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- 1 - SUBSTI TUTED DI BENZO- AZEPI NE AND BENZO- DI AZEPI NE

DERI VATI VES USEFUL S GAMVA- SECRETASE | NHI BI TORS The
w0 pwsodiion rel ates to conpounds of formul a wheP€i/RPRL4/010821

is -(CHR) g-aryl or -(CHR ) .-heteroaryl, which are

unsubstituted or nono, di- ot tri-substituted by | ower

al kyl, | ower al koxy, or halogen, or is |ower alkyl,

| oner al kenyl, -(CH) -Si(CH) , -(CH) -O1lower

alkyl, -(CH) -S-lower alkyl, -(CH) -cycloal kyl, -(CH
SUBST{ TCHIEDH) IREN{ CRZEPTH F(D BENZQ-DFAZEKINE) PERIRAT RS, USEFUL AS
GANMa+ EICRETARE TWOIERTPREI cal s formtogether with the

carbon atom a cycloal kyl ring; R is hydrogen or | ower

alkyl; nis 1, 2 or 3; mis Oor 1; pis 0, 1, 2, 3,

4, 5o0or 6; qis 0, 1, 2 or 3; R2 is hydrogen or |ower

al kyl; R3 is hydrogen, lower alkyl, -CHCF CF, CHCF

(CH) C-, CF, CHF F, .or is aryl, optionally

Thepmyentipn rslatestp -C%‘E:‘BQFW%R?E'WW&‘MI ogen, or is -(CH)

NR R6, wherein R5 and R6 are independently from each

ot her hydrogen or lower alkyl;- 2 - Ris one of the

followi ng groups a) q§ wherei nOR7 i s hydrogen, | ower

al kyl, or -(CH) -cyclaalky ; R8 ig*hydrogen, |ower

al kyl, -C(O) -phenyl ,R=“C{g -1 rlr:llélkyl, -C(OO(CH) -
o R I

wherein

R s +( CHR’)q-aryl or -(CHR’)4-heteroaryl, which are unsubstituted or mono, di- or
tri-substituted by lower alkyl, lower alkoxy, CF; or halogen, or is lower alkyl, lower
alkenyl, -(CH,)y-Si(CHs)s, -(CHa)q-O-lower alkyl, -(CH,)o-S-lower alkyl,
-(CHy)q-cycloalkyl, -(CH3)n-[ CH(OH)] - (CF2)p-CHgF(3.q), or is
-(CH,),-CR,-CFs, wherein the two R radicals form together with the carbon atom a
cycloalkyl ring;

R’ is hydrogen or lower alkyl;

n “isl,2or3;

m is 0 or 1;

P is0,1,2,3,4,50r 6;
q 1s0, 1, 2 or 3;

R?  is hydrogen or lower alkyl;

R® is hydrogen, lower alkyl, -CH,CF,CFs, CH,CFs, (CH,),CFs, CF3, CHE,, CH;F, or is
aryl, optionally mono, di or tri-substituted by halogen, or is -(CH,),NR’R®,
wherein R and R® are independently from each other hydrogen or lower alkyl;
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cycloal kyl, -C(O O (CH )-lower alkyl, -C(0)NH (CH
)-lower alkyl or -C(ONH (CH )-cycloalkyl; RO is

whyasogarg | ower al kyl, -(CH ) -cycloal kyl or PCIZEPI004IH10821

; and to pharnmaceutically suitable acid addition
salts, optically pure enanti on®rs, racemates or
|ast e m.xt ures thereof. As used herein, the
I?erm d%ggegﬁkw?ng%bngﬁes a saturated stralght- or
branchedchai n aIkyI group containing from1l to 10
carbon atons, for exanple, nethyl, ethyl, propyl,
i sopropyl, n-buty i -butyl, 2- butyls t- butyl and the

like. Preferred | al kyl groups roups with 1 -
‘ erein, th | ower
# |y sat ai ght- or

4 carbon atonms. As
al kenyl " denot eg, =
' JC ‘group cont ai ,at least one

doubl e bond with Xto R0 canbar at®ms,Rfor xanpl e
et henyl , but-2-enyl or 3,7-dinethyl-octa-2, 6-dienyl.
The term "cycl oal kyl " denotes a saturated carbocyclic
.gﬁou , containing 3 - 7 carbon atons. The term "I ower

" denotes a group wherein the al kyl residues is
as defis hedroghg leweratiyl, Wi -CHs at t@hedcexdallah oxygen
atom The term"aryl" denotes a nonoval ent cyclic -
aromati c hydrocarbon radical consisting of one or nore

fus

By S To‘»%} aﬁ%h yqﬁgﬁén B (% Mhvdc 181, 2RI (CRL)o
" hetce’d@a}lwl "C@M@th—lmﬂ(ﬁl@lef@(mé&é’f(GH;EHDWGI alkyl or
aro B - exanpl e pyridyl, pyrazinyl,
yrF§¥SSN§Pgbﬁ§* &8£FY t hi azol yl, thiophenyl, furyl,
pyrazol, pyrrolyl, |n1dazolyl or the like. The term
"hal ogen” denot es chlorine, iodine, fluorlne and
br orlikie hydiegen, dpwieralkyGi(GHa pcrrlaaikyl or (CEH)GFsF .~
denotes a carbon chain, containing at Ieast one
hal ogen atom for exanple - CHCH -F,

and to pharmaceutically suitable acid addition salts, optically pure enantiomers,

racemates or diastereomeric mixtures thereof.

As used herein, the term "lower alkyl" denotes a saturated straight- or branched-
chain alkyl group containing from 1 to 10 carbon atoms, for example, methyl, ethyl,
propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred lower alkyl
groups are groups with 1 - 4 carbon atoms.

As used herein, the term “lower alkenyl” denotes a partially saturated straight- or
branched-chain carbon group containing at least one double bond with 2 to 10 carbon
atoms, for example ethenyl, but-2-enyl or 3,7-dimethyl-octa-2,6-dienyl.

The term “cycloalkyl” denotes a saturated carbocyclic group, containing 3 —7
carbon atoms.

The term "lower alkoxy" denotes a group wherein the alkyl residues is as defined
above, and which is attached via an oxygen atom.

The term “aryl” denotes a monovalent cyclic aromatic hydrocarbon radical
consisting of one or more fused rings, in which at least one ring is aromatic in nature, for
example phenyl or naphthyl.

The term “heteroaryl” denotes a monovalent heterocyclic aromatic radical, for



- CHCF, - CH- CF-CF -, - CHCH- CHCF - CH- CHCF
-CF, - CH- CHCF -, - CHCF - CF-CF, - CHCHOH)-CF

WO 200F/04018F -CF or -CH -(CF VCF . The term PCT/EP2004/010821
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"pharmaceutical ly acceptabl e a_cg' d addition salts"
enbraces salts with inorganic and organi c acids, such

SIS0 A0 B0, A e
auirdlyl,imidsizelyber the likeet i ¢ aci d, succinic acid,

tartaric acid, nethane- sul foni ¢ aci d,
p-toluenesulfonic acid and the like. It has been found

that ,f %erﬁprﬂia%eﬁbsa&fot& mg;ﬁle 1B%mﬂ1ﬁ>rine%@. bromine.

g- secret ase bitors and the relat ed conmpounds maybe
useful in the treatnment of zhei mer' s_di sease.

Al zhei mEhedera sé&El)n¢ KB} (GR)] md@%&HMbﬁe%ﬁ%aﬁon chain,
USRI gtk il bicSoRak Pk BfIEaC k1B, b

characterized deposition’in the brai n_of

an@ﬁzo@&: rﬁHerx@l?za@Ei iﬁﬁrcﬁzaﬁMFaﬂ@ A ieceF1-GFar

E}ﬂf(’ﬂﬂgl,&@—l Leng JCFIh—Q?mmO@{)NSEQQ?§- @F,ECFs, or
ITB.I nI y conposed d peptides (Abeta pepti des)

whteH s githat e fromthe b- Amyl oid Precursor Protein

(APP) By @rrﬁeﬁh%:ﬁguﬁgﬁ Q&Eﬁtﬁblg aEiliGAVARR sak@Renbraces salts with
Several forns® of APP have been identified of which the

nn@ngalaﬁ and arganigrasidsy wch phkydspcldomc acd pitgic ey gulfiicsid,
%drﬁg‘g]‘fdf citrlO%Nd, %xlnn% 5&13%%{;19{@ @i dS b €a S8R etic acid, succinic

erential splicing. The Abeta peptides ar e
d»@xdi, teé@nf: peich madhagensalferieedies mfolm@sulﬁqmmﬁl and therlikgt
their N and C-termni, the nain species are of 40 and
42 am no-acid |l ength. Abeta peptides are produced from

APP thp Q4QRy & A&ﬁbdstﬁgﬂggtcbxﬁ ods! o?g 19%&1 oRhahL§ake- Fé’éretase

enzynes terne cretas ecretase cl eaves
finhibttotsrantl ke ﬁ-d(d:teéocehpmnmls noiyrbeiusefof inARP tjeatsnend of 4lzHeimer’s
océ the trans-nmenbrane domain (TM to produce a C

18 hal fragment of APP containing the TM and
cytoplasmatic domain (CTFb). CTFb is the substrate for

ot ChgHaRe it FROTRe ariSaeast R hBE Ehentisda s
tihehslygicdilyasbiic clisragertset by Thedapapiton tity thefbraid of amyloid in
extracellular plaques and intracellular neurofibrillary tangles. The amyloid plaques are
mainly composed of amyloid peptides (Abeta peptides) which originate from the 3-
Amyloid Precursor Protein (APP) by a series of proteolytic cleavage steps. Several forms
of APP have been identified of which the most abundant are proteins of 695, 751 and 770
amino acids length. They all arise from a single gene through differential splicing. The
Abeta peptides are derived from the same domain of the APP but differ at their N- and

C-termini, the main species are of 40 and 42 amino-acid length.

Abeta peptides are produced from APP through the sequential action of 2
proteolytic enzymes termed - and y-secretase. B-Secretase cleaves first in the

extracellular domain of APP just outside of the trans-membrane domain (TM) to

produce a C-terminal fragment of APP containing the TM- and cytoplasmatic domain
(CTFB). CTFB is the substrate for y-secretase which cleaves at several adjacent positions

within the TM to produce the AP peptides and the cytoplasmic fragment. The majority of
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Abeta peptides is of 40 am no acids | ength (Ab40), a

m nor species carries 2 additional amno acids at its
w@a0s0miipas. Latter is supposed to be the norePCI/EP2004/010821

pat hogeni ¢ anyl oi d pepti de. Thg b-secretase is a

typi cal aspartyl protease. The~“g-secretase has a

roteolytic Ivity consisti f several .proteins,,....
(s Bsles Bhgberinanrdacrae ShQ: e Ppaider S gpies 2 dditional
dTRWR iRIds af IECRERSANN. Taftr 1R5@HRI&PRIDeahe ARAPPRBBEMIOImyloid
this activity and may represent a new group of

l%ﬁP)T/léFcal aspartyl proteases which cleave their
substrates within the TM and whi ch are thensel ves

pol yHois e BaRG AN pcrapﬁsgiggﬁgrge Q! Tﬁé}?—?&‘i&t%e hasd aFrhoé:eolytic

conponents of g- cret re be nicastrin an
qutivtty corsistihg bheevephproteios, te axd2t gempssitiday isimnempletely understood.

ubstrates for..g- t
B
10ev6 gmuptod sgplralsspartyd psetessabwhichicleaspibeir Silpstiages avithimthe TM and
&%_egve urt%er mfrrbr,ane rotei ns.unrel ated t.a APP and
\cBiare themse]ves pplvaenic Memhirs Ripteis. QR oRBHg) COBpERFR of -

{ePfetdsBErdHe QUG OM dhe PREIRLREPA 483 andifef-RBed DB
sf:hoe\lltvnS grothe by geneti ce?g(?nsfs . e.#ﬁgglna{yieon ofet he o

pribetetes for -sgeni@se an thdPP end thelpeotginsof theadNgich receptor family,

i nhi bitory conpounds. Sjnce accqQrding, to the oi d
hwwrwéf_sﬁegre‘faﬁgﬁwga%tsp ﬂraéwe_e@ﬁ'&&?lﬂ By éﬁa\@&aﬁﬁgeq membrane
é&‘%eiﬂé LIRS JS’A%J&FIO&B it is thought that

ective and potent 1 nhibitors of g-secretase will be
useful for the prevention and treatnent of AD. Thus,
t he Thepoemetsseattivityiis absolwrly reqvinidifor the puedstetipn of Abeta peptides.

ti by. bl,acki ng..t h | Vit V. of ,
B A BB D BRI B oy
loar-nlsuRmweiihd dgkibitoryMaehpounept dintes.ccdxdingrto tlse amyloid hypothesis

%g@%tigg%ﬁ%b%%érgﬁf Xll?'le(%% % %k ni?r\gt?e %aglg? %)I? IA(%)vi/iitn ié thought that
pél@t]llvg b d PAkent iNBILHOSEs G78VJeBMB/DRUT NSELRN € thy/Beverttion and

April 2002/ 281, Biochem cal Society Transactions
freo@®nt okBD. 30. part 4,

Thus, the compounds of this invention will be useful treating AD by blocking the
activity of y-secretase and reducing or preventing the formation of the various

amyloidogenic Abeta peptides.

Numerous documents describe the current knowledge on y-secretase inhibition,

for example the following publications:

Nature Reviews/Neuroscience, Vol. 3, April 2002/281,
Biochemical Society Transactions (2002), Vol. 30. part 4,

Current Topics in Medicinal Chemistry, 2002, 2, 371-383,
Current Medicinal Chemistry, 2002, Vol. 9, No. 11, 1087-1106,
Drug Development Research, 56, 211-227, 2002,

Drug Discovery Today, Vol. 6, No. 9, May 2001., 459-462,

FEBS Letters, 483, (2000), 6-10,

Science, Vol. 297, 353-356, July 2002 and

Journal of Medicinal Chemistry, Vol. 44, No. 13, 2001, 2039-2060.
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Current Topics in Medicinal Chemstry, 2002, |,
371-383, Current Medicinal Chem stry, 2002, Vol. 9,

WOR00504012d.087- 1106, Drug Devel oprment Resear ch, PEBEP2004/010821

211-227, 2002, Drug Discovery oday, Vol . 6, No. 9,
May 2001, 459-462, FEBS Letters, 483, (2000), 6-10,

i\c"/gldie(glg tls gg{n g gnt 1?1%%;’[%151 Ze tl-xlél n?p%ggdggt%?ilrgﬂlﬁq%ler &f the use of
@AY Of forﬁnula Kﬁmjdehtls phdrntaheutp:naﬁﬁ ecra:epuahle eats fonthgmeanufacture

t he gconpounds of f l a. |
AR ROES (Bl P BBt RSP R e gbiton, i

RASEERLAR, SaitabnfsWasddth ﬁ@dlﬁf)&ﬁidﬁh%céﬁrdmlvﬁﬂ{@@ﬁﬁventmn and
for the treatnent of diseases, relate o .the

theis prpducsion as wRll by thie gise o oanoumdnof féze N fREFORETLAY

Ig}@§(§ﬂlogrbf§d%pﬁ%qgsela§b accordance with the invention
and their production as wellas the useof 1i:orrpounds of

for n@fxartlper.quqch@f the fpveptiomre sl domns ofowtisslly s gnaptiomers,
ﬂkéﬁ?&?})r tfiagtb’lrei)ﬂl%ﬁc aki@eds £ cdnhSounay 8nforpmlAr e al |

fornms o Optl cal y pure enanti orrers racemat es or

di astereoneric m. xtures for co nds of formula.

The Fb%moﬁr@ﬁ@?rﬁédo@ﬁ%‘bifrﬂﬁo ?Wh%serw ?rémt]%o‘%)
wherein R4 is a E f

Fineoalt pisfriis otinsse s t&ysrs‘r’é&n S g PR AL So (CH bhenyl,
HRSBESukdd S Ho R, qun-s@bsmafedtb’yl lovweraskyl tlUivéiChllb)kyl (0):1548

al Ky, |ower al Kox for exanple the

hapgepmiargxemplsshe Owt% C@nEHOFJP‘aErro benzyl ) - car bani ¢
g:%%f_(u@rojbeﬁ 'lﬁglrbé/rhrc@t@‘(g&q - (6= ﬁbﬁMﬁB%x@W dihydro-5H-

enzo| ] azepi n- 7-yl )-ethyl ester,
dibenza(bidlazenivet-igribe § éftﬁfam c acid

gzslnﬁuc(ré ym%nzg )%%a@nﬁa@iﬂmy}jllqs%&hﬁe@é% 6,7-dihydro-5H-

aze I.Nn- r army -et y ester,

dibenzq hyl azsemwscatbamﬁrféhidéﬁfafa
Eﬁ}:ﬂt?g gaeffe?;lg Yzlrb?grﬁ)%glrﬁ(? '1?('65h%ﬁsflﬁie giﬂgcr)t@m%ydro -5H-
pin-7-ylcarbamoyl) ethyl ester,

(2,4-difluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,
(3,4-difluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-oxo-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,
(2,3,5-trifluoro-benzyl)-carbamic acid (8)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d)azepin-7-ylcarbamoyl)-ethyl ester or
(2,3,6-trifluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-oxo-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester.

Further preferred are those compounds with R*is a), wherein R is
-(CH3) - [CH(OH)] - (CF2)p-CHF(3.g), for example the following compounds:
(2,2,2-trifluoro-ethyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,
(2,2,3,3,3-pentafluoro-propyl)-carbamic acid (S)-1-(5-methyl-6-oxo0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,
(2,2,3,3,3-pentafluoro-propyl)-carbamic acid 2-fluoro-1-(5-methyl-6-o0xo0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,
(2,2,3,3,3-pentafluoro-propyl)-carbamic acid 1-(5-methyl-6-ox0-6,7-dihydro-5H-



(2, 4-difluoro-benzyl)-carbam c acid
(S)-1-(5-nethyl -6-o0xo0-6, 7-di hydr o- 5Hdi benzo|

wh2ebpazEapé n- 7- yl car banoyl ) - et hyl ester, PCT/EP2004/010821
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(3,4-difluoro-benzyl)-carbamc _ci d
(S)-I-(5-nethyl - 6 oxo 6, 7- di hydr o- 5Hdi benzo|

?ﬁ’%ﬁﬁm el R B ™o
B3 24trifl gorvetthyl) -corbaxge &id 1 b hyethp-Glegod ehdibfydro-5H-
?ﬁ’%ﬁ’é{% S e

(32, 2+tr1(1591r¢e¢thyll)-c61=b(ame #id 2 divoyohl e(5SiHdibyk 6ax0-6,7-dihydro-5H-
ap ba I thyl ester. Further
hﬁjeg;eoﬁﬁegé Bpik m' 'P{&ar n%o%t% S?Q%VI 'th R4 is a),

pre st wherein

2283, 3‘“(’%5“”?@*@% “Jarbéie él)CFl1 (SPA-6)-Senethiyb6-omuaibliydro-
R A L R
(53 3+tr1@ﬁempmplyl-)6:-adxma16 aéiel (ﬂS)hl/—(ﬁfSO B hicttligdi6zaxfo-6,7-dihydro-5H-
7.- t

AL

(B} A4 5en‘m.ﬂ1ttyrb lﬁﬁyd)marﬁaﬂndach}/@r)d— ISRd-ISbmath;ﬂ -piwxd}6,7-dihydro-5H-

e r h t

?é’ o';béf]%z égﬁ?‘é’rﬁ%&%‘bO)’&f%bg}l%%eg;r bam ¢
arpdz.44 m-dfep’ealﬂu()ﬁ}-bﬁttybydaflﬁ{mx acif (9)-tH((8)e5-metlpHodotoe6 Z alihydro-

L(;%\ g‘]o %Hkéﬁ%g?ﬁ go %‘P@)f })ﬁgé?eggsnr c acid

|(z,(z,5 304, 5P 16:67, mso},zapantddecyﬁmeadwlﬁcarbdmnemcb(s,)-1-<(s)-s-methy1-

T T T T ——
| (Z(QEﬂutlﬁdwb-eﬂide)éC&rﬁarﬁrcdllcﬂ}(db-o (3$)ab-eetiagd-6-oxo-6,7-dihydro-5H-
%@ze&@?ﬁ%@rﬁs?&f%%”%% SPHRRY g a2 1 uoro.
I(2 Q,S,ﬂ,mp&ytbﬂ@or@xmﬁyﬂ ~cghibayils @1(5('&)#lbe(ISZ-Cﬁono-GJ-dihydro-SH-

d ano ester,
%ﬁ’% %ZeB 'é’qaa?ﬂ‘%%’h} gﬁ ffar bami ¢ acid
(8» -3Ltri(fl(18)o-’f§rdlﬁ’1)b¢éereﬁn1©>deﬁS)21{((3\)}/@%@0 65ty bhenzio-
ool Racpinn SR OR) R e acia
(B2:313;31-p&itafn st fvbyld-carbambe akidl()yd((@) SFtickppaslmethyl-6-oxo-6,7-
dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester or
(2,2,3,3,3-pentafluoro-propyl)-carbamic acid (S)-1-[(S)-6-ox0-5-(2,2,2-trifluoro-ethyl)-
6,7-dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl]-ethyl ester.

Preferred are further compounds of formula I, wherein R* is a) and R’ is
-(CHy)n-cycloalkyl, for example the following compound:
cyclopropylmethyl-carbamic acid 3-methyl-1-(5-methyl-6-oxo-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-butyl ester.

Purther preferred are compounds of formula I, wherein R* is a) and R is
-(CH,)o-CR,-CFs, wherein the two R radicals form together with the carbon atom a
cycloalkyl ring, for example the following compound:
(1-trifluoromethyl-cyclopropylmethyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-
dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester.

Further preferred are those compounds with R* is a), wherein R is lower alkyl,

for example the following compound:



b, d] azepi n- 7-yl car banoyl ) - et hyl ester

(3,3,4,4, 4-pent af l uoro-butyl)-carbam c acid
W@ B)05/0401¢65) - 5- net hyl - 6- oxo- 6, 7-di hydr 0- 5Hdi benr©T/EP2004/010821

azepi n-7-yl car banoyl ) - et hyl est

(2,2,3,3,4,4, 4- heptafluoro butyl) carbam c acid

o)

((2)3» 4:11%12%(3 -bt éfhlc@cﬁ?(?) (i (tz —I?l)éegfti}g -6- éﬂi g 7= cﬁﬂ%@ro 5H-

(dioelhz b ]dzenlr575fl<@ﬂ@r170ﬁ) &hal,@tepent adecaf | uor o- oct yl ) -

carbamc acid (S)-1-((S)-5-nethyl -

6- 0x0- 6, 7- di hydr o- 5H di benzo

[ bpfik&ze%@alzo YEpHRATRY FrnRiy th%l%@R‘l is b). Compounds of such

(2,2,2-trifluoro-ethyl)-carbamc acid

@8yups (¢ {0 e5umRle hy| - 6- oxo- 6, 7- di hydr o- 5Hdi benzo]

) -

5 t{z Qg@ﬁgkﬁkaﬁuaﬂo‘:@’buor fb)anﬁE Féﬂi ($1 ?(rS) 5~ benzgyl 1-methyl-2-0x0

-penta 0- opy carbanm c aci

(Zs} 4,p-tetrayydm-gRlohenzglhl| hildiaseEpd-Yesrpemoyl)-ethyl ester
? 2@],35‘5 ?@ht@ﬂgoﬁblqﬁ%;)g@ MW ahii€ 5(93 kS)eﬁ-Y@')*S-acewl 1-methyl-2-oxo-

| uor o- L car bam ¢ aci

(Zssj 4 5-tet(@)ydsl—éklob@zv hi[ 41dieaempch- ﬂéﬁbé‘ﬂlo}’l) ethyl ester
Qg)i% qg&g&l% -bxy e PQF{Q}Q@S 9;piégf’éaﬂﬁ§1to rogylcarbamoyloxy)

enta UOfO car ba

10 (y@pplpnyl@s)ncﬂ 2633/,é45dptrglp mheh?q [bH1d}diampme-1-carboxylic acid
b, d 7-yl b I t hyl
Y B ot | Uor o- ur opy L) car bam ¢ aci ¢
((ggz,a 3 ﬁpsyxtaéu@lmp@py ;cartmmie pdif (5 blé%f@(qyclopropvlmethyl-
_cagbhgr}cgr?gf gr H-P@ 2020 4B )7-9,@'4!‘5 ferdhh @fobgqnyl ]

erred are urther conpoun
fhmm[bb[1|4 dintepied ryl@abinoyd)-cthiftesRr. i s - (CH )
-cycl oal kyl, for exanple the foll ow ng conpound:
cyclopropylneth | -carbam c acid
@mmlwdimens@ﬁ%e bydser8-invention Araifuher thosHefinpeaingls phagmula I-1,
azepi n-7-yl carbanoyl ) -butyl ester. Further preferred
are conpounds of formyla |, whepein R4 is a) and Rl is
wherein the two R radi 'hls forn1tog fher with the
carbon atom a cycloah@wN N/ xanpl e t he
fol l ow ng conmpound:
(I-trlfluoronethyl cyclopropylnethyl) clat bani ¢ aci d
(S)-1-(5-nethyl-6-o0x0-6, 7-

15

wherein

R'  is -(CHy)s-aryl or -(CHz)p-heteroaryl, which are unsubstituted or monb, di- or tri-
20 substituted by lower alkyl, lower alkoxy, CF; or halogen, or is lower alkyl,
-(CHy)s-O-lower alkyl, -(CH;),-S-lower alkyl, -(CHj)s-cycloalkyl, -(CHz),-CH,F,
-(CH,)p-CFs, -(CH3)4-CEy-CEs, ~-(CHy),-CF,-CHF,, -(CH3)n-CR,-CF3, and
wherein the two R radicals form together with the carbon atom a cycloalkyl ring;

R?  is hydrogen or lower alkyl;

25 R’ is hydrogen, lower alkyl, -CH,F, CHF,, CF3, aryl, optionally mono, di or tri-
substituted by halogen, or is —(CHz)nNR5R6, wherein R® and RSare independently
from each other hydrogen or lower alkyl;



di hydr o- 5H di benzo [ b, d] azepi n-7-yl car banoyl) - et hyl
ester. Further preferred are those conpounds with R4
wo gooap4o1dierein RL is | ower al kyl, for exanpl ePCTiEP2004/010821
foll ow ng compound: - 7 - (3, 3-§Ii met hyl - but yl ) - car bami c
acid (S)-1-((S)-5-nethyl -6-0x0-6, 7-di hydr o- 5Hdi benzo]
1{:, dl.azepin; 7=yl car banﬁ%ﬁl )-ethyl ester. Preferred are
| sd&® ¥ OB EBPHN a 1, whereinR4 is b).
Compounds of such groups are for exanple
(2, 2,3, 3, 3-pent anuor o- propyl ) -carbarnt acid
-((S)-5-benzoyl -Rk - met hyl - 2~oxo-

, b-tetrahydro- IhlIH- henzo[ b] [ 1, 4]
| '-yI car banoy @ yl ester
3- pent af Lyor o-}rspyl ) - car bani ¢ aci d

S) \(§S)-5- acet yl prNpet hyl - 2- oxo- 2, 3
4, Bt eRl ahydy ool H lvenz&f b [ Ib)4] di azepi n-3-yl car banoyl )
-ethyl ester
(S)-5-nmethyl-4-o0x0-3-[(9)-2-(2, 2, 3, 3, 3-pentafiuoro-pro

| car banoyl oxy) -

‘gﬁ‘?ff)‘inonyl am nol -2, 3, 4, 5-t et rahydr o- benzo[ b] [| , 4] di azep
i ne-Rk%-ic Byva@ Xyl & -4CHY,-epetdatiyt;opy| met hyl esteror

(2, 2,3, 3, 3-pent af | uor o- propyl )-carbam c acid
(S)-1-[(S)-5-(cycl opropyl net hyl car banoyl ) -

> naof By ShRab oLy R SN RSt 4B TPyl

enbogh G aY)-phienylhe present invention are further those
conpounds of fornmula 1-1, R 9 R3 wherein RL is -(CH)
-aryl or -(CH )-heteroaryl, which are unsubstituted or

TPt B Bt e st
dr @altenwomenk kniktures(tizedt. S- 1 ower al kyl, - (CH

2 b@g%@%b&_@alwl&g?t)gg%ﬂ% %nggh?:ﬁ? %g’nﬁe@tﬁﬂc‘aﬁf acdeptable salts can be

10 prepared by methods known in the art, for example, by processes described below, which

processes comprise

a) reacting a compound of formula

R
HOW/U\ s
3
R v
with a compound of formula
15 R'NCO III
to a compound of formula
H 0
4
N O\KU\ _R
e
0 R la

wherein R — R* have the meaning as described above, or



wherein the two Rradicals formtogether with the

carbon atom a cydoal kyl ring; R2 is hydrogen or |ower
w@bdopla01R3 i s .hydrogen, |ower alkyl, -CH F, CHFCT/EE04/010821

aryl, optionally nmono, di or tgisubstituted by

hal ogen, or is -(CH ) NR R6, erein R5 and R6 are

i nd tly fr er hydrogen or |ower alkyl;

- 8qgﬁggﬁgggﬁgngggbg§§Pg?ﬁgﬁﬁng groups o R a) or o b)

wherein R7 is | ower al kylor -(CH)2-cycloal kyl; R8, R9

are independently from each @t her hydrogen, [|ower

al kyl, -(CQy -cycloal kyHoor AC(®* - phenyl ; and

pharmaceutically suitable cidﬂaddition salts,

optically pure enantionersR3racenaH§§ or

di astereoneric m xtures thereof. Thée present conpounds

of formula | and their pharmaceutically acceptable

wihbLToRPIuRE oPfRRANLd Dy nmethods known in the art, for

exanpl e,” by processes described bel ow, which processes

conprise a) reacting a cogﬁgépgzo formula HCX N H R3

IV wth a conpound of for Il to a conpound

of formula

5 in the presence of a suitable phosgene equivalent such as 4-nitrophenyl chloroformate

and a base, such as triethylamine,

to a compound of formula

2 0O
R\N OW/U\ R*
R1/ N/
T LN
0] R I

wherein R? — R* have the meaning as described above,

10 and
if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.
The detailed description can be found below and in Examples 1 — 83. The starting

materials of formula V and VI are known compounds or may be prepared by methods

15 well-known in the art.

20
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20

la wherein RL - R have the neaning as descri bed above,
or- 9 - b) reacting a conpound of fornmula HO H IV

wowdok/ogieonmpound of formula NHR R2 Il in the pPEHEPIE4/010821

of a suitabl e phosgene equivalf t such as

4-ni trophenyl chloroformate and a base, such as

triethylamne, to a conpouqﬁtheﬁornula R\ k, 4H

wherein R1L - R4 have the neanrng as descri bed above,
and if desired, converting the conmpounds obtained into
Sharnaceukjcally acceptabl e acid addition sagts. The
et ai |,ed scription can b low and [in 4
Exanpﬁgs 1-083. The §Hé¥ti§§E§§¥§ﬁ§§|s gg ormala Vv
and VI ar% Mwwwcmmomwsorrmykm mema%d%yw

nmet hods wel | -known in the art.- 10 - Schene 1

o)
1 H 4
R'nco N N_ _O R
- . R1/ \[r N/
3 H
ls} R la

or optionaliy
2 (0]
(o) 1. O\”/Cl R\ .
HO R O base RN~ N
N~ ON bl s H
3 H v - O R !

2. NHR'R® I

In this scheme R! to R* are as described above.

In accordance with scheme 1 a compound of formula I may be prepared as
follows:
An hydroxy-acid of formula V is suitably activated, for instance with a coupling agent
such as EDC (1-(3-dimethylaminopropyl)-3-ethylcarbodiimide), and converted with an
amine of formula VI to an intermediate hydroxy compound of formula IV. This can be
transformed into a compound of formula Ia by reaction with an isocyanate of formula
I1I. Optionally, a compound of formula IV can be transformed into a compound of
formula I by reaction with a suitable phosgene equivalent and a base, such as 4~

nitrophenyl chloroformate and triethylamine, and an amine of formula II.

Several compounds of formula I may be converted to a corresponding acid addition
salt.
The conversion is accomplished by treatment with at least a stoichiometric amount of an
appropriate acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, and organic acids suchas acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the
like. Typically, the free base is dissolved in an inert organic solvent such as diethyl ether,

ethyl acetate, chloroform, ethanol or methanol and the like, and the acid added in a



coupling reagent VI NCO or optionally 1. F - ,4 base
R32. NHRR2 Inthis schene RL to R4 are as descri bed

W@bwse401k61 accordance with schenme 1 a conpoundP@F/EP2004/010821
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formula | maybe prepared as fol homs An hydr oxy-acid
of formula Vis suitably activa for instance with

. G ent su o
s R B, P et S e bsrnd o R ]G Upegeseltio sal
poeviiBtates dp o thiecasly aminmey befbrbughrvlaofboldtidnamith a less polar solvent.
i nternedi ate hydroxy conpound of formula I'V. This can
f rned 0 rmul,a la b
" ez;[thﬁ%g ﬁ a\% 351?5 cg (g:?m r&Bgs gfﬁ’ I‘léllrﬂ%g ln%laque cofveed to the
@Jtrb&ploaﬂing frea bas:w'by) ltmdtnmefntﬁ/\m’uhmm leastiaétaiahiohretric equivalent of a
sul?eﬂﬁea lg)assgg chas 58d1 m or Ogysélélﬁﬁ‘ oy r8m{E[“ éésgm%récr:ae (c):rtéal’ﬁcg, Eodmm
dicatbonatet amp’rwwlandldhed[kﬂef ormate and triethylan ne, and
an amine of forrmula Il. Several conpounds of fornula I
nayb r [ L al f.
e S S
Ip@asﬁs Valwbhlpdnhrmamvﬂwgl@al grupm‘ttesdpeaﬁcaﬂyprt bps beendoamd that the
such as q&d ochl ori.c aci d, yngg romc acid, sulfuric
gempounds ofithe Bresept inyFBERR SV ARI AISHEETHRE | ke, and
organi ¢ aci ds suchas acetic acid, propionic acid,

gl yc dihk Go@PbndsRyérd Vinvestagaked, inQ¥@rifnca&Hith theBdst glvach@kemafter
mal oni ¢ acid, succinic acid, maleic

Description of y-secretase assay

The activity of test compounds can be evaluated in assays which measure the
proteolytic cleavage of suitable substrates by y-secretase activity. These can be cellular
assays where e.g., a substrate of the y-secretase is fused in its cytoplasmic domain to a

transcription factor. Cells are transfected with this fusion gene and a reporter gene, e.g.,

firefly luciferase, which expression is enhanced by the transcription factor. Cleavage of
the fused substrate by y-secretase will lead to expression of the reporter gene which can
be monitored in appropriate assays. The y-secretase activity can also be determined in a
cellular assay where e.g. HEK293 cells are transfected with a vector which expresses the
cDNA for the human APP and which secrete Abeta peptides into the culture medium.
The amount of secreted peptides can be determined with specific ELISA assays. Cell lines
of neuronal origin secrete Abeta peptides from their endogenous APP gene which can be
measured with the specific ELISA assay. Treatment with compounds which inhibit y-

secretase leads to a reduction of secreted Abeta thus providing a measure of inhibition.

A cell-free assay of y-secretase activity uses a HEK293 membrane fraction as a

source of y-secretase and a recombinant APP substrate. Latter consist of the C-terminal
100 amino acids of human APP fused to a 6x Histidin tail for purification which is
expressed in E.coli in a regulatable expression vector, e.g. pEt15. This recombinant
protein corresponds to the truncated APP fragment which results after y-secretase

cleavage of the extracellular domain and which constitutes the y-secretase substrate. The

assay principle is described in Li YM et al, PNAS 97(11), 6138-6143 (2000). Hek293 cells
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0.006
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0.09
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0.002

The compounds of formula I and the pharmaceutically acceptable salts of the

compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical

preparations. The pharmaceutical preparations can be administered orally, e.g. in the

y-secretase

Bidckhaus M
he
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inhibit g - secretase |eads tolg reduction of secreted
Abeta thus providing a nmeasure of inhibition. A cell-

ree assayof - S ti Vi . HEK293 .
e SRR et RBE "8G i BTtk skl ifspolptions
Eﬁﬂhiﬂﬁsm@ﬁipgsgﬁoﬁy [(}:13 a&h?istt?i)thlaan,dmv@v' &it, aled bé bffected rectally, e.g.
-t er.m na an no APP .6
1% O Of sPOp B P R . W 01es ob et ot Sofiges
E.coli in a regul atabl e expression vector, e.g. pEtl5.
Thi s The compouady offseta b carobe propesaiswitio phdrendcewtiveBy Beirt,
B Bopeents e OE Mot e T A eAfica) preparations. Lactose,
consdtirchioe detivigives t:ﬁgﬁgétﬂs ateatibstidadmets sthearabihayike can be used,
rinciple is descri Pn, LiY |, ,PNAS 97(11 .
RIS 21 Sehor oot Fraedhyfts R ol bt sclytipe
d@i%ﬁl&l Si?t.ah{éd:atri’@s fai;r cofogentie cfaﬁsiﬁési ane) forsexasmlavextable oils, waxes,
ifferent.i nt. tion. . .
Sperrrdihend gt b EREhe e b D BRRRR o s g getive
\Wiatbdtaridd gxoﬁaﬁié\wﬁ'il K®@ieer, Thallpbejdred epthedase ofsoftigelatine capsules.
P e B B BECRR AR kAR5 BTl AL e

?gggsk biges ol edetable oiNeidr the BReSuitMIF FarrikdAGdr dpPbsitories are, for

Ao ey Bl S EOTRLS, SN0 &l and et

some data to the g-secretase inhibition: Exanple No.

|5§3 [ I‘Igvﬂe pgigﬁﬂ‘@deatim prdpardtiolb cdf3 nforé®@r,40n i gre2@veives Folubilizers,
. 04 0.011 61 0,004 23 0.096 63 0.008 2 : .

Sebgigtsy sting 6 SEHT G BRSO g oant: AP for varying

the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
invention, as is a process for their production, which comprises bringing one or more
cémpounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

In accordance with the invention compounds of formula I as well as their

pharmaceutically acceptable salts are useful in the control or prevention of illnesses based

on the inhibition of the y-secretase, such as of Alzheimer’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula T or of the corresponding amount of a pharmaceutically acceptable
salt thereof. The daily dosage may be administered as single dose or in divided doses and,

in addition, the upper limit can also be exceeded when this is found to be indicated.
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used as nedi canents, e.g. in The form of

phar maceuti cal preparations. T ceutica
preparations can be éﬁ%ﬁ%&gﬁggg§9£2§&£§¥g%ﬁﬂ¥£ﬁn t he-

13 - formof tablets, coated tablets, dragees, hard

bach Botédigabati ne capsul es, sogpdlileins, enul sions or
suspensi ons. The adm ni stration can, wever (ﬁlso b%OOnl
effected rectally, e.g. in the Porm lggppog?ﬁggies, &
parenterally, e.g. in the formof injection solutions.

The Compoundsf fifrnfubdrul a | cah be prdSessed Whe h 500
har euti gal,ly i t, inorganic or,Qrganic rrier
?br ﬂ%%O%VgﬁﬂgF¥8&?§$ pharn&gguticaIK%reparatsgns. 150

Bact 8meRx £®00n starch or derivéatives tleereof, talc, 30

tearj.c acids.or-its salts apd the I|i can beg,used,
aor 5%5”@%i3§(§ﬂ8ﬁm8arrierggfor tablets, cog?ed 150
tabl dagnedumdgresatand hard gel Ati ne capgsul es. Suitable 1
carriers for soft gelatine sul es , for anpl e,
vegehﬁ%ﬁe oi l's, waxes, fatsﬁggeni-sof%ﬁ and HSZUid 831
pol yols and the |ike. Depending on the nature of the
AbdnufenatificPmoedirao carriers are, however, usually
required in the case of soft gel ati ne capsul es.

uitable carriers [ [ f utions and
yru%@XQFEP]f%sg%%%%%T%Q%ﬁgégSﬁﬁgggg%ggvﬁg+yceroI,
Cegetablile gahuland S017€. | i ke. Suitable carriers for
upp@si tories._ar for e |.a; or hardened
érls%a%éB%??nP%P?Foggﬁgﬁﬁﬁgﬁ?@hggﬁbﬂgﬁég'polyols and
tthe |AdddtenT hanghex ferabtee ntaiitepreopmress ionrssuiable press.
nor eover, contain preservatives, solubilizers,

stabilizers, wetting agentsie i shdders, sweeteners,
colorants, flavorants, ng the osnotic

pressure, buffers, masking agents or antioxi dants.

Treey Iogredishtso contain still mg/capsule
5mg 25 mg 100 mg 500 mg
1.  Compound of formula I 5 25 100 500
2. Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.
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therapeutically inert carrier _are al so an object of
the present invention, as is a Erocess for their
production, which conprlsesEbrln i;ng one or nore
conmpounds of fornula | and/ % naceutlcally
acceptable acid addition salts and, if desired, one or

re.other .therapeutical val uapl g subs es intg a .
AR DA LT N il e
Flatbdnitp@Biltdsteal |y inert carriers. In accordance
with the invention conpounds of formula I as wellas

the control or preventio Ofld
i nhi bition of the g-secrg

di sease. The dosage can|v ﬁh nwde limts and
will, of course, have be adJ usted to the individual
requi renents in each paeticul ar case. In the case of
or al adntnlstraglon the dosao-,f .duL

ggg%gﬁggmgf gener al fornula | or of the correspondlng

phar maceutical |l y _acceptabl e salt thereof

s@rgwueyzcmeg@éee(?) el Semis fidsoperpydethylagine (@5%mE s Lmmol)
a‘ﬂddl'— ~@%@dﬁ@ﬁﬁﬁlo§%ﬂ)‘ ﬂe%iﬂ&ﬁm1&@ﬁy&@&ﬁ6rt&é MSB H@Q 55

al so be exceeded wh his’is found to be indic

mmol)Tegse eddeddp mfpa]ﬁiéﬂ @mutana?fﬂraatltn@né ety i

I t
cﬁgérﬁg[be&ﬂta?ep@/6 &t@ﬂ;&&%ﬁc ?@2@5 Aﬁﬁﬁy’gﬁ%ﬂ% Q%@rpqugda&ft acid (252

_1105 238)m11mt> B TIéF ATl allé@errsd gv@nipht at IVl Be slysPd s FYaﬁerated the

%Lthﬁé ?%s?a%%7€ﬂ£%7%%%§%éethm%ﬁ%déﬁ@cﬁvﬁﬁ kate®. Thelorkardic phase was

dried over Na,SO, and evaporated. Upon chromatographic purification (silica gel,
dichloromethane / methanol = 1:0 — 9:1) the title compound (820mg, quant.) was

obtained as a white solid.

b) Benzyl-carbamic acid (8)-1-(5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d |azepin-7-
ylcarbamoyl)-ethyl ester

Benzylisocyanate (13.3 mg, 0.1 mmol) was added to a solution of (S)-2-hydroxy-N-(5-
methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide (30 mg, 0.1
mmol) in Toluol (1 ml) and heated to 100 °C for 1 week. The solvent was evaporated and
the residue was dissolved in DMEF (0.5 ml). The title compound, MS: m/e = 444.4
(M+H") (29 mg, 67 %), was isolated from this mixture by automated, preparative HPLC
(YMC CombiPrep C18 column 50x20mm, solvent gradient 5-95 % CH;CN in 0.1 %

TFA(aq) over 6.0 min, A = 230 nm, flow rate 30 ml/min).
Example 2

o-Tolyl-carbamic acid (S)-1-(5-methyl-6-ox0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-
ylcarbamoyl)-ethyl ester
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granulate with purified water. 2. Dry the granul es at

wo0804@26 Pass the granul es through suitabl e nPCT/EPIPO4/010821

equi pnrent. 4. Add item5 and m x for three m nutes;
conpress on a suitable press."@%psul e Fornulation Item
I ngredi ents ng/capsule g 25ng 100ng 500 1. Conpound of
formula I 5 25 100 500 2. Hydrog

. 3. Corn Starch 25 5 40 70p%
Magnesi um Stearate 1 bot 0 200 300 600
Manuf acturing Proced 1 ngfhiNte 5\1, 2 and 3 in a
sui table m xer for 30 nufes. 2. Add itens 4 and 5

S +

?gggﬂ% éortlgfi%t;'d Wg lﬁli/@l e4§4 4 ngz ﬁ )cr:vgér%éﬁ n?ié‘bcg izlbiéﬁlogy to example 1
frem ¢-1¢l5l isetyhydte.6- oxo- 6, 7- di hydr o- 5H di benzo[ b, d] azepi
n-7- ylcarbanoyl)-ethyl estgn Hi9\ g a)
(S)-2-Hydroxy- N (5-net hyl - 6-0x0-6, 7-di hydr o- 5H di benzo
rb, dlazepin-7- |)- propionam de Hydroxybenzotri azol e

gﬁ%%?jp%eéﬁ%Lm@i&f@g[lgfgﬂn%{}m%mo[@%ﬁﬁ-ﬁ%Q&SH-

dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

noﬂ! )
F/©/\g HON\

The title compound, MS: m/e = 448.3 (M+H"), was prepared in analogy to example 1

from 4-fluorophenyl isocyanate.

Example 4

(3-Fluoro-phenyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

H 0 O
FONIO\E/LH y N

The title compound, MS: m/e = 448.3 (M+H"), was prepared in analogy to example 1
from 3-fluorophenyl isocyanate.
Example 5

Thiophen-2-yl-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

noj&ﬁ
Cs(\lor H H ON\

The title compound, MS: m/e = 436.3 (M+H"), was prepared in analogy to example 1
from 2-thienyl isocyanate.



and |- (3-di nmet hyl am nopropyl ) - 3-et hyl carbod m de
hydr ochl oride (488 ng, 2.55 mmol) were added to a

weowbed1t® C) sol ution of PCT/EP2004/010821
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7- am no- 5- net hyl - 5H, 7Hdi benzo[ _b, d] azepi n- 6- one
hydrochl ori de (700 ng, 2.55 ni®!) andL-(+)-lactic acid
(252 nmg, 2.8 mmol ) in THF (/M d stirred overnight
at r.t. The solvent was ev eeg the resi due was
taken up in dichloronethane and mashed with water. The

B Sopnase s 615, FL hed uer 209 Va0t ilen MR M asepin7-
lcﬁfHaﬁfcﬁﬁeétHglr@t& met hanol = 1:0- 9:1) the title

compoun , quant.) was obtained as a white .

solid. b Benzyl carbam c acid
(S)-1-(5-nethyl -6-o0xo0-6,#-di ' oli benzo[ b, dlazepl
n-7- vyl carbanmoyl) -ethyf_es gl( Renzyt’l socyanate (13.3

ng, 0.1 nml) was added 76 1 o

(S) - 2- hydr oxy- N- ( 5- ©

Mo on60f3§?%q8'ard¥qu59n§th?ld6 Q%I%O;[ th?hﬁ)zgﬁl-dlbgnz%[ﬂ dRzepin-7-

ropr onam ol uo

b apreiongmidw(3e mgano 0P el 4 W@WVMOI@B%H@%@ >89
ofg hend @ﬁﬂﬁ?ﬁm‘ﬁ@@@m&?&kt‘éﬁ Gn 't(ﬂuQMf n(d@ ﬁréﬂh)akeng%k%rmght atr.t.

\ﬁ}sylargmeéwégpcbkmd,et(ﬁ O angri0ylt rgfr@l)o\yasaqglgig%@@ Ehe mixture V/vdas shaken
thﬁﬂ%rv@}n g%fxec &HP L G['l{e\%{g O %\F‘cﬂa&d%ﬁh LﬂH@re’éﬁﬁg Qﬁ?‘ﬁlssolved in DMF

€0.0 mi)iThd titte @By, MSow/¢ 882.3¢MmH r?} H)l (E;D‘erfﬁ wa@solafed
?@TR ltl¥1% gﬁﬁ'ﬁpﬁﬁ @é&%&%depreparatlve HPLC (YMC CombiPrep C18 column

-1 - dr o- 5H di benzo[ b, d] azepi
504201)nG eotbsnrgyddiene 6O %eﬁﬁ;ﬂN inl®1 % THA(aq) byer 6.0min, A = 230 nm,

ﬁrrpound @Hﬂ"pl . 1444 4 (MtH ), was prepared in

fromo-tolyl isocyanate. Exanple
3 (4 FI uor o- phenyl ) - car bam Bxanapld 7
(S)-1-(5-nethyl -6-o0x0-6, 7-di hydr o- 5Hdi benzo
[ b, d] azepi n- 7-yl car banoyl ) - et hyl ester
(2-Methoxy-ethyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-

dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

\O\Oo

HNL O A
o = Hg
The title compound, MS: m/e = 412.3 (M+H"), was prepared in analogy to example 6

from 2-methoxyethylamine.
Example 8

Propyl-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-
ylcarbamoyl)-ethyl ester

L0
HNTO\_)L” N

o * 0



H The title conmpound, M5: nmle = 448.3 (MtH ), was
prepared in analogy to exanple 1 from 4-fl uorophenyl

w0 swspamas e. Exanpl e 4 (3-Fl uoro- phenyl ) - car barC VERZOD4010821
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(S)-I-(5-nethyl-6-0xo0-6, 7-di hy$ 0o- 5Hd benzo
[ b, d] azepi n-7-yl car banoyl ) - et hy? "ester The title

und, NES: = 44 2, Was prepared,in
TRERS St ma R ae T Saie ST iR ab ok tia t example 6
Bvanplopylamihé.ophen- 2-yl - carbam ¢ aci d
(S)-1-(5-nethyl -6-o0x0-6, 7- %@{; dr o- 5Hdi benzo
[ b, d] azepi n- 7-yl car banoyl ) - ﬁ‘}’:ie%st er o - The title
compound, Ms: nmle = 436.3 (MtH ), was prepared in

AR A AL R LR e
GSCD&OHQ)Q]%MV— Mml‘;?yl)zetﬁwaé%o- 5H di benzo[ b, d] azepi

n-7- vyl carbanoyl’)-ethyl ester r A sol ution of
(S)-2-hydroxy-N(5-net rtgyl - 6- OXQFT dnydr o- 5H di benzo]

b, d] azepin-7- yl)-pro am dey (3
4-ni trophenyl chl orof or prt eo (19 ny, /H©709 mmol ), and
triethylamine (20 nmicrolitler} il tgotuol (1 m) were
shaken overnight at r.t. @thyl am fle hydrochl oride (7.9

Mhe e LoMBLAI,WAS: AAde dogAAMNE") MyXd prefard@sn SNAKS R0 example 6

agai n over nlght at r.t.. The solvent was evaporated
ioan eminareathelgelepigpalies sol ved in DVF

Example 10

(2-Methylsulfanyl-ethyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

RTO}/U\N! N!
o ¢ H &>

The title compound, MS: m/e = 428.5 (M+HT), was prepared in analogy to example 6
from 2-(methylthio)ethylamine.
Example 11

(3-Methoxy-propyl)-carbamic acid (S)-1-(5-methyl-6-o0xo0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

o
RN
HN\H/O\:)LN N
6 ¢ n I\
The title compound, MS: m/e = 426.4 (M+H"), was prepared in analogy to example 6
from 3-methoxypropylamine.
Example 12

Cyclopropyl-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-

7-ylcarbamoyl)-ethyl ester
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(0.5 mM). The title conpound, M5: me = 382.3 (MtH ),
(11 ng, 30 %9 was isolated fromthis m xture by

w@iosistiedl, preparative HPLC (YMC Combi Prep C PGI/EPL0041010821

50x20mm sol vent gradient 5-95 % CHCNin 0.1 %

TFA(aq) over .Omn, | = 230 nm?flow rate 30 m/mn).
Exanpl e 7 (2-Met hoxy-ethyl)-carbam c acid
(S)-1-(5-nethyl-6-0x0-6, 7-di hyG Hdi benzo|

The title
s prepared in
et hyl ani ne. Exanpl e

b, d] azepi n- 7-yl car banoy) - et
conpound, MS: me = 412u3 d MIH
anal ogy to exanple 6 fro\|§2§maﬁh
8 Propyl -carbanm c acid o _ _
R tille LEnpBItY MEnO%e- G043 dhN Ovixiprepedz0llddlyag epimple 6
n-7- vyl carﬂg%rmyl )-ethyl ester / rYy*- 18 - The title
BORPOGIRIONVEBMIREe = 396.4 (MrH ), was prepared in
anal ogy to exanple 6 from mxapykasi ne. Exanple 9
Cycl opropyl met hyl - car bam ¢ aci d
(S)-I-(5-nethyl-6-0xo0-6, 7-di hydr o- 5Hdi benzo
m@g; RibAmlc ¥id 68)DR MKty icHo- 6,31 dhy dto B ditiehb61b,d]azepin-7-
co o@?}g I\/rél:crrileeg:) 45%.4 (}%HH ), was }E)rgpared in Jazep
aslvatbogpyllcetb¥desiste 6 from ani nonet hyl cycl opr opane.
Exanpl e 10 (2- Met h7l sul fanyl -ethyl )-carbam c acid
(S)-1 - (5-net hyl - 6- oxo- 6, 7- di h @ S benzo|
b, d] azepi n- 7- yl car bar noyt) - et @

N

o = Ho

HN_ O
T Y

The title compound, MS: m/e = 396.4 (M+H"), was prepared in analogy to example 6
from isopropylamine.

Example 14

(2-Fluoro-ethyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

F O
hl\n,o\/”\N N

OEHO\

The title compound, MS: m/e = 400.5 (M+H"), was prepared in analogy to example 6
from 2-fluoroethylamine hydrochloride.

Example 15

(4-Fluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

F N
LS} t, o
HN\H/O\E)?\H {
o - O

The title compound, MS: m/e = 462.3 (M+H"), was prepared in analogy to example 6

from 4-fluorobenzylamine.



The title conpound, MS: me = 428.5 (MtH ), was
prepared in analogy to exanple 6 from

wQ2qoswitiyé t hi o) et hyl ami ne. Exarrpl e PCT/EP2004/010821
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( 3- Met hoxy- propyl )-carbam c acid
(S)-1-(5-nethyl-6-o0xo-6, 7-di hyd?foo 5Hdi benzo [b, d]
azepi n-7-yl car banoyl ) - et hyl_ est The title
compound, Ms: nmle = 426.4 ( Piel S prepared in
anal ogy to exanpl e 6 from 3- net hoxypr opyl am ne.

car, acid . (S) - )

5?%%‘% 19a‘di1 ?@n]rgs-mﬂaﬂ% (o Ftibydoein.
7&11¢émmamgﬂlh ﬁlwbaﬁsmrethylester The tide conpound,
Ms:n /e = 3 vvas prepared in anal ogy to
exanpl e6 from cycl opr Sni ne. B anpe_ 13
| sopropyl -carbam c aci
(S)-I-(5-nethyl -6-0xo0-6, Ndl 0 dt’benzo[ b, d] azepi
n-7- yl carbanoyl ) -ethyl estler iS fha ¥ tle conpound,
M5: mle = 396.4 (M+H ), soprepaer in anal ogy to

ESntp Rl HBPHPPY zﬁﬁ‘W+ﬁx)a Wb Brepared in analogy to example 6

-Fl uor o-et hy] ) - car bam ¢ aci d

fs;mllﬂ'sorﬁbfwlanen%xo 6, 7- di hydr o- 5Hdi benzo
[ b, d] azepi n-7-yl car barmyl ) I%Iaﬂ-}ﬂle gster The title
compound, Ms: me = 400.5 (MrH"), was prepared in
anal ogy to exanpl e 6 from 2-fl uoroet hyl am ne

h@@—ﬁm&ﬁjb@ﬁzﬂﬁéﬁﬂ%ﬁc akRd (S) -1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d] azep1n—7—y1carbamoyl ethyl ester

S

The title compound, MS: m/e = 479.17 (M+H+), was prepared in analogy to example 6

from 2,5-difluorobenzylamine.

Example 18

(2,3-Difluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-ox0-6,7-dihydro-5H-
dibenzo [b,d]azepin-7—ylcarbamoyl)-ethyl ester

DGo

The title compound, MS: m/e = 480.4 (M+H"), was prepared in analogy to example 6
from 2,3-difluorobenzylamine.

Example 19

[2-(3-Fluoro-phenyl)-ethyl]-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
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(4- Fl uor o- benzyl ) -carbam c acid
(S)-1-(5-nethyl -6-o0xo0-6, 7-di hydr o- 5Hdi benzo [ b, d]

w@z@piosiZe yl car banmoyl ) -ethyl ester Q L\ / The PCT/ER2004/010821

conpound, MS: me = 462.3 (MH i, was prepared in
anal ogy to exanpl e6 from4-flad Obenzykm ne.- 20 -
Exanpl e 16 (2-FIuorogpenzyl)-carbanic acid
(S)-I-(5-nethyl -6-o0xo- di hydr o- 5Hdi benzo

[ b, d] azepi n-7-yl car ba -ethyl ~gster The title
conmpound, Ms: me = 462.3 (M-H : epared in

anal ogy to exanple 6 froH 2-f1 for ) am ne. Exanple
17 (2,5-Di fl uoro-benzyl)-Cgrbs AN d
(S) -1 - (5-net hyl - 6- oxo- 6, 7- 8i hydrb-GHdi benzo

e PR et MR ared SSHH . Findep gt el dy pmele
ngrmnaafz‘llmgcyp(z lgeﬁeﬁs%ylhnﬁhe 6bf romlwg, 5- dibfl uo’robegzyl am ne.
anpl e ,3-Difluoro - en@& - am c aci
glech

(S)-1 - (5-net hyl - 6- oxo- 6, 7- 95 Hdi benzol

b, d] azepi n- 7-yl car banoyl )-ethyl ester o = The title

L Ro i herestyrarbema i) B9 o el SoRiag-SHee-SH-

BxeiRb B,d]9zepin-7-ylcarbamoyl)-ethyl ester

The title compound, MS: m/e = 436.4 (M+H"), was prepared in analogy to example 6
from 2,2,2-trifluoroethylamine.
Example 21

(3,5-Difluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

-
HN\n,O\:/U\N N
o ° H 0 \

The title compound, MS: m/e = 480.4 (M+H"), was prepared in analogy to example 6
from 3,5-difluorobenzylamine.

Example 22

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-(5-methyl-6-oxo-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

FF
R e
T

The title compound, MS: m/e = 486.4 (M+H"), was prepared in analogy to example 6
from 2,2,3,3,3-pentafluoropropylamine.



[ 2- (3-Fl uoro-phenyl)-ethyl]-carbamc acid
(S)-1-(5-nethyl -6-o0xo0-6, 7-di hydr o- 5Hdi benzo [ b, d]

w@z@piosmiZe yl car banmoyl ) -et hyl ester- 21 - o ThePCT/EP®04/010821
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conmpound, Ms: nie= 476.3 (MFH)BI was prepared in
anal ogy to exanple 6 from 3-fI ar‘ophenet hyl am ne.
Exanple 20 (2,2, 2-Trifluor %-xet hreloz)g carbamc acid
(S)-I-(5-net hyl - 6- oxo- 6, 7- AP NYHIC=5Hdi benzo

[ b, d] azepi n-7-yl carbanoyl )-ethyl ester / The title

SRROtomt BT arainis 550431 1P EE Ryt ar fiaydro-SH-
RixteenRb B, d|3zdpi7 fles@bembanathly) estar bami ¢ acid (9)-
| - (5- met hyl - 6- oxo- 6, 7-di hydr o- 5Hdi benzo

[ b, d] azepi n-7-yl car bam)ylF rethyl _ester The title

conpound, MS: mfe= 48 MFH ) @ yFepar ed in

anal ogyto exanple 6 f , 5- didf '

Exanpl e 22 (2,2, 3, 3, 3- Penu%mwlp e~ rpyl ) - car bani ¢

acid (S)-1-(5-methyl-6-oxo{p, Z- di hgdro- 5Hdi benzo [b, d]
azepi n-7-yl carbanoyl )-ethyl ester F ,F \\ // The title
Jdveysitle momphBnd,MYIE: m/e48612.3(MHI§), waspreparegam ecklogy to example 6

%rn(%ll g%ﬁ@%éﬁt@g{yﬁgg?%a?@ﬁ?l am ne.- 22 -

Example 24

(2-Chloro-benzyl)-carbamic acid (S)-1-(5-methyl-6-o0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

aC OO

HN\ﬂ/o\:/”\N N
o = Ho

N\

The title compound, MS: m/e = 478.1 (M+H"), was prepared in analogy to example 6

from 2-chlorobenzylamine.
Example 25

(2-Methyl-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

The title compound, MS: m/e = 458.3 (M+H"), was prepared in analogy to example 6
from 2-methylbenzylamine.

Example 26

(2-Methoxy-benzyl)-carbamic acid (S)-1-(5-methyl-6-0xo0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
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Exanpl e 23 (2-Trifl uoromnet hyl -benzyl)-carbam c acid
(S)-1-(5-nethyl -6-o0xo0-6, 7-di hydr o- 5Hdi benzo [ b, d]

w@2@piosniZe yl car banoyl ) -ethyl ester F F K The tPCT/EP2004/010821

conpound, MS: mle = 512.3 (N%Flg, was prepared in
anal ogy to exanple 6 from  ~23-
2-(trifluoronethyl)benzyl am ne. Exanple 24

(2- Chl or o- benzyl ) - car banilc aci d
(S)-1-(5-nethyl -6-ox -di h.y
b, d] azepi n-7-yl car ba - et hyd ~
conpound, M5: me = 478.1UN
anal ogy to exanple 6 from 2-chl érq
25 (2- Met hyl - benzyl ) -carbam c acid
B title ¢Empmirhly MB nvk o 6742 AMhYH),ovBhidegzeatm analogy to example 6
E{b d%azgﬁ)i n 7-2%4&car banmoyl ) -ethyl ester The title

8% N, VBT PE M 2% 45803 (M1 -H ), was prepared in
anal ogy to exanple 6 from Examplaglbenzyl ani ne. Exanpl e
26 (2- Met hoxy-benzyl)-carbam c acid ‘
(S)-1-(5-nethyl -6-o0xo0-6, 7-di hydr o- 5Hdi benzo [ b, d]
& eifladroybeayaathamic editly$)- b§3-artethy2S-oxo-6,7hdthydrot &H-

APOR DBt T e oy beneyt am ne.

Exanpl e 27 F F
OO
6 ¢ Ho

The title compound, MS: m/e = 480.2 (M+H"), was prepared in analogy to example 6

f\benzol
,C The title

NaS prepared in
$enzyl ami ne. Exanpl e

from 2,4-difluorobenzylamine.

Example 28

(3,4-Difluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
F
F
o 4o
HN.__O < N N
\[Or H H 0 A

The title compound, MS: m/e = 480.2 (M-+H"), was prepared in analogy to example 6
from 3,4-difluorobenzylamine.

Example 29

(2,3,5-Trifluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-o0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
F

TN e

F HNTOE)LN N
o H 0

The title compound, MS: m/e = 498.2 (M+H"), was prepared in analogy to example 6
from 2,3,5-trifluorobenzylamine.



(2,4-Difluoro-benzyl)-carbam c acid
(S)-1-(5-nethyl -6-o0xo0-6, 7-di hydr o- 5Hdi benzo

w(Q bgodpamepi n- 7-yl car banoyl ) - et hyl ester The tiPCEEP2004/010821
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conpound, MS: nmfe = 480.2 (MtH_), was prepared in
anal ogy to exanple 6 from 2, 4-d#f1 uor obenzyl am ne.
Exanple 28 (3, 4-Difluoro-benzyl)-carbamc acid
(S)-I-(5-nethyl -6-o0xo0-6, 7- g’i"?fé‘ﬁieég%l—ldi benzo [ b, d]
azepi n-7-yl carbanoyl )-ethyl ester F The title

onpound, . nle =,480Q. 2, S_prepa ol
RO e deaRl S bS5 ol B i Heiro-SH-
AR B, &3z dptn-3-yicaFbdrhdH PE@yD&REY| ) - car bani ¢ aci d
(S)-1 -[?S@msﬁl;l ygc 0X0- 631!1;7l diyhydr 0- 5Hdi benzo :

[ b, d] azepi n- 7-yl car baney,f- et hyl /&= F The title
conpound, Ms: mfe = 498 2 (MH ) pr gpared in

anal ogy to exanple 6Ffr OM,2, %,\;iu i f | oor obenzyl am ne. -
24 - Exanpl e 30 (2,3, 6-Tr'ityuof oNoelizyi) - carbani ¢ acid
(S)-1-(5-met hyl - 6- oxo- 6, 7- dPhydr o- 54di benzo[

SRSl VDA Kbt e e
ifrora 83 G tyyfluosolesnaylpimines f rom

2,3,6-trifluorobenzyl am N€.Example 31

(2-Fluoro-5-trifluoromethyl-benzyl)-carbamic acid (S)-1-(5-methyl-6-ox0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
F
L 0

Fr HN\H/O\/U\N N
) : H

O

N\

The title compound, MS: m/e = 530.1 (M+H"), was prepared in analogy to example 6
from 2-fluoro-5-(trifluoromethyl)benzylamine.

Example 32

(2,6-Difluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-ox0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
F
L0
F HN\n,O\_/"\N N

E N\
o :Ho

The title compound, MS: m/e = 480.2 (M+H"), was prepared in analogy to example 6
from 2,6-difluorobenzylamine.

Example 33

((R)-1-Phenyl-ethyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester



Exanpl e (2-Fluoro-5-trifluoronethyl-benzyl)-carbamc
acid (S)-1-(5-nethyl-6-o0xo0-6, 7-di hydro- 5H di benzo

W jodp4E2zepi n- 7-yl car banoyl ) -ethyl ester F.  TPET/EP100€£010821
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conpound, MS: mfe = 530.1 (MFHQ, was prepared in
anal ogy to exanple 6 from }
2-fluoro-5-(trifluoronethyl)benzyl am ne. Exanple 32
(2, 6-Di fl uoro-benzyl)-gay bam c g
(S)-1-(5-nethyl - 6- ox0| hycg d{ bpnzol

b, d] azepi n-7-yl carbarmyl et@y{(e e The title
conpound, Ms: nle 480. HWaE prepared in

anal ogy to exanpl e 6 from 23 6-di f | Jor obenzyl am ne.

Ms: Bhenydsges iyl ogy to exampl
-| 3 eRghbdunld) Ms: e 6, 7- d@%yﬁgrga\%ggfepgﬁegghqnal 8y o example 6
[fE)OI&]B épP}rﬁnY%ﬁY@é‘iﬂB&nDyl) ethyl ester- 25 - The title
conpound, Ms5: nfe = 458.3 (pghbhple 3p@s prepared in
anal ogy to exanmple 6 from (R)-I-phenyl et hyl am ne.
Exanpl e 34 ((S)-1-Phenyl-ethyl)-carbanic acid

~1- i1h @ﬂ-@i"@ ~
‘ [(b X igglepl n- -é/c%ﬂgr gcrfa&l/g T %dﬁ‘ ester Theﬁfldﬂ%ydéo oH

beid]axeping-plcarbam@yl-ethgl Ieﬁtyr was prepared in

anal ogy to exanple 6 from (S)-1-phenyl et hyl am ne.
Exanpl e Benzyl - net hyl bam c acid

(S)-1-(5-nethyl - 6- oxo-&~A4di hydp©

[ b, d] azepi n-7-yl car banDyIH)ir\[?Dh_yJLN

: H

The title compound, MS: m/e = 458.3 (M+H"), was prepared in analogy to example 6
from (S)-1-phenylethylamine.
Example 35

Benzyl-methyl-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo([b,d]azepin-7-ylcarbamoyl)-ethyl ester

0}
(o™
The title compound, MS: m/e = 458.2 (M+H"), was prepared in analogy to example 6

from N-methylbenzylamine.
Example 36

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (R)-1-(5-methyl-6-oxo-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

F
0 F
HNJ\{OTH%
O =0
o)
o™
The title compound, MS: m/e = 486.2 (M+H"), was prepared in analogy to example 6
from 2,2,3,3,3-pentafluoropropylamine and (S)-2-hydroxy-N-(5-methyl-6-0x0-6,7-



HN or o The title conpound, M5: me = 458.2 (M+H ),
was prepared in analogy to exanple 6 from

W(szmwzebenzyl am ne. Exanple 36 PCT/EP2004/010821
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-(S) - 2- hydr oxy- 4- net hyl

(2, 2,3, 3, 3-Pent af | uor o- propyl ) -carbam c acid
(R) -1 -(5 met hyI 6 ox0- 6, 7- di hyd#®= 5Hdi benzo[

CCBH%%H ﬁSﬂ—'I e y gzae?é‘{;%%’l)?}{,\;él()na & T}\ei%}gqlxtélar? pg,obtained in

adtalag Yo (9)- 3&?@%&?—1‘5(5-&% 1-6-0%0-6,7- dlhydro 5H-dibenzo[b,d]azepin-7-

2}%;13? 3%"8‘5?%{“"(“3’ |Or op [ér%g(ﬁe%?_?‘aw%ld

di hydr o- 5H di benzo[ b, d] azepl n-7-yl)-propi onam de. The

| atter can be obtained in aI ogi% to

(S)-2-hydroxy-N(5-nethyl - 7-di hydr o- 5H di benzo

[b d] azepi n- 7 yl) - propi onam de (exarrpl e 1, step a)
omD(-)- |c aci d. appl e. 3

é éssPe@t afnrwlbcaa%mﬁ *)Cldc%\FEf‘é]i‘rYlt(S?;éT(é methyl-6-0x0-6,7-

m&ia;yiﬁ(d‘ﬁ),edzo ﬁd};@éﬂmlr;ﬁc&rs&né 1¥-bugy1lRygs 0- SH-di benzo

[ b,d] azepin-7-yl carbanoyl) - but yr ester F L H The

title conpound, I\/IS ne = 518. SﬁI\/HrH ¥, _mvas prepared

in anal ogy to exanple 6 fro .

2,2,3,3,3-pentafl uoro

am ne afhdF F

nmet hyl - 6- oxo- 6, 7- di hyd di benzo[ b, d] azepi n-7-yl)-a

m de. The latter can b bt ai ned in anal ogy to

(S -2- hydroxy N-( 5- rreth | - 6- 0X0-6, 7-di hydr o- 5Hdj benzo|
’qu Wi mfgr—o A @4+He9<avﬁ§|péepfre<%méﬁa@gyfcr@mnple6

(§%m22,ﬂ3’,@[30ﬁ%tﬁlﬂud?gﬁxlﬁ%kfl'a9ﬁﬁg AHH(ST-288) Hoxy=X35Rh - tanoic acid (5-
methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-amide. The latter can be
obtained in analogy to (S)-2-hydroxy-N-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-yl)-propionamide (example 1, step a) from (S)-2-hydroxy-4-
methyl-pentanoic acid.

Example 38

Benzyl-carbamic acid 3-methyl-(S)-1-(5-methyl-6-o0xo0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-butyl ester

(@)
LM
O N
oY

The title compound, MS: m/e = 484.4 (M+H"), was prepared in analogy to example 37

from benzylamine.

Example 39

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid 2-fluoro-1-(5-methyl-6-o0x0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester



Benzyl - carbam c aci d
3-nethyl -(S)-1I-(5-nethyl-6-o0xo0-6, 7-di hydr o- 5Hdi benzo

WO godp4@E2zepi n- 7-yl car banoyl ) - butyl ester , -N KOT/EPm04/010821
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title conpound, MS: me = 484.4_(MtH ), was prepared
in anal ogy to exanple 37 from benhzyl am ne. Exanple 39
(2, 2,3, 3, 3-Pent af | uor o- propyl )-carbam c acid
2-fluoro-|-(5-nethyl-6-oxo-6&7-d hydrd: 5H di benzo
[b,d] azepin-7-ylcar banDyI StEr 27 - The
title conpound, MNE: ‘ H)E was prepared
in anal ogy to exanple © fr
2,2,3,3,3-pentaf | uor 'lﬁ W am ne and

3-fl uoro-2- hydroxy- N (&= thyI ~6- 0X0- 6, 7-

di hydr o- 5H di benzo[ b, d] azeg égi»l ) - propi onam de. The

i n-
| £h¢ e compaindo MM PO hRAIBGY» a5 prepared in analogy to example 6
(§2>m22m@ I l -
By aropalh oo s s B B MY ST oo
f d - ﬂ-luﬂglpqyzp Bh@])aéepa%-ﬁdyl) -Bxamenamide The latter can be obtained in
(gnagog% td é}i)l fﬁ?&%@g@ rﬂétﬁﬁ%/éog)x&@wbﬁﬁg&roaﬁ'{ Sibenzo[b,d]azepin-7-
[YJ ﬂ’]f%}%@%%m ide (gHamle hiitgn 3)-Fare pyfluose fashc 70 it e
conpound, MS: mle = 500.2 (MtH ), was prepared in
anal ogy to exanple 6 from
2,2, 3,3, 3-pent af | uor opr opy! Exdreple 48 d
2- hydr oxy- N- (5- met hyl - 6- oxo- 6, 7~di hydr o~
SH-di benzo[ b, d] azepi n-7-yl)-butyram de. The latter can
b€, %@,ﬁérMaﬂuprgfmpmﬁrcmé QX 1-(5-methyl-6-0x0-6,7-dihydro-5H-

e R R

2 hydroxy butyric acid. Exa

Ie
(2, 2,3, 3, 3-Pentafl uoro- propy) Wamd
2-di met hyl am no- 1| - (5- hyi T6y0%o0-16

The title compound, MS: m/e = 500.2 (M+H"), was prepared in analogy to example 6
from 2,2,3,3,3-pentafluoropropylamine and 2-hydroxy-N-(5-methyl-6-0x0-6,7~-dihydro-
5H-dibenzo[b,d]azepin-7-yl)-butyramide. The latter can be obtained in analogy to (S)-2-
hydroxy-N-(5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide
(example 1, step a) from 2-hydroxy-butyric acid.

Example 41

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid 2-dimethylamino-1-(5-methyl-6-0x0-6,7-
dihydro-5H-dibenzo[b,d]azepin-7 -ylcarbamoyl)-ethyl ester

HNJ\[ F Fr
o™
The title compound, MS: m/e = 529.2 (M+H"), was prepared in analogy to example 6
from 2,2,3,3,3-pentafluoropropylamine and 3-dimethylamino-2-hydroxy-N-(5-methyl-



di hydr o- 5Hdi benzo [b, d] azepi n-7-yl car banoyl) - et hyl
ester F F The title conpound, Ms: nmfe = 529.2 (MtH ),

woe®spsapared in anal ogy to exanple 6 from PCT/EP2004/010821

10

2,2,3,3,3-pentafl uoropropyl am ne and
3-di net hyl ami no- 2- hydr oxy- I\L(S—%ﬁge't hyI 28 -

RSt L gl e S oAb

(cDtaideditirRigy b (S-2vRpdto i\DK@n@t}Y}ﬂ-@LMG 9= cﬁlr?ﬂrb%H—O[

onani.d st e
él‘g%%ﬁﬁéfaa?alﬁg)ﬂi? ?wdsfe‘éwi% stepie) o ﬁﬁ%’éthxﬁlmmo -
&&@A’-p@)ﬁd?ﬁéityd carbamc acid
(5- met hyl - 6- oxo- 6, 7- di hydr o- 5Hdi. b nzo
[ b, d] azepi n- 7- yl car banoy| ) -HePR}E 4ester The title
conpound, M5: me = 394 1 (MtH ), was prepared in

| t | | | d
S F O SR Y BRI 2410 O ATy B B TAIPTA o
bd19131%?9H!hzmelﬂ—gla&%hﬂaWygﬁnetE?Fes{e@t ter can be obt ai ned

i n anal ogy t

Hydr oxy- N- ( 5- net hyl - 0- 6, 7- difsyndr - 5H- di benzo[ b, d] a
zepi n-7-yl) - propi onam' (exa @ ,p a) from
hydr oxy-acetic acid. Ex
Cycl opr opyl net hyl - car bam C\ﬂ/aCI d L\Ehyl - -

(5- net hyl - 6- oxo- 6, 7- dlhydr8 5Hdi zo [ b, d]
i%ﬁepﬂ n?e Zorﬂ%&ﬂfdeM/ E b3§4y (Mshef, V\Il@ %re?a&écﬁn%ﬁ%@#‘&ﬂexample 6

eﬁtemmyélogrcfpfybmth @W %;drg;)[[ g},{m@egwgé -0x0-6,7-dihydro-5H-
géi(ﬂg&gi %ﬁ %}e}glﬁt'ﬁglhacétgﬂnzo g@laﬂ@f Sl Mlﬁ&l 1n6analogy to S) 2-

azepin-7-yl)-amd
| Hydesrcy ¥t 5vectbptap¥e6, 7 dibpdrat Baylikeszo[b.d]azepin- 7-Yl) PIOPlonamlde

E@%‘%‘gﬂypgt@fgy%ﬁ 5 Yl e 2 gég 6, 7- di hydr o- 5H di benzo

zepin propi onam de (exanple 1, step a)

15 from 2- hydr oxy- 4- met hyl - pent anoi ¢ aci d. Exanpl e 44
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Example 43

Cyclopropylmethyl-carbamic acid 3-methyl-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-butyl ester

PN

HN.__O
Y NN
0 H 4

The title compound, MS: m/e = 450.3 (M+H"), was prepared in analogy to example 6
from cyclopropylmethylamine and 2-hydroxy-4-methyl-pentanoic acid (5-methyl-6-
0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-amide. The latter can be obtained in
analogy to (S)-2-hydroxy-N-(5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-
yl)-propionamide (example 1, step a) from 2-hydroxy-4-methyl-pentanoic acid.

Example 44

Cyclopropylmethyl-carbamic acid (3,5-difluoro-phenyl)-(5-methyl-6-0xo-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-methyl ester



Cycl opr opyl net hyl - car bam ¢ aci d
(3, 5-difluoro-phenyl)-(5-nethyl -6-o0xo-6, 7-di hydro-

wGkbodiolaee o[ b, d] azepi n- 7-yl car banoyl ) - met hyl eBCEEP2088010821
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- F The title conpound, M5: me = 506.2 (MtH ), was
prepared in anal ogy to exanpl e ~67from

cycl opr opyl net hyl am ne and
2-(3,5-difluoro-phenyl)x2-hydro @
0x0- 6, 7- di hydr o- 5H di b [b d]Az
The latter can be obtaing
(S)-2-hydroxy- N (5-nethyl - @;o o-%,
[ b, d] azepi n-7- yl)-propi onany
from (3, 5-difluoro-phenyl)

Ex | e 45

( if?lg?iﬂg m@pg\q@d AY5:reipct 5p6-8 BYIHTED hyas preparpdin analagy do example 6
R
C B¥p6n@hy - W dibenza od azapiai-11)-asetesnide cPlerleerican be obtained in
aQﬁ‘élQ (@)-9)(1‘3@4)}87 -R- ferﬁgﬂl -0%0: 6 7 dihydro- Slgxdlberfzo 4% azepin-7-

uor onet’'hy cycl opro am ne.
( ;ql) zprqprppmmdm(re@amplp)u gtep;@)ri%@'m(@ﬁabﬂ@oro-phenyl) -hydroxy-acetic acid.
(S)-1-(5-nethyl-6-o0xo-6, 7-di hydro- 5Hdi benzo
[ b, d] azepi n-7-yl car banoyl ) -et hyl ester M The title
compound, MS: mle = 464.5 (Wsdmple4das prepared in
anal ogy to exanple 6 from4,4,4-trifl uoro-butyl am ne. -
30 - Exanple 47 (3, 3,4, 4- Tetrafluoro but 71') - car bai ni c
a€l-a rl(ﬂsprcbmétbyhe;tcmlroladmxdw@ @rblarmﬁdmd (5Hd+ (benetbyl G-089-6,7-

VRGP ﬁﬁ‘é@%ﬂ%ﬂ%’%ﬁ%ﬁ%ﬁt%cﬁ% S SESS Sy to
exanple 6 from 3, 3,4,4-tetrafl uoro- butlilFI am ne.
HN
o} o—(
HNH ©
0
g
W

The title compound, MS: m/e = 476.4 (M+H"), was prepared in analogy to example 6

- et hyl -
' yI) acet am de.

N hydro 5H di benzo

(eXanmple 1, step a)
Xy-acetic acid.

from 1-trifluoromethyl-cyclopropylmethylamine.
Example 46

(4,4,4-Trifluoro-butyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

e
e
.

The title compound, MS: m/e = 464.5 (M+H"), was prepared in analogy to example 6
from 4,4,4-trifluoro-butylamine.



Exanpl e 48 (3, 3,4, 4-Tetrafl uoro-butyl)-carbamc acid
| - (5-met hyl - 6-o0x0-6, 7-di hydr o- 5Hdi benzo [ b, d]

w@2z@pios1Ze yl car banmoyl ) - propyl ester The titl e POIPP2N4010821
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M5: nmle = 496.5 (M+H ) was prepared in anal ogy to
exanple 6 from3,3,4,4-tetrafl Po- butyl am ne and
2- hydr oxy- N- ( 5- et hyI 6- 0X0-.6, 73% hydr o- 5H-di benzo
[ b, d] azepin-7-yl)-butyram HERmEK47) atter can be
obtained in analogy to (S)-2-

D S RS Sl D il

hylibes Ydebpin-2G 16 b@f@méﬁ Pe%
(2,2, ?ﬂ$¥$ffgorg%%tﬁyl) carbawf?ra0|d

1- (5- net hyl - 6- oxo- 6, 7- di hydr o- 5Hdi befjzo [b d]

azepi n-7-yl car banoyl ) - pr opy, :g - The title
compound, Ms: nie = 450.6 ( ) ‘owas prepared in

anal ogy to exanple 6 from -trifluoro-ethyl am ne
and 2-Hydr oxy- N ( 5- net -6 7-di hydro- 5Hdi benzo[
b, d] azepi n-7-yl)-butyra e. N[he latter can b e
obtained in analogy to (9S)
hydr oxy- N- (5- nethyl 6- oxo-

- di hydr o- 5H di benzo[ b

d#gze in-7-yl)-propionam de (exanple 1, step a) from
¢ Blo pmpoyed, M:an/emx 48P ML) 3vs, p/rep]ared 1n analogy to example 6

T%frﬁé 5 uqt@tﬁﬂaaﬂolb&@raﬁﬁm ¢ acid
2-fluoro-1 - nmet hyl - 6- 0xo- 6, 7- di hydr o- 5Hdi benzo|

b, d] azepi n- 7 ylcarbanDyI) eErgmpledBer F The title
conpound, M5 me = 500.5 (MtH ), was prepared in
6 from

anal ogy to exa
0 Tt o DG bt cidel-Ginthethyl- 6-0x0-6,7-difydro-5H-

3a_{?|egﬁg8€ﬁ%¥g{e ?YCaF%%Wé%& e@tf ; Io) > p r7 opi onam de.

The latter can be obtained imanal §gy to

(S) - 2- hydr oxy- N- (5- et hyl - 6,9%g Fhydr o- 5H di benzo
[b, d] azepi n-7- yl)-propionarfide (eXanple 1, step a)
from3-fluoro-lactic aCidﬂml o

-4

J
The title compound, MS: m/e = 496.5 (M+H"), was prepared in analogy to example 6
from 3,3,4,4-tetrafluoro-butylamine and 2-hydroxy-N-(5-methyl-6-o0x0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-yl)-butyramide. The latter can be obtained in analogy to (S)-2~
hydroxy-N-(5-methyl-6-ox0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide
(example 1, step a) from hydroxybutyric acid.

Example 49

(2,2,2-Trifluoro-ethyl)-carbamic acid 1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-propyl ester



Exanple (2,2,2-Trifluoro-ethyl)-carbamc
aci d2-fl uoro-| - (5-net hyl - 6- oxo-6, 7-di hydr o- 5Hdi benzo

w(Q bgodpamepi n- 7-yl car banoyl ) - et hyl ester The ti t PEI/EP2004/010821
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conpound, MS: nmfe 454.5 (MtH ), was prepared in

anal ogy to exanple 6 from 2, 2, 2= 3trifluoro- et hyl and
3-fluoro-2-hydroxy-N-(5- methyl 6- 0x0- 6, 7-di hydro-5Hdi b
enzo[ b, d] azepin-7-yl)-propi onimi dg. The latter can be
obtained in analogy to (S)-2-Q \/é

hydr oxy- N- ( 5- net hyl - 6- oxo- & Fo- 5H di benzo[ b, d] a
zepi n-7-yl)-propi onam de (exanppe 1, step a) from
3-fluoro-lactic acid. Exanpl ey52,.
(I-Trifluoronethyl-cycl oprma hyl ) - car bam ¢ aci d
2-fluoro-I-(5-nethyl-6-0x0-\&/7 hydr o- 5H di benzo

[b d] azepi n-7-vyl carbarmyl) et hyI>éster The title

ogyc?nolp %%{ES 11%/4 EQ tg M‘/-IHI%“L) Wassi)rgyga?g(? {neaqlaiongy to example 6

I frbm 12 Qarldnetd?mykamh@mcbl}ﬁyd&bdyyﬂk(ﬁirﬂahﬁhd—oxo 6,7-dihydro-5H-
341 u

d@f&l%gé%%ff%@ra S el iTG s e sanos braiped inonglogy g (9)-2-

diroxj-he (3-atetlei-ccaw-6,6- djb)tchbhﬁéﬂdlb’enmf[blcﬂ@z;eptrﬂ7—yl) -propionamide

‘?%f@fﬂ%fﬁteﬁ%ﬁ?%%wﬁw xarpl e 1, Step ) 17om

3-fluoro-lactic acid. Exanple 53

(2,2,3, 3, 3-Pent af | uoro-propﬁ% clar am c acid
(S)-1-((S)-1-cycl opropyl nmet t hyl -

2- 0x0-2, 3, 4, 5-t et rahydr o- IH-benzo[ b][I, 4] di azepi n- 3-yl

C?g g? We!é%péf g¥ bBty ; c(:earrbanuc acid 2’3 ﬁuoro i (5-methyl-6-0x0-6,7-dihydro-5H-
g diRhY(b;daRpbr-Zykatband il ecbdedted- | H- benzor bl

[1, 4] diazepin-3-yl carbamc aC|d tert butyl ester To a
sol ution of 0.6 g (2.2 nmmol ) @

(S)- (2-oxo0- 2, 3, 4, 5- tetrahydrgéLg Brb] [1,4]

di azepi n- 3- yI) carbamc aci rt-bdtyl ester in 10 m
of tetrahydrofuran at - m (2.2 mmol) of
['ithi umbls(trlrrethyIsHyI')I 'de solution (IMin

t et rahydr of urane) was N~

The title compound, MS: m/e = 500.5 (M+H"), was prepared in analogy to example 6
from 3,3,4,4-tetrafluoro-butylamine and 3-fluoro-2-hydroxy-N-(5-methyl-6-0x0-6,7-
dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide. The latter can be obtained in

analogy to (8)-2-hydroxy-N-(5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-

yl)-propionamide (example 1, step a) from 3-fluoro-lactic acid.
Example 51

(2,2,2-Trifluoro-ethyl)-carbamic acid 2-fluoro-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester



added. After stirring for 30 mn at - 75 C the m xture
was allowed to reach roomtenperature and 0.35 g (2.6

worwbp4abe br ononet hyl - cycl opr opane was added. HAEEEP2004/010821
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m xture was stirred for 2.5 hours at roomtenperature
and concentrated in vacuo. The P#sidue was distributed
bet ween M sol ution and ethyl acetate. The conbi ned
organi c |layers were re-extract d4MAth wat er and dri ed
(MyS to yield 0.285 g (40 @a o \,ﬁ

((S)-I-cycl opropyl net hyl -

3,4,5-tetrahydro- IH-benzo[b I é]dlazepin-S-yI)-
carbami c acid tert-butyl est R,) one To 0.35 g (1

nol ) of

((S)-1-cycl opropyl net hyl - /ﬁ‘

nzofb][ |, 4] di azepin-3-yl)-carbawgi

e in dine ormam de (3.5 m) 0.36 3.0, nmo

iRV X SRR NN D R—

| 8dh0E2 patiguagdatyland ﬂ]@ormzc i (5hi dﬁﬁ!s -8to- 69U Thydro-5H-

t % e overn ght n% was added and

nﬁ@g 03 «Lﬁi eRIRr 1§ tPéaPmémt({ ke Wﬁhcaé‘thﬁﬂbtﬁ@@i it anajogp to (5)-2-
Nhy&eepN-(SLhRtgpmbb e 7%@}@%-@)}1 aib%ﬁ%[\‘ﬁﬂ@zeﬁfd % %}e) X%rr?glonamlde

SC*) and purified b col umm chronatograp

Hpte bé@?&?@om%ﬂwrww}@@l 0.33 g (72 0/@ of a
mhlte solid. This conpound was dissolved in a mxture
of 2 mM of dichlorometane and 2 m of trifluoracetic
acid and stirred for 2.5 h B¥ampled2t enperature. For
wor kup the m xture was concentrated in vacuo, then
di chl oromet hane was added and the m xture was

el Telperpmgthy-yelepranybnethyhsathamis atid 2+ froroTlh 6-methyl-6-0x0-6,7-

sggl?gfdésmﬁﬁ&lz\e/ﬁ;d}mﬁﬂ_wséﬁ%om%ﬁx 3porated to
(S)-3-am no- I-cyclopropyl TEmPyI-F , 4, 5-tetrahydro-
benzo[ b] [ I, 4] di azepi n-2- one

(SVI-CycIopropyInethyI 5- ne , 3,4,5-tetrahyd
ro-|1 Hoenzo [bl [1, 4]

di azepi n- 3-yl ) - 2- hydr oxy- pHso|%nanide

Hydr oxybenzotri azole (121 ny

di i sopropyl et hyl am ne (2345»

, 4, 5-tetrahydro-1| Hoe
c acid tert-butyl

The title compound, MS: m/e = 494.5 (M-+H"), was prepared in analogy to example 6
from 1-trifluoromethyl-cyclopropylmethylamine and 3-fluoro-2-hydroxy-N-(5-methyl-
6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide. The latter can be
obtained in analogy to (S)-2-hydroxy-N-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo(b,d]azepin-7-yl)-propionamide (example 1, step a) from 3-fluoro-lactic acid.

Example 53

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((S)-1-cyclopropylmethyl-5-methyl-
2-0x0-2,3,4,5-tetrahydro-1H-benzo[b][1,4] diazepin-3-ylcarbamoyl)-ethyl ester
- .
F
R/<F

T;L(rg
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hydrochloride (172 ng, 1 mol) were added to a cool ed
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(S)-3-am no-1-cycl opropyl - 5- nethgl-l 3,4, 5-
t et rahydr o- benzo[ b] [ |, 4] di azepr A 2 one (220 ng, 1

-g—bﬁﬂ-ﬂgj bnuf‘lfdz Tazepin-3-yl)-

em@@madeeﬁidte&dﬂleuﬁg&%tedue was taken up in
chloro ane nd wa ith water. The or i C

G Bsolion oD s (s by - Feona s Sriatrahialson o Berzolb (1,4
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BmRresrokid 556 o Brhel ARy RATHbHesrslgpEapene was added. The

I nﬁk@l‘r@%@@étﬁréﬂ'fﬁf g. er.heafm kdorf &émf)ereﬁltreandr QhcbhtratBd in vacuo. The
conp prepared in

aFest 6115@15{%1”;65 get@reerf })M‘ I&aHSOL; solutlon and ethyl acetate. The combined

20%y aﬁlcaay?eri)ﬁeﬂe@ﬁjeﬂﬂﬁéﬂ&f ?ﬂu Lw%f@lr @gd @H@d (MgSO4) to yield 0.285 g (40 %) of
ropyl ne - 5-

- -
‘?8% B AOW%@WEW&P@# Mﬁé‘ﬁ%ﬁbﬁlﬁ -Bgrp B bbfliazepin-3-yl)-
) cAbhs QX rPr DRPARE] de. Exanpl e 54
(2,2,2-Trifluoro-ethyl)-carbam c acid
(S)-1-((S)-1-cyclopropyl net hyl - 5-net hyl - 2- oxo-
Pl k!

bpin-2-

y .
(RREE ), was prepared in anal ogy to exanple 56 from
2T% 0235t§ (lfﬂnﬁﬁﬂpdﬁté)ﬂ (gﬁ' -2 -3®-2,3,4,5-tetrahydro-1H-

ri fTuoronet hyl:-'cyc hneth ) -carban1c acid

( g)’fnqo.[k)]( St diazepui-3yhofeybareic ﬁyqd tert- butyl ester in dimethylformamide (3.5
53 glffﬁ E) B?ﬁ |§ 20%&0@ oF ;Jﬂta§51ﬁﬁtc5%3ﬁgfeoanld'd'W@%mcﬂj oﬁiléjchﬁziomde

e car banoyl hyl ester ™
c d apg theyhixtarevps stirredpHopm iggpepptersavenight. Water (10 ml)

anak Q@¥ed £ 8% MRk GrFas extracted two times with ethyl acetate (10 ml each). The
combined organic layers were dried (MgSO,) and purified by column chromatography
(hexane / ethyl acetate = 1:1) to yield 0.33 g (72 %) of a white solid. This compound was
dissolved in a mixture of 2 ml of dichlorometane and 2 ml of trifluoracetic acid and |
stirred for 2.5 h at room temperature. For workup the mixture was concentrated in
vacuo, then dichloromethane was added and the mixture was extracted with sodium

 bicarbonate solution. The organic phase was dried (MgSO,) and evaporated to yield 0.22
g of (§)-3-amino-1-cyclopropyl-5-methyl-1,3,4,5-tetrahydro-benzo[b][1,4]diazepin-2-

one.

c) (8)-N-((S)-1-Cyclopropylmethyl-5-methyl-2-0x0-2,3,4,5-tetrahydro-1H-
benzo[b][1,4]diazepin-3-yl)-2-hydroxy-propionamide

Hydroxybenzotriazole (121 mg, 1 mmol), diisopropylethylamine (23 2mg, 2 mmol) and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (172 mg, 1 mmol) were
added to a cooled (0 °C) solution of (S)-3-amino-1-cyclopropyl-5-methyl-1,3,4,5-
tetrahydro-benzo[b]{1,4]diazepin-2-one (220 mg, 1 mmol) and L-(+)-lactic acid (81 mg,
Immol) in THF (2 ml) and stirred evernight at r.t. The solvent was evaporated, the

residue was taken up in dichloromethane and washed with water. The organic phase was
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20 (1-Trifluoromethyl-cyclopropylmethyl)-carbamic acid (S)-1-((S)-1-cyclopropylmethyl-
5-methyl-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b] [1,4] diazepin-3-ylcarbamoyl)-ethyl
ester
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The title compound, MS: m/e = 443.1 (M+H"), was prepared in analogy to example 56
25 from 1-trifluoromethyl-cyclopropylmethylamine.

Example 56

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((S)-5-benzoyl-1-methyl-2-oxo-
30  2,3,4,5-tetrahydro-1H-benzo[b][1,4]diazepin-3-ylcarbamoyl)-ethyl ester



purity for the next step. c
(S)-3-Am no-5-benzoyl -1 -nethyl -1, 3
wa2@soatie@hydr o- benzo[ bUl , 41 di azepi n- 2- one PCT/EP2004/010821
- (5-Benzoyl - | - net hyl - 2. oxo- 2, 3, 4, 5-tetrahydro-| H be
nzo[ b] [, 4] di azepi n-3-yl)- car "BAM ¢ acid tert- but yl
ester (260 nmy, 0.66 nmol) was dissolved in a mxture
of trifluoroacetic aci d\ﬂjdochl orprerhane (1:1, 2m)

for 2.5 h. Upon evapg i o %g Fl e parts,
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[ b][], 4] diazepin-2-o0ne S obtal ned in sufficient
purlty for the next st %
(2,2,3 33Pentaf|uorop Dcarbamc acid

rrethyl

2 oxo- )
! q 4] diazgpin-3-yl)-carbamic

o Mat: fet;t hyI est er Thet [ tI e corrpound MS: me =
was prepared in anal ogy to exa
e ].rItP-@enzo

choitn;@utzorgo @g,ﬁb&mmolh(ﬁ)c{ar@pyz adristrahydsy-
5 ?zzegﬁ 3 Iyg ?aﬂ? laciy t%r‘t—b@fﬂ estertinB0nPof tetrahydrofuran at —75 °C 18 ml

nzo

[ (18 Ah}mjp]a 2épihius- tys(ynrpg})ylgﬂ)ﬂiﬂmlég( §01‘B1}1@Ip B dnteahydnefurane) was
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U;edipaxzaetpnemnd 3yI7)g (31 Sphoelmf aectind iedige wagadded e phesnixtyrs yas stirred

b en z Oy [E;r&ﬂ rgﬂm teﬁnpgr aturg a?% tc?ngﬁ%téfrltgd B Xazcuo The residue was

10 4c]1durﬁ>zlmd| h@t&@eeorié/l Ngﬂﬁ@mglugzpn end ethd acetatg [The combined organic layers
@lrgeecfré% g %%Atf&o{n%'ﬂfe}%rtﬂ%(ﬁ? m@me{fap%?étﬁ)n of the solvent, (S)-(1-

21;113th411 5-(D(et2’,31|§i)5dheuah)rdﬂ0ﬂé'h enzoih][],4]diazepin- -3-yl)-carbamic acid tert-

(%f a_{eﬁ&\* & yﬁtayqe??fﬁe?%? }\éée%ﬁg&z&?}ﬁ%h%&t ge)[pf ahydr o-

| H benzoFbl \1, 41di azepin-3-yl)- carbam c acid
ool 1,41 diazepin-3-y1)-

birhiveciytert-Hr , 3, 4, 5- t et rahydro- | H benzol b]
[ L%Z%‘%ﬂgé}ggbn % ?’é %ﬁ tg‘ére 08 algfl: 812‘6 Epﬁ'}éﬂize t?gl) carbarmc acid
t teirt-Butybespo (26D 1ag, Qass/mnncé) $n¢thjzl;1mn® 1t glg;ggzm H;nd benzoyl
chloride (93 mg, 0.66 mmol) were dissolved in dichloromethane (2 ml) and stirred

20 overnight. The reaction mixture was then poured on HCI (1N), and extracted with
dichloromethane. The organic layer was washed with NaHCOs3 (1N), dried, and
evaporated. (S)-(5-Benzoyl-1-methyl-2-0x0-2,3,4,5-tetrahydro-1H-
benzo[b][1,4]diazepin-3-yl)-carbamic acid tert-butyl ester was obtained in sufficient
purity for the next step.

25 .

¢) (S)-3-Amino-5-benzovyl-1-methyl-1,3.4,5-tetrahydro-benzo[b][1.4)diazepin-2-one

(S)-(5-Benzoyl-1-methyl-2-0x0-2,3,4,5-tetrahydro-1H-benzo [b] [1,4]diazepin-3-yl)-

carbamic acid tert-butyl ester (260 mg, 0.66 mmol) was dissolved in a mixture of

trifluoroacetic acid and dichloromethane (1:1, 2ml) for 2.5 h. Upon evaporation of the

30 'Volatﬂe parts, (S)-3-amino-5-benzoyl-1-methyl-1,3,4,5-tetrahydro-
benzo([b][1,4]diazepin-2-one was obtained in sufficient purity for the next step.
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manner to that described in Exanple 56 c), the
cl eavage of the tertbutoxycar b@?ﬁyl group of the
4
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r'ési | romat ogr aphe a‘gel usi‘nga
3:1-mxture of heptane and ethyl "acetate as the
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roorm T datl

(ﬁkbdmﬁé&ﬁi&t—buﬁﬂﬂtj - net hyl - 2- oxo- 2, 3, 4, 5-t et r ahydr o-

a%te? 81%%5&5[ Jn?rﬂeqltg%l%!% :@Escnﬁfz&' C@%‘W‘m %JW%%L B (9)-(1-

V\msthly} -2aked 3/;& 6het®alwdirodH—benzo[ 1[1,4] d1azep1n 3-y1)- carbamlc acid tert-

21? 2t}71 e’s%r ﬁﬁmg)tleag(% ﬁ_p‘;«gt}hg{cgt?% éc?tﬂu{l‘grél?lﬁg y%ﬁfedr{ké(ﬁﬂé Eoniffound as a

vwehiké sodidylS: B =254 @Ihi)".acet ate were added and the

b) (8)-5-Acetyl-3-amino-1-methyl-1,3 4,5-tetrahydro-benzo[b][1,4]diazepin-2-one
hydrochloride

In an analogous manner to that described in Example 56 c), the cleavage of the tert-
butoxycarbonyl group of the ((S)-5-acetyl-1-methyl-2-oxo-2,3,4,5-tetrahydro-1H-
benzo[b][1,4]diazepin-3-yl)-carbamic acid tert-butyl ester yielded the title compound as

a light yellow solid which was engaged in the next step without further purification; MS:
m/e =234 (M+H)",

c) (8)-N-((S)-5-Acetyl-1-methyl-2-0%0-2,3,4,5-tetrahydro-1H-benzo[b][1.4]diazepin
-3-y1)-2-hydroxy-propionamide

In an analogous manner to that described in Example 53 c), the condensation of (S)-5-

acetyl-3-amino-1-methyl-1,3,4,5-tetrahydro-benzo[b][1,4]diazepin-2-one hydrochloride
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sul phate and evaporated under reduced pressure. For
purification, the crude produé? Wwas chromat ogr aphed on

silic el  usi radient of a,98;2-fo 95:5.m xtur
b BB hinRe R Yo oot a1 Rty aing Moy S0
were1)obt ai ned 12 nmg (38% of theory) of the title
conpound as a white solid; Ms: me =498 (MtNH ) .
Exanple 58 (2,3,5-Trifluoro-benzyl)-carbamc acid

asi2.4.3 Peritaf@eRbyropyl Medmyini Cactk(®) A S 55cetyl-1-methyl-2-oxo-
et Eydeol Posnzol bl L gl el il e herel) et
@é%@[ﬁ&k%(og%o gﬁg (dk malnﬂ’lfﬁl)ﬂ@ﬂt (ﬁﬁiNS(((SD-Staltgtybanhahiylwmbdﬁ,ZL,S—

-1 - -5-ac - |.- met.hyl - 2- -2, 3,4, 5-1etrahydr 04
Loty L Bbepas o) e gin oot § R Hvap b R URE Ba  f
(ijblyﬂﬂinre Qyal ﬁ%lﬁ‘ﬁgﬂ y@:}a&rm@ ¥0.28 snfoly bf 4-hitesphleeyiziilaofon@atenand the
SIS WRRSUTHICG SOaT (ETRRIER© 1O g FORRARSYEmBept; s Sgpt was
'é\éaﬂegﬁﬁ/cé tanhd ]che Afesidue chromatographed on silica gel using a 3:1-mixture of heptane
o eRmancis s sent. theleverd Sbeairea 1 s AOBELH HEF) BE Qrbonic
iﬁﬁfeaR:SP{:Dédr(%‘)gifd?étylzl—ﬁgegnﬁﬂ—@id—ab)&fﬁ—&hﬁ [ 11 {Hen#d [0 [agédiazepin-

-1 - xylic acid cydopr
Ggylcabumpyl) g bm&%&%ﬂ?@%%& %{ﬁ £ -Sg %13"% ghg ester was
giﬁg&g}rf»@igﬁ@gﬁ %flg)'flb,iz,ﬂ,%,Bwﬁk&iﬂﬁéﬁ?bf@yla?ﬁﬁés DaktHeimpixage dflas stirred at

yl ester solution_o .2
aPoxISpMpFTafie KGN 261 @b the veor ,%—“‘ﬂé?ﬂ’é}i‘f& aitaPpddi e %gded and the
[sblugi]oq:v% SRERA3vivh ) safBaldofutdml of sbibr Qiborat@sidd saturated

Example 56 a)] in 10 m of, . .
solution of sodium chloride. The organic layer was dried over sodium sulphate and

evaporated under reduced pressure. For purification, the crude product was
chromatographed on silica gel using a gradient of a 98:2- to 95:5-mixture of
dichloromethane and methanol as the eluent. There were obtained 12 mg (38% of

theory) of the title compound as a white solid; MS: m/e =498 (M+NH,)".

Example 58

(2,3,5-Trifluoro-benzyl)-carbamic acid (S)-1-((S)-5-acetyl-1-methyl-2-0x0-2,3,4,5-

tetrahydro-1H-benzo[b][1,4] diazepin-3-ylcarbamoyl)-ethyl ester
F

\
(o]

In an analogous manner to that described in Example 57 d), the aminolysis of the
carbonic acid (8)-1-((S)-5-acetyl-1-methyl-2-0x0-2,3,4,5-tetrahydro-1H-
benzo[b][1,4]diazepin-3-ylcarbamoyl)-ethyl ester 4-nitro-phenyl ester by 2,3,5-trifluoro-
benzylamine in dioxane yielded the title compound as a light yellow solid; MS: m/e =510
(M+NH,)".
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cesium carbonate. The reaction_m xture was stirred in
a sealed flaskat 80 C durlng t A&~ weekend. For the
wor ki ng-up, the solvent wa por at ed under reduced
pressure and the residue §mHP 23l ved in a mixture of
30 m of ethyl acetate and 10 m of water. The organic

| ayer was separated Sover sodi u &glphate and
evapor at ed under ﬁ}? k he
purification, the cr d was chromat ogr aphed

on silica gel using a @Al m xture of heptane and
ethyl acetate as the é u®at\_There were obtai ned 410
ng (87% of theory) of the
(S)-3-tert-but oxycarbonyl am no- 5- net hyl - 4- oxo- 2, 3, 4, 5-
t et rahydrobenzo[ b][!, 4] di azepi ne-|-carboxylic acid
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in Exanple 56 c) , the cl eavageof the tertbutoxy-
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CDSS)O bff!%)l dmmtrofe;f/l)p@@bar@wmtﬁeﬁdautg epfgt FRprmple3&e)hing10 ml of
NR- Et%lief Y&ﬁﬂﬁﬁ%ﬁ%@#ea&éd s@cgésﬁ%él?hﬂﬁ -abo&@r @Qf‘éb'hﬁ%arbon dioxide,

acid ¢ opr opy ester - - In_an_anal og
(P87 meg ltblrmmsli oﬁugmonméhyhcmdeszmne agd 639 mg (& “mmol) of cesium

¢ %ﬂ%,%?féaﬁ‘hg {%3 l{)e bttt tﬁysﬁﬁeé 1B V- Fhs1o%BOEC aurlng the weekend.

etra di azepi ne-| - car boxyl i
dtoir aﬂm:voﬂ@rw owhmlmt Wk t:‘@nvomt@dr wedr seduged pressiire and the residue

WéSﬁ%SS!)l@F‘{[ Ia ﬁt%&greydwgb %Q)fte{hgl éde&att@ar&pm)y Bfkw&8r. &he organic layer
G@s-sEpdVEtteﬂydneﬂi nynso:dmr@@tlphat(ezng egapg)rge@, sRderrdiesed ppgssure. For

| garrtﬁaagf)o%ﬁéﬁt)r%hu%pgoﬁ‘@ogtgglf Hl%' to ogra }Iler(tfleqn silica gel using a 3:1-

-manttlmﬂ)qf heptancart ethyl acetate as the eluent There were obtained 410 mg (87% of
theory) of the (S)-3-tert-butoxycarbonylamino-5-methyl-4-oxo-2,3,4,5- tetrahydro-

benzo[b][1,4] diazepine-1-carboxylic acid cyclopropylmethyl ester as a white gum;
MS: m/e =579 (M+OAc)™.

b) (S)-3-Amino-5-methyl-4-0x0-2,3.4,5-tetrahydro-benzo[b][1.4]diazepine-1-carboxylic

acid cyclopropylmethyl ester hydrochloride

In an analogous manner to that described in Example 56 c) , the cleavage of the tert-

butoxy-carbonyl group of the (S)-3-tert-butoxycarbonylamino-5-methyl-4-0x0-2,3,4,5-
tetrahydro-benzo[b][1,4] diazepine-1-carboxylic acid cyclopropylmethyl ester yielded the

title compound as a light yellow foam.

¢) (38)-((28)-Hydroxy-propionylamino)-5-methyl-4-0x0-2,3.4,5-tetrahydro-
benzo[b][1,4]diazepine-1-carboxylic acid cyclopropylmethyl ester




cycl opropyl methyl ester In an anal ogous nenner to that
described in Exanple 57 d), the condensation of (3S)-

W@ ¢@Sp4tiger oxy- propi onyl am no) - 5- net hyl - 4- oxo- PCBEE2084/010821
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et rahydr obenzo[ b][I, 4]d|azep|ne | - carboxylic acid
cycl opropyl methyl ester with 2= %ltrophenyl
hl or of ormate yi el d ﬁ
RSE Baqlegaty magney 9 that derShed in Exsparlss chn B gAdsRyion of (5)-3-
BARd -9 MBI N0ko4; 394§5l-'té3’crﬁmyércﬁbér&bl[’@]ml,dhﬁaﬂépiﬁéd bArboxylic acid

ERIN P e oA s TN
3s 2light3efow esHnRNISIah R~ =|EB”6QrQM+&Ir)+ne yielded the title
conpound as a white foam MS: nie =554 (M+NH )

Exanpl e 60 (2, 2, 3, 3, 3- Pent af | uor o- propyl ) - carbaﬁic

35(8)-$-Blethyild- Sto.5: QS)}‘E}J(D,Qﬁ%ﬁFBfﬁhﬂtidr@QﬁxbgﬂgM_bémoﬂom
_foxo_<f(%1' -trltl oro-ethyl) - 5:t dro:L

clopro lmeth 1 ester o trif] i
ri oro
i |awaéﬁg@{85n?nneai<d#h&£ée% ‘@rm%?%l’i%%bénﬁ? tgbiigasaton Of (35)-
& H?rﬁ }ﬁ%{) Mﬁmbxd D 3@&5-&1@&9@@45
nanne to't descrlb

Fergalhtlil dﬂ,dl@;ep@tpfel—fg}) ?glc ac1dEc)§falnBropyFmetggrl ester W1th 4-nitrophenyl
rgfo%mﬁte%n&@éd' @B YS*)LS’-hIldfh}kleﬁ rsj-l(4 mitrﬁ}phenoxycarbonyloxy)

I azepl n- carbam c a tert .
prgp@nyllamnpq]o&i 98 Ryt %-rtq:tf Jé)—bes*,rp@ %4 cﬁ ZFBIIneVYI -carboxylic acid
1 h b4 I * itd b
SEAPRI U e 4Ty 8 Mot ot
m,é@npplﬁgl@rmr@g FIHHGY! tﬁ; t e.gcggp?mq_ﬂs a white foam; MS: m/e
t E? ¥ (2,2, 2-trifluoro- ethyl)-l
et rahvdr

o- benzorb |, 4i di azepi n- 2- one- 40 -
I Examprie 60

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-| (8)-5-(cyclopropylmethyl-
carbamoyl)-Z-oxo-1—(2,2,2—triﬂuoro-ethyl)-2,3,4,5-tetrahydro-1H—
benzo[b][1,4]diazepin-3-ylcarbamoyl]-ethyl ester

( 30 0 F
@?Wﬁ“?
.

a) [(S)-2-Oxo-1-(2,2,2-trifluoro-ethyl)-2,3.4,5-tetrahydro-1H-benzo[b][1.4]diazepin-3-
yl]-carbamic acid tert-butyl ester 'lRO4898946-000!

In an analogous manner to that described in Example 53 a), the alkylation of the (S)-(2-
0%0-2,3,4,5-tetrahydro-1H-benzo[b]{1,4] diazepin-3-yl)-carbamic acid tert-butyl ester
with 2,2,2-trifluoroethyl triflate, yielded, after chromatography on silica gel using a 99:1-
mixtare of dichloromethane and methanol as the eluent, the title compound as a white

foam; MS: m/e =360 (M+H)".

b) (S)-3-Amino-1-(2,2,2-trifluoro-ethyl)-1,3,4,5-tetrahydro-benzo [bl[1,4]diazepin-2-

one



In an anal ogous manner to that described in Exanple 53
b) , the cl eavageof the tertbutoxy- carbonyl group of

WQ b@®35/040126 PCT/EP2004/010821
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35

[(S)-2-Ox0-1-(2,2,2-trinuoro-ethyl)-2,3,4,5-tetrahydro
| H benzo[ b] [I,4]diazepin 3- yﬂ?-carbanic acid

t- b tyl t d d
efr“]l Nt %%Msgr?aq%ér : eg LB Lrgp orr%gunﬁj c?esavage of%he tert-
@x%{cﬁﬂ)%h fﬁ%@hﬁéﬂh‘erﬂ(s 22—@5(@ 1I 2(,2 2-trifluoro-eth 1) 2,3,4,5- tetrahydro-

wﬂﬂmnae&o@[l'n”&%"zpﬁér%m | saRiRRaGS o4 Fsa@raa.ri%sﬂﬁrh%

FB@ﬁd geskgHtReitbw gblﬁxmohﬁe 536®)M+H)E condensation
f S)-3- anmino-I-(2
2-trifluoro-ethyl)-1, 3 4,5-tetrahydro-benzo[b][],4]dia

ZROISN{ ?ZSQIIM%M M= 2(0"5()0 i @z,mnﬂabﬂ) yihel) degla) stt@trihvt:lk@m-
I [id, V5 nfe =332 (MH) . d)

#nt af | uor o- propyl car banoyl

%Xﬂ aﬁﬂ@@tﬁqﬁiﬁi& Etpéra@descrlbed in Exam le 53 ¢), the condensation of (S)-3-
-trifluoro- eth nzo

(2 hy
Prmm dr@ie%rt%%ucrmc%h biéi%%*%gﬂér@-g%wﬁ%ﬁp‘ﬁgwwlés’t -gie with L-
éﬂ])-ﬁi&u@ 9@52&%& tHBAAEEorhPodd®ds a%ﬁsw Is§188 S} ripearspb eMaH) ",
), the reaction of an excessof n|trophenyl
chl oroformate with

Qﬁ@oh (#3) myuz@zsy]s 3%&@%& br&&lc%rb%rﬁdvﬂ&v%&&ﬁbﬁg 1no] 5-

d>4, 51 et I‘i:l I‘Os- benzo

gﬁg%tj&gﬁ%mgg n{tro phenoxycarbonyfoxy) proplonylan1no

[-4-0x0-5- (2,2,2-trifluoro-eth
gn p@landpg@;sgnm &9 Biaf i esqlbﬁdalgé%qaw@lq 57@5),, Bbg(ggaptéoxh%ﬁ 3@ excess of

mﬂj RidYbfoRaheE r\NlthV@S):F(%Wﬁnggf _RefA 8f0-1-(2,2,2-trifluoro-

t rans g tr eat nent

mhwwf poaHiThenzalb H 1 i4hdiardpin-a- Shmsmiensradeyielded the
S

(&R-2- trff{t@)ro@ﬂ(yé)y%,ﬁﬁﬁ@pyh pfﬁﬁpg@[ﬂ)ﬂ)ﬂn@ jazepine-1-carboxylic acid 4-
n1§ g?ﬁgnlél "o, lﬁcﬂ fvhd ltlyagéa?te? tt%}ékformed by treatment with 2,2,3,3,3-

tetr ydro- enzof

[pemarﬂupamppﬂa@uw igtertha tily corapoynd ennd ebtained as yyin sgid; MS: m/e
89 é%) ?g% I ) of
(29)-(2,2, 3, 3, 3-pent af | uor opr opy! car banoyl

peﬁ ?Pb%@@ @gﬂqﬁhm% $:2p9) Zafbabdid 494 05)611008) )5 Govd ofrapyindifivi-
carbamovl) 2 oxo 1-(2,2,2-trifluoro-ethyl)-2,3,4,5-tetrahydro-1H-
benzo[b][1,4]diazepin-3-ylcarbamoyl|-ethyl ester

A solution of 46 mg (0.07 mmol) of 4-oxo-(3S)-[(25)-(2,2,3,3,3-pentafluoro-
propylcarbamoyloxy)-propionylamino]-5-(2,2,2-trifluoro-ethyl)-2,3,4,5-tetrahydro-

benzo[b][1,4]diazepine-1-carboxylic acid 4-nitro-phenyl ester in 0.5 ml of dioxane was
treated at room temperature with 0.3 ml of aminomethyl-cyclopropane. The mixture was
stirred during 2.5 h, then evaporated under reduced pressure. The residue was
chromatographed on silica gel using a 98:2-mixture of dichloromethane and methanol as
the eluent. There were obtained 6 mg (15% of theory) of the title compound as a white
solid; MS: m/e =604 (M~+H)™.



b][|, 4] di azepi ne-I|-carboxyh ¢ acid 4-nitro-phenyl
ester in 0.5 mM of dioxane was treated at room
wao eospesEtare with 0.3 nl of am nonet hyl - cydopr BEUEHRR2004/010821
The m xture was stirred during 2.5 h, then evaporated
under reduced pressure. The re§ﬂdue was
chr omat ographed on silica ge |nga 98: 2-m xture of
di chl or onret hane and nethan%F qQkaeluent There were
QE’Q%‘ 3"§ ‘ﬂ'eﬁﬁﬁg{;ﬂoﬁé&‘dﬁylﬁ&ﬂ%ﬂ& a8 (S’?F-((S)Iﬂ ﬁleﬂﬁfEx amn'p%me ,28lihydro-
(Séi lesnao b%@pgﬁﬂ&fﬂequw&mtwﬁ%am c aci d
(S)-1-((S)-5-nethyi-6-o0xo0-6, 7edi hydtga SH-di benzo
[ b, d] azepin-?-ylcarbannyl)-@% ster
=) -(S)-2- Hvdroxy- N ((S _ o N "FF
5-nethy|-6-oxo-6,7-dhﬂ§onm+5kkdibenzo[b,dlaze mr7-
) -propionam de The titl é=sonpound, M5 nfe = 311.3
lﬁ/élogy to exanple la) from

(MrH ), was prepared in

(-)-(S)-7-am no-5-net hy[’5H, 7H di benzo[ b, d] azepi n- 6-on

5 ea%f(md@ahh%ﬂcﬁte-m@)L5-n(eﬁ)v146aﬁ@@a1mﬁm¢m-@eazo[b,cu azepin-7-
33-Pent afT uqro- propyl ) -carbam c acid
(B t hyl - 6- oxo- 6, 7-di hydro- 5H di benzo[ b, dI

af—'k?eq.itﬁ cbi &ﬁﬂbMSDMJ/ ¢ =381 B)(M-i&ﬁ)?ﬁasﬁh@piﬂeﬂ lireaeegyaoehmple 1a)

M5: nie 486. are ana
exemite(S- T voinons mbhd- 7B ERe el 6&262}9@%%@"58?}‘10“‘16 and L-
((@—IQ@C aeidnydr oxy- N- ((S) - 5- et hyl - 6- oxo- _ _
di hydr o- 5H di benzo[ b, d] azepi n-7-yl ) - pr opi onam de.
10 Exanple 62 (2, 2,3, 3, 3-Pentafl uoro-propyl)-carbamc

a;@ @ 2(333 3lpehtdRuors- 'EF@W)'—Ca@le@a@d?Sﬂ'lfU(Si)LSJ-méinlCH bensdg-dihydro-
azepi n- /-yl carbanoyl ) -e hy ester C+V(S
gpin-7-ylcarbamoyl)-e ester

Ri‘héfl@@é ngo&@m Gn/é =ik A+ B, G ek &l whlaazlpgimto/example 6

-pro he t|tIe .compou

n me._.= 3
( (o 5 3Mspgﬁé’rbarrearqpﬁ aBWRE BEA- gsx;&- 0§Y1%)(85])J5~methyl—6-oxo-
15  6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide.

Example 62
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((R)-5-methyl-6-0x0-6,7-dihydro-

5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
0 F FChil’ al

J

N F
°ﬁiHFF
v

0]
o
N\

a) (+)-(8)-2-Hydroxy-N-((R)-5-methyl-6-0x0-6,7 -dihydro-5H-dibenzo[b,d|azepin-7-

20

yl)-propionamide

The title compound, MS: m/e = 311.3 (M+H7"), was prepared in analogy to example 1a)

from (+)-(R)-7-amino-5-methyl-5H,7H-dibenzo[b,d]azepin-6-one hydrochloride and
25  L-(+)-lactic acid.

b) (2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-((R)-5-methyl-6-0x0-6,7-
dihydro-5H-dibenzo[b,d|azepin-7-ylcarbamovl)-ethyl ester
The title compound, MS: m/e = 486.4 (M+HT), was prepared in analogy to example 6




from
(+)-(R)-7-am no-5~net hyl - 5H, 7H- di benzo[ b, d] azepi n- 6-on

we:20vpdeaedhl ori de and L-(+)-lactic acid. b PCT/EP2004/010821

10

15

20

25

(2,2, 3,3, 3-Pent af | uor o- propyl ) - carbam ¢ aci d

(S)-1-((RV5- et hyl - 6- oxo- 6Jdi T4 o- 5H- di benzor b, d]

azepi n-7-yl car banoyl ) - et hyl ester, The title c ound

e 23,33 :3-pepdaflor pmopylamjgesandy (@ Shsd-hydresyal o@%’r;?-?anethﬂ*&oxo-
EAA) Bo SH-ADenzd[bARRpR- AyB.FopRALAEdLIOr 0pr opyl ani ne

and (+) E)( S) - 22%& o?(%/- RI— (( &?%D?ret hyl - 6- oxo-

6, 7- di hydr o- 5H di benzo [ b, d]

azepi n-7-yl)-propi onam de. E}@g@mgg 63
(3,3,3-Trifluoro-propyl)-carbamc acid

(S)-1-((S)-5-nethyl -6-0x0-6 7-di hydro-5Hdi benzo [ b, d]

I Tiflio¥h oMb (S8 @S)-5-mthyl-6-0xBI7t dihyddaesH-
ﬁ??ﬁ%ﬂé%%gﬁéﬁq{%&bﬁe A:E 4%8 4@()I\/Hr ), 5\’/\/asm|c£)r epar e’(gl in
dibahogl,diazepivaiylcarteniaybnetBylzsert r i f | uor opr opyl ani ne
and (~)~(S)-2-hydroxy-N((S)-% methyl - 6- oxo-6, 7-

di hydr o- 5H-di benzo[ b, d] azepi I@WF pr opi onam de.
Exanpl e 64 (3, 3,4, 4, 4- Pent aifl*ucﬂ’ o- butyl)-carbam c acid
(S)-1-((S)-5-methyl - 6- 0{03657- di hyd¥d- 5Hdi benzo [ b, d]
azepi n-7-yl carbanoyl ) - ettjyl \@ster X Chiral The title
conpound, M5: me = 500. NVHH ), was prepared in
anal ogy to exanple 6 fron
Btifte SoipPERY, MSQH RBUY0. 21 g'+! d in analogy to example 6

g-h) -lé%)‘?z_Phydr oxy-Noo( (S) - 5%3}1?—1’55?6 8

om 4 BytaiomprapBunms ang (df (S)-Z-hydroxy-N-((S)-5-methyl-6-0x0-6,7-

gﬁ@& 157 3ibbaAY 081 QBRI AR) -prssioRkiRided
? ) &BS%I 41?341,1%[ I—ie!lpt glfgil uofﬁ%-ﬁ%ﬁyl )-lcar bam c acid
(S)-1-((S)-5-net hyl -6-o0xo-6, 7-di hydr o-

Example 64

(3,3,4,4,4-Pentafluoro-butyl)-carbamic acid (S)-1-((S)-5-methyl-6-0x0-6,7 -dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

o] £ F

S F

Chiral

The tifle compound, MS: m/e = 500.4 (M+H"), was prepared in analogy to example 6
from 3,3,4,4,4-pentafluorobutylamine and (-)-(8)-2-hydroxy-N-((S)-5-methyl-6-oxo-
6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide.

Example 65

(2,2,3,3,4,4,4-Heptafluoro-butyl)-carbamic acid (8)-1-((S)-5-methyl-6-0x0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

N F
HEFFF

Chiral




5H di benzo [ b, d] azepi n-7-yl car banoyl ) -et hyl ester
Chiral |- 43 - The title conpound, Ms: me 536 (MtH ),

wor®spsEpar ed i n anal ogy to exanple 6 from (2, 2CBEP2004/010821
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3, 4, 44- hept anuor o- but yl ) - am ne nd
(-)-(S)-2-hydrox7-N((S)-5-nmethyl=6-oxo-

aqzﬂlé?ifﬂ h%ﬁ{),}%u%g; @J&b %ﬂgm 5[35 (%&Iﬂ r)'pW%s Jggpared in analogy to example 6 from
( @,B3,3,44, 5h&pthflGor6-tNaylpfakdine snd6-hys- dem((s; a8-hretiyl-6-oxo-

oo P R RO PR TR Rt et 1o

conmpound, Ms: nie = 616 (MtH ), was prepared in
anal ogy to exanple 6 from

| -ami no-3, 3, 4, 4, 5, 5, 6, 6, 6- nNBFERMESP o- hexan- 2- ol and
(-)-(S)-2-hydroxy- N-((S) 5-

a e£¥ ﬁ’-575-’§?8 IE?’bﬂd 1-8@? (l’+ diéﬁg%ﬁzo | k;m(g acid 1-(5-methyl-6-0x0-6,7-

dio- S 4diber2 Bepin/- te or o- oct yl
cgbrhgam > gdé| ! ?%)@Ja e;gﬁé )gf:a?rb&ngflr)‘ ﬂ?}@‘éﬁﬁl‘u yl)-

6- 0x0- 6, 7-di hydr o- 5H di benzg ¢

oy ) ﬁ% S VBRO H Chi ral

736 , was prepared

The title conpound,
in anal ogy to exanple &
(2,2,3,3,4,4,5,5,6,6, , 3 8 8 pentadecafluoro octyl) -

amine and (-)-(S)-2-hydroxy-

(T} tithe eaanpound Mk 00/6 -ﬁlél(h’%dﬂ 0> Bié plicbened i hnaldgyAe skample 6 from

1o 50 B 935 S5 R0 0 -(52 oy .5

( Blettyl-6¢Bp-G7-witydyd-56L-dibens: [ B.ddazeyidr 5yB Htobomawmide.
[ b, d] azepi n-7-yl car banoyl ) -et hyl ester HN

Example 67

(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-Pentadecafluoro-octyl)-carbamic acid (S)-1-((S)-5-methyl-
6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

The title compound, MS: m/e = 736 (M+H"), was prepared in analogy to example 6 from -
(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8—pentadecaﬂuoro-octyl)-aminé and (-)-(S)-2-hydroxy-N-
((S)-5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide.

Example 68

(2,2,2-Trifluoro-ethyl)-carbamic acid (S)-1-((S)-5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

4GP



U// \- 44 - The title conpound, M5: me = 436.5 (M+H
), was prepared in analogy to exanple 6 from

WQ@ 20584016 f | uor oet hyl am ne and PCT/EP2004/010821
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(-)-(S)-2-hydroxy-N((S)-5-nethy]-6-o0xo0-6, 7-
di hydr o- 5H di benzo[ b, d] azepi n-74%1) - pr opi onani de.

NN ST S R T R—
[ honh] Bz 2piiffncroythghetiaamyd )-)-€8 Y hyesd@NE) - Lagthylid-6xo-6,7-

Cc un : e,,= 464, .5 (MH,), S prepared in
a%g& g‘é’)’/&?'@‘ﬁ@){‘ﬁ%’@a%epfrr"gﬁfl)lll”iﬂplgllatml‘vﬁ?'uor o- but yl ani ne
and (-)-(S)-2-hydroxy-N((S)-5-nethyl -6-o0xo0-6, 7-

di hydr o~5H di benzo [ b, d] azepi n- 7-y| ) - pr opi onami de.
Exanpl e 70 (3,3, 4, 4-Tetraf| -lﬁé?yl )-carbanic acid
(S)-1- ((S)-5-nethyl -6-o0xo0-6, 7-di hydr o- 5Hdi benzo [ b, d]

azepi n- 7-yl car banoy] ) - et hy st The title conpgound,

N AT aithggpo-Bu %F‘F%;’%dpﬁsgﬂé‘j@disﬂ?ﬂéﬂeﬁ‘%’&ﬁﬂo‘%h}’ddm'E'H'
edideR}ofb 8] dzepim ByRarbafirdyBl dtRyllester 0- but yl am ne and
(-)-(S)-2-hydroxy-N-((S)-5-net hyl -6-oxo';6, 7-

di hydr o- 5H di benzo [ b, d] azepi nuM< T opi onam de.
Exanpl e Propyl - carbanic acigd o—( /\74/)}}20

(S)-1-((S)-5-net hyl -6-oxo- 6)}‘—?§di¢lydr 0- 5H-di benzo[ b, d] a
zepi n-7- yl carbamoyl ) -ethyl egter- 45 - JL Chiral NH

=0 r' The title corrpou VB¢ mle = 396.4 (MrH ), was
prepared in anal ogy to exanpNe 6

The title compound, MS: m/e = 464.5 (M+H"), was prepared in analogy to example 6
from 4,4,4-trifluoro-butylamine and (-)-(S)-2-hydroxy-N-((S)-5-methyl-6-0x0~6,7-
dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide.

Example 70

(3,3,4,4-Tetrafluoro-butyl)-carbamic acid (S)-1-((S)-5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

y F
N F
Hi}-—{)_&o\)\a{
o)
Qe
W,

The title compound, MS: m/e = 482.6 (M+H"), was prepared in analogy to example 6
from 3,3,4,4-tetrafluoro-butylamine and (-)-(S)-2-hydroxy-N-((S)-5-methyl-6-0x0-6,7-
dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide.

Example 71

Propyl-carbamic acid (S)-1-((S)-5-methyl-6-o0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-
ylcarbamoyl)-ethyl ester



from Propyl am ne and
(-)-(S)-2-hydroxy-N-((S)-5-net hyl - 6-o0xo0-6, 7-di hydr o- 5H

waleienza2q b, d] azepi n-7-yl ) - propi onam de. ExanpP@&I/ER2004/010821
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Pent yl - car bam ¢ add

(S)-1-((S)-5-nethyl -6-o0xo-6, 7- u45hydro 5H- di benzo[ b, d] a
zepi n-7- ylcarbanoyl)-ethyl ester Cla;jrfal The title
conmpound, Ms: nie = 424 (I\/HrH ~\As prepared in

anal ogy to exanple 6 from htyl am ne and
(-)-(S)-2-hydroxy- N-((S- thyl - 6- oxo- 6, 7- di hydr o- 5H
di benzo [ b, d] azepi n- 7-y| \ gpi onami de. Exanple 73

(3, 3- Dirrethyl butyl)-ca \c acid

(S)-1-( (S) 5-net hyl -6-0 6, 7- d| hydr o- 5Hdi benzo

[’hﬁjte co uZlél yk/{‘%ﬁp 9“3@6)4;@%.@ Eﬁ% S¥e\%¥edqg'a¥1§1| girjrﬁ) example 6
aﬁ“@h&gwﬂmmeamdl(e) -6) - b‘fdr()sy N'ﬂshéfmwhybmbﬁ@bdlh}’éro _5H-

(el Abip L) RGBSt ny1 - 6- oo, 7- i hyar o

5H di benzo [ Db, d] azepi n-7-yl)-propionam de. - 46 -

Exanple 74 (()-But-2-enyl) acid
(S)-1-((S)-5-nethyl -6-oxo- g’%ngﬁ%dro 5Hdi benzo
[b d] azepi n-7-yl carbanoyl ) -ethyl ester Chiral The

PR N CE R KT -

(ylkarbiihoih) eyt estyr- N- (( S) - 5- et hyI 6- 0x0- 6, 7-di hydr o- 5H
di benzo [ b, d] azepin- 7-yl ) pr opi onam de. Exanple 75
((E)-3, 7-Di net hyl -oct a- 2, g/h}\)/\carbamc aci d
(S)-1-((S)-5-nethyl -6-o0xo- 6@\%&

Chiral

The title compound, MS: m/e = 424 (M+H"), was prepared in analogy to example 6 from
n-pentylamine and (-)-(S)-2-hydroxy-N-((S)-5-methyl-6-ox0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-yl)-propionamide.

Example 73

(3,3-Dimethyl-butyl)-carbamic acid (S)-1-((S)-5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

oim’\><

Chiral

The title compound, MS: m/e = 438 (M+H"), was prepared in analogy to example 6 from
(3,3-dimethyl-butyl)-amine and (-)-(S)-2-hydroxy-N-((S)-5-methyl-6-oxo0-6,7-dihydro-
5H-dibenzo(b,d]azepin-7-yl)-propionamide.



di hydr o- 5Hdi benzo [b, d] azepi n-7-yl car banoyl) - et hyl
ester Chiral The title conpound, MS: nfe = 490 (MtH ),

woer®spsEpared in anal ogy to exanple 6 from PCT/EP2004/010821
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(E)-3, 7-di et hyl - oct a- 2, 6-di eny| am ne and
(-)-(S)-2-hydroxy-N((S)-5-nmethid™-6-oxo-

6, 7- di hydr o- 5H di benzo[ b, dj azepi,n-7-yl ) - propi onam de.
Exanpl e 76 (2- Met hoxy- et hyl Xa&‘%?lﬁg% c acid (S)-

[ -((S)-5-net hyI 6- 0x0- 6, 7- di hydr o- 5Hdi benzo

[ pi car ba I hyl H Th itle
Brbah nRRscatha Rt adq Bt { S ek e ity ey -
adibbo@yb, iz learibailopIn eghylREtBPX Yy et hyl anmi ne and
(-)-(S)-2- hs%q?gm;t I\I-((S)S}m ng?gyl 6- 0x0- 6, 7-di hydr o-
5H- di benzo [ b, d] azepin- 7-yl )O,pr;;@\onam de.- 47 -
Example 77 (3- Met hox7 propyd) carbamc acid
(S)-1-((S)-5-nmnethyl - i di hydr o- 5Hdi benzo[

b, d] azepi n- 7-yl car banDyI 'h%l est®feThe title
conpound, MS: nfe = 426. , was prepared in
anal ogyt o exanpl e6 from3-net hoxypr opyl am ne and

) (9) - 2- hydroxy: N ( ( She

al rcemp NS, Py B ST D TP lniinelagy to example 6 from
I(Eoratyhirmﬁs VY T{('S)mtﬁwlk@cya]m(l(%ﬁgﬁd}%}?g@gkﬁﬁggﬁgﬁﬂ—5H-
%T%?é%@?z%?lw ﬂ?‘l@é‘?ﬁiﬁ%m’g{ehyl ester Chiral The title

conpound, MS: mfe = 454.5 (MtH ), was prepared in
anal ogy to exanple 6 from

2-trimethyl silanyl - et hyl ani FEmRig7>
(-)-(S)-2-hydroxy-N-((S)- 5 rrethyl 6- 0x0- 6, 7-

((E}/g 7QD1metﬂ)|rl?oec?az—8 6[ cgen 1)- ca grln?c a7c1 JS%-_ 19{(853'so£gdq1qug -0X0-6,7-

dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

The title compound, MS: m/e = 490 (M+H"), was prepared in analogy to example 6 from
(E)-3,7-dimethyl-octa-2,6-dienylamine and (-)-(S)-2-hydroxy-N-((S)-5-methyl-6-oxo-
6,7-dihydro-5H-dibenzo{b,d]azepin-7-yl)-propionamide.

Example 76

(2-Methoxy-ethyl)-carbamic acid (S)-1-((S)-5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

*Wﬁ $
6 = H I\

The title compound, MS: m/e = 412.5 (M+H"), was prepared in analogy to example 6
from 2-methoxyethylamine and (-)-(S)-2-hydroxy-N-((S)-5-methyl-6-0x0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-yl)-propionamide.



Exanpl e 79 Phenyl - carbam c acid
(S)-1-(5-nethyl -6-o0xo0-6, 7-di hydr o- 5H di benzo[ b, d] azepi

wo2005/0yd1e@r banoyl ) - et hyl ester The title conmpoRCEPIB4/010821
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me 430.3 (MtH ), was prepared 47n anal ogy to exanple 1
from phenyl i socyanate and TR

(S) - 2- hydr oxy- N- ( 5- net hyl - 6- oxo- 6, 7- di hydr o- 5Hdi benzo|
b, d] azepi n-7-yl ) - propi onam de. - 48 - Exanple 80
(2,2,3,3,3-Pentafl uor o- pr opitampdarban ¢ add
(S)-1-((S)-6-0x0-6, 7-di hydr o- 5Hdi benzo[ b, d]

azepi n-7-yl carbanoyl )-ethyl ester Hf 1a0O<5 a)

53¢ Metio ki pryp i carbhini &ddid (9) A (§8)22-@ndthylch - 0866 71 Aith§d @ASH -

To,a sal ytion 0. 82 4 |) of 5H, 7Hd
b@h%&ﬁi?ﬁ%‘ﬁ%ﬂ‘é@‘gﬁ‘é‘%ﬁm'%@?ﬁ‘t)%f di net hyl f or rani de
at roomtenperature 0.20 g,(5 mmol) of sodi um hydride
55% in oil was added. Af;(go stigring for 30 mn at

roomtenperature 0.75 g (Hp Mo
chloride were added and gtirr
tenperature for 2 hour siNEE Avpeky
di stri buted between wat ergand ét hyl Yacetate. The
o%hgani c layer was re-extracted \4yith 1IN hydrochl oric
a

eititteepmaprainge Mo g¥e Fadddr s (MesHe)» weps Berbavid i agglegy to example 6
a C Ners_ 41 -6-0X0-6.7-
e T e Rl O o A N B o067

pdibydtoezH 1siiberap Ut azepinat bprapptnpngifexane / et hyl

acetate = 1:1) to yield 1.175 g (91% of

5- (4- nmet hoxybenzyl ) - 5H, 7Hdi benzo[ b, d] azepi n-6-one as

a colourless oil ;M5 : me :Esgapla78MtH ). b

(RS) - 7- Am no- 5- (4- net hoxy- benzyl ) - 5H, 7H di benzo[ b, dl az

epi n-6-one To a solution of 1.15 (3.5 mmol)

52 Hrimettytsilpbprethyl)-cabamit atid & zo((5)-Gmethpl-frogo-6ghdihydro-5H-

1 | ens ( of isoanyl nitrite
@Pg}lzﬁ%‘g&%g#%nfﬁgamg%ﬁpeeﬁ S g%ol ed to 0 CA
solution of 21.4m (10.5 nmol)fof potassium

0O (I:l{/\/ ~

O T\;K Chiral

The title compound, MS: m/e = 454.5 (M+H"), was prepared in analogy to example 6
from 2-trimethylsilanyl-ethylamine and (-)-(S)-2-hydroxy-N-((S)-5-methyl-6-ox0-6,7-
dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide.

Example 79

Phenyl-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-
ylcarbamoyl)-ethyl ester

The title compound, MS: m/e = 430.3 (M+HT), was prepared in analogy to example 1
from phenylisocyanate and (S)-2-hydroxy-N-(5-methyl-6-o0x0-6,7-dihydro-5H-~
dibenzo[b,d]azepin-7-yl)-propionamide.



bis(trinmethylsilyl)amde (0.5Min toluene) was added
slowy and stirring was continued for 2 hours at this

wao esopesEtar e, Sodi um hydr ogensul phat e sol ut i onP@EEP2004/010821
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added and the m xture was extracted two tinmes with
et hyl acetate. The conbi ned orga@ﬁi c layers were
re-extracted with water an drl 6[\/9804). After
evaporation of the sol vent feiﬁ was obt ai ned, that

\A@m B33 Pdrsthinto GRbPYIN c%FgMM(Qn?%EI@Gi&BLm hh@BH-
% oxi ne.
g%ﬂﬂﬁvgi%%]?lﬂﬂs@&ri?é‘aoyﬁ eélmjﬁaﬂsq (5 M) and 1.5n of

2N hydrochloric acid were added. Pall adi um on carbon
(10% Degussa 1835, 100 ng) was added and the m xture
was hydrogenated at 5 bar H2 pressure for 24 hours at
roomtenperature. The cafalys kered of f and

t he sol vent was evapor g r e Lre was
partitioned between- 48 ‘ | oromet hane (5 nm) and
4N hydrochloric acid (2 m). The aqueous sol ution was
separated, set to basic pH wi th sodi um hydroxi de and
extracted 2 tines with ethyl acetate. After drying

(VBS@ M By DERPAT-SH 7 dfenb bTB Bhitpin-8%pleat e 0.8 g
(63% of the ti1tTe conpound vva obf%ged as a whjte

sk # éplu'WBl of ¢p2g (4 mumplzof $J7|1L,|Z|I-I)- azepin- & onen 15 ml of
(clﬁétegl}}?;fg}exﬁgm%e(ﬁ rH&hh@ﬁi}ﬂéxjﬁﬁﬁ‘@ ghd 'ggéb'ln?ﬂiblq o e @Ithydtide 85% in oil
( m)adﬂﬂé wvEes strring fre s hey 2trensy teppstatyng O e B me e
%Eﬂﬁo%ﬁ%ﬁ%?’l@ﬁlo?ﬂ@@w‘e@é £8HRY¥n8 @ﬁﬁﬁ@v%rc@ﬁﬁﬂu&ﬂat%d)ﬁahﬁ ature for

m xture of isopgpanol etan
e2 heyrs. Fos werkyppythe mixture was dis r1bF1)1ted between water ande etﬁyl acetate The

@r%aglc ?aﬁkmaére(e&tﬂ%a %ﬁh g %&t&hﬁvﬁcﬁﬁd‘j&n@&ﬁé 8ot} RE&s were

(R aibredis aeaametm@ynmm?gz{g?nls RymsroarisbMEsp a8l
p&{;l %{ﬁ?&ﬁ?d il chué gﬁ'xe reé‘i&&@wa iﬂ%d%lu)mn Qn()%atography (hexane /

benzo lazepi N- 6-one A sol utl on
oéthﬂ 855:1’@ % 1 1thmdr1)1 175¢ (91%) of 5-(4- methoxyben )-5H,7H-
( zmd ( &H’ég ddisbenaely)
&E]e pl E‘& I,j:iclnlné:;OH@EShap n? g&ll )M§Hnt7r| f3lbuor oaIget ic

acid and 1.4m (16 mmol
b) (RS)-7-Amino-5-(4-methoxy-benzyl)-5H,7H-dibenzo[b,d]azepin-6-one

To a solution of 1.15 g (3.5 mmol) 5-(4-methoxybenzyl)-5H,7H-dibenzo([b,d]azepin-6-
one in 15 ml of toluene 0.836 g (7 mmol) of isoamyl nitrite were added and the mixture
was cooled to 0°C. A solution of 21.4 ml (10.5 mmol) of potassium
bis(trimethylsilyl)amide (0.5 M in toluene) was added slowly and stirring was continued
for 2 hours at this temperature. Sodium hydrogensulphate solution was added and the

mixture was extracted two times with ethylacetate.

The combined organic layers were re-extracted with water and dried (MgSO4). After
evaporation of the solvent a solid was obtained, that was purified by column
chromatography (dichloromethane / methanol = 95:5) to yield 1.03 g (81%) oxime. This
compound was dissolved in ethanol (5 ml) and 1.5 ml of 2N hydrochloric acid were
added. Palladium on carbon (10%, Degussa 1835, 100 mg) was added and the mixture
was hydrogenated at 5 bar H2 pressure for 24 hours at room temperature. The catalyst

was filtered off and the solvent was evaporated. The residue was partitioned between



trifluornmethane sulfonic acid in 38 m dichl oronet hane
was stirred at roomtenperature for 4 hours. The
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sodi um bi car bonate sol ution/ et hg acetate foll owed by
chr omat ogr aphy on silicagel w A% et hyl acet at e/ net hanol

00-95/0-5 ' d 5
( é 2 Ws%%ﬁ gﬂhoqe‘%e‘*ﬁ\} g{’dr dﬁf%’& agif 2 Bilb T aguesug sefution was
S@é ada.ted\/&t tobesic H&ﬁtlﬂsddM&Hh»drcﬁl&eahd?e)CﬁM&E@XXnﬂﬁs%th ethyl

ﬁ%{fga 6%{)?1 Y]g[gg(a%féﬁl e?%epn(égqr#)ﬁ)gét%g glypacetate 8g (63%§0f the title

( mpowtd was SHtaidkl 6d DRARO§IIIMBZeRIeN365. QIQM-H}W)SM
tetrahydrofurane was treated at OC with g (0.99

mmol ) L-lactic acid, 0.14 g (0.9 nmol)

le h@ﬁmﬁmniﬁbmheﬂh@mb&mﬂb -BitE7H 3ilenro (H d Bzepini6)}one
N-et hyl dii sopr opyl amine and 0.18 g (0.9 mmol)

NRa @it (RE)hYHaexmoropHepythpxiNberayhy s H 7 &k Bibethzatb ] kmpﬂm@@—bne was

e N Te—_—

abepliet fsthacletattteo.yidklr i fi cati on by chromat ogr aphy on
silicagel with ethyl acetate/cycl ohexane (0-100/100-0)

TEC BRI N OIS R —
Gummiag aa [ A5 e 2971 (i) '50 - 1)

- - ((.S) .67 6, 7-di hydrg-5Hdi.b , )
(A5 SO e OE AHDE0E0 roin s et 589 108
nm%)mCch)

(S)- hydroxy I\I-((S) 6- 0x0- 6, 7- di hydr o- 5H- di benzol b, d]

pDiN: 7-_.yl) d

di chl or onmet hane

- o= O IPZERIED 90¢%yri dine and 0.14 g
( (A @&tiasmdf)o Sls g1(1 6 ﬁﬁh@ll)YS thmﬁcofsqmmé@mmﬁ -beRgyth-5H,7H-

Sl B Py TORLLTBE0) L@ <Lt b 9 (16 manoD)
S(J ttﬁﬂlﬁ%ne&ﬂthg@ﬂlf@nlgﬁct?ld irft 381l H%M%Sigﬁéfhaﬁé #R§ stirred at room temperature
0XO0 I Denzo
b o it % Rt A SRIC AT SOREroay haape s apdim
NEmarHHn@tg sgléﬁﬁ)gf&iﬂﬁ r Whttthte f@llowed by chromatography on silicagel with
Fe e R
(

adehio[B;d]h%pi 858 s ofinBY solRS M m/e : 225 4 (M+H"Y).

e) (8)-2-Hydroxy-N-((8)-6-0x%0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-
propionamide

A solution of 0.20g (0.9 mmol) (S)-7-amino-5H,7H-dibenzo[b,d]azepin-6-one in 8 ml
tetrahydrofurane was treated at 0°C with 0.09 g (0.99 mmol) L-lactic acid, 0.14 g (0.9
mmol) 1-hydroxybenzotriazole hydrate, 314 pl (1.8 mmol) N-ethyldiisopropylamine and
0.18 g (0.9 mmol) N-(3-dimethylaminopropyl)-N’-ethyl-carbodiimid-hydrochlorid.

After stirring at room temperature overnight the mixture was extracted with 1N aqueous

hydrochloric acid/ethylacetate. Purification by chromatography on silicagel with
ethylacetate/cyclohexane (0-100/100-0) yielded 0.19 g (70%) (S)-2-hydroxy-N-((S)-6-
0%0-6,7-dihydro-5H-dibenzo(b,d]azepin-7-yl)-propionamide as white solid; MS : m/e :
297.1 (M+H").



0.12 g (0.25 mml ) carbonic acid 4-nitro-phenyl ester
(S)-1-((S)-6-0x0-6, 7-di hydro-5Hdi benzo|

wh2eFazEpé n- 7- yl car banoyl ) - et hyl ester and 543pei/EP2004/010821
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2,2,3,3,3.pentaf |l uoropropyl am ne were stirred at room
t enperature over night. Chromat®yraphy on silicage

.t hi t h / et hyl t 100-0 75-25
Mﬂistg(&gﬁ( &S%-c()xo-6,7-d1 X(f)dro 5H- )
( dibéBza3b 3 Hepinaf ylteranidyyDRihyl eseF banm ¢ aci d
(S)-1-((S)-6-0x0-6, 7-

di hydr o- 5H-di benzo[ b, dlazepi n- 7-yl car banoyl ) - et hyl

egliek (357%}&159 (SPQJ}ﬁ}dr&@N ((9)&5-0x8L62- dihf(&'ﬂbl-"j})[ dllﬂe?]ho@&ﬂazepm-%
’gl):;)rgpqapilmic[;dpé E}IPI)OD%E&*I%MG&? stisred with 93 pl (1.15 mmol) pyridine
( 2d b4 g@) 69 Iﬁ}ii@l') G, zﬁu@ph%m Qﬂéx‘ﬂ%&%@ & ﬂb@rrﬂﬂemperature overnight.
pi n- ar baj est er ral The tle
#agr Y ORS a_.gengltm @%imz cﬁate&ggg k}?’@ﬁﬁr(% dO@/ﬁ OO O) gave 0.27 mg
nﬁdwwrts&n@x@anhﬁné Hce}lyl@ﬁl@r @) 1-({(8M6-0x0-6,7-dihydro-5H-
t |quoa“E %) B %ﬁ N
( é) ezzcr{g e v?css eyl pstar anywihite sobid MSh as 462.3 (MFHY).
[b,d] azepin-7-yl)- proplonanlde Exanpl e 82

(&)@&3 ;33Pé?ﬂ£ﬁtﬁblb%l§vlpééi deaC R (BMTLES R6idko-6,7-dihydro-5H-
(-1-( t hyl - 6- oxo- 6, 7-

-‘ YD ELA 3 : -yl car banoyl ) - et hyl
ester- 510 - , O 9 F Chlral a)
( S)u@-(&ms ROmO) G HoaRy RRYA-fRE 1 pheditesté @)-hefigpslox8 gz dihydro-5H-

( em?ortgrﬁ Iarspi-Lyleapmsplratrisster &1 Atii benzof b, d] aze
P22;%3,9! @enﬁéﬂﬁox%@&q{yﬁlnﬂde WreHBh@dQﬂ rddth tephpaktuAb wir htght

us n(%p? lg@Ar mO)I(l sﬂmage?wﬂh oorgfanrét ane e‘a'ny[f ecg’ga?enemg %) to 7? 25) yielded
( 8073 ngG?o%WZ’DZ, JSG}J @&Mﬂﬁdr?%&%l)—&ﬂb%ﬂx&ﬂc@ﬁ%@h&ﬁ@% 7-

n-,6-one and
| T % ester as white solid, MS : m/e :

dw%g)mi#iﬁmﬂ%@bm @6@“@1% @Me@&% = +163 (1% in MeCH).
S) - 5- Cycl opr opyl ni et hyl - 6- oxo- 6, 7- di hvdr o- 5H di benzo[ b
, dl azepin-7-yl)-2- Example 81

(3,3,3-Trifluoro-propyl)-carbamic acid (S)-1-((S)-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

JOL F F
0 }N{/\)LF

O T\I/HK Chiral

0
(H

The title compound, MS: m/e = 436 (M+H"), was prepared in analogy to example 80 f)

and g) from 3,3,3-trifluoropropylamine and (S)-2-hydroxy-N-((S)-6-0x0-6,7-dihydro-

5H-dibenzo(b,d]azepin-7-yl)-propionamide.

Example 82

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((S)-5-cyclopropylmethyl-6-ox0-6,7-
dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester



hydr oxy- propi onam de A solution of 0.47g (1.69 nmol)
(S)-7-am no-5-cycl opropyl net hyl - 5H, 7Hdi benzo|
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at 0 Cwith 0.17 g (1.86 nmol) i lactic acid, 0.26 g
(1.69 mol ) 1- hydroxybenzotrlaé I'e hydrate, 590 m
(3.38 mol) N-ethyldllsopgopylaglne arEJrIHQBSg(l 69

mmol ) N-(3-di met hyl ag-nQpi ap
N - et hyl - carbodi i m d- orocﬁ{L¢ a'Fﬁﬁter stirring at
room t enperature over e m xture was extracted

wi th N aqueous hydrochl or| aci d/ et hyl acet at e.

PUIN(S]-7 a5 Rycl6priop it ctigyl SpNyH alib&izo[ e dletpimiabne
et hyl acet at e/ cycl ohexane (0-100/100-0) yielded 0.50 g

(& ez sugepaprasgPlathi- o ges tadnarns s sgpersied b
kepia0 bh ChiRRRRIAD Withylsing 2-1¢-driviye @i isgiropard ded hsptane as the

\(Iglqd;/qfn?];psgygqﬁ?.)) 7N§m€%f%2ﬁqleprge}él&1el‘}ﬂ-yl S)H 7ILI Albesnsz% b_d azepm -6-one, [d]
(58 '16§ 1%’_’IIPM‘éb‘PHr&RWR}Bﬁ—QMﬁnc55 Qoﬁoﬁyﬂhé’ﬂiﬂrm ZHdi b

enzo[ azepi n- Icarba e ester
it B v Suance LI G 1ACE (15 S
(S)-N-((S)-5- cyclopro r
VB)'.(SF Ryt (S?S%&i&rgpsqmﬁfﬁ—@ X, PeMERl-0-5H-dibenzo[b,d]azepin-7-v1)-2-
dlazepin-7-y Z-"hydr oxy- prop|onan1de in 15 m
re stirred with 213 m (2.64 mol)
pyridine and 0.33 g (1.58 nmol ) 4-nitrophenyl
@L&ﬁ%@ bIRLE; Al 66 RRR0IS @H}pﬁﬁﬁlﬂt{] §- P8 pgithethyl-5H,7H-

I omat ogr ap on silicagel
edlhwaﬂzagh%m;ﬁcpwﬁér@l te@am@wffweoy%é%?@@d@t 8% yith 0.17 g (1.86

K‘T@ ) GHBe ﬁ&el?.h@% g(%@o m(lgnc(l gl)n%rét('jorx(})fb%nzotnazole hydrate, 590 pl (3.38

apr op
Unﬁm?> Nf@grlémmm}da@@lﬁy anda8ag (BRI Z?f@!m@g‘tﬂéml%@mpﬂ)
algwgt% FchB &&Eﬁ)ydrﬂllﬁomc)l R 3tk Mt YodrRkeB& ature dR4night the

%1 nNn

( 2ixud3sseairecitd withd Norayggus) hydze doricacid p‘r@ylg):etpte( lzurlﬁcatlon by

S
%ggﬁﬁ%&g&%@%ﬁ%%ﬂyéﬁt &aeltzaéeé ::yclohexa(l:n;r(g 100% 100-0) yielded 0.50 g
W(Sbﬂ—é(ﬁ)ﬁ @rtlogrqpymehinerioxoOsi-f %\mdto élér% enzo [b,d]azepin-7-
]S = 6
S kel @f‘%{aza@%?én’ R S M s TS,
4-nitro-phenyl ester and 2.5
[a] 589 = -131° (1% in MeOH).

¢) Carbonic acid (8)-1-((S)-5-cyclopropylmethyl-6-0xo-6,7-dihydro-5H-
dibenzo[b,dlazepin-7-ylcarbamovl)-ethyl ester 4-nitro-phenyl ester

0.46 g (1.32 mmol) (S)-N-((S)-5-cyclopropylmethyl-6-oxo-6,7-dihydro-5H-
dibenzo[b,d}azepin-7-yl)-2-hydroxy-propionamide in 15 ml dichloromethane were
stirred with 213 pl (2.64 mmol) pyridine and 0.33 g (1.58 mmol) 4-nitrophenyl
chloroformate at room temperature overnight. Chromatography on silicagel with
ethylacetate/cyclohexane (0-100/100-0) gave 0.63 mg (92%) carbonic acid (8)-1-((S)-5-
cyclopropylmethyl-6-ox0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl
ester 4-nitro-phenyl ester as a white foam; MS : m/e: 516.5 (M+H"), [a] 589 = -164°
(0.94% in MeOH).



2,2,3,3,3.pentafl uoropropyl am ne were stirred at room

tenperature over night. Chromatography on silicagel
wawndok/odilteh | or omet hane/ et hyl acet at e (100- 70/ 0- 3BJT/EP2004/010821

yi el ded 0.61 g (98%

(2, 2 3, 3, 3-pent af | uor o- propyl )= - ¥%7 bani ¢ aci d

(<§ C(,z £§-Hentaﬂnoro-progvl)—g@rbamlc - B Ti 1-6-0x0-

U[Jyl TTeT Ily
Ifﬂ,%d&%dlr@&[[-bamém [bell dv¢pineByRarbagmon) Létﬁvl%@tbﬁ d; IVS
me : 526.0 MFH) [a] 589:-9471 1%in

Eﬁ%g‘%( g)l% %Pg) ogkcoacbde (%%%f (g)— =3 g%)g ettﬁ Féa 0x0-6,7-dihydro-

G5 H -dilbdiyzd [b)d]EH:b}dn-U %ﬂmbé{rbo}d] ethyl ester 4 ~-nitro-phenyl ester and 2.5 ml
ar pano
e e R A e e el o

PChronA0gaPRe embilicagel with dlchloromethane/ethylacetate (100-70/0-30) yielded

(‘g@% Z%ﬁ%/ n} QZ %gé&a%engé]b’ﬁ%af?lé‘%?% 5 eltﬁa% %g;sg ﬁh@é) 5”20[ b

@iclopk @akmeByl 64 03g- 67 - aﬁ;yaﬁy-m{xdlbé@o@lﬁ dlsefapayieirbamayl)-ethyl
hept ane_as the _eluent to yh{@l% (1 10
(e 75 wiitR 6ol MBS pn/e 152 P (VB el yis) 51947 (1% in MeOH).
di benzo[ b, d] azepi n-6-one, [a] 589— -29 (1% in CHO )
10 and Example 8
(R -7-am no-5-(2,2,2-trifluoro- ethyl) 5H, 7H- di benzo[ b,
d] aze inr-6-one, [a] 589 = +26 (1% in CHCO ). b
( @z 33 vplsfixtfadio p(@él lgtﬁbﬁ’mftzfc?d &)= (8) Bldatarsnfzez 2-trifluoro-ethyl)-
“6J-di hvdro-5

aze |n- -
%7 Yﬂxarﬁf&élb@n%[lb»ﬁ PISRIGT- Vt;a;zl@r@o ‘?P¥ﬁ5l )
(S)-7-am no-5-(2,2,2-trifluoro- ethyl) 5H 7Hdi benzo
[ b, d] azepi n- 6- one in A8 tetrahydrof urgpg was treated
i : mol ) u;lactpg acid, 0.13 g
(0.85 mmol ) 1- hydr oxy bgpzoiNG | £ »gyﬁ ate, 297 m
A8 Iaw”ﬁé &h% 0.17 g (0.85
{1 opyl ) -
N - et hyl -carbodiim d-hydrdehl orid. After stirring at
roon1tenperature overn|oht the m xture was extracted
i ANIE luds 2 HixiHe e ‘l'u‘ -H LRONRO | DsH AEE) _6"0ne

Purlflcatlon by-
Racemic (RS)-7-amino- 5 (2 2 2-trifluoro-ethyl)-5H,7H-dibenzo[b,d]azepin-6-onewas

separated by chromatography on Chiralpak AD using a 15:85-mixture of isopopanol and
heptane as the eluent to yield (S)-7-amino-5-(2,2,2-trifluoro-ethyl)-5H,7H-
dibenzo[b,d]azepin-6-one, [a] 589 = -29° (1% in CHCls) and

15

20 (R)-7-amino-5-(2,2,2-trifluoro-ethyl)-5H,7H-dibenzo[b,d]azepin-6-one, [a] 589 = +26°
(1% in CHCl3).

b) (8)-2-Hydroxy-N-[(S)-6-0x0-5-(2,2,2-trifluoro-ethvl)-6,7-dihvdro-5H- .
dibenzo[b,d]azepin-7-yl]-propionamide

A solution 0f 0.26 g (0.85 mmol) (S)-7-amino-5-(2,2,2-trifluoro-ethyl)-5H,7H-~

25 dibenzo[b,d]azepin-6-one in 18 ml tetrahydrofurane was treated at 0°C with 0.08 g (0.94
mmol) L-lactic acid, 0.13 g (0.85 mmol) 1-hydroxybenzotriazole hydrate, 297 pl (1.70
mmol) N-ethyldiisopropylamine and 0.17 g (0.85 mmol) N-(3-dimethylaminopropyl)-
N’-ethyl-carbodiimid-hydrochlorid, After stirring at room temperature overnight the

mixture was extracted with 1N aqueous hydrochloric acid/ethylacetate. Purification by



chromat ography on silicagel with ethyl acetate/ heptane
(0-100/100-0) yielded 0.22 g (68%

W@ B)0sR419€lr oxy- N-[ (S) - 6- 0x0-5-(2, 2, 2-trifl uor oPEL/RY0p4/610821
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25

, 7-di hydr o- 5Hdi benzo[ b, d] azepi 5?7 yl]-propi onam de as
grey solid, MS: me: 379.4 (M [a] 589 = -23

(éhﬂ)ff‘i E&S&l@ on Slh(%% %begﬂ*lgc Q«%J/gF L(f fgo? gﬁ;é{ yleqaecf 022 ¢

d( el ( )thwr@@hﬁd(ﬁbé@koeszw ?.r-tr?iﬂydmaethﬂbnﬁyﬂ dihyok3H-

ﬁ?r%?‘?zéﬁ%-’%ﬁ)ﬁg %g&gﬁ}@rﬁ]ilg?gxg}dg 25 ggey(th% MS : m/e: 379.4 (M+H"), [a] 589
2=t-23%(Lu6s o €HIRY).) - 6 7- di hydr o-
5H di benzo[ b, d] azepi n- 7 yl ] pro i or nam de in 5ni

89:‘:@ BBE 2(2.2 trrﬂT%rg ethyl)-6,7-
ot

benza b.d mmmémﬂarhamoﬁ] -@ﬂﬁf éBIt&)‘ht
Chr omat ogr aphy on silicagel with

LN LIRS AR A e

S)I dlbfr(@jb 6lageon F-yl] prop1onam1de in 5 ml dichloromethane were stirred with

pi n& e q% %bg%?ﬁd'ﬁ; ha¥ltd ﬁ%@?é élrﬁllas véi;l%tgd g’&ﬂ' Elpqriéao.rmate atroom

n’(eelpere&nrh @refrhigi. (ﬁhrcnh)atography on silicagel with ethylacetate/cyclohexane (0-

(B PSR e B A Ry St (9)-1-1(5)-6 005

6(242, Zi-lthﬂdom—ﬁhlylbi-l&)"ednh@dﬂm !ﬂﬂ -dizenpb b, dlaydpia7bdompirhoyl] -ethyl ester as
- mmol ) carbonic acid

‘%BR%(%O&%S er’eegg‘ég i2’% 2[(S)-6- 0X0-5- (2, 2, 2-

talﬂ uor o- ethyl) 6, 7 di hydro 5H- di benzo[b d] azep| n-7-y

| AR DV P & Y SV .:;‘

-'"

wi th dichl or onet hane/ ét hyl acet ate (100-40/0-60)

(4858 TSP acid oo (b6 ono-5- (202

(S)ﬂdor@(eﬁ)y—l)@é @xbh;&lré-%l—ﬁ-dibenm‘ [bfd]arepim-Biyleytbamoyl] -ethyl ester and 0.26

2SR i B Y Py S

=Chrhmatpfrapby on siticdgelGhith dichidometBane/othylhcetier(pO+Holo-6a0f) yielded

t 6]86 g?Q&’l/’o?kZ,E,Q,%,ryij}!-’eantﬁlu%ro—propyl)—carbamic acid (8)-1-[(S)-6-0%0-5-(2,2,2-
triftuoro-ethyl)-6,7-dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl]-ethyl ester as white
foam, MS : m/e : 554.3 (M+H"), [a] 589 = -4.4° (0.75 % in CHCls).



" .0. .R R3 wherein RLis -(CHR) g-aryl or -(CHR)
-heteroaryl, which are unsubstituted or nono, di- or

wao piospubigd i t uted by | ower al kyI | ower al koxy, PAFEP2004/010821
hal ogen, or is |ower alkyl, V\§ al kenyl, -(CH)
-Si(CH) , -(CH) -Olower alky -(CH) -S-1lower

10

15

20

al kyl, -(CH) -cycloal kyl, ((ﬁ:H -[CH(OH)] -(CF -)CH
F.,oris-(CH)-CR-CFS, ein the two R
radicals formtogether with the carbon atom a

cycloal kyl rin is h ogen or lower alkyl; nis
1, 2 gr%ml?ﬁun Sﬁ%gi?er%‘%rsrﬂg{a 2,3 450r 6 qis
0, 1,2 or 3; Ris hydrogen or lower alkyl; R3 is

hydr ogen, | ower al kyl, 2CH CF CFo, CHCF, (CH) CF ,

CF,CHF,CHForlsar t| nalkyrmno di or

tri-substituted by haIR)gen s N(CH) NR R,

wherein R5 and R6 are |ndep;end fit | fro each ot her

hydrogen or lower alkyl; R4 is one of t e follow ng

groups- 55 - R a) or o b ) wherein R7 |s hydr ogen,

| ower alkyl, -(CH) -CF or -(CH )-cycloalkyl; R8 is

hylereigen, " | ower al kyl, -C(O) -phenyl, -C(O -1 ower

alkyl, -C(OO(CH) - cycloalkyl, -C(OO(CH)-Iower

al kyl, -C(ONH (CH )-lower alkyl or -C(O NH (CH

JRCY Cis 0@ s-aryl or -(CHR’)4-heteroaryl, which are unsubstituted or mono, di- or
tri-substituted by lower alkyl, lower alkoxy, CFs or halogen, or is lower alkyl, lower
alkenyl, -(CH;),-Si(CHs)s, -(CHz),-O-lower alkyl, -(CHj)n-S-lower alkyl,
-(CHa)q-cycloalkyl, -(CHz)-{CH(OH)]1m-(CF,)p-CHgF(3.q), o1 is
-(CH2)n-CR2-CFs, wherein the two R radicals form together with the carbon atom a

cycloalkyl ring;
R’ is hydrogen or lower alkyl;

n is 1,2 or 3;

m isQorl;

p 1s0,1,2,3,4,5 0r 6;
q is0,1,20r3;

R®  is hydrogen or lower alkyl;

R’ s hydrogen, lower alkyl, -CH,CF,CFs, CH,CFs, (CH,),CFs, CFs, CHF,, CH,F or is
aryl, optionally mono, di or tri-substituted by halogen, or is ~(CH,),NR’RS,

wherein R and R®are independently from each other hydrogen or lower alkyl;

R*  is one of the following groups



RO is hydrogen, lower alkyl, -(CH ) -cycloal kyl or and
to pharmaceutically suitable acid addition salts,

wWo@piso#ilkey pure enantioners, racenates or PCT/EP2004/010821

10

15

di astereonmeric nixtures thereof. 2. Conpounds of the
general fornmula R3 1-1 WthEIn%l is -(CH) -aryl or
-(CH) -heteroaryl, which are unsubstituted or nono,
di- or tri substitgted by | ower al kylg® | ower al koxy,

CF or hal ogen, | ower
aI kyl, -(CH
- F - CHF

alkyl, -(CH) -S
adl cals form

)-CHF, -(CH)-
-(CH) -CR -CF , '

together with the car bon atcﬁ)né’rcyc oaI g; R is
hydrogen or lower alkyl;- 56 - R3 is hydrogen | ower
al kyl, -CH F, CHF CF , aryl, optionally nono, i or
twhetipst i t ut ed by hal ogen, or is -(CH) NR R6, wherein

R5 a re i ndepepden fr the rogen
%Rg&%@%? i SCHAS & et A fgﬂ%{ﬂps R

a) or R3 b ) wherein R7 is |ower alkyl or -(CH)

-cycloal kyl; R8, R9 are independently from each ot her

hy dr d@fein hydroget, lade ylkyl, ~C (@3- bhem/yd@a@mw@ralkyn( 010>0 (CH)n-

o't Yl PR e D R BTk P e At or
di ast-€I(©ONEI-{CHp,xydlosdsyli hereof. 3. Conpounds of

formula | in accordance with claim1l, wherein R4 is
a). 4. Conmpounds of fornula | in accordance with claim

3, \M’Iﬁsi’ig .Hf]dr%eitns, 16‘/%;"%118’{] g(&f[llz’)n-cycloalkyl or —(CHj),-CFs;3

and to pharmaceutically suitable acid addition salts, optically pure enantiomers,

racemates or diastereomeric mixtures thereof.

2. Compounds of the general formula

I1-1
wherein

RY s +( CH,)p-aryl or -(CHjz)n-heteroaryl, which are unsubstituted or mono, di- or tri-
substituted by lower alkyl, lower alkoxy, CF; or halogen, or is lower alkyl,
-(CH,)p-O-lower alkyl, -(CH>),-S-lower alkyl, -(CH,),-cycloalkyl, -(CH;),-CH,F,
-(CH,)4-CFs, -(CHjz)4-CF,~CFs, -(CH,),-CF,-CHE,, -(CH,)n-CR,-CFs, and
wherein the two R radicals form together with the carbon atom a cycloalkyl ring;

R®  is hydrogen or lower alkyl;



unsubstituted or nono, di- or tri-substituted by |ower
al kyl, | ower al koxy, CF3 or hal ogen. 5. Conpounds of

wo eoosidmE2d i n accordance with claim4, wherei nPCHEP2004/010821
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25

conpounds are (2, 3-difluoro-benzyl)~carbarnic acid
(S)-I-(5-nethyl-6-o0xo0-6, 7-di hy’oqﬁo‘- 5Hdi benzo [ b, d]

S MEaSRARATEN b L BB S gyl o, o -

(S) - | subktitoresdivylhafbgen,ar G { CHLMWICRS, SHidkdie B2 and BE 8 independently

azepin-7-yl.carb |)-ethyl ester,

(2 et e s
(S)-I-(5-nethyl-6-0xo0-6, 7-di hydr o- 5Hdi benzo|
b, d] azepi n- 7-yl car banoyl ) -et hyl ester- 57 -
(&, 4-idbh¢ obthe fidlemayg groops bani ¢ aci d
(S)-1-(5-nmethyl-6-o0x0-6 7-di h7dro-5Hdi benzo|
b, d] azepi n- 7-yl car banoyl ) - et hyl ester,

(3, 4-difluoro-benzyl)-carbam c acid
(S)-1-(5-nethyl-6- 6 7-di hydro- 5|—|df8be'nzo[
b, d] azepi n- 7-yl car et hyl est ern
(2,3,5-trifluoro-benhzyl ar bam c aci d
(S)-1-(5-nethyl - ox0-8, 7<di hydr o Lpenzol
b, d] azepi n-7-yi car rmyly) -ethyl estgr o b
(2,3,6-trifluoro-benzyl)-carbafi’c acid )
(S)-I-(5-nethyl-6-0xo0-6, 7-di hydr o- 5Hdi benzo[ b, d]
azepi n-7-yl carbanoyl ) -ethyl ester. 6. Conpounds of
fwheraina | in accordance with claim3, wherein RL is

-(CH 37.-1 CH - - . 7. Conmpounds of fornula
I in %cl %%W&%%{g&ﬂ%'gﬁﬁ&?%a ) 1’\/\/ni ch conpounds are

(2,2,2-trifluoro-ethyl)-carbam c acid
(S)-1 -8( 5- met hyl - 6- oxo- 6, 7-di hydr o- 5Hdi benzo|
b, d] ak’ Biraiz-ipdependentiyyftom eadhydtherdtydrogen, lower alkyl, -(CH,),-cycloalkyl

(2,2,3,: fluoro-propyl)-carbamc acid (S)-
I (5%%@?%%@’0 6, 7- di hydr o- 5Hdi benzo[
b, d] azepi n- 7-yl car banoyl ) - et hyl ester,

NGB

and pharmaceutically suitable acid addition salts, optically pure enantiomers, racemates

or diastereomeric mixtures thereof.

3. Compounds of formula I in accordance with claim 1, wherein R*is a).

4. Compounds of formula I in accordance with claim 3, wherein R' is -CH,-phenyl,
unsubstituted or mono, di- or tri-substituted by lower alkyl, lower alkoxy, CFs or
halogen.

5. Compounds of formula I in accordance with claim 4, wherein the compounds
are
(2,3-difluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,
(2-trifluoromethyl-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,
(2-methyl-benzyl)-carbamic acid (S)-1-(5-methyl-6-ox0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester



(2, 2,3, 3, 3-pent af | uor o- propyl )-carbam c acid
2-fluoro-I-(5-nethyl-6-o0xo0-6, 7-di hydr o-

wGRbodioarz o[ b, d] azepi n- 7-yl car banoyl ) - et hyl esPE&F/EP2004/010821
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(2, 2,3, 3, 3-pent af | uoro- propyl )-carbam c acid
I -(5- nethyl 6 0X0- 6, 7- di hydr o- 58di benzo|

b&zdé %ﬁf oro )Céaarrﬁ%rq?:@c EL—Z%%%I)‘IE@}E’]S%—’OXO-6,7 -dihydro-5H-
I dibdravigb, H%ze}ﬁﬂdkykﬁ;binmm yedlliyd eﬁ;b'ld i benzo[

(E’d‘%aﬁﬁk‘?? 1b Fﬁ%’:l)c‘%r ??W}C a‘%l (Sg*gfﬁ%crng@y]g% -0x0-6,7-dihydro-5H-

2dibknadl aze@nrmymbaﬁmmtmzstdﬂ hydr 0- 5Hdi benzo[

b

Qj %? ém u@o -|c6r2>ra8't\{i) c&)%&[)?ly &% %lml-cé—%@]-dlhydro—SH—
(Hibehzo([b B)az5p1ﬁ€1 -y hrbaroyl)-dbhyl estehyrdr o- 5H-di benzo
| By SASARR oS BB LA ROV S5 on0-.7-dikydro-sh-
(&behzo([lé ,B) azBpirel- Whrbﬁﬁmymeﬁhﬂe@thbydr 0- 5Hdi benzo[ b, d]
azepi n-7-yl car banoyl ) - et hyl ester
(3,3,4, 4, 4-pent af i uoro-butyl)-carbam c acid
(S) 6l €6faPpubdsithirhnls 1 Gxecbrdaned Wwith claith BvheRaoR' is

bie%?gs :a“iH%th§$§?£%%%6$LE¥;I?Sgg:ban1c acid

(S)-I-((S) 5 nethyl 6- 0x0- 6, 7-di hydro- 5H di benzo

dcar ba
(5 5 G5PuladsaisSandR TR adsoftaple iR Sk ar vhishsompppngs ar
C@hwlﬂu%Lﬁhﬂﬁkaﬂgﬁfr{é&a@(m tB-hrethyl-6-ox0-6,7-dihydro-5H-
i 0 i
iR et Sicramsy D R Ry est or
(@ 23,3; 3Lpdrf’ciﬂiﬂfr@- SW)- ):arB&hD:&i&lch(HS&gl-@ Iélﬁ:jh}’%) 6- oxo[6 ,7-dihydro-5H-
i ro- 5Hdi benzo
%?fgzzcﬁ\(&ﬁﬂﬁz?plyrcgfc ;3 eé’i*)ﬁ;?f tehster,- 58 - (2,2 3,3
293@%&@&&1&6@1@& )‘ @a&bb@[ﬂ a@:lcmlﬂdoro 1-(5-methyl-6-0x0-6,7-dihydro-
é(% b)g 0XQ- §h @S a{?lbenzo
1diberpe lamea ThHRBY OB R e¥¢ter . (3, 3

Z ) BB!S aﬂifd?@éﬁr&) REDBAME R O (5-methyl-6-0x0-6,7-dihydro-5H-
- %éé - 6- OX0- d|h dr o- 5Hdi benzo|
B

6,
9D ERIBERBT) - RECRYI S er (2, 2
% ) @‘tﬁﬁﬁ&@f-étﬁﬁljiéaﬂiaﬁﬁ&’ll&id ¢35 536l @6keL6,7-dihydro-5H-

enzo([l() d azgplgly’% ylcc):grrb(a)u%)gy ) grggylrl-egtegx 0-6. 7-
(2,2,2-trifluoro-ethyl)-carbamic acid 2-fluoro-1-(5-methyl-6-o0x0-6,7-dihydro-5H-
dibenzo[b,d] azepin—7-ylcarbamoyl) -ethyl ester,

(2,2,3,3,3-pentafluoro-propyl)-carbamic acid (S)-1-((S)-5-methyl-6-oxo-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,

(3,3,3-trifluoro-propyl)-carbamic acid (S)-1-((S)-5-methyl-6-ox0-6,7-dihydro-5H-
dibenzo[b,d}azepin-7-ylcarbamoyl)-ethyl ester,

(3,3,4,4,4-pentafluoro-butyl)-carbamic acid (S)-1-((S)-5-methyl-6-ox0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,
(2,2,3,3,4,4,4-heptafluoro-butyl)-carbamic acid (S)-1-((S)-5-methyl-6-0x0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,
(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-octyl)-carbamic acid (S)-1-((S)-5-methyl-
6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,
(2,2,2-trifluoro-ethyl)-carbamic acid (S)-1-((S)-5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,



di hydr o- 5H di benzo[ b, d] azepi n- 7-yl car banoyl ) - et hyl
esteror (2,2,3,3,3-pentafl uoro-propyl)-carbamc acid

W@ B)05404(186S) - 6- 0x0-5-(2, 2, 2-trifluoro-ethyl)- PCI/EP2004/010821
6, 7- di hydr o- 5H di benzo[ b, d] azep$8n 7-yl car banoyl ] - et hyl
ester. 8. Conpounds of formula I n accordance Wi th

o385 e S COHA DL PR e 8y CPTRGHRSS

c&hprothli bizepint 7opcapyinoe feshiyl esierbani ¢ aci d

S TR T

ofi ¢I¢¥|0ﬂmt1h1Z¢P1nf7 -dearbamaylg-ethyl edterc| ai m 3, wherein Rl is

AR A S o5

f dihydross H - dilbf:nac |dzapire 7vyiltabbarh @il rethl, estdner ei n t he

(1P PibelBttuora:pronb)csabamic s Syl Veonar -4 fuoro-ethyD)-
(637 ~dihydse-1FEt- ﬂgbbnw[badéazﬁpﬁi-7-¢]cmbdmy5{r¢ﬂﬂ)rl lestez.O[ b, d]
azepi n-7-yl car banoyl ) -ethyl ester. 12. Conpounds of
formula | in accordance with claim3, wherein Rl is
10 | over8. Slokypfoundgof foomphalrid s cwkddnoe mithaldimi 1) whesdn Haisce
M d.¢; Wherein the conpound is
ébglzg‘l %elto L “butyl)-carbanic acid
(S)-I-((S) 5 nmet hyl - 6- oxo- 6, 7- di hydr o- 5Hdi benzo [ b, d]
azepi n-7-yl carbanoyl ) -ethyl ester. 14. Conpounds of
f or mup-&Campenrats ob fatandel i ackordhmderwith cluive B givireréia thecompound is

b(?ytlok?’oj?l%% u&@ﬁarﬁ{c acfalr’s‘rT}Heﬁl 1 L 3. rﬁgt%g%g—_q&%%,gdwgro—SH_

rein the conp are-
Mipenrod, dh@qrmnﬁryip@rb)moﬂmbaml cstacu d
(S)-1-((S)-5-benzoyl - - et hyl - 2- oxo-
2,3,4,5-tetrahydro-| H benzo[b][I|, 4] di azepi n- 3-yl car bam
oyl ) - #. dmmmings of formula I in accordance with claim 3, wherein R' is

g%g:ﬁZ%((?%%nge, chhe e!nly ?rF lﬁp%él%fscfg b?orge&l 3Gl the carbon atom a

2qy31041k51~1ﬁm.rahydro | H benzo[ b][!|, 4] di azepi n- 3-yl car bam
oyl )-ethyl ester

15

20 11. Compounds of formula I in accordance with claim 10, wherein the compound is
(1-trifluoromethyl-cyclopropylmethyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-
dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester.

12. Compounds of formula I in accordance with claim 3, wherein R is lower alkyl.

13. Compounds of formula I in accordance with claim 12, wherein the compound is
25 (3,3-dimethyl-butyl)-carbamic acid (S)-1-((S)-5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester.

14. Compounds of formula I in accordance with claim 1, wherein R* is b).

15. Compounds of formula I in accordance with claim 14, wherein the compounds
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(2,2,3,3,3-pentafluoro-propyl)-carbamic acid (S)-1-[(S)-5-(cyclopropylmethyl-

carbamoyl)-2-ox0-1-(2,2,2-trifluoro-ethyl)-2,3,4,5-tetrahydro-1H-
10 benzo[b][1,4]diazepin-3-ylcarbamoyl]-ethyl ester.

16. A process for preparing a compound of formula I as defined in claims

1 — 15, which process comprises

a) reacting a compound of formula

O
HO\T/H\ R
N
3
s R v
with a compound of formula
R'NCO III
to a compound of formula
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20 wherein R' — R* have the meaning as described in claim 1, or

b) reacting a compound of formula



to a conmpound of forrmula wherein RL - R4 have the
meani ng as described in claiml1l and if desired,
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wherein R' — R* have the meaning as described in claim 1,
and
if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

10
17. A compound according to any on of claims 1 — 15, whenever prepared by a
process as claimed in claim 15 or by an equivalent method.
18. A medicament containing one or more compounds as claimed in any one of
claims 1 - 15 and pharmaceutically acceptable excipients.
15 19. A medicament according to claim 18 for the treatment of Alzheimer’s disease.

20. The use of a compound in any one of claims 1 — 15 for the manufacture of

medicaments for the treatment of Alzheimer’s disease.

21. The invention as hereinbefore described.
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