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WO 2005/ 040126 PCT/ EP2004/010821 -1 SUBSTI TUTED '
. B AZEPI NE AND BENZO- DI AZEPI NE DERI VATI
wo Rt SECRETASE. | N BI TORS The i muent | orf G AEIEL 21
to conmpounds of formula R.1@8 R/NO~] N~ RY\H O
R3 wherein 5 R is -(CHR )garyl or -(CHR )q
heteroaryl, which are unsubstituted or nono, di- or
tri-substituted by | ower al kyl, |ower al koxy, CF3 or

1 | | i

g@ﬁfﬁggﬁg@@zﬁé 5 B Bt Rt gk debon »c

al Kyl e EoDY q-eyel oal kyl, -(CH2),: [CH(OH]I1D (CF2)p

CHgF(3_q), or is (CH2)nCR2-CF3, wherein the two R

radicals formtogether with the carbon atoma 10

cycloal kyl ring; R is hydrogen or |ower alkyl; D,

-is 1l 2or 3; misOor |; pis O, 1, 2, 3, 4, 5 or
ThéinvediRorfkelaes o cdmpdutls offorBdild S hydrogen or | over

al kyl; R3 is hydrogen, |ower alkyl, -CH2CF2CF3,

CH2CF3, (CH2)2CF3, CF3, CHF2, CH2F, or is aryl,

optionally mono, di qr tri-substituted by hal ogen, or

is - (CH2)" NR3RR, Raperein and R6 are

i ndependently from aadh_o0fhe @R"ogen or |lower alkyl;
WO 2005/ 040126 PCT/EP20(}4/ 0108 -2- R4 is one of the
following groups RB | P NR 1 I

wherein

RN 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, ~(CHa)n-Si(CHs)s, ~(CHz)p-O-lower alkyl, -(CH,)s-S-lower alkyl,
-(CHz)g-cycloalkyl, -(CHz)n-| CH(OH) - (CF2)p-CHoF(3.q» OF Is
-(CH,),-CR,-CFs, wherein the two R radicals form together with the carbon atom a

cycloalkyl ring;

R’  ishydrogen or lower alkyl;

n isl,2o0r3

m is0orl;

P is0,1,2,3,4,50r6;
q 180,1,20r3;

R* is hydrogen or lower alkyl;

R3 15 hydrogen, 10'Wer a]kyl, -CHgCFzCF;, CHgCPg, (CHz)zCF;—;, CPs, CIIFz, CHzP, oris
aryl, optionally mono, di or tri-substituted by halogen, or is -( CHa)NRR®,
- wherein R’ and R® are independently from each other hydrogen or lower alkyl;
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N O R7 a) or O R b) wherein R7 is hydrogen, |ower
(CH2)n CF3 or -(CH2), cydoalkyl; 5 R$ is
WOH%ryﬂéog}éﬁ | ower al kyl, -C(O) -phenyl, -C(O) - |T§rz004/010821

alkyl, -C(O O (CH2)a cydoalkyl, -C(OO (CH2), - | ower
alkyl, -C(ONH(CH2)n lower alkyl or -C(ONH (CH2)n

Rty Gh oad Jﬁﬁ’ﬂhefﬁ%mﬁd%}bﬁ%':gen | ower al kyl, -(CH2),
cycl oal kyl or-( and to pharnaceutlcally
suitable acid addition salts, optically pure
enanti omers, 10 racemates or di astereoneric m xtures
t hereof. As used ein, the term "#%ower al kyl"
denotes a satura aj ght - or brian d- chain al kyl
group cont ai ni ng jo 10 carpon W@atops, for
exanpl e, met hylz% ‘ propyl- 'so yl, n-butyl,
i -butyl, 2-butyl, -«utyl and the 8. Preferred
| ower al kyl 15 ¢f oups ar@-g@@ups mrﬁﬁ 1 -bB)4 carbon
atons. As used herein, the term"lower alkenyl"
denotes a partially saturated strai ght- or

whdrgigached- chai n carbon group contai ning at |east one
doubl e bond with 2 to 10 carbon ato é{Ozﬁglexarrple
et r%ﬁyhrdremm @wﬂkrbr(@iﬁa-@net 1~{§24H 37 Ldi enyl .
The term "cycl oal kyl " denotes a saturated carbocyclic
group, containing 3 -7 20 carbon atons. The term

"I onfeg hﬂirbwlo@ewsceoppwl \AC@‘}’—lcﬂvetr mqmck«no (CHz)n

Vi TRl e St Gkl - oo o5

nmoneya ﬁp{.(@ﬁﬁl ch;d@ﬂgﬂat i ¢ hydrocarbon radi cal

conS|s?|ng of "'one or nore fused rings, in which at
| east one ring |s aromatic in nature, for 25 exanple

e SRR L Y @Mahgcésmmm&tqh@wﬁéﬁ?@h)n ot es 2

2005/ 040126 PCT/ EP2004/ 010821 -3 exanple pyridyl,
pyrazinyl, pyrimdinyl, triazinyl, thiazolyl,
aﬁd’ﬁo@ihﬁﬁﬁ&’deuﬁédﬂ?}éhltamé’ aad @dldmorpgﬁlttapd»pticaﬂy pmdanmty)lmems,

the like, The term "halo denot es chl ori ne, i odine,

TaCPIRES Pfeliasierepstic Wémﬁ?ﬁgb%qu ~(CH2)n [CH(OH)]m
(CF2) P CHgF(3.q)" denot es a carbon chain, 5

¢ %a' n %re:ﬁ'}, t{?te? t%?rgn ower Elilyl‘? gg:{]otgst a? snz}tu.rated s {Hzlo? 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




- CH2- CF3, -CH2-CF2-CF3-, -CH2- CH2- CH2- CF3,
- CHr - CH2- CF2- CF3, -CHZ-CH2-CF3-, -CH2-CF2-CF2-CF

WO WPOBHCOH) - CFZ- CF2- CF2-CF3, or - CHe- (CFz)%C"@?O"W@S”
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term "pharmaceutically acceptaple acid addition salts”
enbraces salts wwth to inorganic and organic acids,

smefiplamhbyﬂ lP@faBin?I pgzma@dxﬁiyl iz ik C thagdolid, tBlabhettyl, Cfu@ﬂ‘;lpt;irazol

E %1 orlc %1«3”0 acid, formc acid, fumaric
}%‘fié?o Fb& ccetic acid, succinic acid,

tartaric add, rret hane-sul foni c acid, p-tol uenesul f oni ¢

acid and the like. It has been found that the

c onpOhniden Siial ggen dedotdsahlaing, Jodatecfiyoriecnd bas@ine.
inhibitors and the rel ated conpounds nmaybe usef ul in

R il

t@tteinidgiat kast oﬁahﬂog@gatﬁal, for eddinple -C}ﬁhF@Hi~Er i zed by t he

o Beade G TRt P ReeT S Pl or P P Chges, The

a0y-aiHl,-OFauE@s,-aFe-CI-CR) -FﬂIHZ-CEitmﬁ)e@FﬁﬂFar@szEﬂ, or

gﬁq;&hgﬁaé eta pepti des) which originate fromthe f
*recursor Protein (APP) by a series of

pr ot eqhy tdrm @hmm@uﬁmpﬁhheetﬂj adﬂnrolmsaltsﬂferrﬁnmehm with

been I.delatlfl ed o ti hﬁi} st abun ant
BB rod Sremicacidpesich AR TIan; AbAIEE Fdnyt o
phdspBoiicaid, it acid)foghie a@dﬂﬁrﬁdﬁ‘c&u@hnﬂieﬁ& mda mtdtilacid, succunc

splicin Abet red |ved
SBichon e dbels peplides e Serined fomits.
C—term ni, the main species are of 40 and 42

am no- aci d | engt h. Abeta peptides are produced from

APP t:nn O f&!}ﬁi &@ﬂ:ﬁ@ B iBbuAdldf@Bn@kl Brmilh QheO)-sectetase
enzyrres terned - y-Secr et ase. -Secr et ase cl
oL AT

frihibgtors andthe relatrd ¢mp¢¢ruis anaycherasrin] o thapeatmepf o

g{ he trans-nmenbrane domain (TM to produce a
efrm nal fragment of APP containing the TM and

cyt opl asrratic domain 30 (CTF). CTF is the substrate

o BB RN AL S At oy

posi ons A peptides_and

-Phthob gt ABnis characigrimed by thdeposition iin (hediraipyof amyloid

05/19@ rﬂpggug%ﬁgaggeﬁ%g.gggo;bnﬁm@tes@mpmm i ol ae

eng a ninor- specles carries
Foadfiflbdrh aﬁfﬁaﬁ Rptids (Abefatpep gdéswmdhmgmm frem the B-
e nore pat hogem c a

se
id ngcg{sgggrq’c@.n SAPY hreaterigs phpretao '}’ES]IC éxggg spe?ﬁ geveral forms
Xféﬁﬁﬁﬁe%%@n {2518 A rANBA] Heinfos? aBEidatt hié peeteRisf 698 761 and 770

severa pr otelns, Its exact CO[TpOSI tion._i

. pmissrasidstengih. Thepalbariss drom a single gene through Sifferential 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 Tength.

Abeta peptides are produced from APP through the sequential action of 2
proteolytic enzymes termed B- 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 -c.y‘toplasmatic domain

(CTFP). CTER is the substrate for y-secretase which cleaves at several adjacent positions

- within the TM to produce the A peptides and the cytoplasmic fragment. The majority of




Hovvever the presenilins are essenti al conponents of
hi_s act|V|ty and may represent a new group of

. woé’l?“&?@f‘?;l&f’ aspartyl proteases which cl eave t heGI/EP2004/010821
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substrates within the TM and-4whi ch are thensel ves
pol yt opi ¢ nmenbrane proteins. O her essenti al

Alt}éwg b8 0010 ¥mirR LI RIAH €, RCAShE ciids 3 Bdditional
rotiucts of the aphl and pe%%%enes rover? ° o

atsmbsatcrdataéss %ﬁ:myn‘%Batéarasslp@peedtmé)emlammemc amyloid

p Lateins of the Notch receptor famly, however,
-Secretase has a | oose substrate specificity and may

cl eave further menbrane proteins unrelated to APP and

Not The B-‘Ekteetysesmry?icampml ipyoteasei Thapsaotase [hys 7 pythotyy

for the, cti of ., Abet a e tides., .This bee

SRR HOBHERG BB AGE te o G CTmBOogopt PSRBT g aerstood

HBwepe bk pfesgfhtSar@aertial cdib d)rmﬁts”f@ﬂtﬁﬁlil:@ﬁ’fym@hﬂ’y represent a

oSSR S S e S oo

Wﬁllgﬁ o ﬁfeﬁ@él@eé ‘15913@02315 &%ﬂ@%l it;%ro{eﬁnst B |€§seﬁt§‘ﬂkomponentsbof ¥~

ective an rs of y-secretase Wl
secntsel hreftmm1¢abte1npmé&hmpnodn®nﬂtheta|phéméptn~éfgcm Yy

Pasict 5 TABTEg AT OEATY THOLe %80%“@%' GRENRF Hoeptor amily,
; .
R PR LAY SR e BRI 1t PR e

px@@ﬁnmmtshtedeswpbﬁdﬁ\ftedcurrent know edge on
y-secretase inhibition, for exanple.the foll ow ng

publ i cations: Nature_ Revi ews/Neu enc Vol
Apr The Desgetans SCEvg ieghsefiely Feapire) i éje 45 Alsta peptides

il dépilinGenied and b
“éﬁ%emg%%eﬁ\%wn g3 bg%%%tf?meﬁd ‘%*E’%%%?"’ﬁb%ﬁ enaL Do 7

Iomﬂm@ﬂlﬁwewbo znblbmry compends) inpegeeording to theapryloid hypothesis

mﬁé&é@&@%d g@ﬁ&ﬁfoﬁ%f Ata 1%%}%6 ]}ﬁg%gg&%észe {B¥ l%g) E‘l%ﬁ@ﬁﬂitﬁhat

: seleehireﬁrﬁd pdtS G HBR6k pﬁy—k&retﬁm willbe, uskfol for feE7pre@H8oB 884
~July Ri@and - Journal of Medicinal Chemstry, Vol.
tr@?ztmeﬂ%o 2001, 2039- 2060. WD 2005/ 040126
. PCT/ EP2004/ 010821 -5 Disclosed herein are the

C ONPRYK) @ @mpoahaddfahds ipentise, willlte uisfel wéatimgrgbbndecking the
of formula | and thejr phar maceuti cal |l y_accept abl e

ackiity of f-secrethss and meivsmg pr @reyenting 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,

Cuarrent 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 200 1., 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.




nmedi canents for the treatnent of diseases, related to
wddaesipesRcr et ase i nhibition, their manuf act upgr/EP2004/010821
medi canent s based on a conpound as defined above and
their production as well as the use of conmpounds  of
n the control n of

for en Al zh
o s DsTose i BN cmpanirs Ph IRl Ter by ol compotinds

of fbﬁ’ﬁlh@ﬂ dn¥l (R&E ghﬁ&%ﬁEﬁM? Scceh BRGNS For®he manufacture of
di astereoneti ¢ m xtures tor conpounds of formula I. In

mealmaa@p@cft)r the fiepenéry o diseasgedelpted te @mj\oﬁﬂm@aseﬁﬂuhlélonf their
for.nul a R / N~0 ein
ma%qu re’( 3merg? ;é/e%segp - O§1L'dﬁe %f?%egray %gr e

profigtibs hd Wil Eﬁ&@rusﬂﬁﬂ@)mpbtmd@ lof friiulsLiaghé tatted obyrevenhon of

| oner al kyl, |ower al koxy, CF3 or hal ogen, or is |ower
Al%hevew s qighRes-  al kenyl, -(CH2), Si(CH3)3, -(CH2)n

eye %o 0 CP?%I&\QH Paﬁgrﬁ%)a?l é&(ﬁﬁﬁeﬂrﬁ?%@ %n:u‘ %(ﬂners ragimaltgs or

d1aé@k®)1&t€lﬁxﬁ?& fonbanpoundshd fennealRLr adi cal s f or m

togther with the car atom a cl.pal kyl el 1
et Berq 16\%‘?‘”‘2?32919 COHW"P&gS_vL?iJ tge 8?‘¥e§sa1 ﬂﬂq‘?ao or
1p|so,123450r6 gis 0,1;2 0or 3; R is

hydrogen or |lower al k@l ; -5a- B3 is hydrogen, |ower
al kyl, - CH2CF2CF3, CH2§E3, 2CR8, CF3, CHF2, CHF
or is aryl, optlonaIlRy gr tri-substituted by
hal ogen, or is -(CH2) nNRgR6, 3vvh rein 5 and R6 are

i ndependent|ly from each other hydr ogen or |ower alkyl;
R4 is one of the following groups R6 N N~/ N

wherein

R' s -(CHR’)g-aryl or -(CHR’)q-heteroaryl, which are unsubstituted or mono, di- or
 tri-substituted by lower alkyl, lower alkoxy, CFs or halogen, or is lower alleyl, lower
alkenyl, -(CHa)y-Si(CHa)s, -(CHo)p-O-lower alkyl, -(CHy),-S-lower alkyl,
~(CH,)-cycloalkyl, -(CHy)p-[CH(OH)] p-(CEs)p-CHgF(a.q), O1 is
-(CH3)o-CR,-CFs, wherein the two R radicals form together with the carbon atom a
cycloalkyl ring;

R’ ishydrogen or lower alkyl;

n is1,2 or 3;

m is0orl;

p 10,1,2,3,4,501r6;
q 180,1,2 or3;

R®  ishydrogen or lower alkyl;




OR a) or RO b) wherein R7 is hydrogen, |ower

al kyl, -(CH2)n CF3 or -(CH2), cycloalkyl; Rs is

hydr ogen, | ower al kyI , -C(OL-phenyl, -C(O-I ower

al kyl, -C(O O (CH2).- cycloatkyl, -C(O O (CH2)n-I ower

aj kyl -C(O)NH- (CH2 | ower aIkI or

R'c( & Nrdlrogem owerydiy aﬁk&CFvCHRQCHsCBsy (€ BgofFs, CFweFHIF:, CHLF o is

al k 506
pha*k%ceéj tica In)%&gglu?it%a esugjcgz?%l %?ﬂgg ]Iai? (éﬁ°)“NRR
opt ivdereip R5uand Repearindepradently framendh eﬁleohydmgan or lower alkyl;
di astereoneric m xtures thereof. The nost preferred
compounds of fornula | are those, wherein R4 is a).
Espegi £ ounds fromthis group are
th ose6 ﬁﬁgégﬁﬁﬂﬁﬁﬁ QDE€£B phenyl, unsubstituted or
nono, - or tri- substltuted by | ower al kyl, | ower
alkoxy, CF3 or halegen, for exanple the follow ng
compounds: (2, 3-dj lor - benzyl ) - car ffanmi ¢ aci d
(S)-1-(5-net hyl - 6- A di
di benzo[ b, d] azepind{ 7- yhcagr banmoyl ) - ¢t hyl er,
(2- trlfluoronethﬁl-. i
(S) - 1- (5- net hyl - 6- 6x0-1, 7- djyhy, R
di benzo[ b, d] azepi n-7- ylcarbanDyI)-ethyI este?,
(2-nethy|-benzyl)-carbanic acid
é#? 1- (5- net hyl - 6- oxo- 6, 7- di hydr o- 5H

g@zo[b d]azepln 7-yl car banoyl ) - et hyl ester, -5b-
(2, R'ds bhdrogen,hews c -
(S)-1- (St’metg hyl - 6- ﬂ%ﬁe@%‘u%éagd%cm“ cycloallyk
dibenzo[b d] azepi n- 7-yl car banoyl ) - et hyl ester,

(5 Bk by poRt it e Erhepal ol lewasatiab -PiOIG-(CH-
?; e grydei!kyll, @(@)ﬁlmﬂn ))n-@;‘%é Lia]rkg'gﬁn-@goa)cl\]l}é—( CH,)p-lower alkyl or
(S): 9?9%%@@;%—6@%@% 7- di hydr o- 5H-

di benzo[ b, d] azepi n-7- ylcarbanDyI) et hyl ester or
(2,3,6-trifluoro-benzyl)-carbam c acid

( S) RY ig(lgpdvegeny lower abkg; E((:?-Izg; EHatyB bk — (CEL)-CEs
di benzo[ b, d] azepi n-7-yl car banoyl ) - et hy ester. Further
preferred are those conpounds with R4 is a), wherein

z:utﬁé1 ted ﬁl’g}r%%% ﬁ?aﬁ%%%im Qn%a]ﬂ) purfa glganetl)c()fanné?sl, ©
T4cBmateR of HisktenammterkihithyrecieRoni ¢ aci d |
(S)-1-(5-nethyl-6-0x0-6, 7-di hydro-5H

- 902 IR RERR Binpolin GG AR 88 e, Shercin R s ).
Especially preferred compounds from this group are those, wherein R' is -CH,-phenyl,
unsubstituted or mono, di- or tri-substituted by lower alkyl, lower alkoxy, CF; or
halogen, for example the following compounds:

- {2,3-difluoro-benzyl)-carbamic acid (5)-1-(5~methyl-6-0x0-6,7-dihydro-SH-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester,

(2-trifluoromethyl-benzyl)-carbamic acid ( S);1—(5-methyl-6~oxo—6,7—dihydro—5H—
dibenzo[b,d}azepin-7-ylcarbamoyl)-ethyl ester,

(2-methyl-benzyl)-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-pent af | uor o- propyl )-carbam c acid
(S)-1-(5-nethyl -6-o0xo0-6, 7-di hydr o- 5H

di benzo[ b, d] azepi n-7-yl car bagoyl) et hyl ester,
(2,2,3, 3, 3-pent af | uor o- prop Y-carbamc acid

2-f1 uoro- 1- (5- et hyl - 6- oxo- 6, 7- di hydr o-

5H di benzo[ b, d] azepi n-7-yl car banoyl ) - et hyl ester,
(62-&fldoih-Begtcaftaude acid (S))p) 45-methyletrbro-65+ dihydro-5H-

dégﬁggg%m@@&%oﬁ ydr 9:5H VO 20051040126
(QJMIﬂa@fcbbéﬂz?lz)Qﬁtbamﬁc i §8)oBByhithylropys-6gsdibydro-5H-

dtisp et oo wo - EgOT oW, i benzol b,

(828R trifuoTy! bﬁemyé:hrcﬂmmb leﬁﬂfcthyh -6-0x0-6,7-dihydro-5H-
am C acl

| f l.uor [ )
dzbﬁnzeé?vé arzcz(ﬂs~ f%@ﬁ@l%ﬁ@wgew&rhydr 0-SH 5
(ﬂ Ish@&iﬂa{&ocﬂeaﬁﬁpwbzmwa@ﬂdsmw Yre@iyhglosesd, Bdihydro-5H-
, 3, 3-pent af |l uoro ¥ -carbam c acid
fs‘)n-‘lﬂ )ZeIBﬂT?EYIWb%OSéié&G S bydr o-
EEF g' getnmf[r@l eldﬂ;@f’eﬁl@& Ere7ﬂ1}é§eﬁdﬁﬁiﬂﬁﬁl\dls yitihit a)pehedin R is
rifl uoro-

Sh-[GEHQ )]nre(ﬂﬁy)lp- q;%ge}(): %gg%ﬁé@%@hmng compounds:
(g'z,d m&oﬁgﬂﬁﬁﬁﬁrﬁaﬁlcﬁkﬁqsﬁé%yﬁ)eﬂﬁl Bédxoﬁﬁiﬁfhydl‘&SH~

(3,3 pent af | uoro-putyl)-carbam c acid

d@spmmﬂ{@ qaﬂﬁ%ﬂﬁ?bmﬁdﬂk@ﬂwﬂqﬂﬁwhydro 5H di benzo
dﬁ% 5:% 3%3%0?0 ﬁ:!‘(%? Hhamlit a@xﬁl'@% -1§81REthyl-6-0x0-6,7-dihydro-5H-

af l uoro-pbutyl’)-carbam c acid

@D-ZSD&( @byemnﬁeﬂwbar@omc@tbal tefh hydr o-

(4 S A AL bt o e

s&ﬁdm@[ba@mpw yicattzg)oyh-ethyester 5

SeSed A R i spcngmy

(S)-l-((S)-S-nethyI-6-oxo-6,7-d|hydro 5H—

di benzo[ b, d] azepi n- 7-yl car banoyl ) - et hyl -ester,.
(2,2, 3,3, 3-pent af | uoro- propyl ) -carbam c acid
(S)-1-((S)-6-0x0-6, 7-di hydr o- 5H

di benzo[ b, d] azepi n-7-yl car banoyl ) -et hyl ester, 20
(3,3,3.-trifluoro-propyl)-carbamc acid
(S)-1-((S)-6-0x0-6, 7-di hy(iro-5H

di benzo[ b, d] azepi n- 7-yl car banoyl ) - et hyl ester,
(2,2, 3,3, 3-pent af | uor o- propyl )-carbam c add
(S)-1-((S)-5-cycl opropyl net hyl - 6- oxo-6, 7-

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

ester or (2,2,3,3,3-pentafl uoro-propyl)-carbamc acid
(S)-1-[(S)-6-0x0-5-(2,2,2-trifluoro-ethyl) 25

6, 7- di hydr o- 5H di benzo [b d] azepin-7- ylcarbanoyl]
-ethyl ester.




Preferred are further conpounds of formula I, wherein

LS, and R is (CH2)n cycloallcyl, for _
wo?ﬁ»gé@gﬁﬁ ! ?ég@hﬁ(@mloszl

5

1

<

i5

2

=

25

30

35

oW ng corrpound: cycl opropyl net hyl - car
acid 3-nethyl-1-(5-nmethyl-6-o0x6-6, 7-di hydro- 5H

di benzoéb d] azepl n-7-yl car banoyl ) - butyl ester. 30
Flti‘ﬁ @ﬂ@ﬁﬁé@ﬂaamo)dbpm}hcﬂerof formula |, wherein

| g—:.?)or?réfh S {c%)ln&%ﬂ:?ggr%gn at%lohI%dIO 1€ WO R

1 Oget Ner "Wt
dlprepin-Aeylcafamept pppirel eshe, f ol | owi ng conpound:

ggg %ﬂi@% amt bt G ARELTR Sl 3 RATE 5 ififdro-5H-
bmldfbd]@m—ﬁeﬁ@dﬁmmﬂhz@pl atefs y| car banoyl ) - et hyl

G P gitaE o Rlon B et a8 T DS S SPGB G0 gh f fiero-
Fh31diesnizolly, cﬂmpmumlcatwrﬂﬁ%étﬁﬂ@im PCT/ EP2004/ 010821

O TR PP, 5 ooy 5
d;ibtranﬂl)d Jeepitd- 7q>icaﬂbmc7y1yhthald3&mpyl )-ethyl ester.

AL A0y SRR3R B 0 B o5t

diber2p (h, 8 Bepixe Atyddathioi e pethpldsier.car bami c. aci d

625 5P o B s R ST (5)-5-methyleg-omo-6,7-byco-

TH-ditepio{b3H sdepiar Datvaghainogl)hathy lestteler

0253 g BT L P A BeR b o R] AR S (9)1-(0) Sty
R00-4,75dih bﬁiﬁdﬂj@ﬂk&ﬂbbﬂmphb}’ ylcisbanoyl)-ethyl ester,

2 S erd AR e (3 45 Shath- g iy deost
cm:manﬁ@lﬁ?mxﬁmmm A fté? f Shyer o 1.4

@#aﬁég Peata “%Té’rHSR 1CATDREYiE w@?ﬁg &&Sxé@#e hﬁh@f’ ot
@beﬁgm%@gﬁz Clp(;d‘dr,%@y_lgt}rggrg&yl) carbam c add

SRRy prorsmar oA B 511 Dof-gesiRy PvarossH 5.t ot
d@éﬁéé}’bog nb??&@rﬂeﬂﬂo L eth lééteazepl n-3-yl car banmoyl ]

In anther as herelsp

(@%h%%ws%@ a%rowmpﬁé @ﬁaw@ -5-qyclopreRy 51?@55?% gz&m 6,7~
dihydfo-5H-dibenzo[b,d]azepin-7-ylcarbamoyl) -ethyl ester or
(2,2,3,3,3-pentafluoro-propyl)-carbamic acid (S)-1-[(S)-6-0x0-5-(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)g-cycloalkyl, for example the following compound:

cyclopropylmethyl-carbamic acid 3-methyl-1-(5-methyl-6-oxo0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-butyl ester.

Purther preferred are compounds of formuila I, wherein Rtisa) and Rlis
-(CHy)CR,-CFs, wherein the two R radicals form together with the carbon atom a
cycloalkyl ring, for example the following compound:
(1-trifluoromethyl-cyclopropylmeéthyl)-carbamic acid (8)-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:




I

OR31-1 wherein R is -(CH2)n aryl or -(CH2)a

wobhessarueagsy! ., which are unsubstituted or nono, p&i/Er@H1/010821

10

15

20

tri- 20 substituted by | ower aI kyl, |ower al koxy, CP3
or hal ogen, or is |ower alkyl? (CH2)n O | ower al kyl,

L R e

dib &3 )tad BRDICHF i caabamohethel &tdrhe two R radicals form
together with the carbon atoma cycloal kyl ring; R2
I's hydrogen or Iovver al kyl; 25 R3 is hydrogen, | ower

I i. L
o 8 En et PR R PRt ot
gmquseamfdafcxmmle% are i ndependently from each ot her

B R AaE s orRD s adE e G b wapytctamegprt-2-0x0-

@,&Eﬂstrﬁhfdﬁdllzﬁbajzoﬁf [ 1 Jdeazbpin-Iajlearbamolif-etisy] kaaver

Rl it kb i (St sl sy 3-oxo-
% kﬁﬁah;&ﬂﬁcb (I)H]—bgdzo 13{1,4]Gipintteyiydrhamonl)- ethyl ester '

cal,l aci d addltlo
BESaaRTk b %ﬁiﬁéﬁ%ﬁﬁ% PeradiarbioBlgRBatdyion)-
pdbpshﬂaﬁm@rz 545 vetrbliyeiso-beerofbf{ 1,4[digzepiresbirbontipecidds
of. fo atnd their pharmaceutically acceptable
%QPP?P%&% &80 r epared by et hods known in the art,

(bop3, B3peptatuotdyprop ﬂg%&ﬂﬂﬁud e6aé (S)bB{KSML @yélopropplnodtids

Ehshc’ [y O R e SO n pr ocess

beerabl (3 chaaeﬁ:ea dafiandooamll@rof formula O HO
I\kgﬂba{ i B vﬂlh a cg&n};ougd of fornmula

In another aspect, there is provided the compounds of the general formula, o

O

2
R\N O\')L R*
R N”
T LA

o R I-1
wherein

R s ~(CHy)y-aryl or -(CHy)p-heteroaryl, which are unsubstituted or mono, di- or tri-
substituted by lower alkyl, lower alkoxy, CF; or halogen, or is lower alkyl,
-(CHa2)y-O-lower alkyl, -(CH,),-S-lower alkyl, ~(CHz)a-cycloalkyl, -(CHz),-CHF,
-(CH_),-CFs, -(CHa)-CF,-CEs, ~(CHa),-CEy-CHE,, -(CH2)n-CR2-CF3, and
wherein the two R radicals form together with the carbon atom a cycloalkyl ring;

R?  is hydrogen or lower alkyl;

R®  is hydrogen, lower alkyl, -CH,F, CHF, CFs, aryl, optionally mono, di or tri-

substituted by halogen, or is ~(CH,),NR’R’, wherein R and R are mdependenﬂy
from each other hydrogen or lower atkyl;




15 RNCOIIl to a conmpound of formula O Rl NYOV R4
wolo/RB28 | a wherein RL- R4 have the meani ngPGREP2004/010821
descri bed above, or WO 2005/0§0126 PCT/ EP2004/ 010821
-9- b) reacting a conpound of°formula O HO ~N R4 R3

HIV w onpound of formula NHR R2 Il in the
Ror e‘é@ﬂ'&é%‘ﬁ‘ﬂﬁﬁ%%ﬁ?@ phosgene equi val ent and a base,
to a conmpound of formula R\ O Rr o NRA .OR-3H
wherein R - R4 have the meaning as described above,

g\ i f desired, conyerting the conpounds obtained into
maceutically acdeptable acid addition salts. In
spect, th P rovi ded a conmpound as

_above,” nev repared by a process as
defi-ned above or by—an equival ent nethod. In another
aspectr’ thqge(ﬁs Br ovRUed d)medi canent cont ai ni ng one
or nore conpounds as defined above and
pharmaceutically acceptabl e exci pients. In another
aspect, ‘there is provided the use of a conpound as
WhgiRithed above for the manufacture of nedicanents for

t hert fexidrRildyl 6f -(BH}Rgicloatkys di sease. The detail ed
description can be tfound bel ow and in Exanples 1- 83.
The starting '

R%, R’ are independently from each other hydrogen, Jower alkyl, -{CH2)s-cycloaliyl

or ~C(O)-phenyl

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

or diastereomeric mixtures thereof.
The present compounds of formula I and their pharmaceutically acceptable salts can be

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

In another aspect, there is provided a process for preparing a compound of formula

I as defined above, which process comprises

a) reacting a compound of formula

with a compound of formula

15 RINCO 1O

to a compound of formula
H 0
N_ O R
T T N
O R la

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




woBRhSlbpks of formula V and VI are known conpouigs 0610821
may be prepared by nethods well-known in the art.

2005/ 040126 PCT/ EP2004/0108219--10 Schene 1 OO0 HO +
N'2 R coupling reagent HO_ R4 CHNR3 VI IRe HIV V
O R redinga corpopinEformgdal O 1 A3 la or optionally
OO0cl R OI " all 1~-NYO R HO XNH RoNI i o
base RH7 IVOR3 R3 2. MHRRZ 11 1In this schene
Rl to R4 are as descri Hgd afjove.s I'n accordance with
schene 1 a conpound of R-T maybe prepared as 5
follows: An hydroxy-acid & fBrnmula Vis suitably
activated, for instance wth a codpling agent such as
EDC (1-(3-di met hyl am nopropyl ) - 3- et hyl car bodi i m de),
atﬁtd conver%eg vvl‘t’g an anine of formula VI to an ‘
AOPeTat 8t fiaxy compound of formula IV. This can
be transformed into a conpound of fornula |la by
reaction with an i socyanataROR? fiormula 10 11 1.
Optionally, a conpound of fornula IV can be
.transforned into _a conpound of fornmula | by reaction
inthe grogenqgiof asisable phepesee eqpivalantand adiwge.a base, such
as 4- nitrophenyl chlorofornmate and triethylam ne, and
an amne of formula H

to a compound of formula
2 O
R\N o\]/lk R
R‘l/ N’
b e
O R I

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

and
if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

In another aspect, there is provided a compound as defined above, whenever prepared
by a process as defined above or by an equivalent method.
In another aspect, there is provided a medicament containing one or more compounds
as defined above and pharmace.uﬁcally acceptable excipients.

| In another aspect, there is provided the use of a compound as defined above for the
manufacture of medicaments for the treatment of Alzheimer’s disease.
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

well-known in the art.




10

15

20

Several conpounds of formula | maybe converted to a

woS&shsipendi ng acid addition 1s salt. The cQMeESh@hios

I's acconplished by treatnent with at |east a

stoi chionetric anount of an -Hppropriate acid, such as
hydrochl oric acid, hydrobrom c add, sulfuric add,
nitric acid, phosphoric axhemadd the |ike, and
organi ¢ aci ds suchas acetic acid, propionic add,
glycolic acid, pyruvic acid, oxalic acid, malic acid,

mal oni ¢ gcid, succinic acid, maleic 20 aci @, fymaric
aci dHo [i coadd, ngjrtri cc_ﬂﬂiffﬂﬁhzoi HOacid,-Ti nnani ¢
add, el i c add, netwanesul fonic acid, H W

et hanesul f orfi ¢ aC|d p-tol uenesul foni c adﬁ salicylic
add and the 1ike. Typlcally, the free base S

di ssolved in an inert organlcc sol vent such as di et hyl
et her, gr'gedyln acet at,eN chbl opiof orim et hanol or net hanol
and t he—ker and e Jci djadfed in a WD 2005/ 040126
PCT/ EP2004/ 010821 -116si ikl ar bl vent. The

t enper atapfiosalys mai nt ai ned between 0 C and 50 C. The
resulting salt precipitates spontaneously or nmay be
brought out of solution with a | ess polar sol vent.

The acid@ddition salt nmpounds offﬁprnula .
maybgsconver ged to the[icﬁlt spgndi ng freeN o
treatmeyit Wth at | &St ast0|caﬁ|orretr|c eqle,enitl of
a 5 surtabl e Wase Such as. sodlum or pot assi um

hydr oxi de, potassi utn cH¥®Bnat'e, sodi um bi car bonat e,

a I th%%lﬁnﬁ’cét}gle%%\E?VI?%;&%%”ESHP??O?sglo]tirsml ;Slolssggg
XZS osrroRdie v Rae oL s CORBOtG. BoRRs Y eatbered o

fillowent i on may i nhibit the y-secretase. 10 The
c ounds, wer.e i nvestiga n ac¢cordance wi.th the,
Apdy oFFPeid cr#é?ralﬂaf tlélsmtatb%b%cewts iTBhingRnge W7 é??ﬁlé*g agent
s@HSEDIE - (\%ﬁamyetﬁh ;nmehdpaﬁ]yi)cmgmt ﬁ&)l dﬁt aﬂddg;earﬁivl @lnuat}aﬁmm an
in assay i ch neasuré e _proteolytic eaya !
asgiferch BB NG fa 4 BemREdiAl BE RF R RRNA £, B hisn be
tREsFG R dAUh Y a c&ﬁ?&ﬁfd SHT6HRuI 10by redcBFEE &) BoGfanhfeef formula

-secretase Is fused in its cytopl asm c gomal nto a

Qmivenlpeicomponpder formmls IV gndatransiormed o Ricompofp of
erHx%la% oﬂaﬁt@a LERAld Sﬁlr BRqui¥alént andfewa@é lsdch as 4-

| uci ferase, which expre 'S enhanced lg

nitrophensl dﬁpmfﬁrmet@ta@d m@hﬂmwemvi an ppEefof §f€§1 yBstrate

by y-secretase will lead to expression of the reporter
gene which can be nonitored in appropriate assays.

Térverpl swopermise! fominla I nay ba canvsted & deareesppmdag aridgddition
sfi€l lular assay where e.g. HEK293 cells are transfected

W th a vector which expresses the 20 cDNA for the
Thmmvem ianconiplshedbrirettmeniyeith aplepst & dwichiomefric/pmount of an

ﬁx‘fa[tg agﬁ%uléﬂ]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




The amount of secreted peptides can be determned with

woSORfldi6 ELI SA assays. Cell lines of neuronghypkbh@iios2i

w
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secrete Abeta peptides fromtheir endogenous APP gene
whi ch can be neasured with tHé-specific ELISA assay.

Treatment wi th conpounds which_ inhibit y- secretase .
siratkOenta T he HUReFSTCGs mendriarbHenben 6°C A 5P ilo b Ferglting salt
ALl T 7 .
B B P e B T SRR Ry el olvent
aa@g source of y-secretase and a reconbi nant APP
s Ubsreridraditon selés ofcopogndoef formulel meayiiersanverteddo i no
cBfredonain T ABY tleb$R8h: Wahdt @45t eibmbRebf dqulfent of 2
purifjcation which is expressed in E. coll In-a i
shisghie basappad s epdiEgserRptyssienbRydrexide, potsiigm crpasate, sodium
i@t @Rmor, @h8 ik 1@ responds to the truncated APP
fragnent which results after y-secretase 30 cl eavage

of the extracellylar domain and which constitutes the
y- sEdE sompauS ARl fords | mebtherphaymprentieqllyugablgaddition salts

 pe8esyValiBBlel phatihactMdgda] el%&éo%fg%géa}% it Bds38eB T4k that the

(2000). Hek293 cel Is VD 2005/ CT/ EP2004/ 010821
cobpounds ofehé presau inventdos map iredbithek H-$eeratdser osonal
fraction is isolated by differential centrifugation.

The ranes e solybili,zed i n,deter t. (.0, %, .
Chn R B RRRa e BRIl IR Bl Pt BRIl alheinafter
Abet a pepti des which are produced by y-secretase

cl eavage of the subBékapBordby-cetantasgapy specific
ELI SA assays as described (Brockhaus M 5 et al,

Neuroreport 9(7))1481-1486 (1998). The preferred
conpot ALEIFIRS %?Pm sgan basp tqd-m@éﬁv%@@a%eaﬂ%e the

phOEENRBLOU coftifle KARGEADEY, SOE U RvHD T can be cellalar
aN@gs whka e%ﬂ? Msubsﬁt&ﬂﬁ@gﬁ&r&a&@:‘}s fudEl . i@%gtog;!asﬂﬂ@domﬁﬂ toa
0.011 61 0.004 23 0.096 63 0.008 25 0.066.64 0.002

t2ps@ingipg fagon Coisare pngeasgbwish tiis Gion groe gnda pepogter gene, &g,
ﬁgifgfgg%eggsepwﬂi%ﬁ e}Zp’ie&ileqg entBAcH Q)Q’thg PraQs QPlion Ft6r. Blebvage 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 v~

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 asa

source of y-secretase and a recornbinant 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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The compounds of formula I and the pharmaceutically acceptable salts of the

10 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




on the inhibition of the y-secretase, such as of
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sand will, of course, have to be adjus
t he i ndividual requirenments i-nzeach particul ar case.
In the case of oral admi nistration the dosage for
fadlof sabbas) cvaed tabletndiafénsthdd BAd saft gedutiale @uipsuld3N@lutipns,

er,..day of a co nd.30 .of general fornula, | Qr of
LS ERY P eBERTORY LRRaURE St B ARy Rt EapF gected rectally, e.g
atbeformifeupmaitbridshest ettbrallf g, dattefordosigfctivy stlations.

adm ni stered as single dose or in divided doses and,

in dition, the u r-limt can als. exceeded when
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500 2. Hydrous Lactose 159 123 148 --- 20 3. -Corn .
g: gr n pé\gﬁg’%egggz ggpgqahgg%g@é%m%%&%% ﬁé;lstainsp'resl.\éhr%%evgé, olibilizers,

stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying

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

other therapeutically valuable substances.

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
cc;mpounds 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 I or of the corresponding amount of a pharmaceutically acceptable
salt thereof. The daily dosage may be administered as single doge 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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Manuf acturing Procedure 25 1. Mxitens 1, 2 and 3 in a
j_ l m xer for 30 m nutes. 2. Addlterrs4 n
Wozbrida}ogna%t’efor 3 mnutes. 3. Fill into a sui tab‘TCeT/ﬁzglﬁ'“1%10821
capsul e. WD 2005/ 040126 PCT/ EP2004/010821 -15 Exanple
1 Benzyl -carbam c acid

(S)-1- (5-net hyl - 6- oxpaHlet BogliviiydsR (Wit di-benzphb, d] azepi
n-7- vyl carbanoyl)-ethyl ester Y Y O N~ O 5 a)
L%g)-z- drtoxy N- ( 5- net hyl - 6- 0X0= ,.7-di hydr o- 5H di benzo
Ei%%%‘?—ﬁ- ~D- propi onam dél‘-g—%'gbg@oxybenzot riazol e

(344ng, 2.55mmol), diisopromyhgt hyl @sime ( 659wy 500 mg
5.1mmol) and

(3-di_net hyl.am opyl ) - 3- thyI carhodi i m
lhydé%moBP d’ﬁ rﬁ%gg[ng 2.55 O ol gvvere atifed to HY
2co0LaflodeGAsByds@lsudT@n of 73123n no- 5-1rmt hyl - 5|—1307|+ 150

d|b azepi n- 6- one hyd ochlorl (700
E?Z[g%gsq(ﬂ(ﬂ-lactic aci d {252 ng mnqqg) in %QE

4( 7TrMicreegssillider @diutyéer ni ght 3@t r. t. 3]jhe sol vEnt wasiso
eva rated, the residue was taken up in 1
di cHP8PEHEPILTAZeENd washed with water. The orlganic
phagetalvas dried over Na2S@4y and eviaggor at edigApon 8§31
chr omat ogr aphi c purification (silica gel, 15
Nicloro hane / nmethanol =1:0 - 9:1) the title
COREGHRS glr—quant ) was obtained as a white
solid. b) Benzyl-carbamc acid

1 S)NﬁxlitEmﬁgt hyd aﬁ@&ﬁiiﬁaﬁﬂﬁhh&tﬂrpm:ﬁbﬁd\:abanzo[ b, d] azepi
car ba yl ester 20 Benzyli socyanate
2( 13D 59/ ‘rlio%ﬂtﬁo) was added to a sol ution of
3(9) ﬁ%s hhléj WebtHrBu hsdmtablg ﬁﬂéln equipment. -
ro- I benzo az -y p
4 opﬁéﬂaﬁ?%émege%go oo it SRR B PP S

heated to 100 C for 1 week. The sol vent was evaporat ed
and the residue was dm@ge\mﬁmmnw (0.5 m). The
title compound, MS: me = 444.4 (MrH+) (29 g, 67 %,
was. i sol.ated fromthis m xture, b ut omat ed,
I—fﬁﬂe@é?r!%é{i%é HPLC 25 (YMC cangieaisels c1g col um

50x20mm sol vent gradi ent 5-P@g% CHIGENngn 0100 g 500 mg
TFA(aq) over 6.0 min, 7v = 230 nm flow rate 30

1M B sound of formula T 5 25 100 500
2.  Hydrous Lactose 159 123 148 - (
3.  Corn Starch 25 35 40 70
4, Tale 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.




Exanpl e 2 30 o-Tol yl -carbam c acid

Wdz%}ﬁ/ﬂszﬁ' nmet hyl - 6- oxo- 6, 7- di hydr o- 5H- di benzo{,@.nﬂ,ﬁéﬁ&iosn
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- 30

n-7- ylcarbanoyl)-ethyl ester WO 2005/ 040126
PCT/ EP2004/ 010821 -16- 01~ \-/is5N JI (OG0 H O N~ The
title conpound, MS: me = 444.4 (. MH+), was prepared
in analogy to exanple 1 fizamplelol yl isocyanate.
Exanple 3 5 (4-Fl uoro-phenyl)-carbamc acid
(S)-1-(5-net hyl - 6- oxo-6, 7-di hydr o- 5H
chrbe'hmladsnizt]aaizie(ﬁ)-ih—(B—ryéthﬂF@mﬁJ?}dihMmLSIé—slﬂeansz(d}énpm-%
7%?&'?515 1\5,@%1 gs The title conpound, Ms: W = 448.3
7( oY Yh¥&Pared in anal ogy to exanple 1 to from
4-f | uorophenyl isocyanate. Exapp 4
(3- Fl uor o- phenyl ) - carbam c aci @
(S)-1-(5-net hyl - 6- oxo- 6H7-di 5H

thyl ester F
opound, MsS: me

di benzo[ b, d] azepi n-7-y ZE"B s
NFNO-Ni 0O HO\ 15 Tha,tdtle

448.3 (MrH+), was pr ed in analogy to exanple 1
from 3-fl uorophenyl isocyanate. Exanple 5 20

B PRIBRIrdxyyN- (Gahbli-6-08616W-dihydro-5H-dibenzo[b.d] azepin-7-vi)-

S): 1- (5: et hyl - 6- oxo- 6, 7- di hydr o- SH
éﬁ—é&ﬂ%@@é’o , d] azepi n- 7-yl car banoyl ) - et hyl ester

Il

‘Hydroxybenzotriazole (344mg, 2.55mmol), diisopropylethylamine (659mg, 5.1mmol)

and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloridé (488 mg, 2.55
mmol) were added to a cooled (0 °C) solution of 7-amino-5-methyl-5H,7H-
dibenzo[b,d]azepin-6-one hydrochloride {700 mg, 2.55 mmol) and L-(+)-lactic acid (252
mg, 2.8 mmol) in THE (7ml) and stirred overnight at r.t. The solvent was evaporated, the
residue was taken up in dichloromethane and washed with water. The organic 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.

-carbamic acid (8)-1-(5-meth 156-03{0-6 7-dihvdro-5H-dibenzo[b,diazepin-

- ylcarbamovl)-ethyl ester

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

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

“o-Tolyl-carbamic acid (8)-1-(5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-
yicarbamoyl)-ethyl ester
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Jo~,~ NY'NN CSO0O=HO The title conpound, Ms: me

wo n0éefis (MH), was prepared in anal ogy to géi‘)ﬁ%(%yhoszl

from 2-thienyl isocyanate. 25 WD 2005/ 04012

PCT/ EP2004/ 010821 -17 Exanplie-6 Et hyl -carbam c acid
(S)-1-(5-net hyl - 6- oxo-6, 7-di hydr o- SH di benzo[ b, d] azepi
n-7- yl carbanoyl)-ethyl ester ‘ HcO "NN 5 O0OHO
A sol ution of
(S)-2-hydroxy-N(5- i hydr o- 5H di benzo
[ b, d] azepin-7- yl)- |qﬁa 3 ng, 0.09 mmol ),
4-ni trophenyl chl or mit e” ( oy, 0.09 mmol), and

triethylamne (20 mcrollter in tol uol
TRl st M i = 444 (O v ¥ FREPHY Pb%rmﬁﬁtasxamﬂe 1
frérh. 9ol iso@yshafd’0l ) was added and the m xture was

shaken 10 again overnight at r.t.. The solvent was
evapor at ed and the resi dugxao%Ble& ssol ved in DVF (0.5
m). The title compound, M5: me = 382.3 (MrH+), (11

% was Jisolated fromthis mxture b
(1 erpepletnyDeasanis i 4S MPU BT ¥ Py e dHeol unm
% CH3CN in 0.1 %
dl?’FA(aq) 6@? Eargmgtﬁrm?g%&é X flowrate 300
m/mn). 15 Exan‘ple? (2-Meth -ethyl)-carbam c acid
(S)-1-(5-nethyl - 6-oxo- 6 7-di h

di benzo[ b, d] azepi n-7- d,@rke)a | ester NO Op 20
The title conpound, ﬁl \(MFH+) was
pr epared in anal ogy ern'pI e 69from

- net hoxyet hyl am ne. Exanpl e Propyl - carbam_ c acid

| TlQCS} ercompapad hYIS: B 48, 37 Mi Ry )l es Biep#ed Ehanslegydp s5aprle 1

fr8h G-Afotoph SR RBERNA - et hyl ester

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

o AP
F\ONE% N ) N

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

Thiophen-2-yl-carbamic acid (§)-1-(5-methy}-6-oxo-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

e
@S/Njgog EION\

The title compound, MS: mje = 436.3 (M+H"), was prepared in analogy to example 1
from 2-thienyl 1soc:yanate




.NON 0 H O WD 2005/040126 PCT/ EP2004/010821 -18 The

Woido&bﬁu npound, Ms: nmfe = 396.4 (MtHt), wasppiRPR0HG0s21
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Inanalogy to exanple 6 from propylam ne. Exanple 9 5
Cycl opropyhnet hyl - car bam ¢ adi -
(8)-1-(5-nethyl -6-o0xo0-6, 7-di hydr o- 5H
di benzo[ b, d] azepi n- 7- yl caBhampll6) - et hyl ester HNO-N N
O HO The title conpound, MS: me = 408.4 (M:H+), was
‘prepared in analogy to exanple 6 from
Ethi- Bﬁhﬁhﬁb’dcﬁd’ (&)-apisanathel-6-bRo-Bxadihlyérol SEH-dibenzo [b,d] azepm-?—
2- l\/bt | fanyl - et hyl ) -carbam c add
Yigagpamoy’ ei@flﬁ L. 6- ox0- 6, 7- di hydr o- 5H _
di benzo[ b, d] azepi n-7-yl car barayl ) - et hyl ester "NON O
Hp 15 The title conpound, M 428.5 (MrH+), was
prepared i n anal ogy to exang fom
2- (met hyl t hi o) et hyl anitheO~Exarmp}-e
(3- Met hoxy- propyl ) - car bami T &cid

Adpl)@éﬂﬁf @? bSrSEt g‘%ﬂl&r@gﬁ%f) p@é}yg 'g%gpré’ 7 MO_@(@% [bydlagepin-7-
1?5H§mﬂ b®m ogm%mbl) Mﬁaﬁ%{:ﬁeﬁﬂ 426 Aorfddt KD, myaH9

?a:ie )%V%{E@ggﬂl?%ﬁgﬁ gg)gpl %&1@1 (12@3 were shaken overnight at r..

E@g&hﬂﬂé H‘Pdfr'o RBRaAM, 93maCU Hrmmol) was added and the mixture was shaken
-1-(5- rrethyl-6 0X0-6, 7- dlh)dro 5H di benzo[ b,.d

sgii quoight ey TdRy s SBPTARY B EFBILS 5 BeioNed 1a DM
(PSHETR00AL 04 R8P8dnd, M m/e = 382.3 (M+HT), (11 mg, 30 %) was isolated

from this mixture by automated, preparative HPLC (YMC CombiPrep C18 column
50x20mm, solvent gradient 5-95 % CHzCN in 0.1 % TFA(aq) over 6.0min, A = 230 nm,
flow rate 30 ml/min).

Example 7

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

o >
D«To\:ﬁw! ;N
& = v

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~methy1—6—oxo—6,7—dﬂ1ydro-5H—dibenzo[b,d] azepin-7-
ylcarbamoyl)-ethyl ester

()




HN QDL OH O F The title conmpound, Ms: nfe = 394.3
WO(‘,M: was prepared in analogy to exanple Q’CT]{PQEH-I/U:IO 21
cycC opropyl am ne. Exanpe 13 5 Isopropyl-car SATE '
(S)-1-(5-nethyl-6-0x0-6, 7-dihygdro- SH di benzo[ b, d] azep|
n-7- ylcarbanoyl)-ethyl ester HOMN 0 OTi The title
The tifle umdpoddd, M nee 3980644 (NAHTY), wasiserRf£iaanadofyito example &
anal o to exanple 6 10 fromisopropylanine. Exanple
ﬂnPr(og BFHRT 0- et hyl ) - car bami ¢ aci d
(S)-1-(5-neth)l-6-oxo-6, 7Egihyléoo- S5H
dibenzo[b d] azepi n- 7-yl car banoyl ) - et hyl ester 15 01 ~
HNYOO\l H O The title conpound, Ms: W = 400.5

5 Fv QP atid (SR Deetiiyd-R¥AP) bai]ﬁydrbrmn

et hyI a hydr.ochl ori de. 20 Exanple 15
d(%)& B ellereBin 3’1@?@%@% 158t
d
(S)-1-(5-nethyl-6-0x0-6, 7-di hydr o- 5H

di benzo[ b, d] azepi n- 7/l car ba @
Nc OHO25 The title conpof

(MrH+), was prepared IWER Ogy
4-f | uor obenzyl am ne. 05/ 6403

ester H\NyO N
b = 462. 3

nple 6 from
26 PCT/ EP2004/ 010821

- 20 Exanpl e 16 .
The title compound, MS: m/e = 408.4 (M+H"), was prepared in analogy to example 6

from aminomethylcyclopropane.
10 Example 10

(2-Methylsulfanyl-ethyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5t1-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

m]\,ro\/?qu! :N
§ ¢ n

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

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

\

t, O
Hb(;,o\)LN N
LA

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—meth71—6~oxo-6,7—dihydro-5H-dibenzo [b,d]azepin-
7-ylcarbamoyl)-ethyl ester




(2- Fl uor o- benzyl )-carbam c acid
1.?\70(2@()5;01“11(_%3 met hyl - 6- oxo- 6, 7- di hydr o- 5H di ben%@{r}ivﬂﬂwomsn
azepi n-7-yl car banoyl ) -et hyl ester CIF ~ - HO
5 The title conpound, MS: m-é%= 462.3 (I\/H—H), vvas
prepared in analogy to exanple 6 from
2-fl uorobenzyl am ne. Exanpl e
(2, 5-Di fl uoro-benzyl)sgarba
(S)-1-(5-nethyl-6-o0xqy6, -
di benzo[ b, d] azepi n-7- y‘p’a a )\l{et hyl ester F F OL
\ |/ HNOOHON\ The ®itle céhpound, MS: me =

Iﬁ?ﬁ | v I% M+d'}l?dl)’ B’Io ¢ Ohen Zﬁi@;@%ﬁn)i gﬂ%é e%ed?a gﬁ(ﬂw 6 ez@ample 6

fHozn Spcldiptdpyiadnbenzyl ) - carbanmi ¢ aci d
(S)-1-(5-nethyl - 6ox067d|h 0- 5H

di benzo[ b, d] azepi n-7-yl ca 3) ethyl ester F Fes'
5 HNO N PNO HO 20 The title conpound M. We = 480.4

SRR ES! SRR AT RS ATAE. By
ylcarbagdyl)udiydethenyl ) - et hyl ] - car bami ¢ aci d

(S) 1- (5-net hyl - 6- oxo- 6, 7-di hydro-5H 25

di benzo[ b, d] azepi n-7-yl car ba hyl ester WO

2005/ 040126 PCT/ EP200‘4+6108§

HN. O

Y

O =

N
H

s}
The tifle compound, MS: m/e = 396.4 (M+F"), was prepared in analogy to example 6

10 from isopropylamine.

Example 14

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

{ v
o )
HNTOY[LN

o # H g

15

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

20 : Example 15

(4-Fluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-o0x0-6,7-dihydro-5H-
dibenzolb,d}azepin-7-ylcarbamoyl)-ethyl ester

E

o G0
HNYO\:/”\N N
6 8 H AN

25  The title compound, MS: m/e = 462.3 (M+H"), was prepared in analogy to example 6
from 4-fluorobenzylamine. '




Fply ~/ HNOOHDPNM The title conpound, M5 me =
_ H+), was prepared in analogy to ex

WO?OE’%Pn;%%VIHuorophenet hyl am ne. Exanple 20 5 PR 20si010821

(2,2,2-Trifluoro-ethyl)-carbare acid

(S)-1-(5-net hyl - 6- oxo-6, 7-di hydr o- 5H

di benzo[ b, d] azepi n- 7- yl cartamplellp- et hyl ester F HNxO O

Hp M The title conpound, MS: me = 436.4 (M:H+), was

‘prepared in analogy to exanple 6 10 from

(2~Pﬂ:uc&othdnfz}r1m@m®etdig/hcadﬁ8)el~(Enaﬂwbé—o%ﬂ:—ts,?-dihydro—SH—

e R R G o R PR b, o

di benzo[ b, d] azepi n- 7- ) car banoy),) - et hyl ester F HNO H
O M 15 YO The titl & donpound{ Ne./mhe = 480. 4
(M+H+) , was prepared ©n anal o

nple 6 from
3, 5-di fl uorobenzyl am neHN
(2,2, 3,3, 3-Pentaf | uor o- pr apyf ) Ftad bani c aC|d

_ 1- (5-nethyl - 6- oxo-6, 7- di ro-5H di b, (i
Wﬁbféﬁkwﬂmpeéﬂﬂé A F @?WM%(&Y’%FPTFP“ n méggYég %1136‘}"166
N IhRidrbidrgylepimound, Ms: nfe = 486.4 (MrHt), was
prepared in anal ogy to exanpl ekg'? from

2,2, 3,3, 3-pent af | uor opr opyi*awp

10 (2,5-Difluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5SH-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

F
L o
HN\n,o\_:)kN N
o = oH &0

~ The tifle compound, MS: m/e = 479.17 (M+H"), was prepared in analogy to example 6
from 2,5-difluorobenzylamine,
15 Example 18

(2,3-Difluoro-benzyl)-carbamic acid (§)-1-(5-methyl-6-ax0-6,7-dihydro-5H-
dibenzo[b,d}azepin-7-ylcarbamoyl)-ethyl ester

20 - The title compound, MS: m/e = 480.4 (M+H"), was prepared in analogy to example 6
.from 2,3-diflucrobenzylamine. ‘
Example 19 -

[2-(3-Fluoro-phenyl)-ethyl]-carbamic acid (8)-1-(5-methyl-6-oxo-6,7-dihydro-5H-
25 dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
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WD 2005/ 040126 PCT/ EP2004/ 010821 -22 Exanple 23

wo edishsihé uor onet h) Tl - benzyl ) -carbam c acid  pcr/EP2004/010821

(S)-1-(5-nethyl-6-0x0-6, 7-di hydro-5H

di benzo[ b, d] azepi n-7-yl car ban®yt) -et hyl ester F F F

pOp \ /' HNWG N 5 OO The title conmpound, Ms: me =

512.3 (MrH+), was prk ed in anal ogy to exanple 6

from2-(trifluoroneth benzyl amg ne. Exanple 24 10

(2- Chl or o- benzyl ) carbgm c aci @

(S)-1- (5- net hyl - 6- oxo- 6,77- di o@

di benzo[ b, d] azepi n- 7- yI *¢t hyl ester C ~ _

HNYOH N O - OThetltIeocmTpUu,\l\/IS me = 478.1

%E Ht), was prepared in analogy to exanple 6 15 fr
@lﬂe@pg@@ﬁgwlﬁ i TR = g; was prepared in analogy to aample 6

i Gl bam c add

%@%&%@E@ﬂ 6- 0x0- 6, 7-di hydro 5H 20

di benzo[ b, d] azepi n-7-yl caﬁ%?m]?l P-ethyl ester 10 JI\ /

HNIO-\H N\ 0 O The title conpound, Ms: me = 458.3

(MrH+) , was prepared in analogy to exanple 6 from
Aoyt SR BIE (neasl o oxb.6.7-dihydro-H-

IRl sarhAhp e |

di benzo[ b; d] azepi n-7- yEcar ba -ethyl ester
‘ F

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 (5)-1-(5-methyl-6-oxo-6,7-dikydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

F .
o, O
F w& Y
o = oH AN

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 (8)-1-(5-methyl-6-ox0-6,7-dihydro-5H-
dibenzo[b,d)azepin-7-ylcarbamoyl)-ethyl ester

FF
E
7 o
HN\I]’O\.)LN N
o) H H 5 N\

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




WD 2005/ 040126 PCT/ EP2004/010821 -23- OHNYOH N 0 O
WO Tles/ot0itel e compound, MS: nie = 474.2 ( MrH+) , PEEEP2004/010821

prepared in anal ogy to exanpl 6 from

2- met hoxybenzyl am ne. Exanpl e

(2,4-D fluoro-benzyl)-car cld

(S)-1-(5-methyl - 6- oxo- 6, 7£’cﬁnh‘=§c} ?6 SH-

di benzo[ b, d) azepi n- 7 yI car banoyl ) - et hyl ester

The 4

oy St R I by - ComsHTas 78911‘%’ Iy

dibehz6lbfd]aRpabRRTIARRE-cthasR: e 28

(3,4-Difluoro- benzyl) carbamc add

(S)-1-(5-nethyl- 0x0- 6} = di hydro-5H

di benzo[ b, d]azepln 7Y Car ba aib o7yl ester F F ~

HN~-OH ~ff 0O 1 title e md, MS: me =

480.2 (MtW, was prepar . ;

from3,4-difl uorobenzyl aminei Bxagple 29 20

> (2,3,5-Triuoro-benzyl)-carbanmic acid
The}itlk eqhpoetdMS: 6r/ex05 B, 3 (it By tirvens ekpaidie nnalogy to example 6

sl S BARRL Sy hERL AR ) - ethyl ester FF HWYOIKH N

Example 24

10

(2-Chloro-benzyl)-carbamic acid (8)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo{b,d]azepin-7-ylcarbamoyl)-ethyl ester

Cl O
QEL o\/“\

hS

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

15 from 2-chlorobenzylamine.
Example 25

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

A0
i H {

0

AN

~ The title compound, MS: m/e = 458.3 (M+H"), was prepared in analogy to example 6
from 2-methylbenzylamine.
Example 26

25

(2-Methoxy-benzyl)-carbamic acid (8)-1-(5-methyl-6-oxo-6,7-dihydro-5H-
dibenzo[b,d}azepin-7-ylcarbamoyl)-ethyl ester
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6 from2,6-dif|uorF yl am nD
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The title conpound, MS: me = 498.2 (MH+), was

woRieRaége i n analogy to exanple 6 from PCT/EP2004/010821

2,3,5-trifluorobenzyl am ne. WO 2005/ 040126

PCT/ EP2004/ 010821 -24 Exanpld-30
(2,3,6-Trifluoro-benzyl)-carbam c add

(S)-1-(5-nethyl - 6-oxo- 617 di hydr o- 5H di benzol[ b, d]
azepi n- 7-yl car banoyl hy e @ / O FHN The
title conpound, Ms: = 498.; @ was prepared in
anal ogy to exanple 6 fr gL;u\g rh [ uor obenzyl am ne.
Exanple 31 10

(2-Fluoro-5-trifluoromet h?/l -benz;ﬂ) carbani c acid

Thekilk céRpHRid) MS /X017 ?M#Hf’}j RS Frepared in analogy to example 6

S5H- di benzol b, d) azepi n- 7-yl car banoyl ) -et hyl ester F F
2-m; ai¥ke title compound, MS: mfe = 530.1

(MtH+) , was prepared in aml,:[ﬁgygjo exanple 6 from
2-fluoro-5-(trifluoronethyl)benzyl am ne. 15 Exanple 32
(2,6-Difluoro-benzyl)-carbamc acid = .

ﬁ @Dlﬁu&% ¥|calﬁhaﬂii9ac@d () qL@YJﬁEﬂ?ﬁﬁoxo-G 7-dihydro-SH-

enzo |n- -y carbanoyl)-eth)rl ester F
dﬁ)eﬂzo[b,d{}m -y’ vD-cthdestte title conpound, NB:

me = 480. 2 (MH—H), was prepar e in anal ogy to exanple

e 33

N

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

from 2,4~difluorobenzylamine.
Example 28

(3,4-Diftuoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo{b,d]azepin-7-ylcarbamoyl)-ethyl ester
F

o, G0

T E W N
O O

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 (§)-1-(5-methyl-6-ox0-6,7-dihydro-5H-
dibenzo[b,d]azepin- 7—charbamoyl)-ethy1 ester

OQ

FHN

The title compound, MS: m/e = 498.2 (M+H+), was prepared in analogy to example 6
from 2,3,5-trifluorobenzylamine.
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25 ((R) -1-Phenyl -ethyl)-carbam c acid
- met hyl - 6- oxo- 6, 7- di hydr o- 5H
nzo| b, d] azepi n- 7-yl car banoyl ) - et hyl est BCT{RRPo04/010821
20051040126 PCT/ EP2004/ 01082134 :25 OT O H O The title
compound, Ms: mle = 458.3 (MrHt+), was prepared in
anal ogy to exanple 6 fropxddPle 36 phenyl et hyl am ne.
Exanmple 34 5 ((S)-1-Phenyl-ethyl)-carbamc acid
(S)-1-(5-nethyl-6-0x0-6, 7-di hydro- 5H
(2:15 Bel‘rlmidio%]eﬁiﬁpéaﬂb&nw a%ﬂr(@wlﬁetﬁﬁbﬁibuﬁsl?&hh QH~H

OThetlteco M5 me = 458.3 ( MtH+),
dw%w?ibéé%eeal chélﬁ’é 'ﬁttBYéiféFrpl e 6 10 from

5

(S) -1 -phenyl et hyl ami ne. Exanple

Benzyl - net hyl - car ba cid

(S)-1-(5-nethyl - ~- di hydr§- 5¢

di benzo[ b, d] azepi n- 7- ¥l &8l ) 1t| hyI ester 0 0
HNOxN N 15 The title corpodndy “me = 458.2

T{‘IeI\/H—H) was prepared in analg% to exanple 6 from
tiie hytnp Mbirimde = é W20 prepared in analogy to example 6

- 0- propyl) carbanic acid
ﬁ%é}ﬁi,%t%ﬂﬁ%@%ﬁ%ﬁ% 6, 7- di hydr o- 5H
di benzo[ b, d] azepi n-7-yl caEim:mpzlyB) ethyl ester F ~0 N
\/F HN

(2-Fluoro-5-trifluoromethyl-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
F
SO0 0
FF O\)LN \

HM
\ﬂ/'EH

O - O
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-dikydro-5H-
dibenzo{b,d)azepin-7-ylcarbamoyl)-ethyl ester

j O

F HN.__O N
TY R

F

0

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-ox0-6,7-dihydro-5H-
dibenzo[b,d}azepin-7-ylcarbamoyl)-ethyl estex




\ oHFF/~/F~F O N The title conpound, M5: nie = 486.2

WO%M%%&? was prepared in anal ogy to exanple @CTfErP%HMOIOSM

i0

15

20

, 2, 3, 3, 3-pent af | uor opr opyl am ne and
(S)-2-hydroxy-N(5-nethyl -6-0xe-6,7 WO 2005/ 040126
PCT/ EP2004/ 010821 -'26 di hydro-5H-di benzo [ b, d]
azepi n-7-yl)-propi onajyg de. The katter can be obtai ned
in analogy to
(S)-2-hydroxy-N-(5-ne -6-0 hydr o- SH di benzo
[ b, d] azepi n-7- yl)- proptd gdnpl e 1, step a)
fromD (-)-Lactic acid. 5cExa e037
'Jéleré}q%ga; Pegt aglnﬁ{ %’} Rl) )g&;sblg‘[ega%eg in analogy to example 6
b AYHY-9-5Hdn dﬁﬂ&ﬁ&@ d] azepi n- 7-yl car banoyl ) - but yl
ester OF\/ HNO HFF F gNO, 1o The title conpound,

MS: mfe = 518.5 (M+H+), mé%aww ed in analogy to
exanple 6 from 2, 2, 3, 3, 3- pent af | uor opr opyl am ne and

hydr oxy- 4- net hyl - pentan0|c acid (5-
(a%)rhyh mﬂ@gl arb@mwehddsls (érﬂa@h‘zlo?-exmsaz@bﬂﬂrwﬁ%) a
T 1 ed in analogy to
?@%ﬁﬁ[bh&%rz%%-@f%%n% -l e 6, 7- di hydr o- 5H
di benzo[ b, d] azepi n- 7- )-propi &y (exanple 1, step
a) from (S)-2-hydrox 1 ne. anoi ¢ aci d.
Exanpl e 38 Benzyl - carbant,c aciyd
3-met hyl - (S) - 1- ( 5- met hyl'"~§¢ 0x0-1, T-"i hydr o- 5H
di benzo[ b, d] azepi n-7- ylcaﬂbaﬁnyl)obutyl ester OO0 HN

R e

fhen1§)- biphesyiethydambhe 39

Example 35

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

O
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-6-0x0-6,7-dihydro-5H-
dibenzo[b,d}azepin-7-ylcarbamoyl)-ethyl ester

~ HNJk/ TH/Y(
® ”\

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 (8)-2-hydroxy-N-(5-methyl-6-0x0-6,7-




25 (2, 2,3, 3, 3-Pentafl uoro-propyl)-carbamc acid
(5- met hyl - 6- oxo- 6, 7- di hydr o-
woé)l-l?/él}dg%nzo[b d] azepin-7-yl carbanoyl) - et hyIPcrlfmzO'}Wﬂw21
2005/ 040126 PCT/ EP2004/01082126-=27 O FF N ' VNN o
HFFr F The title conmpound, Ms: mle = 504.1 (M-Ht),

m%ﬂp&b@&demaﬂsﬁ% 1 -@r@i@ﬁﬁﬂuﬁe Brhefla@Mcan be obtained in

ag'ﬂ%%@:{(éfﬁ 96‘?;8"' z O%S&%%'ﬁ%nq %27 %Egd:g -5H-dibenzo(b,d]azepin-7-

Yil-prpplonabidddieenzpleh, sbpaepin DLy Dictd od.onam de. The
| atter can be obtained in 5 analogy to

(S) - 2- hydr oxy- N- (5- met hyl - 6- oxo- 6, 7- di hydr o- 5H di benzo
5 [b,d]azepin-7- yl)-propi opgarhpte 3¢exanple 1, step a)

from3-fluoro lactic acid. Exanple 40 10

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

(2,255, 3RbA SO 97 aﬁﬁgi&d §thethyl (S)-1-(5-methyl-6-0x0-6,7-

dﬁlbenz% d] azep| yl car banoy] ) - pr.opyl ester OF 0

bﬁpm[hdﬂnzepmrﬁékﬁbﬂne?%mﬂ&ﬁﬁr MB: me =

500.2 (M+H+), was prepared in aI ogy to exanple 6

from2, 2,3, 3, 3-pent af | uor oypro and

2- hydr oxy- N- ( 5- met hy = wjﬁ'o-

5H di benzo[ b, d] azepi ‘Q u y| am'de The | atter can

be obtained in anal ogy t&=¢S)F2

hydr oxy- N- ( 5- met hyl - @ B- 6, 7- di hydr o- 5H di benzo[ b, d] a

zepin-7-yl)-propionanfde (exanple 1, step a) from

10 'I%e lﬁiﬂg E&ﬁﬁg&% WIS Cl @3¢ EX lﬁg?c i ed in analogy to example 6

Penta uor - pr opy i1 c acid

.f’Zm@IZ ﬁét%%rpmﬁﬂ@@?(’@}mlhw qu—é methyl-pentanoic acid (5-
oS- G PR URRBP A A arkp. £.30) BAERY Micakif 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 (5)-2-hydroxy-4-
15 methyl-pentanoic acid.
Example 38

Benzyl-carbamic acid 3-methyl-(8)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
dibenzo[b,d}azepin-7-ylcarbamoyl)-butyl ester

O
i JLH\/@
0" N
O HN

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

20

from benzylamine,
Example 39

25 (2,2,3,3,3-Pentafluoro-propyl)-carbamic acid 2-fluoro-1-(5-methyl-6-0x0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester




rOii N The title conmpound, M5: nfe = 529.2 (M+Ht),

woag@6gpared in anal ogy to exanple 6 25 frQipypprgoynos21

10
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, 2,3, 3, 3-pent af | uor opropyl am ne and
3 di met hyl am no- 2- hydr oxy- N- (62h®t hyl WD 2005/ 040126
PCT/ EP2004/ 010821 -28 6-0x0-6, 7-di hydr o- 5H di benzo
[b,d] azepin-7-yl)-propi on%m deg TheF| gtter can be

obt ai ned i n anal ogy to
(S)-2-hydroxy-N(5- yHNé&go 6% 7¢¢H hydr o- 5H di benzo
O

[ b, d] azepi n-7-yl )-pr onani (exanple 1, step a)
from 3-di net hyl am no- h & y-propionic acid. 5
Exanpl e 42 Cycl opr -@ et hyl - carbam ¢ add

(5- nmet hyl - 6- oxo- 6, 7-di hydro- 5H di benzo[ b, d]

dhe fitlacomyderad, BesyRyk )= SEL FBM%—EI% &Fas %ref\aredkﬂu QuilogytoQ¥arkble 6

%ﬂaés ég Iéi’l&& m‘%@s&%ﬂ%ﬁd& %HOIpr.ohyé_rowHN (5—me§hy1—6 -0%0-6,7-
dik@ﬂﬂpﬂ@-ﬂﬁﬂ)é@b fydlapepie pro 1011am1de The latter can be obtained in

dro-5
AR IS We)thﬁ@e? e Ftinenzalhdlepin7-
lbi &@bm@ mhggautsﬁb(aﬁ-oafs-ﬂ ] d.
f ﬁpgy I\I-l(gqmst fyl - 6- DaPk d.‘lﬁ]ixod?%ncsa‘fﬁ di b enzo
[b d] azepin-7-yl)-propi onam de (exanmple 1, step a)
from hydr oxy-acetic aci d. Eén?@@@' e 43
Cycl opr opyl nmet hyl - car bam ¢ ad
3-met hyl -1 - (5- net hyl - 6- oxo- 6, 7- di hydr o- 5H
g,%sze,ggé&tﬁlﬁwgpﬁy xarsaﬁmaayﬂ ks—ﬁum 690%%7 Hﬁr o-SH-

) he title ‘conmpoun

dibsnieflblerepin: fryls ﬁzblawyl)tmomslamr e 6 fr om
cycl opropyl met hyl am ne and

2- hydr oxy- 4- et hyl - pent anoigc ac thyI 6-

0X0- 6, 7-di hydr o- 5H- di heng pr-l -F-yl)-am de. The
a aI ogy
B , 7-di hydr o- 5H di benzo

latter can be obt-ai @

(S)-2- hydroxy- N (5-net] yI

[b,d] azepin-7

The title compound, MS: m/e = 500.2 (M+H"), was prepared in analogy to example 6
from 2,2,3,3,3-pentaflnoropropylamine 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-ox0-6,7-dihydro-5H-dibenzo[b,d}azepin-7-y1)-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

e} F
o I F
N
~ HNJ‘\EO H/ﬁ
=0 ’i‘/
™

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-




25 ),l)-propionam de (exanple 1, step a) from

WO 2edxydeaxy - 4- net hyl - pentanoi ¢ acid. Exanpl e g4yep2004/010821
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30

Cycl opropyl net hyl - car bam ¢ add

(3,5-difluoro- phenyl) (5 met MA8-6- oxo- 6, 7- di hydro- 30

SH-di benzo b azepi n-7-yl car banoyl ) -met hyl ester WO
©0Bs1574 0 ﬂ@mdh/d()mmwl)agopmml@ Mhe laptercaftie

'?%*%E%%f’m?ﬁ*’” AR e e PR o PR PRI NG

%fﬁanz.x_» 8 aseam—ffw@opx@pmmenyd§ (ezalhnp}:d:rloxiyp m} frbmyfetinydthgamino-2-
0 g 5H— di benzo[ b, d] azepi n-7-yl ) - acet am de.
he I'atter can e obtained in 5 analogy to
(S) - 2- hydr oxy- N- ( 5- met hy| Hampbe-42, 7- di hydr o- 5H di benzo
[b,d] azepin-7- yl)-propionam de (exanple 1, step a)
from (3,5-difluoro-phenyl)-hydroxy-acetic acid.
(E)@@mlopybt@thﬂ}carbamlc acid (5-methyl-6-0x0-6,7-dihydro-5H-

c%lésnzrf[l% @J %’? b oyéj’)—g:{e%%)fleg‘tgt hyl ) - carbami ¢ acid

di hydr o- 5H d| benzo[ b d] azepi n- | car banoyl )-et h) |
ester F HNF F O N The =tonpound, MS: nie
= 476.4 (MrH+), was prepared §f niana}ggy to exanple 6
from 1-trrfluoromnethyl - y]p(P gpyNet hyl amine. 15
Exanple 46 (4,4, 4-Trifl @oro- b'E‘lth) carbamc acid

“f*b‘i) tzﬂl aﬂ%’Bff?OHng*ﬁ BalEh ﬁg%fi)(%mf 3@2&'}"@?3 n%%W tg-prample 6
from Oydipropylmethylamine and 2-hydroxy-N-(5-methyl-6-ox0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-yl)-acetamide. 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 hydroxy-acetic acid.

Example 43

Cyclopropylmethyl-carbamic acid 3-methyl-1-(5-methyl-6-ox0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-butyl ester

N L0

HN.__O
NN
\g\q;o\

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,dJazepin-7-yl}-amide. The latter can be obtained in
analogy to (5)-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.

Examplé 44.

Cyclopropylmethyl-carbamic acid (3,5-difluoro-phenyl)-(5-methyl-6-0x0-6,7-dihydro-
5H-dibenzo[b,d}azepin-7-ylcarbamoyl)-methyl ester




O 20 The title conpound, MS: nmle = 464.5 (MtHt), was

woRbh&Rased in analogy to exanple 6 from PCT/EP2004/010821
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15

20

4,4,4-trifluoro-butylam ne. WD 2005/ 040126
PCT/ EP2004/ 010821 -30 Exanpl e247
(3,3,4,4-Tetrafl uoro-butyl)-carbam c add

(S)-1-(5-nethyl -6-o0xo0-6, 7-di hy - 5H

di benzo[ b, d] azepi n-7-yﬁ&@’1rba ester F NF
OOFF HNG.~ O / N 3\The tjitle ound, Ms: me =
482.5 (MrH+); was prepared | e@a y to exanple 6
from3344tetraf|uorok§’u am ffle. Exanpl e 48 10
(3,3,4, 4-Tetraf | uoro- butyl l__Ioamc acid

1- (5- net hyl - 6- oxo- 6, 7- di hydr o- 5H

diba eitie Qbﬁhpﬂm@ﬂﬁ /e~y 5082 DHFFIBVD)WM a3k &Fhhalo@y to) kxample 6

GG e gﬂape&qggf& oﬁig‘%@%ﬁwﬁésmmﬂ 6-

foﬁc@@ﬁdﬁ, &rcﬂ5ﬂ%b@fﬂo d azdpet —Yl m&&ﬁmﬁﬁg The latter can be obtained in

WS Ay Méﬁstﬁ%@xw 40r Kb apgo bl epin 7-

Dt bpeg aﬂniﬂea@i’dIﬂﬂk 11 e rf})fro%n (3,5-diflucro-phenyl hfdrox -acetic acid.
hy roxy- N (5-net hyl - 6- o]%(o 6, 7- di hydr o- dyau énzoy

[b,d] azepin-7-yl)-propi onam de (exan‘pl e 1, step a)
from hydroxybutyric acid. Example 45

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

F
g 0O
HNH ©

O
9ge

The title compound, MS: m/e = 476.4 (M+H"), was prepared in analogy to example 6
from 1-triflnoromethyl-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

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




Exanple 49 20 (2,2,2-Trifluoro-ethyl)-carbamc add

wo 2odsamo®E hyl - 6- 0xo- 6, 7- di hydr o- 5H PCT/EP2004/010821

10

15

20

di benzo[ b, d] azepi n- 7-yl car banoyl ) - pr opyl ester WO

2005/ 040126 PCT/ EP2004/010821-3631 ON F OFF HNO
N The title compound, MS: mle = 450.6 (MrH+), was
prepared in anal ogy to exakpmpl47from
2,2,2-trifluoro-ethylam ne and

2- Hydr oxy- N- ( 5- net hyl - 6- oxo- 6, 7-di h7dr o- 5H

&ﬁ’ Eérﬂz&tbafh;mé»pmﬂ—varbmm@(ﬁam(denefﬁiyﬂesmwsvpd;hﬁmkﬁé{

Jﬁh‘% %@%P%?%Jn&oﬁf&hgﬁe;&al hydr o- 5H di benzo[ b, d]

azep| n-7-yl)-propionam de (exapplefrl, step a) from
hydr oxybutyric acid. Exan'pl e 50N
‘%am d:pam d
i hydr o- SH
rmoyl) ethyl ester O F OH
[ \E. conmpound, Ms: me =

(3,3,4,4-Tetrafl uor o- butyl
2-fluoro-I-(5-nethyl -
dibenzo[b,d]azepin-?-y,:
FF F FHNO N THe §
500.5 (MrH+), was prepar ed=i n anal ogy to exanple 6
from3,3,4,4-tetrafl uoro byl am ne and

3-fluoro-2- hydroxy- N (5- et hyl - 6- oxo-6, 7 15

@Thatitde corbpbshd) 26 of /b ~dusnz aﬂwﬁwp@fa@ﬁ iaRambero ekh@ple 6

at t n, b obt ained.in anal ogy
t’ igﬁ\%ﬂﬁﬁﬁ tﬂéﬁ“ﬁﬂf’r-& 0x0- 6, 7- di hydr o- SH-di benzo

[ b, dl azepi n-7- yI) pr opi ongﬁrglge@gsxanpl e 1, step a)
from3-fluoro-lactic acid. Exanple 51 20
(2,2,2-Trifluoro-ethyl)-carbamc acid

;3,44 efralflubfo- BBy darBai Qeifl. 176500 B3Y1-8-0bk6,7-dihydro-5H-

dibenzo[b,d]azepin-7-ylcarbamoyl)-propyl ester
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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-ox0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-yl)-butyramide. The latter can be obtained in analogy to (8)-2-
hydroxy-N-(5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,dazepin-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
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di benzo[ b, d) azepi n- 7-yl car banoyl ) - et hyl ester WO

40126 PCT/ EP2004/ 010821 -32- O C»j-ﬁbfﬁﬁ%ﬁyﬁﬁgn
BN The title compound; Ms: me = 454,

was prepared in analogy to exagmple 6 from

2,2,2-trifluoro-ethyl and

3- fluoro 2- hydroxy- N (5-met hyd - 6 oxo 6, 7- di hydr o- 5H

di benzo[ b, d] azepi n-7-yl ) -pr na The latter can
be obtained in analogy to (
hydr oxy- N- ( 5- et hyl - 6- oxo- 7- Cgl dro SH- di benzo[ b, d] a

zepi n-7-yl ) - propi onanmi de it .nple 1, step a) from
3-fluoro-lactic acid. Exanplle %2 10
(1-Trifluoronethyl-cycl opf aef hyl ) - carbam ¢ aci d
2-fluoro-1-(5-nethyl -6-o0xo0-
di hydr o- 5H di benzo[ b, d]azepln -yl car banoyl ) - et hyl

¢ gile @rhpdandOMS: infe £ £90.6 (I T iwas piephred co apdogytto exsnple 6

%%’W%%ﬁﬁ%%ﬂg?rgfﬁﬁ%‘%w\é?%&r RIS %g,l‘ggyﬁlr,@pﬁ%y%%%oé 9XARRES-SH-

Sibéhaedis, d}aieﬁijﬂdmﬂ)(—bu Thytatterldan be obtained in analorry to (S)-2-

TSIV AR bty RbBRade

(eAmplelly stepx )i (Hydraxiyhytyri6 acido- 6, 7- di hydr o- 5H-

di benzo[ b, d] azepi n-7-yl) - propi onam de (exanple 1, step

a) from3-fluoro-lactic acid. Exanple 53 20

(2,2, 3,3, 3-Pentaf | uor o- pr opsayple 56 bani ¢ add
(S)-1-((S)-1-cycl opropyl net hyl - 5- net hyl -
2-0x0-2,3,4,5-tetrahydro-| H benzo [b] [1, 4]

&, B2 2PF traBuit CBERD IR amie bkl 12 fisdr6+1-B-thethyp p-oblo-6,7-dihydro-5H-

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

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 (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 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
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tetrahydro-1 H benzo[ bl [ 14] di azepi n-3- carbam c aci
tert-bull ester To a solutionzf-0.6 g (2.2 mmol)
(S)-(2-0x0-2,3,4,5-tetrahydro-1 H benzo[b] [1, 4]
di azepi n-3-yl)-carbamc acid ¢ert-butyl ester in 10 ni
of tetrahydrofuran at -75 C % 5 (2.2 mmol) of
lithiumbis(trimethylsilyl)amdesolution (IMin
t etrahydr of urane) was add AfEer stirring for 30 mn
at -75 C the m xture was aHNovyg
tenperature and 0.35 g (2.6 /m
br ononet hyl - cycl opr opane @
stirred for 2.5 hours at rg hper at ure and
concentrated in vacuo. The residue was distributed

ba¢ tietomipduxaHB0s ng 0 UL310 MR T B Y brapa gl 8naldBifto example 6

0 or | ayers re re-exfracted vw@et

RS et g Setor 25 e eToN oismafhylaty o7l dilaydro-SE1-

dnb&)zo%b dya@kmdr?o;ﬂyi m:ydmllae R 12ke3 . c4n Be Bﬁ%{rtél’:m? axgaidgdshe (S)-2-
g#)’ }\T gl‘- i\;g Zepl,%? ﬁl N %I%?cggg,qu dio m-%[ﬁ)—gyop){onamlde

@xmpreahmeg @)&@ﬂzaoﬂmmuaéhﬂe%azepl n-2- 15 one To 0.35 g
(1 mol) o -
((S)-1-cycl opropyl net hyl - 2- oxo- 2, 3, 4, 5-tetrahydro-1 H
benzo[ b] [ 1, 4] di azepi n- 3-y|@ﬁﬁ§1§3ﬁﬁ c acid tert-butyl
ester in dinethylformanude (35 m) 0.36 g (3.0 nmol)
of potassium carbonate and 0.37 g (3 mmol) of nethyl

1°mer B P o P a5 b T8 iR 7-
¢ih dihengelb, @m@at?dﬁathmmﬂhﬂbybwﬂdn ethyl acetate
(10 m each) The conbi ned organll-,c | ayers were dried
(MgS™) and purified by col yer t ography (hexane
| ethyl acetate = 1:1) to §D| B3 g (72 % of a
white solid. This conpougd, /w di ssolved in a mxture
of 2 nil of dichloronmetang apd 2 m of trifluoracetic
acid and stirred for 2 y-at _room tenperature. For
wor kup the m xture was een rated in 25 vacuo, then
di chl or onet hane was add he m xture was
extracted with sodi um bicarberdate sol ution. The

r i c_phas s dried 804) and evaporated to
']31 g&g Qun% IQI;VE méje = 494 (3'}/191 , Was prepargd 1n analogy to example 6
69 1 riambRencAXSHOPFRRK éﬁﬁﬁ%d%—@u o hpdoRPXA(Rmethyl-
enzo ﬂé }q;@dlgie [ ne@d e ﬁﬁ (Fmethy
-0x0-6,7-dihydro- 5H dlbenzo [b d.]azepm— yl)-proplonannde The latter can be
obtained in analogy to (S)—Z—hydroxy—N-(S—methyl-6-0ko—6,7~thydro—5H—
dibenzo{b,d}azepin-7-yl})-propionamide (example 1, step a) from 3-fluoro-lactic acid.

d to reach room

-J of

agdded. The m xture was

—

Example 53

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-((S)-1-cyclopropylmethyl-5-methyl-
2-0x0-2,3,4,5-tetrahydro-1H-b enzo[b][1,4]diazepin-3-ylcarbamoyl)-ethyl ester
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dro-1 H benzo |b] 11, 41
di azepi n- 3-yl ) -2-hydr oxy- propi gham de
Hydr oxybenzotri azole (121 ng, | mol),

d) {(sn@rg@d%?bgﬂh@mvpgo&@ 240G tetdaivaRd-) HatGhzo[b] [1.41diazepin-3-yi)-
1- (3-di net nopr opyl ) - 3- e% hyl carbodi 1 m de
egigh , | nmol) were added to a cool ed

(19 aGblusiah WHf 0L @f2 mmol) (SP -(2-0x0-2, 3 4 5- tetrathro-lH-benzo[b] [1,4]

| - | 5- met
bl <bnze t51 o e a (A U eirisofigen & 75 °C 2.2
mﬁmﬁm df lthivh bisE tnh&h AGH afn@ée $o8stionl (TR tetrihyRiffutate) was

nd stirred overnlaght at t. The sol vent was

é\i/%eﬁ‘o eegirring &1 Yaaipdlie %ﬂllemrawas f{lowed to reach room
v R LG ¢ -@aidded. Th
phalzgé S g B Sl R clofiBa il aMidacd. The
FRERrNKssstaTedriar &9 AP at EPm WFReTaHT tcsgﬁeamt@mvacuo The

Pééfdue 'm%@ﬁis@t’i'bﬂt@& bétfeertal Na%@ﬁb%ﬂ%hﬂ @ﬂﬁfl hce@@& hae Qbrnblned
1) the title conpound

etﬁaa}cﬂﬁﬁr%‘gera rodsFiEasteg gyitywatsr @)d %qedg(l\gg?gog 10 y1e1 d)O 285 s (40 %) of
gsg Déy@fog f@fg 'o}zo 9@ bau @Et?ahzgl% lH—benzo b]1,4] Czhazsepin- -¥1)-
GAr

opropy et hyl nmet hyl - 2- 0xo0-
é@ﬁe@ﬁ H-hHylsesiss of bi
[ 141di azepi n- 3-ycar banoyl )-ethyl ester The title
co ound I\/S n1e 493 3 (MrH+), was prepared_in
ipo-draisdoproval-5faethyl-1,3.4.5-tetrahydro-benzo[b1[1.4]diazepin-2-

3 3, 3- pent afI uoropropyl am ne and
gS) N-((S)-1-cycl opropyl net hyl - 5- net hyl -
002521 e Ar(S) Bg g o ethulol ok, iteeelsire 3E%y

%3&5 @?#@W‘]‘Z@%&% 2{3 %glh é%?‘%‘g Fﬁ@égﬁ% Gttt dimethylformamide (3.5

) 0.36 ¢ (3P mimol) of ppirspyh nabhpite BadBBAgI(3 marpgld -of methyl jodide

%t%aﬁd?% b4 FRNMAER Wbk BEPE0L Rbdd 1 &hBLAREDbPerdiab SRLBANTO mi)

v el Jamichicat ks B irgadnd) shylsepreRdaach). The
ﬁ&ﬂ {1 ?9%1% ga ee)é Sa l %? &Mgggg éir%ilpunggd b column chromatography

(hleacIma ﬁdth:;draomtehyl l)ctyjqriedxbﬁ B8Py pif } white belid. T hisciothpound was

Yeﬁl% f’%ﬁ‘%}é %lfg%iogxlf@}'%{% eoaI}c}_E %%ﬂf tgtﬂbujoraceuc acid and

Etilrréﬁ_l Bt asdpitnrodmyttmperanmayio) wetlhyl the mixture was concentrated in

- vacuo, then dichloromethane was added and the mixture was extracted with sodium
 bicarbonate solution, The organic phase was dried (MgSQ,)} and evaporated to yield 0.22

g of (§)-3-arnino-1-cyclopropyl-5-methyl-1,3,4,5-tetrahydro-benzo{b][1,4]diazepin-2-

one,

) (8)-N-({8)-1-Cyclopropylmethyl-5-methyl-2~-0x0-2,3.4,5-tetrahydro-1H-
benzo[b][1.4]diazepin-3-y1)-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-cycdopropyl-5-methyl-1,3,4,5-
tetrahydro-benzo[b]{1,4]diazepin-2-one (220 mg, 1 mmol) and L-(+)-lactic acid (81 mg,
1mmol) in THF (2 ml) and stirred c;vernight 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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ester FFFC~ Nr HO The title conmpound, Ms: me =

was prepared in anal ogy to exa
wo 3y

le 56
1- tr| f 1 uor onet hyl - cycl opr opyl net hyl gﬁffﬁggnommsn
Exanple 56 (2,2, 3, 3, 3- Pent afj4uor o- propyl ) - car bam ¢
add (S)-1-((S)-5- benzoyl-l-rrethyl 2-oxo- 30
dAeBover 5&5@4@&3&6& Q:h&@l}aa{oaﬂapﬂc purification (silica gel,

m) ) ster WO /04012
a8kl ehsime tns %@ RIBHS T e IO o ) was
olétaineﬂlamwhitgsmao 2 3 4 5 tetrahydro-1H benzo(bl
[ 141 di azepin-3-yl)-carbamc acid tert-butyl ester To
a solution of 5.0 g (18 mmol)

dY 8)2.§.2 30ontA
dia -an 3-y

A3 FLOY
| Thi i ke di%lﬁﬂ Msm/mel @3I3>{Mmm Grab {‘épbi'eﬁfin ﬁﬂa%glyrto example 6

tetrah of ur vva adde r.stirring .for

Ao e P RTBReaRd (81 Nfﬁ&é?f d g ERBF g eyl
2@6@93’ @Bltét@atﬂvﬂfb BHOYenso[bH 1,8 d708) -3 QH%VH i@famide.
was added. The mi xt uePe [(\ng %tl rred 0}?)or ﬁdrggﬁ?% at
room tenperature and concentrated in vacuo.. The
resi due was 10 distri but ween 1M NaHSO4 sol ution
and ethyl acetate. The conbined organic |ayers were
reextracted with water and dried (MpSO4). After
(232’ Q—ﬁ‘ﬁfﬁfo‘r@ @ﬂﬂrg &t&rﬁehﬁg 4)-1 S@)) 1(—€_ykclogropylmeﬂ1§T1- -methyl-2-oxo-

hyl - 2- oxo- 5-tetrahydro-|

| Z,P;fl;ﬂmah@@rlﬂ fpm}EsOinh&bhatﬁepuawa:armoyi Jlestekt er

was obtained in suffictent purity for the next step.
15 b) (S) (5 Benzoyl hyl 2 oxp 4 5

t et r ahdr o- IH-benzo[b 14\3@2 plyl)- carbam c
acid tert-butyl esterH

(S)-(1- Met hyl - 2- oxo- 2, 304 5- f"ecbra -1 H- benzol b]
[1, 4] di azepin-3-yl)-carbamc acid te&rt-butyl ester

The B ERmt MR ot D B sl ey dody B ERbpleso
frdis3 a2 veifluor-ahygidbreomet hane (2 m) and stirred 20

overni ght. The reaction rﬁxxtur1 gvas t hen poured on HC
(1N), and extracted wth

(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—3-71carbamoy1)-ethy1

- ester

The title compound, MS: m/e = 443.1 (M+H™), was prepared in analogy to example 56
from 1-trifluoromethyl-cyclopropylmethylamine.

Example 56

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-((S)-5-benzoyl-1-methyl-2-o0xo-
2,3,4,5-tetrahydro-1H-benzo[b][1,4]diazepin-3-ylcarbamoyl)-ethyl ester
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iN), dried, and evaporated.
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benzo [b] [ 1,4] diazepin-3-yk}-carbam c acid

tert-butyl ester was obtained in sufficient purity

for the next step. 25 ¢) (S),3 Amn F5 benzoyl 1 neths

1 3 4 5 tetrahydro- | §144dHazgpin- 2- one

(S) - (5-Benzoyl -1 - nef hyll - 2rdko ,W,J(&I:‘{}etrahydro-ll—l-be
- I

nzo[b] [1,41 diazepi Y- carBamicfacid tert-butyl

ester (260 ngy, 0.66 npv¥ was di ssolved in a mxture
of trifluoroacetic acid apd dichl oronet hane (1:1,

2m) for 2.5 h. Upon evaporation of the 30 volatile

=3 =5 =t-metnyr-1, 3, 4, ydr o
dedizriityllegted] di azepi n- 2- one was obt ai ned i nsuffi ci ent

%lf‘t&%i{fgéﬁ%qg é@%éhlo@g(%?-ég-\é?%—%gggégé@é%ﬁm- 1H-benzo[b]{1,4]

Hadepint-3fy]) vartenpc ep itart-batybesi¢rdn 48 ingl of tetrahydrofuran at —75 °C 18 ml

((%?%I-B{]j‘;ﬂg %}ff%r%ngéz? ﬁ%%t%%ﬁ)gﬁ% %ﬂlﬂg.{zon% 1¥ #h tetrahydrofurane) was

1idad \A foea staingyfby) 30emiry 4t 956 theTmaxtiterwas aBowgrbiafgachypem

f?gl%e :F%%W%E% 3(02"3’:7"2“%5 g‘é}ﬁ@ggﬁ ﬁu%?fgg {r%g%ig »g%%ﬁg&% E‘g@ W@s stirred
e 0.6 Bpubs-d enznyémpernerhand @nosgredingasud The residue was

SRR Sriend AR SR SRl I in i e oyt

irere (@xtraethy dithwatdap-dnietl {yleS6. o Aftetevapaiatigr pbthg spivent, (S)-(1-

di benzo[ b, i n- 7- - DI Opi ' .2 %anpl i ert-

Jg')e&y{léw&@dﬁ_,gégﬁﬁrﬁy@-ﬁh_ﬁeﬂ%tbﬁ PRI 65 erfi 2P cfrbdmi SdcRPrert

Bzt whs sl idsdfideltfuetty fivyble nexbetapo[ b] |

1, 4] di azepi n-2-one. 10 Exanple 57 NCO OH F F F NOUNF

NJI~H'""Al O~ )
? chemdolbl{1,41diazepin-3-vl)-

y - hyI - 2- 0X0-
NBESEL H- benzo[ b]

5?, lﬂﬁgé%ﬁe%ﬂooa;&,tsﬁé | -lHe'Iﬁdgug (b3t Grliazépiay3-yl)-carbamic acid
-5- Acetyl - 1-ne - 2- 0X0- . o
'@I‘f%llfb’]afﬁ% (01 0E 2B ﬂ%ﬁ%&ﬂ& gy -} mmolyand.benzoyl

gﬂ&lria@{gta TR 05 BSbBwdré dRsblvdah dgdlsromatinge (2 ot dndtstirred

described Tn Sxamle %&S%ﬁyg@gagmg&f&ﬁ%%a&&d with

&ic Al AZERA D The YldanRAERAWS washed Wil NaHCO; (1N), dried, and
evaporated. (S)-(5—Benzoyl—1-methyl-z-oxo—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.

¢} (S)-3-Amino-5-benzoyl-1-methyl-1,3.4.5-tetrahydro-benzo[b][1.41diazepin-2-one
(S)-(5-Benzoyl-1-methyl-2-0%x0-2,3,4,5-tetrahydro-1H-benzo [b][1,4}diazepin-3-y1)-
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
volatile 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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me =334 (MtH) +. b)
(S)-5-Acetyl -3-am no-1 - net hyl3¢l, 3, 45-t et rahydr o- benzo[
bI[1 41di azepi n- 2 one hydrochloride In an anal ogous

Bhh ' i p)-B-{ B0- Lhenzbiiel-methyl-2-oxo-

Tbentie)@dm]lpc[uhd4M8ﬂ matz ep‘M} B&Mw{*): &Fab pfeperea dnﬂeg;ytto laxtinyple 53

GUREER kRS RS g@t@ﬁ%&ﬂgtﬁ% herdoll SLehl W55
td’txlzthydietlff;bémﬁ‘d [BHL |4Pﬁa26ﬁﬁ»3 Msﬂaﬁ’dﬂ\lﬂgkﬁrﬂbpmﬁ&n@e The latter can

Acet
bR IR AT IS GH BT T R b i - 67-diydro-SH-
dibendo]b, a}ahétﬂﬁ{ﬁxyl)-@ﬁqﬁbﬁtﬁIﬂeq&abipl@n sepa) 688US ) TadiRb-3-0
b%n%?{rlslqrensé ¥ *i% 4% tetrEa)](:tagTo enzo b(jh 4]5:1?&%1:?11?—%933&8 ation of
acetyl -3-am no-I-nethyl-1, 3,4, 5-tetrahydro-benzo [Db]
[1, 4] di azepin-2-one hydr chlpgrl de WO 2005/040126

PCT/ EP2004/ 010821 37 wit -I actic acid yielded
the title conpound as \a yeIIowfoam NS m e =306

(MtH) +, Lty 1-1-ne LN
3- Pent af | uoro-prop@;@zb %irc *zﬁc'j 8F 1-((S)-5-ac 5
a 5-tetrahydro-1H

| 141di aze. pi n- 3zyl carpkrmyl ) - et hyI ester A solution of
50 ng (0.16 mml) of°
(’(253 3 Nﬁﬁéﬂu@r@%ﬁdgﬂ) éarﬂﬁh@éhd%SP% Q32 fty1-methyl-2-oxo-

et r’ahydr o-
2 @iﬁﬂ]ﬂ@‘ﬂaﬁémlﬁ beggofb Lﬁidimwx pivispibemand)crthylester 5 n
of pyridine was treated with 39 ng (0.18 mmol) of
4 n|trophenyl chI oroforrrate and t he mxture was

9 g he 'vent was 10 evaporated and t he
M@%E.Eﬁ%phed on silica gel using
In&nb.nallogdmsnnamier e Hat describedindixhyipleisdt) athe aaﬂattlmeof (8)-(1-

.mglj.h = -ﬁx% 5@%{6? &w@ah%dgobtlﬁ Qeen%o[:l)’ﬁ lr@dt(aze%%)l -Yli-cgr%ﬁﬁc Rd tert-

bt(tﬂ)estﬂ’} (BxSinpke 5601 yithlacetid dijd anbydnide Reldeditte-titetcomppdndas a

| Wtf“nsoﬁ??}%ﬁ%ny#ﬂé“@fﬁﬁwg' & 2488 (M) + The st er

was treated with 0.7 m of
35 pent af _Jor

b) 4 3-tetraha 31dia
bydegdslopdeup, 3 nil of et hyI acet ate vvere added and t he
sol ut,i on was vvash thas ura ed utj on of
TR A Ins e B & Bitssculed P e cﬁt%ﬁieata 2 B -
btﬁdﬁfy@a[rbdﬁ»‘yl gIdn@ OfF B2 (Sy-5L ayei- maahﬁttz 88o-0\554,5-5aetibyto-1H-
benzo 4‘]ed1azep1n 3-y1)-carbamic acid tert-butyl ester yielded the tifle compound as
a light yellow solid which was engaged in the next step w1thout further purification; MS:

m/e =234 (M+H)".

c} (8)-N-((S)-5-Acetyl-1-methyl-2-0%x0-2,3.4,5-tetrahydro-1H-benzo[bi[1.4]diazepin
-3-y1)-2-hydroxy-propionamide

In ap 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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evapor ated under reduced pressure. For pur|f| cati on,

Wotztv]ﬂ%m%llige product was chromat ographed on SI #&%6&3010821

a gradient of a 98:2- to 95:5-mxture 0O
d| chI or onet hane and net hanol -&s-the eluent. There were
obtained 12 ng (38% of theory) of the title conpound
vith T (Whiater @l yidldedMbie titleRoF$38nd MNP w.foarkdfphée S86

2 3,5-Trifluoro-benzyl)-carbanm c add

((S) 5-acetyl -I-nmet hyl - 2- oxo- 2, 3, 4, 5-

tetrahydro | H benzo[ b]
24 di epi -3- Icalibart

A(%)[‘tgogl(ctfég@éétwo ). qfé%w@ 6%6‘9“21 %“Eﬂé’l RePPFIEs-
tﬁh%grdom%n.&@aL h,h}&bzéﬂmazxg@) D W@r@wem hlml of

est er nitr

g THRes HUB g Siﬁer bi)ooz%%mpﬂl@é’ chpomptgend te

nlubcﬂﬂ& WHEIHr R 28 Rldnklt atﬁi'eefor 53& FdthNvlérﬁldng—ﬂp the solvent was

ePZKFOPOgsgé 04%5%@%? E,F;; Oorﬁgt%%r%g e Eca Ueﬂ@ g a ? ? mixture of heptane

ah Pk M@iaﬂ%’és'tﬂe éliiéi‘rtaf'he[re were obtamed 31 rng (40% of theory) of carbonic

S fl |
SSRGE 9 ol aboat b AR SRS e dsepn
3%1@&9&@%_@}4 %&94%11&6 p%féhﬁ este QIS pk/e &memhwﬂgtﬂ&se ester was

tert - But ox bonyam no-5- pet h - 0XO0- 2 3
ooty G P ELL B Sy B PP e RIPRAEBIR 651 Lt 3 stirred at

?51514&1%%9&599%33% Rér 188 Wekkinglup, SHH bf dByl a@étaﬁS&rH@dded and the
spigyiop lﬂﬂmﬂ withpyegtarated solgtion of sadin sabppats aR3 3 rsi}-]urated

. ]éx%ll %F?Ozc%%lﬂﬁ:ﬁ;) zbéﬂ}. Gy8Gh4 & bybubiinnesdlgiate and

N, N- di net hy for(rimm de was
ewmtedi updrra s}er@sswﬁor@y@ﬁt:at@ﬂgtbéfc RTA9RE M58 n

( 98:2- to 055 mixture of
cﬂkchﬁétg 50 ng]g%d%{n %éi %}Jﬁﬁ%&‘%{a&m ofa o - o 35 mixiur gJ
diddonemethane and methanol as the eluent. There were obtamed 12 mg (3 0% 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

In an analogous manner to that described in Example 57 d}, the aminolysis of the
carbonic acid (S)-1—((S)-S-acety‘l—l-methyl~2-oxo—2,3,4,’5~tetrahydro—lH—
benzo[b]{1,4]diazepin-3-ylcarbamoyl)-ethyl ester 4-nitro-phenyl ester by 2,3,5-trifluoro-
benzylamine in dioxane yielded the tifle compound as a light yellow solid; MS: m/e =510
(M+NHL)".
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carbonate. The reaction mxture was stirred in a

wo;&,a)‘}ﬁﬁ%ffl ask at 80C during the weekend. 15

r.th
up, the solvent was evaporated undeﬂ’%}fé‘i‘é’a‘g"é@l“"“
pressure and the residue wasggi ssolved in a mxture

of 30 mM of ethyl acetate and 10 ml of water. The
organi c |layer was separ ¢ 1@Igged over sodi um

sul phat e and evapor at ed under reduced pressure. For
the purification, the ‘¢crudecconpoundswas

chr omat ogr aphed on ¥ QS|Hg/éf§31 m xture of
hept ane and et hyl @ % hel el Ueft. There were
obt ai ned 410 ny (87% of 20 theorY) of the
(S)-3-tert-butoxycarhp am no- 5- net hyl - 4- oxo- 2, 3, 4, 5-
tetrahydro- benzo[ b] [1ftT@}azepine-I-carboxyIic acid
cycl opropyl net hyl ester as"a white gum MS: me =579
(I\/HrOAc)+ b) (S)-3-Amno-5-nethyl-4-oxo0-2 3 4

5-tetrahydro-benzo[ bl [ 14l di azepi ne- I-carboxyh} 25
S

([ci-Metypdidoproohy Stk 2+3|,3 Fpenteflgom-peanykara@ay
ﬁﬁ)% ned tétﬁh Q‘Eﬁ Pefhid-RpiR¥amnkso8fic 8did.,

P r§/ eavag12 of the ert ?ﬂ)gyg}c?ér bonyl groug’ﬁof t he
cycByprepylmethybeterxycar bonyl ani no- 5- net hyl - 4- oxo- 2, 3, 4, 5-
t et rahydr o- benzo[ b] [ 1, 4] di azepi ne-1|-carboxylic aC|d
cyglopropylnethyl ester ylegded t he t|t|iﬂfggpound as

6 2 5120 >

DI hyl.- 4- oxo-2 3
) e-T-car boxylic
Aaolmionyaésatp)mg;ﬁwmdy Iof t(érmvﬁyh@ﬂﬁb&l?z)ééﬁetrahifdm -1H-

BT FERELBMRE 8o sk ops et o
I\Tahfhdjmeﬂwtfefrf‘lgmldg Z\x;xuezﬁ;gacgiilrtp&sive]tggaﬂyzhogt beof sxlisl cafmmqhomde,
B S L e
ca&b ohael Tthe rasctian hughre \yﬂ;l stiomedfin amtalbﬁlaskh’es()fgaﬁn(ugmhp weekend.
Fr Bk et L FORSTOL SR A 97l DRy O e
was &sio@idd&ﬁﬁdﬂiﬁhﬁ&ﬁfﬂ@[rb] df eyl aestpiand 10 md af yatey | The cxgepic layer

Wr&gclo dgafg%%ﬁ%ﬁster E@ an anal '§§§§H? 3%9%3§E§ﬂhaFor

urification, the crude compound was chromatographed on silica gel using a 3:1-

oo BB o SRS e e e B o o

t}&ﬁl Q:I?E Jse&ﬂydult@@h&bowlmlﬁb -Birhetpiheoyd-2,3,4,5-tetrahydro-
C mat e I e

. bg@pf}é?hé{q%ﬁep@cﬂ(cg}' YOXY gfacaql chéopﬁﬁgﬁl&g% AF%glﬁlaawﬁe gum;

MS: mfe =579 (M+OAc)".

b) (8)-3-Amino-5-methyl-4-0x0-2.3.4,5-tetrahydro-benzo[b}{1.4]diaze ine-]1-carboxylic
acid cyclopropvimethyl ester hvdrochloride

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.

benzo(b1{1.4)diazepine-1-carboxylic acid cyclopropylmethyl ester
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propi onyl am no] - 4- oxo- 2, 3, 4, 5-t et r ahydr o- benzo[ b]

wd 2hoddsefsazepi ne-1 - car boxyl ic add cycl Opmpywﬁaﬁ%bmmsn

ester I\/IS ne =544 (MtNH4) +]. Thereupon, its

am nol ysis by 15 2,2, 3, 3, 3- persaf i uor o- pr opyl am ne

y| el ded the title conpound as a white foam MS: nfe
N4 ann eFxaitipt @es6fibed in Example 53 ¢), the condensation of (S)-3-

nggsﬂz 53 F)(egyl-gec?}.te 4 8 @m%%{b %ﬁg‘lﬁcﬁazepme 1-carboxylic acid

e@téﬂh;ﬁiécﬂnlam@e\tfﬂ Lk (uQFlﬁJc—tﬁtale Viel@ed3hdtifle taappound

r]%g{o IHfgaﬁgé%gb%eEéééﬁ%ﬁgpw ﬁUyIHc?(r Eanltzlyl] et hyl

~rdro | H benzol[ b] F1, 4l d| azepin-3- a) [(S) 2-Oxo-1- (2

mmﬁfﬂa ; d]hﬁB 46%@&%5—%&33'@@&%@)1 cﬁﬂbexvhc acid

al kyl atjon_qf the (S)-(2-
%iﬁlé?ﬁi@z@—%ﬁ;é‘ﬂ ah§/dZo(| H benzo[ b} [1, 4]

B @J@ﬁloﬁo&rﬁhﬂne@ & &aﬂﬁ&cﬂm&ntmgrampmﬂw&) dintcendenaitidn of (35)-

e L AN BT W L

EHnQ@ﬂb@!lQﬂT&’hf@ﬁh@e~P-@&bB§§H&%@ﬂ Mﬁhﬁétu Tster tukth 4triitrbphenyl

fga%egfgeﬁed?g és%zﬁﬁpq%}ml 35 VZ\;_?(I@s#f\,:cp;ro 1p]%§nH))cycarbonylo}y -

éﬂg hg 0-Ben2 8l -tdtdal &lﬁi E&%S"‘J [ B4) @repM@1-carboxylic acid
5/ 040126 PCT/ P2004/ 010821

an analo Qu
GreteREIpYiRethy gstey e ipissth4d I%IP n, nggwﬂs by
;C,iz @@\eazﬁ&tmuo& @ﬁi@b ?feﬁ?éﬂtﬁ@ﬁ’@@éﬁﬂl%@m aGfhitetfeam; MS: m/e
2-tri or o- et hyl) 3,4,5-tetrahydr
B 541 MBSO b] [1,4] diazepin-3-yl] -carbanic acid
tert-butyl ester yielded thgddilé® conpound as a
light yellow solid; M5 me =260 (MtH)+. 5

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-[(S)-5-(cyclopropylmethy}-
carbamoyl)-2-0x0-1-(2,2,2-trifluoro-ethyl)-2,3,4,5-tetrahydro-1H-
benzo[b][1,4]diazepin-3-ylcarbamoyl}-ethyl ester

( 30 0 E
@E;}W’@M?"
N

a) [(8)-2-Oxo-1-(2.2,2-trifluoro-ethyl}-2.3.4,5-tetrahydro-1H-benzo[b] 1.4]diazepin-3-

- yi}-carbamic acid tert-butyl ester IRO4898946-000!

In an analogous manner to that described in Example 53 a), the alkylation of the (S)-(2-
0%0-2,344,5-tetrahydro-1H-benzo[b][1,4] diazepin-3-yl)-carbamic acid tert-butyl ester
with 2,2,2-triffuoroethyl triflate, yielded, after chromatography on silica gel using 2 99:1-

_'mbcture of dichloromethane and methanol as the eluent, the tifle compound as a white

foam; MS: m/e =360 (M+H)™.

b) {S)-3-Amino-1-(2.2.2-trifluoro-ethyl)-1, ,#—tetrahvdro—benzo bl{1.4]diazepin-2-

one




c) (38)- ((2S) H->droxZJ N-(2-ox0-1-(2 2

vso%noa/ﬁio%uoro ethyl)-2 3 4 5-tetrahydro-|H PCT/EP2004/010521
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35

enzo(bl (1,41 di azepin-3-yll-propionamde In
anal ogous manner to that descyd.bed in Exanple 53 c),
t he condensation of (S)-3-
Ixﬁﬂ adaldgoi@méngertts it dt dedcaib&d ﬁYEﬁa:rﬂpl&%)B ﬁ@&léﬁbg&bf&h@l&rt—

38 b AL D56 L) e 3 e

1H3>33zct( N%*[:Il)éﬁ &a@pnﬁﬂ@lpca&%[al(:ﬂakﬂ(ﬁltﬁ e&et‘]jlnelded thle tléle (2
ent.a 0 a i onyl am no
“tnrd1 ¥ Iatj@LBYE@PW)%i‘S 3&@ ng})y %gé%’“gﬂ%sdr oy benzo[ bl F

141 di azepi ne- 1-carboxylic acid 4- nitro-phenyl ester

b&hb HE@E VY- ro 1ona1mde
r OX

Ineanﬁ}q ocrgugm,gﬂgertt@ a&ﬁﬁ‘ﬂf‘ eci< ﬂ%@% f?bof cg_n._g sation of (S)-3-
arﬁin@zf-{?’( E,Q%Mhbr@étﬁﬂ)qr@iﬁ-@&rﬂiy@kéi@&xzbhﬂ 1 uamemou atiewith L-

triflu

4-ni tr.0- phenoxycarb | o ro
( )31 235))_71e1$ied &e title cgmpoun as aye?ﬂ)%/v Soﬁg Ly g fé o?g% (ﬁml-ﬂo
(2 2,2-trifluoro-ethyl)-2,3,4,5-tetrahydro-benzo[b]
[1, 4]d|azeo|ne Iacarboxyllc add 4 20 nitrosx phenyl

.d-3

‘conpoun

nifmyRiaayLesias) (2 3 3 3- Pentaf | uor o- propyl ) - car bar ¢
Inaa%'ag. Hl Q@ftétﬁa&mgécﬁe&p%%&ogwbv dﬁwgféacwr of2 excess of

car oxo- 1- ro_et

4451trmhen ofommate[wﬂ (zﬁﬁ)w(&w}évdrpxxm E%P%ﬂrdﬁizbz‘@(ﬂﬁ’)?}""

tﬁﬁEﬁ% %z&f aﬁé} 8k ntﬂ[?—%aj) gfopmnamlde yielded the
a&a@@

ingaroyedi Dd*ﬂuwbm@mﬁrbmﬂ@}y) .Igop1onylanuno]—4-oxo -5-
r d 4-
i SIS L ) S
nikno Iﬂlﬁ‘ilelrﬂslterothdh marthermr 3cansfagated by dreatmepiivith 2,2,3,3,3-
r at

PSSRt e POl LARTFA S 28800808, s i
=tﬁﬁ§)o[M+NH:ihfced pressure. The residue was )

chr omat ogr aphed on silica gel usinga 98:2-m xture of

di chl or onet hane and net hanol as the eluent. There
e) bentdidofn- 5%:hafmd: hmd 1-0€S)¢ T Imethyl-
' 35 WO

benzo{b] Fl 4] dlazepm 3~V1carbamovj -ethyl ester

A solution of 46 mg (0.07 mmol) of 4-ox0-(38)-[(25)-(2,2,3,3,3-pentafluoro-
propylcartbamoyloxy)-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)™,




(2, 2,3, 3, 3-Pent af | uor o- propyl ) - car bam ¢ add

WOQ&)g,q]‘(jl(zgS) 5- net hyl - 6- oxo- 6, 7-di hydro- 5H dlm{,(}qmﬁsql
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azepi n-7-yl carbanoyl ) -et hyl ester o F FChiral

O HfFNH / /O N5 a) -41-
(-)-(S)-2-Hydroxy-N-((S)-5-nethl-6-o0xo0-6

7-di hydr o- SH- di benzo(b dl &empple-6d- y - propi onam de The

P AR eipymic g -6 BhinctFe BLERY-Btlydro-

JH-Hiteb)o [byd ficpin Dylattayoybittiytedicbenzo[ b, d] azepi n- 6- on
e hydrochloride and L- (+)-lactig %lmd 10 b) (2,2

3- Pent af | uor o- propyl)-carb rgf,j&f
(S)-1-((S)-5-net hyl - 6- oxa 6L 75 dirh -dro
5H di benzo(b, dl azepi n- | gar banoyl ) -et hyl ester The

title conpound, MS: ni‘e ‘4556 4 (MtH+), was prepared
i n anal ogy to exanpl e B\-from

2,2,3,3, 3-pent af | uor op py\ am ne and
8 05H1cﬁbenzobd

de (2, 2, 3, 3, 3- Pentafluoro propyl ) -carbam c .

ﬂmﬂ_@_
e RTINS e——

frdzhi(r)a(S)- 7Narhin - eyl -FH, N db envo M d] ’z‘z&pm)—ti—one hydroc oride and L-

) Hydr02y N ((R)-5-net hyl - 6- oxo-6
&H?‘%‘Z 0- 5H di benzo(b, dl azepi n-7- yl) - propi onani de

b) (2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-(( S)-5-methyl-6-0x0-6,7-dibydro-

SH-dibenzo[b.dlazepin-7-ylcarbamoyl)-ethyl ester

The title compound, MS: m/e = 486.4 (M+H"), was prepared in analogy to example 6
from 2,2,3,3,3-pentafluoropropylamine and (-)-(S) -2-hydroxy-N-{(S)-5-methyl-6-oxo-
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

Sy
¥
o

Chiral

~-a) (+)=(8)-2-Hydroxy-N-({R)-5-methyl-6-0x0-6,7-dihydro-5H-dibenzo Ib,dlazepin-7-

yl)-propionamide

The title compound, MS: m/e = 311.3 (M+H"), was prepared in analogy to example 1a)
from (+)-(R)-7-amino-5-methyl-5H,7H-dibenzo[b,d]azepin-6-one hydrochloride and
L-(+)-lactic acid.

b) (2.2,3.3.3-Pentafluoro-propyl)-carbamic acid (5)-1-({R)-5-methyl-6-0x0-6.7-

.dihydro-5H-dibenzolb,d|azepin-7-vicarbamoyl)-ethyl ester

The tifle compound, MS: m/e = 486.4 (M+HT), was prepared in analogy to example 6
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The title conpound, MS: me = 311.3 (MtH+), was

wo BsoeRasd in analogy to exanple la) from _
(+)-( R) - 7- ami no- 5- et hyl - 5H, 7H- di benzo[ b, d] PCT/EP2004/010821
azepi n-6-one hydrochloride am}- 25 L-(+)-lactic acid.
b) (2 2 3 3 3-Pentafl uoro-propyf-carbam c acid

r6:8)2213, 6ﬁ@m&ﬂm&dspibpﬁamm—a@dl+)qsmch?;am'sclykm(ae)qm(emy} -6-0%0-

|r17 | car, t ester etitle
62&%8%‘8?1 [E%E%@)@ Zeryl?ﬁﬁl?}fm% prepared in
anal ogy to exan‘pl e 6 WO 2005/ 040126 PCT/ EP2004/ 010821
42from22333pentaf|llém%§$ yl am ne and
(+)-(S)-2-hydroxy-N-((R “hgf 6- 0X0-
6 7- di hydr o- 5H- di benzo [ b, d] azepi n-7- yI) pr opi onam' de

| e 63 3,3,3-Trifluoro-propy carbanmic,.a
(¢3sa I!ﬂcle53~P5> sybampicaed (B)- Héﬁgrﬁ/aﬁéwéuﬁr -oXfr vy (S'sH-
dibBn AR ARR RN 7-YicadaRRYDYIdy1 8dtby| ester O F F O H'xF
NH Chi r%’;.?ll%g‘h]L ﬁe titlé céonpognd ME: We = 450.4
(MrH+), was prepared in anal,(qg exanpl e 6 10 from
3,3,3-trifluoropropyl am ng
(-)-(S)-2-hydroxy-N-((3
di hydro-5Hdi b enzo [ bXd
Exanpl e 64 (3,3, 4,4, 4-Regfaf | uoro-butyl)-carbamic
acid (S)-1-((S)-5-net h{L+ 6* oxo-6, 7-di hydro-5H 15

le 2 f’(r:]CZO(I)II;FPbOL%] ?ﬁffﬁp ip’E- %_ %5 a{l\g-?ﬁp y lv%s p};e%%ed—%ﬁtég%lpﬂtg eﬁg(nﬁple 6
fr@ﬂ@’ﬁy-@ﬂﬂud)\@prdﬂyﬁimng QR4 4)-(Mibihlydrodg SN {{ Spsireth;ilB-oxo-6,7-

anal ogy to ex
dihydro- d.fbenzoﬁ:)r%azepm 7-yl)-propionamide.

Jret hy|ChlGa-| 0Xxo- 6, 7-

Example 64
(3,3,4,4,4-Pentafluoro-butyl)-carbamic acid (8)-1~((S)-5-methyl-6~0x0-6,7-dihydro-5H-
dibenzo[b,d}azepin-7-ylcarbamoyl)-ethyl ester

8] ¥ E
OJL'N F
o) H F F
O M Chiral
=0

o
The title 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

Horl s

HEFFF

O ?;:\ Chiral
h(—o
O




from 3, 3, 4, 4, 4- pent af | uor obut yl am ne and
- 2- hydroxy N-((S)-5-nethyl -6-o0xo-

( .
woGz,oéamdp §dr 0. 5H di benzo [ b, d] PCT/EP2004/010821
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azepi n-7-yl)-propi onam de. 20.Exanpl e 65
(2,2,3,3,4,4, 4- Hept af | uor o- butyl ) -carbam c acid

('I$)Eﬁl1e eézﬁh:mﬁ:rdmlg? Yih/e 6 TG QNG T =) CHvRy she Eareé 7} analové‘go example 6 from

&5»?3%?.4"%%1& PRE T P B A SBOBREI - (S)5 Tcthy6-oxo-
536 (Eﬁ@%%ﬂbd éﬁpﬁhﬂﬂ)tﬁr&)ﬁ&aﬂ@@gnd M5 in/e=

was prepared in analogy to exanple 6 from
(2,2,3,3,4, 4, 4-hept af | uor o- but yl ) -am ne and

(-) - (S)-2-hydroxy- N-((S) - Sgmitly bs 6- 0x0-
6, 7- di hydr o- 5H di benzo[ b, d] azepi n-7-yl ) - pr opi onam de.
5 Exanpl e 66

((§ 3 :4,4%,546 @;e@qém@u@rmngfdkw&x%wm B mE@YPEFk0-6,7-

Lacid 1-
éb{zaplu?aﬁ@ngﬁnwkﬁeﬂaﬁ betamyl ) - et hyl

ester OF F FF j-OFFF HHOHR O glN Chiral 10

The title conpound, M5 nle —)\\6 , was prepared

in anal ogy to exanpl 1: N LFEFr
{ naf | uor o- hexan-2-ol and
Chiral

l-amno-3,3,4,4,5,5,
o 5H-d| benzo [ b, d]

(-)-(S)-2-hydroxy-N-
met hyl - 6- oxo- 6, 7-di h

e na
T5e BBkl B DR S BrE Tt 8 Bariued By amstos S Pyl 6 from
Cladhiiﬂtm?:&‘ﬁﬁﬁﬁ & 6)-nbnéfludyo-Brepmi-Dydl and (-)-(S)-2-hydroxy-N-((5)-5-
methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d] azepin-7-yl)-propionamide.

Example 67

' (2,-,3 3,4,4,5,5,6,6,7,7,8,8,8-Pentadecafluoro-octyl)-carbamic acid (5)-1-((S)-5-methyl-

6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester

F
F_ REF
Fg =4

F
FF F

F

n{o

Chiral

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-octyi)-aminé and (-)~(S)-2-hydroxy-N-
((8)-5-methyl-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-y1)-propionamide.

Example 68

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

2 M




6- oxo 6, 7- di hydr o- 5H di benzol[ b, d] azepi n- 7-yl car barmyl)
-ethyl ester FFFF FFFFF OFFFFF OHF/

WO popy/0 6C:hi m f NN The title conpound, MECT{fF@0L/010821
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736 (MrH+), was prepared in anglogy to exanple 6 from
20

% @Beodx uﬂ1d5lv_@a 8y 6= 14386, 58(I\§+ﬁ*)0€\ﬁ§ ABLRA T Lo Gb ¥kample 6

m ne. an 1)6595‘1 hydr oxy- N-
f??@)z%z ﬁ%ﬂwm VARREE. (RS By B S Y5 BethyabOPT. -
T ydoo 51 QDI rcp e AD BrcBRodRide.

(2,2 2Tr|fluoro et mc acid

(S)- 1- ((S)-5-nethyl - 6 0x0- 6, 7-di hydro- SH di benzo
[b,d] azepin-7-ylcarb amy)seidyd ester ON  CH -
FFHNO WO 2005/ 040126 PCT/ EP2004/ 010821 -44 The title
corrpound M5. me 436.5 (MrHt+), was prepared in
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Exarrple 69 (4,4,4-Trifluoro- but%&ybamc acid

(S)-1-((S)-5-nethyl -6-oxo-6, 7- %.
di benzo[ b, d] azepi n-7-yl ca®ba |)-ethyl ester HNF OO0
FF HN to The title conpgyn vs: me = 464.5 (MW,
®; Q;xarrple 6 from
n
'\ﬁéthyl 6- 0x0- 6, 7-

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.

was prepared in analo
4,4,4-trifl uoro-butyl
(-)-(S)-2-hydroxy-N(

Example 70

(3,3,4,4-Tetrafluoro-butyl)-carbamic acid (8)-1-((S)-5-methyl-6-0x0-6,7-dihydro-5H-

dibenzo[b,d]azepin-7-yicarbamoyl)-ethyl ester
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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-y1)-propionamide.
Example 71

Propyl-carbamic acid (S)-1-((S)-5-methyl-6-0x0-6,7-dihydro-5H-dibenzo{b,d]azepin-7-
vicarbamoyl)-ethy] ester |
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(S)-1-((S)-5-nethyl - N6, 7- di hydr o- 5H di benzo[ b, d] a
zepin-7- ylcar bam)yl) ethyl ester WD 2005/040126
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Pentyl - carbam c acid
(S)-1-((S)-5-net hyl - 6- oxo-Examfiplt 72y dr o- 5H- di benzo[ b, d] a
zepi n-7- yl carbanoyl)-ethyl ester O1 H

Pentyl-carbamic acid (S)-1—({S)—S—meﬂwl-ﬁ-oxo—é,7—dih5'rdro-5H—dibenzo [b,d]azepin-7-
yvlcarbamoyl)-ethyl ester
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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-o0x0-6,7-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

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-((8)-5-methyl-6-oxo-6,7-dihydro-
5H-dibenzo{b,d]azepin-7-yl)-propionamide.
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(-)-(S)-2-hydroxy-N((S)-5-netghyl - 6- oxo- 6, 7- di hydr o- SH
- di benzo[ b, d] azepi n-7-yl ) -propi onam de. 15 Exanple 73
(3, 3-Di net hyl -butyl)-car bmpﬁ@iz;d

(S)-1-((S)-5-net hyl - 6-oxo-6, 7-di hydr o- 5H

-di benzo[ b, d] azepi n-7-yl car banoyl )-ethyl ester 0 o
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5H-di benzo [ Db, d] azepin-7- yrﬁmi onam de. 25 WO
2005/ 040126 PCT/ EP2004/ Ol@%«éﬂ. -46 Exanmple 74
((E)-But-2-enyl)-carbafi §_add Chiral

(S)-1-((S)-5-net hyl - 6- oXo- &o7- di hydro-5H di benzo[ b, d]
azepi n-7-yl car banoyl ) - @ ester o AN O H NH Chiral
N O 5 The title conpound, Ms. nmle = 408 (MtHt+), was

TheajtlacethpolndMb:ag)e < S0EAGRHN G was pepifed Gh aﬁalbgmoregam @ 6 from
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dorfeizai, %ygféz%w%%r%w-?csﬁ %rbwa@noae- reEe 75
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(S)-1-((S)-5-net hyI 6- 0x0- 6, 7-

di hydr o- 5H di benzo[ b, d] azepi n- 7-yl car banoyl ) - et hyl
ester Example 75

((E)-3,7-Dimethy1—octa-2,6—&ieny1)-carbamic acid (8)-1-((S)-5-methyl-6-0x0-6,7-
dihydro-5H-dibenzolb,d]azepin-7-ylcarbamoyl)-ethyl ester

Chiral

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 (-)-(8)-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
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The title compound, MS: m/e = 412.5 (M+H"), was prepared in analogy to example 6
from 2-methoxyethylamine and (-)-(8)-2-hydroxy-N-((5)-5-methyl-6-0x0-6,7-dihydro-
5H-dibenzo[b,d]azepin-7-yl)-propionamide.
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Exanple 76 20 (2- Met hoxy-ethyl)-carbam c add
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azepi n- 7- yl car bamoyl ) - et hyixaggle? _ H O The
title conpound, ME: ruIe = 412.5 (MH—H) vvas pr epar ed
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Eneth oxygp)éopyl)-carbanxguc acid (S) 1 ((8)-5-methyl-6- 0103—/6 7- d¥h§r dro-5H-

e AT

2005/ 040126 PCT/ EP2004/01p821 -47 Exanple 77
(3- Met hoxy- propyl) - car bryﬁ@c a

di benzo[ b, d] azepi n-7- ﬁ_lNcar ba yl ester HNYON O

H O The title conpoun 2 —N426 5 (MtH+), was
pr epar ed in analogy to e&arrpl g @ from
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N

di benzo[ b, d] azepi n- 7-yl car banoyl ) -et hyl ester
. BExample 78

(2-Trimethylsilanyl-ethyl)-carbamic acid (8)-1-((S)-5-methyl-6-0x0-6,7-dihydro-5H--

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

The title compound, MS: m/e = 454.5 (M+H"), was prepared in analogy to example 6
from 2-trimethylsilanyl-ethylamine and (-)~(8)-2-hydroxy-N-({8)-5-methyl-6-0x0-6,7-
dihydro-5H-dibenzo[b,d]azepin-7-yi)-propionamide.

Example 79

Phenyl-carbamic acid (S)-1—(S—methy1~6—oxo-6,7-&hydro»SH—dibenzo[b,d]aZep'm-7-
ylcarbamovyl)-ethyl ester

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

di hydr o- SH di benzo [ b, d] azepin-7-yl)-propi onam de. 20

Exanpl € 79 Phenyl - carbam ¢ %&)} 80

((i?z 1- (5-net hyl - 6- oxo- 6, 7-di dro- SH- di benzo[ b, d] azepi
3,3y Reat oy pyonyl hedrbasicecid ¥Ak L((3)He oxafipodibgidrontl-

=nd - (_IVH ) d in anal ogy to exanple
gttt EPalE
(S)-2-hydroxy- N (5-nmet hyl - 6-o0xo-6, 7-di hydr o- 5H
di benzo[ b, d] azepi n-7-yl ) - propi onanm de. WO 2005/ 040126
PCT/ EP2004/ 010821 -48 Exanpl e 80 .
(2,2, 3,3, 3-Pent af | uor 0-» W ~ear-baric add
(S)-1-((S)-6-0x0-6, 7- 54 "7 7
di benzo[ b, d] azepi n- 7- ycakbanoyl ) -et hyl ester H" ~
11f HF F 5 a)
5- (4- Met hoxy- benzyl ) - 5H, 7H di benzo[ b, dl azepi n- 6-one To
a solution of 0.82 g (4 mol ) of 5H, 7Hdi benzo [ b, d]
zaZdpiMetbhoonbenay) AT AH-dibenzd{ ndlahgdif dr-omeri de at r oom

T5RRR R L) SPR AR R i Shedg il of

dirmathelfatmuneidd affpog (emperante 00 g5 metobloofisbéimny hydride 55% in oil
hl o i .ad d stirri ' d
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oageliclger whb ee-eardetadecition gHinideodhiyrir siduwidth@raiqaebus layers were
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cofi&@ip@iatedin ¥achbo. The WskInd whs fl86ed HybWmafchromatography (hexane /

egiys géqute -—D-C?)[X ?:g %ﬁ 2 1755H§ Z9Ii|%) of 5-(4-methoxybenzyl)-5H,7H-

.dibenzo[b,d]azepin-6~one as a colourless oil; MS : m/e : 330.4 (M+H").

-5H,7H-dibenzo[b.d]azepin-6

To a sotution 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 mmeol) of potassium

“bis(trimethylsityl)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
rmixture 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 ﬁe solvent was evaporated. The residue was partitioned between '
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bepibanste asluttion/ ety ecdtate followet by chromato graphy on silicagel with
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b - 0 ‘ . Q
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Asefunlégro?g(ﬁ L I(% Ac! dl)a[rgsj 7- armno SI-g }lg.[ H}lg%n%o [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 il (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 1IN 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-((5}-6-
ox0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl)-propionamide as white solid; MS : m/e :
297.1 (M+H").
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The title compound, MS: m/e = 436 (M+H?"), was prepared in analogy to example 80 f)
and g) from 3,3,3-triflucropropylamine and (S)-2-hydroxy-N-((S)-6-0%0~6,7-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-6-0x0-6,7-

dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
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HlApaRifRad 201026 ¢ Divst @6l Pr-Bpii@afiingeriazole hydrate, 590 pl (3.38
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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 0.50 g
(84%) {S)-N-( (S)-5-cyclopropylmethyl-6-oxo~6,7-d5hydxo-5H-dibenzo [b,d]azepin-7-
y1)-2-hydroxy-propionamide as white solid; MS : m/e: 351.4 (M+H),
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¢) Carbonic acid (8)-1-((S)-5-cyclopropylmethyl-6-0x0-6.7-dihydro-5H-
dibenzo[b,d]azepin-7-yicarbamoyl)-ethyl ester 4-nitro-phenyl ester

0.46 g (1.32 mmol) (S)-N-{ (S)-5-cyclopropylmethyl-6-ox0-6,7-dihydro-5H-
dibenzo[b,d)azepin-7-y1)-2-hydroxy-propionamide in 15 ml dichloromethane were
stirred with 213 i (2.64 mmol) pyridine and 0.33 g (1.58 mmol) 4-nitrophenyl
chioroformate 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-oxo-6,7-dibydro-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).
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25 dibenzo[b,d]azepin-6-one in 18 ml tetrahydrofurane was treated at 0°C with 0.08 g (0.94
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N’-ethyl-carbodiimid-hydrochlorid. After stirring at room temperature overnight the
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1%3 %sﬁ)&iméfeéargg:lg‘ge%aﬂyl;l; 15 pis 0, 1, 2,3,4,50r 6; q
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P is0,1,2,3,4,50r6;

q is 0, 1,-2 or 3;

R®  is hydrogen or lower alkyl;

R® is hydrogen, lower alkyl, -CH;CF,CFs, CHaCFs, (CHy)2CFs, CFs, CHF, CH,F oris
aryl, optionally mono, di or tri-substituted by halogen, or is -( CHg)nNRSRG,
wherein R® and R® are independently from each other hydrogen or lower alkyl;

R*  is one of the following groups
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is hydrogen or lower alkyl; R3 is hydrogen, |ower

al kyl, -CH2CF2CF3, CH2CF3, (CHQ)ZCFS, CF3, CHF2, CH2F
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I's Iﬁadg ]%gﬁggen, v.%\f\gﬁ\’yl (l@ﬁz)n—cycioalkyl or —{(CH3),-CFs;

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

racemates or diastereomeric mixtures thereof,

10
2. Compounds of the general formula:
2
R\N o i R*
o A
T T N
O R

wherein

R' s CHj)p-aryl or -(CHy)y-heteroaryl, which are unsubstituted or mono, di- or tri-
15 substituted by lower alkyl, lower alkoxy, CPs or halogen, or is lower alkyl,

-(CH,),-O-lower alkyl, ~(CHy)p-S-lower alkyl, ~(CH,),-cycloallyl, -(CHz)o-CH,F,
-(CHy);~CFs, -(CHz)q-CF3-CFs, -(CH,)y-CF,-CHF,, -(CHy)y-CR3-CFs, and
wherein the two R radicals form together with the carbon atom a cycloalkyl ring;

is hydrogen or lower alkyl;
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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
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" (2,3-difluoro-benzyl)-carbamic acid (S)-1-(5-methyl-6-0x0-6,7-dihydro-5H-
~ dibenzob,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-ylcarb anioyl)—ethyl ester,

(2-methyl-benzyl)-carbamic acid (8)-1-(5-methyl-6-o0xo-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl)-ethyl ester
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azepi n-7-yl carbanoyl)-ethyl ester or
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accordance with claim 10, wherein the conmpound is
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T R e
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é%@%z‘%fz%%] DR i YyB Rle Do R i e coppm atom
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accordance with claim 14, wherein the conpounds are
VO PO Cotripbiihd6 o PCTPG0 4030824 withGPhim 10, wherein the compound is
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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 1 in accordance with claim 12, wherein the compound is
(3,3-dimethyl-butyl)-carbamic acid (S)-1-((8)-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*isb).

15. Compounds of formula I in accordance with claim 14, wherein the compounds

are
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with a conmpound of formula NHRIR2 Il in the presence
of a suitable phosgene equivalent and a base, to a
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Rl- R4 have the nmeaning as deggribed in claiml, and
if desired, converting the conpounds obtained into

WiRE CBeeHLA L8 hymAecept abl e add addition salts. 10
17. A conmpound according to any on of clains 1- 15,

whenever prepared by a process as clainmed in claim 15
or by an equival ent net hod 8RR N nedi canent
contai ni ng one or nore conpounds as clained in any one
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for the treatnent of Al zheiner's di sease. 20. The use
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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.
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