Title: DI HYDRO BENZQ b] [, 4] DI AZEPI N- 2- ONE DERI VATI VES AS MALUR2

ANTAGONI STS | (I) [err] Abstract: This invention is 5%%%9@% th

di hydro-benzo[b][1, 4] di - azepi n-2-one derivatives of general formula (1)
wherein R err], Rerr], Rerr] and Y are as defined in the specification.
The invention further relates to nedi canents containing these conpounds, a

process f@hH INTRRVATIONAE pBRLEGATION PEBLIGIHD UNDER THRHATENTUDOPERATIONITERENYaRATPN Of
and/ or chronic

medi canments for the treatnment or prevention of acute
neur ol ogi cal -

D hydr o{l9eWarts Intelledud Paxpety Orgaiizatine
first aspect oflngrhptonalBasant i nvent
| H

di sorders. 5 Cctober 2

{43) International Publication Date
24 October 2002 (24.10.2002)

PCT

VWO 02. 1083665 PCT/ EP02/ 03643

T Y | NGB RABIARERRAGT | o A -

(10} International Publication Number

WO 02/083665 Al

{51) International Patent Classification”™  CO7D 403/10,
A61K 3145513, COTD 401/04, 403714, 417/10, A61P
25/00

{81) Designated States (rational): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ,DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, D, IL, IN, IS, B, KE, KG, KP, KR, KZ,1LC,

{21) International Application Number: PCT/EP02/03643 LK, LE, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
. . . MX, MZ, NO, NZ, PH, PL, PT, RO, RU, 8D, SE, SG, S,

(22) International Flllllg Date: 2 Apl'il 2002 (02.04.2002) SK, 8L, TJ, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA,

(25) Filing Language: English ZW.

{26) Publication Language: English  (84) Designated States (regional): ARIPO patent (GH, GM,

- {30) Priority Data:

0 00 O 0 A

01109126.1 12 April 2001 (12.04.2001)y EP

(71) Applicant: FE. HOFFMANN-LA ROCHE AG [CH/CH];
124 Grenzacherstrasse, CH-4070 Basle (CH).

(72) Inventors: ADAM, Geo; 8§ Untere Staltenstrasse, 79650
Schopfheim (DE). GOETSCHI, Erwin; 23 Landhofweg,
CH-4153 Reinach (CH). MUTEL, Vincent; 6, rue des
Grands Champs, F-68350 Brunstatt (FR). WICHMANN,
Juergen; 32 Im Wolfischbuehl, 79585 Steinen (DE).
WOLTERING, Thomas, Johannes; 13 Riedlistrasse,
79576 Weil am Rhein (DE).

(74) Agent: WAECHTER, Dieter; 124 Grenzacherstrasse,
CH-4070 Basle (CH).

KE, LS, MW, MZ, SD, SL, 5Z, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DX, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(BE, B, CF, CG, CI, CM, GA, GN, GO, GW, ML, MR,
NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer io the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

y— =

< (54) Title: DIHYDRO-BENZO[b}[1.4]DIAZEPIN-2-ONE DERIVATIVES AS MGEUR?2 ANTAGONISTS 1

@ {57) Abstract: This invention is concerned with dihydro-benzo[b][1,4)di-
H O azepin-2-one derivatives of general formula (I) wherein R', R, R3 and Y are

o g _

o R N as defined in the specification. The invention further relates to medicaments

L) containing these compounds, & process far their preparation as well as their

& use for preparation of medicaments for the treatment or prevention of acute

S 2 4 b

g R N= ) and/or chronic neurological disorders.

@) / N—p

= ==y




- wherein R is cyano, fluoro-lower alkyl, ~|ower alkoxy, fluoro-I|ower
~alkoxy, or is pyrrol-1-yl, which is unsubstituted or kl@ (%b{rug(g)by one to
three substituents selected fromthe group consisting PP 3 chl or o,
cya optionally substituted by hal ogen, ,
-(Gr}lg?lt}?ﬂ?ﬁggdr oxy, fluoro-| ower al kyl, |ower alkyl, -- (E?ny“ﬁoﬁl%’\ﬁgr al koxy,
-(CH2),,-C(OOR'", -(CH)1.4-NR R', hydroxy-I|ower al koxy and
-(CH,),,-CONR R'; R2is hydrogen, if R is optionally substituted

pyrrol -1-yl as defined above, or is hal ogen, hydroxy, |ower alkyl,
fl uoro-1| ower aIkyI, | ower alkoxyf'”hydroxynethyl, hydr oxyet hoxy, | ower
al koxy-(ethoxy)" (n 1 to 4), |ower alkoxynethyl, cyanonethoxy, WO

02/ 083665 rnorpholine-4-yl, thionorpholine-4-yl,
1-0xo&p 0 -r-hollne-4-y1,_ 1, 1- dloxothlonnrphollne 4-yl, 5
B pe o Iyldiagep; L] ti,-=ndsaenkﬂukzanﬁgﬁmﬂﬂpxy pi peridi ne-
-yl 4 hydroxyethoxy plperldlne 1-yl, 4-1ower alkyl-pliperazine- | -yl, 10

al kOXy;Cﬁkf'sb&Bb’dt 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 =1to4),
lower alkoxymethyl,
cyanomethoxy,




2-di al kyl ami no-ethyl sul fanyl, N, N-bis |ower alkylaznino |ower alkyl,
car banoyl net hyl , al kyl sul fonyl 15 | ower al koxycar bonyl_;dc%%fz@dskyl ,

al kyl cawlapayesisgeer al kyl, carboxy-1| ower al kyl,
al koxycar bonyl net hyl sul fanyl, carboxynet hyl sul fanyl, Z(FCTHZPM"03643
1, 4-di oxa- 8-aza-spiro[4.5] dec-8-yl, earboxy-I|ower al koxy, cyano-I|ower

al kyl, 2, 3-di hydroxy-| ower al koxy, carbanoyl net hoxy, 25

2-oxo-[ 1, 3] - dinﬁ)'dzhcélﬂﬁﬁfylb -l ower al koxy, N-(2-hydroxy-I|ower alkyl)-N-Iower
al kyl am no, thl;gigg,%ﬁ hapoyl -1 ower al koxy, 2,2-dirnethyl-tetrahydro- [

1, 3] di oxol o [4, 5c] - py?? %ﬁﬁ’g-yl , |l ower al koxy-carbanoyl -1 ower al koxy, 30

3R- hydr oxy- pykesethinmorphpline-43]4- di hydr oxy-pyrrolidin-1 -yl,
i nocar banoyl ey emesAneiY ber 2005 PCTI EPb2/ 03643 35 Y i's - CHe
or -=N?; WO 02e88P§ssidnsl-@tt ober 2005 PCT/ EP02/ 03643 is hal ogen, | ower
alkyl, 1 uorgah@ueralitle 11,
' ' 4-hydroxy-piperidine-1-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-;




|l ower al koxy, cyario, (CH2).-QO-OR', -(CH2)n-C(O-NTX, or is an
optionally substituted five-nenbered aromati c heterocy Idec Wn; 6.5 may be
substitut ed bg hal ogen, fluoro-lower alkyl, fluoro-Iower %ﬁ% @ cyano, 10
- (CHR) . YRPRB3665 P n- C(0) - OR', - (CH2) n- QD) -NR R', - ( CHEGTEPG3649R R’

- (CH2).-ONH2) =NR", hydroxy, |ower al koxy, |ower alkylthio, or by |ower
alkyl, which'is optionally substituted by flu oro, hydroxy~ |ower alkoxy,
cyano or @arbamylaxy; is hydrogen, 15 lower alkyl, Q C6-cycloalkyl,
fluoro-Iower all c;ﬁq ‘or 2-lower alk-oxy lower alkyl; )~ is hydrogen, 20
| oner al kyl, lasr@iykycl oal kyl, fluoro-lower alkyl, 2-1ower al koxy | ower
al kyl, - (CH2h2:4: AL~ r al kyl arni no, 25 -(CH2)2-4-norpholinyl,

- (CH2) 2- 4- pyr?g?fbdghrﬁ%%’-(mm 2-4-pi peridinyl or 3-hydroxy-lower alkyl; n
is 0, 1, 2, 3loreralkogd and to their pharmaceutically acceptabl e addition
salts. gt has_syrprisingly been found that the conpounds of general formula

| are “netabottopic glutainate receptor antagonists. Conpounds of formula I
are disti ngur@Had.-BYO)-8IRfabl e t herapeutic properties. 5 Cctober 2005 WO
02/ 083665 PCT/ / a4 1N the central nervous system (CNS) the
transm ssi on 0@2257 %u%?ﬁiﬁtRa €s pl ace by

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,
C3-C5'—CY cloa].kyl,
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.




the interaction of a neurotransmtter, which is sent out by a neuron, with
a neuroreceptor. L-glutarnic acid, the nost conmonly LI
neurotr%m/?ggggs inthe CNS, 5 plays a critical role ?gﬁk‘oqeﬁ?&es nunber of
physi ol ogi cal processes. The gl utamate dependent sti mul uSCFEEAHPWIE are
divided into two main groups. The first.mmin group fornms |igand-controlled
~ion channels. The netabotropic glutamte receptors (mMduR) formthe second

mai n group andn thernimel noveys Yabar(@NS) thheahaibdion of siflitak&iphice b9UP! €d

| -receptors , esen i.ght .different nmenbers of these uR are known
and of thé%%gtéggﬁggneé%nﬁ ué‘séég’ssﬁﬁ&?ryﬁ'z’é. IOt AR hyAspeires, vtk aict ur al

par anet er eunopecegidrf erent i nfl uences on the synthesis of secondary
netabolites and the different affinity to | ow nol ecul ar wei ght chem cal

conpounds, t hésgutimjhecidethe past soraanbeosuing neucehdsmtier ih MEENsUb- gr oups:

nd uRl an n o group 1,.nd uR2, and nd uR3 15 belong to group

- 11 and 5n'Gg La&?a H%*ﬁg@?1%%&%“%%&?{@%&@8}5&;5%@%@ Thegligampte- ~ Li gands of

. met abot r opkrengeat giatles reepiot s dived gt rd Mathheo s Ok frkt £tk é'.;g%]i)used for .
i gl ca sorders

the treat revent;i on _of acute,.and/ qr chroni ¢ neurol ogic
such as pg%%g%irarsl 'Cgf:lﬁrf)}zl%pwpé: ?Iﬁj,elIIsAI%‘ﬁ@?eﬁag’rOt@Pﬂﬁgé‘ga@éﬁe reesiptors (m&leR)sor der s
and menor §ormddfeiscidrsl maih debtyend, Ferhakose, babing 8 HRTemip of BlSoannect i on are

restricte j ction caused by bypass operations’ or transplants, poor
bl ood supg?@l%‘%%c%%gﬁsr‘ ain, spinal cord injuries, head injuries, hypoxia

caused,by pre n cardiac arrest and hypoglycaem a. Further treatable
i ndi cglt9i ons agg%(I:er%%thf’leﬁtg‘?fggrﬁe{ﬁ’ém%'ﬁfsﬁ?t@%ﬁﬂ BR 8re navmanskof thesay ot r ophi ¢
| ateral seimee cmnsha(vé\s@-rypdermmhiea;aﬁaus@ﬂmb.yrﬂ@‘ﬁnc@%,etﬂe@iﬁéék S, 25

- retinopat i di_opat hi ¢ par Kki.nsoni,sm or par ki nsoni sm caused by nedi canents
e et b RS R DR ERR0T e altsnsoddbe didkwnEsinimia s, - such

as e.g. mﬁc&la;p&mchemﬁﬂ\mhﬁioﬁﬁas, thdse E%hﬂ)?eceﬂi&is'&ﬁﬁ ¥e klﬂﬁgﬁid[fﬁq%e

ni cotine a’ggés(éﬂ)l_orn Qpl&{uﬁga%gl C Lﬁ(w anxiety, vomting, dyskinesia and
depr essi ons. j%(?PES'd?_ SRS helangite grouprlenddWRbardiBi@aR3 or nul a |
and t hei rbdénptregronp ELiin CaAGHR | 6MERREPHEISRY 15 ﬂ@u%@&%@%mu 1L

phar maceutically active substances, their manufacture, i carf%nt s based

on a conpoundLigandsosfonetalnsrespht glhtanae réc@ﬂt@fﬁﬂe@ﬁgﬁ{ﬂg%ﬁyﬁ%}é&%ﬁﬁ%ho?h ?ﬁe

well as t e.,of the conpounds in.accordgnce "w't . f

control O‘?S%% '#%{/télﬁ {5 ﬂnfﬁt G IPETYERERR OB?Cufer?éle?'cfﬁ‘é%ﬁ pryakagidl disordesind,

' 83 Eect i vaich as borchbiig sphiiospintdigmisheiners 85000 dbHEHIGABRALE mdnit Ober
' 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.




WD 021083665 -5 PCT/ EP02/ 03643 The conpounds of formula | can al so be used
in formof their prodrugs. Exanples are esters, N—_oxiﬁ@)% ob hat e
esters, glycoanm de esters, glyceride conjugates and the fl €. The prodrugs
may addW®0%4§3663al ue of the present conpounds advant agesPCHWERSMGG4 i on,
pharmacokinetics in distribution and transport to the brain. 5 Al
tautoneric fornms of the conpounds of the invention are al so enbraced

herewith. Pre U850 | of , t he present

i nvention ar eﬁﬁ% E%ggﬁgé\%er el n ‘%I‘ I%M%lﬁ%%nng}%?ﬁgglgg%ﬁgsy preferred
ar e conpod#ersplenmrsresiers, Nroxides, phosphateiesters, glproaeniderpitersghgcefidd | owi ng
conpounds ;. J:0,4-{.8 len-4-yl - 4- 1 hi r thyl -4, 5-di hydr o- 3H
benzo[ b] [‘:0%9%"?8%(%? re]%% ﬁﬂgq;}{égpl}%?ru ﬁapﬁggégé(g%yr I togﬁ%é), sent &ompoun%s

4- 13- ( 3- metapitagesimabzoiptiony phar phacokingtics imdisplbaition add ytan8Spdrt iofthebradmret hyl
-1,3- dihydro-benzo [b] [1,4] diazepin-2-one,

4- [ 3- ( 2 net hy Bll2utoyrear dorogs ofIthe piropyunds of the invention are also embraced

- 7- nor phog.‘ief}ﬁlthyl -S-trifluoronethyl-1,3- 15 di hydro-benzo [b] [1, 41

di azepi n-2-one, 4- [3- (3-hydroxynethyl-isoxazol -5-yl)-phenyl ]
-7-nmorpholin-4-yl-8-trifluoronethyl- 1,3-dihydro-benzo [b] [ 1,4]

di azepi n-2-one, and 4- [ 3-(5-hydroxynethyl -i soxazol - 3-yl)-phenyl ]

- 7- mor phol i n- Brefgrrgl chmpmmsk@frétrﬁyﬂal i 1Be gtiopry of thelpeereof inlveftion are

1, 4] di azepy iz 2s . S rsyla_ 1, pwherein
R s T g T e R e s B el e
of such cévpethgline, for example the following compounds:

4-[3-(3-net hyl -i soxazol -5-yl ) -phenyl ] -7-thi ornorpholin-4-yl-8-trifluoroneth
yl - 1, 310 didH$orecpbelrd-Wr4-oxo A difkpephethgl-dhalihydno-3H- '

4- (4- oxo- %?ﬁiy[ﬂg?%%’?ﬂe-&}ﬂf*f’r’yw-ﬁ%féiﬁé-f’-lcqu)ro%ﬂ‘ﬁwyl -4,5-di hydro-3 H 25 benzo[ b]

[1, 4] diazepi n- pyridi‘ne=2-carbonitrile’ Further preferred are

conpounds . ; 2E e 15714 pnebhyl 45 | ower

Koy B 0L AL eyl 7 PR PTER W B e RS

[ 3- ( 3- net Whydrebsagethl b4]diyzepive?npnk, - 8-t ri f 1 uor onet hyl - 1, 3- di hydr o-

benzo[b] [ 1,41 di azeﬁi n- 2-one, 30 .

7- met hoxy 4433 -1pethl, P rlapyiranak3 19 phenyhly T-rparpholdy iyl iz i flubrgmythpghbdry | | - 8-

tri flugronmlyd-bdn SO DY iRBENZQLR] [ 1. 4] diazepin-2-one,
4-[3-(3-hydroxymethyl-isoxazol-5-yl)-phenyl] -7-morpholin-4-y1-8-trifluoromethyl-
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,




5 COctober 2005 WO 021083665 PCT/ EP02/ 03643 -6
"~ 4-(8-ethoxy-4-oxo-7-trifluoronethyl-4,5-di hydro-3H ben;g)kme

(8- el bods 4
d ST d 2- boni tril 4- 3- (5- I thyl -
v N e R

trifluoronethyl-1,3-di hydro-benzo [b] [-4,4] diazepin-2-one, 5
7- et hoxy-4- ( 3- {5-[(2 2,2-trifluoro-ethylamno)-nethyl]-[1, 2, 3]

tri azol - | 4y(Btethbrgniore- Btrifhiotdmethginebhdihydrd 3-Bkdus (5] 0t b}iiii‘z!épi[nb}yl)

11, 4]d 7- et hoxy-4- (3-[ 1.2, 3
EI’I a]zo: azﬁgllll&n}% fg?erfm%“@ri ?rﬁor oﬁret Lyl 1, 3! di hydr o- benzo[ b]

1, 4] di 3- 2,3
'E ri a]zo: aIZ gﬁ?”%’h%%%f @P atr}lﬁnppﬁg}yg—mﬁiqrfa_zol[ﬂ—%b mhﬁéﬂ}'aie%@‘yb%nzo[ b]
[ 1, 4] di azepilupr2atieyl- Y8-diyprecbarzofid [ Belicepipaupgg of formula I, wherein R
is trifluoronethyl and R2 is |lower alkyl or halogen. The follow ng are

exanmpl és BfEtth({ﬁ)-rfﬁd(ﬂiﬁ,g-tnﬂuoro ethylamlno) methyl] {1,2,3]triazol-1- fd} -phenyl)-

4- (8- net hyl,- 7, 3HDb
(0 o ol M HERIS I 3y G et - S5 benol |

7-chl or o- 7 g ,{y%r(g]ﬂfgig;g ’i‘?ﬁg‘ Bﬁé%ﬁyg PRI ohe ot 1 5 difipd gmet ! - 1. 3-dihydr
7-chl or o- hel[lﬁ{‘()Hiﬂjrdnlamp[mmdnammdonet hyl-[1,2,3]triazol-1-yl)-phenyl] -8-
trifluoromethyl- 1,3-dihydro-benzo[b] [ 1,4] diazepin-2-one, 4-f

3- (5- cycl dpnefypipr (Boftet, Hytiazol-1,y2 phanyl)- Betiiﬁhorbmeltﬁﬂ-plﬁeﬂ&lbz]im 7-met hyl -8- 20

trifluaro di_hydro-benzo [b][ 1,4 ] diazepin-2-one, 7-nethyl-4-
[ 3- (3ul(r¢et E§+ %Hi,ﬁd?zeguijl henyl] 8-trifluoromethyl-1, 3-di hydro- benzo[ b]

i azol 1oyl g SR PP FR L i s wislanpppptyl and B

chI or
ri azol 1-yl - rR/rF%r’Jgd 195 Fth
[1,4]diaz ﬁploweﬁalbylenr hakgen. The followmg are examples of such compounds:

7-chl oro-4-(3-iridazol -1-yl-phenyl)-8-trifluoronethyl-1, 3-di hydro- benzoj b]

[ 1,4] dl &2(8pinathl-droeco- 77 trifblovomethy]-8,5 diflyd o FH-benzo([b] [ 1,4] diazepin-2-yl)-

tri azol r| fl uoronet hyl -1, 3-di hydro- benzo[b] 11,41
di azepi n- Bwé%lglgﬂxar%%tﬁ’ “4- (3 -1 1,2,4] triazol-1-yl-phenyl)

4151 o 3%g.aqbﬁ*%%ql%oﬂ?%ﬂ%ﬂlﬁkﬂ%ﬁs%‘%k@fy?—@?%aﬁ%vﬁ%’r o

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

- 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- tr1ﬂuor0methyl 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, |




benzo[ b] 11,41 di azepin-2-one, 5 October 2005 WD 02/083665 PCT/ EP02/ 03643
-7 7-nmethyl-4- (3- [1,2, 3]

~trazol -1-yl -phenyl)-8-trifl uoronethyl -1, 3-di hydr o- ben%)cf%ﬁerfooﬁ 4]

di azepi WOA208%6565 4- [ 3- (2- hydr oxynet hyl - 5- net hyl -t hi azol - 2GIVEPSYREAY | |

- 7 met hyl -8-trifluoronethyl- 1,3-di hyd_rp: benzo[b] [1, 4] di azepi n-2-one, and

'4[3(4 |5 - 2 Y. L1i fluoronethyl -1, 3-
di hydr o- B)elg{zegﬁg Emﬁ%mé%mﬁgfﬂaﬁepg%qmﬂ%er pr péérgilg ar e conpounds of
fornul a Ibenpgibt diRzepis-2uomsibst i tuted pyrrol-1-yl. Exenplary preferred
are conpounds, wherein R2 is hydrogen, hal ogen, |ower al koxy-ethoxy or

| ower al kibidr{2- hbiroﬁwamblyb&tm@hﬂdhiawh%ﬂ)ﬂ;lh&pﬂﬂrﬁemethj[DS trifluoromethyl- |
4-(3-iod b b 1,4] di -2- ,
2 (a1 m o S PP ekt B W O DD O benzo by or O

3410 Ry, R AP B B e
8- pyrrol dlhydroibe(z& bl[m]éiamplazednel -yl - phenyl) - 1 3-di hydr o- benzo[ b]
[ 1, 4] di azepin-2 15 one,

4- (3- oxazol - ZEwﬂEppEﬁﬁgrlréd Fe pympobnd oﬁ forniBa HimheddoRbanmeflisjitted

1, 4] di az dr 05 H-benzo [ b]
Uat dr B Sreanta i 4 Combbh s, P R R R e e

4- [ 3- ( 4- Hyeeostyonyetthety axdawel alxy] fpr p&aennlé ﬂle-fenmngobmﬂzeyﬂldsl 3-di hydr o- 20
benzo[b] [ 1,4] diazepin-2-one, and 4-[3-(3-nethyl -isoxazol -5-yl)-phenyl ]

- 8- pynp o|4-[3—;ddol-gl®nw)|fﬂygmal behk@)—d[ﬂty]drcﬁ benAl[bHil A}dipiepir22-@me, Furt her
preferred are conpounds of fornmula 1, wherein R is substituted pyrrol-

1-yl . Exehfl-tmidapldf ﬂrp@yﬁr%pyrmfﬂeﬂnﬂ%—dlmo@emdﬂz][ns]dlgmtpmgbnnar | ower
al koxy, for 25 exanple the follow ng conpounds: 4-(2-chloro-phenyl)-1-

[2-(3- cya4163*b*’rbn%rb)cme@Xbﬂﬁa@-amwheoylfsw—phemizbyb1 3{dihytlro-

di bonitril 4- 7- (3- phenyl - | -
|I-§|Z)epl4n eé#‘{?ﬁl?&[rllh%?% ‘i?’be]’aE 2m4] ’ agepi o5’ i bensoni 11 e and 30
3-[7-(2- t@b{frrolbf”ywl “(BYh rzoi]trkazé{ll Q-yﬁpﬁgﬁw}c’fq d‘ll'xy(a)f(? bénz%[l‘}j]‘ {]Xﬂﬂﬁefﬁﬁ'}

15 one,
4-(3~oxazol-2-yl-phenyl)-8-pyrrol-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.




benzo [b] [ 1,4] diazepin-2-yi] -benzonitrile. Further preferred are
conpounds, wherein R is cyano. 5 October 2005 WO 021% §0§)§r5>66g EP02/ 03613
-8 Pref%ﬁ §90£%g5 further conpounds, wherein R2 is norpho é,@;g ‘gzrm .

t hi onor pholTné.”™ Preferred conpounds of formula I in the B B+ he
present invention are further those, wherein R3 is cyano or an optionally
substituted five-nenbered aromatic heterocycle, which maybe substituted by

L RO 5 Thordean s s Sbbin s Geleth KNS RERONC ISBERBbRAIONOL oS

straight-chain or branched satur ocar residues w 7 carbon
atons, pr Efeberaest sompaunds ofiformataddn the ssepe ofthe presentrivvdmnyion aed fayther n- propyl |

i -propyl t IN ¥ " e de |_oweyr.  al kyl

resi due i ﬁﬂgﬁe‘ﬁge ééhlg? gf&ﬁc’eale%ﬁ%%%ﬁﬁgs@éti%ﬁ iﬁ%ng’%%’(g}%?%vﬁr%%\g{%c oxygen atom
Exanpl es btteracsderwhithomry be substitudedbby ~GH.@Hcl ude net hoxy, et hoxy,

i sopropoxy and the like. The term "hal ogen" enbraces fluorine, chlorine,
brom ne and iodine. The term"fluoro-|ower alkyl" nmeans a | ower alkyl

resi dug, wher gho QR Mer ARG usY Y 19 %ﬁ%ﬁ%r@égﬁeﬁgﬁk 8efthpald for 0. The

term"flupro-]ower al koxy" “denotes a'lo residue e sense of
the .15 Bemched sagiaisd hailvpcrrdpa residuds evidh n7 earbon atamos, preferdblpydth htons nay

be repl acedtby atdh QI as w,ret@lmﬁgég}z,g%ggy% pnd "Il;lhee(lngi sl 2, 3or 4

denotes a |ower al koxy residue in't regoing definition

bound via 1 tghdterffovidiany UeRURS a 15\9{{ fﬁ%ldﬁe é%ﬂ}%%kﬁk%lf ﬂ-%t hoxy. 20 The

term " C3-C6-cycl oaLkyl " means a cycl oal group ntar ni ng to 6 carbon
atons, suldiegeinggefingirmolund Wy et elgey kiomefekwpinof flower dyalybdtesidpes The term
"2l kyliohi gioliRakEs AR Bty LAg e n the sense of the foregoing

r -at om

definition bound vid an sul or exanpl e net hyl sul fanyl. The

~ expressi on "fiI‘HgteE‘ﬁ"’Hﬁﬁggl" ERRLL uaﬁf.é&%YaﬁL,%;?&@PJ&%%g{nw ane, 25
py I I'm p e,

t hi ophene, thiazol'e, rol e, azol e, pyrazo oxazol e,” i soxazol e,

triazole, oxagdi |« { A n : : ycl es
are 1,2,3-tri azolé%lfPl ﬁﬁg%)%g@g}-g%ﬂ %égggiﬁ%%ﬂ\?i %&dﬁg,ggtg{réﬁ%fgg? g{ogﬁadi azol e
or i nmi dazBr&ogenpiomsraay ke replaeed hyiuato. neans that a group may or may not be
substituted with one or nore, preferably one or two substituents -

i ndependent | yTgféFeér@t Euororlomier fEoxy" 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.




30 specified group. The term "pharnmaceutically acceptable addition salt™
refers to any salt derived froman inorganic or organg.gaphbth®s base. 5
Oct ober 2005 WD 02/ 083665 PCT/ EP02/ 03643 -9 A second aspect of the present

i nventwon2psRyd des a process for preparing conpounds Gi~fh@iMiads! as
defined in the first aspect, which process conprises a) reacting a conpound

of formula Il NH2 5 with a conpound of9fornmula IV or IVa NHBoc Il CO2R | Va
wherein Ris |ower alkyl, prefereably ethyl or tert.-butyl, to a conpound
of formula 4 15e90nd 1a3p&shiof Hhes preserjuigreniipn (nmefadagoe pragessr Br gueraong of t he

am no gr i i : t.an ompound of formula | Y wherein
R, R2, C%Bg%@ggfgﬁéﬁlgggégggﬁﬁéhf a toa\%e,cegﬁm B’focfsegé:g?lpﬂﬁesa conpound of
for mul aaykeawdn%;g?%orﬁé?égoﬁ %tlgger 2005 WD 02/083665 PCT/ EP02/ 03643 -10

wi th a conpo nmu to a conmpound of fornula V
. .

. FlD:NH2
R® NHBoc
5 with a compound of formula IV or IVa
>4 7
[ NN T :
Y A v IVa
. HS
R&

wherein R is lower alkyl, prefereably ethyl or tert.-butyl, to a compound of formula

I

I
O 0O
R N =
H
R? NHBoc 5
R eI
10 which subsequently undergoes deprotection of the amino group and cydlization, to

obtain a compound of formula I

_ | b0
3o
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
R‘t : :NHa
R NO,

15 | ~2 Vi




N whi ch subsequently undergoes reduction of the nitro group and
cyclization, to obtain a conpound of formula I Y I whegRidheFogosR2, R3 and
Y are as described above and, if desired, converting the conpound obtained
into a¥Pr3PRIE2utically acceptable acid addition salt.P@IERZ@6Hspect of
t'he present invention provides a medicggent containing one or nore °
conpounds of the first aspect and pharnaceutically acceptable excipients. A
fourth aspgieta &mpbendbESeRI4d fWwention provides a conpound according to the
first. aspect, whenever prepared by a process of the second aspect or by an
equi val ent nethod. 5 Cctober 2005 - J10a A fifth aspect of the present
invention provides a conpound of t first aspect for - the treatnent or
prevention of diseases. A sixth a$pe of the present invention provides
the use of one or nore conpo S e first aspect and/or one or nore of
their pharnmaceutically acceptablie acid Qaddition salts for the manufacture
of nedi canents for the treaf or preventimn of accute and/or chronic
neurol ogi cal disorders includilpg psychosis, schizophrenia, Al zheiner's

di sease, cognitive disorders Bnd nmenory deficits. 5 October 2005 WO

- 02/ 083665 -11- Schene A TFA IIIl /iY tanisole] A general procedure N

t ol uene r &9 pégmgened gf 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. -




procedure M PCTI EPO2/ 03643 |11 According to schene A, conpounds of general
formula 1, in which Y, R, RZ and R3 are as descrlbedSQQﬂ%%tmﬁgn be
prepared from conpounds of general formula Il via

acyl ati on-deprotection-cyclization equence: For exanple reacti ng conpounds
of general formula Il wth a dIOXIA fé@ 1V, in which Y and R3 are as

descri bed above, in an inert solvent such as toluene or xylene at elevated
t enper atAlfigs, aspécefoﬂweb%ﬁésé@@hW%ﬁﬁo@Bro%&M c%ﬁ{%)ogn 8% fisS/ptQ HOMPounds of
general formula I11. 10 Alternatively, conpounds generap frormula Il can
al so be the erment apréventioestdipdasest eacti on of a corrpound of general fornula
Il with a O-ketoester (general fornula IVa), in which Y and R3 are as
descri bed above using the sanme conditions as described for the reaction

Wi th the\ sixtixispedtes thebresnnaivetiorChradided thetde oBoke B AbRCIINBuMLOUP i N

. compounds of general 15 forrmula I11_and concom tant cyclization of the
depr ot et dbe Do apflior paetgremeresel @Glfd&mmécﬂﬁ’ apsepalde acok mula | Any

ot her s i

benzyl onyamih b Tor Ge Bt AR Hebklnen S G hllu i a B sfine soc group.
The deprotwe hndor chwhie atirolghkkb disoakRrdmchdingd phchodis, ¢hizbglatiing t he
conpoun eneral formula I1l with for exanple a Bronsted acid such

-as tri f%ﬁ@eb‘gﬁreﬁl eaé‘élCﬁgn‘(‘lTFﬂ)Soﬁ‘?rSaﬁﬁldlm@Wrysi@ﬁ@éfnt such as di chl or onet hane

(DCM . The reaction is preferably carried out at tenperatures between 0 C

and 50 C. It may be advantageous to use also anisole or

1, 3-di net hoxybenzene-as a carbocation scavenger in the reaction mxture. WO
02/ 083665 -12 Schenme B reduction general procedure J v A3




" .reducing the 5 nitro group in conpounds of general for

I n addi tion, conpounds of general forrmula |, in whichY, R‘ R2 and R3 are
as described above, can be prepared according to sche b %/Od‘Sor exanpl e
0 the am no
group aM? ®i¥3equent heating of the reaction mxture toPGD’EPtIMBG—tShe
cyclization. The reduction can for exanple be carried out using hydrogen
gas in presence of a suitable catalyst Firke for exanple Raney-N ckel.
Q her possi bl e reduction nethods ar% usi r}g ti n(I [)Ychloride (SnCl2.2H20) in
et hanol at tenperatures between 70 1'5 0 i ron-powder and 10 acetic
acid in mxtures of THF, water and et hanol at t enperatures between 50 C and

80 C, and_al so zinc- povvde ch t he pregence of ammnl um chl or0| d at
t enper at uf ¥tween d 80 FnThet®xact-tdpd
_respective Qunds df genefal i la | can®™de fou the erl ment al

part. Conpounds of genefal fornula ), in whicle¥ R R? N@‘ERB gfe as
described 15 mbove, carf bev prepared aggordi ngP tw0 F"scheme B by for exanple
reacting a conpound of general fornfF&®T, with a di oxi none (general
formula 1V) in an inert solvent like for exanple toluene or xylene at

el evated tenperatures, efler abl'y between 80 C and, 1 0 C. Scheme C N2

NHBoc reducti on b9 cat y |c-h.yd?_g.genatﬁ -¥h Pd/ C or Raney-N b.)
SnCtz 2HZO c.) Zg .5 ober® 3605 PCT) @ /03643 VII general |1
procedure 20 1 5 Cctober 2005/ WO 02r@83665 PCT/EPOR/ 03643 - 13 Conmpounds of
general formula I, in yhich Rl and # are as degcr idbeptfabove, can be

According to scheme A, compounds of general formula I, in which Y, R}, R* and
R’ are as described above, can be prepared from compounds of general formula II via

5 anacylation-deprotection-cyclization sequence:

For example reacting compounds of general formula II with a dioxinone 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.



the like, at 1Gutegpgpatures b

prepared according to scheme C by reducing the nitro group in conpounds of
general fornula VI1, in which R and R2 are as- descrlg)ego%gpyﬁ)s to the
am no grPYR2/08EeE reduction can for exanpl e be carried og,qiz%; ﬁ{]gdrogen
gas in presence of a suitable 5 catalyst |ike for exanpl é’gﬂ kel or
Pal | adi um on carbon. Another possible _rjgduction method is using
tin(ll)chloride (Snd 2.2H2O in ethanol at tenperatures between 70 C and
80 C (as described in Tetrahedron L@themdB884, 25, 839), or alternatively
in polar aprotic solvents, I|ike DMF, DMA or NWP and the |ike, optionally
in the presence of bases, like exanple pyridine or tri et hyl am ne and

n 0 C.and 80 C. Anot jier T suitable met hod

i S using zinc-po In th e of oayshDNi | nSprotic
solvents |ike frROT ~&Xanpl € r or ethangf,at- timures tween 20 C
and-80 C. The exact condl tions for the regspecti Ve confounds éof gener al
formula Il can be Yound in the Eperi I'TEriIrtalldurF)al’t Conmpaunds of general
formula VII, in which R and R2 are as des'tri bed above, 15 can be preparéd
by different rout es dependipcngsoon the individual residues R and R2. Schene
D NO2 - NHR general  prqce VI a Refda.F R =H IXaHR—-&I F;, R= Ac N2
NHBoo VIla R=d, F'mHGPAI/ hﬁe—a—a—dpo% OAc, 77 C then
t-BuOH R =H CP A= @b, b: Bg;ZO : %mo , 52 CR=H G A
method c: i) Boc20, DVAP, THF; f) TrfAJ DM 0 T R ¥ e GPA met hod d:

i) Boc2O, DMAP, THF; ii) NH4C]—| THE As descri bed in scKer conpounds of

the general formula VlIla, in which R is as described above Ris chloro
- or fluoro and R is hydrogen, can be prepared by 20 protection of the amnino

group of conphiustie, cbﬂ@oﬂﬁ&kﬁffglenérglrfﬂﬁhéla\flﬁlwhgh‘?hﬁcrkz ndR’Bsér a5 described
above, R is degqbo or fluoro an I S hydrogen,

but oxycar BERGPIAPEYH PRBEPrerertd agerrdingtpisehentaB, ytfor pxa@n]géctadmnugfth& he am no

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

H 2 with Pd/C or Raney-Ni Hﬁm{z
RZ NHBoc b.) SnCi,"2H0

¢} 20, NHO!

v general
procedure ) u

20 4




function is for exanple reacting conmpounds of general formula Via vvith
di-tert.- butyl-carbonate in the presence of a base suglb ?
carbonate. The reaction can 25 be carried out in polar so S such as
acet one Y 03#%3one and the like at tenperatures bet vveeﬁci@?@/%ﬁﬁ 80 C. WO
02/ 083665 -14 5 Cctober 2005 PCT/ EP02/G3643 Alternatively, the protection
of the amino group can be achieved by préparing the internediate
i socyanat €daypdun@abfEnkr PoraAIPAY thes gepen
whi ch R1 |sé}%l% descri bera a?rove Rﬁﬁs?mg%{oro or %I g%$558%%@d£%vycgnﬁedr ogen,
with di pPegEdeccydutsdosshame & bygeduding hehitergroup im hompo@ndad gcneral
L, 4- di oxaRells U7 EWEAR!LEE KRR t. treatment
of the isoc an?ate w th y tert. Pbut ans%e%r{l}a@%%t?vg,ﬁ%ostﬂé;gn%}ﬂ@%%gﬁeﬂ} Sor onet hane
or 1,2-di &efushiorcamive cxaraple e cpiried qut usinghydrogen gae én peteeernf 20niGbnd 85 C
to glv%t a th ui tabl e
Q&aﬁﬁﬁeﬂé%} &Qﬂ% %1(:99%?'1991'1&:11& OH%L Yx A Aﬁ} pgs&b?

nmet hod to a ve this roteC|ons e|n ormati on of

a di - BOC &essbomehetiod is @apgémﬂlbﬂﬂwhﬁéu@d@fb@) uheihgm)ieut sdmfecatordsa  Via,
in which- r dR is

hydr ogen, Bkwegna?;l@gﬁ&ébq% a#% ong?tm?hr}d%f&e8 }Jé gg 33@ °DVAP in an
aprotic seltemntiveltioipols aptmqwhspdtsohkﬁlaMFaBMA beNlM]k end flod ikeyadionylly

sel ecti ve f tre nt W nst ed- aci d,
li ke e. q’%mp{&kn& c’rf%ta ?écsz Q@Sﬁ%@%ﬁ%ﬁ Cﬁxe et 15 nb‘r”S ﬁ‘ﬁ% ﬂ?fﬁ%‘e hI orof orm
or 210d| &mzﬂr@retdaémb\@n Ot°Erguel 8 . asloﬁer mableen&had@h us?f} 4ind-powdere t he
deS|redc f f r suit bIe net hod to
produce conpgtg)?%gn%fc’fggﬁgélgpmf%? 4ieam t“fs rlveflﬂsceiﬂﬁe %ﬁ"’é ¥ mati on of
a N-Ac- Boalmodmmmpdnyturesémtvmtzod*c adrBo3GrTise ohct dolﬁdztgﬁﬂédir&hef ormula Via,

acetyl . R e Rl PO R R Broalle I?%ar{‘ﬁ? wcﬁ%ﬁ%é%%%‘ﬁﬁaﬁzgn' aprot i c

sol vent such th = 1 owed .b ctive
emoval of a SoasPEhERR el BRI MR e BPERREPELEE e .
aqueous an#bd prepaved BpEdifferent rapteaﬂeprnﬁnig\oarthsixﬁlﬂﬁ&ud&est@ﬁers ahysid af.ur an,

di ethyl ether or 1,4-dioxane and the like, at tenperatures between 0 C and

20 Cto give the desired conpounds &¢hegerd2ral 25 forrmula Va. Apparently,

the protection of the am no function as shown in schenme D can be
1

O Do
R NHR' general R NHBac

procedure
A

VIa R=ClLF:RA'=H VIIa
IXa R=Cl,F: R = Ac R=0lF

R’=H: GP A, method a: diphosgene, EtOAe, 77 °C; then t-BuOH
R'=H: GP A, method b: Bog,0, Cs,CO,, 2-butanone, 52 °C
R'=H:
R’

1 GP A, method c: i) Boc,O, DMAP, THF; i) TFA, DCM, 0 °C
Ac: GF A, method d: i) Boc,O, DMAP, THF; if) 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. “
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| Xb %ﬁa, \s1 WE1C§ lﬁ%as descnbed above, is chloro orpﬂuoro and R’ is hydrogen, 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-acid, like e.g. TFA, in aprotic solvents such as

15 dichloromethane, chloroform or 1,2-dichloroethane at temperatures between 0 °C and

20 °C to give the desired compounds of general formula Va.

Yet another suitable method to produce compounds of general formula IXa is
the intermediate formation of a N-Ac-BOC compound by treatment of compounds of
the general 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;OH), 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



NO2 HOAc A general procedure FI1Xc R= Ac NaCH Vic R= H HO The
reaction is preferably carried out in acidic nedia, |i E?)cfto%rer | e acetic
~acid or&(grotpi onic acid and the |ike, at tenperatures between Cto 120
C. The 839836850 di ti ons for the respective conpounds caRCHEP2#6E in t he
experinmental -part. 15 Al so according to;schene E, conpounds of the general
formula Vlc, in which R is pyrrol-| -yil and optionally substituted as

descri bedcaighsaBEtHRZedpRctie:s &SGRl Bethis A0 ed from
“N-(5-am no-2-nitro- phenfl%‘):- aeceglgjr%ﬁuge- COITpOUI’llSdlS %@oq%@%ﬁgﬁgﬁé Rﬁ%r mul a | Xb,
in which Reperimental@agcri bed above, by performing the sane condensation
reaction of the 5-am no-group with a suitable substituted 2,5 20

di met hoxyt et rAfPadise e sshemeth cempowrdserf genarddfonrnala ¥ ThsinddscdrRbed for the

reaction ! - 2eridi ~ s L anl cetylation of the
conpound sp%i:‘rél\r/q\l)ﬂ(%tgﬂél %%% ESL%E%%&ES@%C%%AB%? & g%%gl’ ﬂ%‘(ﬁ;[ %%6@ g%i‘é} 43 9] ééfec Fal
formul & | Xepreparedifionn cmmesciglyraveilable 3 nitemd, dephtengleabdigmend€AStNbed as

descri bedss@boy R2¢ 4 S. 6ri-ped above . to.prod mpounds of
e gencr 310 o FLFRF Ry &y Bhah BRnAERR L ERR e S BRI BRI
subst i t ut 2d9%6<i5didéon Bed thbpseectimedcdBenationlo§theas atlesc gidupdvitdeove, can be

done by s r i, di . i rol ysi s r tion no 0 soneone
skilled i%@?ﬁ% sg}?%&g%g(\zf%gm%g%&%ﬁg? PrERY w?%‘ratgf ﬁ%ﬂﬁf%sgéﬁem&as conmpounds
used in tddseribadviedt Hetarocph Qhend ©208025,100%he experinental part. The synthesis
of the correspondi ng N-(5-am no-2-nitro-phenyl)-acetamdes wth the '
generdp formula I Xb, in which R2 i $clesnelescri bed above, foll ows standard
procedures known to soneone skilled in the art and the exact conditions for
.the 10 respective conpounds us®d igf this invention can be found in the
experinmental part. The corre%ng substituted

2, 5- di met hoxyt et r ahydr of ur angoy 8 tie generaky formula X, in which R5, Rb
~and R are as described aboveAin_the general chaimfor the pyrrol-I-yl
conpounds, ar elzrﬁnﬁzommr cialfy avail abl g—Qr lsynt hegl zed fromthe

R

HOAc
A : R*
NH, R NH,
general .
R=H,CI p_roc:dure Vib
) R=H,Cl

] <

R R

T3 g

MeQ o OMe =

H b

Hz’:@NHAC X R NN NHR
R NO, HOAC A ;@

he R NG,
1Xb general IXc R=Ac : N%?H
proc:dure Vic R=H HCI

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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sui tabl e substituted furan, as shown in scheme F. The correspondi ng
substituents can 15 opti onal Iy be protected with suitablgpePi@t ng
groups, wki tQ soneone skilled in the art, or altern éﬁg can

: 3
i ntroduced atter the pyrrol ring synthesis. The t wo- ste ke conS|sts
of reacting the furan with bromne in MpgH at Iowterrperature, li ke for
exanple -35 C, followed by treatment with base, like for exanple triethyl-

am ne and gcmallfokaulai}(@m whh:thRhls nlaﬁeuﬁr edaleuByS.AER desdenat e and
the |ike. 2 met hox r of ur with the eneral

formul a Vi %%e a{ﬁﬁ I\{/\ﬁss;'}"f Scrigﬁd &h‘&"eﬁf’ Pgu%f’smﬁé’é?élpgﬁ)@&hﬁlﬁé’\?@’a

][educed bVTGam alhydhi R mygdfaig[eﬂastndajptmﬁﬁlﬁffsﬁbﬁhhtéd ak Ele%ﬁ@e‘ﬂ y_\?w‘% aﬁgtﬁllystg li ke
or exanp on car ne he ~Tike, to produce
Lhe caa P afio SR Bt o PO ot Cameed bR OF RS GRRBP LIS GHOn A X o
exanpl & fhnommasmmmemﬂe&Mhbartfanﬂﬂe éﬂdT&hﬂﬁﬁﬁgrf&r{héggs ectiwé, 1973-1996.
35 C cI\/EOO\/Ithen base . I Il PcVC or

Raney- Ni %@P%‘dﬁﬁge‘%%{é{‘s ReREeRic e fgnd tlﬁéheiePFHFFJdinGWél P%:l’énpounds to be

synt hesi zed c%ﬂ ourt] in the e ri mant al part. 5 Cctober 2005 WO
S lf‘ﬁils -(&-amigo-2raitio-pheswherlamigencedur e

with the general formula IXb in whlch R’ is as described above, follows standard
procedures known to someone skilled in the art and the exact conditions for the

10 respective compounds used in this invention can be found in the experimental part.

_ The corresponding substituted 2,5-dimethoxytetrahydrofurans with the general
formula X, in which R?, R® and R® are as described above in the general claim for the
pyrrol-1-yl compounds, are either commercially available, or synthesized from the
suitable substituted furan, as shown in scheme F. The corresponding substituents can

15 optionally be protected with suitable protecting groups, known to someone skilled in
the art, or alternatively can be 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.




E Vic Another nethod of. preparing conpounds with the general fornula Vic,
in which R is pyrrol-1-yl, optionally substituted as ﬁ&;&m above, is
by nucl‘cfv\(ﬁ?| ic 5 substitution reaction of conmpounds o? general formula
Vid, i n"WHAH%485i s chioro or fluoro and R2 is as descriBSSUERIBOIE3 with the
corresponding pyrrol as shown in scheng; F. The reaction is preferably

- carried out in a polar, aprotic solvent such as dinethyl formam de,

N-net hyl - pyrrolidone or dinethyl sghfgxigde and the like. The base can be
selected fromthe sterically hinder ed am nes such as triethylam ne or 10
Huni g' s base, al koxi des such as s@di uga met hoxi de and tert. -butoxide, or
hydri des such as sodi um hydri de. reaction gan be perforned at
tenperatures between 20 C and 1 @ dependi ng n_ t he individual conpounds
- to be synthesizedr axact  condi fli ons for there spectl ve comnpounds used

in this invention can pe found in the experinment N N%5 As shown in

schene H, conpound # ~gener al fogm,a Vilb and ¥l 1c V\/m ch R2is
attached via a sul fur- or it r ogehcat@m respecti Ve y, antP:substituted with
R and R' as descrivhgd above, can the prepared from ounds with the

- general fornmula Vidag gin which R is as described as dbove and Ris chloro
or fluoro, by a nucleophilic substitution reaction with the respective
am nes or nercaptanes in the presence of a 20 suitable base. WO 02/ 083665

glult1E 8?en nu%ﬁgﬁﬁgﬁ &h%%@er %05 PCTI %&B%%%%%\%m‘% R, .FNOZ

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 W1th the respective amines or mercaptanes in the presence ofa

20  suitable base, '




NHBoc Vib R2_ NR R' Q general procedure B NO2 NHBoc Vila R=Ct,F VlIlc R2
= SR general procedure C The reaction is preferably §@0F]Jb%1dzﬁi5t in a
pol ar, %@ﬁtﬂ%sgﬁéol vent such as dinmethyl formam de, N-matqgﬁ-qg rrolidone or
di met hyl sulfoxide and the like. The base can be 5 sel ectedER¥RIM*¥he
sterically hindered am nes such as trieidyl am ne or Hunig' s base,
~al koxi des such as sodi um net hoxi de and tert.-butoxide, or hydrides such as
sodi um hydride. The reaction can hRhpgekprned at tenperatures between 20 C
and 110 C, depending on the individual conpounds to be synthesized. As
shown i n schene Ntogmompophids of general formula VIM in which R is 10
attached via an oxygepsatomand R is @gsygescribed as above, can be
prepared from conpou e gener absber mul a Vi 8~ s lif.ch R is as
descri bed above and R j loro or fTuoro,”by a nuglleophilic aromatic
substitution reaction W th tHe°f espe®sMP¥SOal cohol RTROH)NHBeE t he presence
of a suitable base to pr ce conpounds®of the general fornula Vie, where
the protection of the am no function ’jbg per formed Y¥® 15 descri bed
earlier. The base can bB=Sefected from ghe cl ass of B=oW4t'ed bases such as
pot assi um hydroxi de and the |ike. The reaction is preferably carried out in
a polar, aprotb@usehdsids such as dimethyl formam de, N-nethyl-pyrrolidone
or dinmethyl sulfoxide and the like atﬂ,gﬁnperatures bet ween 20 C and 100 C
, _

5 Cctober 2005 WO 02/ NO, _ NaOMe Rmf\:oa
—_—
R NHRBoc DMF R? NHBoc
) general
VIla pracedure VIlc
R=CLF c R2 = 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.
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Oxygen alkylation

1 PPh,),Pd ' R-X
R ﬁ NO, rf*aorp;z:line R \I‘C[NO‘ KHCO, Rﬁ NO,
0 NHBoc THF HO NHBoc DMF R NHBoc
general general
") procedure procedure
Vile G Vi H viid
R2=OR'

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
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.
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
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
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




G N2 procedure A R X KHCB HO v _NHBxC DMF VUf general procedure H NO2
NHBoc VIld RZ = OR Yet another nethod of preparing compppdsogaf the
general w@hiRlsgsVl1d is using Oallyl conpounds with th Jormul a
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be carri ebemete atiSDNCES dedceibd hisyintliesis 1933gess.s of the general formula R-X,
in which R has the neaning'of |ower. alkyl, |ower alkenyl, alkyl acetate or
benzyl and X represents a |eaving gsdiemeJfor exanple iodide, brom de,

nmet hanesul fonate or tolylsulfonate, in a suitable solvent in the presence
of -a base. Thebmeatbpdss i s preferably carried out in polar, aprotic

solvents, for exanple chlorinated solvents such as dichl oronet hane,
chloroforg%or 20 _di chl groed hane, or nidesNofor exanpl e di net hyl f or mam de,
e

di et hyl a 0% and  Nowmet hyl - pyrro €,2 or sulfeoxi desy! Nexanpl e
. _ . : 'O.C ———
di nethyl s e, ThE pase can € NHBac DMSO NHBoc
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general ) 100 °C
Vi procedure VIih general Vg
R=ClLF 1, stepa R =CO,R, CN procedure R =CO,R, CN
" I, stepb G
R' = Me, Et » Step R = 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. '




selected fromthe sterically hindered am nes such as Hunig's base,
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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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But Y = rflli{fP a\;l 5, poor Dlood supply to the nal cord 1njuries, head injuries, 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

rain, sp

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

| acid amide

2-[3-(4-ox0-7-pyrrol- 1-yl-4,5-dihydro-3H- 0.091

benzo[b][1,4]diazepin-2-yl)-phenyl]-oxazole-4-carboxytic

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-

one

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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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

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

or prevention of acute and/or
‘orenentioned kind. The conpounds

The

ow, 20 of
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onpounds.

benzo[b] [

bJ [ 1,4
044 benzo

Prof. 8. Nakanishi (Kyoto, Japan), and subcloned into the eukaryotic expression vector

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

30 cycles annealing at 60 °C for 1 min., extention at 72 °C for 30 s, and 1 min. 95 °C
denaturation. '

Tris HCI (pH 10), 15 mM (NH4),50,, 2 mM MgCly, 25 units/mL Taq Polymerase with
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containing 2 mM MgCl; and 2 mM CaCl,, (pH 7) (binding buffer). The final
concentration of the membranes in the assays was 25 pg protein/mL. Inhibition
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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an

harvest ed ;and washed three tines wth col
chroma¥\o,agrap%y with hexane/ EFOAC to give the ?Z-Hitro-phenyl)—carbamic acid tert.-

butyl ester as a yellow solid.

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




frozen at -80 C. The pellet was resuspended in cold 20 mM HEPES- NaCH buf fer
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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)].




10 reduced pressure to | eave the pure 2-nitrophenylisocyanate as a yell ow
solid. This material was refluxed in a mxture of excegsihiefbogsBUOH i n
CH2C12 S‘p‘%ggé‘?%g Renoval of the solvent |eft an orange sollf% %Bi ch was
purifie W ca gel colum chronat ography with hexar&/HER§E03¢43 gi ve the
(2-nitro-phenyl)-carbamic acid tert.- bytyl ester as a yellow solid. .15
Method b (from2-nitroanilines): To a ture of the 2-nitroaniline (142
mol ) and cesium carbonate (55.5 170 ) in 2-butanone (740 nlL) was
dropwi se added a solution of BOCZM 173 mml) in 2-butanone (170
. . 5 c .

nL) and t el KR dxyi8h o) 5L MES- 8581 { L8820, .t. cuntdl tic
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(2-nitro-phenyl) 25 carbamc acid tert.-butyl ester as a yellow solid.

Met hod ¢ Mﬁr(b%’ﬂ)zl“ﬁiﬁ (Mol mp88¥P1 °To a sol ution of the-2-nitroaniline (550
mol) and DVAP (1.22 g, 10 mmol) in THE (1000 nL) at 23 C was dropw se
added within 70 nmin a solution of EBagd®©At246 g, 1128 mmol) in THE (500 nl)

and stirring ntinued at 23 C for 75 mn. The entire m xture was
evapor at dé@-Methoxyenidroas bfl-pBenydk-carvarhio atidawe -utdasster br own solid. This
mat eri al was_ di ssolved in (1100 nmL), <cooled to 0O C and TFA (84 ni,
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hexane/ Et'OAc to give t ro-p idtert.- butyl ester

as a yel hgw sy 4, [Mg[t-ﬂ?yT d (from2-nitroacetanilides : To a solution of
the 2-nitroacetanil'tde (100 5 mol) and DMAP (122 ng,1 nmol) in THE (100

m.) ags 23 C was dropw se added w hi mn a solution of Boc20 (22.92 g,
105 mml) in THE (100 ni) and sti rfﬁ"g-h‘:gLéLﬁs

[4-(2-tert.-Butyl-pyrrol-1-yD)-5-methoxy-2-nitro-phenyl]-carbamic acid tert.-butyl
ester '

o

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.




was continued at 23 Cuntil tic indicated conpl eted conversion. The entire
m xture was evaporated to dryness and dried at HV to kepufepoipl | ow to
dark breowosmbicd. This material was dissolved in THE (288 0364 25 %
NHACH (77 nmL, 500 mmol) was 1D added dropwi se. The m xture was stirred at
23 Cuntil tic indicated conplete conved®i on, poured into IN HCl -sol .,
extracted with Et OAc, washed the organic |layer wth sat. NaHCO3-sol. and
brine, dried over MgpS4. Renoval oExaohpeddl vent in vacuumleft an yellow
to brown solid which was generally pure enough for further transformation
or - if niexdMetory-2-nittead-safleorosiethyl phemd)-carhamimacid teetdbbiyl astdri ca gel col um
15 chromat ography wi th hexane/ Et OAc to .give the (2-nitro-phenyl) -carbanmc
aci d t er t The fiilg spmpogindrwasprepayed viethestitBat-cofxzomptdrodh 5-methoxy-2-nitro-

5- Fl uor o- 21aftdrBatdetivibh L Atas r 1£@rkBamc acid tert .- | ester
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W t hACZOa#Jn %%1 ulérge at dg%)agb&?? asgiy??%v??ogfr%lz(g‘tﬂstg ' 100 % nitric acid from
10-23 C si(iIN Lehi QngwbgEh 2N NaOH in THE at 50 'd (5.21 g, 23.2
nol ) and Bo(czcgd%%g% gﬁ’%@b%l ), followed by treatnent with 2 eq. TFA
in CH2CI 2 according to the general%ﬁgﬁge A (method c). ntained as a 25
light yellow solid (6.33 g, 84 %. 323 ((MH"); np 104 C. 30
Exanpl e -FlgoN-3 nfr 848t ol 02 € AGL il - - butyl ester
The titl e conpound was prepare -

2- ni t Q- ATRY il dorhpotld- | aml : 66,4 .mol ) and
Boc20 (30.45 g, 139 mm‘fgg%@é%agﬁ g %%@é@%ﬁ&%ﬁ E RS2 IS Gea 2
accor di ngtriforgreetydnplreaylaptioe buepasedirofrie fhom-£f trifldotanetbyl}asiliaey el | ow

PCT/ P02/ BakaNC: P8 Loy SR elilee ) s B G Fhp A0 i Rene O T
- car bani cat&8i°@; ii-¢ nitration 100%sHINIO; aThe- 23 tC Borao miaid dasetyisbgpawiel2 N om
5- (2- met NRXYERhRAY de o0 foF 81 (B%A 525, 251) and Boc,O (10.63 g, 48.7 mmol),
15 followed by treatment 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)']; mp 104 °C.

Example 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%).




~phenyl arnine (Exanple D1) (711 ng, 2.6 mml), Cs2C38 (1.75 g, 5.4 mmol) and
5 Boc20 (1.12 g, 5.1 rnnol) in 2-butanone (20 nlL) at 890%%%25055 h
according to the general procedure A (nethod b). Obtai P ed “as- A

solid (‘éf%é‘zf%%“% 9 9%. MS (ISN) 376 [(MH)-];: np 89-91 CPC'ESE&W%BM 5- Met ho
-2-nitro-4- rrol-1- |- hen | -carbamc.,gcid tert.-bu | ester 10 The title
conpound was prepared via the di-Boc- cozﬁpound from 5-nmet hoxy-2-nitro-

4-pyrrol Ms){istpb@@.imgg'%gl (Exanple D2) (5.77 g, 24.7 mmol) and Boc20 (11.1

g, 51 mmol treatment with 2 eq. TFA in CH2Cl2 according to
the general procedure A (nethod %%?@@ned as a yellow solid (5.56 g, 66
10). M5 (ISN) 332 [(MH-]. 15 Ex 4- 2-tert.-Bu |l rrol-1-vi)-
5-nmetho - tro hen 1 1_-carbamc aC|d tert -butyI ester Cbtained as side

product i : 3 : atyl éstbr (534 ny, 5.5
0/() 20 M5 (ISN) 388 [(MH) ] Exarrple A6 5 Canorreth | -4-io0do-2-nitro- hen
-car banj:_l &%I d tert. -butyl ester The title con&oound was prepared via the
|socyanat &t r?‘Pf”@’OHH'i}WGS PepRige vie the dr-Bocsemagrnd ey ommenciaBy [ pr epar ed
from 5 cIah'miablﬁtiﬂbfcgz-mﬁte@ytltama&uhmh\ll- ﬂenylaﬁiﬁrfba{mcsmo@ss%m A1C1/ NaQAc in

HOAc at [ acti C e and KOBut |n DVBSO at
100 C f ok 5 & Y Oﬁaaé‘géé%@‘%%ﬁ A5 i R s FRRR I > 820 o o
2.5 h] (@Ffan@iﬂz soidingtndhdggirod gemed ¢ 2. A0bndthod &7 Opaihgd ast etl&c (150
m.) , folsbm\giggy bgegtment with tert.-BuOH (25 ni) in CH2CI 2 (25ni)
according to the " general procedure A (nethod a). Cbtained as a yell ow

0. 051 053665 17 EbOR/ 055 8 J Mk AR, © ° Ot oner =

-2-nitro-4-trifluoroneth |-hen 1 -carbanic acid tert.-bu 1 ester The title
conmpotthd was prepared via the GengrtprosedusaBd from 5- met hoxy- 2- ni tro-

4-trifl uororret hyl fphenyl anm ne (’Exarrpl e D3) (4.14 g, 17.5 mmol) and Boc20
(8.04 g, Preparation of 5-N-substituted-(2-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.




36.8 mol ), followed by treatnent with 2 eq. TFA in CH2Cl12 according to the

- ‘gener al procedure A (method c). Obtained as a yellow §@jtfhef o6 9)- M

“(ISN) 33k dAd¥sddy" 1, np 68 C. Exanpl e A8 5-Fl uoro-2- nltro ?ﬁ%ﬁfﬁ 3%{l;{ororreth

|- hen | -carbamc acid tert.-butyl ester io The title co ¢

prepared via the di-Boc-conmpound from 5z uoro-2-nitro-4-

trifluoronethyl-phenylam ne [prepared from

3-f|uoro-4 (trifluoronethyl)- anillmm lg_:gszs No. 69411-68-33 by the follow ng

sequence: i.) acetylation with Ac uene at 23 C ii.) nitration

100% HNG3 a 10 - 23 Cfor,45 m n; i|| ) deacetylatlon with 2 N NaCH in
240 o-2-thio ‘l 1-4 ] TLREEY th phensidaryaiic Jég.“q rrrml)

- 15 fol | owegd: by treat rrent with 2 eq .TFA in CH2C12 according to the gener al

procedure A (nethod c). Obtained as a light yellow solid (6.33 g). M

I S 32 -1 104 C. ample A9 (5-Ethoxy-2-nitro-4-tri
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(4- Cyano-5; it phen carbam c acid tert-butyl ester The title
conpound @Sﬁﬁéﬁaﬁé@%ﬁgl’tm %‘rg 28ec conmpound from 4-cyano-5-f| uoro- 2-
nitroaniline (24.9 g, 137 mol) [Chnori et ai. J. Med. Chern. 1994, 37, 467
- 475] and Boc20 (61.5 g, 282 rmﬁ! 2 flo!!owed by treatnment with 2 eq. TFA
in CH2Cl _ according 30 to the ge cedure A (nethod c). Obtained by
col utmm chr omat ogr aphy (hexane/ et hyl acetate 4: 1) as a light yellow solid

(14. 51y, (4€pnoS-Morpidin- LS nitOpRe 0B 366 5mRGEH ERA2YQ3648: - 31 M5 (I SN)
280.1 [(MH-]. Example Al 5- Chloro-2- nitro- 4 trlfluo ro th 1- -car

anm ¢ aci ¢ el cBbBlin@ $ha€ d O41 e
di - Boc- compaie CE trpo mn grepsi'l% tﬁ;?trﬁ Bs- E%B%j 'ﬁqo en}q) -car armc
acid tert-butyl ester Example Al0)(4.67 g. 16.6 mmol) and morphohne {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

avail abl e 5-chloro-2-nitro-4-trifuorom ethyl - phenyl am ne [ CAS- No.
35375-74-7] (22.61 g, 94 nmmol) and Boc20 (42.06 g. 193 gudy 2odso!l | onwed by
treat mew }%@% eq. TFA in CH2Cl2 according to the general qprocedure A
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reacti on MaqIsRclied [(M-KB].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 mxture was extracted with Et OAc, washed
with water and brine, dried o\GuneMpfédufid:t rati on and renoval of the

solvent in vacuum |l eft a crude product, which was - if necessary -
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the pure title conpound. Exanple B | 5-Mr holin-4-

| - 2- ni t r éFela selifibruofthergtibl (212-heip]lindaviBads adde Mab®fet sol fU ¥ ing9ber, The

~title co

d . :
(5-fl uor @ %Pﬁll(it %%ﬂg{’ﬁ ?ﬁ“ﬁ"&f*&’%&ﬁ%ﬂ@ﬁw yRuqrgrdaitsocphenyli-eshamic put v |
ester (Exairpteet.-Blijyl €sler§2.0gambl)QAniRttringand BRG] 4t P8 °CALR 85iddcatedd- O

nrnol) in 10 nmL) at according.to _the general procedure B.
Gt ai hed SR stottRt of s SWRTGS of HESHHRyUSSaDCRA FOIAPYS il 78 C. 5

oct ﬁbew mah rte&\@ima&oaaﬁﬁﬁ]glffm&tﬁeﬁkzmml ﬁsoﬁ??ﬁe?ﬂﬁg&o&%m m no- o o]
5-thi onorg holin-4; 1-4-tri.fl uoronet, .- hen | _-carbamc acid tert.-b-9z
ester Th eR???‘iagoé‘Bﬁ‘b%m EF\MI (H?’éi?a(i’lga’}?“rbo‘ﬁ‘is Purlfieg by silica gel column
(5- f 1 uor ah2ematogaphy tvﬁﬂtheldeeﬂEE@;PIMbg%Qﬂé’%uﬂetiﬂ%%B Bhggacid tert.-butyl
ester (Exanple Al) (2.9 g, 8.94 mol), Et3N (5.6 , 40.23 mmol) and
t hi onorpholine (2.6 nL, 26.82 nmmol) was stirred in DVSO (36 nL) at 23 C
according to the general proce@sheraBprdcbdwieed as a yellow solid (3.6 g).
M5 (1SN) 406.4 [(MH)-]; mp 97-99 C.

Preparation of 5-O-substituted-2-nitro-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
I( ester The title conpound \r/]vas IO; epar gd from g October 2 05 I
4-cyan -0- 2- ni t r o- pheny carbamc acid tert- ( Exanpl e
A10) (4%?“2"189% 6 mol) and norpholine (7.21 m, 82.8 yoe0 (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. Rermoval of the solvent left an orange oil, which was purified by
silica geMS¢HNN2BS5 [(M-HY]; mp 56 °C.

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




chromat ography with hexanel EtOAc to give the pure title corrpound Gener al
procedure D. Pre aration of 5-Osubstituted-2-nitro- Bepidy 15 To a
suspens*yg)n of KOH (85 % 3.62-7.96 g, 55-121 nmol) in DVSO (50 m_) was
added t & B35 (125-500 nmol) and the mixture was stiRGEEPGO3®E C unti |
all KOH had dissolved. The 5-chloro-orxfl uoro-2-nitro-phenyl an ne (50
nmol ) was added in snall portions and t3 e resulting dark red clear
sol ution Silisd del FGIe t te di sappearance
of the chllgg%rl deg or fnﬁ{)"?}%grggg)lg(%ﬁ Zyléhn}%eg&feé%@ﬁﬁg ﬁﬁ%@ﬁ%%t%r i ce-cold
sat. NH4CFR@Bpund.the precipitate was filtered off, washed with water and
dried in yacuu I n cases were the product did not precipitate, the mxture
was ext r@é&&ﬁ«n%oﬂw f thepyreele W @ tmiol) d4EIDNF (3@utnL) BHA 6T waodddednd bri ne,
dri ed oveNaHNBSW; e I whi ch was
aHNBSRin Refmal, 20 fn?] 1?:9&11\6‘15% 3lyfliot, A8 fl%glﬂieg% ﬂW

- if necessary - purif
hexane? Et ¥34¢Uqre- ?gmﬁ@apﬂwepime eflmﬁﬂr) I'Hlezaxwweuh@IecE:oe]ﬁDPé) uBiHler argon

5-(2- Met hﬁﬂds?f;&@ﬁﬁt@ﬂ@irﬁﬁ %e%l' c%rﬂrp}fétgt:én\Jefsyq @Qﬁ?!}gﬁg‘ﬁé‘e a;{'] ! [%g conpound

was prepared om 5- chl or o- anpl e F3)

(1,01 g, Medafoie. 199h86nsopb tHeamesd m(OlLCGBOIdUN U1 omizke)cokhdt. Iﬁ[ﬂ[iCﬂ&&dﬁ 30 ny,

4.8 M| ) e Bri MBS 52 A d . bt ai ned
an o angoei E%‘?“omsf% R e s it v
02108366505 PrRdush €id BUUBCiPICRE FRO2M0864®:s eSdact EZ aithIEQAG; Whah&DwitR- Ni t 1 0- 4-
rol - 1ol -1ElcA obr. RECE 5bi LA{bﬁﬁ fe0g, W%z?g%g%ﬁgﬂ‘;g%e(sgw%@az5 —

5-chloro-2-nitro-4 am ne
net hanol aglz,rqrﬁ_:)ohdn ﬁ4&2@%78(81-198€cg§sm.':"¢0 punified by sitica gel DMB@{ @boiftkiog ﬁ%s prding to

't he gener@ithﬁg,&qlg bﬂcggggg%gtﬁeﬁglﬁﬁé%&ge solid (5.88 g) (1SP)

234[(|VH—|)+] OXV- trifluorone - nainc
Example E1

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.




10 The title conmpound was prepared from5-chloro-2-nitro-4-trifluoronethyl -
phenyl arni ne [ CAS-No. 35375-74-71 (4.61 g, 19.2 mol) aplikQbhded 78 9, 42.2
nmol ) iwd\/ﬁ?gg&go m.) and DVMSO (40 mL) according to the Eﬁ b§03 ocedur e
E. Oobtained as a yellow solid (4.18 g). M5 (ISN) 235 [( E@ 56 C. 15
Exanpl e D4 5-Ethoxv-2-nitro-4-trifluorageth 1- hen lamne The title
conpound was prepared from5-chloro-2-nitro-4-trifluoronethyl- phenyl arnine

[ CAS- No. 35375-74-7] (7.06 9, 22n3 dlr@c)edgﬁq::KC]—l (4.26 g, 64.6 mmol) in
EtOH (30 nL) and DI\/SO (60 n) accol;a ng to e general procedure E. 20

Cbt ai ned

Gener al

Met hod a®*A LEHP & phenybasie 45 (

the 25 uﬁ@bem{réﬂd 1Y) -a888m ﬁ%& n DVBO (8. 6n.)
was sti EIEQCT for g%n - unde?ggﬁ%gz %%A%th @%}@% hdi cat ed

conpl &t e REHAEFLSS ngataﬁelQ,Oﬁf plie or fluoride [cf. J. Med. Chem 1994,

37, 4671. Poured into ice-cold INHC or ice-cold sat NH4Cl -sol ., the
preci pi t A of the Tpkep-befphoniehediamineronbh] Baming-2- nhtnoephanml vacuum In

cases \Nea&térﬁﬁle@@ﬁﬂﬁ&?]%éiz le gﬁﬁg@t&%@ﬁ? 78 X§, Zmﬁgp xtracted

wi.th Et OAc, washed 5d over
- MySO4.  REFrdFamigfvas ﬁerrgcbqtt\ﬁ@nkzm"@rmntéﬂgamdaca«tedjccsnphem cm\dwemsimnwéﬁle— i f

necessal ying et Legind b3 QB 200, V0.08082605, RETI EROZ( 93643 -35 by

silica gel colum chr matograp ane e pure title
conpoiind exthetdtodtith EtGAc ok p00 i) 0Fhet doentiyed Grgenit 1;%ef§m(aé:} wiﬂu\éd% (20 nL) at

-0 C was adde %. n ral_oil 1) in portions,

fol | owedgf)l{)e ﬁ?QNaﬁc‘i(-ndg%Ed %’emgﬁao&@lwmgfgegawweﬁ 2 lrzoowxﬁuexhe m xt ur e
was heat w@mﬂmak@&rxﬁea beeilicagdg @ﬂuﬁim&ﬁﬁﬂﬁﬁ%réﬁhﬁﬂvhtﬁ g&wmséamt%cqgrml ete
conver si on %{ t e chl or| de or fluoride [c . Chem 1992, 35, 4455].
Pour ed i &t'6 cté TOMPOPRAHC or ice-cold sat. NH4O -sal., the precipitate
was fil t'ﬂle Gad 1c or basu:ﬂ £"OW515 reactlggsr ﬁgnqcij:hg Ir\’ll- Sd(};y?ro\{%cﬁsj? mltrg p(inaei)?l?- were

15  acetamides to produce the 2-nitro-5-(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).




the product did not precipitate, the mxture was extracted with EtOAc
washed with 10 IN HCO or sat. NH4Cl -sol. and brine, drE?ﬂto%‘éF?

Renoval _of the solvent left a dark red solid, which necessary -
purifi ed®PEHca gel col um chromat ography with hexanRFHERRAOE gi ve t he
pure title conmpound. Exanple El 2- N|tro; 5-12yrrl- hen | am ne 15 The
title conpound was prepared from5-chlo 2n|troan|I|ne (1. 73 g 10 nmol ),

| 15 | 8.6 nL
Y 50° Peftelflprigh S BR i AAGTP RS £ el S dbaiRd b i ai ned
as a br oWNaOBQRI0dmL12. thngyﬂ,) iVBHF EB $ r2DBat ((°IL; fondi 2R aiGed @lﬂ:ye)low20 Exanpl e

E2 1- 3- A ﬂzfi&'ﬁro' hen | -4- 2-chloro-hen 1 -1H role-3-carbonitrile
The title co oung was prepared from 5-chl oro-2nitroaniline,

4- (o-Chl %Wé% H&yﬁ@@ ég:]%t( bonitrile [CAS-No. 74738-15-1] and NaH in

DMF at 1 o the gener aI procedure E (method b),

bt ai ned as a yel | ow brown SO|Id §5n(1211 M5 (ISN) 337 [(MH'] and
339 [.(M+2-H)']; rrp26727OC(dec rrpIeE31 3-Anmi no-4-nitro-hen 1
-4- hen Igbhﬁlb e repared from 5-chl oro-2nitroaniline,

4- phenyl - -no. 30 40167-37-1] and NaH in DVF at

o By S ST BB BT e

2005 V\DIO:QBG%G@“&2P@F¢9§BGSM&%MSZ 5 ﬁ&n%neytaﬂra}grdwfﬁfhmr(e 2Rl P2epar ati on of

2-nitro- S rol-1- et am des

cet ani de;%n fD 1}1 dgﬁggfﬁb ?@g- ?Ir%fc%rdwgﬁo 8?‘3 E%JHB‘?IQN 5

anm noi@- r@bﬂau}eﬂemaieda&ﬂt(aﬂﬂghs vvlth 2 5-di met hoyt et rahydrofurans [cf. J.
5 Heterocycl Chem 1988, 25, 1003-1005]: A m xture of the

2-nitro- Mﬂ(lﬁﬂh@r@ﬁé%dmadﬁ&[(bﬂﬂ\l&ﬂ)ﬁ ami no- 2-ni tro-phenyl] - acetamnide (25
mml ), the 2,5-di nmet hoxytetrahydrofuran (26 - 32.5 nmol) in HOAc (7-150
m.) was sti rred at 60-120 C unti| Exagnplellt cat ed conpl ete conversion of the

1-(3-Amino-4-nitro-phenyl)-1H-pyrrole-3-carbaldehyde

_ The title compound was prepared from 4-nitro-3-phenylendiarnine and 2,5-
15 dimethoxy-3-tetrahydrofuran-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




am ne. After cooling to 23 C, the m xture was poured into brine (500 ni)
and 10 extracted with EtOAc (3 x 200 ni). The conbi nedseiga} sodsayers were
washed YWd fhoslkdsne (300 nl) and dried over MySO4. Rem)vai's ?@ﬁg)‘%ﬁﬁol vent

|l eft a brown residue, which was purified by silica gel 5

chronmat ogr aphy with cycl ohexane/ Et OAc tgg_give the title conpound. The
acidic or basic hydrolysis reactions fromthe

N-[5-(pyr 2,eldiﬂcmmo)cy&;.]sﬂefn&pre&*alﬁ?ddolﬁnéé[@@E@.@oﬁ%@aégﬁzf F{Pﬁ?ﬁ% ot B§°C

2-nitro- 5-C(E§y r I-1-11y phenyl am nes are descri specific
exanpl es. f éi’fﬁ*’éc‘?f ing torhe genezal pregedure F. Qlieined avs browhsolidi(414engonpound
was prepapestefylAidh &1 Mhit ffrckiaf ol FHRE Wi G g I
2, 5-di et nggfyqe,t rahédrlof uF alr?I (1%?%%%?, 13%%%%‘5%%%? ﬂ&@%@% Oa 95 C
for 3 h at¥8P@prBinedas ybrarmpolyt dZ8mme F. Obtained as a red solid (13.5

g). M5 (E]). 203 (M'). Exanple F2
4- odof’zmst(ll@g)ﬂ-(ﬂg%m 1--y| - phenyl arni ne 25 The title conpound was

prepared from N (5-amnm no-4-iodo-2-nitro-phenyl)- acetam de (228 ngy, 0.71
nmml ) [prepared from comercial |y &¥emplaiie 5-chloro-2- nitroaniline by the
fol |l ow ng Ju i) 1odinatjion with iodine nonochloride, NaQGAc in HOAc
accor di ng2t 1-pygiolildyl)-Repitro-pgheaplaming C. Aust. J. Chem

 1983,36, 217. 25, i) nucl eophi | ic aromatic substitution wth NaN3 in DVEO

at 80 C 380¢ Htle cosnppund wasprepased fram Nri5>wirinoAc gtro-phuhcacatanid® C for 2 h
accor di ng ATl fromcoVBhidrciafh il R &S 2383 ant Mye) Lpger-reduction
w th PPh3 I;II£| 0 inTQI'HECOat Zgla@?for r:ll %hﬁhl%%dz gtégqagﬁlﬂngtaﬁ%%ﬁgf?a ydr of ur an
(0. 14 1AL, Exarerde Fejnd 3.3rdjqesthort8-methosmehbyl-tetrplydro-fhraadpospdieddram t he

gener al  progatiiRo- b 06t r 253 31V Sk isd 918, Oct ober 2005
WO 02/ 083%6 PCT/ EBQ2/ 03’2153 ~37 D?cht%‘?ﬁ{i’lﬁ?ﬁsg?‘(‘t%ﬁ%ls@n% & (371 ng, 1.0

mol ) wasSBYRERB¥ik2-keq ANaHh §P346) Bnd 58 eqNiieHin BLO abD °C 2o hinp/HOAn THE
(3.4 ) &leo68 fr 169K ackbrdin i Ld, (1SN
328 [ (MH)J. 150 G5 %xga;{rlr? %ﬁ%@%"&éﬁ% raB@ltially bifityellBl sold (!
yrrol -1 - y( ﬁwgﬁpwﬁg@lon of this material 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 myg).

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




The title conpound was prepared from

5-chloro-2-nitro-1, 4- phenyl enedi ar ni ne[ CAS- no. 26196- 4oxglbef 20039 9, 25
mol ), 2, 5-di net hoxytetrahydrofuran (4.2 niL, 32.5 mmol) in HOAc (150 nl)
at 95 CVPIRO8B66S accor di ng to the general pr ocedure F. 1®COREPR/A®A3 as a red
solid (4.10 g). M5 (ISN) 236 (M) and §§8 [(Mt2-H)"]. Exanple F4 1-

3-Am no-4-nitro- hen | -1H roIe 3-carbdl'deh de The title conpound was

dpf d
G ot nowsy SRS L e RO & AR 8 a2l hoOosinssasenelior s

HCOAcl t ol &drde(Saﬁn% C for 3 h according to the general procedure F. btained
as an orange-brown solid (80 ng). Ms (EI) 231 (Mt). Exanple F5 20 1-

3- Ami no- MSIENY 26 EMHH Y 1 Hp 156+158-°C1 - net hanol The title conpound was
prepared from 1-(3-am no-4-nitro-phenyl)-1H pyrrol e-3- carbal dehyde
(Exanmpl e F4) by reduction with 2 eq. NaBH4 in EtOH at 23 C for 30 mn.

bt ai ned as a brown solid (20 fgheraMsrdcEilgreZ33 (M ). 25 Exanple F6
2-Nitro-5- 3-hen I- roI 1- yl) -hen fam ne The title conmpound was prepared
from R (Brepafa o Jacarblemic hpideaaradyligsem igonmrer ci al |y
‘avai |l abl g

sedyence: i)

St : hiE C for 15 h: 30
h. d E
'I\/E I) acem‘rggém”gg ﬁg% Snﬂmgmﬂg %Bﬁ?yi)r A IF%% rrtt%b f‘%’feﬁgro in THE
at 23, C (Riths)sRhL] éﬁmho?/omcbbwmom mmmmemﬁ&r%egqg%i OB643 -38 .
2,5-di ne r n c at
C for ‘Ii g%nggcgﬁﬁ Cﬁe(%ﬁ%gé’gﬁéaa‘ﬁd%{ﬂ%&ﬁ?ﬁqﬁ S@f?ﬁ??@?%éé’ré br own
sol i d0(4mdn rejractedeadditPial washed withrbrénardtied dar MBS, PREhonRer dhy Stirring

WI t h 25@%%&7)@%5{‘ P%t\ﬁoﬁ@" &ic@v&ﬁppg@ﬁgby sq?ca gepco(iiumnc robrgz%\é?raggl hd (179

with hexane/EtOAc to give the title compound.
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. |



5- (3_ Met hoxynet hyl -pyrrol-1-yl -2-nitro-phenylam ne The title conpound
was prepared fromN (5 -am no- 2-nitro-phenyl) -acetagiflg el pared from
COMMET Ciu Ezygg%%llable 5-chloro-2-nitroaniline as descri i?k Exanpl e
F6] and 2, met hox17 - 3- nmet hoxynet hyl -t et rahydr o- flzra ’ﬁ '226 ¥d from
(2,5-di rret hoxy-tetrahydro-furan-3-yl)-pggbhanol [CAS-no. 207119-66-2] by
methylation with 2.1 eq. NaH (95 %9 and 5.5 eq. Mel in Et20 at O C for 2 h]
in HOAc at 60 C for 18 h accordjeﬁgai%otcg&rgqneral procedure F. Cbtained as

a light ye||OMISO|id (86 ng). Deacetylation of this naterlal was perfoned
by stirri '

2- Met ho reth : ; : LD ] dert.ihutd es
pr epar ed rom 0-2-nitro- henyl acet am de 20 [ pr epar ed from
CONMMEr Ci ‘é&?‘é?gir’}]]éc??"ﬁfﬁp’é?‘éhsﬁ wonrvsahMaloRec etersiescr i bed i n Exanpl e F6]

d 2,5 t hyl - t et r ahydr o- f CAS-no. 98560- 90-8
Hore af 660 eselititn of REIR iy 34 SIS eV (roboueselded dovtiarined as a |

i ght brolwaloﬁ@del(d 5660, ST minloFAS et Bl (058 B I lAS|HRAT Omed by

stirring NaOH- sol di oxane at

t
Obt ai ned %Y%a?%hf%W%,ﬁlwo -Byityes phenyly carhmniciagiv) testabutyl esas(2.51  Exanpl e F9

1- (3- Ami rmfbi)mﬂcrme@&@m{gda%hdwéagLcﬂuao&%?%%d&1%6 bé Eﬁ§ﬁ%’:£d§:§ gr The
title corrpo}gﬁtIe prepared fromN-(5-am no-2-nitro-p acetamde 30

[ pr epar ed“ 9y W?féﬂel@ﬂ?\/:éﬂqfakloé flyosidelsf-&212- Friep. rR?raanta 1990422, descri bed

in etr ur 2-ca | i d net hyl
eater PR Bllefinn Nl SRERE A S SERH e S AG (F ke ™

general pmbj e»dmhai Wwith b%’e,aﬂrftdd)vaLSM%S@& Fingral date seldf le(&?asyeuacg)oﬂ

Deacetyl ati.on_of thks 4 rfomed 5, Cct, q_ﬁ 20 5 WO 027 083665 -39
PCT/ EPoz/‘ﬁfé‘ ?aﬁlju’é??c? Eﬁﬂﬁ P 'i’@“égf fR%t@&@PEBW& QfictogiVe for 1 h.

Obt ai ned ths pareytidld aynpanld«d ale®tv gh. M5 (ISN) 260 [(MH)"]; np 156-158 C.

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.




General procedure G Preparation of (5-hvdroxv-2-nitro -phen -carbamc acid
tert.-butyl esters b | deallylation of (5-allvloxy-2-nkig.gpRPess ) - carbam c
acid tert butyl esters: Method a: A m xture of the

(5-al | yWE PSSR, ¢ r 0- phenyl )-carbamic acid tert.-butyl eREHEPO2/08§BN3) 3RNC
(5 nmol %9 and DABCO (20 nol % in EtCH vva‘g refluxed for 2.5 h according to
J. Og. Chem 1973, 38, 3224. Added 5% beric acid, stirred at 23 C for 15

10 min, i th Et. d with brine, dried SA. R |
of the  SUEOBER Rty SRS RB0 "uhi ch v puri 110 by silich ool
gol $hrm cmm@o&plammmmmuﬁd ﬁhﬁ&?:aﬁcf)smiygm?es,lb :;ﬁ;%]gl)%gr@@hg%d. ~Met hod
. This e oLhe deal [yl ation, esters. A mixture
of the (?%‘Itéﬁs g@%gﬁpﬁl‘j&g%@f%y%@@ Ffﬁ’a}-hxﬂ}’g)d?mld?!& bland DME&ER or al 1yl
1005520 151 1 e T T ahol  pe( 87 e cappr Sl BR () (P 2ng
egass r rphol i ne (8. , mol ) was added an e
i gt ur% \A'lffz‘aegr'%‘fe &T]rdé]é’%ast ﬂbgngg%fg%mﬁ wisironghgite BHtPicaifdion @f ssonver si on
of the alNyEORRPOMeE IR wifPRRSA4F0 @ﬁ@ﬁ.@h%raam%ine%)-of}gg?{ ghgou! d be.

_ I
added in 24 h intervals to achieve conplete conversion éd with
Et OAc, wasHedagiedhvigobrinea andgriedi aveoNaiSOM. Réino®0 of trdobventrief; a gellosd over

MjSH. R of _ ent 1 .eft a soli which was - if '
" necessar %gﬁa’gtlﬁlﬁi ;efglg%%é/&s I?%:naﬂég%]%lr?%égﬂ{?n#ﬁ% F1§ r?g %@%ﬁtﬁﬁ%ﬂtﬁrﬁi’g’hex anef Et OAc
to gi veMR@l%bmbﬁth&n@dﬁfhﬂ procedure H Pre aration of
5- 0- sybstid UL Euredsithd §ier -Car 1 6 A - I este rom 25
(5- hy(}jtir)ogc{ézj- ni t?egqu gEaIlri]l;erlo éa?&’rc %g%ﬁgggﬁ%}og)elrgﬁtqgﬁf@h S@QM@'S% {ﬁs:&';’ur e of
t he (5- hy®imbikyasrdded Zncphwen(pl0 meeolhamd theanixtirt ems stirbadt atl70eSt@def 10 i ),

KHCO3 (1. iate al kyl ating reagent (20 nmol)

were sti r}?( gﬁglii%&%%g% %Balr}% Haa? a%%p{og[?;gﬁt%éoﬁﬁeﬁ@/n‘?}q&w Yrd E%PBHS conpl et e

conver si gigscribeil immietoddi.t h Et OAc was fol | owed by aqueous workup with 5%

citric agyfnod FRecﬁthigﬁ‘W%esaﬁh:H ch e and dryi ng over MgS™. Renoval of
I‘_IQ—?‘[e a

in
t he sol véen : crude nmaterial, which was purified by silica gel colum
chr on#t odroegpimyxtwietd thendtmeioEpoaad (1.6 mmed) it FETR/HLO€4¢ o160 Ad) was Oct ober

2005 V\Dagaéé)ﬁg’ﬁcg?dé? %-6 ﬁErgg{) %ﬁév%ed é}(f) HOACc (10-12 drops) and the mixture was

stirred at 70 °C under Argon atmosphere until tlc indicated complete conversion.

Aqueous workup as described in method b.

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)*].




General procedure 1: Preparation-of 5-tert.-b uto carbon | am no-4-nitro-hen
1 -acetic acid meth 1 esters and 5-c anoneth |-4- |od052)c%bte;90(§*5en 1

- car bampgy @fdsssekert . - butyl esters: Step a: Nucl eophilic ?roma

suhstitution Wwth malonic esters 5 To a sol ution of KOBu CE@P%M&T’ 5.02
mmol ) in DMBO (3 nL) was added di met hylgy mal onate (0.58 nL, 5.02 mmol) or
et hyl cyanoacetate (0.54 nL, 5.02 mmol) followed by the (5-ch| or o- or
-.fluoro-2-nitro-phenyl)--carbam cm&hﬂeggrt -butyl ester (2.51 mol) and
the resulting dark red clear solution was stirred at 100 C until tIc

i ndi cat ed2 ; [
134&%?1%@8&@5 est&? “ C acid

Prep. Proc. Int. .
(100 ni) Thetitleaotedunttias te@éfed(ﬁ’oﬁs B-méthbxy- ried over
MySO4. Zﬂlﬁ% a}b_ of the s Igent . ef t éiqelnllow gmkgﬁ?\%&g 4b15%ur| fﬂed by
silica gl BB GAP2EHT SR ETLPEPRS G a’l‘i’@i@a‘?ﬁ@/ Og@agwmﬂltﬂwex}ure title
conpound Niske agekfliaw gt ceSégPorBceddes rﬁ%)éh l xture of
t.he abovz %&5 tertw- but (;gxycamr%oﬁill amﬂlo 4- n? r(g&p eny ?ngﬁ%gn?%ﬂnam d
methyl est&™ES. 76 mmol ), LiCl (573 mg, 13 52 mmol) ‘and K20 (0.122 ., 6.76

mol ) i ir 100 Cto 120 Cuntil tic indicated
conpl et e %%&mﬁfm fuléjﬂ? Hesi s 1993, 51]. Poured into ice-water,
extracted tW| ce with Et OAC washed with_brine, dried over MgSO4. Renoval

of the solvent |eft ayellow0|l was purified by silica gel
colum c 5 h the pure title conpound as
avyello S shtepff-bufydesterani no- hen 1

-carbagm d Cert u l ester red t|o of 12 nitro- henvl -carbamc
aci d er? h-%(lglu Icogg’%?gwaﬁgre%‘teﬂgﬁ”%( u}é‘l”i}ﬁ -Bitkgrdr pigeoial-Viopheaylt xt ure of

the nitr catbenypoaniditet- b@mhr)(amnm&qs s@tg% @%Eﬁ%y\(l\}édgosg?ﬂano%o nL) and

5-10% Pa ] carb aney -

vi gor ouspyéﬁoﬂggg '%P&P‘Bé t%%eﬁlﬁéfﬂe(%ﬁhpqi n?lthﬁlﬁdd ewt lightconpl et e
conver si pink sblid (¢atgdl yst was filtered of f, washed thoroughly with MeCH or
EtOH and 30 THE (1:1), the solvent was rermved in vacuumto give the title

conpound MMWHBRh30Wel$M -G €Y g rmap 134 Jur e enough for further transforrratl ons. 5
COct ober 2005 WO 02/083665 PCT/ EP02/ 03643 -41

15 Example J5
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.




Met hod b: Reduction wth SnCl2. 2H20 A m xture of the nitro conpound (1.0
mmol ) and SnCl 22H20 (5.0 mml ) was either stirred in Edbesfhgsl) at 70-80
C or al tv%ra%gtsy%ly in pyridine (3 nL) and DM (12 nl) at 23 C under Argon
at nosphere until” tlc indicated conplete conversion [cf 5PEEEPI2A364X. 1484,
25, 839]. The reaction mxture was brought to pH 8 by addition of sat.
NaHCO3-sal . and extracted with EtOQAc (2 X 100 nl). The conbi ned organic

| ayer were washed with brine and %&@&er Na2SO4. Renoval of the sol vent
left a yellow solid, which - if necessary - can be purified by silica gel
col um ch{bAetiegbahitnorphBliRAdy|4- b -1 Z igﬁnd}' Nﬁéﬁla%l !gngo a

m xture of .the nitro corrpoundd‘(d?. (t)rmr}%{lﬁ]h@% éﬁ&}lﬁ? SRl 19 | .
(1:1:1, %%e—rm_) was added Zinc dust (3.0 mmol) and the m xture was stirred
at 70 C er.. Argon atnosphere until tlc indicated conpl ete conversion.
Aqueous \L/j\ﬁg‘f({ﬁ%e %?ggp%@msmmrﬁd frerr@aniso- MthipwerpholiRediyb4i on with Fe and
HOAc 15 Taifcrantéthyleplnyl) @ ribink q?{ ?9\ L) g THELERO (4: 1,
10-50 nL) was,, ad féﬁp Feygomderrﬁk%.dgqpnaé’)m X e%%er?%%\%gp%gbﬂ&{{g,z%_ 12 drops)
and the n’n“ﬂca)r@’ uctiagy With 8aCki2H@ weonding toahggementlprepiderey (uettidd ti C

i ndi cat edbp@hﬂiﬁd&s%%}l&ﬁb}?&(gméﬁlgeous wor kup as described in nethod b.
Exanpl e ‘11 20 2- Am no=5

=nor phol i MES4TIP) 378.8 [{NW BN ORI Y7 Py ) - carbani cacid tert. -butyl ester
‘The title conmpound was prepared from

(5-norpholin-4-yl-2-nitro-4-trifl ugg_gﬂﬁ&igyl - phenyl)-carbam c acid
tert.-butyl ester (Exanple $1) by hydrogénation with 10 % Pd/ C according

to theogd 3 p\a oty ad_Ns Anpr phous, red
subst ance gg 72! g% [ ' S : ':. LpRenyticcatbapic o)
| - 1- hen PELEEHs SH&id tert.-butyl ester The title conpound was prepared
from(2- 'trto-4- rrol.-1-yl -phenyl)-carbamc acid tert.-butyl ester
( Exanpl e% s\ CORPAPBE ARa Pramres fomd5 4 Policxad®thipmprploliché yBQ-gener al
~pr ocedur enifro{geiffaecorddthylOBhadyleshBanR a¥Rik £ -5t ' _(1SP) 274
[(MH)t]. 1. 5 _Qct ober .2 l(c)jg \Xg 02/ 083665 ngﬁgo%f%iggfga% frond (2
amino-5-thiomorpho 1n-4-y1—4-tr1fluorornethy]-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). ‘




- 42 Examle 13 2-Am no-5- 2-nmetho -etho -4- rol-1- 1- hen | y -carbamc
acid tert.-bu 1 ester The title conpound vvas pr epar edsigc@iBer 2005

[ 5- (2- My BXNMgENOXY) -2-nitro-4-pyrrol -1-yl- phenyl]-car Wﬁ@@%@
tert.-butyl ester (Exanple A3) by hydrogenation with Rane i f
according to t he general procedure J (ogihod a). Obtained as an orange
solid (196 ng). Ms (ISP) 348 [(M:H)+]; nmp 117-119 C. Examle 14

12- Ami no- BISHER @2y { @4 p¥i) tlompl Hoyligsreny ) -carbamic acid tert. butyl ester 1o
The title conpound was prepared from

(5- et hoxy-2-nitro-4-pyrrol -1-yl-pBgyplpiiicarbamic acid tert.-butyl ester
(Exanple A4) (5.52 g, 16.6 mmol) by hydrogenatl on wth 10% Pd/ C accordi ng

to the gﬁ%@@f@trﬂﬂdﬁﬁhﬂ@l Eﬁbﬂﬁ&a@ﬁit@nl_bg esté}i nk solid (4.1
g). I\/S(ISP) 304 [(M+H)+]; np 134 C 15 Exanpl e 15 m no- 2-tert.-bu |-
rrol - 1- 1Th&tithetdmpountars h:repaaéd)&mw(Saéth Bhitro- h%n'ﬂuoﬁﬁﬁ@ch yipHeniid 1 €

conpousnd fram[ 4- u rrol 5rrethox-2-
ni 'Enrj o- £p]heny a]ngcggr%tg%fﬁfbu CGIS{T {é’f éPQ/& 53%5’ g%(IEQ’é’WWéi%?ge(lglgi rré 1.32
mol ) by @oh b 8 Bdf€hatordingniotthe g&%ﬂtﬂ:&&eaﬁfeqf(ﬂiéﬂ%dﬂ DALk AL ocedur e

] (metho ained as a light browmn gum (110 ng). M (I SP) 360
[ ( MtH) +] dsogézg%'g‘ls‘})}JG 2- Am no-5- anoneth | -4-iodo-hen 1 -carbam c acid

tert.-but title . conpound was prepared from

(5-nmor pho I]yﬂsrgf??) P @Tl{im 15§i ﬁ'uor onet hyl - phenyl)-carbamc acid
“tert.-butyl ester (Exanmpl e B1) (1.],_::'»3 . 3.3 mmol) by reduction wth
SnCl 22H20 according to the generalmﬁére J (method b). Obtained as a

%S} l()g 5 632' ﬂn‘n%gl' C{I?ql)o 5~ morggol)ln i (h'éz/lrnl;}—c%ar]h?cz z;c} ’ffertc-:but?rl gsxt:f:[rOber 2005 WO

‘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-thiomorpholin-4-yl-

henyl)-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.




PCT/ EP0O2/ 03643 -43- LanRt17 2-Am no-5-thiono holin-4- |-4-tri ur net
| -hen 1- carbamc acid tert.-butyl ester The title conpg lﬁhl%%? ody epar ed
from (2-nitro-5-thionorpholin-4-yl1-4 5 trifluoronethyl- ?carbamc

aci d t oMOIHMBHES ester (Exanple B2) (1.2 g, 2.95 mcl) b@Tmchmsuon with
SnCl _2H 0 according to the general procedure J (nmethod b). Obtained as a
yellow solid (978 ng). M5 (ISP) 378.3 1 H{]; nmp 117-119 C .xa , lIc 18 10
2- Am no-5- 1 |-dioxo-11 6-thiono i -trifluoronethvl- henvl -carbamc

acid tert. - utyI ester The title c%ﬁ%&%gé%g—swas prepared from
i50) ' 2 ..
. 19 -

aSt er [ prepared

f 2. noLit < 4- thyl -ph

yl ? Mo ba?nﬁgc”%%?’?“é *1%5 f‘)aa'f%sﬂ%fgty(éfﬂztéﬂ %ﬂfﬁg%%y iHporamehylsplegyinol ) by
o>1< |3 dgt i oncawbarhicacid. tatitamytesten(BrahyleBH) €3.46 g 10.6 ﬁﬂnrﬁ}bﬁhﬁﬁ-rbgé‘iﬁggﬁg%; H20§ o
EZ 4 Ht)wfgfg 15‘%%%?& E’méorr eﬁﬁé%rgewrﬁﬁrgﬁgufekﬁ?ﬁthogég@bﬁlﬁﬁdgﬁ)h&lﬁe gg;eral ]

pr ocedur egrdy {atiet (Bdd, By%)dot ained as a yellow solid (2.15 g). M (ISP)

410.3 [(M+H)]]; np 161-164 C. 20 Examle .

2- Ami no- Mﬁéiﬂf’d%?lﬂ e Uorpr RgI - phenyl ) -carbamic acid tert.-butyl ester
The title conpound was prepared from (S-nmet hoxy-2-nitro-4-tri El uoronet hyl -
phenyl )-carbamc acid tert.-butyl ester (Exanmple A7) (5.79 g, 17.2 mol) by
hydr ogenat i onllvi fohonipgdxfuples mbatotodhngrdpardtive denesh)l B taeasdityes-J (rret hOd

?2 5 C2 ° Ex erlﬁo)? _%kq'%?%ﬁ?ﬁ%ﬁn%%eg S%lulf}g f[g% W?'l“g%sleﬁ’(? F&ﬁt\iﬁi}g E&ﬁw’vg‘; car bam c

aci d f@r tsynthgsiybf dettageTompbiihds SgottptufichenasK pr epar ed from
(5-fluoro-2-nitro-4-trifluoronethyl-phenyl)- 30 carbamic acid tert.-butyl
ester (Exanple AS) (3.34 g, 10.3 mml) by hydrogenation wth 10 % Pd/C
according to the general procedsanera pfovetlihodka). Obtai ned as a yel | ow

solid (2.93 9).
Method a) Preparation of ethyl or tert.-butyl 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). |




WD 02/ 083665 -44 5 Cctober 2005 PCT/ EP02/03643 M5 (ISP) 295 [(MtH) +]; np
107-109 C. Exanple T1l 2-Am no-5-etho -4-trifl uororret@dctoblgp@o(j5 car bam c
aci d tegigRips¥dssester The title conpound was prepared g)r 036
(5-ethoxy-2-nitro-4-trifluoronethyl-phenyl)- carbamc- aC| EERHC 'Eutyl
ester (Exanple A9) (5.52 g, 15.8 mol ). 4g. hydrogenation wth 10 % Pd/C
according to the general procedure J (nethod a). Qotained as a yell ow

solid (3.84 g). M5 (ISP) 321 {( M+ i 53 C. Examle 12 10 2- Am no- 4-
ano-5-nor holin-4- 1- hen 1 -carbamc acid tert-bu | ester The title
conpound o8 tfiazohn f iphabicthdedthr 2- ni t r o- phenyl ) -

carbam c acid tert-butyl ester (Exanple B3) (5.01 g, 14.4 mmol) by
reduct i orPhaitttle coBpGLRd 2R preparedrfeim G- 2,3 ] bazeE %Enﬂh@ﬁﬁﬁ I@Rﬁ%l-l) thod b).

bt ai ned a_pink ljd..(,4.18 % . 15 M5 319. 4 ; 153
c." xampretedab o eRA ) fiadheazen e AR No. Aot Lin onethyisisieaire aci g
tert-bu |f0&®1?£ll’bysa_ﬂi‘[ﬁnﬁd:altiloﬁ vﬁﬂ{mﬁﬁds W@@I‘ﬂhqgﬁ’{bﬁﬂ Erom ]bz activat d;o? wnfh but vl

acl er uty

(4-cyano Ri t,r 0-.5-1 hi h 4-y] - -car bam

est er (Exg% FloRsrmage R n fe?‘e‘t“%‘!ﬂ) by 'Flgeaéﬁp@ﬁasqulhmgh@tsﬁ 2H20

accor di ng.nﬂMg(EieumﬁﬁIIalac@rr@ﬁx dﬂg&dral?i?&{ehgﬂe Iblme%%&”@@ta@éedaa@ 20fT- white
Mt+H) 69 Exanple 114

solld(18 | SP) 33 +]; np
2- Ami no- gﬁ%@?@ L CH%I\% oroneth 1-phenyl)-carbamc acid tert-bu | ester 25

;rgecth: glygwgw&ﬁwﬂﬁp{%g dt L;/Iomphenyl )- carbanmic acid tert-butyl ester

(Exan‘&]e All) (7.00 g, 20.5 mol) by r? uction with SnCl2 2H20O accordi ng
to the general procedure j (et hO(ﬁBQlP—éal ained as a yellow solid (3.13 g,

499 - M5 o({33R), 3 D%lenvl[b -0X plogcr;rrﬁc ac18tcrt -buty g’gt(g!l?er 2005

The title compound was prepared from methyl 3-cyanobenzoate [CAS-No. 13531-48-
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.
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WO 02/ 083665 -45 PCT/ EP02/ 03643 Exanpl e 115 2- Ani no-5- et h
| -4-tritluorometh |-. hen | -carbamc acid tert-butyl ?%)tcﬁ;b'el]-%tﬁstitle

conpoun% V@@ gﬁrgpar ed from (5-methyl-2-nitro-4-trifluoromethyl-phenyl)-

O UOFYF ert-butyl ester (Exanple B5) (3.40 g, 1PG/ERBI0J6HY
hydrogenation 5 with 10% Pd/ C accordi ng,.to the general procedure J (nethod
‘a). Obtained as light gray solid (3.0 9, 97%. MS (I1SP) 291.2 [(MtH)+]; np
174 C. The follow ng exanpl es rel St ekgle preparation of the ethyl or
tert.-butyl 3- aryl-3-o0xo0-propion ig"erner al formula IVa), which serve as

bui | di ng (REPEKSxd-B- (B8 (1&RLFIRL] nt heti ¢
Schenme K): General, procedur

t ent . - butBEPIgNie agidgeriybutybestaronat es The ethyl or tert.-butyl
3-aryl - B-ﬂéoiﬂ;)r opi onates were prepared fromthe aryl acid chlorides and
“ethyl or t¥ftte-Bmpprndmaspeepereddreas {REMD4 3 teteBATonyraH 240 Gtncthand 15

75486-533 ' 3L : ' t_ 0 0 C according,to
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THF/ MeOHQHd days. 73) Bart phthh obitai)edRnetpeinlatisoy, 1.7 Rrrdol) wis et@ted WALH DI ¢ aci ds

The 3-ar yh~3=-.0%0 F-OFH | ds_were prepared fr ryl. _acid chlorides

and b s%%hf?ﬁi?ﬁﬂ?ﬂ?gn%% PP R EE P BRS¢

accor di n§lyet 2 it For 20donicrorg, 13.98151‘,1’101]}5),ytﬂe@ﬁﬂex{tﬁﬁﬂﬂ@ﬂitﬁh}er@.%u‘@?’[ h n-BuLi in
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- MS (ISP) 402 [(M+H)].

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




WD 02/ 083665 PCT/ EP02/ 03643 -46 Exanple KI 3-Ox0-343-f 1 2 3 triazol-I-
l1-hen 1 - rois is acid eth 1 ester The title conpoundswag yor red from
3-[ 1, 2m3p b1es38@l - 1-yl - benzoic acid, prepared by refl uxi,{J.g gg%glshyl

3-azi dobenzoat e [ CAS-No. 93066-93-4] in trimethylsilyl acetVIend o4

foll owed by saponification with agqueous4¥aCH in refluxing EtOH by
activati on with ethyl chloroformte/ Et 3N and reaction with ethyl malonate
pot assi unf'§3 Eomen WitkEnsBuLidn THIkRT-78 °C foraH3 @llevestbydiueachiiag ganar al

pr ocedur esteal ' | i | | qw sol i %2. 22 9). M5 (El)
259 (M); ﬁggftd;?lgaé?d slu(?%]%hg%ger@aéqn ‘gl-tgri%?%ﬁ aﬁgr?oi’c'}k?ggxét-%r Grgf)ani c acid
tert. but y%ggé b fredtmeent withditb i tuhdund scqpate pasoeding 6 pereedl B¥dcedure K

3- cyanobe =1 - 48 y treatment wwth lithiumtert.-butyl
acetate agétgrﬁg{?%{j%galggﬁgggﬁé%rwo%%ggﬁ%equ (method b). Obtained as a |ight
brown gi IMSS(gpjiﬁ)gl(W.. 15 Ms (El') 245 (MWM+). Exanmple K3 3- 2-C ano- idin-4- |
-3-0x0- roionic acid tert_-bu | ester The title conpound was prepared from -
2-cyano-isonicotinic acid ethyl es e SRS No. 58481-14-4] by treatnent
with lithiumtert.-butyl acetate a to general 20 procedure K
(et hod b3_f3- i l.AS; bkt hr.own ' M5, (1L SN), 245
[(MH)-]. Q%BK GipRnliin AL hds opion - ro

12i oni ¢ ol&rtgbuighesterny 1 ester The title conmpound was prepared from et hyl
3-(3-nethyl -i soxazol -5-yl)-benzoate 25 [prepared by reaction of ethyl
3- et hyny| bsitsomoond - wis. prapsaikos- G1dimdrhylamimsmdtbyle 19f 3} NGSol-1-

acet alygloxfy- t ty cOf ri di.ne. j C13_at 50 C accordin
o Tet' angr oo Tooi Tty SusdPORUl i B ndtidRertoamoioung i " butyi
acetate a¥BGeHf figpsio tgdie radespribgkiduheprép{rEibh o ERmplORbanAeAsg 2 yel | ow
S0l 05L2 1R obiiined Modf: (R0 TEMIED 1d 23 29 K oifiwed by aadioon o7 00> V0

02/ 083665, PCT/ EPO .
. dimethylamine (7.9 M in H,0) and stirring at 23 to 70 °C forl h.} (2.14 g, 8.22 mmol)

by treatment with lithjum .tert.-butyl acetate according to general procedure K
15 (method b). Obtained as a yellow 0il (2.90 g).

MS (ISP) 345 [(M+H)"].

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




-47 Example K5 (_RS - 3- Oxo0-3-{3-15-. (tetrahydro-pyran-2-yloxynethy- - 1 2 3
triazol-1-yll phenyl} propionic acid tert.-bu | estersfHebet 206 corrpound
was pr R&r ?l from (RS)-3-[5-(tetrahydro-pyran-2-yloxynethyl)- s [ 1,2, 3]
triazol "-%%3%_8nzoi ¢ acid nethyl ester (pr epar ed by t h&fGTHRBAPGY
sequence: i.) et hyI 3-azi dobenzoat e [4gAS- . 93066-93-4] (15.55 g, 88
nmmol ) and (RS)-tert.

135504 Bd '%?3*1‘5%@1"3?5%’ 3ty Ve PRl &l sy iy s, 1) e

obt ai ned rﬁmt@iwah 3,4¢di Y@‘OQZH-(paran%ldlmthGmsp-ﬁtsOH-HQOuﬂ DIBAR: 0300 L, IMin

3 2, Bk Rt g A BUPPEMETS LR b B (400 L) for
(400 m.) J&n@ foo AT miMISwed3y arstreamt of Z2),Cv.) The olbtained&)(@de dcid washaredof the

| glb}]%:%déﬂ?%yr agb(a %i%ggcrirgonclg %O“rrg%li %"Lgatd'sor gtaf%r iﬁhu‘ﬁs%&%fg’@m in DCM (38

nm) at 23ngefidr(220 ghd.$2 (BodPwas red@edwiths|4-dibydior mtﬁﬁm (1V\4;t ALl id.9i um

Cot o ned Ry BEL ShBp RET S QH O SR B B mbb 3 Wl P Beor @ o 3. 12-

3-Meth |mmoiaé:mreaﬁnant withdithiudn tert.-b3regd ¥ Getate @cdogding t@gérﬁra@%&cedmlt ester

'2|'h(e3t Irr;[slt ﬁ“i-l 50%98?%% )gl%i@ﬁ%(()ﬁy?ﬁ)c acid 20 nethyl ester [prepared by
i.) rﬁ)actlg) 24% ( onicotinic acid nethyl ester [CAS No. 134579-47-8]
(sPeemsA acéi%i,f

with trinmet ene according to general procedure H, ii.)
desilylation byreactlon W th catE m%g:n MeOH at O Cfor 4 h; iii.)
cycloadditon wth a m xture of AL | doxi ne, Et3N and cat. anount of

pyridi ne peny_ GG g ' 40, 2985-2988) by
treat men ' ; i e ets 2 E¥Eher al

pr ocedur ionistabiddetyybu i ned as a brovvn soI id (5 17 g) M5 (ElI) 302
(M#);5 ni 59 67 C Exarrple Z7 3- 3- 2-Meth | -2H azol-3- 1 - hen | -3-o0xo0-
ro ioni c él@lttﬂletcempoubdlwlas espard §OnT (RS)3-{3- (—:tenﬂmal@bupgh ngw f8t)-f r om
3-(2-1e zoi ¢_acid, .nmet ared by i.)
reactl on o DM{)rgér?rng aﬁ}edn%}fi?'y es?r Iieﬁﬁegﬁioﬁb{%p? z%éﬁ E"[‘

163852- 0m®1]1Y1 ehezoiescit/inkthott espdr rﬁ@AlSrNdE@G}BEaSO -BBbfrrbarimedt ﬁ:mdws,,cat i
chr omat ogrRRAk By SARELACHEN Sy Aot (hSPIRL el d.(. L eat ment of the

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).

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




5 Oct ober 2005 WD 02/083665 PCT/ EP02/ 03643 -48 clean isomer with n-Buli in
THE at -78 C for 1 h, followed by quenching with a stgeRmyef¢de2 and

subsequeyy oamb&si fication with MeOH and conc. H2SO4 at 2&1&131}&?03 14’1,8 h.] by
. treatnent with lithiumtert.-butyl acetate according to ‘genera f) ocedure K

(method b). Obtained as a yellowoil (6506 g). 5 M5 (EI) 300 (M). Exanple
K8 3- 3- 5-Dinmeth lamnometh |- 1 2 3 triazol-i- | - hen | -3-0x0- ro ionic
aci d  t ermalopifepotassuersalivatht BN end Mgy iCHaGN peepdingdo fémal

3-(5--di N R - 2. 3ltriazol -1+ | ) - benzoic acid nethyl
ester [p;%%ar gg%gom rﬁ@%}yﬁ%?}%{%a&%é’ﬁ%ﬁg#g?%g ing the synthetic steps
i) to iijs)iss o8 | in the preparation of Exanple K5 and reacting

t he obt ai neg Sﬁodﬁﬁ@tmﬁyﬂ SOC12 in THE at 0 to 23 C for 1 h, followed by

addition of dinmethylamne (7.9 Md.n nd stirring at 23 to 70 C forl
h.] (2.14 g, 8.22 mvl) by treatr]?éc%'f‘llggﬁggﬂflithiumtert.-butyl acet at e

accor ds nqrkN3aspekals_RreGedune K 1o ' | ow oi |
(2.90 g). I\(bg_?l bj-’a{ d@b@c[:t VT T ' ; W TRELT =

| - i soxaz@roBlonik acigaigrttbuiyl - ro ionic acid tert.-bu | ester The title
conmpound was prepared from nethyl 3-(3-nethoxynethyl-isoxazol-5-yl)- 20

benzoat e Thsitilszoapovpd s ptapereddtore{ R§)-3 45 tdipahyd @lzeyl{,ﬁé&thﬁ%.

178742-9 ' ' e _of 2- met hox et.a.l doxi me [ CAS- No.

71494 0347 AR B EbiE o shi ol T B e iRt peciones: Acor di ng

to Tet r aledthyd-1884,2,4072z8b 851 )2988bate - AS- Hat rezee-arid) (39.4 hilga tert. - butyl

aceta i , regedure K hod b) . tarned as a |ight

vol | out 1 Faeon el 4000 DR BT Geet (AT BLER Srabio et s hodtied. 5. 73-

3- tetrafiCdegstaliisativn ffammetdr dnd-etlgdxazatmbrank (1Npfielled a MERIHDNGoBE! d

tent.: buys e i.tdeconpaun S. pr.epar fro

(RS)-3-[3% % gifégﬁ{/ﬁ}g%ﬁ?f - -eyqr{g%}ﬁfgfrﬁm%rﬁa? {?éé 5’35’%%&5 yagrepctefenzoi ¢ aci d

met hyl  e3tity 3.4 shilgylae-G#-pyran 29.5 alll, 620 AgnaPaNeBALImbunt ATESH-H,0 in

o 00e-” Phahd:ofch e RSy AL MEF (5t 5t Y b B8, bEAR 0 vy vhuren 2O

_ 15 chromatography on silica gel (toluene/ethyl acetate 1:1) gave a light brown oil.] (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)].

iria

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)*.




~mmol ) and hydroxyl am ne hydrochloride (4.74 g, 68 mol) were refluxed in

. EtOH for | h; ii.) The obtained ester (5.94 g, 20 P%é% uced with
LiAlH4 (761 ngy, 20 5 October 2005 WO 02/083665 PCT/ EPOZIFE3643"P49 mmol) in
THE at WOO208%66F | h; iii.) The obtained al cohol (4.90 @CTHEPorossk) was

reacted with 3, 4-di hydro-2H pyran and cat. anount p-TsOHH20 in DCM at 23 C
for 20 h. iv.) The obtai ned THP-et her '(5§.'24 g, 15 mmol) was treated with
n-BuLi at - 78 C for 45 mn, follquwed )i( stream of CO2. v.) The obtai ned
crude acid was stirred s in MeOH nd conc. H2SO4 (6.5 nlL) at 50 C
for 12 h.5 W ) 201 .62 mml ) was reacted with
3, 4- di hydro= i Ip-TsOHH20 i n DCM

(17 m) aa Sthq3_@b5h| §2 4{4{:& 7.7 nmmol) bytreatnent with lithium
tert. -but e al procedure K (rret hod b) bt ai ned
asayellw0|l ) R). 402 Mt l e K

(RS) - ol ?‘P%("’ré@B R %E&E’pﬁ Qr? {ﬂ%gy%@ FRJPUOJP SEsats) 3. vl

th ;1y|3 5 [ propmny]ebetmode (724 g)tzlu dhetb}ﬂfeﬂfef] Thes 1. S’dl&rﬁ%@léﬂﬂnﬁﬁsfop n%par ed from
R 5- tet an nmet 15 i soxazo -b enzoic
aci d net hyf 8%‘?1&5“? ?"%‘Hqte\é)ev@ %ﬂ%’ﬁ’o‘?ﬂ‘l”ﬁf’ﬁ@@vﬁé{‘ﬁb}df’ “Benzoi ¢ acid

et hy! esbremo[ﬁé&o&i@l) -Rhidbe 815:104) oy yEli@abirent with NCS, cat. anount

pyridine in CHCI 3 fol | owed by addltlon of (RS)-tetrahydro-2-(2-

pr opyny| dxXyWletRil3pia-arttaidxslobw-dbbedzone of Et3N in CHCI3 at 23 C.] by

treatment with lithiumtert.-butyl acetate according to general procedure
K (met hodA bjixtuOof@thylie - nto- pﬁiﬂx@:vyl)obénzéﬁe @@49 )arMSfoHng»Md

T(M ] 3- pyrazol - pi oni caC|d tert
- but yHI)l 0 Tgxw#ﬁgﬁ?%%goc%%% %Hésr(é’(ﬁ' P&%{r%@égqeh&eew Hienzoi ¢
aci d net hand ieﬂ&ﬁhaﬁgixfwﬁy&bwaslﬁ&ﬁbﬁ’rcr%azgdh Byd évapBtENndhk Restduehi UM
tert. - but‘¥a edure K (nmethod. b). Obtained

taf e ;accordi
as a vyell 0\)?/1’(51??1 ‘?% %063“05{@9?}'5?’)51 g@l‘?%t 051 1et 3816 333)@5?(51‘{?1( 83x[ 1, 2
31t ri azolmethyl3-fremythyl-prapl- qrylpbaczb@k@ag Whitbsdipl ester

c) 3-([5-Methyl-oxazol-4-yl]- phenvyl)-3-0xo-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-




30 The title conpound was prepared from3-[1,2,3]triazol -1-yl -benzoic acid
[ prepared by refluxing of nethyl 3-azi dobenzoate [CAS-No 93066-93-4] in
trirretr\?({ S()ié%ﬂ petylene fol |l owed by saponification wh Pntol s NaCH in
ref | uxi ®(10.0 g, 52.86 mmol) by activation witFd{ERPR/03643

chl orof ormat ef Et 3N and reaction with nopo tert.-butyl 5 Cctober 2005 WO
02/ 083665 PCT/ EP02/ 03643 -50 nml onate pdtassiumsalt with Et3N and Mg 2 in

o | (11, St 8 RS e Py RS B 430 feome P s Bty °15°°
tetrahydﬂ’éuf“‘(/f)én 2- toeth | - 1,2,41 triazol-I- 1 - hen |l - roionic acid

tert.-bu | _ester The title corrpound was prepared from
(RS) - 3- ‘k’—-" ahydedngtuylah! Rtrghwieg a2} voxyh ' lvilbenzoi c

aci d net yg, 1§§’%%E1d[t 1e Py the following sequence i.) methyl

3-(1H1 zoate, [CAS-No. 167626-27-91 (39.4 g, 194 10

nmol vva |.dahyde- I n,an autoclave for 41
) swag h@%ﬁ&\?&nhﬂgp | Sﬂs oL, Aayae. wal gh%‘g%f%ﬁﬁate)gégqréwg/tﬂ gsagral (1: 1)

h at 150 C. Crista atlonfromvva er

yi el ded Rroqeghte Hfmokhod b)) iwlgivg 2-4x8-13[3-53 Y ethy- zleéaeahyatop Ehe-gbipi ned
mat eri al reac th 3, 4-di yran (29.3
m., 320 nn’ém %“ Ocatﬁ} gﬁg‘{ﬂt%ﬂ%‘ﬁﬁfﬂggmmuﬁ%ﬁf TER ! "34’1’@’ ?1360 m)/ THF
(300 M) at 23 C for 20 h. Purlflggtloln;gé colum 15 chromarography on

t

silica gel (toluene/ethyl acetate a light browm oil.] (16.6 g,

52. 3 MblofsUsGaLAhah M By cefat e

general “procedure K BWSPHE(14. 3 g,

68%) . IONSQQM_MQMQ[(MH)] Exanpl e K15 20 3-Ox0-3- 3- 1 2 4 triazol.

l1-hen 1 - roionic acid tert-butyl ester The title conpound was prepared

f rom et AY$-(&Hydroxmnathylehiakol2-yl)-trengicati h€AGestp. 167626-27-9] by
treatnment with lithiumtert.-butyl acetate according to general procedure
K (et ho&fb}ﬂul@@tférth@da@smaﬂ rmanipecld nplet}d'lés?eﬂ{léﬁg) 1, MBichRky-2287 (M+) . 25

Exanpl e 3 § cid.ter ul ester
The titl E;C%Srrﬁ‘éuné ﬂ%@%}%ﬁ%??%‘rﬁ Iy Rns ! Pl e datears b3 genzoat e
‘ 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.

_)

accord.l ng to

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]iew 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)"].




[ prepared from 3-(1H i m dazol -1-yl)benzoic acid U. Med. Chem 1987, 30, 1342;
CAS- No. [ 108035-47-8] by refluxing in conc. H2SOM4I Me y treatment with
lithiu O tert.-butyl acetate according to general pr% & F%ZQQ5( nmet hod b).
bt ai ned ALER6Sor ange- brown oil. MS (1 SP) 287 [(MrH) +] . PGI/ERRSBENs 2005 WO
02/ 083665 PCT/ EP02/ 03643 -51- Exanple K17 3-Oxo- 13- 5-neth |-oxazol-4- 1
-hen 1 - roionic acid tert.-bu 1 ester33a) Methyl 3 - 2-bronp- ro ion 1
- benzoat e Bropj 4.6 n s dropped at 20-30 C over 20 mn. to a
sol ution of ﬁ@%“-‘%@ll‘g@“g eﬁ?‘%ﬂﬁt"\’g%@ Hé&if@f%a@t’(oilﬁfﬁhe Eraryl?. Hidimeathl- et her (0. 15
Q StirrifgldmsinduienigedertorrhQla IV) Avhideridg bhﬁa&gb?&kgﬁ(%w e was then
evapor at esg, H;e.vai; urpto ive rrgt H%/VI 3-.(2- brono-propionyl)-benzoate (25.5
g) as a yartow 81 e Tfﬁetl\%fffﬁﬂun s (Systhedi pchempdalol - 4- 1 -benzoate A mixture
of nethyl 3-(2-brono-propionyl)-benzoate (5.42 g) and formamde (3.6 1o m)
was heated to 130C for 5 h. The_ m xture was cool ed and partitioned between
H20O and-AcCEt. The organic Iay@?%ﬁ@%é%ver Na2SO4 and evaporated and
! ifie ) ogr.aphy on silica gel (AcOEt/hexane 1:4

R1EX1H 40 A1)

5-oxazol -4-yl] -benzoate as

white SOlﬂ‘-lg!!hog)ag 3 1 5-Met hyl -oxazol -4-yl |- phenyl) - 3-o0xo-propionic acid
tert.-but r 15 Methyl 3-[5-nethyl-oxazol -4-yl J-benzoate was treated

with lithiumtert - but vl te according to the general procedure K
(met hod B&'ﬁé{@ og‘g{ \E/’% cgm(e }“m@‘?’gﬁﬁéﬁswﬂ?ﬂu]@afﬁﬁ&m?ﬁs)llo@(@?i%r opi oni ¢ aci d

tert. - butprbpiesiceridaand cpalytic y@bhavofRohe. HE5OTB} 8iftlBoRLiMBLAVITA) in
20 A solution of nethyl

3-[2-hY- met hvl - 5- hyl -t hi.azol - 4-yl ~-benzoate 20
3 (- br oAV o7 S braeiotgigo Ghediniiasi Balc 1984ty 1596. The fine
car bony| eydidi were plugified by iBcdgd FolufmnEhQini@ M&%etlﬁ?éf%@ t reflux for
8 h. The mxture was partiti ogﬁed bet ween Hz%aghg AcCkEt . eAgigani c layer
was dri eqvMahddbevaporated. The resi due was dissolved in MeCH (20 m ), NaOwe
(0.54 g) was added, and the mixture was heated to 60C for 1 h. The mxture
was di | ute 6uiryh2,Ralinettaigl, BRlid:hen-ovas ket pkpdtedNobhe 104 -lhiRearyiThe
organi c layer was dried and evapor ated and, . . )

O-propionates by treatment with trifluoroacetic anhydride (TFAA) in a mixture of

TFA and acetone at 23 °C according to Tetrahedron Lett. 1998, 39, 2253. The final

15 products were if necessary purified by silica gel column chromatography with
hexane/EtOAc.

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.).




the residue was crystallized fromAcOEt to give nethyl

3-[2-hydroxynet hyl - 5-met hyl - thi azol -4-yl 1- benzoate (15 2)7t %) fO%SMi te
solid. Byolbdiyss 3-5- met hyl - , CTEP02/03643

t et rahydro- pyran-2-yl oxynet hyl ) -t hi azol -4-yl | - benzoat e K ure-of the
above material (1.1 g), dihydropyrane (6473 nL) and p 30 tol uenesulfonl C
acid hydrate (0.08 g) in AcCeEt (10 rnL) was stirred at 20 C for 20 h. The
solution was diluted with AcOEt, wEhggdlelizt h 5% NaHCO3 sol ution and with
brine, dried and evaporated in vacuum The residual oil was purified by
chr omat ogbdptimidarobilivi-chemd]-20sdineA¢OEs | dibgixanend 1: 3) as el uent to give
met hyl 5 WD 02/ 083665 -52 5 October 2005 PCT/ EP02/ 03643

3-
met hyl - 2- T%eﬁ-r(&hmﬂdazeby{yhph@&}d{] b—mxﬁqirhpibhrdd&id&ll@prébaréd frombenzpate (1.65 Q)

|
F ot ranycr BB N ool kaBrF Ry diociloods IEPired B smgiment of 5-(Bimi ¢ aci d
tert.-bu lmesiadl-B)-Beszcabaid(fnddedr Cdm. 1887 tausem@ot:m Nb [1dgabsiayigert. - butyl

S oxor 5- [ HRSOCID R IR s RS G i RS R LBt in Sl faro o

met hyl ) - tﬁncazblhg 233 gén]erabhﬁi‘clﬂdre@’(@z@&tﬁéﬂ €1)aThélcriu@E inarddidl Whs 21smRe @
pal e- ye||OWﬂ1 | e ,K19 3-Ox0-.3- 3- 14- tetrah dro- ran-2- _| oxvnet hvl

" -thi azol -3¢ m}?ecr?nf ound by;stiting mﬁppé%l?edlylcﬁ?teoﬁdﬁonéﬁéﬁéfc%@ég H dro

et h | -t hi szgenet ptocedred Lqntetlasd 4. Obtdnydd a@%h%'i-an%e @érﬁitsél'id? A7 me)
3-t hi ocar banoyl - benzoic acid nethyl ester (7.8 9), 1, 3- dlchloro 2- propanone

(8.4 gp ahih (BAHGOEM™. 4 g) in 1, 4-dioxane (180 mnl) was heated to 60 C for
24 h. The reaction mxture was cooled to 20 C and added to a stirred
solution of 15 NaOwe (5.4 g) in Me@khhgeQaqnl). Stirring was continued for
0.5 h. The m xture was poured into ice-cold 2N HC1(200 nlL) and the product

was ext r agi{@dodo-the 2-difhiaehyl-O1 bGnddaysr was washed with brine, dried

and evaporated in vacuum The residue was crystallized from CH2Cl 2 /hexane
to give BThﬂghyddexphaiymy}ﬂk@pﬁd}ﬁlbnﬁ-ayﬂd)web@i k&l fr&ﬁlsdxoﬂebé}ﬁb)ﬁes'[ er (7.5 9)

i ght - 20..b -t t
ifits hi 1’3.30| ¢ @ér@%%ﬁé%ﬁnal)ﬁ@fifﬂﬁ(tf&&?tﬁ¥15£¥h}w? &dfo ‘E“Ilrggggﬁ’\’i’éol}mt eri al
(7.5 gp, WnthyEdyI\merrﬁb,dﬁ(ié thmil))anddB P75 4188 g b Bh CH,aN g omgdrate (0. 19
g) in Ac OzLEctco {TL generafprocec[urrg % @netgod 8) '?fle cruge rn-gﬂ'.%afp I1u9t gl)(%vr;ls nas

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




diluted with AcCEt, washed with 5% NaHCO3 sol ution and with brine, dried
~over Na2SO4 and evaporated in vacuum The residual % Wg)z) &J@fled by
chromatgfchra %5 on silica gel using AcCEt/hexane (1: P 2nt to gi ve
3-[4-(t ‘é‘ﬁ? pyran-2- yl oxynet hyl)-thiazol -2-yl] - benXSI’EP@EB&I3 et hyl
ester (9.6 g) as a pale-yellow oil. c)_ g Ox0-3- 3- 4- tetrah dro- n-2- 1o
ethyl) -thiazol-2- - hen | - roionic dcid tert-bu I ester A sarrple of the

above ﬁatﬁﬁ'ﬂﬁéné&e@w@n EYes, tarnﬁ‘%rrﬁ? Mctd}éirt§ Hk’m:}se(fned ¥ap0ra(fec{ P 30

according.to general procedure K
3- 0X0- 3- [ggve[ 4?1(%1-@1;9@1 ¥lg=aminocarbonyl}-benzoic acid methyl ester (4.0 g) as an oil.
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formul a I\/]z serve as ocks 1'n he target
conpound? l\éyﬁdmﬂuogéﬂamlun)on 3®hhﬁaﬂnpd0’aedfiaami.ancﬁe epad & gea of 6-a

| -2 2-di 6- hyl - . 1,3
] di oxi nI Lge Jg)}%%ls)r wlf gg%%%%krﬁel F“t g) ?'&6%‘%@% Binf“cP g‘g%@@éa%d [

cat al yt i dv-afooitusfof ¢ @aatqags(mz 1@) mﬁ (4orldanéNK@EH (d IR hiefked

I soproperwlsoae%@ﬁ% ﬁlt él%éolﬁuaﬁ%{ S'ald??; “ﬂg@ggj%ﬁha | mtﬁg&ﬂam 83, 31,

1896. The_final 10 ts were
chr ot Og‘ﬁ‘é@ﬁyewstlwqii asaanddibeOrith 3N|\I§Ch1'ldi the Paeduct was extracted Wlth

6- | -2 [ d f - but vyl
3 ?%’58%?@’6.%%%& B P N A E T A
(TFAA) i nCav- }ﬁf tsurrdbagflic éltﬁi:b\(‘!ahgﬁ mdatnnéuatﬂu tRidngl d@&ﬁﬁedhm@uérfb ah@tthahedr on

Is_?lt It Calgzgsultﬁ%ca%@éﬁ?m IJEI Sfﬂlpgﬁﬁwas us lrﬁ%&dﬂmﬁ ﬁ&étep@igaﬁf@igugl f Ized by

2-Di neth bls(@lrwbﬂ@ﬂizl)malosa_te @h:tdm Bumm btHee nz-a0i Ot IOE’C'E&a)rdm% to general
- 3-(3- ?Sya@E’OQBEWKXm%ﬂ%ﬂo&wﬁﬁ'cpuiyecfna ecrka “Vg?%raRgfe P gxtg trh%rtrlltle cyanobenzoyl

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-4- carboxylic acid ethyl ester [prepared by
~ the following sequence: i.} A mixture of isophthalic acia 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

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




20 chloride (828 ng, 5 nmmol) and bis(trinmethylsilyl)nmalonate (2.56 niL, 10
nmmol) with n-BuLi (1.6Min hexane, 6.25 nL) in ether gb 0 Oto 0C
accordi bhDe3gneral  procedure K (method c2). The cru Cg% 1%64 1.04 g)
‘was transtfornmed into the title conpound by stirring in 1sS0propenyl acetate
and TFA according to general procedure-sg.(nethod a). Obtained as a |ight
yellow solid (0.8 g). 25 M5 (ET) 229 (M); nip 138 C (dec.). Exanple L2

4-(2 2-Di mmlytr-y@tabmpmo-?z?mivom}m carbomdibacﬂﬁf(ﬁ.digmﬂragfl)gﬁémt rile The
title co . pEepare I 3- (12- cyano- pyri di n- 4- - 3- 0XQ- pr.opi oni ¢
acid ter'trrtwﬁ gﬁﬁy“p@%i? & PO?%@Bfigg]méltlﬁ§¥%rEP’Fﬁﬁcﬁ& i‘glorﬁﬁl%élsﬁfﬁ‘g‘-fwﬂi’h TFAA
3 30 0] By o o e 505
: g). ® , ec. ). _ . ober
PCT/ EP02/ 6‘%@4 ‘“‘9‘25’5‘%“%%%%871)"-531 g%céguf§-?iéﬂ“ﬁ§2@F2)\1/\?hig%’éﬁ mategalwagi neth |- 1 3
1 di oxisn- 4raosferibkinge (hi3-tithi cdagolnd by ktinheiy Estﬁap%?l-aQé@%QMc%n@.Ci d was
pr epar ed 3- (1§ 1 mdazol -1-yl nzaqyl, ¢chl.oride hydrochl oride [ prepared
by treat n%%?gb?ccéf%ﬂi%eflﬁﬁaga%?i%% gﬁﬁegmézaﬁi Qg%}eé agjpabervellowycaysknls
1987, 30, 1842g).CAS- No. [108035-47-8] wth SOCl 2) and
~bis(trimethylsilyl)mal onate with Et3N and LiBr in CH3CN at 0 C according
to generaMS:)fEi}:WM"")]ﬁn@msuned°g|()1ec_)‘!'he crude material was transforned
into the title conmpound by stirring in isopropenyl acetate and conc. H2SO4
according to general procedure L Rd7a). Obtai ned as an orange
sem.solid (617 ng). 10 M5 (El) 270 (M+). Exanple L4 6- 3-lodo-hen 1 -2

2- di metoh  R-[33(2,230imiithi rode-6He 1, FdRx8r-4 31)- geovi henydi 43 S8 &nBE aBoNni ¢ aci d
was prepared from 3-iodobenzoyl chlori a%%.‘%‘m*—m%
bis(trinme | )mal onate (21.0 ni, 82.8 mmwl) is with Et3N (23 ni,
165 5 o o0 B Lt e L0, oL e O C sccardng (o
~ transf or megoi 2H{® chlbeoceitidngl-panydudichz bly-4¢drb dtyllg adif rkSRASRE PrkpAcEt at e and
OO o SoBPhelGhRtg: R IEN D 2oliOR S Skl T A8 Sy end 1EB 357 2 @
yel 'ow soPf (8" 8"§§ p (16.6 g) 1,3,
15 tetramethyl-guanidine (27.7 mL) in DMSO (75 mL) was added at 0 °C allyl bromide
(18.6 mL) and the mixture was stirred at 20 °C for 6h. The mixture was diluted with
EtOAc and washed with 2N HCl and brine. The organic layer was dried and
evaporated. The remaining oil (21.5 g) was dissolved in DMSQ (40 mL) and, after the
addition of LiOH hydrate (2.8 g) and H,O (1 mL), the mixture was heated to 60 °C for
20 3 h. The solution was diluted with EtOAc and then extracted with 5% NaHCO5-
solution. The agueous layer was acidified with 25% HCl and the precipitated product
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




M5 (ET) 330 (M¥); np 79-80 C (dec.). 20 Exanple L5 2 2-Dineth |-6-
3-oxazol -2- |-hen 1- 11,31 di oxi n-4-one The

3-(3- oxazol - 2-¥| _phenyl ) - 3- oxo- propi oni ¢ aci d was pr epaPStPoet R
3- oxaz oV 92§36 henzoyl chloride [prepared by the fol | owikGj/ERegas@ze: i.) To
a solution of isophthalic acid nononethyl ester (5.83 g) in DVF (150 nli)
were added at -35 C 88% 1 25 hydroxy-bédzotriazole (7.83 g) and

N- ( 3-di ' 1)-N - eth bodi i m de hydrochl oride (9.78 d
the mxt CPRReaehy vle bt et s ebieat iagval®) aririosebasiyde.

~di et hyl @hem]-4,64diﬁﬁdmtoxame-mr&o%}umd&%ﬁ@ﬁ%e%ﬁ{aga% Zﬁlo%&% ﬁ%ﬁzg g-nd

The m xtuyre .all.owed to.ywarmup to 0 C over 2
extract egr o\ﬂﬁs‘é\ﬁﬁ’@flﬁ&gb“ *ﬂ?éerﬁ‘r@ﬁrﬁé 1ngyarctygs of agesonddils (FSanbkandapyyiding h 30 5%
aqueous €TimiywachdiedseD °CNOHAR45At VhdPARAhRN) DB A6 pee Na2SO4 and

evaporated in vacuumto

3-[N (2, ?‘Hﬁ”ﬁ%%%%tweét%?g'j’é%ﬁ%b@b@@wﬁh B&psened wadied with W H@st er (8. 2
g) as anand briné.iThe ofgarfc Bk Afie@find bV, _o%&gfd e é‘f%?”igé’ﬁk%b%’ﬁﬁ-(m )

was addethN HO’(Rﬁg%‘O en%% After being stirre ] , e’‘m xture was
5 Oct obePRIHY50 A 6386 ped msthp/eerss 4. L ©5s hght brovonagstdatmapen Et OAC
and bri ngo4-Thee@rYarhi€ magey@l (104 i : V. ﬁﬁ t Lye

3-[N (2- -eth Ivg- ar;i ng ar b(ggf/ll %dgﬁ%?@@%%%@ﬁéﬁy eés%%agg&%/4.0 g) as an
oil. ii?’fﬁ“?&% PYASE 3FFo8%108 F sengkal Brecsrureds (mghhoil ib) & gitie 3r(dwettuame (35 nl)

was addeghaiyl)28xaColelDcAbSotibL (atsl B8N0 Lphenyl,phosphi ne
phatljbhatole Oc &@hl Eéi@@n&% e.gtgtl'ﬁ;g0 %}?ag\%hﬁéslafo&ﬁ %r%ét\%é’sm tzlﬁérlr ed at 20

(9.4 9) Lpdichlora hane (350 5

C for Ogﬂ%%;ﬁgcgﬁﬁg& ooy ligerskb - 26 $rivaseatedl sirdithionyhitdenidef iat e sol uti on
and H O tdhidnedn@\(kd rdRER e & ' - ol -2-yl y benzoi c
acid nethyl éstn e ((rl 05 q‘%.fggb%lli gﬁl{a QE;%\}E% v?glu?édél‘ﬁ%%g[ﬁ%d’egstgg'b) A

m xture oforHigdRs Eipethylilylnalgyate mittyn-BaLinhethendt 290 K (°C L) was heat ed
to 80 C iqbrdindtduenth®paRbdlirk Y MAS,HLI Y | hed with

di et hyl et herr.n€ Chgﬁ?e agueousf [ng_er_ ?A;gksi)é%“ﬁé;?r}’y%&aw %%gﬁr% eéind t he
product WA thetitlesomppupd by stimingdp isoprepans] Betseamd) coe.yH,Snnzairdiraci d (0. 28
0) as a {d @htrabpRMBdEeLi(thetibR a): ) | hhoxylic acid (4.2 g)
was heate vvil:tahpthi onyl (cﬁ%@ia%éélz%&%?glajgﬁlg gﬁ?ﬁﬁéﬁﬁﬁé%ﬁﬁ)ﬁ“ ng carboxylic
aci d chl prsi(Ep 3mMigespdifaes by (4 )t he next step.] (4.4 g) and
bis(trinmethylsilyl)mal onate with n-BuLi in ether at -60 Cto 0 C according
to general 1s procedure K (methogsehe (khe crude material was transforned
into the title

4-{3-(2.2-Dimethyl-6-oxo-6H-[1,3] dioxin-4-v1)-phenvyl]-thiazole-2-carboxvlic 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™).




conmpound by stirring in isopropenyl acetate and conc. H2SO4 according to
gen?ral) procedure L (nethod a).(dCbt ;3.i ned asI pal e-yel Ié)gt% Ias (1.h8 g).
MS (El ; np 115-119 C (dec.). Exanple L6 20 5- -%s%-z'mat

1-6- oxoy\ély—l-azfdfgﬁ??)sdi oxin-4- 1 -hen 1-oxazol e-4-carboxylic CTgRY: ‘Pﬁ@?l ester
The 5-(3-carboxyacetyl - phenyl ) -oxazol e-4; carboxylic acid ethyl ester was

. prepared from 5-(3-chl orocarbonyl - phe’néffj -oxazol e- 4-carboxylic acid ethyl
ester [prepared by the follow ng QHUSRGS: i.) A mxture of isophthalic
acid nonoal |yl ester (8.2 g), 25 thronyr—¢hloride (4.4 nL) and DVF (0.1 nl)

in tol ueng2(Ste i(glx-n_'lzif_le m xture was evapor at ed

in vacuumto give 3 = TC tryl ester (9.0 g) as a

| socyano: saatie omidiml 18 ALY HAy Blo s a1 BR Bl A0y wheBMuddea at 0 C

Et 3N( 14. OPTOR{opic arifbtertfuti estamExs miplarleld) by s@Oing if AT AZadtdheaich Thek

- evapor at eg-hiai U [ S ktitioned b t OAc and
brine and t heldo(g?tggg?%:rall %gg&fégiﬁog@hgggévgﬁﬁkﬁSgﬁg\@g@ﬁgm The

resi dual gisl(enay i on \silica gel using EtQOAc/hexane as

eluent to gi(vlcla)@S} %@Z’Wé?gi?ggr@gégyl) phenyl ) - oxazol e- 4-carboxylic acid

ethyl ester (6.9 g) as a pale-yellowoil. iii.) This material (6.9 g) was

~subjected to the palladi um cat aLhYl.8g1 er cleavage according to
general procedure G (nethod 35 0 ’
5- (3- car besyarpiianyd (- Rxa7 Rk &5d: k€ 180 t hyl ester +9.g) as light
5 ot ober 2008 \/\1_)%293 0%%665 S Eggg}“é’é'g"z@ﬁ‘-"gﬁﬁﬁﬁg‘i’ﬂﬁ‘“éF?/‘étté‘?éhf“ 190- 192
C. iv.) TaiieE b Epides pf @-aming-pherslghriwasc hod tat-nitylrestethivithythykdd ori de in
tol ueng apd.bhel 3.65ulstiRQ g |4 %. 3G H-chl ori d used directly in
the next step. (26% ? aﬁgﬁ{l)l s %/Srdlr%e y % IWF@XgﬁOﬁ‘B“W%‘PPEﬁ'- BuLi in
et her at A 60xtGre dMLO(LaRGEREHENS:. ral. procedure K thod ¢2). The
crude material was S(t r ansf gr n@g) %ﬁ?%ﬁgﬁgﬁttfﬂ& @&Xgﬁ’?ﬁe&?ﬁ&i@&'gmﬁfng in
i sopr operfid (a€ek-hmmelhaf terthyl oripgGhunt derd hgxd-propiveitalor proglerur e L
(met hod &) Lol MREL3S-4P8h Evrd : lg. 4 4. Bl 343 (M);
nap 131- 1_3?%13%.? ) Exarrpﬁ‘af ‘ﬁkié“%g“gfd‘i‘;”aeéif#? hoe@] q N’gl&b'ﬁ%ﬁ‘i 3
di oxi n- 4-Wficateqygpmppleteseasaingtion ob tsaninpreaopahenndite sohaiinewas allowed
15 to cool to 23 °C, whereupon the product generally crystallized (in cases where

crystallization failed to appear it was induced by addition of hexane or ether,

alternatively the reaction mixture was directly subjected to silica gel column

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.

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)*].




The 2-(3-carboxyacetyl - phenyl)-oxazol e-4-carboxylic acid net hyI ester was
prepared from 2-(3-chl orocarbonyl - phenyl ) - oxazol e-4- cgr bo %#Qc%am d net hyl
ester ‘3, @ ared by the follow ng sequence: i.) To a s

i sopht %A ©/053668 (16.6 g) and 1,1,3,3 15 tetrarret hyl - guan:rmmmem 7 mL) in
DVMBO (75 nmL) was added at 0 C aIIyI brogg (18.6 nL) and the m xture was
stirred at 20 C for 6h. The mixture was"diluted with EtOAc and washed with

2N HCI and brine. The organic Iayeé sieggl ed and evaporated. The
remaining oil (21.5 g) was d| ssol O (40 nL) and after the

addi tion i(;g_toj__gﬁ_qh_-;‘ldl@‘ﬁdqéﬁ; xtre was heated to
60 C for 2 ) €S ' Fg—~tHen extracted
with 5% Naileommeihyl * ayrdrestans aci d|f|ed with 25% HCl and

t he pr ecLlpl edpr oduct was ext r act ed with Et OAc to give isophthalic acid
monoal | yITheditlgcopgmund yyas peepaid feomdRyestiabS- -mbtpholifet-gl-gol ution of this

T"L%L%L;‘%@%@ﬁ?é&% A AR %ﬁiﬁ%}fm}ﬁl‘i@)ﬁﬁ@g P 25

et hyl car BBEOUANdS - (Rrarenetyodintd-yl 1 8- ogropiodictabid teitXbuifyEest@ Fadrhple ed for 30

. mn. L- i t orlde .added at_-50 C

fol ovved%%?(t@% H3] 0¥ i fiSh GLcoPAHE IS eh 651 Skl %zﬂz\e%t?fﬂ)‘- AANE (50 ni)
over 2 niwhitepabd fi3¢mglk was allowed to warmup to 20 C over 2 h and
stirring was continued for 19 h. The mixture was diluted with H2O and
ext r act eMWISR) E34UM+Hhd; mpdasP@. | ayer was washed 30 successively with 0.5
N HCl, sat. NaHCO3-sol ution and brine, dried over Na2SO4 and evaporated in

vacuulf t o give (S)-3-[N-(1-net hox;ﬁ&m&tﬂ)@- 2- hydr oxy) -

‘am nocar bonyl ] -benzoic acid allyl ester (20.6 g) as a crystallizing oil.
iii.) To@ﬁdﬁd&l\ﬂﬁubm- iMethvioxasplSybitphdnll-1-@h-GrapionyiunTink} SO0mdrgholives added
met hoxy.cM% I h dI’OXI de inner salt (17.6 Q)
and the mlgqlg}?géllvﬁ/ani&s |rhren <o Mﬁ*ﬁe m xture was evapor at ed
in vacuum [ 05 WD 02/083665
PCT/ EPO2/ é%gglgtCBS?BEﬁ?gﬂrrg ?rég% é?%%l?%f%@ §§§‘hé’8451) as eluent to
gi ve (S) Iwllyagogietil-whger -sehymic guid teyt-utyl Estm(ﬁyﬁﬁpleqxb(aﬂmgéfe(sar boxyl i c
acid qget I | uti,on .of this
mat eri al b%f&fzg%BQB 1@ %e@)yl ﬁ%x&o?’ga} lf)%%deﬁllyl P}éo %’Wl?fﬂf a‘éi‘ﬁd“b})?‘i%ll ne (75
m) was 5&6@@5@@&; @)d@:ﬁhrr(gm.’)mm)) aaMdsugmsemgemrhypﬂaB&ﬂl(ramo m). The 5
m Xt ure \Waigkd £§£Parﬁ6rp%9u&eﬁ18%sﬁb§aﬁcﬁé?i% gd w th Et OAc and washed with

2N HCI and brine ahi ¢ | ayer Ped and evaporated to give

2-(3-all Mpﬁgppg@qmw_mp enyl) oxazol e-4-carboxylic acid nethyl ester (10.1
g) as light-brown crystals, np

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).




104-107 C. v.) This material (101 g) was subjected to the

-pal | adi um cat al ysed al |l yl ester cl eavage according to ggg)ebgl 0gcedure G
(et hod“t}%t)zt!& %'sve 2- (3-carboxy- to phenyl)-oxazol e- 4-B&F /gﬁ{ aci d

met hyl es 8 70 g) as light-brown crystals, nip 209- 2RGVEFQHEES) i)
This carboxylic acid (1.26 g) was heated.with thionyl chloride in toluene
“and the resulting carboxylic acid chlorfde was used directly in the next
step.] (H4s38619) 4 m'ﬁg(]:tri met hyl silyl)mal onate with n-BuLi in ether at
-60 Cto 0 C according to general procedure K (nethod c2). The crude

material was transforned 15 into t | conmpound by stirring in
i sopropenyl acetate and conc. HZSOQE&&%% ng to general procedure L
y aF: C 4, O

(et hod W EEIYS: _!n . In)0 329 (M); np

—~12Z2,7=D =g , 3 di oxi n-4-
| -hen 1-B3H83 QL2 PEIND acid 20 ethyl ester The
4- (3-car b,? yacet yl - phenyl ) -t hi azol e- 2-carboxylic acid ethyl ester was
prepar éd TRTHR etk Basasepaseh{bmph@nyinjna: hindizelpheylas(bakidrbc aci d et hyl

ester [pr fe ) f i; 4 1 Xtu of

3. (2-br orf-gtety T N R i e St S 8o T ety

t hi 'ooxana”ﬁé ﬁw—ﬁﬂb-hme@mzlﬂ@;ame BLgccondingHe thelGer2bal Priceddds Mieat ed to 60
- C for 4 hopagheihen Bk H-0Ed 1?@@3@ Et OAc and brine. The organic |ayer
was dried and evaporated and the es%’e was crystallized from

Et CAc/ hexaneIshe ﬂs\{w.ﬁl?{%ﬁ‘%ﬂ%mmﬁ?%‘@%gé’."%gj"g 2i- carboxylic acid ethyl

ester (2.2 g) as o ite crystals, i.) This carboxylic

acid (2.1 g) was heated with thiagp llni: ride in toluene and the resulting
carboxylic acid chloride was used ‘Cﬁg‘r‘gc%_ 30 in the next step.] (2.24 g)

and bi s(tg{ d-shé ) Relsoatn Mat Lol ggbher at, 60 C to 0 C
according to general "procedurée K Bt nod e Crefe=tre 8- Was

1- X P-DROI1IAM3 ide

" transfor I%he title corrpoun-d by stirring in isopropenyl acetate and

conc. H2$04, according to general procedure L (nethod a). Obtained as

yel | ow oi1Retiierompoungpyas propagsigrgmily(3-Bnidotohiro-ghaH])-WphaRi-08B8665

PCT/ EPO2/1336#833 -caionkX ' k-6- 3 1231 triazol-1 -1- he -
1131 di oxXi n-4-3ﬁ§§’fﬁ§_¥ i ?k%n%%ﬁ%%%@&?éﬁ%’?@&“%%% ﬁﬁ&%ﬁé:grs-[ -

1, 2, 311 r %A1yl digHerfy ) -benpmippilofixemalsild ) { 210 me 119 38 meslakcdidiapl e K13)
by stirriipghd @n@ﬁ%ﬁﬁ@&ﬂ@?\/{."ﬂ)ﬁtjﬁin—gﬁ % 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-y1)-

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.




5 according to general procedure L (nethod b). Obtained as a bei ge solid

(7.80 g). Ms (El) 271 (M); np 144-147 C (c ..). e cfl g}ﬁ)%%q
Preparation of {2-[3-aryl-3-o0xo- propi onyl am noJ- phenylf acid

tert.-bUOWRO8¥8ET er by reaction of (2-am no-phenyl)-car bRdTeERCI08613
tert.-butyl esters with ethyl or to tent.-butyl 3-aryl-3-o0xo-propionates
or 6-aryl-2,2-dinmethyl-[1,31 dioxin-4-0tt€s: A mixture of the

(2-am no- phenyl )-carbam c acid tegt.-hu 0ester or (1.0-1.2 nmol) and
(1.0-1.5 mml) of the ethyl or teé-}(a—@'@%i%LB aryl - 3- oxo- propl onate or
6-aryl -2,2 g [3 . %1 di oxm s one t 4

80 Cto : TCEPRE

conponentyl cmbtsﬂabh rl5 to cooI to 23 C vvhereupon the

pr oduct 9[ neral ly crystal lized (in cases where crystallization failed to
appear i tI'heditleicothpoedd ys prhpazteddimmi[z-laaxme GFmahbﬁ}l‘-etho&}') -gippadol-uel y the

chr om odf SRR EeltRin R e PR Elorafle P @R Gt erddr m st ures

of et her(z,ﬂedaarcehy&ﬂebxmé}é{[ 13 idivaauiin) thenginigilé (B:ample Ll) (153 mg, 0.67

{2-[3-ar oR 2 but yl
esters, \ﬁl] a\)§/§°§8‘d‘ %a}leyge&grlaf ocg'{rﬁgf%]?‘}a’é’\ﬁﬁﬁba “fl% geP”E)necessary -
. was purlf | zation or by silica gel coI urm chr omat ogr aphy.
- Exanpl e m’)’&%g%lgswgﬂ%@ -2- 3-0x0-3- 3- 5- tetrahydro- an-2- 1o .
meth I 25 12 3ltriazol-1-yll-ph | { - i onyl am no
-4-trifluoronethyl-Rhenyl | -carbawtert -butyl ester The title
conmpoyd & |NXe
trifl uoromert
nmg, 0.5 puemibhamidd
(RS) - 3- 0x0-3- {3- [ 5- (t et rahydr o- pyran-2-yl oxynethyl)-[1, 2, 3] triazol -1 3o
yl | - phenyihie titiespimgnied wes preparet Hom §1-( P stréio- @Emm;ihenﬁﬁ)lkl BfAtolrgryl]0. 5 nmol )

Sobet anc bt RaN &) MOt MRt B LR ag"dd%ﬁ?w‘%n%ﬂeoﬁ%éﬁ
- PCT/ EP02/Bg6dde LbPaccerdimg tosthd/Reriral [phdcedu10. @bindddis An 4radgesSidka- ro i on
Iamnp5 ?n;ﬁo hol i n-4- | -4-

MS (ISN) 403 [(M-H)].

Jl) (181

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)].




trifluoronmethyl-hen, | -carbam cacid tert.-bu | ester The title conpound
was prepared from (2-am no-5-norpholin-4-yl-45 %O 200
Ctrifl uow@r@_;og%lﬁs phenyl)-carbamc acid tert.-butyl estet }fg%@(ﬂgé&l) (181
ng, 0.5 nmol) and 3-(2-cyano-pyridin-4-yl)-3-0x0-propion ac

tert.-butyl ester (Exanple K3) (123 mp2-0.5 mmol) according to the general
procedure M Obtained as an off- white solid (137 ng). M5 (I1SP) 534

[(MtH) +] 5 np 128 C. 10 Exanpl e M3EZamile M3t4 3- Meth | -isoxazol -5- 1 - hen |

- 3- 0X0- r03| on Iam no -5-nor holin- 4 | -4-trifl uororreth | -hen 1 -carbamc
acid ter phemyl) T ] ’ dowas] RLoREd NO-

5- nor phol.i '161' < 4- trlfl uor onet hyI phenyl) car bam c acid tert_-butyl ester
(Exanpl e ng, 0.5 15 mmol) and

3-[3-(3 b enylL] |on| id tert.-butyl
ester (Ex'c'rglrrpl?'?fl Eﬁ? ?é@%agﬁ%b%f g?ﬁﬂ%%)(z YIOPFH?J' '&ﬁ«%’%’l r%r ocedure M

ot ai fed Phendamined Epfropls Pﬁbdﬂdﬁv(s,ﬂhhhﬁﬂqe s(&b?smqg)s]dmﬁncé %’) 589 [(MrH){].

Fi()ﬁ?r)r: Se%%%tl&tlﬁ @x %%&1')] ac%cimﬁ £ b}éergéaexfaf B};ﬂceciure M. O]gtameg asa hc;l?t ox0= 1O

- 2-nitro- h:q;ym&did(ﬁzt?mgphenyl am ne (Exanple El) (203 ng, 1.0 nmol) and
3-(2, 2-di net hyl - 6- oxo-6H-[ 1, 3] di oxi n-4-yl)-benzonitrile (Exanple L1) (309
ng, 1.1 MO(IFNa¢tdHM-ED T o t he general procedure M btained as a brown
'solid (117 ng). 25 M5 (ISN) 373 [(MH)-]; np 206 C (dec.). Exanple M
124343- 1 no-vhenyl -3-o0xo0-propi divgoggle M5 4- pyrrol -1_yl - phenyl ] - carbami c
acid tert-butyl ester tY The t|tIe conpound was prepared from
( 2- anionolA3pyridelyaboyphepidyvdRo- parhamilanfil -d-nid0 - ekl - 139y roRsi-er (Exarrpl e

J2) (137 I oscicic ﬂ@{j 3-(2, 2 d| met hyl - 6- oxo-6H | 1, 3] di oxin

-4-yl) - be e LI') (115 ng, 05rmDI) accordlngtothe

general phogREUbA M RN 28 % LI nhs 200 G I AT Prtrofe. STt OPET 2005
carboxylic acid methyl ester (Example F9) and 3-(2,2-dimethyl-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)™).




M5 (ISN) 443 [(MH-]. Examle Mo N 5- 3- 2-Chloro- hen | -4-c ano- nol-|I-
| -2-nitro- hen | -3- 3- ano- hen 1 -3-0x0- ro ;--dg 5 Q%bgriﬁdo% conpound
was pr ﬁr %ssfﬁl%é)m 1- (3-am no-4-vitro-phenyl)-4-(2-chl o?g)';

phenyl ) - I9|- pyrrol e-3-carbonitrile (Exanple E2) and CT/EPOZ/O?GQ

3-(2, 2-di met hyi - 6- oxo-6H [ 1, 3] di oxi n-4g3yl ) -benzonitrile (Exanple LI)
~according to the general procedure M (Obtained as an orange-brown solid
(203 mg). M5 (ISN) 508 [(MH)-] amsarhpB Mi{dW2-H)-]; np 229-232 C. 10
Example M7 3- 3-C ano- hen | -N 5- 3-cvano-4- hen |- rol-1- 1 -2-nitro-
hen | - 3-{8X6-(3aTvano-ahenyiie-dhe piddibe/lGRimpda : :
1-(3-am nQ-4-nitro- P n Il)-4-phenyI-IH- p anpl e E3)
(254 ny, = % SH 2. di nethyl -6 15 oxo-6H [ 1,3] dioxin -4-yl)

-benzon i -ril Exanpl,e LI 210 ,,.0.919 mmol.) accordi.n to the general
. procedurélt%lm%fgﬁ‘ipﬂggdﬁs %FPéFei%ﬁé&aFHn?éafﬁeW)ﬁafY‘Wmis%}'}-WM[)( IV?H)-I.
Exanpl :g h@z(‘)h’&#ﬂe aciditert. beiy] lestef\lgﬁxanmlé J49{%03 :gg,:g—.dmnhol) Bed31(2;234iR%8yl-r O

i onam de i.tke co nd was .prepar rom
" 2-nitro- z?-%%'&grlﬁﬁj%iﬂﬁhﬁﬁ%ﬂzﬂ@%&gﬁwﬁe L) §)25(’- &% gl lasserdingnd

6- ( 3- - i odoiphenya) prdc@hdt Mettiythirled a3h el bEXititeAoROE25A FExpmpl e L4) (1.49 g,
4.5 mmol ) according to the general procedure M tained as a brown solid

(876 ng) MNESP) &) [(MAH];Mpdd eCnp 193-196 C. 25 Examle M@ 3- 3-C no- hen
1 -N 4-iodo-2--nitro-5- rol-1- I- hen 1 -3-o0xo0- ro ionamde The title
conpound was prepared from 4-i odofzarfipie MEH- pyrrol -1 -yl - phenyl am ne

(Exanple F2) (329 ng, 1.0 mml) and
3- (2, & difsEdhy 1t 1-31) 30 -65 -0 Xiciart=1 ‘ eEpl e L) (252
mg, 1.1 ] _procedure 30 Ontalned as a-
el | ow s&FFeFASE gy 2B Ve Enp 183 C. 5 Cctober 2005 WO
_02/ 083665&%%-[{& %opr%%éggg iv%ss 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
5-Cyanomethyl-2-[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)*].




-61- Exanple MLO 12- 3- 3-Cyano-phenyl)-3-o0xo0-pr pion

I nol-5-(2-net hoxy- et hoxy)-4-pyrrol-1- 1-hen | -carbam§ {:Ibd io%rt -bu |
ester @ édidshesconpound was prepared from C(')I‘IEP0210364
[ 2- am no- 5- ( 2- met hoxy- et hoxy) -4-pyrrol -1 - yl-phenyl]-carbam ¢ aci

tert.-butyl ester (Exanple J3) (186 nu,640- 54 mmmol) and 3 -

- (2, 2-di nethyl -6-oxo0-6H [ 1,3] dioxin-4-yl)-benzonitrile (Exanple LI) (153
ng, 0.67 rrm)l) according to the WM ocedure M btained as a beige
soIid-(l?% VB rrp102 130C Exarrple M I 103 3-C
ano- hen == gLekyy 3 pionylamieet - 3-mrphx

propi onanf-ges i drbieth Ha;

[ 1- (3- am no-4-ni tro-pheny py "ianol (Exanmpl e F5) and

3- (2, 2- diTRttind cofinds gd%g&g@e@%@z agn)lx&)s BEREARbIL e, (Example LI)
rang

accordln o t he eneral cedure e solid (77 is
%‘P Rﬁrom Farbméﬁml@tm@ugﬂ egerS Exmopleéh (181-hg, @5 ni tro- 5- 3-

henl- r e@inoly-and 3- - 42 Was

pr epar ed from 2- rﬁpepz %eg@z QHO%Y£££@ ﬁzmﬂﬂ xﬁgﬁ- %’%’%‘c’ﬁae&g{%g%l F6)
and 3- ( 2.ester{kremije K& @R H&b—QPInw]Oﬁmmndmgty egtenmbprQQEduRMExarrpl e LI)
accor di ngHit d as an orange solid (267 ny).
M5 (1 SN) 448111'[[&}(}%?%%5&%09%?%@ t%cecatl‘glﬂ%?ano hen 1 -N f5-43 -metho eth
1- rol-13$ (1S g@lgg@q(Mtﬁ)’i | -3-oxo- propionanm de -The title conpound was
prepared from 3-nmet hoxynet hyl -pyrrol -1-yl)-2-nitro- phenyl ani ne (Exanpl e
F7) amd3(22d|methyl 6- 0Xo0- 6H—j idivpsi n-4-yl)- benzonitrile (Exanple
LI) according to the general procéedur tained as a yellow 30 solid

E%;%Z Egg)Z ;( %ﬁg%[i MENLR G 4MM Hoxo-333 BLUERERV RS ra D ILIBIRAS-

isoxazol-5-yl|-phenyll-propionylamino)-4-trifluoromethvl- phenvl]-carbamic acid

tert.-butyl ester

IZTJ

- The title compound was prepared from (2-amino-5-morpholin-4-yl-4-
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].




-62- Exanple ML4 3- 3-C ano- hen 1 -N- 5- 2-nmetho eth |- rol-

-2-nitro-hen 1 -3-o0xo- propionam de The title corrpound ?O(b%r ed from
5- (2- met hoxynet hyl -pyrrol -1-yl)-2-nitro- 5 phenyl am ne ?%f?g%) F8) and

3- (2, 2- MOe0834656- oxo- 6H[ 1, 3] -di oxi n-4-yl)- benzonitri | pCt/Ereampses L1)
~according to the general procedure M _Og%ai ned as a light brown solid (620
.nmg). M5 (ISN) 417 [(MH-j. Exanple M5

roion lamno -4-nitro- hen | -1H - carboxylic acid nmethyl ester
The title corrpound was prepared fr‘%‘rz"ln—PM

01- 3- 3- 3-Cano- hen | -3-o0xo0-

: i0me] 2l g at ag] ,eMeertal ned as a 15 yellow
solrd(840 31 I\/S(ISN) 431[(MH) ]; mp 161.170 C. Exanple M6 3-

3- I mi dazolths titlecorhpeund whs prepared from52-aroinois- tli:on’mephdhn—&-@&o- ro i onam de
(ngamo ! eugagh: Qr}t{rggﬁe hRRRhAc af:@%r% Plelf it (B¥Eh e 177 2 Blgeg¥! am ne

6- (3-1 ni dewEesil) ancw -[Méﬂyﬂ)lylaﬁ@eadolﬂbylh-}plheﬁﬂ -S}Gitcﬂptdpiéhlc adid tr{rEJballﬁsﬂl e L3)

br own So1 £47" (H8 B RES U AR iR C%%w‘?fr@me%se 1eg. 0 ek

3-1 mi dazo@biameﬂwaSIae’nﬂqwstﬁid)(ﬁﬁEnrg) i on Iam no -4- rol-1- 1- hen 1 - carbanic
acid tent.-bu 1 ester The title conpound was prepared from

( 2- ani no- MSEIMNII030 [(MFHdny! ) -carbamic acid tert.-butyl ester (Exanple
J2) (1.37 g, 5.0 mmol) and 6-(3-imdazol -1-yl -phenyl)-2, 2-

di met B9l - [ 1, 3] di oxi n- 4- one ( ExanplEzau@le ¥12628 g, 4.75 rnnol) according to
the general 30 procedure M btained as a light brown foam (1.78 g). M

(1 SP) 486i2E3MiEf yano- Bymitin el 32@@5pro 0N R85 6 ShRPGT4HRORA 33643

trifluoromethyi-phenyl}-carbamic acid tert.- butyl ester

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]-cerbamic 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)*].




- 63- Exarrple ML8 2- 3- 3-C ano-hen 1 -3-o0x0- ro ion lamno -5-netho -4-
“rol-1- |-hen 1 - carbamc_acid tent.-butyl ester The tjitle conpound was
prepar ﬁ, Lo {62 am no - 5-met hoxy-4-pyrrol -1-yl - phenyl§D wber 93 ¢ aci d
tert. 2084%r (Exanple J4) (303 ny, 1.0 nmol) and 3- PETEFtA Mty -

6- 0X0- 6H—[1 3] di oxi n-4-yl)-benzonitril e dgxanpl e L1) (252 rng, 1.1 mmol)
according to the general procedure M C(Cbtained as an off-white solid (257

ng). M5 (ISP) 475 [(M+H)+]; np 1905§;mg§ije ML9 10 4 2-tert.-Bu 1- rol-1I-

.1 -2- 13- 3- ano-hen 1 -3-0x0- ro ionvlamno -5- netho -hen 1 -carbamc

aci d tert {2-pa(2-Cash &g -4yl L?oﬁ@ﬁ]@%ﬂﬂﬂ\é@ﬁngﬁrfﬁﬂéf%ﬁ-&ﬁ‘ﬁuommethgl-
[ 2-am no-4!-é2-!]ter£. -but'y;I -pyEro -1-yl)-5- nethoxy-phénylJ-carbamc¢ acid

Cert . - but 2 Lesdely. 0.25 mol ) and '
3-(2, 2-di get hyl - 6- ox 1, 3]di n-4-yl)-benzonitrile (Exanple LI 63

o TR Bl P A e pigo i st er A pm@;bewén@uémgﬁﬁed 1
. Off whist epﬁﬁi}"l)dca(rgé’mff&hd te%bﬁﬂyﬁ?s)tex@%arﬁlﬁw]bﬁ? 1%)7rg.m91) ehMZO| 2-
> henvl -

3- Oxo- 3- 3- %ﬂt“f}a) | -1- hen 1 - roion

car bani ¢ %P& Rygydn-4 O&IEPP@@M% fart. ‘I@%W@r@ﬁ@ﬁ@dl Hrom
(2-am no- fmilh ﬁ@ﬂordhn%'tofﬂ@ MEchE SrRCBAT: 84, @btgme@g 4 ve ']R%I%hd?%%h éExarrpI €
J2) and 3-o0x0-3-(3-] rlazol 1-yl - phenyl) -pro I onic acl g hyl ester

~ (Exanpl e X&) (1sRcamodimgH)b); tnlgtgggqmgpg_l procedure M btained as a |ight

yellow solid (140 ny). I\/S( SP) 487 [(MtH)}]; np 81-84 C. 25 Exanple M1
5-C anonet hyl -2- 3- 3-imidazol-I- ¥y e M293-0x0- ro ion |lam no -4-iodo-
phenyl }-ccarbanmic acid tert.-butyl ester e title conpound was prepared

from (18- af6-Metho Rinbl-abut yl ester

. n

1-yl - ; R i HOFEHG Shet{Evanpl e L3) (411 ngy, 1.52

mml) acc gtothe neral roce ure.M Obtained as a yellow oil (523
'?4:“‘3*:&? S%BP?}H[ mr_o;])are apingyhgnethoxy-4-trifluoromethyl-

phenyl)-carbamic acid tert.-butyl ester (Example 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).




WO 02/ 083665 PCT/ EP02/ 03643 -64 Exanple M22 2- 3- 3- 2-Meth |-2H azol-3- |
- hen | -3-0x0- ro ion |amno -5norpholin- 4- I-4tr|f§ me%ﬂ)l-henl
-carbamc acid tert.-bu | ester The title conpound was ﬁl‘:@gﬁrr 3f r om

(2- anmi N OR2MP8IG6Mol i n-4-yl -4 5 trifluoronet hyl - phenyl) - cardemPe2/@6izd
tert.-butyl ester (Exanple J1) (181 ng, 0.5 mmol) and

3-[3-(2-nethyl - 2H pyrazol - 3-yi ) - phenyl ]6 -0oxo-propionic acid tert.-butyl

ester (Exanple K7) (150 ng, 0.5 m&lﬁ! fl;@ggdl ng to the general procedure M
bt ai ned as an anor phous yel l ow s 114 rrg) M5 (I SN) 586.0
h 3-

[(MH-].
tetrahvdro-
-4-trifl UERX8Ee Piphdaindncd it W b
conpound pags %%f ed from(2 am no- 5- nor phol i n-4-yl -4 15
trlfluororre y '%nyl) carbamc acid tert.-butyl ester (Exanple J1) (181

0.5
ErI%S) 3- 0x0- 3 o2 i %?ufn Wasl?r?ra(rfdp%?rgézf PgsRsT AL f9h4az0l - 5-y1 ] -
phenyl } - ﬁrlﬁppmm@hvlcphhlmf]éfcarbahut gdid est. émtﬂﬁmfrm;@rﬂ@@pl)@a@@mgg ofe5 mmol )

cubt ancd (£ fgfd}ﬁg%%%?f%% et 5 5o el oo acid tet- "
f3-13-(5- tﬂ@ﬁﬂ@y @mmﬂnféiﬂyﬂcedralmz 18 the gemanil pﬂocyduﬂam&mbtanﬁdawhgpa on | am no

- -5-nor i1 w4 trifluoronmeth I-hen 1 -carbamc acid tert.- butyl ester
The tltlgjcorrp%adlbl ﬁv%/aﬁs? yrepared from (2-am no-5-norpholin-4-yl-4 25

triflypr ) rbamc acid tert.-butyl ester (Exanple J1) (181
MARF SR (M e S |
3-[3-(5-di net hyl am nomet hyl -[ 1, 2, Jctri;aé&;r;- 1-yl)-phenyl]-3-o0xo0- propionic
acid tert.-butyl ester (Exanple K 0.5 mml ) according to the

I
ooy oL BB M Cht el

tri Eluorome vl-phenvi}-carbamic acid tert -butv] ester

anm no

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.




Exanple M25 (2-3- 13- 3-Meth |-isoxazol-5- 1 - hen | -3-o0x0- ro ion | am no
-5-thionor holin- 4- |-4-trifluoroneth |-hen | -carbar%ﬁ? .-bu |
ester T%ﬁ ?ﬁﬁ corrpound was prepared from (2-am no-5 E I|n 4-yl -

5 trlfluororre Yl - phenyl ) -carbam c acid tert.-butyl este?“VEKRABIE 37) (189
ng, 0.5 mmol) and 3-[3-(3-nethyl-isoxasgl-5-yl)-phenyl]-3-o0xo0-propionic
acid tert.-butyl ester (Exanple K4) (170 ng, 0.56 mmpl) according to the
general procedure M Cbtai ned as Exayellé Mig4solid (302 ng). MS (I SN) 603.0
[(MH-}. 10 Exarrple M26 12-f 3- 2-C ano- r|d|n 4- y 1 -3-0x0- ro ion

| am no -5 =0%or3H{ 3 5-{ teirhhydvo ‘v“@ﬂ{m}gazﬂmaz@mcld
tert:-butyf j prepaf,ed from

(2- ar ni no: : b texd,
tert - but gite€est er (Exarrple J7) (189 ng, 0.5 15 rnnol) and
3-(2-cyano-pyridin-4-yl)-3-oxo -propionic acid tert.-butyl ester (Exanple

K3). (150 dhe tide eampowid wmpmed@om(z-mu@emwo PrtEE 06 knee - §aﬁ}q .ned as a

(Re) °Fs. { YRl fsbelPonHhnpRrin @M sb Lo sBoR 2ad 1efs-cagp ahed ror

an-2- | o telh(ttrahydr@-§ran-2-gykolynlethyl)- [-lfﬂi‘iﬂ]trlazol-'l@'l L ionic ac1d

-4-triflu dtert. ?ester he title
conmpound \?\J}afs) rBS’r eparP@}]%a mBFﬁCI?@b@%% ﬂ’@af%& (rimﬁl—) A% n& 1o thegensmsl prretduse 4-
yl)-4-tri M. Gdrtaired bydn ehegydolidds0dhmpj.c acid tert.-butyl ester (Exanple J8)
and (RS)-3- 25

- 0x0- 3-1p3- MS-({§M} 6200y LiMD-HDYx mip- -4 wxy et hyl ) -i soxazol -5-yl ] - phenyl] propi on
ic acid tert.-butyl ester (Exanple K10) according to the general procedure
"M ntained as a |ight yell ow f odixafa®dBoMBY). MS (ISP) 737.2 [(MrH)}]. WO
02/ 083665 5 Cct ober 2005 PCT/ EPO2/ 03643 -66- Exanple M8 2j 3- 2-C ano-
din-4- 1 (ES)dbcEthoxni-di3am Hp-{B(wetidre pytdn-1-hloay Qe - 12 3)triazol-1-

yll-phenyll-propionylamine)-4-trifluoromethyl-phenvli-carbamic acid tert.-butyl
ester

ic acid

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.




hen 1 -carbamic acid tert.-bu | ester The title conmpound was prepared from
(2-am no-5-nmet hoxy-4-trifluoronmethyl 5 phenyl)-carbam g _acid r.t.-butyl
ester (Exanple J9) (306 ng. 1.0 nmol) and 3-(2- §O°&’lber50%5
cyano- pYyOi@{0pasas y| ) - 3- oxo-propionic acid tert.-butyl estreraHezasmse K3)
(246 nmg, 1.0 mmol) according to the general procedure M Obtained as a
yel low solid (333 ng). MS (ISP) 479 [[@¥H) +]; np 92-119 C. Examle M9 10
5-Metho -2- 3- 3- 3-neth I-isoxang-S-l : - hen 1 -3-o0xo0- roion lamno -4-
trifluoromethvl- heny 1 -carbam S .-bu | ester The title conpound
was prep3akted 0 ,:(_2-ar§1'- - et ho rifluoromethyl-_phenyl)-carbamc

i siiisi ) 5 . 0 3- [3-(3-

mthyl-immm@mw&@gm acid tert.-butyl ester

(Exanmpl e K4) 15 (301 ng, 1.0 nmol) according to the general procedure M

(Obt ai ned Ths title cofibouhd wvas prephred fﬁos@az-aﬂﬂno%&(dxﬁaltrmr&xﬁ%zbl; np 176 C.
etrahydro- anh-2- to ethyl -

Exanpl 0 -.5-Methp., -2- 3-o0x0-3- {3-[5%-_t

T2 8% Nﬁ%“ 'ﬁ?c%a@c ﬁa‘f‘ﬁgﬁg‘iﬁﬁﬁﬁﬁ?‘%ﬁm‘féwr(%‘lﬁmg{(}- 5 myapldard B2t - hen 1
- carbani dimethyl-6-€34{1,2/3J6 Mkol- 1§t Sent!)§ 113] GoRinCLBROUBL WAST Y from
(2-am nos ? nmet hﬁ) X'é"t rifl uo?o%?ﬁ- g)hen 1) - cagﬂg‘gm C %@i(g@?e . - butyl
est er (EQ' ﬁﬁ”@‘o ) Al g 161] tﬂﬂ?e ZEngra Cfdlgﬁ&/l- ingd as an off-white solid (245

0x0- 3- [ 3id- (t et rahydr o- pyran- 2-yl oxymet hyl ) - [
1,2,3]triazol-1-yl]-phenyl}-propionic 25 acid tert.-butyl ester (Exanple
K5) (401MB(ISH) 3nf(M-H)despridsng. to the general procedure M Obtained as
an anor phous yel |l ow substance (446 ng). M5 (ISN) 632 [(MH)']. 5 Cctober
2005 MO 02/ 083665 -67 PCT/ EPO2/ 0364 pixrmpl e M31 (RS)- 15-M holin-4- |-2-

3-0x0-3- 13- 5- tetrah dro- an-2- toeth I - isoxazol-3- 1 - hen | - ro ion
| ami no - #5-Methdxyel-Grekdr 3 BHe R Atrigal-Daliphe®d)-Hropidflamipeiyl ester 5 The

i red from(2-an no- 5-norpholin-4-yl-4-
title Co{p?fi)uuo@gme %I-Bfleer%ﬁ-car ami% aa(d tertmautvl ester P y

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 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%).




trifluoronethyl-phenyl)-carbamc acid tert.-butyl ester (Exanmple JI) and
(RS) - 3-oxo- 3-{3- be

[5-(tet{§g{1 ?Jﬂrg gyran- 2-yl oxynet hyl ) -i soxazol - 3-yl ] - phe%?lcéo- prr%) Poni ¢ aci d
tert.- lez 88 er (Exanpl e K11) according to the gener HCHEREHBe M
Obtained as a light yellow foam (774 mg. to M5 (ISN) 687.2 [(MH)-].
Exanpl e M32 5-Mdr holin-4- 1-2- 3-0x0-3- 3- vrazol-1- |- heni - ro ion
lam no - 4pst19e)lavesgmtlentp. hen | -carbamc acid Cert.-butyl ester The title
conpound was prepared from (2-am no-5-norpholin-4-yl-4 15
‘trifluoronethyl-phenyl)-carbamc qggﬁp%gg%l-butyl ester (Exanple J1) (361
mg, 1.0 mmol) and 3-o0xo-3-(3-pyrazol-I-yI-phenyl)-propionic acid

tert. - but is)§81@anb X afRbROlinkd4)-2 (B8R o 13- f5-Bef RN o ARLALI NY tO the
general pr.ocedu e [rght . yelTo phous™ subst ance (367
mg). MS (1 L2l o PO R AY] Nerylanineg rpHenyl] wgarbamic 22id 13- oxo0- 3-
3-11, 254] teptt};!%ﬂcgsfeg- |-hen 1 - roion lamno -4- trifluoroneth |-hen 1
-carbamic acid tert.-bu | ester The title conmpound was prepared from

(2- am no- Phdmidthehy "Was e | h( Y4-¢z I v apc N
tert.-butyl ester, %lekxn;ﬁr%%sy ?Jplatréd( ﬁgi‘l&q Q,rr?mi‘t.}z‘ﬂ %B%Hﬁg}%& %FPR&{YB

3- 0x0- 3- (‘Grhamis agiflitertpugyl estey F—Xpﬁ@hyﬂ?l(@rlémga hiOcn el )dnet (Rf)-3eswed- [ CAS- No.

335255- 97¢35(k_ . i i i he | DI M
ot at ned oo GaRy T pha-TYR om0l fol PRUSAREY R BORERIL 1,
151- 160 certputydiestse (Exzomie K402 138 3668mPURCENG M8 6USers s Bxanpire MB4 (RS-
> P UQ00-Rr: OBtei@rads Ikt brywd RLEAB7 6l A 2- Lo meth | - 12 3 triazol--

| -hen 1 - roion lamno -4-trifluoro - hen | -carbamc acid tert.-bu

| ester Bis ) el beg pund was prepared from
(2-am no-5-fluoro-4-trifluoronethyl-phenyl)- carbamc acid tert.-butyl

ester (Exanple J10) (294 ng. 1.0 FE&#%LC%?&Z(RS)-&OXO-&
{3-[5-(tetrahydro-pyran-2-yl oxymethyl)-171, 2, 3]

triazol '|(_‘4)@)}&9@@-'?Z}-Iﬁ’f:ﬁé?ﬁﬂm;&ca?&1591]?-&;%@511I,-@1 BLp Sl bRAm®! e K5) (442
nyg, 1.1 nmo according to t he general procedure

morpholin-4-vl-phenyl)-carbamic acid tert-butvl ester

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-y1)-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)"].




‘M otained as an orange solid (509 nmg). to M5 (ISN) 620.1 [(MH) ]; np
42-45 C. Examle MB5 IRS) - 5-Etho -2- 3-o0x0-3- 3- 5- égt ﬁ %@% an-2- to
meth | - 1 2 3 triazol-1- 1 - hen | ro ion lamno -4-t7-f1208r eth I - hen
| -carb3P824e96§ tent.-bu | ester 15 The title conmpoundP@EEPEESEsr ed from
(2-am no-5-ethoxy-4-trifluoromethyl- phepyl)-carbam c acid tert.-butyl
ester (Exanple J11) (641 ng. 2.0 mmol) and (RS)-3- oxo-3-13-

- [5-(tetrahydro-pyran-2-yl oxymet hylgyf, 1'15,1%4&3)

"~ triazol -1-yl]-phenyl}-propionic aci ert.-butyl ester (Exanple K5) (803

ny, 2.0 nﬁt_ﬂ}}[5&9163@&%&9—0&&31gegsg&@ﬁ%@‘d %@ esl! gl g%
anor phous_.yel |l o Y ny N c L (tin 54
2- 3- 2-C-an [~ H2PAQIY AN 3 pHeng ) ~cBrhainfioacid 14 _f;tﬂh_@:cgrreth 1-

hen 1 -ca,ggamc acid tert. -bu I ester The t|tIe corrpound was prepared from
( 2- ani no- 528 HHB%mRYnd; as pasrsnest Fgm (2smpinerfy thlorsad tirfuaroatteyl tpdretiyl but y |

t Exédrpirfiicht
gf/aﬁ(r) gyrdaﬂjgsnIﬁl ;H)t-elg-’bggd@g?ro%ﬁ%r?ﬁ:@ e%lgﬁ g{’gﬁég nilmfﬁ) %RS)( Oxo?e K3)

(123 ny, “(tﬁ‘i’@}ﬂ)df%ewﬁ -Hgxrraetipi- @ésférrsazobwljadwngl Mroﬁb‘nau LA

Yol | ow sokerehirhg: ¢ { 2005 WO
02/ 0836651\}3&% ik §4m§ 9)I @ 9214& %&% ‘]éc’ﬁ{mg gjlﬂ‘gge&er%’ 8§e ures 3
triazol Redqas arlig W?HOWefﬁ@fﬁW ‘hmgtw%] uoronmeth |- henvl -car bam c acid

tent. -bu r Th title conpound was prepared from
(2- ani no- @Séf#sﬁsg {¥iH) bior omet hyl - phenyl )-carbanic acid tert.-butyl

ester (Exanple JI1) (240 ng. 0.75 _mmol) and 2, 2-

di rretHéI-G (3-[1,2,3]triazol -1- ylﬁpmiﬁml 3] di oxi n-4-one (Exanple L9)
(215 mg, ,0.75 mml) accor di ng to t he general procedure M Obtai ned as an
of f-white imethyle Rl 53 ‘ fprainok@- Exanpl e VB8

5- Met hox s b Byl chrt@mficid 4 @badyt ddaPhenyl ) - 1 Opi onyl i noi- 4-

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)'.




trifluorometh I-hen 1 -carbamic acid tert-butvl ester The title conpound
was prepared from (2-am no-5-nmet hoxy-4-trifl uoronet hylsgog)%?y%goscar bam c
acid te 62?%5 5ester (Exampl e 19) (306 ng. 1.0 nmol)
di net hy!- ‘fé ,2,3]triazol - 1-yl - phenyl ) - [ 1, 3] di oxi n- 4%‘?1'%“3‘?"%&?3 #451 e L)
(271 mg, 1.0 mmol) according to the gengral procedure M (btained as a
yellow solid (394 ng). M5 (ISN) 518.1 [(MH)-]. Exanple MB9 -f2-[3-(27C
ano- , ridin-4- | -3-o0xo0- ro ion [Ezaiple M&Zmeth 1-4-trifluoroneth |- 20 hen
| -carbam c acid tert -bu | ester The t|tIe conpound was prepared from
Mot : etdrpl-5- yhhslierly) |- Sakb pibomdidinout . - but yl
I) 3- ‘oxo- propionic acid
general procedure M

%Ea'c”?ﬁe%?stﬁkéx%ﬁéﬁ%m%?‘i%%'éddfaémiﬁ) o Bt 11

| ami noS | pheapl-chxdlaimie deid kerbbntyl esterd@rirapied 1 5)0(260 kY 1 Obhlmlol)%ﬁ& er[3ife title

d 4- 1)- 30
arbant ¢ HERPRERAbE e Ay A e B SR T B R m%“y )
3- (3- cyar{go1 pigehg)ln)msl)@xa}rﬁmgpbdmgienaﬁl prdcedtiredd! @btabetQk o WhxassE K2) (245

ng, 1.0 {1&1& d| ng to the general procedure M Obtained as a |ight
brown foa 59% 5 October 2005 WD 02/083665 PCT/ EP02/ 03643 -70

M5 (I SP) anple MA1 I RS - 14-Cano-5-norpholin-4-yl1;

- 2-(3- OXOI§8?§§ éi%?ie hngo pyran-2 lo eth 1 - 12 3 triazol-1 1 - en n
| am nﬂ)-hen 1 -carbamc acid 5 tert-bu ester ,YL The title conpound
was prepared from (2-am no- 4-cyan§—air—n-§1§ié#)- | i n-4-yl -phenyl)- carbamc acid

S B RA8 dn QoL 20, () - 3- ox- 2
L2, 1tr|4mﬂﬂ_mﬁmiiXiﬂhijﬂEEJ@ﬁgmtﬂnd&xabuﬂﬂeﬁaft butyl ester (Exanple K5)

(402 nig, 1.0 nmol) according to the general procedur e
The title compound was prepared from (2-amino-5-chloro-4-trifluoromethyl-phenyl)-

carbamiic acid tert-butyl ester (Example J14) (311 mg, 1.0 mmol) and 3-oxo0-3-(3-

15 [1,24]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].




10 M ntained as a light brown foam (370 ng, 57% . M5 (1SP) 644.2
[(MH)-J. Exanple 1142 4-C ano-2- 3- 3- 3-neth 1-isoxa(§i§C bar Otgen 1-3-
X0- ro ion lamno -5- rnor holin-4- |-hen 1 -carbanic 5’?%0[ utvl ester

15 The M@ PH0&8eFpound was prepared from PCT/EP02/03643
(2-am no- 4- cyano- 5- nor phol i n- 4-yl - phenyl - carbamc acid tert-butyl ester
(Exanple J12) (318 ng, 1.0 mml) and 3- [ =(3-net hyl -

i soxazol - 5-yl)-phenyl ] - 3- oxo- propj oni cid tert-butyl ester (Exanple K4)
(301 ng, 1.0 mmol) accordlngtofi@%@g%@ég
[ A 00 .

| procedure M QObtained as a

Exanpl e M43
Smy Si : PNyiaE ion |lamno -5-

mor hol i nmﬂuoteimem Lok bmbsma;cacditteﬁrkt Ustkr est er The title conmpound was

prepared from (2-an no-4-Cyano-5-thi onor phol i n-4-yl 25 phenyl)-carbanic

aci d tert Thetijk cmpwndﬁxmbﬁed B (ﬁﬁﬂm@% cHiokb-BBiL o R (Rl {phehyd)-

nmet hyl - sox§zol- bi}{t#gé) el‘%‘%nﬁ%f Fg gqol onic acid _ tert-butyl ester

( Exanpl’e. “RATIIGESHR e Am ?:Uél 1508 d-G meadbirexal3-@Br ocedure M

Cot al ned {521 iaghil-Jieghany) paapiob 4%id Tyl 448 (BMBphEROEER3 § (MH) ] 5

Qct ober 2005 ol VWO 0 /083&695 PC'AFE!EPO 03643 -71 Exanp é - 5-Chl oro- 2-

3- oxo- 3- 1HMoldagcording fyths gengrabprofestugeiv i?tﬂi“@?aélg@lw%l@wmh(f‘}io%n 1-ro

ion lam n65%3-trifluorometh 1- hen i -carbamic acid tert-bu 1 ester The

title conpound was prepared from

(2- am no- MX{bPr224-[(¥M-H)Wor onet hyl - phenyl)- 5 carbamic acid tert-butyl

ester (Exanple J14) (774 ng, 2.49 mol) and (RS)-3-o0x0-3

{3-[5-%t et rahydr o- pyr an- 2-yl oxynetwﬂ? 3]triazol-1-yl]-phenyl]-propion

ic acid tert-butyl ester (Exanple K5) (1.0 rrg, 2.49 mmol) according to the

general pf® 2-[3Mxd b Bi[nad]atzal-1- hyhkenyB! drowichoRMiAS2L. My, 50% . MS

g-l _SF?,]eg3i 9@ E%Mgl_gllﬂif %}Il%l?'ox }EXF%EE%BIC al\/kcllgl tert:bg?vlj ES‘L'CI’ -feth 1-isoxazol -5-

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-




trifluoromethyl phenvl carbamc acid tert-bu 1 ester The title conmpound was

prepared from (2-am no-5-chloro-4-trifluorornethyl - phe:gblG 3 erc%jr amc acid
tert-butvygo% &< (Exanple J14) (311 ng, 1.0 mmol) and 3. ?@& - et hyl - .15
i soxazol - 5-y § bhenyl |- 3-oxo- propionic acid tert-butyl ESTEPOYESD e Ka)

(301 ng, 1.0 mmol ) according to the gengual procedure M btained as an

off-white _solid (210 ng, 39%. Ms (ISP) 536.1 [(MH-];- np 172C. Exanpl e

g/n? 20 (Rg,i(ﬁ—{[llsl, itppl-127-phemplp popfioric add et}? maf(lgmnp@m (%ggﬁng’tﬂifyl - 12
triazgls - - ro;ion la -4-triflyqQroneth |-hen

-carbanic anégﬂ a{:%o??ﬁ%ﬁb Itﬂet,gs?fl'aerr?11 PLFﬁ%&L{rmgjt&tﬁlﬁﬁ%ﬁ%ﬁhﬁ?éé’e e pia 308 mEom

(2- ami no- §0%8t hyl - 4-trifl uoronet hyl - phenyl)-carbamicacid tert-butyl ester

(Exampl e J15 él.o g, 3.44 mmol) and (RS)- 3-

0X0- 3-{3-{"53%15 } PV HM-HRIr an- 2- yl oxynet hyl ) - [

1,2,3]triazol-1-yl]-phenyl}-propionic 25 acid tert-butyl ester (Exanple K5)

(1.38 §, 3.44 mmol ) according to thengéakisal procedure M Obtained as an

off-white foam (910 ng, 43%9. Ms (ISP) 616.1 [(MH)-]. 5 Cctober 2005 WO
02/ 0836651_52&31@1&@1hﬁm-{émaﬂe&ﬂ@ﬁeﬁﬂﬁbﬁaﬂ@i%rﬁm&-43trifﬁnro'§né’fﬁﬂh

| - i soxazobrgs ll-ca'rﬂﬁﬂ'c]ac' 1% ]iron | am na -4- trifluoromethyl-hen |

- car bam c™aci - title conpound was prepared from

(2-am no- =41 r | - .phenyl ) -.carbam c agi eri{-butyl ester
(Bxampl o J1oy 1 5unPabid baRbliRy a8 o Pt Conth pheny

Enet hyl -i s@%(hzm;c@@de)t-bnﬂreyﬂe} (lscame J1p} CmiOQﬂg,Cl.(};&hd)l) 8id ?Jay&_ygl(_ggst er
(Examghe 3001 1 mmol ). accqarding to the neral procedure M

ot ai hoq Beezol ey ol cbieR i ek Oty L8 Gog br g1 10
Exanpl e M#gnoll sccondiog to thefgdnaxiepreddaird M. Dibddihéd azalhites¥lia12eny) ) - p Lo ion

l'am na - 474k ifluorometh |-hen 1 -carbamc acid tert-bu | ester The title
conpound was’'prepared from (2-ani no-5-chloro-4-trifluoromnethyl -phenyl) -
carbam c pGiEs - l.est er anple J14) (311 ng, 1.0 mml) and
3-0x0-3-(3 1@ ?g@?ﬁiﬂ%@zgfnﬁﬂﬁphenyl )-propionic acid tert-butyl ester
(Exanpl e K15) (287 ng, 1.0

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.




- 3-(3-[1,2 4]tr|azoI-I- -

rnnol ) according to the general procedure M Cbtained as a white foam (360
g, 69%. M (ISP) 522.0 [(MH']. Exanple M9 20 5- ChlRfBel %00’153-

3-imdazol-1- |-hen 1 -3-0x0- ro ion lamna -4-trifluoroneth
- car baniWOREPEo¢%rt - butyl ester The t|tIe corrpound was pP@umsﬁﬁom
(2-am no-5-chloro-4-trifluoronethyl - phe - carbamc acid tert-butyl ester

(Exanple J14) (311 ng, | A mmol) and 3-( | m dazol -
| - ph | JWarke: B 86 , 1.0
yl - pheny!l Jwas pq:raééam@@lme@&b&u}ﬁe Ferhietlin ﬁﬁ&%&%&g@usg%@ B’ﬁﬁz‘ my

mol ) 25 e ortg to t he_general procedure yel | ow
f oam (160 WEE @M% ereygon ltsn)sta@zzzdoﬂ{e(smm)va} stirBedOuitio katr NZHO6);-s¥i00H2/ 083665
PCT/ EPO2/ q&ﬁmzc@§301Eﬁﬁ@aeHewi\£§9d éltﬁlﬂzef%q%tg&%r%é&tué%%f 123 triazol-1-

| - hen 1- q_i g}g{ am no -4- trifluorornet c acid tert-bu 1

ester The /1&g aad wasdpedisaivedhe tiderompound, which if necessary can be

g éx:?plmg ?]l:\ﬁﬂle@bg t?ysttaﬁizﬁﬂlé’rpﬁgﬂq) fb% oxﬁ)x}n]ee%yﬂ%smc%agrepcomngm %ﬁro?nattggrrgp}?m yl- ester

[1 2, 3]tr|“3 §P ﬂmﬁﬁé%‘:)ﬂﬁﬁfhﬁ@t@fd aci d ethyl ester (Exanple K1) (259
accqording to the general procedure M Obtained as a |ight

yeI I oW oi IRV‘( uB Hrgcedupdy gf EK/BC(IPISMMB@W@ dilukad-yith DCM oEEsDRd, evablct
5- Met hyl - M@Ai%a@Nh‘I-fC(ﬁ sélllor ﬁa&(‘id} bl‘m%( Ia%f_rl) Qﬁe}&}’ o%eéﬁdg%@é ﬁaa@ nol- 4

trifl uoro%gt h |- henvl -carbam ¢ acid ter ‘tonpound
“was pr epafsBovilahtiosolent worsurmiefyd matarial, ihidr anid beyirituphangth dar bar_n C

acid tgrt nbﬂ&hréﬁf@&egmeé %ve(tﬁg gﬂggémpamﬁcgm Vﬁ@v?nggﬁgég}’}e%x anpl e

opl oni € acC
K15) (287 bRgurifiegd Yﬁﬁ)ﬁt)i léféts?@r mg.4 dioxdre cgéarjrerlah geicohestucieoMatdgedpiyned as a

whi te T 0aRik470onBine B SMIAAFELIR02 1 [(MH) -] . Exampl e W62 20 5 Meth

| -2- 3- 3-im dazol -1 oX0-"ro ion lamno -4-trifluoronethvl -

Example 1

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.




phenyl} carbam c acid tert-butyl ester The title conpound was prepared from
(2-am no-5-net hyl -4-trifluoronethyl- phenyl)-carbamc jd.tert-butyl ester
(Exampl ¢ 415) ézgo ng, 1.0 mol) and 3-(3- §BctovkF2d0s
i m dazol™ %5/ 838%eny! ) - 3- oxo-propionic acid tert-butyl esPEVEPBEMH e K16)
(286 ng, 25 1.0 nmmol ) according to the_ggr_leral procedure M Cbtained as a
l'i ght yellow foam (380 ng, 76%. Ms (1S.P) 501.2 [(MH-]. Exanple M3
{5- Met hyl - 2- (3-o0x0-3-(3-[1, 2,31tri agpg,ﬁﬂléyl -phen | am -nropi on yl am no]-4 30
trifluoronmeth 1-hen 1 -carbam c aci ert-bu | ester The title conpound was
~ prepared HE[oNB(dehil-ROxHATEL NV EhdhviI-Eidio rpani ¢ aci d

] , 1. Cct ober 2005

Yo 2 QNE3-11, 2,3]triazol -1-yl-phenyl)-propionic

acid et hylr ester (Exanple KI') (259 , 1.0 mol) accordi ng; to the general
pr ocedur e F UER campeinhyasprepaed o (2(3- G- (3-metylwpxazddoyl)-pvayik 3P) 502. 1
[ (M H)'s]. oko fb}-5- - - ic aci
-yl <817 8 G0 8 SRt et phegy-cobanic s
| ami nol - 4trk194td Ftendipiple Mahby extanentinith TAdi i GRGl> 4goxdingtotthe The title
conpound rRHeHaR ] } NQ-0x Nl 4= 1: 8 | onet hyl - phenyl )- carbam c
aci d t-ert-g%ﬁ:tylp?estgfrir??;(%%gagﬁg)gg?@é%%%y% ]&%Efm)l) and 3-oxo-3-(3- 1lo
pyr azol -IM(—IMI[QMQW%M f7peid tert-butyl ester (Exanple K12) (286 ng,

~ 1.0 mmol ) according to the general procedure M (Obtained as a white solid

(370 ng, 74%. M5 (I1SP) 503.3 [(, MsEhihe amp 172C. Exanple Mb5 15 RS -
5-Chloro-2- 3-o0x0-3- 3- 5- tetrah dro an-2- to nethyl - 1 2 4 triazol-1- 1
-hen Lio- BG4iORy-t3HR0 1 At itk Uy OBl d bia N diaz GRS DO SRR frter t- _t]
ester The title conpound was prepared from ,
(2- am no- $hehhorsindoddd % r PLROML I n & 16 _acid tent-butyl ester
(Exanpl e J14) (9oqﬁ°n£, Z%Eﬁm%% ¥l R%)_%Yéf?g?g‘?gm%%

{ 3-[ 5- (t ePFoRAQRaRiBgH4rRyrojlogyrkepryicpbrmioadd tart-huwyl estery(Exampple M)} - pr opi on

ic acid by treatment with TFA in CH,Cl, according to the general procedure N. Obtained asa
- yellow solid (1.51 g).

15 Alternatively, 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.).




20 tert-butyl ester (Exanple K14) (1.16 g, 2.90 mmol) according to the
general procedure M otained as a light yellow foamngQP glgzoo§3/() VS
(ISP) 635.3 [(MH)']. General procedure N. Pre aration of E

3-di hvdWo-B®8#3665 1b 14 di aze in-2-ones: 25 A sol ution or reamremsicen of the
{2-[3-aryl - 3- oxo- propi onyl am no] - phenyl%7 carbamc acid tert-butyl ester or
{2-]3-aryl - 3- oxo- pr opi onyl am nol - phenyl}Y-carbam ¢ acid tert- butyl ester
(1.0 mol) in CH2CI2 (5 nl) [anisoke or ]6 3-di mret hoxybenzene (5-15 mol)
can be added if necessary] was treg‘tgel:ﬁa]w-th TFA (0 5-5.0 nL) at 0 C and

stirringws ) onsupption of
the 30 startir O~ 02F0836¢ Pe2E03643 - 75-
Wor kup pr_bizemmiag_ﬂm_tﬂ_@l vent was renoved in vacuum the residue treated

with little ether, whereupon it crystallized. The solid was stirred with
sat . NaH@"@mblcompundWaS\mp:mds‘mIns -(Bidyans-pHenylip BB 3nt o M2gheanytl et her or

mxtur S b THE/ pd was dried. ive t title corrpound whi ch
necsgs 2{ gﬁﬂ’%-{ﬂl: Ngﬁ?"lf ed Py ORIEPY ‘Ig‘ff E% lfﬂ\q?)r efugivg oxane or by

SI lica gerb’clxzeﬂmurmthrﬂeﬁfm,hogr'ﬁﬁﬁﬂ—h@vhtaﬂ) @ﬁc@dﬁ@@&ﬁ&h@@%ﬁd@foc&@%l Et OH.

Vor kup p Th ction re.was diluted with DCM or Et OAc,

washed \xn&t%ﬁ] @ Bklaall—f&%?‘; FOW%P ‘W%f&&ia sol., brine and dried over MySO4

or Na2SO4, Vi in vacuum left a material, which could

be tri tura%@c:ﬁ H‘éari?%oégd ???xtures of ether/ THF/ MeOH to give the title

conmpound; or whi ch if necessary cag be[ %UI’I fied by crystallization from

1, 4-di oxane or by si I ica gel colum tography wi th cycl ohexane/ Et QAc

or EtQAc/ ) ) . ) ) |azoI 1- 1 -hen 1
86\4'396' R FERPSEEREf . o b [I A di aze

2- d,f
I( gS) Fge 0% %hltgiclblﬁl%ﬁﬁgwgﬁﬁp %r)% 0- %god? {P gf‘i‘yé)n ydﬁzomfﬁ?r &wysolil gy met hyl ) -
[ 1,2, 3] Pﬂlﬁm)d)f&o}dO-Btb])ionpﬂneh)(lE}camjpmeShw sedhttde-cfelization with SnClz 2H,0

) o RO NS AL Bt S PO PEL B BiaamLe N &

bt ai ned odige sdiddb24 migl.t e 20 solid (51 ng).

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).




Ms (ISP) 487 [(MrH)}]; np 200 C. Exanple 2 4- 8-Mor hoIin 4-

1-4- oxo- 7 trlfluororrethyl 4 5-dih dro-3H benzo b 11, 4§ d ezdog 2-
ridine- Q’&% rile 25 The title conpound was prepareg
{2-3- ( a{ p{m di n- 4-yl ) - 3- oxo- PCT/EP02/03613

pr opi onyl am no] - 5- nor phol i n- 4-yl - 4-tri f.lzgar onet hyl - phenyl } - car bam ¢ aci d
tert.- butyl ester (Exanple M2) by treatnment with TFA in CH2Cl 2 accordi ng
to the gedd$ dhI) 452 OdEduie218 °Cbt ai ned as a yellow solid (11 ng). MS (1SP)
416 [(MrH)+]; np 220 C. 5 Cctober 2005 WD 02/ 083665 PCT/ EPO2/ 03643 - 76-
Example 3 4-[3-(3-Me th | -isoxazol -Banlple fen 1 - 7- nor phol i n- 4-

| -8-trifluoronmeth |-1 3- dih dro-benzo b 1 4 diaze in-2-one The title
conpound wﬁfme’th@m-@201{037-[D$rr631-@‘13—7443y&1hv&:@4ﬁ40|-5 yl)--phenyl]-3- 5
0XO0- propi %I’IXI 1. 4 ) I1-4 trifluoronethyl-phenyl)-carbanm c
acid tert—= by treatment with TFA in CH2Cl 2

megaiveh dud b rreﬁ%r%%%@%% B BoPheyBS-axexo. 7 rol - 1e 1 -4
5r Ce“ gr g(VjOPmﬂ”l@Wme )-5- 8- ﬂie S -% PR anyIigHeh §l]- Antit Ldidtep@mpound was
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(Exanpl e bBhjcedime N.r@nthinRAts Mbéife 05 (2Pnfghi2CL2 according to the general
‘procedure N. Cbtained as a vyellow soli (1.51 g). 15 Alternatively, the

tithe compifufBl) sets(Ml)smprsepmsed. f rom (3- (3- cyano- phenyl) - N-(2-
nitro-5-pyrrol-I|-yl-phenyl)-3-o0xo-propi onam de (Exanple M4) by reductive
cyclization with SnCl2. 2H20 i n Et O#xatpi01C according to the general
procedure J (nmethod b). Ootained as an olive solid (161 ng). M (EI) 326
(M) : ]

-4- 0xo0-4 51']%enzomtnlg’|_|' benzo b 14 di aze in-

The title compound was prepared from 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 |
(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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~general procedure J (nethod d). Obtaingg_as a brown solid (164 ng). M

“(El). 461 (M) and 463 [(M2)+]; np 252 (dec.). 5 Cctober 2005 WO
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dro-3Hbenzo b 1 4mg?aze in-7- 11y -4- hen 1- IH ole-3-carbonitrile The
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(M); np £ 2). Exanple 7 10 4- 3-lodo- hen | -8- rrol-1- 1-1 3-dih
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Exanpl e 1 Kol _hgat i a2 in Ft at 70 C
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m xture of 4-(3-1odo-phenyl)-8-pyrrol- § -1, 3-di hydr o- benzo[ b]

[1, 4] di azemi(en270Q0E) (B 81DY & (dec()214 Mg, 0.5 mmol), Pd(OAC)2 (4 ng, 3

mol %9, PPh3 (8ng, 8 nol%) 20 and HDMS (0.52 nL, 2.5 mmol) in DWP (2 nL) was

stirreg under CO atnosphere at 60g(fQfk14 h. The m xture was taken up in
Et OAc, washed with I N HCl, sat. NﬁFlC%gﬁol. and brine, dried over MySOH4.

Rermoval  of-[1he GehySRbnvi N4 a6 Uk hiekito 31102 QFOWa:.soll d, h was
purified by . CC 2 p ‘ 095 5.
Obt ai ned ARSI UEEAArORKY G SR IICHIVE BS1E197 ny) . np 238-239 C

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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cycli zatlon with SnCl22H20 in EtOH at-g®-C according to the general

procedure J (nethod b). Obtained as a yellow solid (344 ng). WO 02/ 083665
-78 Ms (ElI') 452 (MF); mp 215 C. 5 Exdrﬁﬁlerl 72005 PCTI EP02/ 03643 Exarrpl e 10
3- 8- 2I\/Etho-etho-4 oxo7 rrol-1- 1-4 5-dih dro- 3H— benzo b 1 4 diaze
i n-2- 1 -héedhaeihoxi-4a ardli e )

[.2-] 3-(3- lgéﬁgg)%tg!genyl) 3 0XO0 propio nyI amno | -5-.

et hoxy- et =pyrrol -1-yl -phenyl] -carbam c acid tert.- butyl ester

(Exanpl e tyent wi th TEA i 2Cl 2 accor,di ng to t he gener al

pr ocedur e %ﬁ tbﬁ%/ s prepar r%’BI{?gb VAR P gﬁz@dk £19%0200 (M ; np 189- 195

~C 10 Exapnoppmjzlhnﬁno]ZS -rBethiygr Opyrrel- ﬁ'ﬂphﬂi)ﬂpkaﬁaf{ﬁc acid tert.-butyl ester
-benzonitrile The

- 4- ox0- 4, H benzol bl

title co oungye\%ggs PAL R tf‘?“g{njrg‘d‘ C@%Cﬁﬁémﬂl? the generad prgegABsey net hyl -
pyrrol -| Nl@bﬁumdtasaypiﬂm;dh]d—{i&@mgo propi onam de (Exanple ML1) by reductive
15 cyclization with Fe/ HOAc in THF/ H20 at 60 C according to the general
pr ocedur eM$ (EDms6HdE).d) . btai ned as a brown solid (18 ng). MS (El) 356
(Mt). Exanple 12 3- 4-Oxo-7- 3- hen |- rol-1- 1 -4 5-di hvdro-3H-benzo b 14
diaze in-2- 1 - 20 benzonitrile ThEgdmilk@gconpound was prepared from
3- (3-cyano-phenyl ) - N-[ 2-ni tro-5-(3-phenyl -

- pyrrohe | -3473-{phernyl pyaxad-1pviD B asdaicie-ioxaspliig M2H-by reductive

g)r/gl:;éﬁﬁltpgz [I\éﬁlh”F;e/ HOA«*2 lfbf-:l;xl:zlglnl_tlglpe at 80 C accordi ng to the general

The title compound was prepared from {4~(2-tert.-butyl-pyrrol-1-yl)-2-[3-(3-cyano-

phenyl)-3-oxo-propionylamino]-5-methoxy-phenyl}-carbamic 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




Obtained as a yellow solid (I | ng). 25 M5 (El') 402 (MW). Exanple 13 3- 7-

3-Metho neth 1- rrol-1- 1 -4-0x0-4 5-dih dro-3H benzo §)01£Lb5]2{%i5aze I n-2-
yl I *benzonitrile The title compound was prepared from ctober
3- ( 3- cy A¥d0388667| ) - N- [ 5- ( 3- et hoxymet hyl - 30 PCT/EP02/03643

pyrrol -1-yl)-2-nitro-phenyl]-3-o0xo- propi ?nam' de (Exanple ML3) by reductive
cydi zation with Fe/ HOAc in THF/ H20 at 88! c accordi ng to the general

procedur e . ai a _bro solid. (62 ng).. 5 t ober 2005
WO 02/ 083%0613156 %@'@%ﬁ%&%‘%ﬁ?ﬂ?g@a@%ﬁ%\&mﬁbﬂ @&39&"@- The %ﬁ?@n 2- Met ho
meth |- owagevaporatbdin gachiuin divd tittriesidit bastzieuttdd WilEM 2z@ dive-tRe title

SO e R EE R SRR, P ooy "

l'-yl)-2-nj |} 31 A%0- Propi onam de (Exanpl e ML4) by reductive

cycl i,zati%/frlsr@%@%%gél[i@wﬁhng’kﬁlg% ?{ 80 C according to the general
procedyre J (nethod d). Obtained as a Pr,,wn solid (178 ng). Ms (ElI) 370
(M+); nmp >197 C (dec.). 10 Exanple £=* (3:-C ano- hen | -4-0x0-4 5-dih

dr o- 3H be 41 diaze,in-.7- role-2-carbo lic acid meth | ester
The o1 ¢ 1 B Bl e -pI-dok dlibaay | ) - 3- oxo-
pr opi ony| beriznf¥] 4 ]diaemn | }- 1H pyrrol e-2-carboxylic acid nethyl ester

15 (Exanpl e ML5) by reductive cyclization with Fel HOAc in THF/ H20 at 80 C
accor di ngTo e stiied gmparsiin @fi2o[se (Hrogo7 - fymRl Nogd-43-dipatasHaed as a brown solid

(323 no). | 11384 . (M), =207 C (dec.). Exa, |le 16 4-

3- I m dazo e_n%’?[bﬁ ﬁl’fgﬁm eRl%-lgl'%lz)"lp[ﬁEmlf'?lfa’é’}‘dlgﬁ“&{oﬁlﬁéﬁk%&gylfﬁﬁl(ﬁﬁa% i n-2-one
{2(2) [Tg e?g i 1Dd0.36 g;l;ibiﬁmhmﬂﬁirpf?ﬁaﬁﬁdm‘) ABhdded at ~20 °C over 40 min in 3 portions

- -(3-im zQl = 1- - enyl,) - 5-,0x0a- - . .

“pr opi onyl %?nyé@f‘ﬁﬂ?%ﬁ#s Bl%?&@Yﬂ%gQ%T(;HBF‘BQH@%)@Wﬁ ingglugne est er
(Exanmpl e (M9BmLH3 inned}. Seintingvivh hcdiftthued a CHRG X022 818l A therdhgopener al
procedure_ N, Obtained as Rinto , N

miXture was then poured into ice-cold 10% aqueous acetic acid. The product was
extracted with EtQAc and the organic layer was washed successively with H,O, sat.
15 NayCOs-solution and brine, dried over Na.SQ, and evaporated in vacuum. The residue

was triturated with methanol to give the title compound (0.28 g) 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. Obtained as 2
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).




yellow solid (1.03 g). Alternatively, the title conpound was al so prepared
from 3-(3-imdazol -1-yl - phenyl)- 25

N-(2-nitro-5-pyrrol-1-yl-phenyl)- 3-oxo- propi onam de (&Qﬁabg%?@é) by
reduct i WEO %3682 ation with Fe/ HOAC in THF/ H20 at 60 C ad€3YERONE3&#d t he
general procedure J (nethod d). Obtai Q%Q_as a brown solid (100 ng). MS
(El) 367 (M+); np 220 C. 5 Cctober 2005 WD 02/ 083665 PCT/ EP02/ 03643 -80-
Exanpl e 11453('1518)3\39@?1\544?}%%}?FSI-@%BaC. 1-4 5-di h dro-3Hbenzo b 14 diaze

in-2- 1 - benzonitrile The'title conmpound was prepared from
[ 2-[ 3-(3-cyan-phenyl ) - 3- oxo- E
pr opi onyl am no] - 5- met hoxy- 4- pyrr ol -ﬁ%nyl ]-carbamc acid tert.-butyl

ester (Exaankeot8)oypitaatmantam i JES | %.%éi%‘g);-x‘?lﬁ-d%i Q@ﬁ;}o the
general procedure [ bt al ned a Y . 356 (M).
Exanpl e 1@Xagolesd-carpoxpictasidiethyastot - pyrr ol - 1- v1) - 8- met hoxy
4- 0x0-4, 5- di hé_dro-3l—|- benzo b 1 4 diaze in-2- i -benzonitrile The title

14

conpoufd WwaslpF eprapeRnd verpigrared from {2-amirtoyd-ppsr pl-diylphyh)l)-2arb3mfecizy ano-

" phenyl) - 3t X Bupf QRED ' Fhaxye pheny i) - carbam ¢ aci rt.-butyl
ester (Exarrplujgﬂl\/llg) ml%ﬁ@eggi &126%{?5 i tﬁ%gw%d&égdzgé’ggo%[ﬂaﬁﬁ%ﬂ?he

gener al pfoepiangl]-Bzdle-damrbonylidadd ethyy eftérdRraople €6 ZD6MDY). achEd(g) ) 412
(M); nmp #2805 £ A - k- l-1-.1-4 5-di h.dro-3H benzo b
[1 4 diaze | nigz-er%g%d%i%ﬂf 2t oM eteriat iR ge%{c?ute&teét% SR 50 A

m xt ur e otreatment with TFA in CH,Cl; according to the general procedure N. Obtained as a

3- (4- Qy0-¥siR i -di hydro-3H benzo[ b] [ 1, 4] di azepi n-2-yl) -

t hi obenzarr% d?gl?%&g%gdga@ om 3- (4- oxo-7-pyrrol -1-yl -4, 5-di hydr o- 3H benzo][ b]
(1, 4] di azgy Mspd-Mh b AL ) le 4) as follows: To a solution of
hexanet hyl di(s?[%tﬁlgn[gﬁ%@Sggﬁrﬁ_??%?glﬁl ) in 1,3-dinethyl-2-imdazolidi none
(6m.) was added at 23 C sodium metﬂgﬂ ge,4(0.34 g, 6.3 mol). The m xture
was stirred for 25 .15 min. and th Solution fornmed was then added to

a sol uti 05‘-[91(4-‘33)(047-%86?—1-Vl-4,5—dihvdro-3H-benzoﬂﬂfl,41diazepin-Z-vl)-phenvlh
: oxazole-4-carboxylic acid (2-hydroxy-ethyl)-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.).




pyrrol -1-yl-4,5-di hydro- 3H benzo[b] [ 1, 4] diazepin-2- yI) benzonitrile
(Exanple 4) (0.98 g, 3 mol) in 1, 3-di nethyl - 2im'daz gclh (9 mb). The
m xture was stirred for 3 h at 23 C and then poured |nto S’c?@foo m.). The
m xt ur e WR82¥¢Sact ed with EtOAc, the organic | ayer wasPOTERO/éer Na2SO4
and evaporated in vacuum The 30 remai Nigag oi |- was stirred for 0.5 h with
H20 (150 nL) and the preci pitate formed was isolated by filtration and
dried to give 3-(4-oxo-7-pyrrol-1-y. 58 { hydro-3H benzo [b] [ 1, 4]
di azepi n- 2 yl) -t hi obenzam de (0 860 |ght yellow solid, np 198-201 C
YNy 3o ($hedy

(dec.), ; g et hy h |

brornopyr vat . 00 ° ‘ ” JELlIqu 43— -81 (0.16 m,
1.26 nmol ZEpIN-4{0 evvas heated at reflux for 20 m n. The sol ution
was evapo ated, in cu m and the residue was triturated with EtOAc to give

the title 066%’6@% ol 32U-e0-Zrpyerol-il ghtd,Sydiblydvo- 36 bahzo [bB] 1(4) GR)eph53- 2 { (M
|'|) ] mo 5119%%9)11 —%xa&l@aém ?(gl?coaa m%§| ﬂeéfler‘{“ﬁ%%gfe%)rgg gl %Zf?jé%fﬂi/%gp-engl l)n

of 2 [3 T&F )%é I?‘L Vﬁ;e&:ddeq??liqcesmv‘ejy Me@ﬁigﬂs&mw and lithium borohydride

b b t hyl t

(g;ggg | 13 [assur%ugaeqam@ fﬂé)ﬂn&n%ﬁ;&éaa%rgg?gqﬁ% g{,g'%gg,g,g gt MY ool e

over 40 np§iwesn Bt ‘Fﬁl%%@ F{C13The MgwkllﬁtYﬁDWa&)Waa%mdlmmbrme, dried and

di hydrid t t 3.3 ).
i hydri dogsabsfaed B J&e&m ’ﬁﬁ)&él%h#‘%@%sma&g%g% §.:g g%itt.}s&g ol )

Stirring was continued m xture was
then pBur&@®Aabexangél: 8})?@1!16@% tagivsdhs tile evripoand (24 rhfess piphidpdliovwsald.
extracted with Et OAc. and the organic |layer was washed successively wth
H2O, sat . MS{I MR A8t KMH) biinpA€0-B43 %3, " dried over Na, SO4 and evaporated in
vacuum The residue was triturated with nethanol to give the title
compound (0.28 g) as |ight-yell ow &astingle27M5 (I SN) 413.1 [(MH) -]; np
238-240 C, a Ie 21 8-P rroI-I- 1-4- 3- 1 2 3 trlazoI-I- |- hen | -1
3-dih dro ol-4 28-4indibyde enTofbi{1.4]de Jovighwadl-pr epar ed

from {2- [ Sa¥e: tﬁte(r%o zc?acé]a ihazol - 1-yl - phenyl )-

propi onyl am no] -4-pyrrol -T-ylI-phenyl]-carbam c acid tert.-butyl ester

E) Fégggi ?em%enﬁﬁ?ﬁggqgg@mxow ﬁ)ﬁrgﬁ':f‘yl B sAR 5 - RS0 4?&52@%1@5—”“ al
Ii\lphenyl -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.




I'ight yellow solid (36 rng). 25 M5 (I1SP) 369 [(M:H){]; np 206-209 C.

Exanpl e 22 4- 3-Oxazol-2- I-hen 1 -8- rol-1- |-1 3-di hSch%b%F% b [1,41

di aze in-2-one The title conpound was prepared from

 (2-am ndYQIHYE6E - 1- yI - phenyl )-carbanmic acid tert. -but yPCaFsperogsExanpl e

J2) (137 nmg) and 2, 2-di met hyl - 6- ( 3- oxazg@l, - 2-yl -phenyl) .30 [

1, 3] di oxi n-4-one (Exanple L5) (271 ng) according to the general procedure

M The obtained nmaterial was depr%%nd cyclized by treatnment with

TFA in CH2A 2 according to the ge cedure N. Obtained as a |light

yel | ow sodfgl(6 Bdethi-isora7FEt APEShADR K- 02408366p rg]'/ EP02/ 036 t3 -82 M5

. AT, - : = 3- 4-Oxo-7- rol-1- |-4

Rnkaldiazepinge-gne in-2-vl -hen 11, oxazol e-4-carbo lic acid

ethyl estgr 5.The title conpound was prepared from

(2- anmi no- BogiiHe ermpoynd waeprgpared fip el amao- 4 pytrel-1 -yl iphewyl)-esbaniddeanpl e

12 15t e 0 B B S B e o6

accor di ngPXorBrapienig edidtert.-prtg cstduibxamplTke) (@3t aig) adcordingrto dte gsasral

depr ot ect Gyl : t ¢ FA, LN;. Cl2 according to the
gener al p‘?%gf:&!dﬁf ygﬂ‘@ggpﬁdeggggaa%g CP}%gtﬁ{]e%%ﬁ @(ﬂl%zq}fotr?ag@ewl'th M5 (1 SP)
441. 2 [ ( M) i CHapl.z2zcording tathe gerenabprocdurs N. ©btadnék s alight gbltoly solidd

5-di hvdr()ﬁgglﬁ@_enzo b 14 diaze in-2- | -hen 1- oxazole-4-carbo lic acid 2-h
dro -ethyl) -am de 15 A solution

of 5- [ 3p( r | .- (;Iggby\,@' 0- 3H benzo[ b] [1, 4] di azepi n-2-yl)-
phenyl?lf-gkég)z(gqu?%ga[r?%%ﬁﬁ,’én%a%@d' et hyl ester (Exanple 23) (35ng) in
2-amno- ethanol (1 nL) was stirregx% ‘Sgpc for 4 h. The m xture was
partitioned between H2O and Et QAc™” ganic |l ayer was dried and
evapor at eg[4., YAGUIT,ANY. .18 4if5dd hLaagled i ELOC to give
the titl e compound i

0 O v OV
[ (M+H) } | thiggoledhcarboxdic abidamyile 25 2-i 3- (4- Oxo- 7- pyrrol -
| -yl -4,5-di hydro-3H-benzo Ib ][ 1 t4] diazepin-2-yl)-phenyl -
A sample of 4-[3-(4-ox0-7-pyrrol-1-yl-4,5-dihydro-3H-benzo[b][1,4] diazepin-2-yl}-
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)™].




oxazol e-4-carbo lic acid nethyl ester The title conpound was prepared from
(2-am no-4-pyrrol -1 -yl -phenyl)-carbamc acid 25 tert. 563{&@&;@%& (Exanpl e
J2) (680 ng) and 2-[3-(2,2-di methyl -6-oxo-6H[1, 3] di oxi
C4-yl) - pWEn§AQ83@gazol e- 4- carboxylic acid nethyl ester (Expmtpgzuazg);43(820 ny)
according to the general procedure M The obtained material was deprotected
and cyclized by treatnment with TFA in” & C12 accor di ng to the general
procedure N. Obtained as a light yellow solid (770 ng). 30 M5 (I SP) 433.2
[ (MtH) +]; np 240-245 C (dec.). 5 Cé#@BBﬁEQOOS WO 02/ 083665 PCTI EPO2/ 03643
4 3 | -1

2- [ 3- (4- mrbb hc l:l'd Eh tﬁl @@zo [b] [ 1 4] diazepin-2- 5
yl')-phenyl ] - oxazol e-4-carboxylic acid nethyl ester (Exanple 25) (88 ng, 0.2
mol ) in A'EHEp(e:bf&— B}~ oa&FEpﬁddBd-Mssc@l&?dMeﬂH-%ﬁﬂbﬂq dr'hgep'i‘ﬁ—b ﬁd lithium

and.t hn B IRRRTE 2 teborbln b e sitr ERPER Wasarf@ééﬁwaréaq‘t‘%w was

washed wi 2Hantiné-eéanalrih ad aasid ommm@&ego&aamscﬁm ihashahe: 445

chr omat ogr on silic usi 10 Ft / hexane (1:2) as eluents to
give the ?B’gq ﬂﬂn‘?@gg 1Fiow solid. M (1SP) 399.4

c[j§ &?ﬂael\n’fzggléﬂ%%ﬁ @;@@’]ﬁ?@: fflﬁzz%ﬁéﬁ > gx?z(gl Z 4 [:glr bé-l i1;:4agi- gi Qm de 15

A suspension of 2-[3-(4-oxo0-7- pyrrgl-l y1l-4,5-di hydro- 3H benzo[ b]
[1, 4] di azepi n-2- yl)-phenyl]-oxazo boxylic acid nethyl ester

(Exa ) f NH3|n MeOH was stirred at
20 Cn?(l) Ag?g.d.ﬁﬁ’g]m‘ Ryrolr 159l 3cdibvdrer sol uti on was

evaporat@ﬂmﬂwﬂﬂdﬁ&sldue was trlturated with EtOAc to give the
title conpound (22 ng) as light-yellow solid. 20 M5 (I SP) 412.2 [(IVH—|)}]

np 232- 2344smple)oamwm&ozmpﬁmm@c@shmya:-alm-beazo‘}bm A aslhar3benzo b 14
dlaze|n2h ﬂ ole2crbo EIC t hyl ester
P enyi] -t 1azole 2- carbo icacid ethy ester (Example 28 (O 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.
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was chromatographed on silica gel using EtOAc/acetone (1:1) as eluent to give the title
compound (31 mg) as a light-brown solid.

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)"].
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yel l ow sg. Ioxo -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 CH2Cl; 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
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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.).
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-0xo-propionylaminof-4-trnifluoromet yl ~-phenyl)-carbamic acid tert.-butyl
ester (Example M29) (254 mg, 0.48 mmol) by treatment with TFA in CH,Cl

15 according to the general procedure N. Obtained as an off-white solid (96 mg).

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.
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with TFA in CH,Cl; according to the general procedure N. 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»nheﬁvl)-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.




r idine-2-carb onitrile The title conpound was prepared from
{2-]3-(2-cyano-pyridin-4-yl)-3-o0xo-
propi onyl arni nol - 5- met hoxy-4-trifl uoronet hyl - phenyl } - C%Ptgg)r?lerczoggl d
tert.- bWOM2/088% er ( Exanpl e M28) (293 ng, 0.61 mvl) by RCEERMEBAE3W th TPA
in CH2Cl2 according to the general %iedure N. Cbtained as a yellow solid
(180 ng). Ms (EI) 360 (Me); np 227 C anple 45 1o 7-Metho -4- 13- 3-neth
I-i soxazol -5- 1 -hen 1 -8-trifl uorﬁmata 1%.1-1 3-di h dro- benzolbl f

, 4l di azep| n-2-one The title corrp prepared from

raz -V, - -1 3
i aci d
tert. -but dr iheeplRone254 ng, 0 48 rnm)l) by treatnen with TPA

in CH2Cl 2 15 accor d| ng to the general procedure N. Obtained as an off-white
solid (96Fh¢g§ﬂ.e coiv@o(lhd;m)as piepafehdrd (RS)- [plluitd-2o(3-bxessp| B[ Afedahldro-5- H dro

th | -1 th 1- 1 3-dih
Ijnreo benzéjyﬁ %ffc} a‘é‘?@‘?’ ];%]ﬁ%a@é'lfﬁe&?ﬂyﬁewe 5 Ifﬁb‘oﬁlggeprepar ed frlom
(RS) - [ 5- reflhaoynethyl-phexyl]-Badb3midacid teat- baﬁryest&(mxmpieavmhpmmb, ghk7 [

L 11 vor RGN Rt st BR i B afPifipk i theenessl srocedaMbl o vBo) (404

ng, 0. 64 Obminkd adu/lightealiove mlid@y mglFA i n CH2Cl 2 according to the general

procedure N. Obtained as a yellow solid (134 ng). 25 M5 (ISP) 432

- [ (MrH) {] M$SR2B1E1 [@aliplengd 197719000 -4- 3- 5- rolidin-1- Imeth |- 11 2 3

ltriazol-1- 1 - hen | -8- trifluoroneth |-1 3-dih dro-benzo b | 4 diaze

in-2-&he The title conmpound was prm@grom

- 4-[3-(5- hydroxyrrethyl [1, 2, 3]tr|azol 1 yl) 30
phenyl ] - 38 idirbxye i dméhéli-83epi n- 2- one

~ (Exanpl e 46), [ 0. ol ) by treatment wth SOCi2 (B 044 T 0. 6
mriol) m——@@#y@#@—wﬁ%ﬁ-‘“ SCto reflux for 15 nin, followed by
evapor at i ness 02/ 665 P /EP02/ 03643 -90 The
crude chljglrlgl |558f3re68a’ieﬁ?’ﬂﬁ:8%§ rrff_v%a’ 92?."?‘95& d e Ut of
Nal 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.




and pyrrolidine (0.17 nmL, 2.0 mmol) at 23 Cuntil tlc indicated conplete
conversion of the chloride. The reaction m xture was gﬁkgq% uﬁ)ékn Et OAc,
washed with water and brine, dried over Na2SO4. Renov t solvent in

“vacuum EPP28E366 | ow semisolid, 5 which was purified by ZCE{ERA2036#3 col umm
chromat ography. Obtained as a yellow sodjd (47 ng). MS. (ISP) 485
[(MtH)}]; nmp 215 C_ Exanple 48 4- 3- 5-H dro eth |-isoxazol-3- 1 -hen 1

-7-mor holin-4- 1-8-trifl uoroneth Em%elj 43-di hydro-benzofbl [ 1,4]
pared from

di azepi n-2-one The title conpound
(RS)-[5-
(tetrahydro- pyran-
trifl uor ofiueiometh

pi onyl am no) - 4-
A P2 : R prang| ester (Exanple MB1l) by
t r eat ment &h TPA in CHZCI2 accordi n to the eneral procedure N
bt ai ned 48¢ Gl gmpoung| wag prepased fgw % ngfgowve [B1(5 Ydﬂ@WI&th‘(lMJrl-i)fl] np
237- 238 Q12,53 d
G1,2,5% %l@lﬂgp}?ﬂ%ﬂ 8- tﬂﬁh% ofhetﬂy ‘/1"3 %Py%%%egzo&bébl ﬂ!ili in2-55 The

enzo

-8-trifluorogeth |-
Ctitle conﬁﬁ&gﬁ% ke 53) ék?’érlegtOﬁmﬁlqlbbmeq@mntmthsgbﬂie[cﬁl-)and 3-(3-pyrazol -1 -
"yl - phenyl

Vert. ?Bﬁﬁyﬁcwéiﬁiﬁ“%%xa“‘%f% shor e S5 BRERSIY b OGN £ B VPRI SHBT S i 1

in CH2Q 2Mmgecor di ng to the general procedure N. Cbtained as an off-white
‘solid (146 P) 456 MtH)}]; nmp 166 C. 25 Exanple 50 7-Mor p
hol i n- 4- MSZEQI‘@ i[gszHg =|faﬁ§{)(° - 1-hen -8-trifluorometh I-1 3-dih dro-
benzo b 1,41 diaze in-2-one The title conpound was prepared from

{5- m)rIBholln4yI 2-[3-0x0-3-(3 [ Exommitss
triazol - I I -ropl onyl am noj -4- trlfluororrethyl
aC| d 30 5- ] 'r', ¥ Aretis a';l‘é ) A 1

phenylh} carbam c

' edure N. bt al ned as a
yel | ow solid p 233-236 C. 5 Cctober

Z} VI
2005 WO @%@&%@%&&E&E&P %é}%f‘@fﬁomgi éthoxy-4-[3-(5- hydroxymethyL
{1,2,3]triazol-1 1-yl)-phenyl]-8-trifiuoromethyi-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.




Exanple 51 7-Fluoro-4- 13- 5-h dro neth 1- 1 2 3 triazoi-1- | - hen |
-8-trifluoronmeth 1-13- dih rddro-benzo [blll 1,41 di azepjphelzoddne The
title conpound was prepared from

(RS) - [ 5WQ®YHE3655( 3- ox0- 3-{ 3-[ 5- (tetrahydro- 5 pyran- 2-y|RE/RRAZHGESP- |
1,2,3]triazol-1-yl]-phenyl}-propionyl an%go) 4-
trifluorornethyl-phenyl]-carbamc acid -butyl ester (Exanple M34) (489
ng, 0.787 nmol) by treatnment wth TFA CH2Cl 2 according to the general
procedure N. Oobtained as a |ight %@q}%ﬂ#’;olid (87 mg). M5 (ISN) 418.1

[(MH"]; 0. A fox meth 1- 11 2 3
triazoi- 12 . 'fﬂmomethﬂ k—iﬁmﬂ-dl hvdr o- benzob

1 4 diaze gmo&[bné[dﬁzgmﬁﬁbme conpound was prepared from
(RS) - [ 5- et hoxy- 2- (3-0x0-3-{3-[5-(tetrahydro- pyran-2-yloxynmethyl)-[ 1,2,3 ]

triazol - 1’1‘;& ﬂlthstmnych.}ndpmaxmremy&daﬁomd)s -rethbxy-24[B oo (B { 1y )3]tpasslyl-§1- car bam c
acid t grt,

i th
Ton i oo BB Rt P s DR biRe Hebieki-Rie 55 Vel | ow
SZI id ( \;>6(E)aa’?1|)pleol\ﬁ881 138PIng4 8558 {rivird]) by ].rcaﬂgfﬁebr??%&h@FA?n@Bgi(Sz Eitogdlnglffto 8- Et ho
- 4-o0x0-7-Lriflu z i aze in-2- |-
pyri di ne- %‘ ‘E5P B8 rfjfﬁdluéel[}llh@gttafrtepeuégﬁs r‘?&“\/?ﬁ]égﬁ)]#gﬁﬁg ed from

{2[3(2 | ) - 3- oxo-
~ propi onyl am W%‘fdeﬂﬁg&@ﬁ trifluoronethyl-phenyl}-carbamc acid tert-butyl

ester (Exanmple M36) (133 ng, O. 27@ l}z qgy treatment with TFA in CHzC z
accordlng to 25 the general proced tained as an off- mhlte solid (28

pCT] EF]’gS 2/

triazol -| rldme-lﬁea‘artﬂomtﬂeetho - 8- trlfluororreth I-l 3- d|h dr o- benzo b 14
di aze in-2-one The title conpound was prepared from

7- et hoxy- Zh¢ Bt{ Sethyslmdeyasgirépaked from {2-{3-(2-cyano-pyridin-4-yl)-3-oxo-
propionylamino}-5-methyl-4-trifluoromethyl-phenyl}-carbamic acid tert.-butyl ester
(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%). '




[ 1,2,3 ] triazol- i-yl)-phenyl] -8-trifluoronethyl-1, 3-di hydro-benzo [Db]
[1, 4] diazepin-2- one (Exanple 52) (134 ngy, 0.3 nmol) ? %B%ggﬁgnt mnth
SOCl 2 (3 eg )and cycl opropyl ami ne (10 eqg.) as descrlbe

ot ai ned""Q 2883683 | ow solid (55 Ma) n I\/S(ISN) 483 [(MH)I’L]T:’Elﬁ‘?%)m%?e3 010
Exanpl e 55 7 Etho, -4- (3- 5- 2 2 2-tri uoro eth lamna -nethyl | J 1 2 3
triazol -1 - -hen 1- 8-trifluorometh |- 3 di h dro-benzo b 14 di aze

in-2-one : separed from

7- et hoxy-ﬁgsgglﬁ}fﬁﬂpﬁqﬂmlﬁ%@l@Z 3] triazol-1-y1)- phenyl]
-8-trifluoronethyl- 1,3-dihydro-be [ 1,4] diazepin-2- 15 one
(Exampl e 52) (134rrg 0.3 mmol) by%t th SOCI2(3 eq.) and 2,2, 2-
trifluorogtBylg descd :

of f-white SO d Wi Exarpl e 56 20
7-Etho - b_@m_@maamﬁ;g@mﬂgn 1- 8- trlfluororreth 1-1 3-dih dro-

benzol bl f 1,4l diazepin-2-one The title conpound was prepared from
[ 5- et hdxyThe F@@Q@Euﬁéwﬁﬁplﬁpﬁ}iﬁ fioaz G- E}tany’rz— {3-[3-(3-methyl-isoxazol-5-y1)-

Coror | ( ERIRLICY A0 Bl ket SR A BB ERP2RR fe b o

accor di ng ester (E.ZiﬁmpheMQE){@rﬁlg, 7 b cadal) bymteaﬁmmmm‘muaﬁf-hﬁaamﬂmgsol i d

(e o), B LR iy G R B0 02,0095

|f|uororreM"S P)gzgdslsn }?E%%ylggg%kbl 4 di aze in-2-one The title conpound

was prepared rom 1 3-ox0-3-(3-[1,2,3]triazol--1-yl- 5

phenyl ),- propi onyl am no] -4-trifl uorg;}tngﬁl -zphenyl }-carbamc acid tert.-butyl
ester (Exarrple MB8) (394 nmg, 0.75 y treatment with TFA in CH2Cl12

accor ¢ 0243, LB gRAGIALR! - Pox BRI RS2 A OIS AW a50! 1 d (169

benzolbl{1.4 diaze ine—?-ca'rbonitrﬂe

The title compound was prepared from (4-cyano-2-{3-[3-(3-methyl-isoxazol-5-yl)-
phenyl]-3-oxo-propionylamino}-5-morpholin-4-yl-phenyl)-carbamic acid tert-butyl

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-Chloro-4-[3-(5-hydroxymethyl-[1,2 3] triazol- 1-v})-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




:xanmplc 58 t0 4_(8-Methyl-4-o0xo-7-trifluoronethsl-4.5-di ydro

_3benzof bj (1, 4Ldi azepin-2:yl)- pyridine-2-carbonitri I§-J t%g tj’obge conpound
was prepared from (2- [3-(2-cyano-pyridin-4-yl)-3-o0xo-

pr opi onybaiegesss 5- met hyl - 4-tri fl uoronmet hyl - phenyl | -car b@l{@[‘fﬁ]p@fﬂ]ﬁ;‘j er
.-butyl ester (Exanple M39) by treatment with TFA in CH2C]' according to
the general procedure 15 N. Obtai ned a85a light yellow solid (113 ng). M .
- (I'SN) 343.0 M

- 3- Oyano- i@ ﬂ‘%}’tg H%"rfﬁﬁgﬂﬁzﬁf&mﬁﬁxﬁa%maaF%%rgewsrlrprseq%eN bi 11 , 4l

di azepi n©blainedaORH: birdven H8id Thm 1tngti'(%porrpound was prepared from

[ 5- Cyano- 2- [ 3- (3- cyano- phenyl ) - 3- oxo-

pr opi ony MgWIsR] 43641 vpiugl +|] nn#gyj ephenyl }-carbam c acid tent-butyl ester
(Exanple M0) (0.28 g, mmol) by treatnment with TFA in CH2C12
according to the general procedupgaipledi ained as a yellow solid (130 ng,
61% . M5 (I1SP) 372.2 [(MrH)}]; np 259 C. 25 Exanple 60

2434ﬁ55|y 3HMJFB%‘YIUSJ'(Slrh]?tllﬁii]&dﬁéﬂfﬂ-vﬂ)‘pﬂeéﬂMeﬂgﬁﬂubidzﬁ?t%%ﬁ_@%ﬂs{alr& y1l-4- oxg 4,5
- di hydr i azepine-7-carbonitrilTe The trile conpound was
preparedﬁ?—‘?igﬁhéi—ﬁgﬁ&%ﬁQQS mor phol i n- 4 yI 2- ( 3- 0x0- 3-

[3-[5-(t dro-p on thI) 2, 3] triazol - 1y||-pheny|} 30
pr opi ony H%fo’ﬁ‘ﬁgﬁ?‘? gb 565}#%2‘6%?/1(36%?@}‘1 isxeadip-8)wve1) (0. 36
g, 0.56 Héfﬁ»’l])—ﬂﬁikoﬁfr@@hﬂ”ﬁﬁ‘ﬁnd@}14htr-|ﬂ1_2‘r5rd>1ﬂe &ﬁﬁé‘a%ﬂhi&&cfd%{thﬁtﬂe”er al

pr ocedure . E:Iﬁ %@s eI |l ow solid (152 . Cct ober 2005 - WO
02/ 083668“?5@7‘@@@ 34814820 g4 %ﬂ{!ﬁ@b}?m&amaen[fml’ﬁm @Iflzcilseccer if%anpl e 61
2- 13-163- h&&bxgknérapp&azmméwymrama&xhh off-white solid (131, mg, 84%).

- -8-norphol i n-4-yl -4- 0xo- 4, 5- di hydro-3H benzoj bl j §

. di azepi nMy({spym [t(MIHg]&nil,hgzto;t | e conpound was pr epared from -
(4-cyano-2-13-[ 3- (3- net hyl - i soxazol - 5-yl ) -

. phenyl | - 3- oxo- pr opi onyl am no} - 5- nMpkpApleigs 4- Yl - phenyl ) -carbami ¢ acid
tert-butyl ester (Exanple MA2) (0.39 g, 0.71 nmmol) by treatnment with TFA
in CH2cl 2-Gil6@-8i{Bg5-cyclopropylaminomethyl-{1,2 41triazol-1-y)-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.




to the general procedure N. Cbtained as a light yellow solid (215 ng, 70%.
MS (ISP) 428.5 [(MtH)+]; np 252 C. 10 Exanple 62 2- 3- é-g%t{)?do-‘ji soxazol - 5-
1 - hen | -4-ox0-8-thiomor holin-4- |-4 5-dih dro-3H D&Y

jiAldi a?@b?zr’f@“ﬁcar bonitrile The tit I e conpound was prepBEEEPIY GRS
(4-cyano-2-{3-[3-(3-net hyl -i soxazol - I/IL)%

phenyl ] - 3- oxo- pr opi onyl am no} - 5- m)rpho 4-yl -phenyl)-carbamc acid
tert-butyl 15 ester (Exanple I\/I42)g§ 4{3@ 0.77 mmol) by treatnment with
TFA in CH2Cl12 according to t he gen cedure N. Obtained as a |ight

. 4,

vel | ow sol 4l (280m LMl o IPoPA5i5. Exampl o 62
1, 2, 31trlmmmmM&MMoronet hyl -1, 3- 20 di hydro-benzolb] |

1, 41d| azegin_ 2-one The title conpound was prepared from
(RS) [ 5- chiheotitde c@np@ma@r{e@rgcsfr@tre(tﬁsaﬂ§dnahy1py(ma—3yiae§5ymﬂmdye [ 1,2,3

t I I
t ri H 30?0%13?% zlylo }’l)ﬂéretr)i%a%&gc R@‘éI?I‘jll?u?R}PHQEPEF’)("Exaan e M44) (0.79
g, 1.24 ﬂﬂlﬂmb)orbytmylr-phenyﬂﬂdzarbumih adidAcitibuGHi2€22( Bxanplaling) t000td)a.4gener al

procedure al ned ite M5 (| SP)
436. 4 [(I\ﬁEEII"I]ZéYPQ‘I‘ti‘Eé‘?&“%% %p”éilig%f“%“ﬁﬂ Iﬁ’%gﬂe“efgg’(%“av/%ﬁ%x rymet hyl - [
1,2 41 trObteixed ds aploff- phireydlid-(86a migf 64ve).onet hyl - 1s3  dh- ydro-benzofb] f
1, 41di azepi n-2-one 30 The title conpound was prepared from

(RS) [ 5- dﬂSdIS?)Zl—l(i:«l—[QM&-PB}I%;MLS(‘LCEtrahydr o- pyran-2-yloxynethyl)-[ 1,2,4]
triazol-1-yl] -phenyll-propionylamno)-4- trifluoronethyl-phenyl]-car bam C
acid tiert-butyl ester (Exanple |\/55MQ, 1.22 5 Cctober 2005 WO

- 02/ 083665 -95 PCT/ EP02/ 03643 mmol) by treatment with TFA in CH2Cl12

accor di n¢f b2 Nitriagdit bivNadhead |-F-ktdgl-8br own solid (370

g, 70% Hogggwmh (VSO m 212 ¢ Examl e 65

in-2
Prepared from 4-[3-(5-hydroxymethyl-[1,2,3}triazol-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 7-Chloro-4- r3- (3-nmethyl-isoxazol -5-yl _)-phenyl I

-8-trifluoronethyl-1, 3-di hydro- benzof bl [ 1,4] di azep 6% %tf‘(')SThe title
conmpound was prepared from (5-chloro-2-[3-[3- (3 rrethyl v S-yl)-
phenyl Jwo3r@gsepr opi onyl am no}-4-trifl uoronet hyl - phenyl )Pmamoaméa:i aci d

~ tert-butyl ester (Exanple M45) (0.20 g, 0.37 mmol ). by treatnent with TFA
~in CH2CI 2 according 10 to the general-“procedure N. Obtai ned as an
off-white solid (131 ng, 84% . M ISP)1 418.1 [(MH"]; nmp 252 C. Exanple
66 7-Chl oro-4- 3- (5 cycl opropyl am -[1, 2, 41tr|azol-l-vl) phenyl 1- 8-
trifluoraonethyl - 3dhdrob [bf],41 dlazep|n20ne 15 The title
conpound Tatghlore 4, 4 henyl 0 ]

[1,2,4]t rﬂeggﬂbz[{; g&)ﬂ%gy&]e 8 trifl uororrethyl -I 3d| hydro benzo[ b]
[1, 4]d| azepi n-2- one anple 63) (218 ng, 0.50 mml) by reaction with
thi onyl chti@fitReompoudidaits PraRIdTRR {SUeHI0B6L2S[B AR - (3J[§§T4![ﬁﬁiolﬁlf-ylt he

Ly

correspondin chlorlde V\A? c cloprop lam ne in DVF as described in
Exarrpl Phentipapenyamingl- i lummomeD %Ph@yl}z@ﬂeams aﬁlgters#%v eNET (1 SP)
475. 3 [ ( Mekhrple NP, (233G, 0. g?‘ﬁ'm&l?bf’ﬁ'egmgﬁlt %tﬁ’l‘l’-‘A 1‘}1 CH2(311 ac:cordmg to the

3- (5-c_ycl opropyl am nonet hyl 31triazol - 7p

trifl uor(Sﬁﬁ?fﬁg/]’mce@“ﬂ%@rt%}ﬁ%bﬁfd}gmYeliol*’ Sﬂ?hd(ﬁ?]éz@&l $9% Q) one 25 The title
‘conmpound vvaf % 5 d fr ;T7 chl oro-4-[3-(5-hydroxynethyl [ 1,2, 3]
triazol - IMy(BS BH ﬁMsHt i MPeRofret hyl - 1, 3- di hydro-benzo [b] [ 1, 4]

di azepi n-2- one (Exarrple 63) (218 ng, Q. 50 mol ) by reaction with

thi onyl chloride in dichloronet han%‘ﬂ—ﬁﬂﬁ—g%bsequent treatnent of the
~ correspondi Q chI oride with cycl opropyl am ne .in DVF as described in
Exarrpll‘g Chloge4-Hsinidazol- Irylplienvlgrtgfiugramethyisd-dilgdreny - 5509 . MS (I SP)
475. 3 [ ( MeRDah 1 dg,g _250,@t ober 2005 WO 02/ 083665 PCT/ EP02/ 036 i3 -96-
Exanpl e - ro neth 1- 1,23 1 triazol- - - e -7-neth
|-8-tril |Mrtﬁl?do&ﬂon%d3vas%'réﬁféa @:ﬁﬂ%ﬂcﬁlo%é—é% @t %ﬁ&aﬂo!l‘lzyl gﬂhh@ltbe title

conmpound was prepared from(RS)-[5- et hyl. - % - 0X0- 3- tetrahydro-
oxo-proplonylamino]-4-tri uorornethyl-phenyl}-car amic 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.




pyran-2-yloxyrnethyl)-[ 1,2,31 triazol-I-yl }-phenyl]-prop ionylam no)-4-
trifluorom ethyl-phenyl]-carbam c acid tent-butyl este a Ma6) (0.90
g, 1.46_mmol) by treatnent with TFA in CH O ; accordi%gg{cz’}éeﬁygggeneral

pr ocedu™ f¢/083¢45t ai ned as an off-white solid (400 ny, 66BFT/ERB/GHSP) 416. 4
[(MtH) *]; np 215 C 10 Exam Vic 6 4- 1§-8§-cycl opropyl am nonet hyl -[ 1,2
3ltriazol -1-yi-phenylj-7-nethyl-8- tril Puorometh | -1 3-dih dro-bent 1 A-
"diaze in-2- ne Prepared from4-[3 - xymethyl-[ 1; ,3] triazol-
1-yl)-phenyl]-7-nmethyl -S trifl uor—E(x;m %d{SO,B-di hydr o- benzo[ b] [

1, 4] di azepiB-125i9081-0 5 .68 - h),.by reaction with
thi onyl chloride 1n T Or ot g eatment of the

cor r espon&enigllhLaldiztepin-2oneycl opropyl ami ne in DMF according to the nethod
described_in Exanple . 47.Cbtained as a |light yellow solid (155 ng, 68%.
VS (I SP) 4Bstifle pempeynd wanprep@ediroix Brist @-irgidem] A-Nihenyh) £-metyl-3-

3-met hwW - (g9 - s h - 8- £ WOr Of7E | -4, 3-di hydrg- benzo [b |
T N AR el TS MRS A
(5- met hy| {Exapgpl¢ BISRB(0wt £yt 74 ool tr@embdt-with TFA in CH,Cl; according to the

e b ¢ et BRI A5 Afer ds L bis MR TRY IYdoBOSIA) - c2r bam © B0 0

irn CH2C 2}@50(]@ i x ral procedure N. Obtained as an
- off-white so @ﬁﬁ%%%{%ﬁf;g%ﬁz%%‘% SP) 398.1 [(MH)-]; nmp 240 C. 5 Cctober
2005 WD 02/083665 PCTI EP02103643 97- nple 71 7-Chloro-4-(3- (1, 2,4}
triazol-1-yl-phenyl)-8-trifluorone =I, 9 di hyd.ro- benzolbl [1,4
di azepig- 20908yiTes 11 b L OO IR PLERALEH A PTs dihydro-

- propi ony 1.41di t hyl - phenyl]--carbam c acid tert-butyl ester
(Exanple MA8) (0.35 g, 0.67 mmol) by treatnment with TPA in CH2Cl 2 accordi ng
to the géhetidt compewtlives INepaDiod Gionel-msthyl-24i[Ghixoye(3-0h2 Sitkagbl{12@1 ny,

78% . M5 f:fleﬂ):ﬁ)-éx%%io‘hy{a%w-ﬂ&iﬂggro%’?e%y%'phgﬁ(ﬁm!ar%a%%c acid tert-butyl ester
(Example M53) {0.29 g, 0.58 mmol) by treatment with TFA in CH,Cl, according to the
15 general procedure N. Obtained as an off-white solid (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




to 7-Chloro-4-(3-imdazol-1-yl .phen 1)-8-trifluor. onmethvl-1,3-dih benzo
[bl [ 1,41di azepin-2-one The t|tIe conpound was prepar Q
(5-chloro-2-[3-(3-imdazol -1-yl - phenyl) - 3- gg)c{(’bernﬁoos

0X0- pr oFPIAP$3863 no] - 4-tri fl uor onet hyl - phenyl ] - car bam ¢ RETEMZPIADUL v
ester (Exanmple M49) (0.15 g, 0.29 mmol) by treatnent with TPA in CH2C12
according to the 15 general procedure "Obtained as a light yellow solid

" (55 : 225 C. | 4-(3-f
(1 231 é?é%df“h@ gﬁ%@?ﬁ’&% OPMFFH‘B %“Pfea‘ﬁfxvgp%m tfé%égh fo "1 1(1 41
dlh ?zepl g-ngean @ocﬁrmnaemﬁem?mpp l)th\é@)ﬂ] RIS -2 dif I DaiLkEro-
chl or o- ria
ghteg?/I ) - &%Bﬁcflﬁg-}zﬁ&‘ﬁ}?ﬁ%} " '?"}'e (1110Lfé @Pﬁ'ﬂ‘l’sbﬂ%nyl }- carbani ¢ '?’I(;,Ib\d 'ﬁleg_lztc):l{tzyl
S A e A . I
accor di n?j nP Il\? eterd : -

(152 ng, phOMl}-oRBoNE- 4[(|v|+H)+] mp 219 C Exarrple 74 7-Methyl - 4
3-11,2, 4] triazol -1-yl- phenyl _)-8-trifluoronethyl-1, 3-di hydro- benzo b 14
di aze i n-2mbiteredfa-Bit4- &116 do:dd@cﬂ Pyl Béxqm] 8 59ol-1-y1-1,3-dihydro-

5- net hyl 3- |
Lhegl )yﬂ?reﬁiﬂ[ é}@’lﬁg‘#ﬁ%} y -anel(]l ﬁ‘ﬁ%ﬁ%{/ 53564‘@@@}“&9%%?&\“@1&” d tert-butyl
ester 30 dﬁ:ﬁmvmd)md&ﬁm)e (Ienmlvag,he&eﬁﬂo 1000 0)foPy.5 hi TR FRKdurévhdtobled i n CH2CI 2

accordin rocedur N. ,Obt ai ned. as_an of f-whi t olid (255
my, 81% %“a/%ﬂt“iegw 6<56+1Qf‘? H}’fffte 62‘11“90?353% Slwtion end P 083665
PCTI ERD2/8dfdatogrQ Eﬂ&[ﬂ:z{ ch@mﬁé MOEFTICHAZA vV as letueRER dive the BEE D

| -8--tri#l uoro )1 ﬂf! % benzo[ bli 1, 4l |azep|n20ne The title
conpound %OBSEE B¢’ 1% {"’2‘3{‘ (3-imidazol - 1-yl - phenyl ) - 5- et hyl - 3-

0XO0- pr opi 4-tr oronet hyl - phenyl }-carbam c acid tert-butyl
ester ggﬁﬁ?ﬁ%( ka?{#ﬁ %#ﬁo by treatnment with TFA in CH2Cl 2
~accordi ng to the general procedurE N. . Cbtained as an off-white solid (249
my, 88%. Example 79

4-03A 4—Methylgminomethvl-oxazo]-Z-yD-Dhenvﬂ -8-pyrrol-1-yl-1,3-dihydro-
15 benzo[bl{1.4]diazepin-2-one

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) 385.3 [(MtH)}]; np 212 C. Exanple 76 to 7-Methyl-4-(3-L1,2
31triazol -1-yl -phenyl)-8-trifluoronmethyl- 1,3-dihydro-
. benzol[ bl 1 4] di azepi n-2-one The title conpound was pre?)g\) @(‘Terf?ro(%]

{5- met hyYQ 84836655 0- 3- (3-[ 1, 2, 3] tri azol -1 -yl - PCT/EP02/03643
phenyl ) - pr opi onyl am no] - 4- tr| f 1 uor onet hyl,- phenyl } -carbam c acid tert-butyl
~ ester (Exanple M3) (0.29 g; 0.58 mmmol) by treatment with TFA in CHzC 2

. accordi ng e f SO|Id
(143 g, Aokt S8y, FRTLR AL R AIEeh) BE AB MhcRblphlibd fief | 7,

3- azol -IngESWBﬂWISOBdtrlfI uororreth -1 3- d| h dro-

benzof bl f| di azepi n-2-one 20 The title conpound was prepared from

{5- et hyl N@(%%’)&%-Si(r(ﬂemy} ;anp(172-176 °C.

phenyl ) - propi onyl am no] -4-trifl uoronethyl -phenyl }-carbam c acid tert-butyl

ester (Exanple Ms4) (0.36 g, O. YZEmn,péﬁiy treatment with TFA in CH2Cl12

according to the eneral procedure N1 ot ai ned as a Wmte soI id (182 nyg,

6% WB #41 - M n ; A -

-4- 0X0- 7- 5@1 %][1'4;&% ﬁhhz gﬁg 3 benzo b 14 dlaze |n2- I .

phenyl oxazol - 4- a) 4- 13- 4-Chlloroneth ethyl- oxazoi -

henl- 8- f
ETL oSl BRI rere o
di gyd{ﬁ 103 | ,@]dmpgpxaz:fepnmémcamée Xéﬁkémilra«)gﬁ)orphoimeqp %mlgaam?oﬁ 18 r5rL)h
an i

and subseque%l)cl{l]A E%%l &%Pa%%%é %Oogﬁ%rgg]é @Eﬁ&ﬂﬁb@n‘g?@%ﬂ ‘95)9%cool ed in
the i c@ beaded sphuiopainiddheneecipiteteawasdolisctéd byt filantion 2adgusifishigd wit h CH2A 2
t | t , , oo
oxazol - 5- S maRGERaY ol iEE adting MeDHs shyeny The nradyc gy strgedyyith 20%

di azepi n @}v@mes M:tO(Bi(g@ndg thepHmﬁthefmsttaﬂesheutg)setﬁt@eﬂﬂlhy adittbn of IN

2- 13- (4 X0l YOI and i softa Rl biphedlon? HoBEOAS, dielio fs e fledEP n-2-V1)-

5 hen I -o0xazo ester
4- [ 3- (4- ctdmpamet (b9 mg)raydlowdsofid) - phenyl ] - 8- -pyrrol -1 -yl -1, 3-di hydr o-

15 MS (ISP) 468.3 [(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 evaporated 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.




benzo[b] [ 1, 4]diazepin-2-one (146 ng), AcOK (52 ny) and KI (6 ng) in N N
dimethyl formam de (1 nL) was heated to 100 C for 0.5 PS’ rr%qbture was
cooled and diluted with H2O. The precipitate formed \/\%19c 8141 %d by
filtrat YWAOHESSurifi ed by 1o chromat ography on silica geCTESDIIGR63
AcCEtfCH2CI 2 (2:1,v/v) as eluent to gi Vfothe title conmpound (45 ng) as
yell ow solid. M5 (I SP) 458.3 [ (MtNH4) *7, r‘np 206- 207 C. Exanple 79 4- .f

3- (4- Met hyl am nonet hyl - oxazol - 2-y1 hrle . |1 -8-pyrrol- |-yl-1,3-dihydro-
15 benzo b 1 4 diaze in-2-one A m
4-13-(4-c : 5 yld - . ihydro-

benzol b] um i odide (5

ng) in ab mﬂ’ ihjlluﬁidmzegfn mehhyl amne in et hanol (1 5 m_) was stirred at 20
Cfor 16 h. H20O (20 nmL) was added and the precipitated collected by

filtrati o :amurp@f(:a‘-mm&y rﬁﬁhplhtt-mﬂiﬁlhcﬁgfm My} phenyd)-tarbam@elcidisitightffeOH as

el uent Th 0 ous OH. (10 ) the pH of
- the m Xtursger@glx%rapsé%t(gsiﬁ i) (?IX'PI 625&(%1‘“ %’fﬁ ONQ@I}-/T%sﬂ uthes gﬁ' and the solid
‘was i sol apespidmic hdidl teratbuayi ester ﬁmmptldﬂﬁli)l (0126 g a0 ( 54an;as mateqel | ow

ZOlllsd( 4M[S)| %@E&P {éh% R&r[}% H’Q’IF&B‘J}%%* %ﬂ%‘?%ﬁc ]5’“ ‘g*)‘(-'gu%ﬁ S?El}if,nf,f giedi hydr o-

benzo f btestdut idd ndktazepf CHA D (RS ﬁnl.mzm& aFa (ef5 ml) was stlrred for 0.5hat20

4-13-(4-c aonet hyl - oxazol pheny | - di hydr o-
benzo[ b] l[;eiofi]edpgg‘éﬁwﬁs Eva@ﬂ‘éatfé%‘f?ﬁwémfé‘ﬁ)res(cg“?g ’Srﬁ')‘ éﬁiPI‘FG 1(‘5"&5%} ina 5. 6M
30 sol wt i and tie sdiutieh fwas anbine vith B @HtddINSIOD) sdn@ﬁorﬁaﬁdw&ﬂb@ifm?cﬁae@ for 16 h.
H20 (20 ni I‘}évaﬁ added and hhe remg[ltate was coI cted by f||trat|on and
Cpurified BT NP ORASIFRIALAIA Vary hg&psidneivg 1758 T &R Ch1Re product
was sti rrgnfevhettmeza% a@d €03 gMaGhhitel@ysrhl. t he pH of the mixture being set
to 11 by addition of IN 5 Cct ober 2005 WO 02/ 083665 PCT/ EP02/ 03643 - 100-
NaOH sol uMSo@SP)adad.ot{kief+F0) |;enpa1izgolgt ed by filtration to give the title
compound (50 ng) as yellow solid. M5 (I1SP) 426.5 [(MtH) +]; np 172-175 C

Exampl e 81 Example 84

15 4-[3-(2-Hvdroxvmethyl—5—rnethv1—thiazol~4—v])-ﬁheny]]-7-methv]—8—triﬂuoromethyl-
1,3-dihydro-benzo[b][1.4]diazepin-2-one '

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 4- 3- 4-Mop holin-4- Inmethvl-oxazol-2- 1 - hen| -8- rol-1- 1-1 3-dih
.dro- henzo [b] [ 1,41 diazepin-2-one A m xture of

4-[ 3- (4-chl oronet hyl - oxazol - 2-yl ) - phenyl ] - 8-pyrrol -1 -ﬂQFfog?rd%qqugro-
benzo[ b}V ¥4844654i azepi n- 2- one” (Exanpl e 78a) (125 ny), nBFMEEPTEIY 0. 25 nil)
and KI (5 nmg) in EEOH (1 nL) was stirrgg at 60 C for 2 h. in H2O (20 nl)
was added to the 1o cool ed solution an he precipitate was col |l ected by

filtratio iyfed I il j as
ol ent. | TIoue (BUIE hedi EIORE RAS30 The Hbcie WS ARAHM QIR 55 e
m xt ure bbi Yagugat Aselulion lof theddsidioin omittire MEOHE 0 (2mloand T4 (Rlhel)sol i d was

subsequen i SOl bt j i : C d 0 ny) as
yel | ow so%%ﬁfﬁlisfg fﬁ}tsg? Ih%%)zrJ 4%'81"@& i %{3}%%;&&0}[%&i%%icﬁgw’g@%éggﬁp e 82 4-
4- Ox0- 7- Vs dbsofvedlin AcBEtaid dheco evas ovastd Wit sadimzeel NaHZO; kolutibgli ne- 2-
carbonistril e A& mi ( 1 -4-nyrrol -1 -y henyl ) -carbam c acid
tert- bat yiull est er@r@é‘i{r@g}%&o@aﬁﬁ% %@Fogﬁtg%hnd‘%wum‘ JFBQIESI%E)W&S

3- (2- cyanoypylice fiom-GH)CI3hoxarqnogivecht titlacordpownd ({04 g)l as light-browixanpl e

K3) (0.14_g).jn toluene (1.5 nm) was heated to 100 C for 4 h, a fine

preci pitat Bei ng formed. The m xture was cool ed and the precipitae was

i sol ated W Adzh &tom solution of this solid in CHCl12 (2.5 ni) and
TFA (2.5 %(I@ §3Q?i[¥@2§)j\‘or 0.5 h at 20 C and then evaporated in vacuum
The residual oil was dissolved in AcOEt 25 and the solution was washed w th
saturated Na2CO3 solution and with brine, dried over Na2SO4 and evapor at ed
in vacuum The solid residue was triturated with CH2C12 to give the title
conpound (0.06 g) as light-yellow crystals. M5 (ISN) 325.8 [(MH)-]; np
243-244 C. 5 Cctober 2005 WD 02/083665 PCT/ EP02/ 03643 -101- Exanple 83
7-Methyl -4- 3- 5-neth | -oxazol-4- | -hen 1-8-trifluoroneth 1-i 3-dih dro-
benzo b.1 4 diaze in-2-one A m xture of

(2-am no-5-net hyl -4-trifluoronethyl-phenyl)-carbamc acid tert-butyl 5
ester (Exanple J15) (0.145 g) and 3-oxo-[ 3-[ (5-net hyl - oxazol -4-yl) -
phenyl]- propionic acid tert.-butyl ester (Exanple K17) (0.26 g) in toluene
(1.5 m.) was heated 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 CH2C1, (2.5 nlL) and TFA (2.5 nL) was stirred for
0.5 h at 20 C. The m xture was evaporated in vacuum rjg)e res%(gjal oi | was
di ssolved in AcOEt 10 and the solution was washed with {OLI? NaHCO3

sol uti oNOLRE8RFI h brine, dried over Na2SO4 and evapor atP&d/BP243¢dium The
resi due was crystallized fromCH2Cl 2 t 3gl ve the title conpound (0.12 g)
as white crystals. M5 (ISP) 444.0 [(I\/Hr(lié) np. 241-242 C. Exanple 84 15 4-
3- 2-Hdro neth |-5-neth | -thiazol Eﬂcam% hen | 1 -7-nmethvl-8-trifluoroneth
-- 1 3-dih dro-benzo b 1 4 diaze in- A m xture of

2-am no ; C ' ert-butyl
<(aster (Exqgﬁplﬁ&?]{%%i)%ﬂ%%ﬁ db%g;%ﬂt%d"é{-lc g&li[?:gé(dn% ah&mfvl - c{'}lgtﬂrﬂgﬁy ro- pylrJa% 2-

yl oxymet hyl ) -t hi azol - 4-yl ] - phenyl ] - 3- oxo- pr opi oni ¢ aci butyl ester
(Exanple 20 K18) (0.18 g) in toluene (1.5 nL) was heat%é@%%too C for 8 h.
The .m Xt W v¥Wasr&Rp@ked and evaporated in vacuum A sol uti 050 gof the residue
in a mxture CH2CI 2 (2.5 nmL) and trifluoroacetic acid (2.5 nL) was
stirret f(??”’dG’-'ﬂ‘S1 lactgse 20 C. The mi xture was evaporated in vd#duum the

resi dual White W5 sthkdsol ved in AcOEt and the solution was waghed wth

sat urated NaHCO3 solution and with brine, dried over Na2SO4 and 25

evapor at é@virNprElidPnahe residue was triturated with CH2Cl 28 0 give the
title cm%tgq, t}{}isg.}has white crystals. M5 (ISN) 444.0 [{(MH-]; np
214-217 C. anpl e "85 4-[3 _(4-Hydrox nethyl-thiazol-2-yl)- phenyl

7_mnet hyl l\éa&qeiﬂﬂwﬁéﬁét hyl -1, 3-i,3- 30 di hydro-benzo (bl [ 1_,24]

di azepj n-2-one A nixture of '

(2-amﬂjno- 5-nmet hyl -4-trifluoromethyl -phenyl)-car baa’rrtlﬂ%t“geclzghé tert butyl ester
(Exampl e J15) (0,145 g) and 3-o0x0-3-[3-[4-(tetrahydro-pyran-2-yl oxynethyi) -
t hi azol - 2-yl ] - phenyl ]- propionic agkgnﬁlglnt -butyl ester (Exanple K19) (0.23

. g) in WO 021083665 -102 5 Cctober / EP02/ 03643 toluene (2 nL) was
heat ed t 8RS ofehd RlloRiny coMffositot e Eraeﬁ%e&%lc%qvaﬂ%n%mﬁgﬁ@ ed in vacuum
A solution of the residie in a mxture of CH2C 2 m) and TFA (2 nL) was
~stirred for 0.5 h at 20 *C. The m xture was evaporatednl1 TMRGUUM the

residual oil was dissolved in AcOR and the solution was washed with
sat ur at ehchiaéiadZeds@k Ut i on 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. Iactose ' 60
Microcrystalline cellulose _ : 34
Tale . ' 5
Magnesium stearate _ ' 1

Capsule fill weight 150

30




S and with brine, dried over Na2SO4 and evaporated in vacuum The residue
was crystallized from CH2Cl 2 | hexane to give the t|tIe g%g$m;ggg(0 04 g) as
light-brown crystals. | Ms (ISP) 430.0 [(MH)-j. oct

02/ 083680 AMBAE4502/ 03643 - 103- Exanple | Tablets of t he POTEBW/3G13
conposition are produced in a conventi 352 manner: ny/ Tabl et Active
ingredient 5 Powdered. |actose Wite~ n starch Pol yvinyl pyrrolidone Na

car boxy tarch nesi um ar a 100 , 95 8 0 2.10 Tabl et
e gt DebrRa R reredientaine & SWEcRathide Sty L BAIGE IR 2 1 oduced | n
a conventmmn@drystﬁhﬁecelluldmér‘E&ininedgeﬂecmslvenkB@m&aﬁlo@lhno&ﬁrﬁw@bﬁﬁﬂ | act ose

Wi te corg starel. LAVYLIVLRYLONL 90050 SRL ROITERIY LSRGl MagnesT um

hard gelatine capsules of suitable size.




64 12 20 4 20 Tabl et weight 400 Exanple 11l Capsules of the follow ng
conposition are produced: ng/ Capsule Active ingredient 50,25 ystal |l i ne.
~lactose 60 Mcrocrystalline cellulose 34 Talc Magnes# Qﬁg@?’é%\qgéte 51
Capsul eWQ 02083@5ght 150 30 WD 02/ 083665 -104 5 Cct ober ZBUGEPROBSEBP02/ 03643
The active ingredient having a suitable particle size, the crystalline

| act ose and the mcrocrystalline celt @ose are honogeneously m xed with
. one anot her, sieved and thereafter ﬁal c and magnesi um stearate are

adm xed. The final mxture is fille o hard gel atine capsul es of
sui tabl e si‘f%e. 5 C%tc%berqéOOS WO 02/ 083665 PCT/ EP02/ 03643 -105 Clains 1.
Conpounds- oFOFERERS olgeherlifarmulaherein 5 R is cyano, fluoro-1ower alkyl,

M 0
R N=
N\ R®
=Y I

fluoro-lower alkoxy,

wherein

5 R' iscyano,
fluoro-lower alkyl,
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®  is hydrogen, if R'is optionally substituted pyrrol-1-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




| ower al koxy, fluoro-lower alkoxy, or is pyrrol-1-yl, which is
unsubstituted or substitued by one to three 10 substigéenﬁ)sr@%l ected from
t he group consisting of fluoro, chloro, cyano, phenyl,* Btlo B Py

subst i twoaedossgehal ogen, -(CH2)1.i-hydroxy, fluoro-I|owerCamegt/psshdower

al kyl, -(CH2),,-1lower alkoxy, -(CH2)r,-C(OOR', -(CH2)1-4-NR R",

hydr oxy- | ower al koxy and -(CH2),-CONRI®S- 15 R2 is hydrogen, if R is
optionally S\lfés ituted pyrrol-1-yl as defined above, or is hal ogen,
hydroxy, | oefrikgkkpIPeridieyolle- | ower al kyl, 20 | ower al koxy,

hydr oxymet hyl4-hyiwesy-ryeeifexyyl, | ower al koxy-(ethoxy)™ (n =1 to 4), |ower
al koxynet hyl , E cyanonet hoxy, morpholine-4-yl, thionorpholine-4-yl,

1- oxot hi onor &TSV ToEYe4heNy- Piperidingiloflot hi onor phol i ne-4-yl, 30

4- 0x0- pi peri di-Rfrekalidyl-piptlabipler-y2005 WO 02/ 083665 -106 4-al koxy-pi peri di ne-
| -yl, 4-hydroxy-piperidine-| -§|’, 4- hydr oxyet hoxy- pi peri di ne- 1-yl,

4-1 ownet al kylal]ﬁ?"@’é%rﬁﬁi‘ﬂe- 1-yl, 5 al koxycarbonyl,

2-di al kyl am @dﬁhﬁ,ﬂﬁﬂbf%&uﬁanﬁg N-bi s | ower al kyl am no | ower al kyl,

N,N-bis lower alkylamino lower alkyi,
carbamoylmethyl,
~ alkylsulfonyl
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”,




car banoyl met hyl , al kyl sul fonyl 10 | ower al koxycarbonyl -1 ower alkyl,

al kyl car boxy-| ower al kyl, carboxy-Ilower al kyl, aJkoxy g@% né(d??et hyl s
ul fanyl, carboxynet hyl sul fanyl, 15 1, 4-di oxa-8-aza- s%. dec- 8-yl ,

car boxyWPd\%l@?“éf’r koxy, cyano-lower alkyl, 2,3-dihydr OXWQTWIOWRoxy,
car banoyl met hoxy, 20 2-oxo-[1, 3]-di oxob@p%-yl -1 ower al koxy,
N-(2- hydroxy | ower al kyl)-N-1ower al kyF“am no hydr oxycar banoyl - | ower

- al koxy, teppahydro- [ 1,3] dioxolo [4,5c] -pyrrol-5-yl,
| ower al kox @j}%g‘h%b Xﬁ%&e’r al koxy, 25 3R-hydrox rrolidin-21-yl,
y- y y y-py y

3, 4-di hydr oxps pyurorpltmda]ly dubyritptedﬁ\amemhaxzd rathaticheydrocyclepwhich

IR e Ty e ettt by B TR R R aR b e it oy 35

Cyan, - ( CH2H(CHRH) ONRR', - (CH9), ER@PY- OBS8, 4 BHh) ACt@hNR’RY05 WO 02/ 083665
PCT/ ER02/ 0364(%31—12)}-952—1\{&'2,) —?C%@CW{BL—-NR”, hydroxy, lower alkoxy, lower

- -alkylthio, or by lower alkyl, which is optionally substituted by fluoro, hydroxy,

lower alkoxy, cyano or carbamoyloxy;

R’  ishydrogen,
lower alkyl,

10 Cs-Cs-cycloalkyl,
fluoro-lower alkyl or
2-lower alkoxy lower alkyl;

R”  ishydrogen,
lower alkyl,

15 C3-Cs-cycloalkyl,
fluoro-lower alkyl,
2-lower alkoxy lower alkyl,
~(CH;)2.4-di-lower alkylamino,
-{CH,);.4-morpholinyl,

20 -(CH3)2-4-pyrrolidinyl,
-(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,




~or is an optionally substituted five-nmenbered aromati c heterocycle, which
may be substituted by hal ogen, fluoro-Iower alkyl, fl uilgo 'er 05aI koxy,
cyano, -(CH2)n NRR', -(CH2)"-C(O-OR', -(CH2)n C(O ﬁ “(CH2) n
SO2- NR WO, 02/08%862) n- C( NH2) =NR*, hydroxy, | ower al koxy, | dt@?iEPﬂangABt hi o, or
by | ower. al kyl, which is optionally substituted by fluoro, hydroxy, |ower

al koxy, cyano or carbanoyloxy; R 1is h99§ ogen, lower alkyl, 10
C3C50yc| or o- | ower al koxy | o aIkyI R' is
hydr ogen 2 &811'13%*11’”]“:501%3\,\%536’%69%1 3&PR§R 0 qu Yok %Weéﬁ’{( 2- | owner

aI koxy I @ﬂgrdralﬂeﬁko[quﬂgaﬁze@n{ia dreyer al kyl am no, - (CH2) 2- 4- nor phol i nyl,
-(CH2) 2-4-pyrrolidinyl, -(CH2)2-4-piperidinyl or 3-hydroxy-Ilower alkyl;

n is 0, {32 3-Bd1"o thpdissRedl-5 phiaphraeRit-eapholin2L SERItARLroadtdhfli On sal ts.
25 2. Oogp G 4 écgr?ibg?zocla?tr%l ?Herelantlls tl‘ltf|u0IPOITEt)th| 3.

Conpound 4#‘}22?‘“\7\?1'8?&31‘? R2 is norpholine. 4. Conpounds
accordi n | conpounds are selected fromthe
group o sﬁ héérafcyr&et -1soxaz¥¥h pr]'len;]ﬁ 7- mrg?'pho in-4-yl-8-trifluoromethyl-

(8-nor phqgadﬁdyé-bén@g@]{fﬁcﬁgz%mm.gﬁst hyl - 4, 5- di hydro-3H 30 benzo[ b]
[1 4] di azepi n-2-yl)-pyridine-2-carbonitrile,

4- [ 3-( 3- net hyl, Cospoasnal akoding Wﬂbﬂﬂ wherein R? is thiomorpholine.
-7-norpholin-4-yl-8-trifl uoronet hyl - 1, 3- di hydro- benzo[ b]

[ 1, 4] di azepi . Zogipdunds 4RblES to?@ﬂﬁs\ﬁ@nﬁly Q836D hHRCIMEBARA 36 ddected
| from the group consisting of

10 4-[3-(3-methyl-isoxazol-5-yl)-phenyl}-7-thiomorpholin-4-yl-8-triffuoromethyl-1,3-
dihydro-benzo[b][1,4]diazepin-2-one, and

4-(4-0x0-8-thiomorpholin-4-yl-7-trifluoromethyl-4,5-dihydro-3H-
benzo[b]{1,4]diazepin-2-yl)-pyridine-2-carbonitrile.

7. Compounds according to claim 2, wherein R is lower alkoxy.

15 8. Compounds according to claims 2 and 7, wherein the compounds are selected

from the group consisting of

7-methoxy-4- [3-—(3-methyl-iso§cazol-5—yl)~phenyl] -8-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.




10

-108
4-[3-(2-nethyl - 2H pyrazol - 3-yl ) - phenyl | - 7- mor phol i n- 4- uor onet hyI
1, 3- di hydro-benzo [b] [ 1,41di azepin-2-one, 4- [ 3- %bc'%b&rﬁds
- hydr oxX¥YR24§366% soxazol -5 -yl )-phenyl] -7-norpholin- 4 WCT/EP02/03643
8-trifluoromethyl- 1,3-di hydro-benzo[b 1, 4] diazepin-2-one, and 5
4-1 3-(5-hydroxynet hyI -i soxazol - 3-yl ) -prtenyl ]

-7- m)rpholln4 | -8-trifluqr 3- di hydro- benzq[ b

(1. a7 d asep - Gmaunds acessHipg i O 2e g R o B14 fIRA T WFSEERn R2 i s

t hi onor phol i cl.al ns and 5, wherein the

n Conpounds. acc d| n
compounds. ar lﬁ-s%%ﬁ?lg@ 200 DT e soppindl 35

(3- met hybelécted e sl théFisﬂub-c@Hﬁmﬂ O]f _
-7-thi onor pholin-4-yl-8-trifluoromethyl-I,3- dihydro-benzo[ b]

[1, 4] di 845(81rﬁet&ypm%xoém&ﬂuoromethyl-tl 5-dihy dro-3H- benzo{b][1,4]diazepin-2-yl)-
4- (4- oxo- 8-1t.hi gnor hoI|n4yI 7tr|fluororrethyl 4,5-di hydro-3H benzo [b]
' [1 4] >di B7@ ‘%J‘Pﬁ 2“9' F’I d| ne 2-carbonitrile. 7. Compounds according to

claim 2, ein |sI a un ,di,ng to clainms 2
and 7, \Aﬂ\é\'ﬁ]’&rﬁ 4 ILI?ER%% 72:1'5 gi‘l’f”@ﬁ‘%ﬁg tfqﬁgﬁﬁ"ﬂfg‘yﬂjﬁ&a i sting of

7- et hOXBe&o[IB]?ti,@?diﬁrﬁzbhyt nlng,oxazol 5-yl)-phenyl] -8-tri

fl uoronet hyl -1, 3-di hydro- benzo [b] [1, 4] diazepin-2-one, 7-mnethoxy-4-

£3 ]gi‘S pyvrdh%drdr@{i{sdcy@éﬁgyp I%mﬂnoZné’t]lylt EL:ﬁ:ﬂ}gm&;}-ylyl) %mwta- -8- 20

r r I n n n

g I(8 g?hon@ 838%‘17% t E%Vﬁ%r‘b%%ésﬁbr ’iﬂdsaz HAIPBE3H bfagzg[b] I[ 1, 4] .
_2. 3-

M N e e A A O Vl[ﬁm%mfﬁc ppyEBy! am nomethyl- |

1, 3-di hygﬂi@ld&ﬁﬂiﬁ)@h 4-digdrodberzefy) (. Zdenepin2bone,
7-ethoxy-4-(3-[5-[(2,2,2-trifluoro-ethylam no)-nethyl]-[1,2,3]triazol-1-yl}

- phteﬂyl ) 7-1ﬁeﬁh|y1-f41 BQBQﬁ%ﬂ)&koﬂaZ(lﬂ-?Wbyﬂfeﬁyt}@qﬁ‘iﬂu[obdméthyml 3d11h)zchp+ n- 2- one,
et hoxy riazol -
-yl - phen§’F‘)‘Z-§b1 rli“;‘?* 1961 - | |, 3-di hydro- benzo[b] [1, 4] di azepi n- 2- one,

g[] '? r |7f Fﬁ%?’%‘i%‘toﬁ%'l(é'i}%ﬂ’iﬁ%"rlgﬂ] i ﬁ%h %‘]%‘img{hap Z’é CBWFkE one. 5 Cctober
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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.




9. Compounds according to claim2,- wherein RZ is | ower alkyl or hal ogen.
10. Conpounds according to clainms 2 and 9, wherein th onpo are
sel ected fromthe group consisting of % GABS RS
4- (8- mMEWIV2/08366X 0- 7-t ri f | uor onet hyl - 4, 5- di hydr o- 3H benz oPGT/EF02{03443
di azepin-2-yl)- 5 pyridine-2- carbonltrllﬁ
7-chl oro-4-[3-(3-nethyl -i soxazol -5 ylf ényl] -8- trlfluoronethyl
1, 3-di hydro- nzo azep chl o
L e o 18 P ERohRtscrging 0 g oan T afn 32 Sindrefith LRmAbends age
rifluor ettty fronl thagdbigyebnsis &b [b] [1,4] diazepin-2-one, 10
3-(5-cycl opropyl am nonet hyl -[ 1, 2,3]triazol -1-yl)-phenyl ]-7-net hyl -
f | uor anEt-iedb-phedylighygd- ?lnze{chhydr&:rwnzd[b@[zleﬁdﬁz%nﬁ%onez met hyl - 4-
(3-net hyl -i soxazol -5-yl)-phenyl] -8-trifluoronethyl-1, 3-di hydro- benzo
[ 1, 4}(3dingidepiln-7-ghtayl)-8-ghteir DyB1,6 dihfdrodbehio[b][1,4] diazepm-Z one,
: |azoI-I yl - phenyl )-8-trifluoronethyl -1, 3-di hydro- 15 benzo [b] [ 1, 4]
- di azep n-42f3o@ehydroxymethyl- thlazoi-z -y1)-phenyl]-8-pyrrol-1-yl-1,3-dihydro-

7-chl or o5 4- phenyl ) - 8- trlfluoroneth | - 1 3-di hydro- benzo
[b] [ 1, hen%ﬁéh@‘ﬁﬁ%%@ ~ong, chl)c/)rZ) 4-(3- [ 1,2,3 ] Y Y

REETR TG R TR

di azepi n-
7- nethylfﬁm(B [1,2,4]triazol-1-yl-phenyl)-8-trifluoronethyl-1,3-di hydro-
benzo[ b] [1, 4]diazepin 2-one, 4-(3-imdazol -

| -yl - phemy{3) oxazoBLy¥-phénil)- B-f;iytmt—onsétll‘aﬁﬂx}ﬁrd%ﬁbmdﬂb]tﬁi 4hEnz9in-Plonk, 1, 4]
di azepi n- 2-one, 7-nethyl-4-(3- 1, 2,

triazol - 15-[8-t4pbenylpyrlikylid, Eudrlfyﬂeébhﬂ banza{lﬁﬂl[nﬁﬁﬁ@ep%zi?ﬁtmnﬁ@] [ 1,4]
di azepi n- 2- one M% %r met hyl - 5- net hyl -t hi azol - 4-yl) - phenyl]
-7 net hyI oxazqle f“ﬂ@g lcl) r’dl hydr o- benzo[ b] [ 1, 4] di azepi n- 2-one, and
3- th h
& tritlud @n@tﬁ Symtit ot wD el B B AT re, 30 11,

Corrpoundﬂ:aﬁﬁﬁib][dmglat@lﬁi?.amm dnd wherein R is unsubstituted pyrrol-I-yl.
12. Conpounds according to claim1ll, wherein R' is hydrogen, hal ogen, | ower
al koxy- etdh[Bx{5-atethybdeicazdl 5oy phényl-Balyerol A6f18! 3 \Ahyd2d-083665 PCT/ EP02/ 03643

15  benzolb][1,4]diazepin-2-one.

[
tri
4-[
tri
[ 3-
[b] .
t

r
3
b
;

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.




-110- 13. Conpounds according to clains 11 and 12, wherein the conpounds
are selected fromthe group consisting of
4-(3-i odo- phenyl )-8-pyrrol -1 -yl -1, 3-di hydro-benzo[ b] [1%18F2%5i n- 2- one,
4- (3-i nWea20B3685 y| - phenyl ) - 8- pyrrol - 1-yl -1, 3- di hydr o- beri/BH02/03643
[1 4] di azepi n-2-one, 5
4-[ 3- (4- hydroxynethyl-thlazol 2-yl)-phdbyt]-8-pyrrol -1-yl -1, 3-di hydro benzo
[b] [ 1,41di 6%5
8-pyrrrol - 3 ff(eélﬁaiﬂe?t Rjtpinipggne of mote spemprRds ofsuiony af g2 9] b]
[1, 4] di aaephd pRai&eutically acceptable excipients.
4- (3 oxazol - 2-yl - phenyl ) -8-pyrrol -1-yl -1, 3-di hydro-benzo [b] [1, 4]

di azepi n- 2- ong, Anidahc‘,irr[efﬁlt éél:oﬁiiﬂg o Q¥ikd 20 foktid tréatRreft HY dﬁ’e%&ﬂn@ﬁéﬁé b]

[1, 4] di aze ﬁé‘%ﬁ% 5¥ gy%L zol e- 4-.car boxyl.ic aci ethyl ester, 4-

[ 3-(4- hyaP@@?%j % %%l 12f11 ?efﬁ%\}dlpg PE%’CEWM? hizqphyenip, AJZhEIRGER o-
benzo[s] disedseAdogditazedoddets aibmeniddly defidid- (3- met hyl -i soxazol - 5-yl) - phenyl ]

-8-pyrrol -1-yl- 1,3-di hydro- 15 benzo[b][1, 4] di azepi n-2-one. 14. Conpounds

accordi ng t022|@pmcféss mﬁf&@hﬂnﬁomﬁo&L&%Tf'ﬁrﬂﬁﬁﬂl BYdenakd & dhim iLSfem@prrpounds
accordlng to claim 14, erein R2 1 s hydrogen or |ower al koxy.
Conpound r%ﬁ?f?ocroﬂ?ﬁfbsefo claims 14 and 15, wherein the conpounds are

sel ect ed $ the grou q ?I st i of 20
4-(2-chl 8 6‘*15 agIc mf"[e? (’g dphenyl ) - 4- oxo- 4, 5-di hydro- 3H benzo[b] [
1, 4] diazepin-7-yl]-1Hpyrrole;3-carbonitrile,

3-[ 4- oxo- 7- ( 3- phenyl - pyrrol - 1B NH,hydr o- 3H benzo [b] [1, 4]

di azepin-2-yl]- benzonitrile, %@-(Z-text.-butyl - pyrrol -

| -yl')- 8- met hoxy- 4- oxo- 4, 5- di hy Qfenzo [b ] [ 1,4] diazepin-2-yl]
-benzonitrile. 17. Conpounds according to claiin 1, wherein R is cyano. 18.

Conmpounds accor di in R- is norpholine or

t hi ontr phol A tgl %gpwﬁ%éééﬂféf thg to claim1, wherein R3 is cyano or
an optionally 30 substituted five-nmenbered aromatic heterocycle. 5 Cctober
2005 WO 02/ 083665 -111

o><o 0 o
or R
Y Yo
/
Y A v
r® R

wherein R is lower alkyl, prefereably ethyl or tert.-butyl, to a compound of

O 0O
R} N =
oo
R NHBoc 3
R

which subsequently undergoes deprotection of the amino group and cyclization,

formula IT1

15

t0 obtain a compound of formula I

H
R! N
Rz: : N==

/' Np®

==Y

wherein R!, R% R® and Y are as described above, or




PCT/ EPO2/ 03643 20. A nedi canent containing one or nore conpounds of any one
of clains | to 19 and pharnmaceutically acceptabl e excLpjents 1. A

medi canment according to claim20 for the treatnent or %@g&gﬁl‘t%@ of acute
and/ or oo oenssesteur ol ogi cal di sorders including psychosi SCTERRROHdhr eni a,

- Al zheiner's 5 disease, cognitive disorders and nenory deficits. 22. A
process for preparing conpounds of formiA%a | as defined in claim1, which
process c ri ses a reacai ?g)&%mgi ound of formula Il NH2 NHBoc .10 with
a conpount GTHBE mEPERPPYRE L |V CO2R | Va wherein Ris |ower alkyl,
prefereably ethyl or .tert.-butgj, to a compound of fornula Il 15 which
subsequent |y under goes depr ot ebtN Nrhe amino group and cyclization, to
obtain a conmpound of forrmula I 11 grein R, R2, R3 andY are as descri bed
above, or 5 Cctober 2005 WO 0g¢-083665RCT/ EPO2/ 03643 -112 b) reacting a
conmpound .of formula VI with a conpound of? for alVIV5toa conpound of

f la ViY
ormia 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

H O
| /' N\—g

wherein R, R%, R® and Y are as described above and, if desired,

compound of formula I

10

converting the compound obtained into a pharmaceutically acceptable acid addition

salt.

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.




whi ch subsequently!undergoes reduction of the nitro group and cyclization,

to obtain a conpound of fornula | 10 Y | wherein R, Y are as
descri bed above and, if desired, converting the conpouﬁgycggglé?@gd into a

phar mac @ PeE366p acceptable acid addition salt. 23. A chap&aegticor di ng
to any one of clains 1 to 19, whenever Prepared by a 15 process as clained
in claim?22 or by an equival ent nethod. Bz A conpound according to any one

of claine 1t for the treatnent or revention.of _di seases. 5 Cctober
2005 W0 02/ 065baRe ik PESTRRA Somppandy e ing lodlims 4 T TERRTRT 0Bt ormounds
accor di ngo# Mo€d 6f their phermeandllptccopableatidaddicf sak i thethamvacard ofcal |y

acceptable gcid additjon salts for the ufactuyre of .medicanents for the
et mont MSACAIETEPT 8 R O 08 PIEEH GBI RS RGPS ORI or dor s

i ncl udi ngdpsydehastiadingGity B sehizGphréhid N8 MeE's Hise88TBgniGPOAisbides
di sorders 5, and rregof(é( deficits. 26. The invention as herei nbefore
descri Begand memory deficits.

26. The invention as hereinbefore described.
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