled to 23 C poured into ice-water, the precipitate was

filtered off, washed with water and dried in vacuum |n cases were the
product did not precipitate, tGengidprsRdwrsc:extracted with Et OAc, washed

wth water and brine, dried over Na2SO. Filtration and renoval of the

sol'vent iPrepaptiomof £Hisubstitatedde-mitodikehyl) WhibaMmiveSd terd hubgeasSary -
purified by silica gel colum 20 chromat ography wt exane/ Et OAc to give

the pure Tot k(ﬂunmmhhadlmm&rmhﬁl)ﬁnmlﬁf’ Mafs aB@d Wa@Me-sol. (5.4M in MeOH,

| -2-nitr uor rbam c_acid tert.-butyl ester The
title c o(rir)p%lu&'cjf ggcg.{})év&d#)ygﬂﬁ (]5 -chloro- or -fluoro-2-nitro- phenyi)ycarbamlc

(5-f 1 uor cacﬂ:lnrii-bawlfleste“rl(ﬁbumhaﬁahlﬁ)éhrrmg&ﬂw contif@¢PATE e Akl ECridicatedUt yl

mrnol ) i KOBRALE ittt St ehlaBBp bR e 46 PEREddeRarF Pt D,

Obt ai med &x&aategiaﬂlﬂhCBAO&OJ wakhéd wiB san NaH@)Cﬁ}s%Mbr’i;@eod.{lé%w;'ﬂI sFlp 75 C 5
Cct ober 2005 ﬁ\q 983005, PCT/ EPOZLO%F 3 =32 Exanpl e B2 (2-An no-
5-t hi onor Hor 13 S5 A0 QA B h Which Waspuyri eé&VB‘é‘ﬁ?ée &elluﬂlft ert.-b-9zl

ester Th&hh‘omlamgfa@hﬁwwhdlem&/mmb ﬁieﬁ:ﬁ@{ﬂre title compound.
(5-fluoro-2-nitro-4-trifluoronethyl -pheny carbam c acid tert.-butyl

ester (Exanple Al) (2.9 g, 8.94 mol), Et3N (5.6 nL, 40.23 nmol) and
t hi onorpholine (2.6 nL, 26.82 MeakjelpRgedinemD:ed in DVMSO (36 nL) at 23 C
according to the general procedure B. Obtained as a yellow solid (3.6 g).

M5 (1 SN) Rt@fardtid dI-HD-Jubstinmti72- 98 ré&phenylamines:

15 To a suspension of KOH (85 %, 3.62-7.96 g, 55-121 mmol) in DMSO (50 mL) was
added the alcohol (125-500 mmol) and the mixture was stirred at 23 °C until all KOH
had dissolved. The 5-chloro-or-fluoro-2-nitro-phenylamine (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 or fluoride. Poured into ice-cold IN

20 HCl or ice-cold sat. NHyCl-sol., 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 EtOA_c, washed with 1N HCl or sat. NH,Cl-sol. and brine, dried over
MgSOs. Removal of the solvent left a dark red solid, which was — if necessary - purified

by silica gel column chromatography with hexane/EtOAc to give the pure title
25 compound.

Example D1

5( 2-Methoxy-ethoxy)-2-nitro-4-pyrrol-1-yl-phenviamine

The title compound was prepared from 5-chloro-2-nitro-4-pyrrol-1-yl-phenylamine
(Example F3) (1.01 g, 4 mmol), 2-methoxyethanol (1.58 mL, 20 mmol) and KOH (316

30 mg, 4.8 mmol) in DMSO (5 mL) according to the general procedure E. Obtained as an
orange solid (870 mg).

MS (ISN) 276 [(M-H)'}; mp 115-118 °C.




Exanmpl e B3 10 4- Cano-5-nor holin-4- |-2-nitro- hen | -carbamc acid tert-bu

| ester The title conmpound was prepared from ctober 2 05
(4-cyan -0-2-ni tro-phenyl)-carbamc acid tert- ( Exanpl e
A10) (4%?“2"189% 6 mol) and rorpholine (7.21 m, 82.8 POy 0 (30

mL) at RT according to the general procsgure B. Cbtained as a yel |l ow solid
(5.01 g, 87%. 15 M5 (ISP) 349.4 [(M+H)}]. Exanple B4

4- Cano-2-nitro-5-thionor holin-4- g&[%ﬂ_@;g_z -carbamc acid tert-bu | ester
The title conpound was prepared from (4-cyano-5-fluoro-2-nitro

- phenyl) -EMdihaxye2-rigod-pyefdl-1b¢ipHen@a indhe (Exanpl e A10) (2.00 g, 7.11 nmmol)
‘and t hi onorpholine (3.38 m, 20 35.6 mmol) in DVSO (30 nL) at RT according
to the geRertille prmpatid easGrepdbd @frBﬁICB daar@zlmgbiq, et SPhdndlatdn0 9

?g%wm P@l &Z‘S‘P}‘l}P e?@ﬁ?&%%?‘g?%m?‘ ﬁ(e?rim}) aRdKPEH84% 30 mreel) iBut y|  ester

25 To | smhmézmmﬁccéﬁh@é”tlo%@ é’mm}rpwceauwﬁfcbut@&h@d@stéw&aﬁgtewlh) car bam ¢
amdterthqg ester (Exanple Al'l) (5.00 g, 14 nmol
r

tetrakis( enyl phosphi ne)- palladiumin di oxane/water (9:1; 50 m) was

added at ‘ t xine (2.04 mM, 14.7 mmol). The reaction m xture
was stirr (iﬁ’f'!&gﬁ Eéﬂ[‘”géﬂconditi ons for 15h, filtered, 5 October 2005 WO

02/ 083665 PCT/ EP02/ 03643 -33- evapgr at qd and purified by colum

chr omat ogr aphy on silica gel (hexag%m&—ﬁ% acetate 9:1) to yield a light
yel | ow sql | 3.2 9%, . IVB 3'9 2 [(MH) ]. General procedure C. 5
Preparatl 1 -carbamc acid tert.-butyl

ester ol ut| on the t was added NaOwe-sol .

(5.4 T@b R o e ‘T’as PﬁePireﬁﬂ%‘P“j‘(qfﬂ"ﬁP d“tlSS’/ %&FPmﬁhb‘r o- or

- # uoro aamnylramlnarnemym)@mvbamr] (4%ngdwﬁrnﬁmobldh&k@ﬂ?‘78 %20 mmol ) and
|nd|cated conpl ete disa pearance

stirring was,co

of the cHEBRIGE HeOH (o Rinaznd ESbiso 1S sccig e timgearint PEOCEYTE .

ext r act edMbiatrtedrls @ellowesided 184).h sat. NaHCOB-sol ., brine, dried over
MySO4. Rermpval of the solvent left an orange oil, which was purified by
silica gd‘lf[SQ‘tﬂI‘mmBS [¢h-Hirjtogsanhy wi th hexanel Et OAc to give the pure title
conpound.

15 Example D4

5-Ethoxv-2-nitro-4-trifluoromethyl-phenviamine

The title compound was prepared from 5-chloro-2-nitro-4-trifluoromethyl-

phenylamine [CAS-Ne. 35375-74-7] (7.06 g, 29.3 mmol) and KOH (4.26 g, 64.6

mmol) in EtOH (30 mL) and DMSQ (60 mL) according to the general procedure E.
20 Obtained as a yellow solid (4.20 g).

MS (ISN) 249 {(M-H)'}; mp 95 °C.

General procedure E:

Preparation of 2-nitro-5-pyrrol-1-yl-phenylamines:

Method a: A solution of the 5-chloro-or-fluoro-2nitro-phenylamine (10mmol), the

25 pyrrole (40mmol) and KOH (85 %w/w, 990 mg, 15 mmol) in DMSO (8.6mL) was
stirred for at 80 °C under argon atmosphere until tlc indicated complete conversion of
the chloride or fluoride {cf. . Med. Chem. 1994, 37, 467]. Poured into ice-cold 1N HCl
or ice~cold sat. NH,Cl-sol,, the precipitate was filtered off, washed with water and
dried in vacuum. In cases were the product did not precipitate, the mixture was

30 extracted with EtOAc, washed with 1N HCl or sat. NH4Cl-sol. and brine, dried over
MgSO4. Removal of the solvent left 2 dark red solid, which was ~ if necessary - purified




General procedure Di Pre aration of 5-Osubstituted-2-nitro- hen | am nes:
15 To a suspension of KOH (85 % 3.62-7.96 g, 55-121 nygdopefodddBO (50 n)
was ad}q,%d t he al cohol (125-500 nmol) and the m xture was stirred at 23 C
until aMM® ¥H86%ad di ssol ved. The 5-chl or o-or - f | uor o- 2- REFERBISAI| ani ne
(50 mol ) was added in small portions_ggg the resulting dark red clear
solution was stirred at 23-60 Cuntil tiC indicated conplete di sappearance
of the chbpsiiigesedEollihd#orH ] ' LN .20 _HCl .or ice-cold

sat . NMCI?SOIQ%, t he preé?%a%d;?%ﬁhm%eﬁ?%e?% oftg,él%téﬁgﬂrwt{%h wat er and
dried in YHBBHAY I n cases were the product did not precipitate, the mixture
was extracted with Et OAc, washed with IN HO or sat. NH4C -sol. and brine,
dri ed ove@ﬂw@a&fo REHINAE the pymele {H) mael) drpfIME (20ni) ned °G ehi aidedhi ch was
- i f neceNgHI%o 9% HMnidid : il i | c mat,gr. with

hexane/ Et (tﬁo ive %éﬁg%ﬁlﬁ%o lt%igi 1[2;@15%9018% 83%%.18’ @% efi%?bﬁglghlom-

5- ( 2- Mt hosduEPtroRBrnHine (80 mmpoly yFhefrnixturg Wapheated wnisNECTheet drgbe conmpound
was pr epagigsh : = 2 =4 - - -;nhenyl api ne anpl e F3)
L O g b B e it gl OBt G PR 515 50 g

4.8 ol )Mef Grp1982.#5) 4455¢ dadirerintwice-aeldg@hEChbr jue apkbar ANHECIGHE,ai ned as

an oran i -]x.nip 115-118 C. WO
021083eegﬁgﬁcjﬁlgf)ag?x’gsog@“%%‘%ﬁ% B’égg’é%%%ﬁg%ﬁ%‘%‘: RRERT WS ni tro- 4-
rol - 1- | -the@rodugt didenatipsedipitite, thomuduredvasastrprtebaitt EtORQWashed with

5-chl ggo- ft1lQ b ).=11- . ami n | e ,F3), (5,94 25 mmol ),
et ha?}gl ﬁg? ér%LO? Sj‘i‘h%@?lf%‘lsﬁ‘g?g%er%%ﬁg@ﬁ$%é§%%°%§t 1%Eor ding to
t he generearkpechindiduivbich washtifineessays raified by glicsgd] cdlun{tbcH8mgtograyBy (| SP)
234 [ (M A . B- V-2-nitror4-trifluorone - h n ainc 10
The tit I-el_aﬁéﬂcl)*r%pe%%n t?ééqgﬁ‘é’géi?\%%‘ﬂfg?‘\é%cﬁeﬁ‘ﬁ%dro- 2-nitro-4-trifluoronethyl -
phenyl ar ni ne [ CAS- No. 35375-74-71 gﬁérgﬂiegi 19.2 mmol ) and KOH (2.78 g, 42.2

2-Nitro-5-pyrrol-1-yl-phenylamine

15 The title compound was prepared from 5-chloro-2nitroaniline (1.73 g, 10 mmol),
pyrrole (2.8 mL, 40 mmol) and KOH (85 %, 990 mg, 15 mmol) in DMSO (8.6 mL) at

80 °C for 24 h according to the general procedure E (method a). Obtained as a brown
solid (1.52 g).

MS (EI) 203 (M™); mp >250 °C (dec.).

20 Example E2

1-(3-Aming-4-nitro-phenyl)-4-(2-chloro-phenyl)- 1H-pyrrole-3-carbonitrile

The title compound was prepared from 5-chloro-2nitroaniline, 4-{o-Chlorophenyl)-

pyrrole-3-carbonitrile [CAS-No. 74738-15-1] and NaH in DMF at 150 °Cfor 3 h

according to the general procedure E (method b). Obtained as a yellow-brown solid
25 (218 mg).

MS (ISN) 337 [(M-H)'} and 339 [(M+2-H)']; mp 267-270 °C (dec.).

Example E3

1-( 3-Amin0-4-nifro—Dhegy1)-4-phenvl—IH-Dvrrole-?}-carbonitrﬂe

Prepared from 5-chloro-2nitroaniline, 4-phenyl-pyrrole-3-carbonitrile [CAS-no.
30 40167-37-1] and NaH in DMF at 150 °C for 3 h according to the general procedure E
(method b). Obtained as a dark red solid (168 mg).

MS (ISN) 303 [{(M-H)'); mp 193-194 °C.




mmol) in MOH (20 nL) and DMSO (40 nlL) according to the general procedure
E. Ootained as a yellow solid (4.18 g). M5 (ISN) 235 £6¥kdﬂ)eri005”p 56 C. 15
Exanpl eg%dozﬁl‘s gQoxv-2-nitro-4-trifluorometh 1- hen |am % %@?W %3

conpound was prepared from5-chloro-2-nitro-4-trifluoro ¢ dp.*ﬁ nyl ar ni ne
[ CAS- No. 35375-74-7] (7.06 g, 29.3 nmmlzk _and KOH (4.26 g, 64.6 mmol) in
EtOH (30 nL) and DMSO (60 ni) according to the general procedure E. 20

Obtained as a yellow solid (4. &indlal pMRebfhre 249 ((MH']; nmp 95 C.
General procedure E: Preparation of Z-nrtro-5- rol-1- 1- phenyl am nes:

Met hod . a Prébagtdat d fnigh-1-08, ) ol ' . e (1 Omol),
the 25 rr? e $40rrm) ) " i DVBO (8. 6nl)
was sti -a¢etamidanbyeqndan at ed

conpl et e a6PRY-L:§i8 H%Ellal‘}ét &'ﬂi Qw I | Chem 1994,
37, 4671 Poured Pt anile 1@1 9dn{1€ 8 &?l‘[ rO ‘ga mg%(  the
preci pi t &leErogKe. ﬂ"qf’ﬁew@%}%f 1003\7\155@15% Wi t h vvat er and dried in vacuum I'n
cases were the product did not precipitate, the m xture was 30 extracted

with Et ORCOsfpEeied thed-nitrg- N4H¢enbkn€<h%m1mm®1{@@mmaﬁdnﬂmu -pleenylds i ed over

D consar o At KRS Ly SBLa S T Do B P Mnchf o,

~silica gé? lé(gpﬂﬁﬂvaéﬁﬁl@ﬁdaﬂf@rb@h@ wiktil e redicated Etrﬁpketetamngemmntdﬁﬁxq)ur etitle
conpound et qug@oolmg@@éb@'tﬁg uw@?@y%gdﬁté% 8T E%@NF (20 nt) at

0 C was added % 1 n mneral ol ortions,
f ol | oMed enyacmewﬁh Etﬂ)m (3-x B0WML) | Tioy @ nibinéd 6rg@adit l4yes v(réE@ wmu)mthThe m xture

~was heat er, ar sphe ntil tic_ indicated conplete
conver si &C%) L)c?ﬂdg‘? %ﬁ%’%’?%@m E?ftﬁssoivwde ft chegiyn eggpes, 4455] .
Pour ed lwﬂxirlum Heeifdd biNsiHE g eolugar Qﬁbﬂla fataptAG cRBlhexand 11O RIECI Pi tate
was. flltere(a_he tf[ep vvash%g with water and drled I n vacuum 1In cases were the

pr oduct &iva PEEPat e, the mixture was extracted with Et OAc, washed
HCl,. or ,sat sol.. and brine ried over SO4. Renoval of

with 10
the sol'vmf a‘f%‘r%“&“‘ﬂﬂ)“i}kfélaf%?l?’éls i LR NpRs(Pyrral11- ﬂér@e@wgrarghenylﬂmn fied by
silica getetanideso wrioderethe @haRbYs-(pyrrol-1-yl)-phenylamines are described with

the specific examples.

_)

Example F1

2-Nitro-4-pyrrol-1-yl-phenylamine

The title compound was prepared from 2-nitro-1,4-phenylenediamine (20 g, 131
20 mmol), 2,5-dimethoxytetrahydrofuran (18.3 mL, 135 mmol) in HOAc (37 mL).at 95
°C for 3 h according to the general procedure F. Obtained as a red solid (13.5 g).

MS (EI) 203 (M.

Example F2

4-1odo-2-nitro-5-pyrrol-1-yl-phenvlamine

25 The title compound was prepared from N-(5-amino-4-iodo-2-nitro-phenyl)-
acetamide (228 mg, 0.71 mmol){prepared from commercially available 5-chloro-2-
nitroaniline by the following sequence: i.) iodination with iodine monochloride,
NaOAc in HOAc according to Wilson, J. Gerald; Hunt, Frederick C. Aust. J. Chem.
1983, 36, 2317-25; ii.) nucleophilic aromatic substitution with NaN; in DMSO at 80 °C

30 for 15 h; iii.) acetylation with AcCl in HOAcat 120°C for 2 h according to Eur. J. Med.
Chem. 1988, 23, 553; iv.) Staudinger-reduction with PPh3/H,0 in THF at 23 °C for 1
h] and 2,5-dimethoxytetrahydrofuran (0.14 mL, 1.08 mmol) in HOAc (10 mL) at 95
°C for 2 h according to the general procedure F. Obtained as a yellow solid (221 mg).




wi th hexane/ Et QAc to give the pure title conmpound. Exanple El 2-Nitro-5-
5-12yrrl- hen lamne 15 The title conpound was prepare
5-chlorg-2nitroaniline (1.73 g, 10 mol), pyrrole (Z.gdﬁf_o?)g}%oos

KOH (8549 0¥¥8%4ty, 15 rnnol) in DMVBO (8.6 nL) at 80 C fREI/EROA3&Ecor di ng

to the general procedure E (nethod a). tained as a brown solid (1.52 g).
M5 (ElI). 203 (M); np >250 C (dec.). 20' 'arrple E2 1- 3An1no4nitro- hen |
-4- 2-chl | e ar e The |t| pr epar ed
from 5- ch %rgt?%%og‘r oléll#i;’ |air)leé’mI 7? gdi e‘ﬁ?fl%erfto Ehbﬁtrl | e

[ CAS- No. -N4QBg205n1] 2.6 mamdl kh THE [B/A raL) 450 °C f6o11 B (Dbtalﬁﬁdiﬁﬁ’ dydligwt 0 t he
general Og ?g% F (method b), Obtained as a yellowbrown solid 25 (218
Vs (1 ﬁ]) g(I\/H—I) ] and 339[ (Mt2-H)"'1; np 267-270 C (dec.).

Exarrple nit -4- hen |-IH role-3-carbonitrile

Pr epar edﬁgI ggm@ﬂ? ﬁ%’l’f’ég ani T ne 4- phenyl - pyrrol e-3-carbonitrile

[ GAS- F 30 40167- 37 1] and NaH i nEDIaVF}a?lSO C for 3 h according to the
genera procedure E (nethod b). as a dark red solid (168 ng). M

(I SN) 303_ MIC;D : 3 19¢ ﬁ: @tober 2005 WD 02/ 083665
Preparatlon of 2-nitro-4- of-1- |

" “hen | | 1 ' t d
coﬁgenggl on tge;m%h 0511 dr‘hclgpﬁgp e]d& ene glét?%rl(ll@le%ejﬁﬂ?ﬂ‘u B3 eg‘#‘?o hen 1
. gggt gm des 2@1&6%2%(4162@&5@yhdﬂxlawdgahumma}[ﬂiofﬁﬂm (|45 met3rmcycl Chem
S BRI 1 0,06 ey ek PR st ne o

[ 5-am no-2Z-nitro-p acet
2 5 dllﬁret(hbmyIEétasalnchsodJﬁdéaﬁgI 26 - 32.5 mmol) in HOAc (7-150 nl) was
stlrred at 60-120 Cuntil tlc indicated conplete conversion of the am ne.
After codMBAENI23BIME) abhh@3hi(M+-E)Was poured into brine (500 nL) and 10
extracted with EtOAc (3 x 200 nL). The conbi ned organic | ayers were washed
with brine (300 nL) and dried oveExamuf6B4 Renoval of the solvent left a
brown residue, which was purified by silica gel columm chronmatography wth

cycl ohex - -4 pitro-phenyl)-1H-pyrrole-3-carbaldehvde

The title compound was prepared from 4-nitro-3-phenylendiarnine and 2,5-

15 dirnethoxy-S—tetrahydroﬁ.lran-carboxaldehyde {CAS-no. 50634-05-4] in

HOAc/toluene at 95 °C for 3h according to the general procedure F. Obtained as an
orange-brown solid {80 mg).

MS (EI) 231 (M.

Example F5

20 [1-(3-Amino-4-nitro-phenyl)-1H-pyrrol-3-yll-methanol

The title compound was prepared from 1-(3-amino-4-nitro-phenyl)-1H-pyrrole-3-
carbaldehyde (Example F4) by reduction with 2 eq. NaBH, in EtOH at 23 °C for 30
min. Obtained as a brown solid (20 mg).

- MS (EI) 233 (M.

25 Example Fg
2-Nitro-5-(3-phenyl-pyrrol-1-yl}-phenylamine

The title compound was prepared from N-(5-amino-2-nitro-phenyl)-acetamide
[prepared from commercially available 5-chloro-2-nitroaniline by the following
sequence: i.) nucleophilic aromatic substitution with NaNj; in DMSO at 80 °C for 15 h;
30  ii.) acetylation with AcCl in HOAc at 120 °C for 2 h according to Eur. J. Med. Chem.
1988, 23, 553; iii.) Staudinger-reduction with PPhs/H,0 in THF at 23 °C for 1 h] and




give the title conmpound. The acidic or basic hydrolysis reactions fromthe
N-[5-(pyrrol-1-yl)-2-nitro-phenyl]- 15 acetam’destop

2-ni troyns E@é | -1-yl)-phenyl am nes are descri bed vvit fIC
exanpl es. rrpﬁﬁe F1 2 -Nitro-4- rol-1-- I-hen famine ThE &F&Z& nmpound

was prepared from 2-nitro-1, 4- phenyl enggg am ne (20 g, 131 20 mmmol ),
2, 5-di met hoxytetrahydrofuran (18.3 nm, 135 nmmol) in HOAc (37 nL) at 95 C

| fOf 3 h aESQiiﬂlieﬂﬁﬁ-g ﬁﬁ&yﬂ@&%ﬁ?&re%?&?@ﬂ&eng 209012689 i A B0 80! 1d (13.5

VB (E
4 | odo- (2 )tzrdg}"’? lzﬂtoihglger&ﬁérwp@flnrerféOiﬂsamn«éastabnmhgwmdnghs
prepar ed Degmtyhica o@'ﬂl‘n@ﬁlaf]eria@%s gerﬁxhg@bf{a&ﬂém th38Y gﬁtﬂs T gl 0. 71

mvol ) [ pr paredfromcormerma aval | nltroanlllne by the
fol | owi ng ‘%é’aéﬂéﬁc@ taine)iaﬁ@brw paif W72 mg)odi ne nonochl oride, NaOAc in HOAC
accordi ng% r‘i Geral d; Hunt, Frederick C. Aust. J. Chem

1983, 38, 2 l%zﬁgi (M‘Hﬁ&l eoph| lic aromat I ¢ substitution with NaN3 i n DVSO
at 80 C 30 for 15 h; iii.) acetylation with AcCl in HOAc at 120 C for 2 h
according to Fur. J. Me(L Chem 1&88ppleX7 553: iv.) Staudi nger-reduction
W th PPh3/ H20 i THE at 23 C for 1 h] and 2, 5-di met hoxyt et r ahydr of ur an

(0. 14 ni,2-13ddethe 3 O 2patiirozph dor 2 h according to the

. general ce ureF b tlned as yell ow solid (221 ). .5 Cctober 2005
WO 02/ 083 g &f@ﬂﬂ@b@%@@s@aﬂd@ea@ét(ﬁa@m@ﬂ -pitrot phenyheaastamide (371 ng, 1.0

ol ) was{fResdre Rl Ll Na ) in THE
R t ol folrlﬂénﬁﬁérba &%&%EHS %ro'\f‘ﬂi‘oc\(lva%ﬂgmg'%sgegcg?sﬁm " VB (1SN)

t
328 [ 1oMm aanP #0] Bng 45-d @ﬁkﬁﬁﬁabggéfhﬁg’mgﬁﬁl‘ﬂeﬁﬁb}ldzoﬁutmdm@pared from
|-| - aRth t
2 ol or o) 258 o%ﬁ%ﬁ%ﬁﬁ"eﬂa‘é‘d% TR RASPEERITER 66 2{*“%4 69 g, 25
mol ), 2, lsleﬁﬁ Pﬁa&sht tea &ij%a\ﬁn@iSEaneIwEman&ﬁ@fonmhﬁm&o@%o )
t 95 C fare2 d
solid (4 ?660953”"“”“8%5%%%9" P AEA e OF el os d RefBetbiDSdline @ re

86 mg). Deacetylatlon of this matenal was perfomed by stirring with 2 eq. 2 N NaOH-
15 sol. in 1,4-dioxane at 60 °C for 2 h. Obtained as a yellow solid (69 mg).

MS (ISN) 246 [(M-H)).

Example F8

5-(2-Methoxymethyl-pyrrol-1-yl)-2-nitro -phenylamine

The title compound was prepared from N~(5-amino-2-nitro-phenyl)-acetamide
20 [prepared from commercially available 5-chioro-2-nitroaniline as described in
Example F6] and 2,5-dimethoxy-2-methoxymethyl-tetrahydro-furan [CAS-no. 98560—.
90-8] in HOAc at 60°Cfor 2 h according to the general procedure F. Obtained as a
light brown solid (620 mg). Deacetylation of this material was perfomed by stirring
with 2 eq. 2 N NaOH-sol. in 1,4-dioxane at 60 °C for 21 h. Obtained as a yellow solid
25 (511 mg).

MS (ISN) 246 [(M-H)].

Example F9

1-(3-Amino-4-nitro-phenyl)- IH—pvrrole-?.-carboxyIic acid methyl ester

The title compound was prepared from N-{5-amino-2-nitro-phenyl)-acetamide

30 [prepared from commercially available 5-chloro-2-nitroaniline as described in
Example F6] and 2,5-dimethoxy-tetrahydro-furan-2-carboxylic acid methy! ester
[CAS-no. 39658-49-6] in HOAc at 60 °C for 2 h according to the general procedure F.
Obtained as a light yellow solid (757 mg). Deacetylation of this material was perfomed




Example F4 1- 3-Am no-4-nitro- hen | -1H role-3-carbaldeh de The title
conmpound was prepared from 4-nitro-3-phenyl endi am ne agey.gber 2063

di met hoxy- 3-t et r ahydr of ur an- car boxal dehyde [ CAS-no. 50634 05-41 in

HOAC to‘Véé'H@S:"éﬁ:’ 95 C for 3 h according to the general pPSTERIR/B36H3 (bt ai ned
as an orange-brown solid (80 ng) MS( ) 231 (M+). Exanple F5 20 1-

3- Am no- 4- nitro- hen | -1H rol- ‘meét’hanol The title conpound was

(Exanpl eF %V?@b%‘%”@%ﬁv&?% %512’11219‘* R R B TS

bt ai nedselil @9%magn solid (20 ng). M5 (El) 233 (M). 25 Exanple F6

2-Nitro-5- 3-hen |- rol-1-y!) -hen fam ne The title conpound was prepared
from N- ( BLS{IENp26@ (M H1)); pipelidgt )582Cet ani de [ prepared from commercial ly

avai l abl e 5-chloro-2-nitroaniline by the following sequence: i.) '
nucl eophilic aromatic substitution with NaN3 in DVSO at 80 C for 15 h; 30
ii.) acetylation with AcCl in abpratedur€:or 2 h according to Eur. J.

Mer | . Chem 1988, 23, 553; iii.) St audi nger-reduction with PPh3l H2O i n THE
at 235C E : 5d ety IMOrBN0 886 G5t REK)IERR2/ 133643 - 38

2, 5- di el heryx3- nhenvhal.et £ abydr o- AS-np.207119-66-2] in HOAC at 60
C for 8 %tl%n%tﬂ @-Xﬁﬂ& a1 7.‘ el o1t p“" red as a brown

lid (4 t f t
Win 2t Mt A’?ﬁﬁﬁ% ‘*é@g 9'8051 Y%‘Y‘ '“s“‘ﬂ%fc‘%’ Db s I R (178
my). 5 I\B’P(ha}sml@ 3?33111[0(%/} #d J])ABB@(‘@OI @ol7) - EtOBI W&d&%ﬂm&@ﬂrf&ﬁ hyh-pyrrol -1-vyl

2 it r o Sharus e Gl A8 SR R0 B anrp R e 18 7

5- chli®r omina, rwdmdadwdmhrfﬂoas wahed mhhcbrire, &IﬁecEXxéUﬁl&/(@dZGH{eraml 2t dhedi et hox17
-3-net ho o-f1 zran e
(2, 5-di g&%fﬁ%%@é@ %‘ 0% Tullnﬁ FL?ﬁﬁ‘gﬁﬁ%} %ﬂgeffs&‘ﬁllﬁ&hf%%a@%- 2] by

met hyl atwcthhnxade/EtCHAcetqnga]réﬁﬂéc&@paﬁkdi 5.5 eq. Mel in Et20 at 0 C for 2 h]
i n HOAc
Method b: This method is also used for the deallylation of allylesters.

A mixture of the (5-allyloxy-2-nitro-phenyl)-carbamic acid tert.-butyl ester or allyl

15 ester (10 mmol) and (PPhs)sPd (116 mg, 1 mol%) in THF (50.mL) was degassed for 10
min. Then morpholine (8.71 mL, 100 mmol) was added and the mixture was stirred at
0 °C to 23 °C until flc indicated complete conversion of the allyl-compound (more
(PPh;3)4Pd in portions of 0.5 mol% could be added in 24 h intervals to achieve
complete conversion). Diluted with EtOAc, washed with 5% citric acid or 1 M HCl

20 and brine, dried over MgSQO;. Removal of the sglvent in vacuum left a solid, which was

- if necessary - purified by silica gel column chromatography with hexane/EtOAc to

give the title compound.

General procedure H:

Preparation of 5-O-substituted-(2-nitro-phenvl)-carbamic acid tert.-butvl esters from

25. (5-hydroxy-2-nitro-phenyl)-carbamic acid tert.-buty] esters:

A mixture of the (5-hydroxy-2-nitro-phenyl)-carbamic acid tert.-butyl ester (10
mmol), KHCOs (1.30 g, 13 mmol) and the appropriate alkylating reagent (20 mmol)
were stirred in DMF (20 mL) at 23 to 60 °C until tlc indicated complete conversion.
_ Dilution with EtOAc was followed by aqueous workup with 5% citric acid, sat.
30  NaHCOs-sol, brine and drying over MgSQ,. Removal of the solvent left a crude
material, which was purified by silica gel column chromatography with hexane/EtOAc
to give the title compound. |



at 60 C for 18 h according to the general procedure F. Cbt ained as a |light

yel l ow solid (86 ng). Deacetylation of this nmaterial (gfged by
Stirri ngudbddksgsed- 2 N NaOH 15 sol. in 1,4-dioxane at 6 B}‘é 3

ot ai ned asayellowsolld(69 ng). M (ISN) 246[(MH) ‘fe F8 5-
2-Metho meth |- rrol-1- 1 -2-nitro- hepghamne The title corrpound was

prepared from N-(5-am no-2-nitro-phenyl)-acetam de 20 [prepared from

comercial ly available 5-chl or oGenil§:@e8ddkele as described in Exanple F6]
and 2, 5-di net hoxy- 2- met hoxynet hyl-tetrahydro-furan [ CAS-no. 98560- 90-8] in

HOAC at 6Prefarhfibn 3f I5- &ﬁ@ﬁlﬁéﬁgazb@nﬂﬂﬁlrﬁﬁ@%@b dNeRAeALR oFid R AIGeD as a

| i ght brown olid (6 ng) . Deacetyl ation of thI.S nateri al was perioned by
stirring .": Prcyanamethyl-drigdoy2-nitro-phepvh)-cathamic agid teit.-tanvl@ste 21 h.
Ootalned eIIo .solid 25(511 ny). I\/S(ISN) 246 [(MH) . Exanple F9

1- ( 3- Am PPaEF#‘HVFlF‘H%O@MB?&BW?Pﬁt@S acid net hyI ester The
title co oun(ﬁ’]'1 ﬁﬁgkg%ﬂ dfromN—(5 am no- 2-ni tro-phenyl)-acetam de 30
[ prepared'? 7 &MES t(95@@ar P Zapmelend pMSColamh) wasraldied dimethd descri bed
in Exarrpﬂneloﬁﬁﬂe (88 n2L, 5.0 rHE{J%&YeTEﬁWﬁMQJt&ef(G' b5RTIZ SRR difonagl d et hy!

ester z% gl9658 g I N, HOAC accor g to he
gener aI Yo@@ [ic8logo-or ?‘&Pr?eﬁlt%fgpléeqﬂ)gq?ﬂfb%ﬁla@xﬂ tegi-buty] &7 (4
Deacet yl afnp@) {4 thhirss . MBS, gireds 3665 39
POT P02 e e b 1or9(%€1 Sts R 2280 € A mﬁ‘gﬁj&{% or
Obt ai ned LEAREN; %EBWaréreﬂemﬂ(ea@lprwg)or fhvsrx@pfsﬂ)orgaﬁef (Avbd-ytt] 199221 56- 158 c
“Gener al, PERCEGYT r 2-nitro mc acid
‘tert. qhutéﬁ3 esﬂj elfosu dF{tggcglﬁ%H%C@ﬁlcg?ld%giﬂﬁﬂwaﬁdm@%géﬁg 1&glcar bani ¢
?gl dl ][ elr tmLhBl\'tzay]lEC‘tEWitEbSihe,l‘&tIeﬁQﬁelgMgﬂomﬂéfrﬂﬂd vtﬁl &fthb Etﬂvent leftz% yellow O(IIPPhS) 3RhQ

a 0 nitr ar, bam ci e er
(2 ol o5 KB Bt e BB oo B il B s RSKane BRCHAC to ghve

the pure title compound as a yellow gum.
Step b: Decarboxylation reaction

15 A mixture of the above 2-(5-tert.-butoxycarbonylamino-4-nitro-phenyl)-malonic acid
methyl ester (6.76 mmol), LiCl (573 mg, 13.52 mmol) and H,0 (0.122 mlL, 6.76
mmol) in DMSO (46 mL) was stirred at 100 °C to 120 °C until tlc indicated complete
decarboxylation [cf. Synthesis 1993, 51]. Poured into ice-water, extracted twice with
EtOAc, washed with brine, dried over MgSQO;. Removal of the solvent left a )?ellow oil,

20 which was purified by silica gel column chromatography with hexane/EtOAc to give
the pure title compound as a yellow solid.

General procedure [;

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

(2-nitro-phenyl}-carbamic acid tert.-butyl esters:
25 Method a: Catalytic hydrogenation
A mixture of the nitro compound (1.0 mmol) in MeOH or EtOH and THF (1:1 ca. 20
mlL) and 5-10% Palladium on carbon {20 mg) or Raney-Ni (20 mg) was stirred
vigorously at 23 °C under hydrogen atmosphere until tlc indicated complete
conversion. The catalyst was filtered off, washed thoroughly with MeOH or EtOH and
30 THEF (1:1), the solvent was removed in vacuum to give the title compound, which was

generally pure enough for further transformations.




according to J. Og. Chem 1973, 38, 3224. Added 5%citric acid, stirred at
23 Cfor 15 10 mn, extracted with EtOAc, washed with Uct;t%er%dsed over
MySO4. Renoval of the solvent |eft an orange solid, i was purified by
silica Y9259/ chronat ography with hexane/ Et OAc to gPGRERGIO363t | e
compound. Method b: This nethod is al so,used for the deallylation of
allylesters. A mxture of the (5-all ylb%t/jfz-ni tro-phenyl)-carbam c acid

tert.-butyl N 10 | d (PPh3)4Pd (116 ngy, 1
rrglr% iﬁ%@?@ghﬁ‘;a@gsﬁ&%@gg@g@gr(lo mr:lon) '?’Een(rmr p%ml i n(e (8. 7m% m.,
_108_ ol )A westuagiofttie afcb ¢m;q>oﬁmd£(umﬁmmﬂ sllid $rr@92H£c(>j (90 &nhel) (Z%SP %’*2& 11 | tic

I ndl cat e VelrsS t he, a I - CO oun nore In
porti ons%(t)%%g%%&gﬂjg@l}ﬁl)&k g(g'sgd(&é’&a}tﬁrn? vﬂyinrr'rhpy@:é\’ﬂfl i2b) adPMFL12 conpl et e
cogvgr_si anl.) at_[13|°mmnnemgmnarﬁespR hana]ahe?wmﬁma@gmsinpr&@cmgioﬁr[i:flf M HC |2_Oa
an rl Ney | . enoval .of the . so entlnvacuumeta50|,
~whi ch :J(Nagr‘?tg&Fﬁ?%gésg%%hep{??ﬁ%ﬂmﬁyf%wfibéau%’é|t° bHI dbmaddiiianefsalyr aphy

wi th hexanafEOOR. b editedthity EﬂdA@(fo@T@Pfﬁ’ﬂ?.-'rhg%@ﬁ{bﬁledpo&g%ﬁgﬂg{r& SRS

aration of 5-0-substituted- 2-nitro- hen | -Carbam c aci -bu i esters
from 25 W& Wpehedwitlpbring and drfedropey NesibaRewavil dof thersblvedniey b ydktwer s: A

m xture ; (15 -2-nitro- ) -carbamic acid tert. -butyl ester
(10 m’roi%gjl,la’&ﬁlé% %%%ﬁéy 1§nnmﬁev§]%lf§ér¢wgﬁﬂeca§%ﬁ &) Iilﬁﬁré’nhﬁt%f?ﬁtyr ng reagent
(20 ol Methed s Beductieniwith Zo\mdB.61) at 23 to 60 C until tlc indicated
compl gf e L OLE ' ' 3t h . d epus_wor ku

W th S dpriaakatt e Hhio Lol O 0TS oL M T R son.
Removal &P mhewasidded Zincatust (3.0cmpus) amdthermiature whai erhrratbe 700Cufhided by silica
el colu j c _togive the title conpound. 5
St ober 2085 0B EaRE LM B e G Rt bt o 11

Pr epar at idgsrrided sa methodth ut o carbon | amino-4-nitro-hen 1 -acetic acid neth

1 esters ggggggﬁ;%%%mggw};eghh%g -nitro-hen 1 -carbamc acid tert.-butyl

esters: c eophiTic aromatic substitution with malonic esters 5 To
a sol it i dre obiHORS thniEe gmpbued (infahinol rin MMFTHG (#i1) 10488 midlded di net hyl

| .54 nl, 5.02 |
ol | oned T Bovwdet (o s8N rofiby B BY HGXENBA o b B biigetissac o
tert. - bussiiredst 2} °Q endst Argmmdtinoaphiert iatit dsindidated cdarplete eshvetsRar. sol ution
was stir rf@q‘iile@&s \}&@(ug ay@és'céibécf i r'n&%'oﬁ %t ed

Example {1

20 (2-Amino-5-morpholin-4-yl-4-trifinoromethyl-phenyl)-carbamic acid tert.-butyl ester

The title compound was prepared from (5-morpholin-4-yl-2-nitro-4-trifluoromethyl-

- phenyl)-carbamic acid tert.-butyl ester (Example B1) by hydrogenation with 10 %
Pd/C according to the general procedure J (method a). Obtained as an amorphous red
substance (1.72 g).

25 MS (ISP) 362 [(M+H)™].

Example 12

{2-Amino-4-pyrrol-1-yl-phenyl)-carbamic acid tert.-butyl ester

The title compound was prepared from (2-nitro-4-pyrrol-1-yl-phenyl)-carbamic acid
tert.-butyl ester (Example A2) by hydrogenation with 5 % Pd/C according to the
30 general procedure J {method a). Obtained as a white solid (9.06 g).

MS (ISP) 274 [(M+H)*].




-~ acid ter

conpl ete di sappearance of the chloride or fluoride[cf. Og. Prep. Proc.

Int. 1990, 22, 10 636-638]. Poured into ice-cold 5% ci 15(? 1%926’05( 100 rrL)
extract%w,&sgﬁ@t OQAc (2 x 100 nl), washed with brine, F’ over

Renoval of the solvent left a yellow oil, which was pur Frago :B %3! I | ca gel
col um chr omat ogr aphy wi th hexane/ Et OQng,O give the pure t|tIe conmpound as
a yellow gum Step b: Decarboxylation reaction 15 A m xture of the above
2-(5-tert. -but oxycarbonyl am no- 4- n'Ekg_r?Q]Qngnyl )-mal onic acid nmethyl ester
(6.76 mmol ), LicCl (573 ng, 13.52 mmo and H20 (0.122 nm., 6.76 mol) in

DVBO (46 [ B’;AmmsS-s‘.mméthdmaéth&ﬂQ :prr@o}lgql_%@g];_garbgﬁﬁi H 6t §dnsoum) ete
decar boxyq}hatifi)n [ cf Syagea sﬁl?ﬁ% 51]gl.r agure into 1ce- ) rﬁct ed
tW|ceW|t e tile@bmponnd Yd ddrﬁ5 h S6Y of; the -
sol vent #’?{al ow Qi | P _g;&n ) ( ur?%gﬁowﬁ%u}réﬁi e 11 {'lurm

chr omat od’ f/l P20 Frste EStF"o( Yhmdsogénatien E\gi;unﬁ as a

yel | ovg sd%ckhla&?mmémgltoﬂ{ gel froted E’ @ﬂh%'El' o
-.car bam ?1?63' d,Cert.-bu ec1§est eI?g ﬁE);lrrle&f:}ctl or??(r)t?%frfﬁﬁis'%?gg g?ﬁ/qae car bam c
t

‘ esters: 25 Method a: Catalytic hydrogenation A m xture of

the nitr ,ﬁ:’rm O—lor EtOH and THE (1:1 ca. 20 nlL) and
5-10% Pa%flgglggﬁg%%g (ééﬂgé) Tﬁé #13} dr- Raney-Ni (20 ng) was stirred
vigorously at 23 C under hydrogen atnosphere until tic indicated conplete
conversion. The cat al yst was fil t%ﬁgﬂ— washed thoroughly with MeCH or
Et OH and 39 rermved in vacuumto give the title
conpound;=w e . : ‘ Pdpanaceq e ) estersf or mati ons. 5
Cct obgr 02/0 3665 PCT/ P02/ 03643 -41 Method b: Reduction with

Sn 0121%2 H%g‘gi%ﬂﬁf QPPERd a5 Rrepafed ﬂ&&%ﬁ}?&hﬂ%& ngrontopirranidyleteng+20 (5.0
mol ) wasamitnfiescid sdri.bueyd eéter (Ekﬂdp(eﬁ@gr’(gbz%t 148 n%goﬁbgrhﬁéwﬁﬁﬁﬁﬂﬁ vely in

pyridi ne at. 2 under ere until tlc
i ndi cate t% 1% E?M%%RQ%’E‘%FOJHE E%’ferg Pfgqeﬂurikﬁmethqggh Oltginegdao] lighrhe

react i onpmlo«slohdeézlm brought to pH 8 by addition of sat. NaHCO3-sal. and
extracted with EtOAc (2 x 100 nlL). The conbi ned organic |ayer were washed
wi th bri MS @RB) 304 [€Na¥ET; R 28OE. Renoval of the solvent left a yellow
solid, which - if necessary - can be purified by silica gel colrum

chronist ography. Method c: Reduct i@l s Zn and NHACI

12-Amino-4-(2-tert.-butyl-pyrrol-1-y1)-5-methoxy-phenyl]-carbamic acid tert.-butyl
ester

The title compound was prepared from [4-(2-tert.-butyl-pyrrol- 1-yl}-5-methoxy-2-
nitro-phenyl]-carbamic acid tert.-butyl ester (Example A5) (513 mg, 1.32 mmol) by

20 hydrogenation with 10% Pd/C according to the general procedure ] (method a).
Obtained as a light brown gum (110 mg).

MS (ISP) 360 [(M+H)"].

Example 16

{2-Amino-5-cyanomethyl-4-iodo-phenyl)-carbamic acid tert.-butyl ester

25  The title compound was prepared from (5-morpholin-4-yl-2-nitro-4-trifluoromethyl-
phenyl)-carbamic acid tert.-butyl ester (Example B1) (1.33 g, 3.3 mmol) by reduction
with SnClz+2H,0 according to the general procedure | (method b). Obtained as a
yellow solid (391 mg).

MS (EI) 373 (M™); mp 152-154 °C.




10 To a m xture of the nitro conpound (1.0 mmol) in EtOH THFI sat.

NH4Cl -sol . (1:1:1, 30 nL) was added Zinc dust (3.0 mlociddaezdgse m xture
was sti r‘{,gqﬂ 66750 C under Argon atnosphere until tlc indicated conplete
conversion. Adjuéous workup as described in nmethod b. MPRIEPEOREIUCt i on
wi-th Fe and HOAc 15 To a mixture of thegpitro conpound (1.0 mmol) in

THFI H20 (4:1, 10-50 nL) was added Fe powder (6.0 mmol), followed by HOAc
(10-12 drops) and the m xture was &Hg‘ﬁg at 70 C under Argon atnosphere
until tic indicated conplete conversron. Aqueous workup as described in
met hod b. {EX: -G-tlhik) BDHH] -:ﬁtri uoromet
=nor phol i n-4-yl -4-trifuoromnet hyl - pheny
The titl eSEnpound was prepared from

(5-norphokin-4-yl-2-nitro-4-trifluoronethyl- phenyl)-carbamc acid

tert. - butJ\ljle téiet%\mf(%i’élﬁﬁsé’rmﬁm%ffoﬁy@r@gérfaﬂhmovphdﬁni&%- Pd/ C accordi ng
t o t hesgenihatorpsth O JcabBhR i S_an rph red

subst ance %%72 g)‘.21 25 ) g%%;l %ggqf?wﬁ%’%ié?@%nnﬁﬁggmﬁﬁgﬁ 4- rrol -

| -1- hen 1™elbyection Witk Spl:"2HQ accersting tothe gerierdleroamipesiiehednal pr epar ed

from (2-nbX Ubtﬁndaygsﬁqdeﬂgwgbﬁ@mgﬂg); carbamc acid tert.-butyl ester
(Exanpl e A2) by hydrogenation wwth 5 % Pdl C according to the 30 general

pr ocedur eMjs ((S?@BV@Q{@\){.;-I-@;};% ed.ampx White solid (9.06 g). M (I1SP) 274
T(MH)t]. | 5 Cctober 200 02/ 083665 PCT/ EP02/ 03643 - 42 Examle 13

2- Am no-5- 2-netho -etho -4- ro"'@%ﬂ%@ﬁ‘ | y -carbamc acid tert.-bu 1
ester The title conpound was prepare rom .
[ 5- ( 240ret Rakmiret HOKY)didxdill 6-BhifiridYEH et d

tert.-butyl test r_( Exanpl e A3) by hy g T k)
accordi ngél%iﬁ%&‘%eﬁéﬁial procedure J (nethod a). Obtained as an orange
solid 6 . M5 (I.SP) 348 M-H) +] ; 117-119 C.

( llghe tgg)compougxd wa)s prepare[d((roml_b [5-]( l.l-ncﬁoxo— 1l 6-thiomorpholin-4-yl)-2-

nitro-4-trifluoromethyl-pheny!]-carbamic acid tert.-butyl ester {prepared from (2-
arnino-5-thiomorpholin-4-y1—4-trifluoromethyl-phcnyl)-carbamic acid tert.-butyl
15 ester (Example B2) (2.4 g, 5.89 mmol) by oxidation with a 0.3M ammoniummolybdate
solution (1.8 mL) and 30% H,0, (13.6 mL) in acetone (14.7 mL) and H,0 (5.9 mL)
from 0°Cto23°Cfor1h.] (2.4 g, 546 mmol) by reduction with SnCl,»2H,0
according to the general procedure ] (method b). Obtained as a yellow solid (2.15 g).

MS (ISP) 410.3 [(M+H)"[; mp 161-164 °C.

20 Example J9

&Amino-5-methox’v’—4—triﬂuoromethvl-phenvl)~carbam§c acid tert.-butyl ester

The title compound was prepared from (5-methoxy—2-nitro~4-trifluorbmethyl-

Phenyl)-carbamic acid tert.-butyl ester (Example A7) (5.79 g, 17.2 mmol) by

hydrogenation with 10 % Pd/C according to the general procedure J (method a).
+25 - Obtained as a yellow solid (5.36 g).

MS (ISP) 307 [(M+H)"]; mp 125 °C.
Example 110

{2-Amino-5-fluoro-4-trifluoromethyl-phenyl)-carbamic acid tert.-butyl ester

- The title compound was prepared from (5-fluoro-2-nitro-4-trifluoromethyl-phenyl)-
30 carbamic acid tert.-butyl ester (Example A8) (3.34 g, 10.3 mmol) by hydrogenation
with 10 % Pd/C according to the general procedure J (method a). Obtained as a yellow
solid {2.93 g). ‘




Examle 14 12- Am no- 5- net hoxy-4-pyrrol-1-yl-pheny )-carbamc acid tert.
butyl ester 1o The title conpound was prepared from SOctoberZ :
( 5- met hoxpoZodyskd 0- 4-pyrrol -1 -yl -phenyl)- carbam c acid %,@% ester
(Exanmpl e A4) (5.52 g, 16.6 nmol) by hydrogenati on vvith ccordi ng
to the general procedure J (nethod a)..4btained as a |ight p| nk solid (4.1
. I\/IS (ISP) 304 [(MtH)+]; np 134 C. 15 Exanple 15 2-Am no-4- 2-tert.-bu |-
rrol - 1- 11\455(13fﬁt2l§5[(MhHm+]tmpCI®I7me%2 acid tert.-bu | ester The title
corrpound was prepared from|[4-(2-tert.-butyl-pyrrol-1-y1)-5-nmethoxy-2-
nitro-phenyl] -carbamic acid tert. Ehithpe RSt er (Exanple A5) (513 ng, 1.32
nmol ) by 20 hydrogenatl on with 10% Pd/ C according to the general procedure
j (et hodtaajminabtethayed-arifluwrbmatityl phew) gL @i -biYR1 tdSP) 360 ‘
[ (MtH) +] . Exarrple J6 2- Ami no-5- anoneth |-4-i1odo-hen 1 -carbam c acid

Egrt - but'i,"' efeflﬁmﬁﬁmﬂ{\ﬂslpzéﬁtaeec??ﬁﬁmsrﬁﬂhakﬁ}ﬁz-ﬂit&paftﬁﬂuf)f&igéth yl- henyl)-

nmor Nigt r r u car bam c acid

tert. %ut%/a:r&r%ltc}eﬁ‘r“d% ‘?ﬁﬂ'ee Ei 15139&553 %é’%g rh%@ ) hydusEegesption t h

SnCl 22H20owidle EQ P Vg acoortdhsg tgeﬁeg&herﬂr&?@@aufeq (#ne&mi ebod)b@a)medqgtagﬂe as a
yel | ow sg Egﬁ é% M5 (EI') 373 ( np 152-154 C Cct ob 2005 WO
02/ 08366 5&/ 03643 -43- LanRt17 2-Am no-5-thiono holin-4- |-4-tri u
r idt butyl ester The title conpound was

pr epar edrlﬁ@chjsp?%ﬁ?m%{?? (?ﬁoh)hol in-4-y1-4 5

~trifluoronethyl - phenyl)-carbamc g&ld éo[t -butyl ester (Exanple B2) (1.2
g, 2.95 mmtl) by reduction with according to the gener al

B oCSr Sl ROt ) ORARRDSY S5 A bl O U € (RIS, 1) M8 (1SP)

(MFE)T, NP 1T7=

‘The title compound was prepared from (4-cyano-5-morpholin-4-yl-2-nitro-phenyl)-
carbamic acid tert-butyl ester (Example B3) (5.01 g, 14.4 mmol) by reduction with
SnCl2H,0 according to the general procedure J (method b). Obtained as a pink solid
(418 g, 91%).

15 MS(ISP) 319.4 {(M+H)"); mp 153 °C.

Example 13

-5-thiomerpholin-4-yl-phenyl)-carbamic acid tert-butyl ester

The title compound was prepared from (4-cyano-2-nitro-5-thiomorpholin-4-yl-
_ phenyl)-carbamic acid tert-butyl ester (Example B4) (2.08 g, 5.71 mmol) by reduction
20 with SnCly2H,0 according to the general procedure ] (method b). Obtained as an off-
~ white solid (1.83 g, 96%).

MS (ISP) 335.4 [(M+H)*]; mp 169 °C.
Example J14

{2-Amino-5-chloro-4-triflucromethyl-phenyl)-carbamic acid tert-butyl ester

25 Thetitle compound was prepared from (5-chloro-2-nitro-4-triftuoromethyl-phenyl)-
carbamic acid tert-butyl ester (Example A11) (7.00 g, 20.5 mmol) by reduction with
SnCl;2H,0 according to the general procedure J (method b). Obtalned as a yellow
solid (3.13 g, 49%).

MS (ISP) 309.3 [(M-H)'}; mp 170 °C.




10 2-Am no-5- 1 I-dioxo-11 6-thiono i - - - -trifluoronethvl- henvl
-carbamc acid tert.-butyl ester The title conpound from

[ 5- (1, 1-di oxo-116-t hi onor phol i n- 4-yi) - 2- "3 DRRP 2065

ni tro- 4 WY P¥9836%%net hyl - phenyl ] - car bamc acid ter-t.-but pCTEBR036§3pr epar ed
from (2- am no- 5-thionorpholin -4-yl- rifl uoro methyl -phen
yl)-carbam c acid tert.-buty] 15 ester” ’f anple B2) (2.4 g, 5.89 nmmol) by
oxidation with a 0.3M anmoni ummol yﬁdatef y%ol ution (1.8 nL) and 30% H202
(13.6 L) in acetone(147rrL) an ; fromO Cto 23 Cfor 1 h.]
(2.4 9, 5. ) : gtothe gener al
procedur e CH-QUuEVIESter 5 (| SP)

410. 3 6 )
2- Ani nE)( 'gh?is%%oxy %‘;‘1 ‘%E?Sfl%ep aﬁ%dtofﬁw?g]ﬁgﬁwl 2 @étf‘?)érﬁ”@uﬁﬁq%etb@ﬂ?henmt yl ester
The tit| ecachamicanid tersupyl egtar @oarhiplrB) $3.48 ENI0W mZndl) by B ydkolédaBbgor onet hyl -

phenyl |d t ter 5.797.9,..17.2 mol ) by
hydrog'}éngtgilrﬂg%g%c% F6°Y; Egltﬁggc%ﬁ?raﬁ?fﬁc‘f%l ﬂgy‘ﬁg’ﬁ@l&i él?f?’é‘é@aﬁ‘@t\] (met hod
ca). 25 -grapsddidiéd @97%)yel low solid (5.36 g). M5 (ISP) 307 [(M:H) +]; np
125 C. Exanple T 10 (2-Ami no-5- fluoro-4-trifluoronethyl-phenyl)- carbamc
aci d t er tMSKIER) 298t &v+FH¥); tipt 17 °Conmpound was prepared from
(5-fluoro-2-nitro-4-trifluoronethyl-phenyl)- 30 carbam c acid tert.-butyl
ester (Exanple AS) (3.34 g, 10.3 mmol) by hydrogenation wth 10 % Pd/ C
accordi ng t o Thefoljewimgakapplecetir ® the p r@ram&naa)fthﬁlh igneght. asutst el | ow

395 [ (il T 8 Pt oh e e gty KTYE) ShichieRs ak b e, (|

hen | 10 cayh I@Oéﬁledargardonmou;tdis @shthetidhehebid e conpound was prepared from
(5-ethoxy-2-nitro-4-trifluoronethyl-phenyl)- carbamc acid tert.-butyl
ester (Exanple A9) (5.52 g, 15.8 mml) by hydrogenation wth 10 % Pd/C
according to the general procedsanera pfovetlihodka). Obtai ned as a yel | ow

solid (3.84 g). M5 (I1SP) 321 {(MtH)+]; np 53 C
Method a) Preparation of ethyl or tert. -butvl 3-aryl-3-oxo-propionates

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

15 75486-33-8] with EtsN and MgCl; in CH5CN at 0 °C to 23 °C according to Synthesis
1993, 290. If the free aryl carboxylic acid was employed in this reaétion, it was activated
by treatment with ethyl chloroformate and Et;N in THEF/CH5CN at 0 °C prior to

reaction with the malonate salt.

Method b) Preparation of tert.-butyl 3-aryl-3-oxo-propionates

- 20 The tert.-butyl 3-aryl-3-oxo-propionates were alternatively prepared from the methyl
or ethyl aryl esters by treatment with lithium tert.-butyl acetate [prepared by treatment
of tert. ?butyi acetate with lithium diisopropylamide in THF at —78 °C] in the presence
oflithium tert.-butoxide according to Synthesis 1985, 45. If the product contained
residual starting material after workup, thus could be removed by selective

25 saponification with LiOH in THF/MeOH/H,O at 23 °C.

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

The 3-aryl-3-oxo-propionic acids were prepared from the aryl acid chlorides and
bis(trimethylsilyl)malonate with Et;N and LiBr in CH;CN at 0 °C according to Synth.
Commun, 1985, 15, 1039 (method c1) or with n-BulLi in ether at —60 °C to 0 °C

30 according to Synthesis 1979, 787 (method c2). |




Examle 12 10 2- Am no-4- ano-5-nor holin-4- 1- hen 1 -carbamc acid tert-bu
| ester The title corrpound was prepared from SOCtober

(4- cyanupodims@aol i n-4-yl -2-nitro-phenyl)- carbamc aci g? ester
(Exanple B3) (5.01 g, 14.4 mmol) by reduction with SnCl 5&%& d:ai%‘zsordi ng to

t he general procedure J (nmethod b). Ohtgi.ned as a pink solid (4.18 g,
919 . 15 M5 (ISP) 319.4 [(M:H)+]; np 153 C. Exanple 113 2- Ami no-4-
ano-5-thionmor holin-4 1- hen | -c cid tert-bu |l ester The title
conpound was prepared from (4- cyano 2- ni tro- 5 t hi onorpholin. 4-yl-

phenyl ) - cGatiaid- - ASHe A ; 5.71 mmol ) by
reduction 20 with SnCI z 2H20 accordl ng to t e genera procedure j (nethod

b). Obt aiTieditesoapoohd wanpiepereddtdrd 3¢(1,288 tthzoR 698-beMif hSR) %r@ﬁée&b;{ (MtH) +];

np 169 C. A4-trifl th 1- | b

28 B 2o AR A B ™ P

(5-chl%or demevmdthyaapbrnﬁmftilou%ﬂﬂﬂ:}d%hs Nhemh)reﬂ@aﬁggf@g@gagm;aﬁ% mt yl dest er
accordl ng

(Exampl e 7..00 by reduction with

to the ge@@’rlzélfdg %fﬁégi ﬂ&ﬂi‘ Biph h&ﬁlﬁeateé@tww itk BisNd (3. 13 g,
499) . I\/Ba@tiﬂ’gClBﬁﬁ:H (EIQM:dd}dl]n edef8 proced o205 3665 - 45
PCT/ EP02103643 %@Zﬁﬁ ke o b S S e

- car bani ¢®4cf Ut ep j;ff ester The title conpound was prepared from

(5- met hyl,- trif t hyl - phenyl)- carbarnic acid tert-butyl
ester (Ex %‘Eﬁ@%@w( “"ZPOJ ‘{9ng6 rrrml) by hydrogenation 5 with 10% Pd/ C

accorgd ng to the general procedur J ( Lhod a). ontained as light gray
solid (3.0 g, 97%. I\/B(ISP) 291. ] np 174 C. The foll ow ng
exanpl es3rl : t he ethyl or tert.-butyl 3-

aryl - 3- oxo=p GRS B G ‘,*\' #hi ch serve as building

_ bl ocks i rT tﬁe cornpgr}{r?c} Q&S I;rsepglfcdtfrba?n En%{h%?% c():r;(\)no %gggaste ECXE tb?(? t1|3§3 Pgsrler’re K):
1] by treatment with lithium tert.-butyl acetate according to general procedure K
(method b}. Obtained as a light brown oily semisolid.

15 MS (EI) 245 (M™).

Example K3

3-(2-Cyano-pyridin-4-v1)-3-oxo-probionic acid tert.-butyl ester

The title compound was prepared from 2-cyano-isonicotinic acid ethyl ester [CAS-No.
58481-14-4] by treatment with lithium tert.-butyl acetate according to general
20  procedure K {method b). Obtained as a light brown solid (7.70 g).

MS (ISN) 245 [(M-H)]L

Example K4

3-13-(3-Methyl-isoxazol-5-y1)-phenyl]-3-oxo-propionic acid tert.-butyl ester

The title compound was prepared from ethyl 3-(3-methyl-isoxazol-5-y1)-benzoate

25 [prepared by reaction of ethyl 3-ethynylbenzoate [CAS-No. 178742-95-5] with a
mixture of NCS, acetaldoxime, Et;N and cat. amount of pyridine in CHCl; at 50 °C
according to Tetrahedron 1984, 40, 2985-2988] by treatment with lithium tert.-butyl
acetate according to general procedure K (method b). Obtained as a yellow solid (2.54
g)- |

30, MS (ISP) 302 [(M+H)'}; mp 50-56 °C.




General procedure K Method -a Pre aration of ethyl or tent.-butyl 3-a
1-3-o0xo- ro ionates The ethyl or tert.-butyl 3-aryl-3-9¥; gﬂoﬂ?ﬁgnat es were
prepareﬁl f@&mtbe aryl acid chlorides and ethyl or tert.-butyl mal onate

~ pot assi UM ©API6F caS-no.  6148-64-7 and 15 75486-33-8] wiRGT/ERIG&EAd Mydl 2
in CH3CN at 0 Cto 23 C according to S_ygthesis 1993, 290. If the free aryl

carboxylic acid was enployed in this redction, it was activated by

treatment with ethyl chl or of or mat e g 1 §Nin THFI CH3CN at O C prior to
reaction with the nalonate salt. Nethod D) Preparation of Cert.-bu |3-a

1-3- oxo- (RS)banat €5328. (e, Ay - rgpj opates yere
alternatively prepare ro eat nent
with |itHE id.y ate [prepared by treatnment of Cert.-butyl

acetate \ﬁ%{eh_t{i thiumdiisopropylamde in THE at -78 C] in the presence of
1 t hi um t'értitiesgmperad wae pispaieddram (@)ﬁﬁﬂ@éte&ah%ﬁ,-p)é&l-zl-)ﬂoﬁyheemﬂpduct

cont aignedi 2138619851 81 l;00; i ter r kup,. 4 hus coul d be renoved
by sel ecg Esg?gggga{)gﬂlb?%%{?%égﬁvﬁ %%%Fgﬁrgpr? r% %@W@g 539usRCEL) Mot hod- ¢)
Pr epar at FRIEA-FidpbenmatndCAS-Noi 33166-Betjd35 The, & mmyly SrdsRE) pEARi oni ¢ aci ds
were pre : _th 1Ci.0 _C rides and I s(tri | silyl)mal onat e
W th Bt op R R S P b YR P BTons T m it (oo 24085, 1,
1039 ( meBhdd (3350 Bri3@inmol) wBre heater! tota0er fat :6AayS it. PTRe Eb@RtheaeeatAiIng t 0

t hesi 5y 5 0 665
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pr ocedur 8K at AetG éat 20)h.] @207 828 ramol byltieghhentaittowhash keht (k@2 0) . MS (EI)
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Example K6

3-[2-( 3-Methvi-isoxaiol-5—yl)-Dyridin-4-vﬂ-3-oxo-provionic acid tert.-butyl ester

The title compound was prepared from 2-(3-methyl-isoxazol-5-yl)-isonicotinic acid
20  methyl ester [prepared by i.) reaction of 2-iodo-isonicotinic acid methyl ester [CAS-
No. 134579-47-8] with trimethylsilylacetylene according to general procedure H; ii.)

- desilylation by reaction with cat. K»2CO;3 in MeOH at 0 °C for 4 h; iii.) cycloadditon
with a mixture of NCS, acetaldoxime, EtsN and cat. amount of pyridine in CHCl; at 50
°C according to Tetrahedron 1984, 40, 2985-2988] by treatment with lithium tert.-butyl

25 acetate according to general procedure K (method b). Obtained as a brown solid (5.17

8.

MS (EI) 302 (M*); mp 59-67 °C.

Example K7

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

30 The title compound was prepared from 3-(2-methyl-2H-pyrazol-3-yl)-benzoic acid
methyl ester [prepared by i.) reaction of 1-(3-bromo-phenyl)-3-dimethylamino-
propenone [CAS-No. 163852-04-8] with methylhydrazine in EtOH at 23 °C for 2.5
days; ii.) chromatographic separation of the obtained isomers; iii.) treatment of the




11 by treatnent with lithiumtert.-butyl acetate according to general
procedure K (nethod b). Obtained as a |ight brown oily5eH.s9dsd- 15 M5
(El') 24%d¢ dnssssxanpl e K3 3- 2-C ano- idin-4- | -3-o0xo0- f'eT}ﬁ"gw(O(é %ci d
tert -bu | ester The title conmpound was prepared from 2-ctyano- 8Ki cotinic
acid ethyl ester [CAS-No. 58481-14-4]-hy-treatnment with lithium
tert.-butyl acetate according to general 20 procedure K (nethod b).

bt ai ned H82kispmeghvith noBwmLign MHF 4t~736C §r. 1 hVRldwed\)y @hachichith=] . Exanpl e
K4 3-13- grddBibrde] = D= -.den i :3- .1 Q 12iqpic acid Cert.-bu 1
ester The t] ﬁl e %%Jn%%%%gé%%%é%e&dgg%mf‘rvbt%bg%%lang conc. 50, 2t 23 °C for

g_ ( ?h met lhﬁ b §5;<rggctigpm§hyﬂ))htbmm Zﬂt.é}utﬂ 5cdtz!ﬂ:te ﬁp@m@lgb?( gérRad ipl ﬁ@é@e et hyl

- et hyny - r A8 Wi a mxture o :

acet al dox??ﬁéig@%?m&q?%yg%%%%%oﬁ%%%&sg pyridine in CHC13 at 50 C according
to Tet rsahpgr(gg 358@144+)40, 2985-2988] by treatnment with lithiumtert.-butyl
acetate according to"general procedure K (nethod b). Obtained as a yell ow
solid (2.54 g). 30 M5 (ISP) 302 [ M é L 50-56 C. 5 Cctober 2005 WO
02/ 083665 PCT/ EP02/ 03643 -47 Exanp RS

- 3- OX0- 3-4-B3-15Di kot dre#HR —r[?Q'B%}i%Jzo Rt hy- 12 3 triazol-1-yll
phenyl} propronic acid tert.-bu T est et S R OHHREISASEE pr epar ed
from (RS)%-‘-&EKEQU ahydr o- pyran- 2-yl oxymethyl)- s [ 1,2, 3]

triazol-l-yl)-benzoic acid methyl ester (prepared by the follow ng
sequence: 1€ ttle Gegtnepmdavasziremehtr omt (5 GAGthlam B 306EhA314]3) e b5e15R 0, 88

nol ) jandii- el = . )

but yi - di e Ayl - {C%#(C’ItIélte?h%‘iféerfcfl’f)e??ifﬁ-f’f’f@f’b‘%’j‘ 3risiobenzpata fpllewing e [ CAS- No.
 135204- g3t geps50 tg,iil) 3odemmibed ineheprepadacion bOEGGN k@ranagea@ﬁu%; ii.) The
obt ai ned i -9, v tirr in TBAF (300 nL, IMin
THE) at 7ot Ec’;@t?%‘??é’féﬁg%%i‘% S Zénﬁéfg‘éﬁéﬁq £3° Br e d Loy by op&60o ni) for
2 h; iii.dintHglaotna(hed mete®) ad stirdifg 452300 7040TEHI 1) (B §l5i0NRmoln MeOH

"~ (400 nl) h2G t 23 C for | | days. iv.) Part of the
obt ai ned tgﬁﬁa m%?%é%%é%)%la%ﬁfte\ﬁé%m@%?58“%61@{0%‘3,@-‘3K

di hydid- Zrefiaddn. @gtﬁﬂem,a}&ﬁoﬁoﬂr{@B@ghnd cat. anount p-TsOHH20 in DCM (38

m.) at 23 C for 20 h.] (+6.20 g, 19.5 mmol) by treatnment with |ithium
Ctert. - buthp (ISP) 345 [(M+H)"].

=t

Example K9

3-[3-(3-Methoxymethyl-isoxazol-5-y})-phenyl]-3-oxo-propionic acid tert.-butyl ester

The title compound was prepared from methyl 3-(3-methoxymethyl-isoxazol-5-yl)-

20 benzoate [prepared by reaction of ethyl 3-ethynylbenzoate {CAS-No. 178742-95-5]
with a mixture of NCS, 2-methoxyacetaldoxime [CAS-No, 71494-93-4], Et;N and cat.
amount of pyridine in CHCl; at 50 °C according to Tetrahedron 1984, 40, 2985-2988]
by treatment with lithium tert.-butyl acetate according to general procedure K
(method b). Obtained as a light yellow liquid (1.548 g).

25 MS (EI) 331 (M™).

Example K10

(RS)-3-Ox0-~3-{3-[3-( tetrahydro-pyran-2-yloxymethyl)-isoxazol-5-yl]-phenyl}-
propionic acid tert.-butyl ester

The title compound was prepared from (RS)-3-[3-{tetrahydro-pyran-2-yloxymethyl)-

30 isoxazol-5-ylj-benzoic acid methyl ester [prepared by the following sequence: i.} 4-(3-
bromo-phenyl}-2,4-dioxo-butyric acid ethyl ester [CAS-No. 151646-31-0] (7.55 g, 23
mmol) and hydroxylamine hydrochloride (4.74 g, 68 mmol) were refluxed in EtOH for
1h; ii.) The obtained ester (5.94 g, 20 mmol) was reduced with LiAIH, (761 mg, 20




25 acetate accor

15 acetate according to general procedure K (nethod b). btained as a

yellow oil (8.47 g). M5 (I1SP) 402 ((MrH)}]. Exanpl e K65 3ycdoder Fod¥et h

| -isox % 1 - idin-4- 1 -3-0x0- ro ionic acid Cert.-bp | ester The
title ¢ ﬁb"& AtfS%as prepared from 2-(3-methyl -i soxazol - SRANERZG4E ot i ni C
acid 20 methyl ester [prepared by i.) r9eacti on of 2-iodo-isonicotinic acid
nmet hyl ester [CAS No. 134579-47-8] w t'l% trinethylsilylacetyl ene according

(0 0o Sy EES B o )y TS ARG RYOEFASH oA gl 13 I

ac eEI_ al doxe#ted with &L%dihYdratZH-@mmrmdo:ht. pyroiudt'pré‘sbm-_ﬂzlﬁli_la_}:ﬁﬂr;]bﬁezé @:accgr di Ing

to Tetra . - treat nent Wit i.thi tert.-but
TEPAOR. ¥ diths of dingd At REREP L g 05 SR P e e e B '

eneral ¥ as a brown
solid (5.787Cdpr 45 vin,(fEllgwedd® a(shte)m ofiQ0.59.) GRe Shtafmednphde o478 WBas sdirred- Met h

| -2H @z - | ,-3-0 ro donic acd. t | ester, 30 The title
conpousﬁdqga@e%ﬁe(g%{r}gg 2pd 8%1633!1?5@?&%?&5 iﬁ—fopﬁﬁi g%s‘“;} &)h-eﬁgﬁai’b?dc acid
met hyl esnaerifld2dpar 862 tyndl) vas eaatd oith 3{4-dihydro-2H-pyran (1.17 mL, 12.9

1- (3-bronp- | ) 3-di net i-NQ- pr n CAS: No. 163852-04-8] with
et iyl y Qr 0D R ok AR TR n BARTTERE) BN s bbdean ¢

separ ;at i onmot) Hyheeauber&im&di&lhnnWrF—;bdtjl lactate ﬁﬁ:@hﬂﬁﬁ@&o %éne&il%réce@ﬁigber 2005
WO 02/ 08 3643 48 isomer with' n-BuLi in THE at -78 C
for 1 h,%&%ﬁ@ngggﬁée%éﬁ% Fcavﬂﬁﬁggg)'stream of CO2 and subsequent

esterjq i ' ' and conc. H2SO4 at 23 C for 48 h.] by treatnent
wth 10i tg\?%mg?%%i?éﬂ ut ]'acet ate according to general procedure K (nethod

b). Obtained as a yellow oil (5. QE Eg'lei (EI') 300 (M). Exanple K8 3- 3-

5-Dineth | am noneth | - _12 3tria = - hen | -3-0x0- ro ionic acid

tert.-butyby b6l sTh8s!t e £ampound
i Ty ant ofTe T, 237t azot=t="10=yr98 s fd met hyl

est er [ peeprioeig stiddent ApithhesteB- azi dobenzoate fol l owing the synthetic steps
i_) toiii.) as described in the preparation of Exanple K5 and reacting
t he obt aiTﬂvedlﬂp_rCodlpotmmmprSpﬁ&a friom [RIE-2815-QetrahydBo-Gytr2-Ydxymketylioned by
A0 1500 s fl31G1BVAAID B ket 8ol ea W0k LS o B © 70 © P!

methyl)-benzoic acid methyl ester [CAS-No. 91186-80-0] by treatment with NCS, cat.

amount pyridine in CHCI; followed by addition of (RS)-tetrahydro-2-(2-

propynyloxy)-2H-pyran and slow addition of EtsN in CHCl; at 23 °C.] by treatment

with lithium tert.-butyl acetate according to general procedure X (method b).

20 Obtained as a yellow oil (3.00 g).

1
S

MS (ISN) 400.5 [(M-H)].

Example K12

3-0x0-3-(3-pyrazol-1-vl-phenyl)-propionic acid tert.-butyl ester

The title compoﬁnd was prepared from 3-pyrazol-1-yl-benzoic acid methyl ester
25 [CAS-No. 168618-35-7] by treatment with lithium tert.-butyl acetate according to
general procedure K (method b). Obtained as a yellow ol (5.00 g). '

MS (EI) 286 (M™).

Example K13

© 3-Ox0-3-( 3-11,2,3)triazol-1-vl-phenyl)-propionic acid tert.-butyl ester

30 The title compound was prepared from 3-[1,2,3]triazol-1-yl-benzoic acid {prepared by
refluxing of methyl 3-azidobenzoate [CAS-No. 93066-93-4] in trimethylsilylacetylene,
followed by saponification with aqueous NaOH in refluxing EtOH] (10.0 g, 52.86
mmol) by activation with ethyl chloroformate/Et;N and reaction with mono tert.-butyl




by treatnment with lithiumtert.-butyl acetate according to general
procedure K 15 (nethod b). Obtained as a yellow oil (25@ifhkr200¥5 (1 SP) 345
[ (MtH) t fvo X@sgyse K9 3J3- 3-Metho neth |-isoxazol-5- 1 ll;k'e@ﬁl'], 2‘0§§§x°‘ ro
.ionic acid tert.-bu | ester The title conpound was prepar Y met hyl

3- (3- et hoxynet hyl -i soxazol -5-yl)- 20 bgnzoate [prepared by reaction of
et hyl -3-et hynyl benzoate [ CAS-No. 178742-95-5] with a m xture of NCS,
2- met hox yaelenatepatassinm $ N 2fid D3 inACH: EN AN A Q@generﬂm)unt of

ridine ng_to Tetr 4 40, 2985-2988 b
Ito}r/e:attIrn::ntm\?\nth{:‘!fllﬁt(ﬁH %tgég%%wt%l gﬁ@é;f%@ﬂggﬁg g)nng to general pr ocedLre )lé
- (et hod ks ( %B@@Q@)’%(' i ght yeI low liquid (1.548 g). 25 Ms (El) 331

(M). Exanp - 3- 3- tetrah dro- an-2- 1o neth |

-i soxazol - 5 1 -hen 1 - pr op| oni c @aci d, t .. butyl ester The title
conmpound was prepared from (RS)- SMhydro pyran-2-yl oxynmet hyl)- 3o
i soxazel -frsyklo hy : ed b h f ng
sequence: 1.) 4-(3- Dbrom 2 vime ' 3 er

[ CAS- No. Prepieng-agid tent.-btybéstey, 23 ol ) and hydr oxyI am ne hydr ochl oride
(4.74 g, 68 mmol) were refluxed in EtOH for | h; .) The obtai ned ester

(() g/ (9333?36 T Jrﬂmo)nzzmsdmm;.mm&mnmm MS((?ﬁﬂahm,o-lz)QaﬁzC}lbﬁﬁ@éth 91% WO
SRR e

obt ar nog el 9p0seieo 3l Tty e [ altne d 7 e allGine deangirss omt pyr an
‘and cat . magbyldt( I@i-mmmm mlmxznzamte,z{ms Nbo167805-07-9) ¥39.4 gh@40bt ai ned
THP- et he at e C.for 45 mn,
foll og\gd &égaés%g%%éo%mmﬁ ehfﬁ‘é"w gﬁﬁ?%‘gﬁiﬁdﬁaaéumaaegﬁé% 3tlpld s in
‘MeOH ( 9|o °§L§rlstnﬂisaimncfrom2@m a@a ebhyirbetatt/heLare (1.0) yllzlae& a Iﬂghtzﬁl_ri_om%oﬁ@z fiu di
mat eri a r.eact e 0- ran
m, 12. 9( %ng%%@%)n%pca#mn%ﬂhet(%ﬁ %Iﬁ%x% mﬁtﬁwﬁ@gﬁlﬂ?; wafreagfed for 5 h. |
(2. 44 g, with73,4dnyidro2¥i- pymat(mnmmﬁmrdmammﬁruttearrhourlhll#%OHq@;c%thaccorglo ng
to gener el.l ow qi .
v {1 o) AR BARMRS o BF13F (b miYBhE Wfes) plahigstion by cotutnn
5- (t ely akitanaogyphyeR silitogey (mlueyik/ethy ectaoll -1 givlela HRAEBM W 0il.] (16.6

g, 32.3 mmol) by treatment with lithium tert.-butyl acetate according to general

procedure K (method b). Obtained as a light yellow oil (14.3 g, 68%).

MS (ISP) 400.4 [(M-H)'].

Example K15

20 3:0x0-3-(3:[1,2 4|triazol-1-yl-phenyl)-propionic acid tert-butyl ester

- The title compound was prepared from methyl 3- [1,2,4]triazol-1-yl-benzoate [CAS-
. No. 167626-27-9] by treatment with lithium tert.-butyl acetate according to general
procedure K (method b). Obtained as an orange liquid (2.41 g).

MS (EI) 287 (M™).

25 Example K16

3-(3-Imidazol-1-yl-phenyl)-3-oxo-propionic acid tert-butyl ester

The title compound was prepared from methyl 3-(1H-imidazol- 1-yl)benzoate
[prepared from 3-(1H-imidazol-1-yl)benzoic acid (J. Med. Chem. 1987, 30, 1342; CAS-
No. [108035-47-8] by refluxing in conc. H:S0s/MeQH] by treatment with lithium

30 tert.-butyl acetate according to general procedure K (method b). Obtained as an
orange-brown oil, '

MS (ISP) 287 [(M+H)*.




roionic acid tert.-bu | ester The title conmpound was prepared from
. (RS)-3-[5-(tetrahydro-pyran-2-yl oxynethyl)- 15 |soxaon%n(::)tc I% -b enzoic
acid nethyl ester [prepared from (Z2)-3-(hydroxyim no- Fﬂ% 24nz0i ¢ acid
met hyl W&BSI66GAS- No. 91186-80-0] by treatment with NCSPCTaPo2/0BADUNE
pyridine in CHCI 3 fol |l owed by addition of (RS) - tetrahydro-2-(2-
propynyl oxy) - 2H pyran and sl ow addltlorP of Et3Nin CHC13 at 23 C ] hy

treatment with lithiumtert.-but te according to general procedure

K (et hod b). 20 Ootalned asayel (3 00 g). Ms (ISN) 400.5

[(MH)-]. i I-.hen I)-proplonlca0|d tert
9 ’a ";’!

-butyl e s L ‘ z xz61 - 1-yl - benzoi c
acid neth MetﬁtlejrE gS ! CAS— No. l:ég8618 35 7] by treat rrent with lithium

tert. but ral procedure K (nethod b) bt ai ned
as a yel l,ow Oi 0 I 8 . Exanpl e K13 - 3x[1,2
31tri azollg)rlo-n[11 e%eég?ﬁ)w ddﬁ?%ﬁﬁ(agzééﬁdgélr(" I.Q-Odﬂfrwo %%Q%BPO%G?fPﬁO@Y}( le conpound
was pr qurregmhy]eﬁmrﬁee{t&(m.&] ¢)rinalzahy! ket (WE205 GG vwhsl dohaRadE™r by

refl uxin "cgéhg)?' - azi.dobenzoat e CAS-% 93066-93-4] in

trinethyl ﬂ g VACHRB MIXREE NG 5VAROSHEMIT RERF N GA %et%ethﬂl}e@us NaOH i n

- refluxi ngbrEtOHfropibiyD-tenz&de 85.5 gk yelyw &t i vation with et hyl
chl orof ormat ef Et 3N and reaction with nono tert.-butyl 5 Cctober 2005 WO

02/ 08366 5>)RAathAPC - ARA4B ox&dl-Aaf Phaizeaeot assi um salt with Et 3N and Myl 2 in

CH3CN according to general procedure K (nethod a). Cbtained as an orange
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yi el ded &)Bi{@hiMdhdwaxazaidi-gl- phenyl)-3-oxo-propionic acid tert.-butyl ester

15 Methyl 3-[5-methyl-oxazol-4-yl]-benzoate was treated with lithium tert.-butyl acetate
according to the general procedure K (method b) to give 3-([5-methyl-oxazol-4-yl]-
phenyl)-3-oxo-propionic acid tert.-butyl ester as a pale-yellow oil.

Example K18

a) Methyl 3-[2-hydroxymethyl-5-methyl-thiazol-4-yl]-benzoate

20 A solution of methyl 3-(2-bromo-propionyl)-benzoate (2.7 g) and 2-(tert.-butyl-
carbonyloxy)thioacetamide (2.1 g) in EtOH (20 mL) was heated at reflux for 8 h. The
mixture was partitioned between H,O and AcOEt. The organic layer was dried and
evaporated. The residue was dissolved in MeOH (20 ml), NaOMe (0.54 g) was added,
and the mixture was heated to 60°C for 1 h. The mixture was diluted with AcOFt and

25 then washed with 3N HCl and brine. The organic layer was dried and evaporated and
the residue was crystallized from AcOEt to give methyl 3- [2-hydr0xﬁnethy1—5-methyl—
thiazol-4-yl]-benzoate (1.17 g) as white solid.

b) Methyl 3-[5-methyl-2-(tetrahydro-pyran-2-yloxymethyl)-thiazol-4-yll-benzoate

A mixture of the above material (1.1 g), dihydropyrane (0.73 mL) and p-

30 toluenesulfonic acid hydrate (0.08 g} in AcOEt (10 mL) was stirred at 20 °C for 20 h.
The solution was diluted with AcOEt, washed with 5% NaHCOj; solution and with
brine, dried and evaporated in vacuum. The residual oil was purified by
chromatography on silica gel using AcOEt /hexane (1:3) as eluent to give methyl 3-(5-




(24.3 g, 54% np 164C, ii.) The obtained material (24__3 g, 104 nmol) was
reacted wth 3,4-di hydro-2H pyran (29.3 nL, 320 mmol ) _and_cat . anount
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Q Stkorr heigd terrbubdasttmued for 10 nin. and the reaction nixture was then
evaporated in vacuumto give nethyl 3-(2- brono-propionyl)-benzoate (25.5
g) as a 9ed{tnklwiroxymathethlagel-Bv]) Menewichcid-methrlakted- 1 - benzoate A mi xture
of methyl 3-(2-brono-propionyl)-benzoate (5.42 g) and formam de (3.6 1o m)
‘was heat &dnpEure3 e thipcahamoyFhenzoiodcid metigbestad? 8@),arpddpalrs-2i oned bet ween

H20 propanone (8.4 g) and NaHCO; (8.4 g) in 1,4-dioxane (180 mL) was heated to 60 °C
‘ for 24 h. The reaction mixture was cooled to 20 °C and added to a stirred solution of
15 NaOMe (5.4 g) in MeOH (200 mL). Stirring was continued for 0.5 h. The mixture was
poured into ice-cold 2N HCl (200 mL) and the product was extracted with AcOEt. The
- organic layer was washed with brine, dried and evaporated in vacuum. The residue was
crystallized from CH,Cl, /hexane to give 3-(4-hydroxymethyl-thiazol-2-y1)-benzoic
acid methyl ester (7.5 g) as light-brown crystals.

20 b) 3-[4-(Tetrahydro-pyran-2-yloxymethvl)-thiazol-2-yll-benzoic acid methyl ester

A mixture of the above material (7.5 g), dihydropyrane (4.1 mL) and p-toluenesulfonic
- acid hydrate (0.19 g} in AcOFEt (50 mL) was stirred at 20 °C for 1 h. The solution was
diluted with AcOEt, washed with 5% NaHCO; solution and with brine, dried over
Na;50;and evaporated in vacuum. The residual oil was purified by chromatography
25 onsilica gel using AcOEt/hexane (1:2) as eluent to give 3-[4-(tetrahydro-pyran-2-~
yioxymethyl)-thiazol-2-yl]-benzoic acid methyl ester (9.6 g) as a pale-ye]iéw oil.

acid tert-butyl ester

A sample of the above material (3.3 g) was treated with lithium tert.-butyl acetate

30 according to general procedure K (method b) to give 3-0x0-3-[3-[4-(tetrahydro-
pyran-2-yloxymethyl)-thiazol-2-yl] -Phenyl]-propionic acid tert-butyl ester (3.25 g) as
a pale-yellow oil.

MS (ISP) 418.2 [(M+H)"].
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Example L1
3-(2,2-Dimethyl-6-ox0-6H-{1,31dioxin-4-vl)-benzonitrile

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

20 chloride (828 mg, 5 mmol) and bis(trimethylsilyl)malonate (2.56 mL, 10 mmol) with
n-BuLi (1.6M in hexane, 6.25 mL) in ether at —60 °C to 0 °C according to general
procedure K {method c2). The crude material (1.04 g) was transformed into the title

compound by stirring in isopropenyl! acetate and TFA according to general procedure
L (method a). Obtained as a light yellow solid (0.8 g).

25 MS (EI) 229 (M™); mp 138 °C (dec.).

Example12
4-(2.2-Dimethyl-6-ox0-6H-{1,31dioxin-4-y1)-pyridine-2-carbonitrile

The title compound was prepared from 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic
acid tert.-butyl ester (Example M10) by stirring in TFA/acetone with TEAA according
30  to general procedure L (method b). Obtained as a brown solid (3.30 g).

MS (EI) 230 (M"); mp 132 °C (dec.).
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(7.8 g9),1, 3- d| chl oro-2- propanone (8.4 g) and NaHCO3 (8 f)E %4- di oxane
(180 ) was heated to 60 C for 24 h. -3he reaction mxture was cooled to
20 C and added to a stirred solution of 15 NaOw (5.4 g) in MeOH (200 nli).
Stirring was continued for 0.5 h. BiempleXtaure was poured into ice-cold 2N
HC1(200 nL) and the product was extracted with AcOEt. The organic |ayer
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according to general procedure K (nethod b) to give
3-0x0-3-[3-[4-(tetrahydro- Example 1.4

pyran-2-yl oxymet hyl ) -t hi azol - 2-yl ] -phenyl | -propionic acid tert-butyl ester
(3.25 g) ég3dodabhend)-2.0udimiethyl- M3 [di®R)-44d&. 2 [ (MrH) *]. WD 02/ 083665 -53 5
Cctober 2005 PCT/ EP02/ 03643 The foll ow ng exanples relate to the

pr epar at i ©he &3 tidrto-EGhatyj)-3-dxa-prdpietititid wak, prépadddord M -3dodnBszbgener al

comounds PeiF M £ 78K fuiniaid i lpdh S iedonts 21 b Sobrmalon of 6o
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according to general procedure K {method c1). The crude material (21.9 g) was

transformed into the title compound by stirring in isopropeny! acetate and conc.

H;50; according to general procedure L (method a). Obtained as a yellow solid (9.6 g).
MS (EI) 330 (M™); mp 79-80 °C (dec.).

20 Example L5
2.2-Dimethyl-6-(3-oxazol-2-yl-phenvi}-{1,31dioxin-4-one

The 3-(3-oxazol-2-yl-phenyl)-3-oxo-propionic acid was prepared from 3-oxazol-2-yi-
benzoyl chloride [prepared by the following sequence: i.) To a solution of isophthalic
acid monomethyl ester (5.83 g) in DMF (150 mL) were added at —35 °C 88% 1-

25  hydroxy-benzotriazole (7.83 g) and N-(3-dimethylaminopropyl)'N’;
ethylcarbodiimide hydrochloride (9.78 g) and the mixture was stirred for 10 min. A
solution of amino-acetaldehyde dimethylacetal (4.53 mL) in DMF (30 mL) was added
dropwise over 10 min. The mixture was allowed to warm up to 0 °C over 2 b, diluted '
with H,O and extracted with EtOAc. The organic layer was washed successively with

30 5% aqueous citric acid, sat. NaHCOs-solution and brine, dried over Na,S0, and
evaporated in vacuum to give 3-[N-(2,2-dimethoxy-ethyl)-aminocarbonyl}-benzoic
acid methyl ester (8.2 g) as an oil. ii.) To a solution of this material (5.4 g) in THF (40
mL) was added 6N HCl (10 mL). After being stirred 20 °C for 2 h, the mixture was
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compound by stirring in isopropenyl acetate and conc. H,S0, according to general

procedure L (method a). Obtained as pale-yellow crystals (1.8 g).

MS (EI) 271 (M™); mp 115-119 °C (dec.).

Example L6

20 5-[3-(2.2-Dimethvl-6-ox0-6H-{1.3] dioxin-4-yl)-phenvll-oxazole-4-carboxylic acid
ethyl ester

The 5-(3-carboxyacetyl-phenyl)-oxazole-4-carboxylic acid ethyl ester was prepared
from 5-(3—chlorocarbonyl-phenyl)-oxazole-t.’z—carboxylic acid ethyl ester [prepared by
~ the following sequence: i.} A mixture of isophthalic acid monoally] ester (8.2 g),

25 thionyl chloride (4.4 mL) and DMF (0.1 mL) in toluene (50 mL) was heated to 90 °C
for 2 h. The mixture was evaporated in vacuum to give 3-chlorocarbonyl-benzoic acid
allyl ester (9.0 g) as a light-yellow oil. ii.) To a solution of this material (9.0 g) and
isocyano-acetic acid ethyl ester (4.4 mL) in THEF (60 mL) was added at 0 °C Et;N(14.0
mL). The mixture was stirred at 20 °C for 2.5 h and then evaporated in vacuum. The

30 residue was partitioned between EtOAc and brine and the organic layer was dried and

o evaporated in vacuum. The residual oil was chromatographed on silica gel using
EtOAc/hexane as eluent to give 5-(3-allyloxycarbonyl-phenyl)-oxazole-4-carboxylic
acid ethyl ester (6.9 g) as a pale-yellow oil. iii.) This material (6.9 g) was subjected to
the palladium-catalysed allylester cleavage according to general procedure G {method

35 b) to give 5-(3-carboxy-phenyl)-oxazole-4-carboxylic acid ethyl ester (6.9 g) as light
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was extracted with EtOAc to give isophthalic acid monoallyl ester (23.1 g) as white
crystals, ii.) To a solution of this material (15.5 g) in DMF (350 mL) were added at-35
°C 88% 1-hydroxy-benzotriazole (15.4 g) and N-(3-dimethylaminopropyl)-N’-
25  ethylcarbodiimide hydrochloride (19.2 g) and the mixture was stirred for 30 min. L-
Serine methyl ester hydrochloride (14.0 g) was added at —~50 °C followed by the
addition of a solution of NEt; (12.5 mL) in DMF (50 mL) over 2 min. The mixture was
allowed to warm up to 20 °C over 2 h and stirring was continued for 19 h. The mixture
was diluted with HO and extracted with EtOAc. The organic layer was washed
30 successively with 0.5 N HCI, sat. NaHCO;-solution and brine, dried over Na;SO, and
evaporated in vacuum to give (§)-3-{N-(1-methoxycarbonyl-2-hydroxy)-
aminocarbonyl]-benzoic acid allyl ester (20.6 g) as a crystallizing oil. iii.) To a solution
of this material (20.6 g) in THE (0.4 L) was added methoxycarbonylsulfamoyl-
triethylammonium hydroxide inner salt (17.6 g) and the mixture was stirred at 70 °C
35 for 1h. The mixture was evaporated in vacuum and the residue was purified by




5 nmL). The brown solution was stirred at 20 C for 0.5 h and subsequently
washed with 0.1M sodiumthiosulfate solution and H O &ri g)d gq\b%r Na2SO4
and evaporated to give 3-oxazol-2-yl-benzoic acid meth{l8& e (1. 05 g) as
Iight-b‘E'Q\M%/"%:’éﬁff d, np. 64-70 C. iv.) A mixture of this ReavERORAb64§0. 41 @),
FtOH (4 nmL) and 2N KOH (2 nL) was heated to 80 C for 1.5 h. The sol ution
was diluted with H O and washed wi th di*dthyl ether. 1o The aqueous |ayer was

acidifie ith 3NJ HC t.he product s extracted with EtOAc to give
3- oxazol 2‘2}-/&9’{‘?‘%%"%%18{ B“%%ﬁ@ﬂ‘(‘é‘?%g@ 1=]§§S§Y\$%mglm SW3-Goallydpxyeasbond7- 188 C.

~v.) Thi s pbemblotptdihydiot skatote-2-AIboNgEc AaA LRSIl @B.i?%gxk agai ¥ &iﬂ%.} n
t ol uene %nd tp%. r ﬁlJtln f rbo>3y_llc acid chloride s u eé’ directly in

the next “§*€pY 10(‘4%3 ‘@)mé%@ &437@ riP RIS Of 3qefoniirbnEiSanln and myaBlind | n
ether at (7%BALEwaoadied 280 QLT 4140nO PR é}lbscleqéﬁnﬂﬁ%%dﬂg% Arf Feghod c2). The

crude .materi al was. transf dintothe tijt conmpound by stirring in
i sgpr 3peﬁyfgu5%‘é'f‘sa5(t’é“ﬁﬁ(§%g gé,gﬁ- Qégdﬂué%‘dith EHaA€ @%‘P&ﬁﬂiﬁélﬁﬁ%’m’ﬁ‘biﬁahr g :_

met hod and bfihé. &heedeasc §vaY @ki i . L :
(1000 s mstean sy tom A ud S M) 11, 7
1 -hen 1P @6? 2 -ei:‘g'g% Q’%lBF &cid apethylestsy (10ckg)eas lighiebrown crystals, mp
5- ( 3- car boxyercel.y - THie AMlePM 82 Y) SrA s CHEROXM fhe B?Ig_dg_pﬁl(!}#gggg ter was

pr epar ed 3- chl orocar bonyl - pheniyl ) - oxaz car ic acid ethyl

f - .
ester [p?]%{i?eg]&ﬁﬁ 8e AHOTHIPE foeanshR! PeergdRtes (nethod birtogive 8-(dfcaitsogpht hal i ¢
aci d wonphédy))-oesbier4-(Abaxyl aci@?nét%}d%%* (ﬁé‘%ilﬁﬁﬁ%w% :E{jygtal?rhq Dy (0.1 ni)
C for . °The m'x Wa s

are ‘'was evapor at ed

in tol ueﬂf 0845 rrg) S\ﬁﬁl heated to 9

in vacuufitl &eﬁ ) difisspehosylsonid (lodng)ovas heetied with thionybdfienidegia. 0 g) as a
| i ght - yetd@Ne@inb th iesdltif® cAbSRMULE idehd Al i &0 an

i socyano; cetei C %iigde?et hglc eglfeglr (J%QER{H_ e%ﬁu%%ééyﬁ%eﬁg?%?dgd at 0 C
Et 3N( 14. O3 H@)nd g timsthylsiyDimalomate miithch-Buliio ethef or-60. % to (9 t hen
evapor at gstotdiny f-gtabtal AR Al KaSh S ik | en Et QAc and

bri ne_and ? Blem%gegani ca aggr _a@s _d%#(g%g@hgﬂgée@gégn%gﬁ? {egh&:gén%%%sg mﬁ%The

r esi doial 7 IReHE OMRMNRE 6y sepnadn dsepsendangkacgele ansli coge. HySOAatdvedimge as

el uent t& @hvRl Procddidk IYhR I i = )i ~-cahrboxylic acid

et hyl este? (6.9 g) as é pg@%g@P%@%ﬁgﬁgeigeﬁ?@%ﬁ{s@s 1t4a ial (6.9 g) was
subj ect emst(BI) 39g M9l haduymueat physed allyl ester cleavage according to
general procedure G (nethod 35 b) to give

5-(3-carboxy-phenyl ) -oxazol e- 4-ca5%¥leilg acid ethyl ester (6.9 g) as |ight
5 Cctober 2005 WD 02/083665 PCT/ 43 -56 brown crystals, np 190-192

C. iv.) fﬂ'-fﬂi-$2,QaDi|ﬁ€@€H\Hi@oﬁﬁm~{(1%-1@iogﬁn-m%—Q%Wth(Slp-z-carboxvﬁc acid
20 ethyl ester

The 4-(3-carboxyacetyl-phenyl)-thiazole-2-carboxylic acid ethyl ester was prepared
from 4-(3-chlorocarbonyl-phenyl)-thiazole-2-carboxylic acid ethyl ester [prepared by
the following sequence: i.) A mixture of 3-(2-bromo-acetyl)-benzoic acid [CAS-no.
62423-73-8) (2.43 g) and ethyl thiooxamate [CAS-no. 16982-21-1] (1.6 g) in THF (40
25 mlL) was heated to 60 °C for 4 h and then partitioned between EtOAc and brine. The
- organic layer was dried and evaporated and the residue was crystallized from
- EtOAc/hexane to give 4-(3-carboxy-phenyl)-thiazole-2-carboxylic acid ethyl ester (2.2
g) as off-white crystals, mp 225-228 °C. ii.) This carboxylic acid (2.1 g) was heated with
thionyl chloride in toluene and the resulting carboxylic acid chloride was used directly
30 in the next step.] (2.24 g) and bis(trimethylsilyl)malohate with n-BulLi in ether at -60
°C to 0 °C according to general procedure K (method c2). The crude material was
transformed into the title compound by stirring in isopropenyl acetate and conc.
- H;504 according to general procedure L (method a). Obtained as yellow oil (2.7 g).

MS (EI) 359 (M™).




thionyl chloride in toluene and the resulting carboxylic acid chl ori de was

used directly in the next step.] (2.8 g) and bis(trl |.) mal onat e
with n- & brdshegt her at -60 C to 0 C according to ge Rdure K
(et hod CZ? e crude material was 5 transformed into t @%’orrpound

by stirring in isopropenyl acetate and g@ H2SO4 accor d| ng to gener al

. ‘procedure L (method a). Obtained as pal yeIIow crystals (1.4 g). M5 (Hl)
343 (M); nap 131-132 C (dec.). Ex;mjn lr 10 2- 3- 2 2-Dirneth |-6-o0x0-6H
1 3 dioxin-4-vl - henvl -oxazol e-4: ic acid nmeth | ester The

2- ( 3- car bpxyRekt §dm)8nqlm d nethyl ester was
pr epar ed 20€ car boxylic acid nethyl

t -~ |
| sopht hS{?E@%%“W“Q"W*%%@% E*W%E‘iﬁstlr SRS (27, 7 ) i
DVBO (75 mquwsacah@éfdbatyl ester dixagipleeGirbyl etlrr(nZgSn @ RMA)cetonsk WIETFAAL Ur € Was

st i h d hed h
2N Hor - ane b o Y pr R e E M. Ghldhe i b st o e

remai ni ngyv@ickn G2 +6}) s@lyed in DI\/SO(4O mL) and, after the
addi ti on of (Ll)mi@ld?améq%qé? (é/ "H20 (1 L), the m xture was heated to

60 Cfor 20 3 h. The solution was dlluted wi th Et OAc and then extracted
wi th 5% NaHCO3- sol ution. The agieens.d s acidified with 25% HCl and
the precipitated product was ?x?rcau'%reégém&{cr%t OAc to give |sopht halic acid

monoal | y|P1@g:£r@ﬂim{ 1[5%;)pr§ -t r#f%pmﬁ lxaﬁrgcl(] e;gxen%rl cg‘giy r%r;%%(lg, 4O this

mat eri al
1- hydrofoEféhwaﬁfil@z@f @- :(rmsmp Yb)rrdrh\m(leaddmm ydtpindsteopwishyihyb ¥ 25

o 8T e b Y L it rﬁ&é?ﬁ’rae@y meimaa Ft' (5ol O %
fol | owed Dwifiie oﬁﬂ@'(zt-hﬁ%&EhérﬁPl:Hg.{uﬁ@ 28l :e%téury ogc))\gelpz o1} 29 M)

over 2 mn., The m xture was nd
stirring aE< 180kt mmeldof the etlyylior terhduni ﬁt:urrle.’, ompmpxbuitedar\&atrﬂ 420 and

tract e th 0.5
NG et o Do A Bl R L DI R e et
vacuum t dnéj’ic%téd t@yppletd quusumptioh of ;lt;ambonyimﬁerkeyxdr’lﬂ)e;s)a}unon was allowed
ani nogar kgl DSAEONSe:eGheh Aldptha RE LAY Eg@ r,% Mzt %ygh {atlizing oil.

iii.) To a sojuiion erla 5 was added
met hoxycﬁﬁéﬁ#}ﬂaﬁlanf@l@éwaPpwethladnmmmld\yom of(hdﬁnblﬁﬂeﬂleﬁalt (17.6 g)

and the rﬂltéiir}dﬁ@ely\’ﬁﬁe $id éfonefﬁn@ﬁreWasgﬁrgcgly gg}gc % & %ét ure was evapor at ed

in vacuum and the residue was puri
chromatography). 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)-
20 phenyl}-carbamic acid tert.-butyl esters, which was used directly in the following step

or - if necessary - was purified by recrystallization or by silica gel column

chromatography.

=y

_ Example M1
(RS)-[5-Morpholin-4-yl-2-(3-0%0-3-{3-[5-(tetrahvdro-pyran-2-yloxymethyl)-

25 [1,23] triazol-1-yll-phenyll-propionylamino)-4-trifluoromethyl-phenyl}-carbamic

acid tert.-butyl ester

The title compound was prepared from (2-amino-5-morpholin-4-yl-4-
trifluoromethyl-phenyl)-carbamic acid tert.-butyl ester (Example J1) (181 mg, 0.5
- mmol) and (RS)-3-0x0-3-{3-[5-(tetrahydro-pyran-2-yloxymethyl)-(1,2,3]triazol-1-
30  yl]-phenyl}-propionic acid tert-butyl ester (Example K5) (201 mg, 0.5 mmol)
according to the general procedure M. Obtained as an amorphous off-white substance
(223 mg).

MS (ISP) 689 [(M+H)*].




WO 02/ 083665 PCT/ EP02/ 03643 -57 chromat ogr aphy usi ng Et QAc/ hexane (1:1) as
eluent to give (S)-2-(3-allyloxycarbonyl -

phenyl)-4,5 d| h dr o- oxazol e- 4- car boxyl i ¢ acid net hyl egpéf"’bfzrl%o.o? g) as a
yel | ow WA 0283665  To a solution of this material (14.7 (CHEPG/08IELUre of
acetonltrlle (75 ml) and pyridine (75 ) was added at 0 C CCl4 (14.4 nl)
and subsequently DBU (15.0 nL). The 5 nikXture was stirred at 20 C for 0.5
h, diluted with Et OAc and washed w}.h 3 Cl and brine. The organic |ayer
was dried and evapor ated to give %@%M = oxycar bonyl -

phenyl ) - gxa , a ylies 10. ) I i ght - br own
crystals, 7 C. V. Tt ‘ ‘ 24 i%cted to the
pal | adi urFe'dPEINE AR -Rrdnyi aa1la : afehadestedi ng to general procedure G
(method h), to give 2-(3- carboxy- to phenyl ) - oxazol e- 4- car boxyl i c acid

met hyl  esthertitezomppundgvas ipotpards foom (@faymnaﬁsmorplmhﬂwylelo C (dec.). vi.)
This carlh d i on rid t ol uene
and the r%biﬁ%ﬁg}}%&ﬁqﬁg}agg? %ﬂa% Ejﬁ:iu eV\tlﬁlé %&1@8%&#5 dgﬁlnﬁg'%r?the next
step.] (b agd %%qmmg(mldne&h?] -§idxgtpropionitatie tthbuﬂ?}&tﬂ;l(chd’inﬁE her at

R S R e e

i sopr opeiyhitesebid 413 mgd conc. H2S04 according to general procedure L
(method a). Obtained as pale yel | ow crystals (1.4 g). M5 (EI) 329 (M); np
141-142 &3 E8R) $34 Ed&3)'d; 0 128°@- (2,2 -Dimeth |-6-o0x0-6H L, 3 di oxin-4-
| -hen 1-thiazole-2-carbo |ic acid 20 ethyl ester The
4- (3-¥ar boxyacet yl - phenyl ) - t hi azolBxa@wldviBoxyl i ¢ acid ethyl ester was
‘prepar ed from4 (3-chl orocar bonyl - phenyl ) -t hi azol e- 2- carboxylic aci d et hyl
ester [phe d3 3 s Htﬁempramdnvhmﬂﬂ:mtmmoaj‘holm 4-
4&%5&1&1112

_ 2 73 8] (2.43 g) and et hyl
t hi ooxamat e - NO. {40 25 nL) was heated to 60

C for 4 miangleth oeaawazgggggﬁ r&&gf“m'%ooé\ g}g jaarze 1Ne organic fayer

was dried and evapor at ed Ue was™ z4ed from

Et OAc/ hekdRgorogegh Whnnxlbwémwcpmww Edﬂera{EEdrﬁpIB-IE}a(ﬁlS@mg Ocs acid ethyl

t 2 f Th boxy!
o 4 0o PamoBkods B (s Mo BisEkial S ol S Pl Promotniaid Wb ile rooul ¢ ng
car boxyl Fﬁ%&ﬁxerrn@lﬂléﬂ(@él Wgs0. Q%HOHlalcentlingt@ﬂlelganérbbpnmeé!dursl\.ﬁp ] (2 24 q)
and bi s OYRENA i doth %hgﬁ@&%ﬁwﬁ?&%fg (ng%%g jn_ether at -60 Cto 0 C

according to general proce The crude nmaterial was

transfor M@I(Igp)tgaggt EQHIH)B e conmpound by stirring in isopropenyl acetate and
conc. H2S04 according to general procedure L (nethod a). Obtained as

ye| low oil (2.7 g). Example M4

20  {3-(3-Cyano-phenyl)-N-(2-nitro-5-pyrrol- 1-yl-phenyl)-3-0xo-propionamide

The title compound was prepared from 2-nitro-4-pyrrol-1 -yl-phenylamine (Example
El) (203 mg, 1.0 mmol) and 3-(2,2-dimethyl-6-o0x0-6H-{1,3]dioxin-4-yl)-benzonitrile
(Example L1) (309 mg, 1.1 mmol) according to the general procedure M. Obtained as
a brown solid (117 mg).

25 MS (ISN) 373 [(M-H)]; mp 206 °C (dec.).

Example M5

- {2-03-( 3-Cyano-phenyl)-3-oxo-propionylaminol-4-pyrrol-1-yl-phenyl}-carbamic acid
- tert-butyl ester

The title compound was prepared from (2-amino-4-pyrrol-1-yl-phenyl)-carbamic acid

30  tert.-butyl ester (Example J2) (137 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-
[1,3]dioxin-4-yl)-benzonitrile (Example L1) (115 mg, 0.5 mmol) according to the
general procedure M. Obtained as a light red solid (139 mg).




M5 (EI) 359 (M). 5 Cctober 2005 WD 02/083665 PCT/ EP02/ 03643 -58- Exanpl e
-L922Dirreth|-6 3- 1,2,31 triazol -1 -I-he-1131di The title
conpoung, tepared from 3-oxo-3-(3-[ 1,2, 3]triazol % %

. pr opi onlc aC| tert _-butyl ester (Exanple K13) by stlrr acet one
' W|th TFAA 5 according to general procedure L (nethod b). Cbt ained as a
"beige solid (7.80 g). M5 (El) 271 (M); np 144-147 C (c ..). e cfl
pr ocedur eMs! (T8 oy [@h4-pi) Of
{2-[3-aryl - 3(oxo pl‘[g{:)dl gﬂ)}l am noJ-phenyl]-carbamic acid tert.-butyl ester

by reaction of (2-anm no-phenyl)-cagham¢ idtert.-butyl esters with ethyl
or totert.-butyl 3- aryl 3- 0X0- propr onates or 6- aryl 2,2-dimethyl-[1,31

di- oxi n- 4- NOGS[3-A- (ThiskdLHBe > Am aC| dtert.-butyl
ester or (10T ) d (1.0-T.5n SR ert . - but yl
3- aryl - 3- & PrbrURRBoBmMBEyr y| - 2 2- d| met hyI [ 1, 3] d| OXI n- 4-one was

heatedl 0 ene(4 rrL) to 80 Cto 120 C until tlc i ndi cated conpl ete
consunp nB‘i‘F%tr © (P HNGoT s eprarfiom ITtfeamilont indinophenyd)-Uqpediots- t o cool to
23 C, wh eplRupN H r ses ere
crystall | gl?lgn f??rrgreo?gﬁgggﬁﬂﬁ (EHHY IE'EXEQC{;?C%&ZZE% [&8@\3’{:’? Thexane or

et her, Sediozin- %é(i)yqu@nlrt@aéﬁmﬁnik)tmmdwmodhé gaietal psatepeetdd to silica

_gel coI urmbtag{@aqggﬁgggr%gjugwnl'& %)Was filtered off, washed with ether
or m xtures of ether/hexane an r| ed’in vacuumto give the

{2-[3-ar yrus%fs}ngm@r[gql_ﬂwgm Uvgg ﬁz? OszgA?%g@(g}c acid tert.-butyl

esters, which was used di rect In't or - if necessary -

was plﬂjlfled by recrystalllzatlon lica gel columm chromat ography.
Exanple ML RS - 5- I\/brpholln 4- I-M@B 3- 5- tetrahydro- an-2- 1o .

meth | 25(32vald
~ -4-trifluoronethy ]
' conpoundR%é%—Bﬂ—@%red from (2-am no- 5- m)rpholln 4-yl -
trlfluor henyl) carbam c acid tert.-butyl ester (Exampl e JI') (181
mg, 0.5 %;@/ e compound was prepared from 1-(3-amino-4- -nitro-phenyl)-4-phenyl-1H-
(RS) - 3- 0%8rd1d. S-chontteld i y| ol -1 3o
yl | -phen@tﬁo ﬁgl oni c aCC;EElXﬂE (ﬁlrﬁ%éﬁ![ée%?ﬁ{?”%xg an}ié%d% I; ) 0 5 mmol)
accor &f n@PXPPHnb3 linend-vibs émﬁféﬁ’ aiPiptedi 1N €21 Carng 29 Bratrpljaisordife whi t e

subst anceg the general procedure M. Obtained as an orange solid (287 mg).

MS (ISN) 474 [(M-H)'].

Example M8

3-(3-lodo-phenyl)-N-(2-nitro-4-pyrrol- 1-yl-phenyl)-3-oxo-propionamide

20 The title compound was prepared from 2-nitro-4-pyfrol—1-yI-phenylamine (Example
E1) (610 mg, 3 mmol) and 6-(3-iodo-phenyl)-2,2-dimethyl-[1,3]dioxin-4-one
(Example L4) (1.49 g, 4.5 mmol) according to the general procedure M. Obtained as a
brown solid (876 mg).

MS (ISN) 474 [(M-H)"}; mp 193-196 °C.

25

The title compound was prepared from 4-iodo-2-nitro-5-pyrrol-1-yl-phenylamine
(Example F2) (329 mg, 1.0 mmol) and 3-(2,2- -dimethyl-6-oxo0-6H-[1,3]dioxin-4-yl)-

benzonitrile (Example L1) (252 mg, 1.1 mmol) according to the general procedure M.
30 Obtained asa yellow solid (436 mg).

MS (EI) 500 (M*); mp 183 °C.




(223 nmg). Ms (I1SP) 689 [(MtH)}]. 5 Cctober 2005 WD 02/ 083665

PCT/ EP02/ 03643 -59- Examle M2 2- [f3 - 2-C ano- |d|nér# @g ro ion
lamino -5-nmo holin-4- |-4- trifluoronethyl-hen, -car 5) 0&’5&% tert.-bu I
est er TWE 02{083665 conpound was prepared from (2-am no- 5- mMPQIMERoR203643y | -
trifluoronethyl-phenyl)-carbanic acid t ﬁ -butyl ester (Exanple J1) (181
ng, 0.5 mmol) and 3-(2-cyano-pyridin- yl) 3- o0xo-propionic acid
tert.-butyl ester (Exanple K3) (123 Ny .5 Mol ) according to the general

procedure M Oot ai ned as an off- d (137 ng). MS (I SP) 534
[ (MrH) +] 510178 : th 1-1 - hen |
“3-o0x0- 16-TO7 ' RSP PP RoRS R 22z ar bami ¢
acid ter 1- 1]- merttb t ound was prepared from (2 am no-

5- nor phol i n-4-y1-4- tr|fI uor onet hyl - phenyl )-carbam c acid tert_-butyl ester
( Exarrpl e ThetitleI8mpognd FaSprepsredifniny [ 2vashino-5-(2- (2-methoxy-ethoxy)-4- pyrrol 1-

3-[ 3- | | | ],23- d but yl
ostor T BTl A R bR R B R0 RS B FaT Gued 8087 ocenur e M
Obt ai ned (28- chme&tybﬁpim&ﬁﬂ—;{émchma&u@;‘l)&i&ﬁ@orﬁ&ﬁ@(ﬂxﬁﬂv)pleIMS ((15§1?1)g 589 [(MeH) {] .

onan ae LRED L AnE AR peCRbersr A ML PR R o beige solia (1 mg)” >0 1€

. 2-nitro- \ e (Exanple El') (203 ng, 1.0 nmol) and

- 3-(2, 2- dﬁn’g{%@?i%&gjén%wlﬁﬁom n-4-yl)-benzonitrile (Exanple L1) (309
ng, 1.1 mmol) according to the g eral qcedure M Obtained as a brown

solid (117 ng). 25|\/IS(ISN) 373 F%ﬁ%——%f—rrp 206 C (dec.). Exanple Mb

12434%— 15 oy . | .-1 yl-phenyl ]-carbam c

! nenvl|-3-gxo-
(2- ami noMQMI yI phenyl) car bami c acid

The title compound was prepared from {1-(3-amino-4-nitro-phenyl)-1H-pyrrol-3-yl}-

methanol (Example F5) and 3-(2,2-dimethyl-6-oxo-6H-[1,3]dioxin-4-y1)-benzonitrile

(Example L1) according to the general procedure M. Obtained as an orange solid (77
15 mg).

MS (ISN) 403 [(M-H)].

Example M12
3-(3-Cvano-phenyl)-N-[2-nitro-5-(3-phenvl-pyrrol- 1-yl)}-phenvl]-3-0xo-
propionamide

20 The title compound was prepared from 2-nitro-5-(3-phenyl-pyrrol-1-yl)-phenylamine
(Example F6) and 3-(2,2-dimethyl-6-ox0-6H-[1,3]dioxin-4-yl)-benzonitrile (Example
L1) according to the general procedure M. Obtained as an orange solid (267 mg).

MS (ISN) 449 [(M-H) 1.
Example M13

25 - 3:(3-Cyano-phenyl)-N-[5-(3-methoxymethyl-pyrrol-1-yl}-2-nitro-phenyl]-3-oxo-
propionamide

The title compound was prepared from 5-(3-methoxymethyl-pyrrol-1-yl)-2-nitro-

phenylamine (Example F7) and 3-(2,2-dimethyl-6-ox0-6H-[1,3]dioxin-4-yl)-

benzonitrile (Example L1) according to the general procedure M. Obtained as a yellow
30 solid (102 mg).

MS (ISN) 417 {(M-H)].




30 tert.-butyl ester (Exanple J2) (137 ng, 0.5 nmmol) and

3-(2, 2-di net hyl -6-ox0-6H [1, 3]dioxin -4-yl)- benzonltrr e LI) (115
my, O. SyymBlekzsgscording to the general procedure M O%‘D%g%géé l'i ght
red solid (139 ng). 5 October 2005 WO 021053665 PCT/ EP 0 M5
(ISN) 443 [(MH)-]. Examle M6 N 5- 3-622-Chloro- hen | -4-c ano- nol-1- |
-2-nitro- hen | -3- 3- ano- hen 1 -3-0x0- ro ;--dg 5 The title conpound was
prepared from 1-(3-am no-4-vitro-Bhenyle Mt (2- chl oro-
phenyl )-1H pyrrol e- 3 carbonitrile (Exanple E2) and
3-(2, 2- dénethyd renyh) @ 5{(2-r3dthbopch eth - i ol BEHI.O0h ok bleeni R BRb - L)
according.ta.tr eneraI procedure M  (Obtai ned as an orange-brown solid
(203 m): %SOS[U\AH) ] and 510[(|VHr2H) ]; np 229-232 C. 10

Exarrple n |- roI-I- 1l -2-nitro-

nen | - 385 e SoleBIRa SR el el s T AN el b iy

(1 (3 &ni Fbe@ﬂmtmdmmlﬂ} miﬂqényréxhﬁhywrdmLﬁ—Iqiggadlbﬁﬁq g fl e (Exanple :E;,)

254 ny, 1 15 o oxin -4-y

- benzon |t9 r%%?%n@x ;mﬁﬁqﬁﬁ)ﬁ&ﬁi‘%ﬁ r"'@nﬁletg i@im%? urég@&’lﬂﬁ’r‘i‘@ a3 "l‘)ilglﬁe gener al

_ procedurbrwnﬁitdaﬁéa@dzgas an orange solid (287 ng). M5 (ISN) 474 [(MH)-I.

Exanple MB 343-io0do- hen | -N 2-nitro-4- rol-1- |- hen | -3-0x0- ro

i onam deM®(I§N¢ 417 {(M-H)Jnpound was prepared from

2-nitro-4-pyrrol -1 -yI - phenyl am ne (Exanple ElI) (610 ng, 3 muol) and

6- (3--iodo-phenyl) -2, 2-di met hyl - [Bxadjgdé dKi5n- 4- one  (Exanple L4) (1.49 g,

4.5 mmol ) accordi ng to t he general procedure M Obtained as a brown solid

(876 4¥y) 1-{8H3¢BRyandhenlisHxol proyiorh@anite6-4Gitrd S Hexain IFE R oB-23- C no- hen

1 -N 4 Lofosdreaidh hlecldl -1- 1- hen 1 -3-o0xo0- ro I onam de The title

conpou nd‘wa‘sgg‘repa'reg—ﬁ—om i odo-2-nitro-5-pyrrol-1-yl-phenyl am ne

(Exanpl e

3-(2,2 ﬁﬁé%‘ﬁ%?@%%xo éﬁilf‘fpﬁf%rﬁé’?rh(ﬂ -appio-4pRitrospheay D ridipElete L) (252

nmy, 1.1 sarbb¥yleecidethygl dser (hangdaE9)pdnds- -5 dithethM-6-oxo-6H-[1,3]dioxin-
4-yl)-benzonitrile (Example L1) according to the general procedure M. Obtained as a

15 yellow solid (840 mg).

MS (ISN) 431 [(M-H)Y]; mp 161-170 °C.

Example M16

3-(3-Imidazol-1-yl-phenyl}-N-(2-nitro-5-pyrrol-1-yl-phenyl)-3-0xo-propionamide

The title compound was prepared from 2-nitro-4-pyrrol-1-yl-phenylamine (Example
20 E1) (163 mg, 0.8 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-dimethyl-[1,3]dioxin-4-
one (Example L3) (261 mg, 1.0 mmol) aceording to the general procedure M.
- Obtained as a dark brown solid (249 mg).

MS (ISP} 416 [(M+H)"].

Example M17

25 {2-[3-(3-Tmidazol-1-yl-phenyl)-3-0xo-propionylamino} -4-pyrrol-1-yl-phenvli-
carbamic acid tert.-butyl ester

The title compound was prepared from (2-amino-4-pyrrol-1-yl-phenyl)-carbamic acid

tert.-butyl ester (Example J2) (1.37 g, 5.0 mmol) and 6-(3-imidazol-1-yl-phenyl)-2,2-

dimethyl-[1,3]dioxin-4-one (Example L3) (1.28 g, 4.75 mmol) according to the general
30 procedure M. Obtained as a light brown foam (1.78 g).

MS (ISP) 486 [(M+H)™).




30 Obtained as a yellow solid (436 ng). M5 (EI) 500 (Me); np 183 C 5
Oct ober 2005 WO 02/ 083665 PCT/ EP02/ 036-13 -61- Exanple Ml% 62% ' _
3- Q/an%BQ%yjk 3-0X0-pr pion inol-5-(2-methoxy-et hoxy% }9 |- 1-hen |
-carbam ¢ acl 3 ?ert -bu | ester The title conpound was d‘" 33§4P0m
[ 2- am no- 5- ( 2- net hoxy- et hoxy) - 4- pyrrol-¢43- yl - phenyl ] -carbam c acid
“tert.-butyl ester (Exanple J3) (186 ng, 0.54 mmol) and 3 -
(2, 2-di net hyl - 6- oxo-6H [ 1, 3] di @ximpkMig-benzonitrile (Exanple LI) (153
ng, 0.67 mmol) according to the general procedure M btained as a beige
~solid (142 3 y

ano-hen 1 _-N- 5- -h droxvnmeth 1- rrol-1- 1 -2-nitro-hen 1 -
pr opi ona . nd vvas prepar ed from

[1-(3-am o- -nltro 33/21 rrRE l.- rrﬁlfhanol | e F5) and
S 3-(2, 2- di |°°%‘P85% 8P Phepaied o aﬂmi}/‘?‘)s RS I YT -( e LI)
ac;:or K/HB ngatbantzh&ug&ﬁemkyl Eﬁt@ﬁ@@hﬁalé\ﬂ) @Us&hgqcb ﬁe‘in@lﬁ‘aﬁ)(ﬂ §J‘(QQ ﬁﬁieﬂﬂr} E 77 5i 33
ny e ano- nitro- -
" hen |- rro‘I":’c 61—410[% 351%‘1‘? 4 Do‘?&? "g B]ﬁ'}%*?é’f‘ﬁlﬁ 1)2@5%%’5 tlr]tm@cﬂb%ﬁ%‘@ﬁtﬂ was
prepar ed tb titygeReral priceduré B4.[hleaitledRY b Bff-whidd shE@BIWYhaNi ne  (Exanpl e F6)
and 3- (2, 2-di net hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl) - benzonltrlle (Example LI')
accordi ng\/IS(ISPheYﬂéNH}aj“],pﬁpqedace M Obtained as an orange solid (267 ng).
VS (ISN) 449 [(MH)-]. Exanple ML3 25 3- 3-C ano-hen 1 -N- f5-43 -netho eth
1- rol- | -2-nitro- hen | -3-ox@xamplepipnani de The title conpound was
pr epar ed from 5-(3- et hoxynet hyl - pyrrol -1-yl ) 2-nitro- phenyl am ne (Exanple

‘ ' isle (Exarrpl e

- The title compound was prepared from [2-amino-4-(2-tert.-butyl-pyrrol-1-y1)-5-
methoxy-phenyl}-carbamic acid tert.-butyl ester (Example J5) (89 mg, 0.25 mmol) and
3-(2,2-dimethyl-6-ox0-6H-[1,3]dioxin-4-y1)-benzonitrile (Example L1) (63 mg, 0.275

15 mumol) according to the general procedure M. Obtained as an off-white solid (72 mg).

MS (ISP) 531 [(M+H)*]; mp 172 °C.

Example M20

carbamic acid tert.-buty] ester

20 The title compound was prepared from (2-amino-4-pyrrol-1-yl-phenyl)-carbamic acid
tert.-butyl ester (Example J2) and 3-oxo0-3-(3-[1,2,3]triazol-1-yl-phenyl)-propionic
acid ethyl ester {E:;cample K1) according to the general procedure M. Obtained as a
light yellow solid (140 mg).

MS (ISP) 487 [(M+H)"]; mp 81-84 °C.

25 Example M21
3-(3-imidazol-1-yl-

phenyll-carbamic acid tert.-butyl ester

The title compound was prepared from (2-amino-5-cyanomethyl-4-iodo-phenyl}-
carbamic acid tert.-butyl ester (Example J6) (363 mg, 0.973 mmol)} and 6-(3-imidazol-

30  1-yl-phenyl)-2,2-dimethyl-{1,3]dioxin-4-one (Example L3) (411 mg, 1.52 mmol)
according to the general procedure M. Obtained as a yellow oil (523 mg).

MS (ISP) 586.0 [(M+H)*].




30 solid (102 mg). M5 (ISN) 417 [(MH']. 5 Cctober 2005 WO 02/083665
PCT/ EPO2/ 03643 -62- Exanple ML4 3- 3-C ano- hen 1 -N ? - e g eth | -
rol - 1- Wwoeidsdss0- hen 1 - 3-oxo- propionam de The title
prepared from 5-(2-nmethoxymnet hyl -pyrrol -1-yl)-2-nitro- pheny am ne
(Exanpl e F8) and 3-(2, 2-di net hyl - 6-oxo-®H[ 1, 3] dioxin-4-yl)- benzonitrile
. (Exanpl e L1) according to the general procedure M (btained as a |ight
brown solid (620 nmy). M5 (I SN) 41@@&&}2@. Exanple M5 10 1 - 3- 3- 3-C
ano- hen | -1H Tyrrol e-2- carboxylic
aci-d net snvlaminol-5-morpholin-

1-(3- ani oy 144&&5@%@;:/@@&Jmicedc?ateﬁa{z@% : b aci d methyl ester
(Exanpl e F9) an - 6- 0X0- oxi n- 4-yl)-benzonitrile
( Exanpl e HHe)titRG® ned as a 15 yell ow
(Exan (840 e n}g i ’%}/{édiuﬂgﬁaﬁ’g&?ﬁrﬁ%@ﬁ%% aﬁﬁﬂ&%%&%h%ﬁl&qogxﬁ le MG 3-

3- 1 mi Faz&¥i PominethlérthHY Nﬁarbalﬁli“t? B?.rt-rlxyllt)dgsteq(ﬁxh@plell 1) Bl&ixmg, ¢.®» i onani de
(TrE]>e<at o SRR ngﬁgsnﬁﬂepéﬂe&m@@ ﬁ& HHEAAT-8-oR6 i Bbiohi Y A PRI ne

| e
6- (3-i ni Gétfb(EXIan"gH Eﬁbﬂ P yng20.5 degording ta it general procederexanpl e L3)

(261 ng, rocedure M Obtained as a dark
br own SOI%%%&%@Sghghp%%%%?g Fﬁﬁgkﬁgﬁ) Exanpl e ML7 25 2- 3-

3-1'm dazgks USN?SB@@Q(M -gP1.0x0- ro ion lamno -4- rol-1- 1- hen 1 - carbamc
acid tent.-bu ester The title conmpound was prepared from
(2-amgno-4-pyrrol -1-yl -phenyl) - caghapcypi d tert.-butyl ester (Exanple
J2) (1.37 g, 5.0 nmol) and 6-(3-imdazof-1I- yI phenyl) 2, 2-
di et hyl {hg : Y/ fap.according to

t he genera pro re alined as a' Il 78 Q).
isoxazol-5-vi| Dhenvﬂ propionylamino)-4-trifluoromethyl-phenyl]-carbamic acid

tert.-butyl ester

The title compound was prepared from (2-amino-5-morpholin-4-yl-4-

-0X0- ro. ion Iam no -4-nitro- hen I
,’ l ! B 3 AR

15 triffuoromethyl-phenyl)-carbamic acid tert.-butyl ester (Example J1) (181 mg, 0.5
mmol) and (RS)-3-0x0-3-{3-[3-(tetrahydro-pyran-2-yloxymethyl)-isoxazol-5-yl}-
phenyl}-propionic acid tert.-butyl ester (Example K10) (201 mg, 0.5 mmol) according

to the general procedure M. Obtained as an amorphous yellow substance (57 mg).

MS (ISP) 689.0 [(M+H)].

20 Example M24
(2-13-13-(5-Dimethylaminomethyl-[1.2,3)triazol-1-y])-phenyl]-3-oxo-

buty] ester

The title compound was prepared from (2-amino-5-m0rpﬂolin—4-y1—4—

25 trifluoromethyl-phenyl)-carbamic acid tert.-butyl ester (Example J1) (181 mg, 0.5
mmol) and 3-{3-(5-dimethylaminomethyl-[1,2,3}triazol- 1-y1)-phenyl]-3-oxo-
propionic acid tert.-butyl ester (Example K8) (172 mg, 0.5 mmol) according to the
general procedure M. Obtained as an amorphous yellow substance (179 mg).

“MS (ISN) 630 {(M-HY].




M5 (ISP) 486 [(MrH)}]. 5 Cctober 2005 WD 02/083665 PCT/ EP02/ 03643 - 63-
Exanpl e ML8 2- 3- 3-C ano-hen 1 -3-0xo- ro ion |lamno : h@\?a rol -

| -hen 1 - carbam c_acid tent.-butyl ester The title co?r@gg)ﬁ’ar é pr epar ed
from ( 2WAM283668- net hoxy- 4- pyrrol -1 -yl - phenyl ) - 5 car banPctapizhsesrt . - but yl

- ester (Exanple J4) (303 ng, 1.0 nmol) agg 3-(2, 2-di met hyl -
. 6-0x0-6H[1, 3] di oxi n-4-yl) - benzonltrlle Exanmple L1) (252 rng, 1.1 mmol)

according to the general procedur glned as an off-white solid (257
ng). M5 (I SP) 475[(|\/HrH)+] rrp19 |l e I\/119 1042tert -Bu 1- rol-1I-
1-2- 13-¢R3 ] ‘

racid tert’ ’ i

[ 2- am no- 4 : g it Aci 'eehenyl ] carbam c acid
Cert.-butyl ester (Exarrple J5) (89 rrg, 0. 25 mml) and

3- (2, 2-di )¢ cgnpsandsig pregdredl o2 4ayinp- Héipamirpholim4(fExanpl e L1) (63

of - wiit i“i%. g RS- Aot R B R o ERE Y PR Sl heo 2

3- Oxo- 3- Bmol) ¢ 3*&31(éﬂo¢th5ﬂ-mdmaheh=ﬁ -f)-pheoylps- é}ajxpfnpmﬁc atiflterfi-butyl henvl -

car bam c The titl.e coppound was red from
(2- ani no- %%S (h{.' g‘ﬁsc%lrng@rﬁcﬁoréi@il%to@lgffnerf)l&rﬁfgd{é‘é%)@r ( Exanpl e
J2) and @b‘;@m@—%@y‘#ﬂq@;@}d@ﬂémﬁ) 1-yl - phenyl ) -propionic acid ethyl ester
(Exanpl e K1) according to the general procedure M Obtained as a |ight
yel | ow soMSEIPOAD3h(MEBI(1 SP) 487 [(MrH)}]: np 81-84 C. 25 Exanple M1
5-C anonet hyl-2- 3- 3-imdazol-I- I-hen 1 -3-0x0- ro ion |lam no -4-iodo-
pheny!iP-ccarbanic acid tert.-butylExgsplerMIfie title conmpound was prepared
from (2-am no- 5- cyanorret hyI 4- |odo phenyl) carbam c acid Cert.-butyl ester
2603 i 38 Glafrfsno b dhivaherpBOlin-4-yl-4-
Exanpl e L3) (411 ny, 1.52
tained as a yellow oil (523

ng) . The title compound was prepared from (2-amino-5-thiomorpholin-4-yl-4-
trifluoromethyl-phenyl)-carbamic acid tert.-butyl ester (Example J7) (189 mg, 0.5
15 mmol) and 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert.-butyl ester (Example

K3} (150 mg, 0.61 mmol) according to the general procedure M. Obtained as a yellow
solid (273 mg).

MS (ISN} 548.1 {(M-H)]; mp 53-55 °C.

Example M27

20 (RS)-[5-(1,1-Dioxo-11 6-thiomorpholin-4-y1)-2-(3-0x0-3-{3-[5-( tetrahydro-pyran-2-
yloxymethyl)-{1.2,3]triazol-1-yl]-phenyli-propionylamino)-4-trifluoromethyl-

phenyl]-carbamic acid tert -butyl ester

The title compound was prepared from [2-amino-5-(1,1-dioxo- 11 6-thiomorpholin-4-
yl)-4-triﬂuoromethy1—phenyl]-ca;rbamic acid tert.-butyl ester (Example J8) and (RS)-3-
25 0x0-3-{3-[3-(tetrahydro-pyran-2-yloxymethyl)-isoxazol-5-yl}-phenyl}-propionic acid
tert.-butyl ester (Example K10) according to the general procedure M. Obtained as a
light yellow foam (235 mg). '

MS (ISP) 737.2 [(M+H)*].




-~ M5 (ISP) 586.0 [(MrH)+]. 5 October 2005 WD 02/083665 PCT/ EP02/ 03643 -64
- Exanple M2 2- 3- 3- 2-Meth | -2H azol-3- 1 - hen | -3-0x0- ro ion |am no
-5morpholin- 4- |-4-trifluorometh |-hen 1 -carbanic act HcR;20 Bu I est er
The tit " CO%And was prepared from (2-ani no-5- nor phol i REFEFPZ0P
trifluoromethyl -phenyl)-carbam c acid te._ -butyl ester (Exanple Jl) (181
nmg, 0.5 mmol) and 3-[ 3-(2-nethyl -2H pyrazol - 3-yi ) - phenyl ] - 3- 0xo- pr opi oni ¢
acid tert.-butyl ester (Exanple KE}a,{]ﬂg@,ﬂm, 0.5 mml ) according to the
~general procedure M (btained as an am)rp ous yel |l ow substance (114 np).
VS (1SN SBE5-00.irbhélyiidinlfly BXsth rbfan(8Rind) - R c14 Rithiordmety - OXC- 3-
3- 3- tetrahvdro- ran-2,- to th I soxazol - 5- ro ron |lamno
-4-triflu - & L&S"Peramd tert. -butyI ester The title
conmpound S,. ared from(2-a nmor,phal i n- 4-yl 15

trifluor oﬁﬁ? H@ S‘HBHW W?:Saﬁ’ll’iﬁﬁ‘ie? ZZ“FEFFOJHB?@P%étt@ﬂUQE@%ﬂe J1) (181
gy, 0.5 1) -édtBamic ac1d tert.-butyl ester (Example J9) (3

(RS) - 3- oxlg]‘n?i1 ()3 % ah ydrotyp ran(- -yFox] )rrga'g)ém llosn(%?gpoindej (%

phenyl } - pFGEP P~ 'é’PCP‘PfBH’(%lc %ﬁl et (babéﬁiscre( ample(lﬁm(zﬁ@mgols mol )

accor di ngmrhsl h&te, aRes &l ‘%%ﬂ& a wIRERERUS Yel | o
substalncg (57)rng)nﬂ QI\/B (elggflé) 9.0 %W%ﬂ@gﬂ Q&% lEI\i[/g g "

13- 13- (5- pis@sPydB(merBt Byhp 6412984t ri azol - 1_y~_phenyl --3 0x0 roion |amno

-5-nor holin-4- |-4-trifluorometh I-hen 1 -carbamic acid tert.- butyl ester
The title conpound was prepared frg,mn{@e@mgno 5- nor phol i n-4-yl - 4 25
trifI uoronet hyl - phenyl )-carbam c acid tert.-butyl ester (Exarrpl e J1) (181

mg, 0.16 (MuthosE {3-[3- !S-methzl isoxazol-5-v1)-
pr opi oni ¢

3-[3-(5-dj et hyl a yl 23({r|azo- p
acid tert%&ﬂ@ﬁ@ml ESt .5 mmol) accordl ng to the

gener al ure ai ned a rphous yeI | ow substance (179 ng). M5
(1 SN) esolrF‘( Nﬁ?ﬁoTPO‘gl%%sdﬁéPﬁﬁ %@?}%QS&%@OWM&@@O@M

phenyl)-carbamic acid tert.-butyl ester (Examnple J9) (306 mg. 1.0 mmol) and 3-[3-(3-
methyl-isoxazol-5-yl)-phenyl]-3-oxo-propionic acid tert.-butyl ester (Example K4)

15 {301 mg, 1.0 mmol) according to the general procedure M. Obtained as an off-white
solid (301 mg).

MS (ISP) 534 [(M+H)™]; mp 176 °C.

o Example M30
(RS)-[5-Methoxy-2-(3-0x0-3-{3-[5-(tetrahydro-pyran-2-yloxymethvl}-{1.2,3] triazol-

20 1-yll-phenyll-propionylamine)-4-trifluoromethyl-phenyll-carbamic acid tert.-butyl

ester

The title compound was prepared from (2-amino-5-methoxy-4-trifluoromethyl-
phenyl)-carbamic acid tert.-butyl ester (Example J9) (306 mg. 1.0 mmol) and (RS)-3-
0x0-3-{3-[5-(tetrahydro-pyran-2-yloxymethyl)-[1,2,3}triazol-1-yl}-phenyl}-propionic

25 acid tert.-butyl ester (Example K5) (401 mg, 1.0 mmol) according to the general
procedure M. Obtained as an amorphous yellow substance (446 mg).

© MS (ISN) 632 [(M-H).




-65 Exanple M25 (2-3- 13- 3-Meth |-isoxazol-5- 1 - hen | -3-0x0- ro ion

| am no -5-thionmor holin- 4- |-4-trifluorometh |-hen | 6 ra% acid
tert.-bu | ester The title compound was prepared f r om > October 2005

(2- anmi nyOFR{B36EHOr phol i n-4-yl -4 5 trifluoronethyl - phenyl peverianss aci d
tert.-butyl ester (Exanple J7) (189 ng, 95 nmmol ) and
3-[3-(3-nethyl -i soxazol -5-yl)-phenyl ] - 36 OXo-propionic acid tert.-butyl
ester (Exanple K4) (170 ng, 0.56 I aG rding to the general procedure
M  Obtained as a yellow solid (BW (1SN 603.0 [(MH-}. 10
Exanpl e Ng& , - no -5-thi onor
hol i n-4-vI-4- ester The
title corpd@ael-Yik-mreapbpedpibndam|

tlid!
trifluor e fhenyl-) - carbamc aC|d tert _-buty est er (Exarrple J7) (189
mg, 0.5 %H B é}n 3-(2-cyano-pyridin-4-yl)-3-0xo0 -propionic acid

tert ut K 0 ccording to the
genera%) p%ctﬁﬁiure %Wés%r?ég’%isé%m 4 '5(2810%‘(1‘)?7%'7'% M5 (1SN) 548.1
[ (M H) ] :trifposgugbylephaayimptbeniR7cid @er( R&)tylES’Ee( UEth@l@}qC}aﬁd @RS)h‘!u-@H@f

h 4-
t?: :agol - lg,_l{g_ F}étrg%)odrgrpﬁ o2 y}og(ﬁ{nﬁﬁlyl) S?Wsﬁnaé’ W&ﬁtprﬁﬁwn¥ ac@atteﬁam c acid
tert. - buthutyleseetExpmple Kil)@cmdmun&e/mem pﬁ&re&ﬁkefMOObtamed asalight

[ 2-am no YEP&;}, &arﬁit(ﬁﬁﬁo %%6 t hi onor phol i n- 4-

yl)-4-tri‘tTuorone enyl]-carbamc acid tert.-butyl ester (Exanple J8)
and ()
oxo- 3-{3- %-(I%?qthrSthéMoHH/ran 2-yl oxynet hyl ) -i soxazol-5-yl ] -phenyl ] -propion

ic acid tert.-butyl ester (ExarrpIE K10) ording to the general procedure
M Cbtained as a |ight yeIIowfoa%%%%i%). M5 (I SP) 737.2 [(NH—l)}] WO
02/ 0836695 30RORAs-509%; JPCT/BPO2L 03643 566 Bxampl ¢ B8 12) 3-2- C ano-
din-4- 1°- = =

0]
trifluoromethyl-phenyll-carbamic acid tert.-butvl ester

The title compound was prepared from (2-amino-5-morpholin-4-yl-4-

15 trifluoromethyl-phenyl)-carbamic acid tert.-butyl ester (Example J1) (361 mg, 1.0
mmol) and 3-o0x0-3-(3-pyrazol-1-yl-phenyl)-propionic acid tert.-butyl ester (Example
K12) (286 mg, 1.0 mmol) according to the general procedure M. Obtained as a light
yellow amorphous substance (367 mg).

MS (ISN) 572 {{M-H)'].

20 Example M33

trifluoromethyl-phenyl}-carbamic acid tert.-buty] ester

The title compound was prepared from (2-amino-5-morpholin-4-yl-4-
trifluoromethyl-phenyl)-carbamic acid tert.-butyl ester (Example J1) (434 mg, 1.2
25  mmol) and 3-0x0-3-(3-[1,2,4]triazol-4-yl-phenyl}-propionic acid ethyl ester {CAS-No.
335255-97-5] (259 mg, 1.0 mmol) according to the general procedure M. Obtained as
. an off-white solid (372 mg).

MS (ISP) 457.4 [(M+H)"]; mp 151-160 °C.




hen 1 -carbamic acid tert.-bu | ester The title conpound was prepared from
(2-am no-5-net hoxy-4-trifluoronmethyl 5 phenyl)-carbam goa%:ibd ﬁo%rt . - butyl
ester ( 8ecl9) (306 ng. 1.0 mml) and 3-(2- cto

cyano-pyri di n-4-yl ) - 3- oxo-propioni ¢ acid tert.-butyl - estErVEEHPe K3)
(246 ng, 1.0 mmol) according to the gewgral procedure M Obtained as a
yellow solid (333 ng). M5 (ISP) 479 [(MtH) +]; np 92-119 C. Examle M9 10
5-Metho -2- 3- 3- 3-neth |-isoxazaoExamplé M34hen 1 -3-o0xo0- roion |amno -4-
trlfluororrethvl heny 1 -carbamc aC|d tert. -bu | ester The title conpound

ez bani

was prepa~ 2 B3 1 HYE Y
aci ﬂyf ert ynbie xm %?5&5&15%%&}%‘_@; fﬁlo;é, &v}%@%ggqam&ﬁ@ﬁgg >

(Exanpl e Ef3r 15 (301 nmg, 1.0 mmol) according to the general procedure M
Obt ai ned as an off-white solid (301 ng). M5 (ISP) 534 [(MtH)+]; np 176 C.
Exanpl & M3be Afe cobpiihwas przparadﬁaom @~arhihol SflubRt- QQHﬂQB&méW%heﬁﬁ ethyl -

" car bam ¢ cagiciqterg; bl e R AR I e PE g ok e vad Cpebared-f  om
g gt Z;ﬂ no- B-fe(tetylydrd-yrar- EWmﬂiYif)LHazgi(}eﬂa&b}i L PReTiye-Bpbni@idd - but y!
0X0- 3- [3 Fegp(’%g’lggtﬁ‘(%%mg&r%% @%%xi/mfﬂﬁ )'clc rding to the general procedure

1, 2, 3] tri MeéIbtaingd 3s gphemygd soliddpdomi 25 acid tert.-butyl ester (Exanple
K5) (401 g{g}sal O mmol ) according to the general procedure M .Obtained as

~an amilﬂph §2d) 626nl E(Mé{)a]nn'q)4244t6°crrg) M5 (ISN) 632 [(MH']. 5 Cctober
2005 WD 02/ 083665 -67 PCT/ EP02/ 03643 Exanple M31 (RS)- 15-M> holin-4- |-2-

- 3-0x0-3- 13- 5- tetrah dro- an-2- BxameldMB5- isoxazol-3- | - hen | - ro ion
| am no -4- tnfluororreth | -hen 1 -carbamic acid tert -butyI ester 5 The
title conitund-Mhexypidpaxed-f3-6in el alamlirogyvrd-THloRelk N 3‘ﬂrlazol-1-

(RS- 5o Ol YIRS GG oL o UYL est &1 CExatS

ester

15 The title compound was prepared from (2-amino-5-ethoxy-4-trifluoromethyl-
phenyl)-carbamic acid tert.-butyl ester (Example J11) (641 mg. 2.0 mmol) and (RS)-3-
0x0-3-{3-[5-(tetrahydro-pyran-2-yloxymethyl)-[ 1,2,3}triazol- 1-yl}-phenyl}-propionic
acid tert.-butyl ester (Example K5) (803 mg, 2.0 mmol) according to the general
procedure M. Obtained as an amorphous yellow substance (916 mg).

20 MS (ISN) 646 [(M-H)].

Example M36
{2-13-( 2—Cvan@yridin-fi-vl)-3-ox0-proDionylamin0] -5-ethoxy-4-trifluoromethyl-

* phenyl}-carbamic acid tert.-butyl ester

The title compound was prepared from (2-amino-5-ethoxy-4-trifluoromethyl-

25 -phenyl)-carbamic acid tert.-butyl ester (Example J11) (160 mg. 0.5 mmol) and 3-(2-
cyano-pyridin-4-y})-3-oxo-propionic acid tert.-butyl ester (Example K3) (123 mg, 0.5
mmol) according to the general procedure M. Obtained as a yellow solid (159 mg).

- MS(ISN) 491 [(M-H)']; mp 51 °C.




3-{3- [5-(tetrahydro-pyran-2-yl oxynethyl)-isoxazol-3-yl]-phenyl]-propionic
acid tert.- butyl ester (Exanple Kl1l) according to thesg)e{;)%ra% rocedure M
otained as a light vyellow foam (774 ng). to M5 (I SN)

Exanpl eWRE2/08368Hr hol i n-4- |-2- 3-o0x0-3- 3- vrazol-1- |-Pd’Im’P012f0364BO |on
lam no -4- trifluoroneth I-hen | -carbamc acid Cert.-butyl ester The title
conpound was prepared from (2-am no- 5-‘r§§r‘pho| in-4-yl-4 15
trifluoromethyl-phenyl)-carbamc gcid tent -butyl ester (Exanple J1) (361
my, 1.0 nmol) and 3-oxo- 3-( 3- pyrgmgl—ij@— phenyl) propi oni ¢ aci d

tert. 'b“tglEt}? ( 0 ] according to the
general pro ' AYIBRgYS substance (367
my). M (cmnamﬁﬂeﬁwﬂ D(hMi\H'ID cajrbara&aa@md@uw&té l\/br hol i n-4- |-2- 13- oxo-3-
3-11, 2, 4] triazol-4- I-hen 1 - roion lamno -4- trifluoroneth |-hen 1

- car bani Thaditle cbmpbumﬂJWa& pl@?il@ﬂ frofe (3-kinifo-S QERGYAC RS L epged from

(2-am sno |f| r omet hyl. - hen | )-carbam c acid

tert. mﬁﬁ@i?ﬁéﬁﬂ@%}%ﬁ% hw fsa%fjgﬁﬁnplf% 40,361 .7 amanol) and 2,

3-0x0- 3 (imftyl2o43 {1,250k 1—@?@5@[)1 FdioRkonbSe Ayt 1) (298181 [ CAS-No.

335255- 96531 %ﬁ my ccor%;%dto he genera proce M

Obt ai ned D 3 POkl L epieal gse NRbtainghys %qﬁmql(ewkd{q%

151- 160 €g)5 Oct ober 2005 WD 021383665 PCT/ EP02/ 03643 -68 Exanpl e I\/B4 (RS-

5- Fl uoro-2- 3-o0x0-3- 13- 5- tetrah dro- an-2- to meth | - 1 2 3 triazol-I-

| -hen 1MS {I8N) o0 |(M¥iH)J; mé-176PL] uoroneth 1- hen | -carbamic acid tert.-bu

| ester 5 The title conpound was prepared from

(2-anidno-5-fl uoro-4-trifl uoronet lega k) - carbamic acid tert.-butyl

ester (Exanple J10) (294 ng. 1.0 mmol) and (RS) - 3- oxo- 3-

{3-[ 5- (t &a-Ivetyaityen- Wbm‘azﬁ%yﬂlwlﬂﬁiﬁVh)V{-[Dlaeraﬁlﬁbromonvlammol 4-

triazol - L f}/I Ol%hnl - Rropion ert.-butyl éster (Exanple K5) (442
D SImEELS =2 <

my, 1.1 ’

Sbsisure M Obtained as an or ange
solid ( 598(3 pﬁl compomMScl asSp parg fr n-[ ((Z r|r_1?no 5- mn?hodfx?r-ﬁtSriﬂ%oromethyl-
phenyl)-carbamic acid tert.-butyl ester (Example J9) (306 mg. 1.0 mmol) and 2,2-
15 dimethyl-6-(3-[1,2,3]triazol-1-yl-phenyl)-[1,3}dioxin-4-one (Example 1L.9) (271 mg,
1.0 mmol) according to the general procedure M. Obtained as a yellow solid (394 mg).

MS (ISN) 518.1 [(M-H)'].

Example M39

{2-[3-( 2-Cyano-pyridin-4-yl}-3-oxo-propionylamino]-5-methyl-4-trifluoromethyl-
20 phenyli-carbamic acid tert.-butyl ester

The title compound was prepared from (2-amino-5-methyl-4-trifluoromethyl-
phenyl)-carbamic acid tert.-butyl ester (Example J15) and 3-(2-cyano-pyridin-4-yl)-3-
oxo-propionic acid tert.-butyl ester (Example K3) according to the general procedure
M. Obtained as a light yellow solid (250 mg).

25  MS (ISN) 461.2 {{(M-H)'}; mp 181 °C (dec.).

Example M40

{5-Cyano-2-{3-(3-cyano-phenyl)-3-oxo-propionylamino]-4-morpholin-4-yl-phenyl}-

carbamic acid tert-butyl ester

The title compound was prepared from (2-amino-4-cyano-5-morpholin-4-yl-phenyl)-
30 carbamic acid tert-butyl ester (Example J12) (318 mg, 1.0 mmol) and 3-(3-cyano-

phenyl)-3-oxo-propionic acid tert-butyl ester (Example K2) (245 mg, 1.0 mmol)

according to the general procedure M, Obtained as a light brown foam (290 mg, 59%).




Examle M35 IRS) - 5-Etho -2- 3-0x0-3- 3- 5- tetrah dro an-2- to neth | - 1
2 3 triazol-1- 1 - hen | ro ion |lamno -4-trif|uorozne$§éo- 5I -carbamic
acid teg}.-zﬁ?# _ ester 15 The title conpound was prepa d PPr

(2- ami n&-B2EPHERy- 4-trifluoronethyl - phenyl)-carbani ¢ adCH/ERR{O3643 ¢ y|

ester (Exanple J11) (641 ng. 2.0 mmol)_spd (RS)-3- oxo-3-13-

[ 5- (tetrahydro-pyran-2-yl oxynmethyl)-[ 1,2, 3)

“triazol - 1ml(13—pg|49@3|cgtmj}gpj_oni c acid tert.-butyl ester (Exanple K5) (803
ng, 2.0 mmol ) according to the general procedure M Obtained as an

-anor phous yel | ow substance (916 am (I'SN) 646 [(MH"]. Examle M6
2- 3- 2-C ano- idin-4- 1 -3-oxo0- ro ton Tamno -5-etho -4-trifluoroneth 1-
hen 1 -c Cyaihs iRibholllal 038 50 FIE 131G GRIRANAG, Yas pr epar ed from
(2-am no-5-ethoxy-4-trifTuorongtiny phenyl)-carbarrc acid tert.-butyl
ester (Ex thvli 1.2 Bdigiapg]- 1-pl Lphemyll -propienydamino)-phenyl]-carbamic acid

cyano- BYT iegtl -¥e) - 3- 0X0-propionic acid tert.-butyl ester (Exanple K3)
(123 ny, 0.51 mmol) according to the general procedure M (Obtained as a

yel | ow sothatided&@en d wiBréda a[ ke ) et 2005 WO
02/ 083665 PCT/ EPQ T o %gﬁ‘?ﬁe <64 anBB-Bbrgholfp O3 B 2002

tri azol - 15arpanpig gcidl testhuty gstenixampled 12 (3il 8 gy Srmtriol ) andH&S)-B-oxoed-bani ¢ aci d

tent.-bu {3.@s a6, S L edyt rramianic ae
(2~ aim no- B By 0B RO EV B cprgpipnicacdy
ester ( Exﬁﬁﬂ?uéylﬁstf)' (}%Wlﬁﬁ.s) @.U?S“WIWM%CBCQQI@% to the general procedure

di met hyl - 0r O8td; [ -4yl 1, 3] di oxi n-4-one (Exanple L9)
(215 ng, O. 756[11=1rﬁ%55?‘5]ﬁ cggﬁﬁ\i}nn%a%ﬁoot?ﬁg{%ée%%i'al procedure M (nbtai ned as an
of f - whi temqjgpq‘g@;_ég(MnH?-]' M5 (ISN) 532 [(MH)"]; nmp 175 C. 10 Exanple M8
5- Met hoxy- 2-[3-o0x0-3-(3-1°1,2,31triazol-1-yl -phenyl)- ropionyl am nol-4-
trifluorometh |-hen 1 -carbam c aghg,beMNigPutvl ester The title conpound
was prepared from (2-am no-5-nmet hoxy-4-tri1l uoronet hyl - phenyl)-carbamc

aci d tert Ol el o3 LRl Skadd)s {1338 eAH1-3 108 - 8Bl ohy AR n @ 2

morpholin-4-vl-phenyl)-carbamic acid tert-butvl ester

I

15 The title compound was prepared from (2-amino-4-cyano-5-morpholin-4-yl-phenyl)-
carbamic acid tert-butyl ester (Example J12) (318 mg, 1.0 mmol) and 3-[3-(3-methyl-
isoxazol-5-yl)-phenyl]-3-oxo- propionic acid tert-butyl ester (Example K4) (301 mg,
1.0 mmol} according to the general procedure M. Obtained as a light brown foam (400
mg, 73%).

20 MS (ISP) 544.3 [(M-H)].

Example M43
{4-Cyano-2-{3-]3-(3-methyl-isoxazol-5-yl)-phenyl}-3-oxo-propionylamino}-5-
- morpholin-4-yi-phenyl}-carbamic acid tert-butyl ester
- The title compound was prepared from (2-amino-4-cyano-5-thiomorpholin-4-yl-
25 phenyl)-carbamic acid tert-butyl ester (Example J13) (334 mg, 1.0 mmol) and 3-[3-(3-
methyl-isoxazol-5-yl)-phenyl]-3-oxo- propionic acid tert-butyl ester (Example K4)

(301 mg, 1.0 mmol) according to the general procedure M. Obtained as a light brown
foam (440 mg, 78%)). |

MS (ISP) 562.3 [(M+H)"].




‘15 dinethyl-6-(3-[1,2,3]triazol-1-yl-phenyl)-[1, 3]di oxi n-4-one (Exanple L9)
(271 ng, 1.0 mmol ) according to the general procedure #V? % aé(?)(;d as a
yellow solid (394 ng). WMs (ISN) 518.1 [(MH)-]. g [3-(27C
ano- , M QPHIB4665 _3-0xo0- ro ion lanmino -5-neth 1-4 trrfrmmm:ﬂ- 20 hen
| -carbamic acid tert.-bu | ester The tifle conpound was prepared from
(2-am no-5-nethyl -4-trifluoronethyl- phenyl)-carbamc acid tert.-butyl

- ester (Exanple J15) and 3-(2-cyanq@yhisiima4-yl)-3- oxo-propionic acid
~tert.-butyl ester (Exarrple K3) aCC(}){% Celet t he general procedure M

‘bt ai ned np
181 C (de
| am no | +4 titIe

conmpound Bre ar ed from 2 am no4cyan05 m)phol n- 4 phenyl)
car bami c iﬁ? e IPP%{PFW%é’grr@red(fm@r@ra@um?;cm@m‘iﬁgﬂudmmqmrgheaﬂar
3- (3; cyanambahiRidedvasae e mhanbfe 28] G7h e 1YL SSHATRERIAIRLE K2) (245

according to t e genera pro as a |light

'br ovvn foa kgzﬁer#a dresgymn-Zsyloxiraeay!) 0655 ] triagob 2yt g3669 | RETHBREAEB643 - 70
M5 (1SP) ‘&9[01; I‘{SMH.DXE]? 16@%'%%4é B%ol?}%&ogﬁffgt%ﬂlg%rgé}%] prPCF%'u)fe A

2- (13- oxo0- %)% tetrah drofp lo e I'azo
| ami no - th taigedt d5arieht Hllpy fomm(€9q mgu30%).ester , YL The title conmpound
was prep am no- 4- cyano- 5- nor phol i n- 4- yI phenyl )- carbam c acid

tert-but %&ggpé%%&iw)e] J 12.) (318 ng, 1.0 mmol) and (RS) - 3- oxo- 3-

{3-[5-(tetrahydro-pyran-2-yl oxyrnet hyl E

| . 2, 1t§| azoI -I-yI] phenyl } - pr opi oﬁif_ﬁllaiﬁ.iMﬁtert butyl ester (Exanple K5)
(402 ni g, ’C accordr ng to the eneral procedure 10 M Ontained as a
I'i ght br owh Agnethylosoxaged-5-yRmhegyl amEngimdl e 1142 4-C

ano-2- 3- trﬁluoﬁ):ﬁ&hﬂ ﬂlrehﬂ@é%@rmc acid td?RButhl es@er - roion lamno -5-

%i

The title compound was prepared from (2-amino-5-chloro-4-trifluoromethyl-phenyl)-

carbamic acid tert-butyl ester (Example J14) (311 mg, 1.0 mmol) and 3-{3-(3-methyl-
15 isoxazol-5-yl)-phenyl]-3-oxo- propionic acid tert-butyl ester (Example K4) (301 mg,

1.0 mmo}) according to the general procedure M. Obtained as an off-white solid (210

mg, 39%).

MS (ISP) 536.1 [(M-H)]; mp 172°C.

Example M46
20 (RS)-[5-Methyl-2-(3-0x0:3-{3-[5-(tetrahydro-pyran-2-yloxymethvl)-[1,2 3 triazol-1-

¥ll-phenyl}-propionylamino)-4-trifluoromethyl-phenyl]-carbamic acid tert-butyl ester

The title compound was prepared from (2-amino-5-methyl-4-trifluoromethyl-
phenyl)-carbamic acid tert-butyl ester (Example J15) (1.0 g, 3.44 mmol) and (RS)-3-
0x0-3-{3-[5-(tetrahydro-pyran-2-yloxymethyl)-[1,2,3)triazol-1-yl]-phenyl} -propionic

25 acid tert-butyl ester (Example K5) (1.38 g, 3.44 mmol) according to the general
procedure M. Obtained as an off-white foam (910 mg, 43%).

MS (ISP) 616.1 [(M-H)'.




rnor holin-4- |-hen 1 -carbamc acid tert- utvl ester 15 The title conpound
was prepared from (2-am no-4-cyano-5-nor pholin-4-yl - bamc aci d
tert-bug (Exanmpl e J12) (318 ng, 1.0 nmol) and % t hyl -

i soxazol - 02(?D%'S%%)henyl] 3-0x0- propionic acid tert-butyl Oz@ﬁérrpl e K4)
(301 ng, 1.0 nmmol) according to the geyeral procedure M Obtained as a
light brown foam (400 ng, 73%. 20 M5 (ISP) 544.3 [(MH)-]. Exanple M3
4-C ano-2- 3- 3- 3-neth |-isoxazolExbmplk MiZN 1 -3-0x0- ro ion |lamno -5-
nmor holin-4- 1- hen 1 -carbamc acid tert-bu | ester The title conpound was
pr epar ed {Bridn j e o promdbnpiieinel M- car bamni c
acid tert e Ie J13 4 1.0 mol ) and 3-[3-(3-
mthyl-lgﬁ@%m ﬁl hegi %a té )  acid tert-butyl ester

Exanpl e. ording. to th ner al roced re M
gjbt ai ned aﬁé‘%ﬂﬁ%ﬁ#@% WaJSP‘?ngCDr%J %9;94“3 rﬁ‘jmlm?%O/gmetWé%(t?@ﬁ by [(MliH) ]. 5
g:t obe':r3 zdesyl)mmmxesasﬁ&t Bﬁfpl&mzf,—:@ﬁﬁ 13 ]ml(zﬁmmpnerﬁﬂﬁél)la&le @h@hl (iro 2-

0XO0- i a enl-ro
“ion Iani n%&hﬁﬁf&?a% or gn%a}eﬁaq 32%91 RIOP'@BPU'EH "c?rtg%‘?tﬁl wEF ff’ﬁﬂlplejjé@( er The
EIZt le corfgblimg, Mmmﬁpfafﬁdmfgrtonl’;]e glenerﬁal prcic)edurSE M. O]:Btam_ed as awglte solid but V]

-am no- ofQ;4-trifluoronet - phenyl) - carbam c acid tert-but
ester (E}%&{Hg %éfﬁil (774 ny, 2. 49ynmlgl) )e/md (RS) - 3- oxo0- 3 Y

3-[5-(t I thyl)-[1,2,3]tri | -1-yl]-ph 1] - [
;{c gcu(j %g?{%gg?sﬁﬂesteﬁ)(/&grpnfe %25; El.o n{;,rlzﬁg rrrm?/)]acr:)cgp)d/i ]ngpigplt ﬁg

'generﬁj procedure M (bt ai ned asga Illgghl%ellowfoam(mo ng, 50% . M5
(1SP) 6359[(MH) ]. 10 Exarrple ro-2- 3- 13 3-nmeth 1-isoxazol -

1 - hen ) car bam c aci d
tert-bu 5

(2-ami no-iﬁ_aﬂimhﬂ u}renﬂl}mmnbemmeim&tembemlbi_ car bam c acid tert-butyl
ester (Exanple J14) (311 ng, 1.0 mmol) and 3.-[3-(3-nmethyl- .15

i soxazol 'Ewyit)ecphmwh]hﬁspxe:parqdrfoqsmcmamxamsdc}ﬂe:rd4Jnﬁﬂlydroﬂ&t}@1- LEanpl e K4)
(30175, chotlalllRld A6SREILAG (EQhDE 198181 Pind 1 B5REL) iy gged as an

of f -whi t e 56
15 [1,2,4]triazol-1-yl-phenyl)-propionic acid tert-butyl ester (Example K15) (287 mg, 1.0

mmol) according to the general procedure M. Obtained as a white foam (360 mg,
69%).

MS (ISP) 522.0 [(M-H)'L.

Example M49

20 {5-Chloro-2-{3-{3-imidazol-1-yl-phenyl)-3-oxo-propionvlamino

phenyll-carbamic acid tert-buty] ester

The title compound was prepared from (2-amino-5-chloro-4-trifluoromethyl-phenyl)-
carbamic acid tert-butyl ester (Example J14) (311 mg, 1.0 mmol) and 3-(3-imidazol-1-
yl-phenyl)-3-oxo-propionic acid tert-butyl ester (Example K16) (286 mg, 1.0 mmol)

25 according to the general procedure M. Obtained as a light yellow foam (160 mg, 31%).

~4-trifluoromethyl-

~ MS (ISP) 521.0 [(M-HY].




ng, 39%. M5 (ISP) 536.1 [(MH)-]; np 172C. Exanple M6 20 (RS)-

[ 5- Met hyl - 2- (3-0x0-3-f 3- 5- tetrah dro- an-2- to ethy 1 triazol-|
| -phenyl | - roion lamno -4-trifluorometh I-hen 1 %Qﬂ%ﬁﬁ%ﬁo&md tert-bu
| ester WOPHISHGS e conpound was prepared from PCT/EP02/03643

(2-am no-5-net hyl -4-trifluoronethyl - phenyl) carbam cacid tert-butyl ester

(Exanple J15) (1.0 g, 3.44 mmwl) and (R = 3-

oxo-3-{3-[5- (tetrahydro-pyran-2-yloxymet hyl )
1, 2, 3]tr|azol-l-yl] phenyl } - propi oﬁ?@&rg%h—’jéeld tert-butyl ester (Exanple K5)

_(1 38 g, m o.th gener al prpcedure M Cbtai ned as an
of f - V\hlte% gl F opiqoylamingl-ért ober 2005 WO

-0X Er 157
02/ 083665 tfidrEire D B 1 aazba t@rtl% ISstMeth |-2- 3- 3- 3-meth

| -i.soxazol -5- 1 -hen 1 -3-0x0- ro ion lamna -4- trifluoronethyl-hen I
-car bam C T:he |t1de t@npelmd \lzasq&fepirealﬁl%rﬁ (3-hineO3TBIIBFS] 4 WeiHlu Bf RRAR R He A D

(2- am trlfluo th 51 ){I) carbam c acid tert- butyl ester
(Exarrpl e ﬁaf i %’55 g by 1(?5 ’5“%9‘81% F@ (38> 1.0 mmol) 3-0x0-3-(3-

net hyl -i S@K%hhaﬂﬁ-)lh)h}ﬁhﬁﬂyiﬂr axQcidUBDERR (Exanbl mr@smg,w o ester
(Exarrpl e g@l é\ﬁgl ng Jh[q acdcor dj n% to the general ocedure M

Obt ai ned F¥N) GFrPFdng b 1hq sepsrapPreedursdl Obfaingd asm)hg@mell@w[qwm mg, 10
Exanpl e M4B%).15- Chl or o- 2-f3- 0XO0- (3 fl,2,41triazol-i-Yl-12henyl)-p Lo ion
lamina -4- trifluorometh |-hen 1 -carbamic acid tert-bu | ester The title
conmpound WES(IER)ea0g@M-HYM ( 2- ami no- 5-chl oro-4-tri fl uoronet hyl - phenyl) -
carbamc acid tert-butyl ester (Exanple J14) (311 ng, 1.0 mmol) and
3-o0x0-B-(3 15 [1,2,4]triazol-1-yl -paeipdNspropionic acid tert-butyl ester
(Exanpl e K15) (287 ng, 1.0 rnnol) according to the general procedure M
Obt ai ned i iH4MH'"']. Exanple
M49 20 5- ro 1on | am na
-4-triflu L EFE butyl ester

{ifluor
The title compound was prepared from (2-amino-5-methyl-4-trifluoromethyl-
phenyl}-carbamic acid tert-butyl ester (Example J15) (290 mg, 1.0 mmol) and 3-oxo-

15 3-(3-[1,2,4]triazol-1-yl-phenyl)-propionic acid tert-butyl ester (Example K15) (287
mg, 1.0 mmol) according to the general procedure M. Obtained as a white foam (420
mg, 83%).

MS (ISP) 502.1 [(M-H)].

Example M52

20 f{5:Methyl-2-[3-(3-imidazol-1-yl-phenyl)-3-oxo-propionylamino]-4-trifluoromethvl-
phenyl}-carbamic acid tert-butyl ester

The title compound was prepared from (2-amino-5-methyl-4-trifluoromethyl-
phenyl}-carbamic acid tert-butyl ester (Example J15) (290 mg, 1.0 mmol) and 3-(3-
imidazol-1-yl-phenyl)-3-oxo-propionic acid tert-butyl ester (Example K16) (286 mg,

25 1.0 mmol) according to the general procedure M. Obtained as a light yellow foam (380
mg, 76%). '

MS (ISP} 501.2 [(M-H)].

Exarnplé M53
{5-Methyl-2-{3-0x0-3-(3-{1,2,3]triazol-1-yl-phenyl)-propionylamino]-4-

30 trifluoromethyl-phenyl}-carbamic acid tert-buty] ester

The title compound was prepared from (2-amino-5-methyl-4-trifiuvoromethyl-
phenyl)-carbamic acid tert-butyl ester (Example j15) (290 mg, 1.0 mmol) and 3-oxo-




The title conpound was prepared from
(2-am no-5-chloro-4-trifluoronethyl-phenyl)- car bam C éﬁ'c%bef‘j(fosbmyl ester

(Exanplqv;b}, 1 mg, A nmol) and 3-(3-im dazol -
phenyl§l % oégslpr opionic acid tert-butyl ester (Exarrpl ECREBP2%8% ny, 1.0

rrrml) 25 according to the general procegdr-e M Cbtained as alight yellow
f oam (160(3%;41;;310 M5 (ISP) 521.0 [(MH']. 5 October 2005 WD 02/ 083665

PCT/ EP02/ ,L?igna@%mb%pbemﬁbpﬁemxomdzthyt Qst@)(gxﬁn@gﬁl)%zsg ngg tirg azol -
orer Te DRt AhR0 picech ] MRLONEM. Sl & o USRI f e me ' 1

( 2- anmi no- §0%M or o- trlfl uor orret hyl - phenyl )- carbamic acid tert-butyl ester
(Exanpl e J14é %311 , 1.0 mmol) 3-oxo0-3-(3-

[1,2, 3] tr M¥dBPN582.1 {MeHII) - propi oni ¢ acid ethyl ester (Exanple K1) (259
ny, 1) O rnnctl) according to the general procedure M Cbtained as a |ight

yel l ow?oi | (340 ng, 65%. MS (| SHxab#eBIH(M H)-]. 10 Exanple M1
5-Met hyl - - 243- 0x0-3-(3-11 ,2 4 triazol-I-yl-phenyl)-propionyl anm nol-4
trifl uor ontdvethyl-ShEhoko-3eriyaaviobl 1adiptend)-brdtiodyl £61n0) -4Tfhlubldch@hgonmpound

thyl-4-trifl t hyl - - b
ves 1 CP2BEt LA A AR SRR IRy 4L Tuoronet T phenyl) - Carbari ¢
3-(3-[ 1, 27k tert-but ter (Exanpl
<i5) EzmTﬂ“m e bonad balIENed 1O B R Hehel Errifisematiphembn ol ned as a
}/\/m2 te foaifﬁI macrﬁbtertBB%d esteB(KxabR)le HGZ(ESO[rﬁéﬁlf@mhxol)?aﬁ?sﬂo]g?_%@ ZOtﬁ :\/Et h
1-2- rifl uor onet hv
phenyl} cgr bam-aiczf %ﬂe(?yﬁeﬂl?&ﬁufcﬁcmgéft “f%ﬁémf ’TaBlP&%ﬁbédﬁé‘sﬁHs Brepared from
( 2- ani no- Bun@) hgdording re tuelgm@mlqirbyddur@naxembka)m@dsaa«mlfe REHqstoahk butyl ester

(Exanpl e 5]@'@? (290 ng, 1.0 mmol) and 3-(3-
i m dazol - phenyl) - 3-oxo-propionic acid tert-butyl ester (Exanple K16)

(286 ny, t he general procedure M (btained as a
i ght yel w?@ﬁ?s%ﬂ?@gfg%i%fewsus P) 501.2 [(MH-].
Example M55

15 (RS)-[5-Chloro-2-(3-0x0-3-{3-[5-( tetrahydro-pyran-2-yloxymethvyl)-[1.2.41triazol-1-
LIL—phenyl}-Drovionvlamino)-4—triﬂuoromethvl—Dhenvl]-carbamic acid tert-butyl ester

- The title compound was prepared from (2-amino-5-chloro-4-trifluoromethyl-phenyl)-
carbamic acid tert-butyl ester (Example J14) {900 mg, 2.90 mmol) and (RS)-3-0x0-3-
{3-[5-(tetrahydro-pyran-2-yloxymethyl)-[1,2,4] triazol- 1-ylj-phenyl}-propionic acid

20 tert-butyl ester (Example K14) (1.16 g, 2.90 mmol) according to the general procedure.
M. Obtained as a light yellow foam (790 mg, 43%).

MS (ISP) 635.3 [(M-H).

General procedure N:

Preparation of 4-aryl-1,3-dihvdro-benzo[b]{1.4] diazepin-2-ones:

25 A solution or suspension of the {2-[3-aryl-3-oxo-propionylamino]-phenyl}-carbamic
acid tert-butyl ester or {2-[3-aryl-3-oxo-propionylamino] -phenyl}-carbamic acid tert-
butyl ester (1.0 mmol) in CH,Cl, (5 mL) [anisole or 1,3-dimethoxybenzene (5-15
mmol) can be added if necessdry] was treated with TFA (0.5-5.0 mL) at 0 °C and

stirring was continued at 23 °C until tlc indicated complefe consumption of the
30  starting material.
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title conpound was prepared from (2-am no-5-nethyl-4-trifluoronethyl- -
phenyl ) -V OHEHPES acid tert-butyl ester (Exanple J15) (29PCTHEP02103643 nnol )
and 3-oxo 5 October 2005 WD 02/083665 BT/ EP02/ 03643 -74
3-(3-[1,2,3]triazol -1-yl - phenyl ) - propi onic acid ethyl ester (Exanple Kl)
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1.0 mol) a cor ng to the general proce te solid
(370 ng, Widogyclo EPF@‘}')AS(@BEQDM/EW&D +]: np 172C. Exanple Ms5 15 RS -
5- Chl or o- %8 iaoxo - 3-. 5- tetrah dro an-2- to nethyl - 1 2 4 triazol-I1- 1
-hen 1 - r¥°o%<YR Prasaies b dhe reagtion mirtardwas diletediwit DM v EtO&, Graklesdt -t |

ester  Theyithishi. @qaqmm arad '
(2-am no- 1chsl tigrllbt%lld?}\(l)@gne ﬁé? E(%hgﬁgll??)}d gg?%‘é‘?ﬁr&w%sgﬁ)r%ﬁﬁqbut yl ester

- (Exanpl e ilfﬁ’)o"f eh'ﬁ’ Ivent waﬁwn)le thafcrRa), 4\314(&1';(@}1131 be triturated with ether

o aci o 29 fort Uty TN ARARARE O e S bbb sl o o

" the gener &F PpHBeByfstaliratgntfromdd-dioxand ar(ﬁjrtsxlycegklta:mldnaaahr(ﬂﬁﬁbgm@hﬂi%% WS
(1SP) 635&“&%5&&8/5@6@%@&@%@5@%r e N Pre aration of 4-2r,0-

3-di hvdro-benzo 1b 14 diaze 1 n-2-ones: 25 A solution or suspen5| on of the
[ 3-aryl - 3- oxo- propi onyl am no] - phenyl }-carbam c acid tert-butyl ester or

{2-
{2-[3-aryl - 3- oxo- propi onyl am nol - phgnayljs garbam c acid tert- butyl ester
(1.0 mol) in CH2CI 2 (5 nL) [ani soIFTIiEI,EB-di met hoxybenzene (5-15

4-[3-(5-Hydroxymethyl-[1,2,3]triazol-1-y1)-phenyl]-7-morpholin-4-vl-8-
15 trifluoromethyl-1,3-dihydro-benzo[bl[1,4]diazepin-2-one

The title compound was prepared from (RS)-[5-morpholin-4-yl-2-(3-0x0-3-{3-[5-
(tetrahydro-pyran~2-yloxymethyl)—[1,2,3]triazol-1-y1]-phenyl}-propionylamino)—4-
trifluoromethyl-phenyl}-carbamic acid tert.-butyl ester (Example M1) by treatment

with TFA in CH,Cl, according to the general procedure N. Obtained as an off-white
20 solid (51 mg).

MS (ISP) 487 [(M+H)"]; mp 200 °C.

Example 2

4-(8-Morpholin-4-vl-4-oxo-7-trifluoromethyl-4,5-dihvdro-3H-
benzolbl[1.4}diazepin-2-v1)-pyridine-2-carbonitrile

25  The title compound was prepared from {2-[3-(2-cyano-pyridin-4-yl)-3-oxo-
propionylamino]-5-morpholin-4-yl-4-trifluoromethyl-phenyl}-carbamic acid tert.-
butyl ester (Example M2) by treatment with TFA in CH,CJ, according to the general
procedure N. Obtained as a yellow solid (11 mg).

MS (ISP) 416 [(M+H)*}; mp 220 °C.




- (tetrahydro-pyran-

mol ) can be added if necessary] was treated with TFA (0.5-5.0 nL) at 0 C
and stirring was continued at 23 Cuntil tlc indicate Oc&%g{l)%(g
consunp%@ f the 30 starting material. 5 Cctober 200 83665
PCT/ EPO g%f 66575 Workup procedure a: The sol vent was PERBVEO3H vacuum
the residue treated with little ether, ,ghereupon it crystallized. The
solid was stirred with sat. NaHCO3-sol. or 1M Na2C33-sol., filtered,
washed with H2O and ether or m xturpggygfle gt her/ THF/ MeOH and was dri ed to
give the title conmpound, which if necesSary can be 5 purified by
crystalli Aﬂtgemﬁmqgmséxﬁbﬂsg%gﬂ% Bl ﬁ&&éﬁdlﬁmgb %‘ﬁhuf%g Q oAt ogr aphy
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necessary ca e purl Mglcryst zatl on I OXane or by silica

gel col unfftt by BpementwithdFad o H 6, meonbigocks Exanpl e 1
4- 3- 5- Hgellepat Huﬂe‘N]O@tax%eHrah% Ff“v;hltejsol[iﬁ'gﬁdﬂq ;7 nmor holin-4- 1-8- 15
.0 b]l ]

trifl uorometh 3-di h3~dr o- benzofbj e in-2-one The title
conmpound M@(ISJP)QQ@EQCMH)W -m)rphol in-4-yl-2-(3-0x0-3-{3-[5-

yl oxymethyl ) 2,3] triazol-1-yl]
- phenyl } - propi onyl am no)-4- trifl UOE)Q_@@M - phenyl ] -carbam c acid
tert.-butyl ester (Exanple I\/Il) by treatment with TFA in CHZC12 according

to theggepguabxdy be@obftrife>1 M) - MB

(tSP) 487
1- 4- oxo- 7The tifié g@ﬁp&ﬁm h@nﬁ}-ﬁ%’x diaze in-2- | -

Qaﬂ@h’ B R3 .
ridi ne-2-carbonitrile 25 ‘Ipé}eg’atrltlg c{grrp(L;lLujn%%l %preparec?from

{2-13-(2- EWYW‘PIPE] ﬁ-gyrsg -)1 rheayl}-carbamic acid tert-butyl ester (Example M5)
pr opi ony! Bgt-egtren #RA A mreelgbe{l adotdihd fo4ak géﬂ%m%kor@gﬁfkyﬁ@é@ga@l ¢ acid

tert.- but ester éExarrp e by treatnen accordi ng
to the gefeosisolid{bebalire N. Cbtal ned as a yellow solid (11 ng). M5 (I SP)

416 M+ C.
[ ( |_{).Allt]e:rnag'xrgel}r, the title compound was also prepared from (3-(3-cyano-phenyl)-N-(2-

nitro-5-pyrrol-1-yl-phenyl)-3-oxo-propionamide (Example M4) by reductive
cyclization with SnCl,2H,O in EtOH at 70 °C according to the general procedure J
(method b). Obtained as an olive solid (161 mg).

MS (EI) 326 (M"); mp 219 °C.

20 Example 5

- 4-(2-Chloro-phenyl}-1-[2-(3-cyano-phenyl)-4-0x0-4.5-dihydro-3H-
benzolb]{1.4]diazepin-7-vl]-1H-pyrrole-3-carbonitrile

The title compound was prepared from N-{5-[3-(2-chloro-phenyl)-4-cyano-pyrrol-1-
yl]-2-nitro-phenyi}-3-(3-cyano-phenyl)-3-oxo-propionamide (Example M6) by

25  reductive cyclization with Fe/HOAc in THF/H,O at 80 °C according to the general
procedure J (method d). Obtained as a brown solid (164 mg).

MS (EI) 461 (M) and 463 [(M+2)*]; mp 252 °C (dec.).
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phenyl}-3-oxo-propionamide (Example M8) by reductive cyclization with SnCly*2H,0
in EtOH at 70 °C according to the general procedure J (method b). Obtained as an
olive solid (624 mg).

15 MS (EI) 427 (M™); mp 215-217 °C (dec.).

Example 8
3-(4-Oxo-7-pyrrol-1-yl-4,5-dihydro-3H-benzo[b][1.41diazepin-2-yl)-benzamide

A mixture of 4-(3-iodo-phenyl)-8-pyrrol-1-yl-1,3-dihydro-benzo!b}[ 1,4]diazepin-2-
one (Example 7) (214 mg, 0.5 mmol), Pd(OAc); (4 mg, 3 mol%), PPhs (8mg, 8 mol%)

20 and HDMS (0.52 mL, 2.5 mmol} in DMF (2 mL) was stirred under CO atmosphere at
60 °C for 4 h. The mixture was taken up in EtOAc, washed with 1 N HCJ, sat.
NaHCO3-sol. and brine, dried over MgSO4. Removal of the solvent in vacuum left a
dark brown solid, which was purified by silica gel column chromatography with
EtOAc/MeOH 95:5. Obtained as a yellow-brown solid (97 mg).

25 MS (EI) 344 (M*); mp 238-239 °C (dec.).

Example 9
3-(8-1odo-4-0x0-7-pyrrol-1-vi-4,5-dihydro-3H-benzolbl[ 1,41diazepin-2-vl)-

benzonitrile

The title compound was prepared from 3-(3-cyano-phenyl)-N-(4-iodo-2-nitro-5-

30 pyrrol-1-yl-phenyl)-3-oxo-propionamide (Example M9} by reductive cyclization with
SnCl;+*2H,0 in EtOH at 70 °C according to the general procedure J (method b).
Obtained as a yeliow solid (344 mg).
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ot ai ned S Ely400 @EE)bamagosyisiod. (97 ng). 25 M5 (El) 344 (M), np 238-239 C
(dec.). Exanple 9 3- 8-1o0do-4-o0ox0-7- rol-1- 1-4 5-dih dro-3H benzo b 14

di aze in-2- 1 - benzonitrile The tiBkh@pronpound was prepared from
3- (3-cyano- phenyl )-N-(4-i odo-2-nitro-5 30

pyrrol - 1- 347 g eifiydrbxdn etkol-prrogll RPN 648 - § EXBARITS- P b et6 [EBHYGEI XSin-2-
cyclizati O th. SnC122H20 in Et OH at according to e genera
procedure3'4-(54';}%‘;1-%'55@-e b). Obtained as a yellow solid (344 ng). WO 02/ 083665
-78 M5 452 (M) ; 215 C. Oct ober 2005 '
VB (B, finé cémpgﬁncmzras prepared %om 3-(3-cyano-phenyl)-N-[5-(3-hydroxymethyl-
pyrrol-1-y1)-2-nitro-phenyl]-3-oxo-propionamide (Example M11) by reductive
15 cyclization with Fe/HOAc in THF/H,O at 60 °C according to the general procedure J
(method d). Obtained as a brown solid (18 mg).

MS (EI) 356 (M™).

Example 12

-4.5-dihvdro-3H-benzo{bl{1.,41diazepin-2-vl]-

20 benzonitrile

The title compound was prepared from 3-(3-cyano-phenyl)-N- [2-nitro-5-(3-phenyl-
pyrrol-1-yl)-phenyl}-3-oxo-propionamide (Example M12) by reductive cyclization
with Fe/HOAc in THF/H,O at 80 °C according to the general procedure J (method d).
Obtained as a yellow solid (11 mg).

25 MS (EI) 402 (M*).

Example 13

3-[7-(3-Methoxymethyl-pyrrol-1-v])-4-0x0-4,5-dihydro-3H-benzo[bl[1,5] diazepin-2-
yll-benzonitrile

_ The title compound was prepared from 3-(3-cyano-phenyl)-N-[5-(3-methoxymethyl-
30 pyrrol-1-yl)-2-nitro-phenyl]-3-oxo-propionamide {(Example M13) by reductive
cyclization with Fe/HOAc in THF/H,O at 80 °C according to the general procedure J
(method d). Obtained as a brown solid (62 mg).
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cydi zagion with Fe/ HOAc in THF/ H20pa} according to the general
procedure J (nethod d). Obtained ﬁg%rl‘gwn solid (62 ng). 5 Cctober 2005

WO 02/ 083665 (£EThAEBREABR 3045 - dihydro-3H-benzo[b][ L4 ldiazepin-7-yl]-1H-
pyrrole-2-carboxylic acid methvl ester

The title compound was prepared from 1-{3-[3-(3-cyano-phenyl)-3-oxo-
propionylamino}-4-nitro-phenyl}-1H-pyrrole-2-carboxylic acid methyl ester

15 (Example M15) by reductive cyclization with Fe/HOAc in THE/H,0 at 80 °C
according to the general procedure ] (method d). Obtained as a brown solid (323 mg).

MS (EI) 384 (M"); mp >207 °C (dec.).

Example 16
4-(3-Imidazol-1-yl-phenyl)-8-pyrrol-1-yl-1,3-dihydro-benzo[b]]1,41diazepin-2-one

20 The title compound was prepared from {2-{3-(3-imidazol-1-yl-phenyl}-3-oxo-
propionylamino]-4-pyrrol-1-yl-phenyl}-carbamic acid tert.-butyl ester (Example M17)
by treatment with TFA in CH,Cl, according to the general procedure N. Obtained as a
yellow solid (1.03 g).

Alternatively, the title compound was also prepared from 3-(3-imidazol-1-yl-phenyl)-

25 N-(2-nitro-5-pyrrol-1-yl-phenyl)-3-oxo-propionamide (Example M16) by reductive
cyclization with Fe/HOAc in THF/H,0 at 60 °C according to the general procedure |
(method d). Obtained as a brown solid (100 mg).

MS (EI) 367 (M"); mp 220 °C.
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pr opi onyIHn@hta{neﬁapyryelﬂxbws’loﬁ;dl(mh@yl[ carbamc acid Cert.-butyl ester
(Exanple ML7) by treatnment with TFA in CH2Cl 2 according to the general
pr ocedur eMN(EDIBG&I(NE) as a yellow solid (1.03 g). Alternatively, the title
conpound was al so prepared from 3-(3-im dazol -1-yl -phenyl)- 25
N-(2-nitro-5-pyrrol-1-yl-phenyl) - 3Eeteslpngpi onam de (Exanple ML6) by
reductive cyclization wwth Fe/HOAc in THF/ H20 at 60 C according to the
gener a0 [@-6& &-Bu diddyitB- mEbay-naskoass dikydewsrsol i d (100 ng). M
(El') 367 ; tober .2005 WO 02/08 PCT/ EPO2/ 03643 - 80-
Exarrple LY. 1-4 5-dih dro-3Hbenzo b 14 diaze

©in-2- onitril The ' repared fr
12 [ (3 TR Rl R et TR R By Pphet 1) 2-P5 05 cpano-
phenyl)-3-oxo-propionylamino)- S-methoxy-phenyl}-carbamzc acid tert.-butyl ester

(Example M19) by treatment with TFA in CH,Cl, according to the general procedure
15 N. Obtained as a yellow solid (22 mg).

MS (EI) 412 (M"); mp >250 °C.

Example 19

2-{3-(4-Ox0-7-pyrrol-1-yl-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl)-phenyl]-
thiazole-4-carboxylic acid ethyl ester

20 A mixture of 3-(4-oxo0-7-pyrrol-1-yl-4,5-dihydro-3H-benzo[b}[ 1,4 diazepin-2-yl)-
thiobenzamide [prepared from 3-(4-ox0-7-pyrrol-1-yl-4,5-dihydro-3H-
benzo[b] [1,4]dia;epin—Z-yl)»benzonitrile (Example 4) as follows: To a solution of
hexamethyldisilthiane (1.38 mL, 6.5 mmol) in 1,3-dimethyl-2-imidazolidinone (6mL)
was added at 23 °C sodium methoxide (0.34 g, 6.3 mmol). The mixture was stirred for

25 15 min. and the blue solution formed was then added to a solution of 3-(4-ox0-7-
pyrrol-1-yl-4,5-dihydro-3H-benzo[b) [ 1,4]diazepin-2-yl)-benzonitrile (Example 4)
(0.98 g, 3 mmol) in 1,3-dimethyl-2-imidazolidinone (9 mL). The mixture was stirred
for 3h at 23 °C and then poured into H;0 (200 mL). The mixture was extracted with
EtOAc, the organic layer was dried over Na;SO, and evaporated in vacuum. The

30 - remaining oil was stirred for 0.5 h with H,O (150 mL) and the precipitate formed was
isolated by filtration and dried to give 3-(4-ox0-7-pyrrol-1-yl-4,5-dihydro-3H-
benzo[b][1,4]diazepin-2-yl)-thiobenzamide (0.86 g} as light yellow solid, mp 198-201
°C (dec.), MS (ISN) 359.0 {(M-H)"].] (0.3 g, 0.84 mmol) and ethyl bromopyruvate




pr opi onyl am no] - 5- net hoxy- 4-pyrrol - 1-yl - phenyl ] -carbam c acid tert.-butyl
ester (Exanple ML8) by treatnent with TEA in CH2Cl 2 0{0%)%: o the
general procedure N. Obtained as a yellow solid (10 ﬁ%@c r%@lts) 356 (M).
Exanpl e WM@0A@3@S (7-(2-tert.-Butyl-pyrrol -1-vl)- 8- met hOXyCT/EP02/03643
4- 0x0- 4, 5-di hy_dro-3H benzo b 1 4 di azg in-2- i -benzonitrile The title
corrpound was prepared from{4-(2-tert ht‘yl pyrroI-I yl)-2-[3-(3-cyano-

phenyl) 3 0 =cafbam c, ert.-butyl
ester ((9 %g}ﬂ%&? {nréelg%?ér(?%r}t‘fg? 3% 05 24 ogigy 'gb‘ﬁﬁ’t"ﬁt&"’c he

gener al pweseupmetediﬁ viduudbtad tedesiduawysatritoratedobittiE (R Whive tYBHAE! ) 412
(M); mp 2 Oxo-7- rol-1- 1-4 5-dih dro-3H benzo b
[1 4 di azé |ﬁ L&‘d(mgaiiﬂi&?tﬂe Bllsé’flgf carbo lic acid ethyl ester 20 A

m xture o °

3- (4- oxo-%p&srpr)c‘)*rs‘f"ﬁ%/% Fd: PSR P136: benzo[ b] [ 1, 4] di azepi n-2-yl ) -

t hi obegzam de [ prepared from 3-(4- axo- 7- rrol -1-yl -4, 5-di hydro-3H benzo[ b]

(1, 4] dirazepin-2-yl)- benzonltrlle( 4) as follows: To a solution of
hexanet hyjL ‘ L AN%e 1D I ) ! - 2-1m dazol i di none
(6enm) [ded —at 23— ¢ sout unte HOX ¢ L.g-dzhydzg ). The m xture

was sti rrb@ﬁ&%m%mand t he bI ue soI utlon formed was then added to
a solution of 3-(4-oxo-7- pyrrol-I|-yl-4,5-dihydro-3Hbenzo[b] [ 1,4]

clil gzgpl n- Po ykimbnwperistan ¢f2-[Ekbopd-¢- ﬂ}rol(lOylgﬁs-glhyard‘ngL) in 0 -
i met azol.i ture, stlrre or at
23 C and l?%; ﬁ’%@ﬂ’lr]g%?z‘fpﬁ?%'ﬂgé?‘féab‘*Hﬂ‘)"l‘ ﬁférgﬂ"%lﬂ‘iﬁcggglél ester Faxarple wi t h
% OAg Olot hed)db g4pi 0:75{ myreo]) nfcsHEr(Bsemmms nMS@’@@o@éf%ggﬁﬁ‘nl}jﬁ@ pogtu%/xﬁcuum
e re ng, ol sti an e
‘precipita 5%? é\ﬂ%f déh"%g db’a"f(rlrf‘?‘gf’ I_%’?‘EF‘F@EF indolye
g (4- oxo- (D-gymEL, :ﬂh3 ﬁ‘rélydl} ‘$t151=1dg Wdfcﬂﬂﬁide@eﬂ-lzm mr ﬁ(l) fhn{’r]and the react10n198 201 C
i azepin i.obenza as |i el | ow sol i
~ (dec. f wé"%{?‘)é%“&%‘@ %ﬂe ﬁO?fl @%a@uewss@wﬂ)% Hr%iﬂdﬁwnp

lir gg nopylrmatted 5mﬁﬁt6)marana(mé50hg@:ﬁ&ﬁ%%ﬁﬁﬁﬂ@&[é&%&%ﬁ@ﬁ;@ﬂ& H3Gl1saf 0. 16 i,

) ;was heate reflux for 20 mn, The solutlon
was e\r/IgBorazt d'soﬂ &é&%’-’gﬁd“?@’?‘%&a@ HdeVerarpighar werupm A heresidier o give
the titl ewatanpatedavitiOmerhaggl tdgive the G0¢ cotppbod @(ﬂ@gq«as light-yellow solid.

MS (ISN) 413.1 [(M-H) }; mp 238-240°C.

Example 21

8-Pyrrol-1-y1-4-(3-[1,2,3]triazol-1-yl-pheny])-1,3-dihydro-benzolbl{ 1,41 diazepin-2-
20 one

The title compound was prepared from {2-[3-0x0-3-(3-[1,2,3]triazol-1-yl-phenyl)-
propionylamino]-4-pyrrol-1-yl-phenyl}-carbamic acid tert.-butyl ester (Example M20)

by treatment with TFA in CH,Cl, according to the general procedure N. Obtamed as a
light yellow solid (36 mg).

25 MS (ISP) 369 {(M+H)"]; mp 206-209 °C.

Example 22
| 4-(3-Oxazol-2-yl-phenyl)-8-pyrrol-1-yl-1,3-dihydro-benzo[b][1,41diazepin-2-one

The title compound was prepared from (2-amino-4-pyrrol-1-yl-phenyl)-carbamic acid
tert.-butyl ester (Example J2) (137 mg) and 2,2-dimethyl-6-(3-oxazol-2-yl-phenyl)-
.30 [1,3]dioxin-4-one (Example L5) (271 mg) according to the general procedure M. The
obtained material was deprotected and cyclized by treatment with TFA in CH,Cl,
according to the general procedure N. Obtained as a light yellow solid (83 mg).




M5 (1 SP) 455.2 {(IVI H-]; nmp 198-201 C. 5 Exanple 20 4- 3- 4-H droxvneth

l-thiazol-2-% 1- ¢ | -- rol-1- 1-1 3-dih dro- benzob 4d| gln-z-one
To a stirred su@gension of 2- [3-(4-o0xo0-7-pyrrol- I-yI %@ ro-3H
benzo[ b]¥Q 22P%6% epi n- 2- yl ) - phenyl ?-t hi azol r - 4- carboxylud*caﬁmzfe:mg/l ester

(Exanpl e 10 19) (0.34 g, 0.75 mml) inglHE (35 m.) was added at -20 C
over 40 mn|n3port|onsa35Msqut|on of sodi um '

di hydri doyy a§Ry seet-h qutﬁ?gﬁ Eypkgate in toluene (0.94 nL, 3.3 mmol).
Stirring WaSﬁC%)I-’ItI nugd at’ =’ Oﬂ%I’| ) min. and the reaction mxture was
t hen poured into ice-cold 10% aque%@ g4 ¢ acid. The product was
extracted wiwth Et OAc and the organiC was washed successively with

M20, sat. siis-(HRgEOB- SRl AN, Aad ALl Be-p dibRArOMAL, M, SO0 3ady gyaporated i n
vacuum The residué  was i arate l e

conmpound kazol-drrarhexylicamid agleyl jesta sol id. M (ISN) 413.1 [(MH -]; np
238-240 C. . Exanpl e 21 8-Prrol-1- 1-4- 3- 1 2 3 triazol-I- |- hen!| -1
3-di h 8r otBeHdecempoundivazRrepared fropn(oamirFhé pyirdl-&-yt-phpodhdarbasiqucebar ed
from {2-[ g% I

pr opi onyl ar§1 )r?c%it}?l egtgrydr%g %]}tz t%%fﬂlﬁ&és P%gﬂyc r%%thﬁl T 6}{) H/’ diggipor
(Exanpl e #20yphasyl tm@mlprémarbﬂwhc 3¢ ethyl S CEaraple B6H{20 rhg) dcberdggner al

rocedure I I 36. 1 25 M5.¢1 SP 369
Pk 1] - e Speai e, ThO Bt 8l b AR e gilRaby ™))
3-dih dr oﬁsﬁﬁlﬁ@twlt[iir%llndﬂéféz iqgopiing® ﬂihgemarallpeoaednmdn@bmdmsepar ed from

(2-amipo nyl)-carbamc acid tert.-butyl ester (Exanple
J2) (%g7 e xﬁ%ﬁbgﬁgwglne hyl - 6- (3- oxazol - 2-yl - phenyl) .30 |
1, 3] di oxi according to the general procedure
M The olgjésg(;[%g 4(1@({2%1% kgl)l g%pr o{rg%:t ed and cyclized by treatnent with
TFA in CH2A 2 according to the gegggg!%pgfcedure N. Obtained as a |light
yel l ow solid (83 ny). 5 Cct ober 20 / 083665 PCT/EP02/036 t3 82 VS
(1SP) 369525 [( Moy rol-1- 1-4
5-di h dro- enzo
oxazole-4-carboxylic aad ({ 2—hvdroxv—ethvl) amide

15 A solution of 5-[3-(4-0x0-7-pyrrol-1-yl-4,5-dihydro-3H-benzo[b][ 1,4}diazepin-2-yl)-
phenyl]-oxazole-4-carboxylic acid ethyl ester (Example 23) (35mg) in 2-amino-
-ethanol (1 mL) was stirred at 50 °C for 4 h. The mixture was partitioned between H,O
and EtOAc. The organic layer was dried and evaporated in vacﬁum, and the residue

was triturated with EtOAc to give the title compound (20 mg) as light-yellow solid.

20 MS (ISP) 456.4 [{(M+H)*]; mp 228-230°C.

Example 25
2-13-(4-Oxo-7-pyrrol-1-yl-4,5-dihydro-3H-benzo[b][1 4]diazepin-2-y])-phenyl]-
oxazole-4-carboxylic acid methyl ester

The title compound was prepared from (2-amino-4-pyrrol-1-yl-phenyl)-carbamic acid

25 tert-butyl ester (Example J2) (680 mg) and 2-[3-(2,2-dimethyl-6—oxo—6H—[1,3]dioxin~
4-yl)-phenyl]-oxazole-4-carboxylic acid methyl ester (Example L7) (820 mg)
according to the general procedure M. The obtained material was deprotected and
cyclized by treatment with TFA in CH,Cl, according to the general procedure N.
Obtained as a light yellow solid (770 mg).

30 MS(ISP) 433.2 [(M+H)*]; mp 240-245°C (dec.).




oxazol e-4-carbo lic acid ethyl ester 5 The title conpound was prepared from
(2-am no-4-pyrrol -1-yl -phenyl)-carbamc acid tert. bugﬂcto%% %OS(Exarrpl e
J2) (164 % and 5-[3-(2, 2-di net hyl - 6- oxo-6H-[1, 3] di o

4-yl )-pﬁ%ﬁg 883688az0l e- 4- carboxylic acid ethyl ester (Exanﬁme:Pm()sq:QOG ng)
according to the general procedure M _The obtained material was
deprotected and cyclized by treatnent wth TFA in CH2CI 2 according to the

general procedure N. Obtained as a gl o vellow solid (63 ng). M5 (I SP)
441.2 [(MtH)t]; np 222-224 C. Exan%q_%- 3- 4-Ox0-7- rol-1- 1-4

5-di hvdr 04.35&(14%?&0&\,%314“,%%@1 g_gnzphelnm_rge_gvéol pxazgl Sndrsar bo lic acid 2-h

dro-ethy{3 A_sol ution
of 5-[ 3- (4—@@%&&2’-&1&3 N-gjong 5- di hydro 3H benzo[ b] [1, 4] di azepin-2-yl)-

phenyl ].- oxazol rbox lic acid eth ester (Exanple 23) (35nmg) in
2- am no- i? ﬁéﬂf‘y’lt‘o@lo @x0sT-pyyrektl 4§6d1®}'ﬂt£r-3H ~benzdlbé] 1p) &mwm—m/as

partit |sonﬁqtp@@hm%&aiﬂ3€>4 @A R mE1 S AAREMbRYSS (AR U SR, gi ve

evapor at e&l@Jgn vacuum and the’residue trl

the title Y pers fﬁ!&y siccessiyely MeOH 003 mg. anﬁmlt}m{&'n(ﬂcﬁa)yd&ﬁﬁ 4
Mt
I[Syl L d| hngrg-%ﬁl-&ggnggém f‘%’% é]“le figé%%(gorzl 19%&%‘%%'@‘0“‘1
oxazol e- 4 ?F%YF%E@%C%@# ENAEEIhhe erganic laphewes Whéledmmindimﬂ &miaprdepar ed from

S g) a&gg eé@?b!fa&é& il \&ﬁhuﬁ%ﬁ%ﬂegldﬁw@@rg?%gﬁeq%%ﬂn Sl s utyl, ester (Exanple

4-y1 ) PhefHi<bsers b2ha&f%1¢€ty®<tylgﬂ@ thetitle amhhylind&Mang) &stighpyalolaplid 820 )
accordin o the eneral rocedure M The obtained materi al was deprotected
and cycl MJ»WEMWMTGI CH2C12 according to the general
procedure N. Cbtal ned as a light yellow solid (770 ng). 30 M5 (I SP) 433.2
[(M:H) +]; np 240-245 C (dec.). 5 CﬁKMOOS WD 02/ 083665 PCTI EP02/ 03643

- 83- Exanpl e 26 4- 3 4- Hdro math I-oxazol 2- 1 hen 1-8- rol-1-1-1

, 3- di hvdréri34&:8 ol-di Ay d-bEnzalbd bl 4

2. [ 3- (4- Odﬁzgl'epﬂ&hﬁb hc3é|c1d4m§ i hydr o 3H benzo [b] [ 1,4] diazepin-2- 5
yl ) - phenyl T-oxazol e- § car box_?éy Ic acid nethyl ester (Exanple 25) (88 ng, 0.2
nol ) 16N A suspension of 2-[3-{4-ox0-7-pyrrol-1-yl-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-
¥1)-phenyl}-oxazole-4-carboxylic acid methyl ester (Example 25) {44mg) in a 5N
solution (3 mL) of NH; in MeOH was stirred at 20 °C for 3 d. Insoluble material was
filtered off and the solution was evaporated in vacuum. The residue was triturated with

EtOAc to give the title compound (22 mg) as light-yellow solid.

20 MS (ISP} 412.2 [(M+H)"]; mp 232-234 °C.

Example 28

4-[3-(4-Ox0-7-pyrrol-1-yl-4,5-dihydro-3H-benzo{b1[1.4] diazepin-2-yl)-phenyll-
thiazole-2-carboxylic acid ethyl ester

The title compound was prepared from (2-amino-4-pyrrol-1-yl-phenyl)-carbamic acid
25 tert.-butyl ester (Example J2) (1.9 g) and 5-[3-(2,2-dimethyl-6-oxo0-6H-[1,3]dioxin-4-
- yD)-phenyl]-thiazole-2-carboxylic acid ethyl ester (Example L8) (2.5 g) according to the
general procedure M. The obtained material was deprotected and cyclized by
treatment with TFA in CH,Cl, according to the general procedure N. Obtained as a
light yellow solid (0.85 g).

30 MS (ISP} 457.2 [((M+H)*]; mp 213-215°C.




THE (1.5 nL) were added successively MeOH (0.0 12 nL) and lithium
borohydride (6.5 ng, 0.3 mml). The m xture was stirr g) t 4 for 1 h
and then partitioned between EtOAc and IN HCl. The org r was
~washed WORZBF0¢e, dried and evaporated in vacuum The PEITRIODOIES

chr omat ogr aphed on silica gel using 10 QAc/ hexane (1:2) as eluents to
give the title conpound (24 ng) as light-yellow solid. M (1SP) 399.4

[(MtH) +] 5 np 240-242 C. Exanple 27 Oxo-7- rrol-1- 1-4 5-dih
dr o- 3H—benzo b 14 diaze in-2- |- %‘?‘Fﬁ[_%xazole 4-carbo lic acid am de 15

A suspensi 08 (9l Bisb 8K 9y : . 04.3- 3H benzo[ b]

[1, 4] di azepl n-2- yI) ¢ = OXYT 1 -rrethyl ester

( Exampl e 24 : §RIR-Ene sol utlon (3 m_) of NH3 in MeOH was stirred at
20 C for » Insoluble material was filtered off and the solution was

evapor at erglh‘? il erupenndrives prepdrediFome(S-amirtout-pyedl- Wyﬂmherﬁﬂpénbimxcgici& t he

mp 2325 290 LouE el B ble 1281} K R3S 0 L el B rE PRl denzo b 14

di aze in- @CO“RTQH#@HC zcid terhibutyllesteO( Examipde l\#b(..dtmig)etétyﬁugsb ¢lie gbherat i tl e
CorPou pe MipeedlieRerat AR SaAMNG kB Ak Lid LicBISY defRLANE 2oTY 2
5-13-(2, 1y%ﬁx HeERpC 2@£€9€dHQHOFIEg§Pdlabpmonedhrew Pipdiead/hsa light yellow solid

-t hi azol o3 @y boxylic acid ethyl ester (Exanple L8) (2.5 g) according to
the general Pprocedure M The obtained material was deprotected and

cyclizgd g (td; ] n | 2 according to the general procedure
N. Cbtai ned (as}%g’tgg%ir[gwfye] BF(P\/Ang’o:I)' 0.85 g). 30 Ms (ISP) 457.2

[(I1CI+H)#]; np 213-215 C. 5 Cctobe 021083665PCTI EP02/ 03643 -84- m
le 4-13-C 3-Meth 1-isoxazol - 5- | g%ﬁngwo 1- 1-1 3-dih dro- benzo b 14
di aze i n-£fApne

(2-am no-4-py - pher ' : ester (Exanpl e
J2) (191%%@93@(&3&@@4 soxazol - 5- yI) phenyl] 3 0xo- propi oni ¢ acid

tert.-butyl ester (Exanple K4) (211 ng) according to the general procedure
M The obt amelg ofht(ér(dapxonapymelpt-st-65tditlydnoeB e pehialbi{ 1y dinzepat-aeydt- Wi t h

15 phenyl]-thiazole-2-carboxylic acid ethyl ester (Example 28) (0.07 g) was reacted with
ammonia in an analogous manner to the procedure described in Example 27 to give

the title compound (0.05 g) as a light-yellow solid.
MS (ISP) 428.4[(M+H)"]; mp 267-269 °C.

Example 31

20 2-{3-(4-Oxo-7-pyrrol-1-y1-4,5-dihydro-3H-benzo[b}{1.4idiazepin-2-yl)-phenyl]-
oxazole-4-carboxylic acid bis-(2-hvdroxy-ethyl}-amide

A solution of 2-[3-(4-ox0-7-pyrrol-1-y1-4,5-dihydro-3H-benzo[b]| 1,4}diazepin-2-yl)-

phenyl]-oxazole-4-carboxylic acid methyl ester (Example 25)(88 mg) in 2-(2-hydroxy-

ethylamino)-ethanol (2 mL) was stirred at 50 °C for 6 h.l The mixture was partitioned
25 between H:0 and EtOAc. The organic layer was dried and evaporated in vacuum, and

the residue was triturated with EtOAc to give the title compound (32 mg) as light-
yellow solid.

MS (ISP) 500.4 [(M+H)™].




TEA i'n CH2Cl 2 according to the general procedure N. Obtained as a |ight
yellow solid (92 ng). 10 M5 (ISP) 383.2 [(MtH)']; np - Exanpl e
30 4- 13- 4-Oxo-7- rrol-1- |-4 5-dih dr - Hbe 4 di azegléﬁt-og-grozl(ﬁ?hen 1 -

 t hi azol WR2e3E6xyl i ¢ acid am de A sanple of 4- PCT/EPD2/03643

[ 3-(4-0x0-7-pyrrol -1-y1-4,5-di hydro-3H benzo[b] [ 1,4] diazepin-2-yl)- 15
phenyl ] -thi azol e- 2- carboxylic acid et hyf35 ester (Exanple 28) (0.07 g) was
reacted with ammonia‘in an anal ogqQus nner to the procedure described in

Exanple 27 to give the title conp 205 g) as a light-yellow solid. M5
(1SP) 428,44 () *] . -,269.. C. ! - 3 Oxo-7-_rol-1- 1-4
5-di h dro=3 pheyll-i ¢ acid

phenyl ] -Axsample@f4-[ae(;4myx-pgrrapnqumamyd@sﬁ%eﬁ@mmI,:gd{%ée)@é&&-ﬂp) in
2- (2- hydr gx -I?t%xhwla? no -eijha%gl (YI%—{ rrLI) was stlgred at ‘50 C for. 6 h. The
m xture sé{’galr €761 é%?r%q seRdSHLEG AR mrloRs) (Omfeelvesasicted Wier was
dried andzh-auﬂpwjlemfaﬁﬁl ih Anvasluyos ﬁ)ﬁhﬂaer&dﬁﬁmﬁ;ﬂ&e@ﬁﬁ a@csriselrd ﬁa%@wﬁé@% %ﬁtg, h gg QAC
to give the title conpou ng),.as |jght-. yellow solid. I SP) 500.4
[ (MH) +] . 88€ t“&lﬁé?m%l’}%‘?a&%élmﬂé YPIOW S/ 03643 -85 Exant 21 6 4. 13.
4- Oxo- 7- | 5 5 -Qdi N dro- enzo b 1 4 diaze in-2- 1- hen 1-
t hi azol e- ééSEPBé}%?éaégFg Imp %Bt')%-ge 1 -anide A sanple of
4-[3-(4-oxo-7-pyrrol -1-yl -4, 5-di hygr o-;H— benzojb) [ 1,4]diazepin-2-yl)- 5
phenyl ] -thi azol e- 2- carboxylic acid 3dst er (Exanple 28) (0.26 g) was
reacted W th 2 am [ to the procedure
described Exanpt e-—340 et PRy S ES N olre-COR g
| i ght - yelbamrotbdllidddiabdpifHSRe 472. 3 [ (M-H) +]; np 236-238 C. Exanple 33 1o 4-
3- 2-Hdro nmeth 1-thiazol-4- 1 - hen | -8- rol-1- I-1 3-dih dro- benzo b 1
4 | di aze iAs@mplaef4-[3-(4-oxo-7-pyrrol- 1-yl-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-y1)-
phenyl]-thiazole-2-carboxylic acid ethyl ester (Example 28) (0.14 g) was reacted with
sodium dihydrido-bis(2-methoxyethoxy)aluminat in an analogous manner to the

15 procedure described in Example 20 to give the title compound (0.03 g) as an off-white
solid.

MS (ISP) 415.2 [(M+H)*); mp 185-190 °C (dec.).

Example 34

2-[3-(4-Oxo0-7-pyrrol-1-yl-4,5-dihvdro-3H-benzo]b]] 1,4 diazepin-2-y1)-phenyl}-
20  gxazole-4-carboxylic acid (2-hydroxy-ethyl)-amide

A solution of 2-[3-(4-0x0-7-pyrrol-1-yl-4,5-dihydro-3H-benzo{b] [ 1,4] diazepin-2-y1)-

phenyl}-oxazole-4-carboxylic acid methyl ester (Example 25) (88 mg) in 2-amino-

ethanol (2 mL) was stirred at 50 °C for 2 h. The mixture was partitioned between

EtOAc and H,0, the organic layer was dried and evaporated in vacuum. The residue
25 was chromatographed on silicag gel using EtOAc/hexane (1:1) as eluent and the

purified product was triturated with Et;O to give the title compound (20 mg) as light-
yellow solid.

MS (ISP) 456.4 [(M+H)"]; mp 242-244 °C.




A sanple of 4-[3-(4-oxo-7-pyrrol-I-yl-4,5-dihydro-3H benzojb] [
1, 4] di azepi n- 2- yI )- phenyl]-thiazol e-2-carboxylic aci d5 %%I Sfser (Exanpl e
28) (0. %‘% reacted with sodium
di hydri I's rret hoxcyet hoxy) al uninat in an anal ogous RRHFEP*$6% he 15
procedure described in Exanple 20 to gige-the title conmpound (0.03 g) as an
off-white solid. M (ISP) 415.2 [(MrH) +]; np 185-190 C (dec.). Exanple 34

2- 3- 4-Ox0-7- rrol-1- |-4 5-di hvdEmmpleBsnzo b 14 diaze in-2- 1 - heni -
12 20 oxazol e-4- carbo tlc acid 2-h dro -eth 1 -am de A sol utlon of
2- [ 3- ( 4- debB-14-fRDimethylmino-ethyll-thighob2 34y-BRAAD]-

phenyl ] - g OS2 GaY, boxyél ic acid nethyl ester ( np S ng) in
2- am no- %M‘rﬁ%stlrred at 50 Cfor 2 h. The m xture was

tit d I dried and
Evapor at caier oen L B orBieah ek e NP BrrttloeapmCa Jort Srihvady gel
us It RgEiE‘EtZ ?@tfb{éﬂ([dsﬂédgiepfm tzfmee[bmhd?;é%%m fxﬁﬂﬂxf&%@éﬂ@%ﬂ#ﬁf— ‘;*Pféll-ifd i tll\J/lrS at ed
Wi 1 ﬁ|%@ﬁfg§gun }%as [ - ye owso[
(1SP) 45 ff%[ %M% Bepzolh) Z PR 1 b BB Ee R ppsRAre b0 3
Pc_Tg 550%/(@%@37?}(361--1 ﬂ&@hﬁdr&%ﬂ»—beﬁm[ﬁj[lﬂidﬁié@lﬂ-g%:l}r}%ﬁ%%grﬂe n} ;"t 3fce>l Of2-
4-13- (4- ((E%?mi?renéta?ﬁ?sfn‘i’?ﬁ %f%ﬁmflme%ﬁb‘#ew b3 15&%@:12 -proppogredZgmtg)dr o- 5
benz o[ b] f[[;ﬁi séiiludr hmemoﬂa@{mgi m E@%ﬁ@&n@ﬁ fncL h2Beatéd B8 &0 «F RrA6 b,

TR ke e Se S B QA e

[1 4] | azeBiTe 2o LHF&’B% 9 IB’(HEda‘é’lth Fofh (30 mL). The
(il ng 7-pyaipivdte whs ydlledied anld hmleu w%&m&%@{(@ﬂloromethyl) th%tz%l 2 1o
) ooy PR 00 e I BT kot s soechhmenepotaiie (S0 )
in 1, 4- dlbmmneolicBmIISE@&mHMﬁ{W}@éBﬁ; f@a n%éoﬁan&%omﬁufn%aide?ib m xture
was cool ed Eﬁ) 0 C,and gb) tled Wlécﬂ . remgltate was
col | ect ed™& oy 1@ 33k /elutignzo @mwﬂ)anph{larpéw oynyl) phenyl |

- 8- pyI¥ Olwak hyhted (B4 HERAr, trﬁeagx&b&waéeﬁboﬁt@%ﬁ%éh&ﬁaﬂﬁﬂ( dHE) as a
i ght- brown, solid ?@SP 42 nmo

pot assi uif® GRIHRAPHFP 16ese ﬁﬁ%‘éagg%esféﬂ&ﬁ éﬁelﬁftélgﬁ@tt S'tlﬁfm ne in

et hanol cbipolind $3 Braghred 9 1i Bﬁ@ﬁnb@{ﬂ_ed to 40 C for 2 h. The nixture was
evapor ated in vacuum and the residue
MS (ISP) 442.2 [(M+H)*"].

Example 36
20 4-{3-(4-Morpholin-4-ylmethyl-thiazol-2-v1)-phenvl]-8-pyzrol-1-vl-1.3-dihvdro-

benzo[bl] l,4]diazegin-2-one

A mixture of 4-[3-(4-(chloromethyl)-thiazol-2-yl)-phenyl]-8-pyrrol-1-yl-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one {cf. Example 35) (65 mg, 0.15 mmol}, morpholine (0.11
mL, 1.2 mmol) and potassium iodide (5 mg, 0.03 mmol) in methanol (1 mL) was

25  heated to 40 °C for 1 h. The mixture was diluted with H,0 and the precipitate formed
was collected by filtration and chromatographed on silica gel using EtOAc/methanol
(10:1) as eluent to give the title compound as a light-brown solid.

MS (ISP) 484.3 [(M+H)"].




was chromat ogr aphed on silica gel using Et OAc/acetone (1:1) as eluent to
give the title conpound (31 ng) as a |ight-brown SO|I [\%%](Zio%P) 442. 2
[(MtH) }]. Exam | e36 20 4- 3- 4-Mr holin-4- | nmethvl -thl azo - henvl

- 8- rolwo02p83863- di h dro- benzo b 14 diaze in-2-one A mpdnEm203643
4-[3-(4-(chloronet hyl)-thiazol - 2- yI) phenyl ] -8-pyrrol -1-yl -1, 3-di hydr o-
benzo[b] [1, 4] diazepin-2-one (cf. r%l e 35) (65 ng, 0.15 mml)

mor pholine (0.11 ni, 1.2 mmol) a%ﬂiﬁflumlodlde (5 mg, 0.03 mml) in
met hanol (1 nm) was 25 heated to 1 h. The mixture was diluted with
H20 and . f [

chr omat ograpfret ¢ FERG A i Q12

gi ve thex]tha’rcbtenﬁﬁ_h_épound as a Ilght brovvn soI [ d I\/B (1 SP) 484 3 [(I\/H—l)t] 5
Cct ober 2005 WO 02/ 083665 PCT/ EP02/ 03643 -87 Exanple 37 14- 3-1znidazol -1 -
| -hen 1 T8etiteoempound KraBpﬁpﬁtedlﬁ@rﬂ {53~ bﬁﬁlbﬁhebh}&@ EB @@-ﬁnid@zc?['l - -acetonitrile
Thetltle co und was. Ig% tr‘foﬁ% ﬁ yl (3-1m dazol -1-yl -

5 pherlyl PRGI0R P ot By B RO P AT DB er £ - but o
ester (EanrmﬂeI\m;LXSQ(O&ﬂ@ mmmﬁmo&f)%yfmmmebvﬁthqaimrm{m Recdfdng 3 CH2C 2

accordln to th ocedure ai as a_light pink solid (297
my) . e?ef& wbé%e %??ltsh E%é?ﬁ&?@czé% /mg)4- 13- 2-Meth 1-2H
vrazol - 7- o 4 | -8-trifluoronmeth |I-1 3-

di hydr o- %%@8{%17@ )AP’d’iﬁ; 2 one The t|tIe conpound was prepared from

(2-{3-[3-(2--nethyl-2H pyr azol )é ) EPeE%/
3- 0x0- pr opi onyI am no} 5- m)rphol in ri fI uor onet hyl - phenyl ) - carbam ¢
aci d te:t tI , 0.1 D| reatrrent wth

TFA i¥§ 1 Rac 4} uorgmathy 54335 an
of f - whi téllﬁdfd-ﬁeliza’zbmmxad\!&n(l—SJ 470 [(I\/H—i) +]; np 211 C. Exarrpl e 39 4- 3-
3-H dro meth 1-isoxazol-5- 1 - hen 1 -7-nor holln-4 | -8-trifluoroneth |- 1

13-di h difhe idazenpoidd dhagRpirad Zoa@-{3-[3-(2-methyl-2H-pyrazol-3-yl)-phenyl}-
” 3-oxo-propionylamino}-5-morpholin-4-yl-4-trifluoromethyl-phenyl)-carbamic acid
tert,-butyl ester (Example M22) (100 mg, 0.17 mmol) by treatment with TFA in
15 CHxCl; according to the general procedure N. Obtained as an off-white solid (32 mg).

MS (ISP) 470 [(M+H)"]; mp 211 °C.

Example 39

1-8-trifluoromethyl-

1,3-dihydro-benzo[bl{1.4]diazepin-2-one

20 Thetitle compound was prepared from (RS)-[5-morpholin-4-yl-2-(3-oxo-3-{3-[3-
(tetrahydro-pyran-2-yloxymethyl)-isoxazol-5-yl}-phenyl}-propionylamino)-4-
trifluoromethyl-phenyl]-carbamic acid tert.-butyl ester (Example M23) (57 mg, 0.08

mmol) by treatment with TFA in CH,Cl; according to the general procedure N.
Obtained as an off-white solid (11 mg).

25 MS (ISP) 487 [(M+H)"); mp 196 °C.

Example 40

triflnoromethyl-1,3-dihydro-benzo[b][1.41diazepin-2-one

The title compound was prepared from (2-{3-[3-(5-dimethylaminomethyl-
30 [1,2,3]triazol-1-yl)-phenyl]-3-oxo-propionylamino}-5-morpholin-4-yl-4-
trifluoromethyl-phenyl)-carbamic acid tert.-butyl ester (Example M24) (138 mg, 0.218




20 The title conpound was prepared from

(RS) - [ 5- nor phol i n-4-yl -2-(3-0xo0-3-{3-[ 3- 00
(tetrahydro- an 2-yl oxynet hyl ) -i soxazol - 5-yl ] -pheny?P@g% r?yl am no) - 4-
trifl uoWOBORIM3 phenyl | -carbanic acid tert.-butyl ester ¥ 0§64p3) (57
mg, 0.08 wmmol) by treatnment with TPA jgg CH2Cl 2 according to the general
procedure N. Cbtained as an off-white solid (11 ng). 25 M5 (I SP) 487 |
(MtH) +]; :ﬂﬁml tﬁauﬁéaﬂmﬁmlﬁc Cle aRIRHR 3 triazol-I-
1 -hen 1l )&@ hol i n- 4- Acl - trlgzl uz(%o&nrgﬁglﬂﬁo-ﬁg% d?(gdbéﬁ\z]o b .14

di aze .in- %bt&‘ﬁ’éd?ﬁ% fige peli @hd was prepared from

(122[ g] 'E ﬁ@&ﬁbg%w@g%ﬁﬁ 8t9x§38r£)p| onyl am no} - 5- nor phol i n- 4-yl - 4-

trifluoronethyl-phenyl)-car bamc acid tert.-butyl ester (Exanple M4) (138
my, 0.218 5 Cctober 2005 WO 02/ 085%@mpledt/ EP02/ 03643 - 88 mml ) by

- treat nent ‘ h FAln CH C12 accordln .to the general rocedure N.
ot ai ned Bs--HE ; 1 onmpphglin-4r yipg£e e 3. Exanpl e
41 5 4 3-dj dYBIblanéolb aQJze n2| ond1en 1 -7-thi onor hO' i n-4-
1-8-trifluoronethvl- - ydro-benzo [b | f 1,41 diazegin-2 -one The

title comppungd cﬁﬁﬁ:oﬂhﬂﬁ@ds%ﬂeﬂa&é&ﬁrom (2 {3- [3 (3 methyl-lsoxazol 5-yl)-phenyl}-3-
(2-{3-[3-(3-nethyl -isoxazol - 5- i‘t
0X0- pr opi ﬁraﬂlioﬁéil]m!;n?h?&kw%é plin-4- Jv'il'l‘1 mlﬂ@prqm@rbvbmwwmpwémy kgidcar bani ¢

acid. terteri=-Buti)dste@$ERIm dﬁllémml(gm\%é)oﬁéﬁl@owra t;QaémEH{% Bya i @ﬂEcﬁIﬁ‘”t Wi th
TFA in O_'Z%)Zi i 0 accor ng tag thel_@qt}tnera pr - dure N talned as a yell ow

sol i d*f screrRyfiingne the gsmerd 7. 2 dpyeNi+§bipinedps 2diopawlid (8¢mgh | e 42

4- (4- Xo- 4-vyl trifluoromethyl =4 5- d| hydr o- 3H benzo b 14
di aze in-l\gS @%’?%"Hﬁ)ﬁ&?@a}’%ﬁoﬂi 3¢C45 The title conpound was prepared
from{2-[3-(2-cyano-pyridin-4-yl)-3-0x0-

propi onyl am no] - 5- t hi onor phol i n- -413-’§ﬂ&21¢—é2| fl uorornet hyl - phenyl }-carbam c
acid tert,-hutyl ester (Exarrole I\/126) (265 0.5 nmpl) by treatment with
TFA in - X0 e/ JERQG qdextdibgdre-3bt ai ned as a yel | ow

sol i d (1 %kn#aih] (1M Ein 45 byfiMhe ) cah ke 199 C. 20 Exanpl e 43

15 The title compound was prepared from {2-[3-(2-cyano-pyridin-4-y1)-3-oxo-

propionylamino]-5-thiomorpholin-4-yl-4-triflucromethyl-phenyl}-carbamic acid
tert.-butyl ester (Example M26) (265 mg, 0.5 mmol) by treatment with TFA in CH,Cl,
according to the general procedure N. Obtained as a yellow solid (111 mg).

MS (EI) 431.1 (M*); mp 195-199 °C.

20 ' Examglc 43
 7-(1,1-Dioxo-11 6-thiomorpholin-4-y1)-4-[3-(5-hydroxymethyl-[1,2 3} triazol-1-y])-

phenvil-8-trifluoromethyl-1,3-dihydro-benzo[bl[1.4 |diazepin-2-one

- The title compound was prepared from (RS)-{5-(1,1-dioxo-11 6-thiomorpholin-4-yl)-
2-(3-ox0-3-{3-[5-(tetrahydro-pyran-2-yloxymethyl)-[1.2,3] triazol- 1-yi}-phenyl}-
25 propionylamino)-4-trifluoromethyl-phenyl]-carbamic acid tert.-butyl ester (Example
M27) by treatment with TFA in CH,Cl, according to the general procedufe N.
Obtained as a light yellow solid (115 mg).

MS (ISP) 535.2 [(M+H)"]; mp 216 °C (dec.).




-( 1 1-Di oxo-116-thionor holin-4- 1 -4- 13-( 5-h dro nmeth |- 11.2.31
i azol
n

-1- 1 - henvl -8-trifluoronmeth I-1 3-dih dro-be 1 1 di aze
e The title conpound was prepared from (RS)- [55(]?9%?18 |00%

X0-11

t nWioplees36ds 4- yl ) - 2- (3- oxo- 3-{3- [5-(tetrahydro- pyrmrereglosseget hyl ) -
1.2,3]triazol-1-yl]-phenyl} 25 prop

onyl.am no)-4-trifluoroznethyl - phenyl ]~ ¥arbanic acid tert. -butyl ester

(Exanmple M7) by treatnment with TEA i gHZClZ according to the general
procedure N. Obtained as a |ight giéa-'&!él&%m [ d (11S mg). M5 (I SP) 535.2
D 02/ 08

P L. ) CT/ EP0213643 -' 89
- Exanpl e=#4 o~ Y QUROIE LAY 4. GER: L0 - RZEDIBELFBNZ0 b
11A) di azmrrldlrmzz ca.ﬂ)omtnldl ne- 2- carb onitrile The title corrpound was prepared
from {2-[ 3- (2- cyano- pyri di n- 4-yl ) - 3- oxo-

pr opi onyl"ﬂtmmm@mampre@aterdiffqunqmmé&n@ﬁﬁwh}zp Brdard-c acid

o S o S L e SR T T

rg/hN:ar &%ehfeats 8tWel | ow sol i d
(180 ny) .estdb(Ekm)pl8BR8Y (393 :mg10.62 3vriol) aémhelt%ﬂmhﬁ/@rm 4- 13- 3-neth

| - I t h -dih - b ‘1bl f
e R e TR LT Bl e pergo

5-meth | - 5-yl
|(oheg§I ] Oé%éigl{)éﬁﬁimﬁﬂpaﬁw 'Zoi(?.zﬁ uorgrrzst hyl - phenyl ) - carbam ¢ acid

tert.-butyl ester (Exanple M9) (254 ..0.48 rnnmol) by treatnment with TPA
in CH2CI 2 15 according to the geneﬁ'éi‘lggg&edure N. Obtained as an off-white
soI|d0(967 K Exarrple 46,4 13- 5-H dro
meth f -y "”- Rags!-8-gritluoromethndrleddibydror 3_gj

dr o- benz@dnzﬁélflchlaﬂﬁpimz%rﬁne 20 The t|tIe conpound was prepared from
(RS) - [ 5- met hoxy- 2- (3-0x0-3-{3-[5- (tetrahydro-pyran-2-yloxynmethyl)- |

1,2, 3]tr i'Elmit}e]coyﬂlﬂouﬁ&myb}eppfedﬁ}d}ﬁ%&mm@br 24»{3 3-(3- methyl 1soxazol 5-yl)-
trlfluoro en%/) -C rbamg idtert. ge%a nPIe I\/BO) (404
ng, 0.64P ) ‘%SP PI°B NGy~ g P%qnﬁft i Hi“h@“‘ti titgener al
procedur eestdr (ExAatpt Nd) @54 angy el@m@ﬁﬁﬁﬂ:ﬁéﬂﬁih TFA in CH,Cl,

15 according to the general procedure N. Obtained as an off-white solid (96 mg).

7
triazo
in-2-0
6-thio
[
i

MS (ISP) 416 [{(M+H)*]; mp 225 °C.

Example 46

4-[3-(5-Hydroxymethyl-{1,2 3]triazol- l-vl)-phenvlh?-methoxy—S—triﬂuorofnethv_l-

1.3-dihydro-benzo{bj[1,4]diazepin-2-one

20 - The title compound was prepared from (RS)-[5-methoxy-2-(3-o0x0-3-{3-[5-
(tetrahydro-pyran-2-yloxymethyl)-[1,2,3]triazol-1-yl}-phenyl}-propionylamino)-4-
- trifluoromethyl-phenyl]-carbamic acid tert.-butyl ester (Example M30) (404 mg, 0.64
mmol) by treatment with TFA in CH,Cl; according to the general procedure N.
Obtained as a yellow solid (134 mg).

25 MS (ISP) 432 [(M+H)"]; mp 225 °C.

Example 47

7-Methoxy-4-[3-(5-pyrrolidin-1-ylmethyl-{1.2.31triazol-1-y})-phenyl]-8-
 trifluoromethyl-1,3-dibydro-benzo[b][1.4]diazepin-2-one

_ The title compound was prepared from 4-[3-(5-hydroxymethyl-[1,2,3]triazol-1-y1)-
30 phenyl}-7-methoxy-8-triflucromethyl-1,3-dihydro-benzo[b}[1,4]diazepin-2-one

- (Example 46) (86 mg, 0.2 mmol) by treatment with SOCI, (0.044 ml, 0.6 mmiol) in

CH2C12 (2 mL) from 23 °C to reflux for 15 min, followed by evaporation to dryness.




ISP) 432 [(MHH) {]; nmp 225 C. Exanple 47 7-Metho -4- 3- 5- rolidin-|-
- 11 2 3 1triazol-1- 1 - hen | -8- trlfluoronetglolcto%elﬁﬁdash dr o- benzo
b diaze in-2-one The title conpound was prepared from
4-3- (5 &BRYRet hyl - [ 1, 2, 3] triazol -1-y1).. 30 PCT/EP02/03643

-7-met hoxy-8-trifl uororret hyl - 1 _3 |hydro benzo[ b)[ 1, 4] di azepi n 2-one
(Exanple 46) (86 ng, 0.2 nmol) by treatfitent with SOC12 (0.044 mi,

ovapor At | e ?Eagh@ﬁééz%%d%i%% PORGh & e ity %@Eﬁé@%‘ﬁ%ﬁg 90 The
crude cgl ai0sig ol lrmndi)}vﬁ 2(32Cm:)tilahadhchtdtec§ ecdnpleteh:ong&rsxoarmunt of
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conpl Z?e %gg@gﬁgﬁ%ﬁeg #ﬁogﬁqc& QW%H u?gh%tcﬁbcnwﬁf ‘i(en up in

Et OAc, wdzihesl doied hverd¥afOaRdmoayaliafehe tvead umaeuuﬁid&Sﬁ)ﬂrelldﬂemedhd;f t he

“sol vent i 0 y silica
gel co%unﬂh%ﬁ%ngh hﬁgébﬁSM&(éoféﬁhrie Cﬁgorgdr\?g‘?apgﬁl(g%ﬂnﬁg 591?61(?@‘35011 . (1SP)
485 [ ( MrH&Vmgnp 215 C Exanpl e 48 4- 3- 5-H dro eth | -isoxazol-3- 1 -hen 1
-7-nor holin-4- 1-8- trifluoronmeth |- 10 1, 3 di hydr o- benzof bl [ 1, 4]

di ‘azepi n-WISdH& ) #ee [ (Nt He' lcopdang. was prepared from

(RS) - [ 5- nmor phol i n-4-yl -2-(3-0xo0-3-{3-[ 5-

(tetrahydro-pyran-2-yl oxynmet hyl) - i Exemazle83-yl ] - phenyl } - propi onyl ani no) - 4-
trifluoronethyl - phenyl] car bam c acid tert. -butyI ester (Exanple M31) by

t r eat ment4-{3 WA Oz Gedd-ghhe aknarvl .
ot ai ned Aas_ t 5 (3 ng) I\/IS(ISP) 4673[(|\/H—|)f|] np
237-288 &= bb%“th aip 0000 U T hen

-8-t f| 20 Th
t| tl :al co oundﬁt(ngpgpurnfaa ‘gérsgd%ﬁ%lr# %qﬁg)r E)%é’?‘?rhhéhy : Ié%z@p 3§3C[ epyr azole-l
't Phegyf& tm’ro'plra}pyltaarﬁ yﬂo]cyrﬁeﬁl}él)-ﬁédmzcﬂ)ﬁeﬂmphempp;dp}om&:{rham)? ac![ d hTEA
ert.-bu nt . wi
i oot AR RN AL G381 B R M A bE R ot 1 i ¢ o
solid (146ithgfFA INE}( ICHR)ccak8bgtO Mitdfenkral prockre Bl Obtained as a white solid
15 (386 mg).

- MS (ISP) 467.3 [(M+H)"}; mp 237-238 °C.

Example 49

7-Morpholin-4-yl-4-(3-pyrazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro-
benzo(b][1.4]diazepin-2-one

20  The title compound was prepared from {5-morpholin-4-yl-2-[3-oxo-3-(3-pyrazol-1-
yl-phenyl)-propionylamino}-4-trifiuoromethyl-phenyl}-carbamic acid tert.-butyl ester
'(Example M32) (322 mg, 0.56 mmol) by treatment with TFA in CH;Cl, according to
the general procedure N. Obtained as an off-white solid (146 mg).

MS (ISP} 456 [{M+H)"]; mp 166 °C.

25 Example 50
7-Morpholin-4-yl-4-(3-[ 1,2,4]triazol-4-vl~vheﬁvl)-8-triﬂuoromethyl-l ,3-dihydro-

benzo{b]] 1,41diazepin-2-one

The title compound was prepared from {5-morpholin-4-yl-2-[3-0x0-3-(3-

{1,2,4]triazol-4-yl-phenyl)-propionylamino]-4-triflucromethyi-phenyl}-carbamic acid
30 tert.-butyl ester (Example M33) (360 mg, 0.627 mmol) by treatment with TFA in
CH.Cl; according to the general procedure N. Obtained as a yellow solid (176 mg).

MS-(ISP) 457.4 [(M+H)"}; mp 233-236 °C.




25 Exanple 50 7-Mor p holin-4- 1-4= 3- 1 2 4 triazol-4- I-hen
-8-trifluoroneth |-1 3-dih dro- benzo b 1,41 diaze in- Thetitle
conmpound was prepared from {5-norpholin-4-yl-2-[3-o0xo0- %O?g)%[ﬂi}ﬁg

tri azol WAL02{083$h%®nyl ) - pr opi onyl am noj -4-trifluoronet hyl lpﬂmdz}osctar bam c
acid 30 tert.-butyl ester (Exanple M (360 ng, 0.627 mmol) by treatnent
wth TFAin CH2Cl2 according to the g eral procedure N. Cbtained as a
yellow solid (176 mg). M (ISP) 4135 !ﬂ;/lﬂ-l) | rrp 233-236 -C. 5 Cctober
2005 WO 02/ 083665 PCT/ EP02/ 03643 = nple 51 7-Fluoro-4- 13- 5-h dro
“meth 1- NG ) i rro benzo
[b111 1, i C 5

(RS)-[5- Iﬂmm{m{gﬁ@@pfmtrahydm- 5 pyran 2- yl oxyrret hyl) [
1,2,3]triazol-1-yl]-phenyl}-propionyl am no)-4-

trifl uor Fheditleybplens injas prephredifmma (RS)- [tseﬂmomm;wlox@sstw [I-Ex@dAyden-MB4) (489

0. 787 CH2(C| 2 toth |
oY ocedir PR et RL S it Lol Py e a R Ve (1SN 4381
[ (M H) "] trifiporb@ieti@Phenyl)-Gartbxaimd o 2. -Bufi BQer(%ExaI&pleﬁ\?IB4ﬂ(f4@9( ni¥ebhgd- 11 2 3

11,2200 L) St e Sl K O e L o) rabedure 1V O Denzob

(RS) - [ 5- @Mmmydﬁsa(ﬁghmﬂcﬁw{cﬂrd[(ﬁ?(ﬁget rahydro- pyran-2-yloxynmethyl)-[ 1,2,3 ]
triazol -1-yl]-phenyl}-propionylam no)-4 15 trifl uoronethyl-phenyl]-carbam c
~acid tertMSHiNyK1@s{Ev-IiEkanpley-MBE)C. (876 ng, 1.35 mmol) by treatment with
TFA in CHzCl z according to the general procedure N. (Obtained as a yellow
solidif360 ng). MS (ISP) 446 [ ( Mrixamble3pp 214 C. Examle 53 20 4- 8-Etho

- -4-0x0-7-trifluorometh 1-4 5-dih dro-3Hbenzo b 1 4 diaze in-2- |-

pyri.di neZZ@%}bﬁﬂBt(ﬁmy@lrd’ﬁmdmﬂﬂ &.200maes d yMhashepyigsarerhdrs@thyl-1,3-
: {2[3(2%%% J : 3; 0XO-
~ propi onyFam O%6r onet hyl - phenyl }-carbanic acid tert-butyl

ester The title compound was prepared from (RS)-[5-ethoxy-2-{3-0x0-3-{3-[5-(tetrahydro-

pyran-2-yloxymethyl)-{1,2,3]triazol- 1-yl}-phenyl}-propionylamino)-4-

15 trifluoromethyl-phenyl}-carbamic acid tert.-butyl ester (Example M35) (876 mg, 1.35
mmol) by treatment with TFA in CH,Cl, according to the general procedure N.
Obtained as a yellow solid (360 mg).

MS (ISP} 446 [(M+H)™]; mp 214 °C.

Example 53
20  4-(8-Ethoxy-4-0xo-7-trifluoromethyl-4,5-dihydro-3H-benzolb}[1.,4]diazepin-2-y1)-
pyridine-2-carbonitrile

- The title compound was prepared from {2-[3-(2-cyano-pyridin-4-yl)-3-oxo-
propionylamino]-5-ethoxy-4-trifluoromethyl-phenyl}-carbamic acid tert-butyl ester
(Example M36) (133 tng, 0.27 mmol) by treatment with TFA in CH,Cl, according to

25  the general procedure N. Obtained as an off-white solid (28 mg).

MS (ISN) 373 [(M-H)']; mp 233 °C.




(Exanmpl e M36) (133 ng, 0.27 mmol) by treatnment with TFA in CHZCO z accordi ng
to 25 the general procedure N. Qbtai ned as an off-vx/nitg sgibi 8 ng). M
(1SN 373 L 8“4 "1; np 233 C. 5 Cctober 2005 WO 02/0 §% © EP02/ 03643
- 92- ExNPPEIEAS133- 5-Cclo ro laminoneth |- 1 2 3 triaP6F0PO2/83643 hen 1
-7-etho -8- trifluorometh I-1 3-dih drogpenzo b 1 4 diaze in-2-one The
title conpound was prepared from 7-et hoxy-4-[3-(5-hydroxynmethyl [ 1,2,3 ]

triazol- i-yl)-phenyl] -8-trifl uorg%ﬁgglgal, 3-di hydro-benzo [b] [1, 4]
di azepi n-2- one (Exanmple 52) (134 ng, 0.3 mol) by treatnent with SOCI 2 (3

eq.)and gyslopn L& . desgribed i _~ﬁr&!e__47. ot ai ned as
a yel | ow E%L id é55$1 ﬁ?a&%nﬁﬁﬁ?ﬁ%&i,zggggﬁ%%‘??;jﬂ?ﬁﬂ})%% 4o Exanpl e 55
I

),

7-Etho, -ifluoromethylyi3-dhydrpihenzolbllddidibzepima-onget hyl | J 1 2 3 triazol -| -
| -hen 1-Ig-t,rifl uorometh 1-1 3-dih dro-benzo b 14 diaze in-2-one The title
conpound Wast ©mpemdrvasRroRasehERy ethgxy-4-(By(Grhokyeremimghylf 1, 2, 3]
triazok- 1yl L8 g A4 3 21860 hydr . . [,.1, 4]

i avepn 2o g5 one (APl SRR g A bR AP s 2
(3 eq.) afer Exsmple 52) (Blung.det mynelhbiecatzentyith SCId@sxyjabéd i n Exanpl e 47.
bt ai ned =001 [ : I . 52T +].: 135 C.
Exampl o 59 50 e (e Pl Ryt i Bamilp o Gl s YA B R 71 1
3-di h dro®mghenzol bl f 1,4l di azepi n-2-one The title conpound was prepared
from [ 5-et hox _2_8%3_ oxo-_3-(3-£)1, 2,3]triazol-1-yl- _

phenyl ) - pW;ﬁ%YM Mo} k-rmp 8P FGor omet hyl - phenyl ] -carbanic acid tert.-butyl
ester (Exanple M37) (203 ng, 0.38 nmmol) by treatnment with TFA in CH2C 2
accordfng to 25 the general proceBxampidi55 bt ai ned as an of f-white solid
(148 ng). M (I SPP 416 [(I\/H;B}]; mp 215 C. 5 Cctober 2005 WO 02/ 083665
PCT/ EP02/ Odthoxy-4-(3-15-[(2.2.2-trifluoro-ethylamino)-methyl] -[1,2,3] triazol-1-vl}-phenyl)-

- 8-triflvoromethvi-1,3-dihydro-benzo[bl{1.41diazepin-2-one

The title compound was prepared from 7-ethoxy-4-[3-(5-hydroxymethyl-
{1,2,3]triazol-1-y1)-phenyl]-8-trifluoromethyl- 1,3-dihydro-benzo{b][1,4}diazepin-2-

15 one (Example 52) (134 mg, 0.3 mmol) by treatment with SOCI, (3 eqg.)and 2,2,2-
trifluoroethylamine (20 eq.) as described in Example 47. Obtained as an off-white solid
(57 mg).

MS (ISP) 527 [(M+H)*]; mp 135 °C.

Example 56
20 7-Ethoxy-4-(3-[1,2,3]triazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihvdro-

benzo{bl[1,4]1diazepin-2-one

The title compound was prepared from {5-ethoxy-2-[3-0x0-3-(3-[1,2,3]triazol-1-yl-

phenyl)-propionylamino]-4-trifluoromethyl-phenyl}-carbamic acid tert.-butyl ester

(Example M37) (203 mg, 0.38 mmol) by treatment with TFA in CH,Cl; according to
25  the general procedure N. Obtained as an off-white solid (148 mg). |

MS (ISP) 416 [(M+H)*}; mp 215 °C.




-93- Exanple 57 7-Meths -4- 3- 1 2 3 triaz -1- - hen | - - ifluoroneth I-i
3-dih dro- benzo b 1 4 diaze in-2-one The title conpou pared from
15- net hoxy-2-[3-0x0-3-(3-[1,2,3]triazol--1-yl- 5 Sclbe: H63
phenyl ) Y9 B88463| ami no] - 4-tri f1 uor omet hyl - phenyl } - car banRCI/ERI203646r t . - but v
ester (Exanple M38) (394 ng, 0.758 rrrmé% by treatnment with TFA in CH2Cl12
according to the general procedure N tained as a light brown solid (169
rrg). M5 (I'SN) 400.3 [(MH)-] | ¢
4_( 8- Met hyl - 4- oxo- 7- trlfluororrethrsTMé{-é&tZ ydr o
_3benzof bj 4] dj il
was prepaJ] it 1 € -&ih
pr opi ony| beriz gﬂ;}[{m[mmha%mefl fl uor onet hyI phenyl | -carbamic acid ter
.-butyl ester (Exanple MB9) by treatment with TFA in CH2C]' according to
t he gener &he pﬁeoc&dpmmd%sl}breﬁo&daﬁamdmaeﬁokj BtiB-opet3-w| BB wiagddi3ylrg) . MS
(1SN 343, ‘{Y C@
- cymns. phEsy DT Ebine RBr TR a o A TP cbrmisacidier Bpl 6 |

di azepi ne{Ekamphs KidA) (30 ke, ROSThanbl) bl ercawmwamo wit THasinpCHpEl; ectotdingio

L?oggzgléﬁ[g%%j(mlﬁ%ﬁ%ﬁgﬁie @4&? ’V% aﬁﬁg’ﬁm ?m(‘,""&rng‘?rpéQéEP)d tent-butyl ester

( Exanpl e hg&)o&@{égda 57 mol) by treatnment with TFA in CH2C12

Té‘lr%_tl tl e conpound

~according pr ocedure N. Obt ai ned as a yellow solid (130 nyg,
6199 . MS (ISP) 372.2 [(MtH)}]; np §5Exarrp|e 60
24345- Hydr oxynet hyl -[ L2, 31tr|azol eny-1}-8-norpholin-4-yl-4-oxo-4,5
- di hﬁgro € h } ‘- tltlezcnpound was
prepa E , 1 - LY G : N20: 0 dlazep
[3-[5- (tep_zmhgd—lzeea@g n@thie? - yI oxyrret hyI) [ 1, 2 3] tri azol 1-yl|-phenyl} 30

pr opi onyl am no) - phenyl ] -carbamc acid tert- butyl ester (Exanple M41) (0. 36
g, 0.56 Thetijle bympowestwanireparddhfrédmA 2 {3-(CHREhR prddiar 4yl B-bro-t he general

o ocedur ot LSS 850 Y Sl ohd - Boart ia 2R GPER 005 VO

(Example M39) by treatment with TFA in CH,Cl; according to the general procedure
15 N.Obtained as a light yellow solid (113 mg).

MS (ISN) 343.0 [(M-H)'}; mp 235 °C.

Example 59

benzo[bll1.4]diazepine-7-carbonitrile

20  The title compound was prepared from {5-Cyano-2-{3-(3-cyano-phenyl)-3-oxo-
propionylamino]-4-morpholin-4-yl-phenyl}-carbamic acid tert-butyl ester (Example
M40) (0.28 g, 0.57 mmol) by treatment with TFA in CH,Cl; according to the general
procedure N. Obtained as a yellow solid (130 mg, 61%).

MS (ISP) 372.2 {(M+H)"}; mp 259 °C.

| 25 Examp e 60

dihydro-3H-benzo[bi{1.4]diazepine-7-carbonitrile

The title compound was prepared from (RS)-[4-cyano-5-morpholin-4-yl-2-(3-o0x0-3-
{3-[5-(tetrahydro-pyran-2-yloxymethyl)-{1,2,3]triazol-1-yl]-phenyl} -

30 propionylamino)-phenyl]-carbamic acid tert-butyl ester (Example M41) {0.36 g, 0.56
mmol) by treatment with TFA in CH,Cl; according to the general procedure N.
Obtained as a yellow solid (152 mg, 61%). '




-94 M5 (ISP) 444.3 [(MrH) +]; np 180 C. Exanple 61
2-13-(3- Met hyI -i soxazol -5-yl) - phenyl |

- 8- m)rphol i n- | - 4- oxo- 4, 5-di hydro-3H benzojblj 1, 415 October 2005
di azepi N¥OP2 8%’)5 nitrile 5 The title corrpound was prepar EETEEGHP3643
(4-cyano-2-13-[3- (3-net hyl-i soxazol - ib%i

phenyl | - 3- oxo- pr opi onyl am no} - 5- m)rphol 4-yl - phenyl )-carbamc acid
tert-butyhs 88p gmll 39 g, 0.71 nmmol) by treatnent with TFA
in CH2cl 2 ac gﬂé{i#ﬁﬁ ﬁewgé%eéa pr ocedure N. Cbtained as a |ight yellow
solid (215 ng, 700/() M5 (1 SP) 428. %x[u(n + np 252 C. 10 Exanple 62 2- 3-
3-Meth | -isoxazol-5- 1 - hen | -4- om)r holin-4- |-4 5-dih dro-3H
benzol bl pijAldipz 1-&‘3}:%0?@%%&'1&1% Tr; St h§1.goMmopndinas prepared from
(4-cyano- Z-{3- 3= S-TTE I=Tsoxazorl -
phenyl ] - 3baxaelbH b dissepmei airb&nitmilephol i n- 4-yl - phenyl ) - car bani ¢ aci d
tert-butyl 15 ester (Exarrple Ma2) (0.43 g, 0.77 mmol) by treatnent with
TFA in ﬂﬂi@igﬂaegmpdun@wa&)pmme@m& -cyrnoe thufe(MNmetiil dsaraebles v | i ght

)7/e|C:1IO\CI)Vr gohh?’?ﬁ%ggﬁcgg) gl%‘,@?fﬁ“ﬁ fé %nghoé]hdil44 %'1 &)fxenylﬂ) +zlrbarrrr1Pc aclé3 tec% bll;%glarrpl e 63

1,2, 31t ri astel (Ekagp qdﬂezmmaeg,@ﬂr:muoh)bmehmenimhmm@mcraaumdmgb] j
1, 41di |
'(RS) L5 o the g bRa L B R A B B8 E et ny1 ) - [ 1,2, 3

triazol %h_‘e r y+am no) - 4-
tr| fl uoro.rbr'ei%ﬁy%)é QMHJWP ng%b%?a(t‘:r d tert-butyl ester (Exanple M44) (0.79
g, 1. gfb mol ) by treatnment with TRA mEIecngC_lZ according to the general

procedure N 25 Ootar ned as an off- lid (350 ny, 65% M5 (1 SP)
130 4 [ Vetin B9 ol EYATAR 0. 28, I Lt 5l 5 00 Byl byt b
1, 41di azepemzoPbpjhe -,1.. ne-A-carbenitcls ound was prepared from

(RS)-[5-chl oro-2-(3-0x0-3-{3-[5-(tetrahydro- pyran-2-yloxynethyl)-[ 1,2, 4]
triazol - | Thelitle gheppiind propieparyd dromnEl cpdnot2r {3 | 3u@-orediyiyisoxpdHyyI)- car bani ¢

acid tert pﬁéﬁﬁj 3%%:‘0&1@5%% o B@-?r)or&lgoh 84-971 pl]ier%r?) 2B OPEEq t%rtoéutyl
15  ester (Example M42) (0.43 g, 0.77 mmol) by treatment with TFA in CH,Cl; according
to the general procedure N. Obtained as a light yellow solid {280 mg, 82%).

MS (1SP) 444.3 {(M+H)"]; mp 245 °C.

Example 63
7-Chlorg-4-[3-(5-hydroxymethyl-[1.2.3 | triazol-1-y])-phenvl}-8-trifluoromethyl-1,3-
20 dihydro-benzo[b]{1.4}diazepin-2-one
The title compound was prepared from (RS)-[5-chlore-2-(3-0x0-3-{3-[5-(tetrahydro-
pyran-2-yloxymethyl)-{1,2,3] triazol-1-yl}-phenyl}-propionylamino)-4-
trifluoromethyl-phenyl]-carbamic acid tert-butyl ester (Example M44) (0.79 g, 1.24

mmol) by treatment with TFA in CH,Cl; according to the general procedure N.
25 Obtained as an off-white solid (350 mg, 65%).

MS (ISP) 436.4 [((M+H)*]; mp 198 °C.

Example 64
7-Chloro-4-[3-(5-hydroxymethyl-{1.2 4]triazol-1-y1)-
dihydro-benzo[b]{1.41diazepin-2-one
30 The title compound was prepared from (RS}-[5-chloro-2-(3-o0x0-3-{3-[5-(tetrahydro-
pyran-2-yloxymethyl)-{1,2,4]triazol-1-yl)-phenyl}-propionylamino)-4-
trifluoromethyl-phenyl]-carbamic acid tert-butyl ester (Example M55) (0.78 g, 1.22




WO 02/ 083665 -95 PCT/ EP02/ 03643 mmol ) by treatment with TFA in CH2Cl12
according to the general procedure N. Cbtained as a Ié'sghét grg? solid (370
ng, 7099. MS (ISP) 436.4 [(MrH) +]; np 212 C. Exanple I'oro-4- r3-
(3 net hwb-2sgeeaz ol - 5-yl _) - phenyl | -8-trifluoromethyl - 1pgrdirdyeses benzof
[ 1,4] diazepin-2-one The title con‘gound was prepared from
(5 chloro 2-13-[3-(3- nethyl-lsoxazol 5 §r) phenyl ]
- 3- 0X0- propi | anm no qu phenyl ) -carbam c_ acid tert-butyl
ester E?Hﬁ?)lﬁg’¥ ?% "B"l C)?rCHyng%latgﬁ%fﬁ% I papessdure X i n cH2Cl 2
accor d| ng)btéﬁﬁed@sillfgeitﬁeﬁﬁfﬁhdm:ﬂﬁﬁ U’J’(ﬁ/oj\l bt ai ned as an off-white solid
(131 g, 84%. Ms (1SP) 418. 1 [(MH)"]; np 252 C. Exanple 66 7-Chl oro-4-
3- (5- cycMmfIoPy4zen et Y mp 2122@ Lt ri azol -1 -vl) - phenyl 1- 8-
trifluoronethyl-1, 3-di hydro_benzo[b f j, 41 diazepin-2-one 15 The title
conmpound was prepared from 7-chl opgagpless( 5- hydr oxymet hyl -
[1,2,4]triazol -1-yl)-phenyl]- 8- trlfluoronethyl-l 3-di hydr o- benzo[ b]

[ 1, 4] di azaplilbra24-[908-hExA%Rb@r 8 3-v] s-Qi-ﬂﬁQrdmahil by- cﬁﬁ@w on with
t hi onyl CE| orlggﬁ gl di chi or onet hane an subsequent treatnment of the
1 -

correspo € cycl opr opylam ne in DVF as described in

t ai d ff lid 135 579 MS (I SP
475 3 [(#H}l fﬁg’:"ﬂggu %@aﬁfegaéﬁfb&g ('eﬁ éﬁéﬂ %ﬁ%?i((?:fmeth ISOxatz/gﬂ- 5-yD)- (1S9
3-(5-c¢ yph@m]omaxa rapmylbmkno[} AirBudtbhke bhémw)Laarmﬁmﬁk dtgr't butyl

trifluoronet hydr o- benzol bl .1 1,41 di azepi n one 5Thet|tle
colrrpoﬂnole s(%f”@ﬁlfr éﬂ%&ﬁmgvﬂ %ﬁw@ ) By f@ﬂ%%%ﬂ@ié&ﬁmwm acpopding
triazel - to&le)geﬂ&egrbl;ecﬁnml d)bﬁ%ﬁ@@%ﬂ)ékf&h@eé@hﬁﬂﬁpm enm [b] [ 1,4]

- di azepi n-2- one (Exanple 63) (218 ng, 0.50 mml) by reaction with

- thi onyl cMOIsRedign [(Bi-ghlonmpret fane and subsequent treatment of the
corresponding chloride with cycl opropylam ne in DVF as described in

 Exanpl e 47. Obtained as a |ight ygbdugg eyl id 30 (130 ng, 55% . Ms (I SP)
475.3 [(M+H) +]; nmp 206C. 5 Cctober 2005

7-Chloro-4-{3-(5-cyclopropylaminomethyl-[1,2.4triazol-1-yl}-phenyl]-8-
triffuoromethyl-1,3-dihydro-benzo[b]{1.4]diazepin-2-one

15 The title compound was prepared from 7-chloro-4-{3-(5-hydroxymethyl-
[1,2,4]triazol-1-yl)-phenyl}-8-trifluoromethyl-1,3-dihydro-benzo{b] [ 1,4] diazepin-2-
' one (Example 63) (218 mg, 0.50 mmol) by reaction with thionylchloride in
 dichloromethane and subsequent treatment of the corresponding chloride with
cyclopropylamine in DMF as described in Example 47, Obtained as an off-white solid
20 (135 mg, 57%).

MS (ISP) 475.3 [(M+H)"); mp 191°C.

Example 67

clopropyvlaminomethyl-[1.2 3triazol-1-v1)-

trifluoromethyl-1,3-dihydro-benzo[b]{1.41diazepin-2-one

25 The title compound was prepared from 7-chloro-4-[3-(5-hydroxymethyl-
{1,2,3]triazol-1-yl)-phenyl]-8-trifluoromethyl-1,3-dihydro-benzo[b]{1,4] diazepin-2-
one (Example 63) (218 mg, 0.50 mmol) by reaction with thionylchloride in
dichloromethane and subsequent treatment of the corresponding chloride with
cyclopropylamine in DMF as described in Example 47. Obtained as a light yellow solid

30 {130 mg, 55%). |

MS (1SP) 475.3 [(M-+H)"]; mp 206°C.




WO 02/ 083665 PCT/ EP02/ 036 i3 -96- Exanple 68 4-13-C 5-H dro nmeth 1- 1,23 1
triazol- - - e -7-meth [-8-trilluorameth |-1 3- di hdro5Bep%o 5)00351141 d| aze
in-2- rie The title conpound was prepared from cto

( RS) - [ 5WRBLESS- ( 3- ox0- 3- 13- [ 5- (tetrahydro- pyr an- 2-yl oRGTHEMAIL [ 1,2, 31
triazol-1-yl }-phenyl]-prop ionylam no)

trifluoromethyl-phenyl]-carbamc acid ?%ht -butyl ester (Exanple M46) (0.90
g, 1.46 mmol) by treatnent with TEArinBl gg,cl; according to the general
procedure N. Obtained as an off- d (400 ng, 66% . MS (ISP) 416. 4
[ (MEH) *] 54 |

3I tri azol

' di aze i rdiRvdnoebd? ‘ e ( 5- hydroxynethyl [ 1; , 3] triazol -

| -yl)-phenyl]-7- rret hyI S— tr|fI uor onet hyl -1, 3-di hydr o- benzo[ b] [

1, 4] di azePhatitde mmp@@«hwm Eep8d (rﬁﬁB(Rﬁ)]-[SQnEtﬁyl -2-53 w04 3) { 36)5- (tematyidosm wi t h

t hii - th t t t t of th
coL?gg%o%Q%%gcl &Eﬁbﬁgarﬁg aopr%ﬁﬂ%ﬁﬁié’ggﬁnﬁﬁ%ﬁgg?gi ng to ?he met hod
descri beoknﬂnoExamﬂnlybpheanH @nbmmaddasna)ulrﬁgktbr B npile Biab) @.90153.460, 68%) .

IC\%/Bm(e'It ﬁ\?l) -lﬁggxaz r%%lﬂ%elr% &‘?Ei {}p':—”e 41 ege‘?rﬂpﬁgﬁfﬁl}r;lﬁenzo [b |

[1,4 ] d|@bmmadaz-anrtéfiﬁh&emlidl(eo&:mgpmmﬁ was prepared from

(5-nmethyl -2-(3-[3-(3- rrethyl-lsoxazol 5-yl) -

phenyl | - MEXBSRIrddpiddiiyi+ai) hodp 2k590.1 | uor onet hyl - phenyl ) - car bami ¢ aci d

tert-butyl ester (Exanple MA7) (0.23 g, 0.44 mmol) by treatnent with TFA

in CH2Cl 2 according 25 to the gengExahpirdcedure N. Cbtained as an

- off-white SO|Id (157 ng, 88%. I\/S (ISP) 398.1 [(MH-]; nmp 240 C. 5 Cctober
3 PG b 29 Mriafedal J@hzﬁ‘dY’?qﬁhmvbSA' (3 (1! 21 4}

1 3 di,h d ro- benzolbl [1,4

2 ~7-

“triazol -1
dlazepln-

15-chlor oPrelerea?r mi [%3(5[hydr6x4)l1§ }Ixy?z[?,-,3}tr}/azol 1-yl}-phenyl]-7-methyl-8-
trifluoromethyl-1,3-dihydro-benzo[b][1,4]diazepin-2-one (Example 68) (208 mg, 0.50
15 mmol) by reaction with thionylchloride in dichloromethane and subsequent treatment
of the corresponding chloride with cyclopropylamine in DMF according to the method
described in Example 47. Obtained as a light yellow solid (155 mg, 68%).

MS (ISP) 455.3 [(M+H)*]; mp 181°C.

Example 70

20 7-Methyl-4-{3-(3-methvl-isoxazol-5-y1}-phenvl]-8-trifluoromethyl-1,3-dihydro-

benzo[bl{1,4]diazepin-2-one
The title compound was prepared from (5-methyl-2-{3-{3-(3-methyl-isoxazol-5-y1)-

phenyl]-3-oxo-propionylamino}-4-trifluoromethyl-phenyl)-carbamic acid tert-butyl
ester (Example M47) (0.23 g, 0.44 mmo!) by treatment with TFA in CH,Cl, according
25 to the general procedure N. Obtained as an off-white solid (157 mg, 88%).

MS (ISP) 398.1 [(M-H)']; mp 240 °C.




5 phenyl) -propionylam no]-4-trifluoronethyl-phenyl]--carbamc acid
tert-butyl ester (Exanple MA8) (0.35 g, 0.67 mmol) by é)rggt t. wth TPA
in CH2CI 2 according to the general procedure N Obt ai nEGRE" i ght yel |l ow
solid (Wbl2rmg3c638% . M5 (1SP) 406.4 [(M+H)+]; np 258 C. rETmmob/e3si2 to

- 7-Chloro-4-(3-imdazol-1-yl .phen 1)-8-trifluor. onmethvl-1,3-dih benzo [Dbl
[ 1, 41di azepi n-2-one The title conpound?was prepared from

(5-chloro-2-[3-(3-imdazol -1-yl - phenyl E-S-

0XO0- propi onyl am no] -4-trifl uoromnet yl]-carbam c acid tert-butyl
ester (Ex 9 0. | 0.29 nmol), by treatnment with TPA in CH2C12
accor di ng phau i 8riflupromethy- 13- diivdioyht yel | ow solid

(55 ny, %%ﬁo[b!bﬁ,ﬂ&ﬁ?&pﬂ@%ﬁe [(MH) +]; np 225 C Exarml e 73 7-Chloro-4-(3-f
1,23ltriazol-T-vi phenyl)- -trlfluororrethyl 1,3 di hydro= benzo[b] 11 11;41
di azepi NgrQiR C%le-aﬂz%dtwats lp€epa AUAIRMA G5 \éﬁl%r@fze[gaé&ds K391 A Rriazol-1-yl-

chl or o- Zﬁ’&é oxo0-3-(3- 3¢tr|azol-l-

pheny! j m%wwﬁpﬁaqmmlr (RS TET %weerewaa}rméaﬂéé?ﬁt@uaré EdeR er t - but yl
ester %Fé w@@xoe@ g3§ 69 mel$ By ff@ﬁh)enl?%xthrﬁi?{[ mmicm atéaoﬂilf foth£H2C12

raccor di ng to nera procedure .. Obtained as a [ight yellow solid
(152 mg genogl proge Sbjaingskase lghivaalipw) solidh2 Hime,G8%x anpl e 74 7- Met hyl - 4-

3-11, 4]tr|az [ -1 - yl )-8-trifluoronethyl-1,3-di hydro- benzo b 14
di aze i nMS §he& fﬂ@‘iﬁ Mﬁg%ﬁoﬁﬁ’o?éﬁd Cwas prepared from

[ 5-nmet hyl -2-[3-0x0-3-(3-[1,2,4]triazol-I-yl-
phenyl ) - propi onyl am no] -4-trifl uor%ﬁéﬁtﬁi%—dphenyl} carbamc acid tert-butyl
_ester 30 ( 1arrple l\/El) ((1) 411 o_ . treatnent with TFA in CH2Cl 2

accor éf ng=%E L SHYH-§-1N BeLAEgl.2rgth f-white solid (255
ng, 81% heNib P4)d£’a§ 1§2(&,M+H)t] rrp 241 C 5 Oct ober 2005 WD 02/ 083665
PCTIEP02 amlp a 7 4- 3-Imdazol-I- |- hen | -7-neth

|-8--tri #kméqrtw%ﬁpduna wais PrrdbatidGr ol 512 RloRd 2 134(30inad SR -1y pRBG)-3-
oxo-propionylamino]-4-triflucromethyl-phenyl}-carbamic acid tert-butyl ester
(Example M49) (0.15 g, 0.29 mmol) by treatment with TFA in CH,Cl; according to the
. 15 general procedure N. Obtained as a light yellow solid (55 mg, 47%).

MS (ISP} 405.4 [(M+H)™}; mp 225 °C.

Example 73

7-Chloro-4-(3-11,2,31triazol-1-vl-phenyl)-8-trifluoromethyl- 1,3-dihydro-

benzo{bl{1.4ldiazepin-2-one

20 The title compound was prepared from {5-chloro-2-{3-0x0-3-(3-{1,2,3]triazol-1-yl-
phenyl)-propionylamino]-4-trifluoromethyl-phenyl}-carbamic acid tert-butyl ester
' (Example M50) (0.33 g, 0.63 mmol) by treatment with TFA in CH,Cl, according to the
‘general procedure N. Obtained as a light yellow solid (152 mg, 60%).

MS (ISP) 406.4 [(M+H)*}; mp 219 °C.

25 Example 74

benzolbli{1.4]diazepin-2-one
‘The title compound was prepared from {5-methyl-2-[3-0x0-3-(3-[1,2,4]triazol-1-yl-

phenyl)-propionylamino]}-4-trifiuoromethyl-phenyl}-carbamic acid tert-butyl ester
30 (Example M51) (0.41 g, 0.81 mmol) by treatment with TFA in CH,Cl, according to the
general procedure N. Obtained as an off-white solid (255 mg, 81%).

MS (ISP) 386.3 [(M+H)*]; mp 241 °C.




The title conpound was prepared from

{2-[3-(3-imdazol -1-yl - phenyl ) - 5- et hyl -

0xo0- propi onyl am no] -4-trifluoronethyl - phenyl} carbam c QEOBGR%)P? buty

est er 8’@3%&3 #5\B2) (0 37 g, 0.74 mmol) by treatnent w?%T/?mmﬁ”CHZCI 2
~according to the general procedure N _gbhtained as an off-white solid (249
ng, 88% . Ms (ISP) 385.3 [(MtH)}]; nmp 2 C. Exanple 76 to

7-Met hyl - 4-(3-L1,2 3ltriazol-1-yl- %& é1)758 trifluoronmethyl- 1, 3-di hydro-

~.benzo[ bl (1, 4] di azepi n-2-one The ti nd was prepared from
A5- et hyl 223 [134i8601.3-A-3nk

phenyl ) - propi onylam AoJ - ic acid tert- butyl
ester ( azepinp®oge 0. 58 mmol ) bytreatnent with TFA in CHzC 2
according to the 15 general procedure N. Obtained as an off-white solid

(143 ny, 64 e/alﬂe B YWSPYaZBep & cfl (o2 [3- (3njmidaz]Q-ylEptenpl) - Higthyl-bet h | - 4-

gen%? IbI f I (%gg%%?rﬁm%q Fa &H%Qﬁ%&@y }Elﬂm?’goéalfbamlccl a\c/\llélstert buBgFSt%f from
{ 5- met hyl (%W@WB(Q@ P\ Hzomol )} lyt treatment With TFA in CH;CIZ according to the

Coter | ( ERORABBARA dRbllen ¥ 3 SR s PR e GROORT ¢ 20,3 et buty!
accor di ngM § 38839;@?{ ﬁ)l-i;]’ﬁﬁ%rr%g(%'\l Obt ained as a white solid (182 ny,

- 66% . MS (I 5 C. 25 Exans 78 Acetic acid 2- 3-
4-0x0-7- rol-1- 1-4 5-dih dro-3HDb 4 diaze in-2- 1 -
phenyl oxazol - 4-yl met hyl ester a) 4%—%§%I | oronet h et hyl - oxazoi -

, : 'p %89%9 A suspension of
v = =1 3-

 di hydr o- beenza[th} ddzepinz2-pi -2 one (Exarrple 26) (1 0 g) in CH2C12 (15 nl)
and thionyl chl orlde (0 27 mL) was heated with stirring to 40 Cfor 0.5 h
and subsedbetitl¢ yorBp@undoverp2p0Sd fv@ BAMeBIEEH3 REHF ECD L, D3R43z0l99le 00l ed in

Lhe L phln ) THEpRRlrlhiee o RLAIShAN phebfyf-2hb2RionS ¥BEBSG M R 2

to give

oxazol - 2- {ixpmypheMpB) ccszwﬁrimmmoy)lbﬂu@memﬂﬂo"rmmm{ﬁ]z atdording to the
di azepjgn- gen%m p@&tegug)N.%th | QW € EES S 30lid (143 mg, 64%).

MS (ISP) 386.3 [(M+H)*]; mp 237 °C.

Example 77
Z-Methyl-4-(3-pyrazol-1-yl-phenyl}-8-trfluoromethyl-1.3-dihydro-

benzo[bl[1.4]diazepin-2-one
20 The title compound was prepared from {5-methyl-2-[3-o0x0-3-(3-pyrazol-1-yl-

phenyl)-propionylamino]-4-trifluoromethyl-phenyl}-carbamic acid tert-butyl ester
(Example M54} (0.36 g, 0.72 mmol) by treatment with TFA in CH,Cl; according to the
general procedure N. Obtained as a white solid (182 mg, 66%).

MS (ISP) 385.2 [(M+H)']; mp 235 °C.

25 Example 78
Acetic acid 2-3-(4-0x0-7-pyrrol-1-yl-4,5-dihydro-3H-benzo[b]1.4]diazepin-2-y1)-
phenyl]-oxazol-4-ylmethyl ester
a) 4-(3-(4-Chloromethyl-oxazol-2-yl)-phenyll-8-pyrrol-1-yl-1,3-dihydro-
benzo(bl(1.41diazepin-2-one

30 Asuspension of 4-{3-(4-hydroxymethyl-oxazol-2-yl)-phenyl}-8-pyrrol-1-y1-1,3-

- dihydro-benzo{b]{1,4]diazepin-2-one (Example 26) (1.0 g) in CH,Cl; (15 mL) and

thionyl chloride (0.27 mL) was heated with stirring t0 40 °C for 0.5 h and subsequently




b) Acetic acid 2-13-(4-oxo-7-pyrrol- |-yl-4,5-dihy_dro-3H benzo f bi [1,4]
di azepin-2-vl)- 5 hen | -oxazol-4- Inmeth | ester A mx w%b

4-[ 3- (4-chl or onet hyl - oxazol - 2-yl ) - phenyl ] - 8--pyrrol - | %/ r%qor?ydro-
benzo[ B¥O[02/8836pHi azepi n- 2-one (146 ng), AcOK (52 ng) an®CAIEPOBOIE) in N, N
di met hyl formam de (1 nL) was heated to 100 C for 0.5 h. The m xture was
cooled and di luted with H2O. The preCigﬁi tate forned was isol ated by

oo § G oerB e o e ol e ol Wbt diong) s

yel | ow s@fived- 3“@ (}H&B)me@}iﬁ &a&&l%%}z’éﬂ;yﬂ Bfﬁ?rr%@-@ A3 Gihydxanpl e 79 4- f

3-(4-Met hyl a h oxazol 1 D 8-pyrrol- I -yl-1,3-di hydro-
15 benzo @%ﬂ@ﬁi&gﬁp}p- 'Wéli% éﬁlxlto

4-[3-(4- t}loorret : .3- di hydy o-
benzo[ b] Y LCEHAS 2 ke : £a50enz0 B LA rirzeRn- 20d); odi de (5
ng) i @hgﬁmekwol Q&lﬂétﬂ@ siel am ne in ethanol (1.5 rrL) was stirred at 20

Cfor 16 h. H20 (20 nL) was added and the precipitated collected by
filtrati osnmmdremfmﬁsL@dcmaroz&tﬁﬁr@magﬂﬁphyny@]nwyﬂo@a -gel,3-ugyag-MeOH as

he. m xt breefl et Bins 2 or s fin) oDl (57 W ks GGBIEBN:  and t he Sol i d

was i sol aﬁm&hﬁﬂfoﬁmd:ﬁiﬂaﬁﬁ{L}tv@sglleXt@dH'lﬂ)Ot"thbﬁO s@wwayﬁdxtﬁééwambleas yel I ow

Zﬂ?(ﬂ%&r&’iﬁ{?ﬂgﬂﬁh’%@% P% BE%’%Q‘ )Was éﬁ%ﬁy ‘i?“PBIangPWEﬁ‘id@ di hydr o-

benzoid Rhrdmadogrk Hy'aﬁgiﬂtzﬂgauﬁ PAOE/@I—HCQ (Qfl,v/v) as eluent to glve the title
4-1 3-( 4ch|oro I-oxazeg phenyl]-8-pyrrol -1-yl-1,3-di hydro-
benzol b] CPTP&]‘ AY s arrpl e 78a) (125 ng) and KI (5 ng) in a 5.6M

30 sol uti in EtOH (1.5 m) was stirred at 20 C for 16 h.
H20 (20 Slg&kgs%&%ﬁ%%h@l’p?%?% Tate was collected by filtration and
‘purified by chromatography on siljca gel usi ng MeCH as el uent. The product
was stirred with 20% aqueous I\/EO'E%‘—”}@%Z:% the pH of the mixture being set
o

peh

02/ 03643 - 100-
gFrve the title

-1y
conmpownd Lfgﬁib[bﬂ)@]cﬁﬁz@ﬁ{ bQﬁMeSO| id.
A mixture of 4-[3-(4-chloromethyl-oxazol-2-yl)-phenyl]-8-pyrrol-1-yl-1,3-dihydro-
benzo[b][1,4)diazepin-2-one {Example 78a) (125 mg) and potassium iodide (5 mg) in
a 8M solution of methylamine in ethanol (1.5 mL) was stirred at 20 °C for 16 h. H,0
(20 mL) was added and the precipitated collected by filtration and purified by
20 chromatography on silica gel using MeOH as eluent. The product was stirred with 20%
aqueous MeOH (10 mL) the pH of the mixture being set to 11 by addition of IN
NaOH solution, and the solid was isolated by filtration to give the title compound (54

mg) as yellow solid.
MS (ISP) 412.3 [(M+H)*}; mp 182-183 °C.

- 25 Example 80

rol-1-vy1-1,3-dih drp—

benzo[bli1.4]diazepin-2-one

A mixture of 4-[3-(4-chloromethyl-oxazol-2-y1}-phenyl] -8-pyrrol-1-yl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one (Example 78a) (125 mg) and KI (5 mg) in a 5.6M

30 solution of dimethylamine in EtOH (1.5 mL) was stirred at 20 °C for 16 h. H,O (20
mL) was added and the precipitate was collected by filtration and purified by
chromatography on silica gel using MeOH as eluent. The product was stirred with 20%
aqueous MeOH (10 mL) the pH of the mixture being set to 11 by addition of IN




M5 (ISP) 426.5 [(MrH)+]; np 172-175 C. Exanple 81 5 4- 3- 4-Mp holin-4-
| ret hvl - oxazol-2- 1 - hen | -8- rol-1- 1-1 3-dih dro- 96 FO%@II%()S[ 1,41

- diazepin-2-one A mxture of

4- [ 3- (4 VERPHE%AEL hyl - oxazol - 2-yl ) - phenyl ] - 8- pyrroI-I-yI PCEERDIAGHD

benzo[b] [ 1, 4] diazepin-2-o0ne (Exarrpl_e10 8a) (125 np), rmr phol i ne (0 25 )
~and KI (5 ng) in EtOH (1 nm) was stirred at 60 C for in HO (20 m.)

. was added 0 h e cted by
filtrat oﬁ’agnﬁ%t}‘%*f P et A A ol éi%e?he?ﬂ% c*"‘%ioﬁﬁ%ﬁ

el uent. Q’t!’tsohsés stirred with 20% aqueous I\/tO—l( 10 m_) t he pH of the
m xture be| n? set to 11 by addition of IN NaCH solution, and the solid was
subsequenMS(ISRJROEdEMIVIX 1simp dF2-dAS5 6. give the title conpound (60 ) as

yellow solid. 15 M5 (ISP) 468.3 [(M+H)+]; trip. 166-167 C. Exanple 82 4-
4-0Oxo-7- vrrol-1- 1-4 5-di hvdro-3 ill 4 diaze in-2- | - idine-2-

carbonitrile A mxture of of 2 am no -4-pyrrol-I-yl-phenyl)-carbamc acid

tert - bt y#léd : -gheryhld8-pyrrol-1-vl-1,3-dihydro-
-3-(2-cyangé h=36 go pr op| onic acid tert- butyI ester (Exanple
K3) (0.14 m.) was heated to 100 C for 4 h, a fine

t
S0l ot 'eda{?“ﬁ?i F?’?% SR TRy Ko 5900, OB ALY, AueRbpbac, vas
$EA (2. 5dhtn)zo£hé[sl,ﬁtdnaz¢1aa -Z-one (Bxadiphe a) msmug)nmarpmim\(taaam)aadum \r/]aguurr; )
e resi an ut i shed wi
sat ur at ed%é@&t?ﬁf&lﬁ#ﬁ@%ﬁﬂﬁ?ﬁ%@ﬁéﬁg@ rllng_I H]@v I]S]I‘)I\E?@m@%dﬂgvapor at ed
i n vacidunsoohdesobuiondindgbe gresipilat: wasicoliectdebl flimtoCrRCpArifiedbyyi ve the title
d 325..8
comend ity Al SR BB R M D
7- Met hy| - aquegus Meﬁiéi(ho iml)xthe pH-of thd mittere bikisser fof 11tyraiditidn &-IN 3- di h dr o-
b b 1 i . . .
(2" no- BEQH @FfidiTada Ao et WSty isplaed by Slration oetyabe e 1 5
ester (Exemmboemﬂi](w n@g).amalcg)soﬁdd 3- 0x0-[ 3-[ (5- net hyl - oxazol -4-yl) -

phenyl]- propionic acid tert.-butyl ester (Exanple K17) (0.26 g) in tol uene
(1.5 nis) 196848 [(M+H)"]; mp. 166-167 °C.

Example 82
4-(4-Ox0-7-pyrrol-1-yl-4,5-dihydro-3H-benzo[b][1.41diazepin-2-y)-pyridine-2-

carbonitrile

A mixture of of (2-amino-4-pyrrol-1-yl-phenyl)-carbamic acid tert-butyl ester
20 (Example J2) (0.14 g) and 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert-butyl

ester (Example K3) (0.14 g) in toluene (1.5 mL) was heated to 100 °C for 4 h, a fine
precipitate being formed. The mixture was cooled and the precipitae was isolated by
filtration. A solution of this solid in CH3Cl; {2.5 mL) and TFA (2.5 mL) was stirred for
0.5 h at 20 °C and then evaporated in vacuum. The residual oil was dissolved in AcOEt

25 and the solution was washed with satur_ated.NaZCO3 solution and with brine, dried

| over Na SO, and evaporatgd in vacuum. The solid residue was triturated with CH,Cl>

to give the title compound (0.06 g} as light-yellow crystals.
MS (ISN) 325.8 [(M-H) }; mp 243-244°C.




to 100 C for 8 h. The m xture was cool ed and evaporated in vacuum A
solution of the residue in a mxture of CH2Cl, (2.5 rr%b %%d (2.5 m)
was stirred for 0.5 h at 20 C. The mixture was evaporaté cuum the
resi duaW®@pP308ae65 di ssol ved in AcOEt 10 and the sol uti on RAT/ERABSE Wit h
saturated NaHCO3 solution and with brin dried over Na2SO4 and evapor at ed

in.vacuum The residue was crystalli zeﬂﬁhom CH2CI2 to give the title

conmpound (0.12 g) as white crystali 1(5 SP) 444.0 [(MH) +]; np. 241-242
C. Exarrple 84 15 4- 3- 2-H dro net

4 h' | -t hi azol - -4- "1 - hen | 1

tert- butyDE&@M&MM& (0. 145 9) and
3-[3-[5-net hyl -2-(tetrahydro-pyran-2-

%':E)C:Xyrfft hy mmllgmf(tﬁ amuy% ]5-mﬁhvﬂy44tﬂ3ﬂ@bﬁreﬂfybph@:w1}:caacsaﬂacta%ld t-eg:gbﬁct:ylf est8 eL
anpl.e eat to or
- The mxtu%’%e\%é Qmé IJ%% (%a}ﬁé % %groé'f)e{éjmin&h@u?ﬁ?mg lR}}eé‘ of the residue
in a mdx]E prctpmn‘hc @2 Qirp- t(@yl&suﬁuﬁxaaqﬂeKn)f(bnerg@amude@egﬂzlsdnmva% H&L&d\r/]vas
stirre The m xt evaporated in cuum t he
resi dual 9 %séaagésﬁg?/g‘dﬂllﬁ ‘ﬂ%sd?f’ gt,ae}‘?é’oéﬁf*‘gﬂ U A SR @t et h
sat ur at ed rd‘@]ﬂ@@a skt Of CHL (2.5 i) and TFAQRISaHL PWey stNed 361 0.8 Rkt 26
evapor at e vacuum The re%#iue was tritur dvmth CH2Cl 2 tqo _give the
title s%o dEGTD g FYReT ‘rr’eva{f'rl‘ﬂ?‘gtﬁ‘leée“c@’ef?‘ll WRf digsplvegl ip -1; np
214-2 lﬂ} Cand fheaniatien &&s%&lﬁed wrﬂh wa;rawa NEIO®h sdlmuﬂm&d %mi lb}m@ haqul
7_met hyl - 8trfd.} matha/ 31_%dlh dr o- benz 13
~ di azepi n- gves % r‘%ﬁ)’?@ raﬁed 1n vacuum ere51 e was crysta hzed frorn CHZ L, to
(2- am no- pivaetetitlecdripouhld Yon D akadwhitgheayk,) - carbam ¢ acid tert-butyl ester

(Exanpl e J15) (0,145 g) and 3-0x0-3-[3-[4-(tetrahydro-pyran-2-yl oxynet hyi) -
t hi azol - 2M48 ([SPhiayl ([ M+yH)Opineni2z1aapdct ert - butyl ester (Exanple K19) (0. 23
g) in WD 021083665 -102 5 Cctober 2005 PCT/EP02/ 03643 toluene (2 nL) was
heated to 100 'C for 5 h. The m xt ExempRs4cool ed and evaporated in vacuum
A solution of the residue in a mxture of CH2ClI2 (2 nL) and TFA (2 nL) was
stirred fés3028 N @zxﬁ&hﬁlcs mﬂd@liﬂab&tw@vm_@ﬁeﬁﬂﬁp%@&eﬁsltﬂﬂM@;@m&mvl.t he

resi dual 9'I S. di s g? and the-solution was washed with
sat ur at ed Hldiazepisi-z-on

A mixture of (2-amino-5-methyl-4-triflucromethyl-phenyl)-carbamic acid tert-butyl
ester (Example J15) (0.145 g) and 3-[3-[5-methyl-2-(tetrahydro-pyran-2-
yloxymethyl)-thiazol-@-yl] -phenyl}-3-oxo-propionic acid tert.-butyl ester (Example

20 K18) (0.18 g) in toluene (1.5 mL) was heated to 100 °C for 8 h. The mixture was cooled
and evaporated in vacuum. A solution of the residue in a mixture of CH,Cl, (2.5 mL)
and trifluoroacetic acid (2.5 mL) was stirred for 0.5 h at 20 °C. The mixture was
evaporated in vacuum, the residual oil was dissolved in AcOEt and the solution was
washed with saturated NaHCOj solution and with brine, dried over Na,SO,and

25 evaporated in vacuum. The residue was triturated with CH;Cl; to give the title

compound (0.07 g) as white crystals.

MS (ISN) 444.0 [(M-H)'l; mp 214-217°C.

Example 85

-7-methyl-8-trifluoromethyl-1,3-

30 dihydro-benzo[b]{1.4]diazepin-2-one
A mixture of (2-amino-5-methyl-4-trifluoromethyl-phenyl)-carbamic acid tert-butyl
ester (Example J15) (0.145 g) and 3-oxo0-3-[3-[4-~(tetrahydro-pyran-2-yloxymethyl)-
thiazol-2-yl]-phenyl]- propionic acid tert.-butyl ester (Example K19) (0.23 g) in




5 and with brine, dried over Na2SO4 and evaporated in vacuun1 The residue
.was crystallized from CH2Cl 2 | hexane to give the tit §P€$O;8® (0 04 g) as
i ght - br own @éstals | M5 (I1SP) 430.0 [(MH)-j. é

02/ 08368 BX9P¢502/ 03643 - 103- Exanple | Tablets of the PETESHNY
conposition are produced in a conventio manner: ny/ Tabl et Actlye
ingredient 5 Powdered. |actose Wiite corn starch PonvinyIpyrroILFone Na
car boxyme et

wel ont 258 e (P e BERER N TR SE it it bled tha delttad ] Sed 1 n
a convent lfb‘f@ﬁvum&hﬁ@huﬁon whtiEabsidue it m%urertgﬂéihcézn& mlj aﬁd\Taﬂér(édnL)l act ose
Whi te cor fasdateltor AN 2DYEPYRS AlisRNGas Mot VER I VITGLAY 8! RGN dfponesi um

st ear ate 200
was d1ssolved in AcOEt and the solution was washed with saturated NaHCO; solution

5 and with brine, dried over Na,504 and evaporated in vacuum. The residue was
crystallized from CH2Cl, /hexane to give the title compound {0.04 g) as light-brown
crystals.

MS (ISP) 430.0 [(M-H)"]:




12 20 4 20 Tablet weight 400 Exanple 11l Capsules of the follow ng
conposition are produced: ng/ Capsule Active ingredien 25 ystal line.

| actose 60 M crocrystalline cellulose 34 Talc l\/hgnes%gsr‘f?oé’%%\@éte 51
Capsul eVPiR08386T ght * 150 30 WO 02/ 083665 -104 5 Oct ober RSTEPOPESSAEPO2/ 03643
The active ingredient having a suitabl gpparticle size, the crystalline

| act ose and the mcrocrystalline cell uPose are honogeneously m xed with

one anot her, sieved and thereafter%gﬁllﬁfﬂand magnesi um st earate are
adm xed. The final mxture is filléd rnto hard gel ati ne capsul es of

sui t abl € Tb%es ofthelIONRIg c%%@;ﬁalsitm Qg?gﬁfg&%@in%qgngg%ngﬁﬁ%ﬁnérg‘05 Gaims 1.

Conmpounds of general formula | where I'S cyano, uor o- | ower al kyl,
| ower al koxy, fluoro-|ower alkoxy, mg/Tablet '

Active ingredient 100
5 Powdered. lactose 95
~ White corn starch 35
Polyvinylpyrrolidone 8
Na carboxymethylstarch : 10
Magnesium stearate 2
10 | Tablet weight 250

Example I1

Tablets of the following composition are produced in a conventional manner:

mg/Tablet
Active ingredient 200
15 Powdered. lactose 100
White corn starch 64
Polyvinylpyrrolidone 12
Na carboxymethylstarch 20
Magnesium stearate 4
20 Tablet weight 400
Example II1

Capsules of the following composition are produced:
‘mg/Capsule
Active ingredient 50
25  Crystalline. lactose 60
Microcrystalline cellulose 34
Tale 5
Magnesium stearate 1

30

Capsule fill weight 150



or is pyrrol-21-yl, which is unsubstituted or substitued by one to three 10
substituents selected fromthe group consisting of qu cyano,
phenyl, optionally substituted by hal ogen, -(CH2)1.i- §Hk%ﬁehﬁpluoro | ower
al kyl , MY\BHO83FGEy| | - (CH2),, -1 ower al koxy, -(CH2)r, - C( CPOI/RP02/03643

-(CH2) 1-4-NR R', hydroxy-1Iower al koxy 3@% -(CH2),-CONR R'; 15 R2 is
hydrogen, if R is optionally substitd - yrroI-I-yI as defined above, or

nyar oy el IRACVE ey YRR g ikl i R s g tcto %810%?' < onkr

al koxy rretﬂn}drocryﬁﬁhﬁy adllaist m&w,mogm&qﬂﬁl@ thixed 44ttilone ahbih@fmfepé&)dnm e-4-yl

i 8§8t2:8 %é ané%éﬁ?W%éFdl XOtG@ggg%ggg%ggﬁI&ﬁé“ﬁ“ﬁﬁkéfyoplper|d|ne-

| -yl, %dﬂ&@élet{iy{eappﬂés(ﬁfsﬁﬁaﬂlesilze 4- hydr oxyet hoxy- pi peri di ne- 1-yl ,
4-1 ower al kyl - pi perazine-1-yl, 5 al koxycarbonyl,

2-di al kyl am no-ethyl sul fanyl, N, N-bis |ower alkylanino |ower alkyl,
car banmoyl net hyl, al kyl sul fonyl 10 | ower al koxycarbonyl -1 ower al kyl ,




-al kyl car boxy-| ower al kyl, carboxy-lower alkyl, aJkoxycarbo nyl nethyls
ul fanyl, carboxynet hyl sul fanyl, 15 1, 4-di oxa-8-aza- s§<) ? &k % dec- 8-yl ,

- car boxy-1| ower al koxy, cyano-lower alkyl, 2,3-dihydro ? 08 7 | koxy,

car bamoWhe¥ 48366y, 20 2- oxo-[ 1, 3] - di oxol an- 4-y| -1 ower al KBXI/EP02/03643

N ( 2- hydr oxy-| ower al kyl)-N-I1ower al kyl am no, hydroxycarbanoyl -1 ower

- al koxy, 2, 2-dinethyl-tetrahydro- [ 1-9?513" oxolo [4,5c] -pyrrol-5-yl,

- | ower al koxy car banoyl - | ower al koxy, 25 3R-hydroxy-pyrrolidin-1-yl,

3, 4-di hydr oxy- pyrrolldln I-yI 2- ok2iBsazol i di n- 3- yl, |ower
al kyl - carn ba % Xy or o carbanoyl -1 ower al koxy, 30 Yis -CH= or
. R3 rs 8§’é IgBWé? ﬁﬂl P, fluoro-lower alkyl, |ower alkoxy, 35
cyan, (CHZ) n C(O - PCTI EP02/ 036 t3 5 Cctober 2005 WO 02/ 083665
~ PCT/ EP02/ 03643 - 107 1h-C(O) - ﬁIR or is an optionally substituted

five-nenbered aromatic het

fluoro-lower alkyl, fluoro-|I
-(CH2)"- (O -OR", -(CH2)n =
- (CH2) n- C(NH2) =NR', hydroxy, |ower al

ich my be substituted by hal ogen,
cyano, -(CH2)n NR R',

-(CH2) n SO2-NR R*,

, | ower

wherein

5 R' iscyano,

fluoro-lower alkyl,
lower alkoxy,
fluoro-lower alkoxy,
or is pyrrol-1-yl, which is unsubstituted or substitued by one to three

10 substituents selected from the group consisting of
fluoro, chloro, cyano, phenyl, optionally substituted by halogen,
-{CHz)14-hydroxy, fluoro-lower alkyl, lower alkyl, -(CHa),-lower alkoxy,
-(CH2)s-C(O)O-R”, -(CH2);4-NR'R”, hydroxy-lower alkoxy and
-(CH;),-CONR'R”;

15 R®  ishydrogen, if R'is optionally substituted pyrrol- l-yl as defined above, or is
‘halogen,
hydroxy,
lower alkyl,
fluoro-lower alkyl,

20 lower alkoxy,
hydroxymethyl,
hydroxyethoxy,
lower alkoxy-(ethoxy)s (n =1 to 4),
lower alkoxymethyl,

25 cyanomethoxy,

' | morpholine-4-yl,
thiomorpholine-4-yl,
1-oxothiomorpholine-4-yl,
1,1-dioxothiomorpholine-4-y],

30 4-oxo-piperidine-1-yl




al kylthio, or by lower alkyl, which is optionally substituted by fluoro,
hydr oxy, |ower al koxy, cyano or carbanoyl oxy; R is hydroge | ower

al kyl , 10 C3-C5-cycl oal kyl, fluoro-1lower al kyl or 2-'A|/§Wé’gergqqgéxy | ower

al kyl ; VR0 op/883893ir ogen, | ower al kyl, 15 C3-C6-cycl oal kylpCTHPOZIGIA3 | ower

al kyl, 2-1ower al koxy | ower alkyl, (CH2)2 4-di-Ilower alkylam no,

- (CH2) 2- 4-norphol i nyl , 20 -(CH2) 2- 4- pyl0bol i di nyl , - (CH2)2- 4-pi peridinyl or
3- hydroxy-lower_alkyl; nis 0, 1, 2, 3 or 4; and their pharmaceutically
accept abl e aa‘b’ﬂkioﬁYTP%PH@.e‘leLZ. Conpounds according to claim1, wherein Rt
is trifluoronek Joxy_pgperi@gﬁppypds according to claim2, wherein R2 is

nor phol i ne. 4, npounds acconding to clains 2 and 3, wherein the conpounds
are sel ect ed 4-hrdoxysteogrripgridisadrdii ng of 4-

(8- norphol i n-#idwerﬁﬂ@pggijjzfagirniefll_ or omet hyl - 4, 5-di hydro-3H 30 benzol[ b]

[ 1, 4] di azepi n-2-yl)-pyridine-2-tarbonitrile, '

4-[ 3- (3- et hyAkexygaehoanl- 5- yI ) - phenyl ]

- 7- mor phol i n-AdlieBrhihblet Ny ihyl -1, 3- di hydro-benzo[ b]

[ 1, 4] di azepi n-2-one, 5 CQct'ober 2005 WO 02/ 083665 PCT/ EP02/ 03643 - 108

4- [ 3- ( 2- met hyN.2phisdgwerabiiylagnipofoweredfily - 7- nor phol i n-4-yl -8-tri f1 uor omet hyl -

1,3- di hydro-ggggggoiﬁjg]gthh 1, 41di azepi n-2-one, 4- [ 3- (3
-hydroxynet hyl -1 soXazol -5 -yl )-phenyl] -7-norpholin-4-yl-
8-trifl uor ometlkgjsdfonyls- di hydr o- benzo[ b] [1, 4] diazepin-2-one, and

10  lower alkoxycarbonyl-lower alkyl,

| alkylcarboxy-lower alkyl,
carboxy-lower alkyl,
alkoxycarbonylmethylsulfanyl,
carboxymethylsulfanyl,

15 1,4-dioxa-8-aza-spiro[4.5] dec-8-yl,
carboxy-lower alkoxy,
cyano-lower alkyl,
2,3-dihydroxy-lower alkoxy,
carbamoylmethoxy,

20 2-0x0-{1,3]-dioxolan-4-yl-lower alkoxy,
N-(2-hydroxy-lower alkyl}-N-lower alkyl amino,
hydroxycarbamoyl-lower alkoxy,
2,2-dimethyl-tetrahydro-[1,3]dioxolo{4,5¢c]-pyrrol-5-yl,
lower alkoxy-carbamoyl-lower alkoxy,

25 3R-hydroxy-pyrrolidin-1-vi,
3,4-dihydroxy-pyrrolidin-1-y1,
2-oxo0-oxazolidin-3-yl,

~ lower alkyl-carbamoylmethoxy or

aminocarbamoyl-lower alkoxy;
30 Y is-CH=or=N-

R’ ishalogen,
lower alky},
fluoro-lower alkyl,
lower atkoxy,
35 cyano,
-(CH:);-C(0O)-0OR”,




5 4-[3-(5-hydroxynet hyl -i soxazol - 3-yl ) - phenyl ]

-7-nor phol i n-4-yl -8-trifluoronethyl- 1,3-di hydro-benzo

[ 1, 4] di azepi n-2-one. 5. Conpounds according to claim 2£PW?@F%%QQSR2 is

t hi onorYRAIRB6S 6. Conpounds according to clains 2 and PCHEREREEM3t he
conpounds are selected fromthe group &})nm sting of 10 4-[ 3-

- (3-nethyl -isoxazol -5-yl)-phenyl ]

C=T- thlonDrpho 4+ ibf luoronet hyl -1, 3- di hydro- benzo[ b]

[ 1, 4] di azepi ndﬁ%‘hc}( ?a%giﬁ

4- (4- oxo-8-thi nrmrq@uohﬂtysmby&tuve&ﬁvefmambw&éhrcyhatét Hetabbyyty whith benzo [ b]

[1,4] diazep] boni tr| s accordlng to
claim 2, vvhe%ﬂe]‘L e%ﬂﬁn@[t‘%&%ﬂe@%&r&% oI Véer a%éf’r‘réBﬁde’B" 5% clai s 2
and 7, wher et (CHDe NFORD o (D s) , 42O )sORE cH €HL,) FC@N-NRR'Gr oup COI’ISI sting of

7- met oxy 4- § t 5l I 8-tr
fluor orret hyl ° @)Hlsgeé\m‘oh ’bZﬁ?@i{@ é’fl ‘jﬂﬂ) ﬁ&%@%" flovser c?h@xy’?lo}ﬁf hoxy- 4-
[3-(5-pyrrol a]r]tylmhlm (ydbydbhyd &].I(YIJ.WBI,CB]IS dptiomaldf substidutedtieiudrd, hylrod0
trifluoronet 3d|h drob lﬂnﬁll 4] di azepi n- 2- one,
4- ( 8- et hoxy- o§8ﬂc?x¥rc?’ r}u%rrc(ﬁl 5-di hydr o- 3H benzo[b] [ 1, 4]
di azepi Np 2- yl) dp(%/rl di ne- 2-car bon| trile, 4-[3-(5-cycl opropyl am norret hyl - [
1,2,3]tri azof hf g) phenyl]-7-ethoxy-8- trifluorornethyl -
1, 3-di hydro ]m\reza[ldy] [1,41 diazepi n-2-one, 25
7- ethl(axy 4- g kg‘%g 2-trifluoro-ethylamno)-nmethyl]-[1,2,3]triazol-1-yl}
- phenyl ) - 8-t [ HQ% hyl -1, 3-di hydro-benzo [b] [1, 4] diazepin-2-one,
- 7- et hoxy- 4- ( Buofo-lbw2r dkyltari azol - |

-yl -phenyl)-84triflLuor rret h 3-di hydro- benzo[b] [1, 4] di azepi n-2-one,
and 7- net hoxglﬂ (aéko ? ¥L§’1’] triazol -1-yl - phenyl)-
8-triflu r,omat 3-di hydro- 30 benzo[b][1, 4] di azepi n-2-one. 5 Cct ober
2005 WO 02/ 08 %O%S%T/ EP02/ 03643 - 109 9. Conpounds according to claim 2, -
wherei n RZ i bweoulwyl, al kyl or hal ogen. 10. Conpounds according to clains 2
~and 9. wher e'gln_(%_he compounds are selected fromthe group consisting of
4- (8- fb"ret hyl - | uor onet hyl - 4, 5-di hydr o- 3H benzo[ b] [ 1, 4]
di azepi n- 2- yfijeroSlopyr alidylne- 2- carboni tril e,
7-chl or o- 4- [Elcgwer”?km&lol so>ﬁq’fol 5-yl)-phenyl] -8-trifluoronethyl -

1, 3-di hydro-
' ' ~(CH;)2.4-di-lower alkylamino,
-{CH,);.4-morpholinyl,
20 -{CHz)24 -pyrrohdmyl,

-(CHz),-4-piperidinyl or
3-hydroxy-lower alkyl;

ﬁ is0,1,2,3 or4;
‘and their pharmaceutically acceptable addition salts.
25 2. Compounds according to claim 1, wherein R' is trifluoromethyl.
3. Compounds according to claim 2, wherein R* is morpholine.

4. Compounds according to claims 2 and 3, wherein the compounds are selected
from the group consisting of
4-(8-morpholin-4-yl-4-oxo-7-trifluoromethyl-4,5-dihydro-3H-

30 benzo{b][1,4]diazepin-2-yl)-pyridine-2-carbonitrile,
4-[3-(3-methyl-isoxazol-5-yl)-phenyl]-7-morpholin-4-yl-8-trifluoromethyl-1,3-
dihydro-benzo[b][1,4]diazepin-2-one,




enzo [b] [ 1,4] diazepin-2-one, 7-chloro-4- [3-(5-cyclopropylam nonethyl -
1,2,3] triazol-Il-yl)-phenyl] -8- trifluoronethyl- | ,;bgiotggrdidbsbenzo [ b]

b

[

[1,4] diazepin-2-one, 10

4- [ 3- ( Swoyzlospedpy| ami nomet hyl - [ 1, 2, 3] tri azol - 1-yl ) - pherBAEFD2/48¢4y| - 8-
trifluoromethyl-1,3-di hydro- benzo[b] [1 4] di azepi n-2-one, 7-nethyl-4-

[ 3-(3-nethyl -i soxazol 5-yl)-phenyl] -8 9 871 uor omet hyl -1, 3-di hydro- benzo
[b] [ 1,4]..djaze e, ,7.-ghl oro- [[1,2,4 .

triazol . ir %ﬁ@ﬂ}ﬂl)z%%l’i’r@?‘?ﬁ%gs] &ﬁs{llﬂw:@P?mevjﬂoﬁ-tri%l%em@ﬂ-gﬁ-[ 1, 4]

di azepi ndry@dRe-benzo{b]{1,4]diazepin-2-one, _
7-chl oro-4-(3-imdazol -1-yl - phenyl) 8-trifluoronethyl-1,3-di hydro- benzo

E b] [ I1 41 SdGﬁKﬁﬂbﬁErﬂem?lemo%zﬁlh‘ﬁ-‘?r)to%}ﬁln;’ 73£nd %120(}31 -4y e tnﬂutfrgfne[thyl— N
riazol -1- uorone i ro- benzo
di azepi njlz"yéﬂ]i’gg bt[l 1ld; 4 y

azepm 2-ong, an
penzolb] % . b P Srasoldyblahen ooy R rioromicliyl ™Y
| -yl - pherlyd éldﬁfdf@-bbﬂicr[gj{l@]dﬂz@ﬁfnomhbw 1, 3-di hydro- benzo [b] [ 1, 4]

di azepi n-2-one, 7-nethyl-4-(3- [ 1,2, 3]
triazol-1-yl 5ph:amﬂo)masidcbifdmg)u"octrmmwhhﬂeré’mm’&Mﬂfo@norﬁﬁdﬂ%ﬁzo [b] [ 1,4]
di azepi n- 2- one, [ 3- (2- hydroxynet hyl - 5- net hyl -t hi azol - 4-yl ) - phenyl ]

- 7- et hyl 8- tercbhxwu@a?idawdmglm?ddmy%q ﬂ?&*ﬂé&ﬁl@ﬂhe[cénﬂabdh@s?&@kéle&ed)ne and
4- [3 gh%g 0X rrethI-Ihl zol -2-yl) -phenyl] -7-nethyl -
8- trlflu IOURCQ %ﬁnﬁ)? ro- benzo[b] [1, 4] di azepi n-2-one. 30 11.

Corrpound ordl to cl erejn unsubstituted pyrrol-I1-yl.
éuﬁd drreral -srtp ah?ﬁﬂ!z; fmg}‘w olja-4175 Sigidrarpamet thy) sogen, | ower

aI koxy etd oqyen{;@{\w[q Ab#gpin-2odegimber 2005 WO 021083665 PCT/ EP02/ 03643

--110- 13. npounds according to clains 11 and 12, wherein the conpounds

Zw (e3 seldqc(qeslx& -salldrhérp ﬁblfxuia- nﬁiﬂ’ixbtdlﬁem?l 4, s dihy d[rg]3H[-l a4 ,.
io - benzo i azepi n- 2- one,
4-(3-i ni BB, ‘#13151%&!91%)Y138P%W%1 Hl8-di hydr o- benzo[ b1
- [ 1, 4] di azepi
4-[ 3- (4- hydr %X@?B}Wndf RicquAing to.qlaim %Hﬁﬁﬁ ik RS‘SdW’Fro?Ik‘?EC-YyI 1, 3-di hydro benzo
[ b] [ 1 4ldi %Z%%mpoun%s according to claims 2 and 7, wherein the compounds are selected

from the group consisting of
7-methoxy—4-[3-—(3-methy1-iso§cazol-5—yl)~phenyl]-S-triﬂuoromethyl—1,3-dihydro-
benzo[b][1,4]diazepin-2-one,

7-methoxy-4-[3-(5-pyrrolidin-1-ylmethyl-[1,2,3] triazol- 1-yl)-phenyl]-8-

20 trifluoromethyl-1,3-dihydro-benzo{b][1,4]diazepin-2-one,
4-(8-ethoxy-4-oxo-7-trifluoromethyl-4,5-dihydro-3H-benzo[b][1,4]diazepin-2-y1)-
pyridine-2-carbonitrile,
4-[3-(5-cyclopropylaminomethyi- [1,2,3]triazol-1-y1)-phenyl]-7-ethoxy-8-
trifluoromethyl-1,3-dihydro-benzo[b][1,4]diazepin-2-one,

25 7-ethoxy-4-(3-{5-{(2,2,2-trifluoro-ethylamino}-methyl]-[1,2,3]triazol- 1-yl}-phenyl)-
8-trifluoromethyl-1,3-dihydro-benzo{b][1,4]diazepin-2-one,
7-ethoxy-4-(3-{1,2,3]triazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro-
benzo[b]{1,4]diazepin-2-one, and
7-methoxy-4-(3-{1,2,3]triazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro-

30 benzo[b}[1,4]diazepin-2-one.




8-pyrrrol-1l-yl-4-(3-[1,2,3]triazol -, 1-yl-phenyl)-1, 3-di hydr o- benzo[ b]

[ 1, 4] di azepi n-2 one,

~4-(3-oxazol - 2-yl -phenyl ) -8-pyrrol -1-yl -1, 3-di hydr o- benzgqﬁgr%gps

di azepi WOR2B¥65 10 5-[ 3- (4-oxo-7-pyrrol-1-yl -4, 5-di hydrp&wﬂﬁ@?&‘é[b]

[ 1, 4] di azepi n-2-yl)-phenyl ]- oxazol e- 4- carboxyllc acid ethyl ester, 4-
[3-(4-hydroxynet hyl - oxazol - 2-y1) - pheny1q - 8- pyrrol I-yI-I 3- dihydro-

benzo[b}] [ 1 di azepi n- 2- one, 4- | -5-yl)-phenyl ]
-8-pyrrol -1 - éo‘?‘%“’i‘)&ﬁﬁﬂ’émgf%c 220[‘1')}}??&%] g‘ﬁ?ﬁ% %ﬁ E%4. Conpounds
accordin to ere S rroI 15. Conpounds
ocordi g L o1 Cempaind AR Pe el 0N b S A s et > 160

Conpoundgel@tsdfrdintie pouplcahd@inkbfand 15, wherein the conmpounds are
selected fromthe group consisting of 20

4- (2- chl qx(g- rﬁé&wh)ox&» i-&rﬂuar&mhga} -pBalilydrodtdbensb{BH dithighepin3ttyloenzo[ b] |
1, 4] dlazep H. pyrrol e-3-carbonitrile,
- 3-[ 4- (§x013‘57rl ‘§e" "éar’l'b? F’rol 1-yl) -4, 5-di hydro-3Hbenzo [b] [1, 4]

di azepi n- 2 nzonitrile, t.-butyl-pyrrol

| -yl)-8- ﬁélhi‘li%%?y 23 Hleﬁh)%'l Z’BOY@'B&‘ éﬁﬁ F@BO e]d)‘/7[1 11§/§]hyf}f°azep| n-2-yl]

- benzoni bEddofb]| 11](115.‘@@{)9%65 according to claiml1l, wherein R is cyano. 18.
Conpounds accordl ng to claim1, wherein R - is norpholine or

t hi onor phathldre-4- 19»(546@1@% &nﬁﬁﬁl@d‘tﬂﬂf{g,lﬂéﬁdzal-ﬂnyl)rp}%gﬂeﬂ -n R3I i's gygr:lo gr
an optiona ere omatic heterocycle. t ober
2005 WO @’2&%%?8@%“3% Ei’Ilf‘é‘,‘alflo ﬁgé@ %EPW%H? cament contai ni ng one or
nore co one of . nd tically
accep’toagﬁe[ge&c‘fyﬁi"é’ﬁ? Iar‘?’fomﬂt%gi gg#éﬁ?&é]c“gfﬁ?g‘i {]PP Xﬁ 20 for the

t r eat mentri@iorBhRVIMI, PG otz 6[b ﬁnm]/d@erzeplhrmne; neur oI ogi cal disorders
i ncl udi ng psychosis, schizophrenia, Al zheiner's 5 disease, cognitive

di sor der g-medh Ir@rter(ss zdethylcm&}azol%&yl)A;I@hsar}essﬁlfmlroraétaplar Brfihghopounds of

formul a Le [gl ﬁgmépm O%Ie’m 1, which process conprises

7-chloro-4-(3-[1,2,4}triazol-1- yl—phenyl) 8-trifluoromethyl-1,3-dihydro-
15 benzo[b][1,4]diazepin-2-one,

7-chloro-4-(3-imidazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one,
7-chloro-4-(3-{1,2,3]triazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one,

20 7-methyl-4-(3-[1,2,4]triazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro-

' benzo[b][1,4]diazepin-2-one,
4-(3-imidazol-1-yl-phenyl)-7-methyl-8-trifluoromethyl-1,3-dihydro-
benzo{b][1,4]diazepin-2-one,
7-methyl-4-(3-[1,2,3]triazol-1-yl-phenyl)-8-trifluoromethyl-1,3-dihydro-

25 benzo[b][1,4]diazepin-2-one, '
4-[3-(2-hydroxymethyl-5-methyl-thiazol-4-yl)-phenyl}-7-methyl-8-trifluoromethyl-
1,3-dihydro-benzo([b]{1,4]diazepin-2-one, and
4-[3-(4-hydroxymethyl-thiazol-2-yl)-phenyl]-7-methyl-8-trifluoromethyl-1,3-
dihydro-benzo[b][1,4]diazepin-2-one.

30 11. Compounds according to claim 1, wherein R' is unsubstituted pyrrol-1-yl.

12. Compounds according to claim 11, wherein RPis hydrogeq, halogen? lower
- alkoxy-ethoxy or lower alkoxy.




a) reacting a conpound of formula Il NH2 NHBoc .10 with a conpound of
formula IV or Iva O or IV CO2R I Va wherein R i.s Iovver fereably
ethyl or tert.-butyl, to a conmpound of fornula III Saé‘ﬁkﬁwﬁfZl[sétE]gsequentIy
under go®® Q#BI6s ecti on of the amino group and cycl i zatloHQTfEP@/‘EﬁBai n a
compound of formula I Il wherein RI, Rﬁ R3 andY are as descri bed above, or
5 Cctober 2005 WD 02/083665 PCT/ EP02/' §%43 112 b) reacting a conpound of

Vouhi ch subsddUERPRYBRIRYORS e tbang 2 bR b hpat e

cycli zat iseigeted frogbfhrighod cxepeuofl of fornula | 10 Y | wherei n RI, R2, R3
and Y are as descri bed above and, if desired, converting the conpound

obt ai ned 4-{3t-da-pgirayhwEcpytslcially 3 adibrlrbdungo B 10¢jdddédih @ongal t . 23. A
conmpound according to any one of clains 1 to 19, whenever prepared by a 15
process as(3cingidard- I-yl-gHeay82@yrosl- byl- bB-dbvdrédbanb [biBt41dthzepin-2-one,

5 4-[3-(4-hydroxymethyl-thiazol-2-yl)-phenyl]-8-pyrrol-1-yl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one,

8-pyrrol-1-y1-4-(3-[1,2,3]triazol-1-yl-phenyl)-1,3-dihydro-benzo[b][1,4]1diazepin-2-
one,

4-(3-oxazol-2-yl-phenyl)-8-pyrrol-1-yl-1,3-dihydro-benzo[b}[1,4]diazepin-2-one,

10 5-[3-(4-oxo-7-pyrrol-1-yl-4,5-dihydro-3H-benzo{[b][1,4] diazepin-2-yl1)-phenyl} -
' oxazole-4-carboxylic acid ethyl ester,

4-[3-(4-hydroxymethyl-oxazol-2-yl)-phenyl] -8-pyrrol-1-y1-1,3-dihydro-
benzo[b}{1,4]diazepin-2-one, and

4-[3-(3-methyl-isoxazol-5-yl}-phenyl]-8-pyrrol-1-yl-1,3-dihydro-
15  benzolb][1,4]diazepin-2-one.

14. Compounds according to claim 1, wherein R} is substituted pyrrol-1-yl.
15. Compounds according to claim 14, wherein R” is hydrogen or lower alkoxy.

16. Compounds according to claims 14 and 15, wherein the compounds are

selected from the group consisting of

20  4-(2-chloro-phenyl)-1-[2-(3-cyano-phenyl)-4-oxo-4,5-dihydro-3H-
benzo[b}{1,4]diazepin-7-yl]-1H-pyrrole-3-carbonitrile,

3-[4-0x0~7-(3-phenyl-pyrrol-1-y1)-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-ylj-

benzonitrile, and

3-{7-(2-tert.-butyl-pyrrol-1-yl)-8-methoxy-4-ox0-4,5-dihydro-3H-
25 benzo[b]{1,4]diazepin-2-yl}-benzonitrile.

17. Compounds according to claim 1, wherein R is cyano.

18. Compounds according to claim 1, wherein R? is morpholine or
thiomorpholine.

19. Compounds according to claim 1, wherein R’ is cyano or an ophonally
30 substituted five-membered aromatic heterocycle.




24. A conpound according to any one of clainms 1 to 19 for the treatnent or
prevention of diseases. 5 October 2005 WO 02/ 083665 P E 2/$g)43 -113 25.
The use of one or nore conpounds according to clains “andPor one or
nor e of Wongieg3ephar naceuti cal |l y acceptable acid additloanHWEHDm@ﬂSthe _
manuf acture of nedicanents for the treatnent or prevention of acute and/or
chronic neurologlcal di sorders |nclud|hb psychosi s, schi zophreni a,

Al zhei nmer' ghégas co n|t|ve di sorders 5 and nory deficits. 26. The

i nvent i on as gl&l*qgﬂg‘)& Or more compouin ofany one o clau'ns 1to

19 and pharmaceutically acceptable excipients.

21. A medicament according to claim 20 for the treatment or prevention of acute
and/or chronic neurological disorders including psychosis, schizophrenia, Alzheimer’s

5 disease, cognitive disorders and memory deficits.

22. A process for preparing compounds of formula I as defined in claim 1, which

process comprises

a) reacting a compound of formula IT

1
R? NHBoc

10 with a compound of formula IV or IVa

o><o 0 o
or R
N S I
Y I
Yo7 v
r® R

wherein R is lower alkyl, prefereably ethyl or tert.-butyl, to a compound of

formula IT1
O O
R} ﬁ =
X -
R NHBoc 3
R

which subsequently undergoes deprotection of the amino group and cyclization,

I

15

t0 obtain a compound of formula I

H
R‘:. : :N
R2 N..----
/' Np®

==Y

wherein R!, R% R® and Y are as described above, or




_ 5 October 2005
WO 02/083665 PCT/EPO2/03643

-112 -
b) reacting a compound of formula VI

1

R® NO

2 VI

with a compound of formula IV

v
to a compound of formula V

o O
R} N x
2z
R NO, g v

- which subsequently undergoes reduction of the nitro group and cyclization, to obtain a

compound of formula I
H O
R‘\’ : :N
| /" N—r®

wherein R, R%, R® and Y are as described above and, if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition
salt.

10

23. A compound according to any one of claims 1 to 19, whenever prepared by a

15 process as claimed in claim 22 or by an equivalent method.

24. A compound according to any one of claims I to 19 for the treatment or
prevention of diseases.




5 Qctober 2005
WO 02/083665 PCT/EP02/03643

-113 -

25. The use of one or more compounds according to claims 1 to 19 and/or one
or more of their pharmaceutically acceptable acid addition salts for the manufacture of
medicaments for the treatment or prevention of acute and/or chronic neurological
disorders including psychosis, schizophrenia, Alzheimer’s disease, cognitive disorders
and memory deficits.

26. The invention as hereinbefore described.

*56E






