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MALONAMIDE DERIVATIVES AS GAMMA SECRETASE INHIBITORS
H’%dl—fé{? NN relates to malonamide derivatives of formula wherein

is r'-C(0)-; 5 A2 is -C(0)- and R21R3 are mdependentﬁpﬁgﬁzg‘%{’é‘ﬁ%s"
other hydrogen, lower alkyl, halogen, hydroxy or lower alkoxy; Or A2 is
-0-C(0)- and 10R2/R3 are independently from each other hydrogen or

lower alkyl; Ris hydrogen or lower alkyl substituted by halogen; RLis
hydrogen lower alkyl or -(CH2)11-aryl, optionally substituted by halogen;

R4is lowe substltuted b halogen is 0, | or 2; 15 and to
pharmace%%%%ﬁmsu?agf}e acd ad |q|%n s}é}ﬂ%k ﬂ?&ﬁﬁﬁréﬁgﬁﬁ%ers

racemates or diastereomeric mixtures thereof  As used herein, the term
"lower alkyl" denotes a saturated straight- or branched-chain alkyl group
%ﬁamm%from 1 to 7 carbon atoms, for exa fple methyl, ethyl, WO

110 %%ﬁ%éf?é%lﬁ@weﬁvaﬁrsw Py, n-butyl, i-butyl,

2-butyl, t-butyl and the like Preferred lower alkyl groups are groups with 1
- 4 carbon atoms.  The term "|ower alk(?: relenotes a group wherein the

ICKiS & ached via an oxygen
hafbgenRﬂenotes an alkyl

group as defined

wherein

A" is-CHR- or -C(O)-;

2

A" is-C(O)}- and
RY/R’ are independently from each other hydrogen, lower alkyl, halogen, hydroxy

or lower alkoxy;
or

A’ is-0-C(0)- and
RY/R? are independently from each other hydrogen or lower alkyl;

R ishydrogen or lower alkyl substituted by halogen;

R' s hydrogen, lower alkyl or —(CHg),,—aryi, optionally substituted by halogen;
R* is lower alkyl substituted by halogen

n is0,lor2;

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

racemates or diastereomeric mixtures thereof,

As used herein, the term "lower alkyl" denotes a saturated straight- or branched-

chain alkyl group containing from 1 to 7 carbon atoms, for example, methyl, ethyl,
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above, wherein at least one hydrogen atom is replaced by halogen, for

ﬁ%ﬁ@p@%}@@ CHF2, CH2F, CH2CF3, CH2CH2F, CH2CF2CE3
CH2C 2

CF3 CH2CH2CF3 and the like.  The term "aryPddiBIRY 452557
monovalent cyclic aromatic hydrocarbon _‘radical, for example phenyl,
naphthyl, biphenyl or indanyl 10The term "pharmaceutically acceptable
A HBP 0 R itk T AR BFgabre serda atirals
ay ey echiipvicracigkhnitrid emidosalfuric. acid, phosphoric acid, citric acid,
formic acid, filmaric acid, maleic acid, acetic acid, succinic apid, tartaric
acid, nrathane-sufepioiasish atRingnesuiipinacid andihe kg bas,s defined
beRen fouréc\i ?a the compounds of general foilluta | are y-Secretase 15
iARDitord ARG e T IR Ao BB RTIE T AIPBE useful in the treatment of
Alzheimer's disease. The advantage of compounds of formula | for use in .
a drugliecttein gboueselkdiiap iitded parisdngrithdcontpeandiiiscloped dafined
IHR2ROGREB 26 1M 300903347 gtéﬂldis\/}/é}ﬁ&fééfﬂf}%%%eﬁ%@%gﬂ;ﬁ?e CF,

e SR RIENBI o G 40 DY e bt ot bk BT and the ke

dementia in later life. Pathologically AD is characterized by the deposition
in the braitsiat aryloieneerracelalaiaiacyés andirticdogivierrbon radical, for

@g&ﬁ@i@@ﬁ@ﬁ&ﬂ@%yﬂwp@@y}lﬁq Rlagrgs are mainly composed of

amyloid peptides (Abeta peptides) which originate from the pAmyloid

Precugsar. Protein (APP) by a series of proteolytic cleavage steps. Several,
forme I8 S A e B e R PO AR oS B G gL it
Frerenmicongon t7Ee amds7 TG amihpiaeididdsngthl, Tieic allidrisdffrdmaid,

ey ﬁ%éhf,%iﬁtwﬂi@! I ] ,' { . uccini
ﬁoyﬁt}t%@same omain of %%%ngﬁﬁgg@a%?ﬁﬁ %@%#g%@é%ﬁ%ﬁ{fh% e

f4in ‘&8 TRY %AWS?FBlﬂﬂa‘iﬁﬁj&ﬁé‘i@%@ﬁﬁﬁﬂﬁﬁéﬁé@iﬁ’eﬁfb@b@éﬂ@-
produced from APP through the sequential action of 2 proteolytic 30
enzyridstéreetbiad and yheeocratasmd-Fesretasn sleaMasfi st iBctBRise

t llular, domajn of APP just putside of the trans-membrane domain
gﬁ%“%@%ﬁg A AN B M B RO B T A omer's
Prastad retidvanites o CTRPRL GIFRP iy thd sUifstrateifor dW@is their good
0FHIAO3 RGBSR /ARBSH 13, N SEREASH WYHRR BlREs Wo
I %acefgwggg t@?ﬁ within_the TM to produce the A13 peptides and
?@/52%2 <t ;ﬁ PRI ERE B b dis Peptrico BRI UBlampde used
facite: lengthq@dd) b fmime g pecies, carries 2 additional amino acids at its
C-terminus. Latter is supposed to be the more pathogenic amyloid
peptidezike {3iseGE{ARS I? &Rl R3RATY RIRIESSE 16X FeGielage
jsa ﬁgotg%\{ftl CEIV'[ COhSJStIn\}(g of several proteins, its exact composition
i§Theoriplete h&é%ﬁ%ﬁ%g SVBE dPROPIHAL IS Braeefamidpid in
ea@mﬁ?@mtglmjttb&aaﬁﬁiﬁylaﬁdmay;]uaepﬁes&lﬁr}atfm%aegr@lél@@ﬁﬂ&gigﬁques are
rtyl proteases which.cleave withjn the TM of their substates an
R S RSP LT R OSSP e Eegisiam the P
/soripordnts obi BrpeeciéBBe naysdecnidgsisiacanit tieprgd ueiss 08dhe al forms
AAPEALPBOsA ARNRACT EENSH 'i%%e/s% IR NaRRPIER AR DPRE 78 a 770

the proteins of the Notch receptor fami
amino acids length, They all arise from a single gene through differential splicing. The

Abeta peptides are derived from the same domain of the APP but differ at their N- and C-

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

Abeta peptides are produced from APP through the sequential action of 2 proteolytic

enzymes termed B- and y-secretase. 3-Secretase cleaves first in the extracellular domain of

APP just outside of the trans-membrane domain (TM) to produce a C-terminal fragment

of APP containing the TM- and cytoplasmatic domain (CTFB). CTER is the substrate for
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however, y-secretase has a loose substrate specificity and may cleave

\Jgrygg{/{[?(?n%brane proteins unrelated to APP and Notch. The

V- secretasa-activity is absolutely required for the production oﬁ’&l?&amw‘mﬁ"’
peptides. 15 This has been shown both by3genetic means, i.e., ablation of
the presenilin genes and by low-molecular-weight inhibitory compounds.
Sirfeergesorditd tdohe srnhytoitahyditivosisositiams mmnctﬁaﬁwrt@pﬁr? duce the AB
it f ' U1 a -the disease, it IS, thou at .
e A AR oS R 9 (i mine
préde Hashhdrd dSatmmeinootADieR 0Tiniss 2théditmpbamiisakthisainvedtienminus,

wilk e WsE A EEAUNg AR BY RIOSKIRG DG ActivILY Oy sgeretase and
reduciég%g%reventi%a%thﬁg%{ormgéeﬁn %ngﬁge vg;%%og %’rﬁyfmdogenlc Abeta
ides. Numerous documents describe the current knowledge on

ept
&E% SELEE b RIOII TR sRA I e el (o P publicaionsr aEd\divnetivity

ReNIeWEINTUEQSRIEPRRCMO! i3 ARIIRNZ28n E’g@%%%&%égﬁ ¥l¥stood.
ansactions (2002), Vol. 30. part 4, Current Topics in Medicina
R e 55 g s s ARG SR ATSHSY SO resen
NeY BI9UD 872106 Bspey DevelgpmeentResderahyibiz 1120V, 08 2ir 30bstates
i \ 2, EEBS Ll etters, .
Smsoiengn SRS AL Z555
é’fWé@ﬁ%ﬁﬁ&@’f’@@rﬂi@ﬂ%ﬁ?ﬂ@h(ﬁmel\moi&@@@ﬂhemﬂ-ﬁﬁ)@@en-mj&ﬁti’ﬂfven

mbodiments disclosed heygin are the compounds of formula | per se,
e e e R B B AE R ccefaii .
halieer, theebrenanuifaciute of madicarigaisiéay el Feattent ¢l AisgaseSibrane
rele%ted to th? y-geer Se | H’)bition, their manufacture, medicaments
ased ON A Compe u‘%%r?%@ ¥hce with the disclosure and their
production as well as the use of compounds of formula I in the cqntrol or
prevehition sicAlize rnevisydiseastutely reqhiiieier Kbjpes AidhendisAest Beptides.
f opti ure enantiomers, 10 recemates or .
e e RS S ol o g igenes and by
prerpssidviced Suripubitery sptheqyenisr Siforrmalerding to the amyloid hypothesis
or AD the production and deposition of Abeta is the ultimate cause for the disease, it is

thought that selective and potent inhibitors of y-secretase will be useful for the prevention

and treatment of AD,

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

amyloidogenic Abeta peptides.

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

example the following publications:

Nature Reviews/Neuroscience, Vol. 3, April 2002/281,
Biochemical Society Transactions (2002), Vol. 30. part 4,
Current Topics in Medicinal Chemistry, 2002, 2, 371-383,
Current Medicinal Chemistry, 2002, Vol. 9, No. 11, 1087-1106,
Drug Development Research, 56, 211-227, 2002, |

Drug Discovery Today, Vol. 6, No. 9, May 2001, 459-462,
FEBS Letters, 483, (2000), 6-10,
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O-R1 wherein 15 Al is -CHR- or A2 is -C(0)- and R2/R3 are

independently from each other hydrogen, C1 to C7 alkyl, halogen, hydroxy

or C1 to C7 alkoxy; or 20 A2 is -0-C(0)- and R2/R3 are independently from
each other hydrogen or C1 to C7 alkyl; Ris-hydrogen or C1 to C7 alkyl
substituted by halogen; Rl is hydrogen, C1 to C7 alkyl or -(CH2),aryl,

optitHiaty \SelbSfitlitePbl halober R4 C1 to C7 alkyl substituted by

halogen 25 nis 0, 1 or 2; - 4a - and pharmaceutically suitable acid
adehtrPEMedispRe AIREPUTE R A tidMn &R, TacéiNated bt-détereomeric

mixtures thereof..  In a second aspect, there is prqvided a process for '
orepar o C LR TG PG S AP e BREGaagormata [ per
cemprises af reagting.dscorfipouitdioftbtheil phwithheccompioundeptfolrula for the
toNH2§I4 Il to a compound af formula

manufacture of medicaments for the treatment of diseases, related to the y-secretase
inhibition, their manufacture, medicaments based on a compound in accordance with the
disclosure and their production as well as the use of compounds of formula I in the

control or prevention of Alzheimer’s disease.

A further object of the disclosure are all forms of opticaily pure enantiomers,

recemates or diastereomeric mixtures for compounds of formula 1.

In a first aspect, there is provided compounds of the general formula

wherein
Al is -CHR- or -C(0)-;

A*  is-C({O)- and
R¥/R* are independently from each other hydrogen, C, to C; alkyl, halogen,
hydroxy or C, to C; alkoxy;

or
A’ s -0-C(0)- and

R*R? are independently from each other hydrogen or C; to C; alkyl,
R is hydrogen or C; to C5 alkyl substituted by halogen;
R'  is hydrogen, C; to C; alkyl or -(CHa)a-aryl, optionally substituted by halogen;
R*  is C; to Cy alkyl substituted by halogen

n is0, Tor2;



wherein Al and RI - R4 have the meaning as described above and A2
depicts CO, and 15if desired, converting the compounds obtained into
pharmaceutically acceptable acid addition salts. Or b) reacting a
compound of formula -4b - with a cor“n‘Eﬁ)Und of formula toa
co nd of formula 5 2-N, 4 wherein Al and - R4 have the meaning as
easug %8\98%15 ﬁ@t&%ﬁ %@édlgﬁa saits, optically pure enantwme?s racemates

or diastereomeric mixtures thereof.

In a second 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
10 NHR* I

to a compound of formula

wherein A’ and R' - R* have the meaning as described above and A depicts CO,

and

15 if desired, converting the compounds obtained into pharmaceuticaily acceptable
acid addition salts, |
or

b) reacting a compound of formula
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if desired, converting the compounds obtained into pharmaceutically
acceptable acid addition salts. 10 or reacting a compound of formula NO2
VI with a compound of formula NH2R4 TIT - 4c - to a compound of
formula wherein Al and R1 - R4 have the méaning as described above
and A2 depicts 0-CO, and 5if desired, converting the compounds obtained
into pharmaceutically acceptable acigraddition salts.  In a third aspect,
there is provided a medicament con ’@ g ONeior more compounds as
defined above and pharmaceutically & cep able excipients. ~ Ina
fourth aspect, there is provided th ) 7 compound as defined above
for the to manufacture of medicamept: forL%‘;reatment of Alzheimer's

disease. The most preferred compounds of folyla,| are those, wherein A is

CH2, A2 is CO, Rl is hydrogen or lower alkyl, for ex3mple the following
compounds:

N-RSY-8 qompeirokpitnyt)sbaoxo-6, 7-dihydro-5H-dibenzolb, djazepln -7- yl]
2-methyIN-(2,2,3,3,3-pentafluoro-propyl)-malonamide,

2 3

R H
HO AE’N\R4

O Vv

to a compound of formula

wherein A' and R! — R have the meaning as described above and A” depiéts CoO,
and |

if desired, converting the compounds obtained into pharmaceut}cally acceptable

acid addition salts.

or

¢) reacting a compound of formula

with a compound of formula

NH,R* I
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N-RS)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[kd]azepin-7-y11-
2,2- dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-RS)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihyidro-5H-d benzo[1),/
azepin-7-y1]-N(2,2,3,3,3-pentafluoro-propyl)-malonamide,
NERSY<BafRanydedxyreti)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepi
-7-y1]-2- 20 methoxy-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7- d4h ro-5H-dibenzo[b,d]az
epin-7-y1]- 2-methyl-M-(2,2,3,3,3-pent rog )- nhalonamlde
2-fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-0xg=6; droaBH -dibenzolkd
azepin-7-y11-2- methyI-N-(2,2,3,3,3 taflyam-propyl1)-malonamide, -
4d - N-(2,2,3,3,3-pentafluoro-propy@ off m|e (SorR
)-2-ethoxy-N-RS)-5-(2-hydroxy-ethyl q %—dmydro -5H-dibenzo[b,d
aze-pin-7-y1]-N-(2,2,3,3,3-pentafluoro-propy0- -rRaiBhamide, gpimer A, [R
or S]

2- ho (2 droxy-ethyl)-6-0xo dro-SH-dipenzo
O s 2 e B g R e So e 0-CO.
V\@ZOO?/110335PCT/EP2007/052557 5-

2-hydroxy-N-[(S)-5-(2-hydroxy-ethyB-6-0x0-6,7-dihydro-5H-dibenzo[b,cfla
zepin-fl iy & TOSHMAN e b FoREM AR P IRRYDERAICNAIIEy acceptable

epimer A,

2@%?@@1%[%@555 -(2-hydroxy-ethy0-6-0x0-6,7-dihydro-5H-dibenzo[b,d]az
epin-7-y11- 2- ethyl- (2,2,3,3,3-pentaflyoro-propy0-malonamide
epimen s K1 Q‘%%eﬁw i B ARy B SR ER e
[126pduare pmde?ﬁyédl abbive (@2 2hardrpentailioraepeppyly-tnaipramide,
(R)-2-fluoro-N-[(S)-5-(2-hydroxy-ethyB-6-0x0-6,7-dihydro-5H-dibenzolb,

azepln : ; 5 r r | o i
(S0 ﬂfjoarg%ﬁg) DAL Nef2 2 5308 BB O g BIORAN AR AIRIR above or he

yars fAcHERR @Wm&gﬁﬁm thgtreatment of Alzhe;mez s disease.
y1]-2-methyl-N-(2,2,3,3,3-pentafluoro-propyD-malonamide, N

-[(S)-54Rehyoksopyefettyd) Drax0u0.F tﬁiﬂ}i@m}&‘ladéhﬁ@i@[ﬂmaiﬁpiﬁﬁ CH,, A’is CO,
’\%If \_%, 3,3,3- rlfluor éoP(}llg maI ch wing o

- - %ydroxy -e ? 20Xo0- éd?ng ﬁy&e h d”b?éﬁ%ﬁ) Hihdfepln 7-A-N
ﬁ 2654 4 R?&l@!&*@é PLadlmeioaanideste enz"%{%ﬁ]@%ﬁ’% _7-y1]-2-methyl-

hydroxy ethyB-6-0x0-6, 7-dihy
yfﬂ QZ thyk= RPﬂ‘(@é—l& 2 R‘fﬁéﬂﬂaﬂ@&@a@m%) malonamide,

N-{{S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzolb,d]azepin-T7-y13-2,2-
dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,

N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5SH-dibenzo| b,d)azepin-7-yI]-N'-
(2,2,3,3,3-pentafluoro-propyl}-malonamide,
N-{{8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5 H-dibenzo{ b,djazepin-7-y1]-2-
methoxy-N'-(2,2,3.3,3-pentafluoro-propyl}-malonamide,
2-hydroxy-N-[(5)-5-(2-hydroxy-ethyl)-6 ~0x0w6,7wdihydro—SH—dibenzo[b,d]azepin—'f—yl] -
2-methyl-N"-(2,2,3,3,3-pentaflucro-propyl)-malonamide,
2-fluoro-N-[(8)-5-(2-hydroxy-ethvl)-6-0x0-6,7-dihydro-5 H-dibenzo b,d|azepin-7-y1]-2-
methyl-N'-(2,2,3,3 3 -pentafluore-propyl}-malonamide,

2-ethoxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d|azepin-7-y1}-



(R)-2-fluoro-N-RS)-5-(2-hydroxy-ethyB-6-ox0-6,7-dihydro-5H-dibenzo[b,c]

azepin-7- y1]-2-methyl-N'-(2,2,2-trifluoro-ethyB-malonamide,

(R)-2-fluoro-N-[(S)-5-(2-hydroxy-eth y1)-5-0x0-6,7-dihydro-5H- dibenzo

[b,ci] azepin-7- 20 y1]-2-methyl-N'-(3,3;34rifluoro-propy1)-malonamide,

2-hydroxy-N-[(S)-5-(2-hydroxy-ethyB-6-0x0-6,7-dihydro-5H-dibenzo[b,cfla

z8p Z-y B B raettflieg eyl 4nsmaEnissro-buty 1)-malonamide,

(R%‘Z hydrox -N-[(S)-5- l(z hydroxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzolb,
{aRApiR7 1B rethgiN éé%}ﬁifﬂwraﬂatﬁﬁ%% afhadropat/-dibenzo[ b,dlaze-

(PIn27tygraxy2N-§(S B - thydsaxyeiyBrtxarBidcdépysig-al/-chbenzorb
,dJazepin7-y1]-2-methyl-N'-(2,2,2-trifluoro-ethye-malonamide, WO
2[167&1&33&%@1&5?—2@75&525_ﬁﬂox@~eﬂ@}p6 -0x0-6,7-dihydro-SH-dibenzo| b.d]aze-

2-h droxy: eth X0-6 7 d dro-5H-dibenzo[b,d

R e b G e,
eplmer B,
2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]
azepin-7-y1]- 2-methyl-Ntriflu oro-propyl)-malonamide, 5 (R or
S)-2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzol[b,d
Jazepin-7-y11-2-methyl-N'-(3,3,3-trifluoro-propyl)-malonamide, epimer A
and (S or
R)-2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d
ilazepin-7-y11-2-methyl-N'-(3,3,3-trifluoro-prop)1)-malonamide, epimer B.
Preferred compounds are further those, wherein Al is CH2, A2 is 0-CO
and R' is 10 hydrogen or lower alkyl, for example the following
compounds: (2,2,3,3,3-pentafluoro-propyThcarbamic acid
(5)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzol[b,diazepin-7-ylcarbamoyl]-ethyl ester,
(2,2,3,3,3-pentafluoro-propyl)-carbamic acid
(5)-1-[(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzol[b,d]azepin-7-ylcarbamoyli -ethyl ester, 15
(3,3,4,4,4-pentafluoro-butyl)-carbamic acid
(S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzol[b,d]azepin-7-ylcarbamoyl1-ethyl ester, (3,3,3- triflu
oro-propyl)-carbamicacid(S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzol[b,diazepin-7-ylcarbamoyl1-ethyl ester, (2-flu
oro-ethyl)-carbamic acid (S)- 1- [(S)-5-(2-h ydroxy-ethyl)-6-0x0-6,7-
dihydro-5H20 dibenzo[bod]azepin-7-ylcarbamoylLethyl ester or
(2,2,2-trifluoro-ethyl)-carbamic acid (S)- 1- [ (S) -5-
(2-hydroxy-ethyl)-6-ox0-6,7- dihydro5H-dibenzo [b,c/] azepin
-7-ylcarbamoyl] -ethyl ester. Preferred compounds are further those,
wherein A' is CHCF3, A2 is CO and R’ is hydrogen or lower alkyl, for
example the following compound:
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2,2-dimethyl-N-[(S)-6-0x0-5-(3,3,3-trifluoro-2-hydroxy-propy1)-6,7-dihydro-

Wi{b1d6:7/110335 PCT/EP2007/052557

dibenzol[b,d]azepin-7-y11-N'-(2,2,3,3,3-pantafluoro-propyl)-malonamide.
The present compounds of formula land their pharmaceutically acceptable

saliaiea e popsrediymeihorle kaoyxe-§ therd: §os BXammles 7] azepin-7-yl]-

S satre TP %@%&”ﬁéé@gﬁfsﬁ. R o rormula

4111t of or eln Ai and R2 - R4 have the
T o S R e v o vpin7-y1)-
%om@ﬂn@ thb?eéﬁiéﬂlmmm@nmdﬂmblph?@manéaapaﬂyidﬁceptable acid

addition salts. 10 or b) reacting a compound of ormula with a compound
Bt fEEHE-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d] azepin-7-yI}-N'-

(2,2,3,3,3-pentaflucro-propyl}-malonamide,

(R)-2-fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d}azepin-7-
vl]-2-methyl-N'-(2,2.3,3,3-pentafluoro-propyl}-malonamide,

(S)-2-fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-oxo0-6,7-dihydro-5H-dibenzo[ b.d} azepin-7-
vil-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,

N-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b d}azepin-7-y1}-N'-(3,3,3-

trifluoro-propyl)-malonamide,

N-{(5)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-5H-diben zo[ h,d]azepin-7-y1]-N'-
(3,3,4,4,4-pentafluoro-butyl)-malonamide,

(R)-2-fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro- SH—dlbenzo[b dlazepin-7-
yi]-2-methyl-N -(3,3,4,4,4-pentafluoro-butyl}-malonamide,

(R)-2-fluoro-N-[(S5)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo| b, d}azepin-7-
vi]-2-methyl-N'-(2,2,2-trifluoro-ethyl)-malonamide,

(R)-2-fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-53H- dlbenzo[b d]azepin-T7-
yi]-2-methyl-N'-(3,3,3-trifluoro-propyl)-malonamide,

2-hydroxy-N-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]azepin- 7-yi1-
2-methyl-N-(3,3.4,4,4-pentafluoro-butyl)-malonamide,

(R)-2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[ b,d] azepin-
7-yl]-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamide,

(S)-2-hydroxy-N-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b, dlazepin-
7-yl]-2-methyl-N'-(2,2.2-trifluoro-ethyl}-malonamide,

(R or S)-2-hydroxy-N-{(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihvdro-5H-dibenzo] b,d)aze-
pin-7-yl]-2-methyl-N -(3,3,4,4,4-pentafluoro-butyl)-malonamide, epimer A,
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WO 2007/110335PCT/EP2007/052557 8 - to a compound of formula
wherein Al and R' - R4 have the meaning as described above and A2

wele@ictsi @65, and 5if desired, converting the compounds obtaiped ngaoe7/052557

pharmaceutically acceptable acid addition salts. or c) reacting a
compound of formula 0---R1 10 with a compound of formula NH2R4 IlI to

B oRgRbIgHMUIEs)- DB 1 YA 18 33DRCT HER AP0 HBEEHRA 708h, ] aze-
pin-7-vl]-2-methyl-N -(3,3,4,4,4-pentafluoro-butyl)-malonamide, epimer B,

2-hydroxy-N-[{S)-5-(2-hydroxy-ethyl}-6-ox0-6,7-dihydro-5H-dibenzo[ b, dlazepin-T7-y1} -
2-methyl-N-(3,3,3-trifluoro-propyl}-malonamide,

(R or §)-2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]aze-
pin-7-yl}-2-methyl-N-(3.3,3-triflucro-propyl)-malonamide, epimer A and

(S or R)-2-hydroxy-N-[{(5)-5- (Z—hydroxy-ethyl)—6— oxo-0,7-dihydro-5H-dibenzo[b,d]aze-
pin-7-yl]-2-methyl-N-(3,3,3-trifluoro-propyl)-malonamide, epimer B.

Preferred compounds are further those, wherein A’ is CHa,, A% is O-CO and R' is

hydrogen or lower alkyl, for example the following compounds:

(2,2,3.3,3-pentafluoro-propyl)-carbamic acid (S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzo[ b,d}azepin-7-ylcarbamoyl]-ethyl ester,

(2,2,3,3,3-pentafluoro-propyl)-carbamic acid (S)-1-[(8)-5-(2-methoxy-ethyl)-6-oxo0-6,7-
dihydro-5H-dibenzo[b.d]azepin-7-ylcarbamoyl]-ethyl ester,

(3.3,4,4,4-pentafluoro-butyl)-carbamic acid (S)-1-[(S)-5-(2-hydroxy-cthyl)-6-ox0-6,7-
dihydro-5H-dibenzo[ b djazepin-7-ylcarbamoyl]-ethyl ester,

(3,3,3-trifluoro-propyl)-carbamic acid (S)-1-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl]-ethyl ester,

(2-fluoro-ethyl)-carbamic acid (S)-1-[(S)-5-(2-hydroxy-ethy])-6-0x0-6,7-dihydro-5H-
dibenzol b,d]azepin-7-ylcarbamoyl]-ethyl ester or

(2,2,2-trifluoro-ethyl)-carbamic acid (S)-1-[(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-
SH-dibenzo[bh,d]azepin-7-ylcarbamoyl]-ethyl ester.

Preferred compounds are further those, wherein A’ is CHCFs, A?is CO and R is

hydrogen or lower alkyl, for example the following compound:
2,2-dimethyl-N-[(8)-6-0x0-5-(3,3,3-trifluoro-2-hydroxy-propyl)-6,7-dihydro-5H-
dibenzo[b,dJazepin-7-yl]-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide.

The present compounds of formula I and their pharmaceutically acceptable salts
can be prepared by methods known in the art, for example, by processes described below,

which processes comprise

a) reacting a compound of formula



if desired, converting the compounds obtained into pharmaceutically
acceptable acid addition salts. The detailed description can be found
Wibglowiaridin Examples | -73. The starting materials of formulpsHEP ldk2557
X, XI, Xl and XIV are known compounds; or may be 5 prepared by
methods well-known in the art. The amines of formula Ill are commercial
available products. Scheme | 10 In this schgme A" and RI - R3 are as
described above and A2 depigits CO; _LOH
2007/110335PCT/EP2007/052557~20"~8chame 2 NH,R4 Il In this
scheme Al and RI - R3 are as.described a&bove and A2 depicts 0-00; 5 In
accordance with scheme 1 & » pblund of formula Il may be prepared as
follows: To a solution of a comf una“UF\formuIa IV, for example
(S)-7-amino-5-(2-benzyloxy- ethyl)-5H,7®r=Bibenzo[befazepin-6-one and
an acid of formula VIlII, for example (S)-2- fluoro-2-methyl-malonic acid
m&nogth I gl%%r(;? fngmEuig added 1-hydroxybenzotriazole,
‘ﬁ-et%y? ||gopropy amine and
N-(3-dimethylanainopropy1)-Ar-ethylcarbodiimide hydro- 10 chloride
(EDC), and the mixture is stirred fo%ﬂ.iélzﬁo&% at r.t. The reaction mixture
is quenched with water and ethyl acetate, the two phases are separated
tandctmeporgahid layenis washed, dried and purified in the usual manner.
Then compound of formula VII, for example
(S)-?-amino-5-(2-benzyloxy-ethyl)-5H,7Hdibegz%[;ha]azepin-6-one and
2,2-dimethyl-malonic acid monoet ste% 15-issolved in THF

and treated with LiOH and water fo ttz2epkip and
purification in the usual manner affgrd thé coypound of formula II. This
obtained compound and a comgbungl.af; orfAula 11, for example
2,2,3,3,3-pentafluoropropylamina-a+é dissoped in THE, treated with
1-hydroxybenzotriazole , Nethyldiisopropylahjiqg and EDC and the
mixture is stirred for 2.5 hours at r.t. The I

wherein A' and R' — R® have the meaning as described above and A’ depicts CO,

and

if desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts.

10 or

b) reacting a compound of formula

with a compound of formula



20 obtained compound of formula | is isolated and purified in conventional
manner. In accordance with scheme 2 a compound of formula | may be
wprepnressss follows: To a cooled solution of a compound of fegmygidd7fedzss7
example (S)-7-arnino-5-(2- benzyloxy-ethyy1)-5H ,7H- dibenzo [b,
d]azepin-6-one and an acid, for example L-(+) -lactic WO
2001 HRBRPE TARRRR07/052557 - 11 - acid, in TI-IF is added
1-hydroxybenzotriazole, N-(3-dimethylaminopropy1)-N'- ethylcarbodiimide
hydrochloride (EDC) and N-ethyldiisopropylatnine, and the mixture is
Ui : eagfjon mixture is
ashing,. grying-ead purification in the
of foymulg, IX. Thentompound of
s @y oxy-ethyl)-6-oxo-
droxy-propionamide, is

dlssolved in dlchloromethane and reacted
4-nitrophenyl-chioroformate and pyridine for I‘Burs WorKup and
purification in the usual manner afford the compound of formula 10 VI.
whiseabilingd ROMROURGARE AGAMPAYAdeffimuia UL fenexampleco,
2,2,3,3,3- pentafluoropropylamine are reacted for 24 hours at Lt. After
poration of all volatile components, purification in the usual manner
affords a compound of formula I. Scheme 3 In this scheme Al and RI are
5 as debéfiped stsmrertin adtordamea ndtrbthisnieid @ dompaumdatfoacataable
dMdnayibspegpared as follows: A compound of formula M, for example
((S)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]aze- pin-7-y1)-carbamic acid
dert-butyl ester is dissolved in DMF and treated with sodium 20 hydride.
After stirring for 0.5 hours, a compound of formula XlI, for example benzyl
2- bremerhykethemnigoadded Bndhitie reaction mixture stirred for 6 hours.
Alternatively, a compound of formula XI, for example
((S)-6-0x0-6,7-dihydro-5H-gh enzo[kkg]azepln 7-y1)-carbarnic acid

@ a gom upd of farmula X1V, for example

ten-butyl ester is dissolved
1,1,1-trifluoro-2,3-epoxyproganeyin F and @I for 22 hours at 90C.
' iR the usuah¥ianner afford a

25 Washing, drying and
compound of formula [

\

On \Y|
10 with a compound of formula

NH:R" 11

to a compound of formula

—y

(O
A

.
O-R I

wherein A’ and R’ — R* have the meanin g as described above and A* depicts O-CO,
15 and



Then compound of formula XlI and trifluoroacetic acid are dissolved in
dichloromethane and stirred for 3 hours at r.t. Workup and purification in
wdhmersuakIranner affords the compound of formula IV. 5Compeownds @ esassy
formula | may be converted to a corresp"p@gjing acid addition salt. The
conversion is accomplished by treatment with at least a stoichiometric
amountefiaa aRRRPHALIACIANSHEINAS MYAIRERIRNS AEItRYHEORIATEceptable
g(gl(ghg&ltflurrllc&%d nitric acid, phosphoric acid and the like, and organic
acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic

i DAla Aeld mAlanicAGdn HAGIBIGAGI Meleie.agd, 10, fiparig acid,

tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic amg, =

g aelirsmeiasidl oth ¥Rl stidhicHE it p XN isdnnrsmroanaradieylimay be
5 peipaantibhebke deypidially o theifr ek-baseris dissabied 1Brah RSN S0 HEnercial

ggg}gﬁeﬁ% suc %%diethyl ether, ethyl acetate, chloroform, ethanol or

me and the like, and the acid added in a similar solvent. The
temperature is maintained between O C and 50 C. The resulting salt 15
precipitates spontaneously or may bg-Regught out of solution with a less
polar solvent. The acid addition salts of compounds of formula | may be
converted to the corresponding free bases by treatment with at least a

stoichiometric equivalent of a suitable base such as sodium or potassium

hydegxide, potassitt Bar@on te, sodiu bicarbepate, ammonia, and thex?
like tn@gomﬁp%m%s\?ofh? ylal @ hefif phaymrdcetticall atgk‘qsﬂa O
addition,salts poss@ss valuable pharmacologi Iﬁroperties. Specifically, if

been found that the compoﬁnd ¢ presentiniventio
thE7-sécretase. The compounds weTg' i Qestigated in accordEmcewith the
test gl\}gn hlgfreinafter, Description of If- s@retase assay 25The ﬁ‘c‘gvity of
test (EB'mpounds can be evaluated in as8ays which measure ther"roteolytic
cleavage of suitable_substrates by 7-secretase activity. These can be
cellular assays where™e.g., a substrate of the 7-se(i;;§e’i§fused in its
cytoplas main to a transcription factor. Cells tramg,quteﬂd with this
fusio @d“éﬁeporter gene, e.qg., firefly luciferase, which exﬂ)ression
is enhanced by the travscription fagtsr. Clegvagetf the 30 fused
substrate by 7-secretase will lead (0] 1020 Ng{e reporter gene which
can be monitored in appropriate asg 7-secretase activity can also
be determined in cell-free in vitr y5 where e.g., a cell lysate
containing the 7-secretase complex i;(ﬁcubated wo
2007/110335PCT/EP2007/052557 - é;io—

10 In this scheme A' and R' — R® are as described above and A” depicts CO;
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20

with a suitable APP-derived substrate which is cleaved to the Abeta
peptides. The amount of produced peptides can be determined with

wepecifiadsidSA assays. Cell lines of neuronal origin secrete Abetaep2007/052557

peptides which can be measured with the specific ELISA  assay.
Treatment with compounds which inhibit y-secretase leads to a reduction
of 5 secreted Abeta thus providing aggeaseine of inhibition. The in vitro
assay of y-secretase activity uses a HEK293 membrane fraction as a
source of y-secretase 3=and a recombinant APP substrate. Latter consist of
the &gterminal 1 ino acids of human APP fused to a6xHistidigetail for
_ ' ssed in ,'E.c iina regulatablreﬁsn vel .@
e.g.JpELL5. This ecombinarf pratei coc?ﬁasponds to the Jirunt APP /NO

2

yrrain and which constitis tb\e y-secretase substrates né assay
princife is described in Li YM'at al, PNAS 97(11), 6138-6443 (2000).
Hek29 celldare mechanically isruBfed and the microsomaﬂ fraction is
isolated by differential centrifugation. The membrapes are solubilized in
detergent (0.25 % CHAPSO) and incubated witp?hpg APP substrate. The
15 Abeta peptides which are produced by ;y-secref};\%@clé'évage of the
substrate are detected by spegifis E agsays as described
(Brockhaus Met al, NeuroreporgZ)N a6 (1998).  The preferred
compounds show a 1050.< Q.4 he list below are described some
data to the y-secretase inhi ~Example No. ICso in vitro Example No.
IC50 in vitro 1 0.010 38 0.012 2 g.\ 06 39 0.016 3

0

1

i

In this scheme A’ and R' — R® are as described above and A’ depicts O-CO;

In accordance with scheme 1 a compound of formula If may be prepared as follows:
To a solution of a compound of formula IV, for exampie (S)-7-amino-5-(2-benzyloxy-
ethyl)-5H,7H-dibenzo[b,d]azepin-6-one and an acid of formula VIII, for example (S)-2-

| fluoro-2-methyl-malonic acid monoethyl ester in THF is added 1-hydroxybenzotriazole,

N-ethyldiisopropyiamine and N-(3-dimethylamin opropyl)-N'-ethylcarbodiimide hydro-
chloride (EDC), and the mixture is stirred for 2.5 hours at r.t. The reaction mixture is
quenched with water and ethyl acetate, the two phases are separated and the organic layer
18 washed, dried and purified in the usual manner.

Then compound of formula VII, for example (S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7H-
dibenzo[b,d}azepin-6-one and 2,2-dimethyl-malonic acid monoethyl ester is then
dissolved in THF and treated with LiOH and water for 18 hours at r.t, Workup and
purification in the usual manner afford the compound of formula I1. This obtained
compound and a compound of formula I1I, for example 2,2,3,3,3-pentafluoropropyl-
amine are dissolved in THF, treated with l-hydrolxybenzotriazole ,N-
ethyldiisopropylamine and EDC and the mixture is stirred for 2.5 hours at r.t. The

obtained compound of formula I is isolated and purified in conventional manner.

In accordance with scheme 2 a compound of formula [ may be prepared as follows:
To a cooled solution of a compound of formula IV, for example (S)-7-amino-5-(2-

benzyloxy-ethyl)-5H,7H-dibenzo[ b, d)azepin-6-one and an acid, for example L-(+)-lactic
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acid, in THF is added 1-hydroxybenzotriazole, N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride (EDC) and N-ethyldiisopropylamine, and the mixture
is stirred for 0.5 hours at 0°C and 3 hours at r.t. The reaction mixture is quenched with
water/ethyl acetate. Washing, drying and purification in the usual manner affords a
5 compound of formula IX.
Then compound of formula IX, for example (S)-N-{(S)-5-(2-benzyloxy-ethyl}-6-0xo-
6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl]-2-hydroxy-propionamide, is dissolved in
dichloromethane and reacted with 4-nitrophenyl-chloroformate and pyridine for 7
hours. Workup and purification in the usual manner afford the compound of formula
10 VL This obtained compound and a compound of formula III, for example 2,2,3,3,3-
pentafluoropropylamine are reacted for 24 hours at r.t. After evaporation of all volatile

components, purification in the usual manner affords a compound of formula 1.

Scheme 3

X1
o\\ O H
N\
A Nij7<
X1V \ o
2
Ay
15 O x11a

In this scheme A and R’ are as described above;

In accordance with scheme 3 a compound of formula I'V may be prepared as follows:
A compound of formula XI, for example ((S)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]aze-
pin-7-yl}-carbamic acid rerr-butyl ester is dissolved in DMF and treated with sodium

20  hydride. After stirring for 0.5 hours, a compound of formula XII, for example benzyl 2-
bromoethyl ether is added and the reaction mixture stirred for 6 hours. Alternatively, a
compound of formula XI, for example ((S}-6-0x0-06,7-dihydro-3H-dibenzo[ b,d] azepin-
7-yl)-carbamic acid terr-butyl ester is dissolved with a compound of formula XTIV, for
example 1,1,1-triflooro-2.3-epoxypropane in DMF and stirred for 22 hours at 90°C.

25  Washing, drying and purification in the usual manner afford a compound of formula Xil.
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Then compound of formula XII and trifluoroacetic acid are dissolved in dichloromethane
and stirred for 3 hours at r.t. Workup and purification in the usual manner affords the

compound of formula IV,

Compounds of formula I may be converted to a corresponding acid addition salt,
'The conversion is accomplished by treatment with at least a stoichiometric amount of an
appropriate acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, and organic acids such as 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
similar solvent. The temperature is maintained between 0 °C and 50 °C. The resulting salt

precipitates spontaneously or may be brought out of solution with a less polar solvent.

The acid addition salts of compounds of formula I may be converted to the
corresponding free bases by treatment with af least a stoichiometric equivalent of a
suitable base such as sodium or potassium hydroxide, potassium carbonate, sodium

bicarbonate, ammonia, and the like.

The compounds of formula I and their pharmaceutically usable addition salts

possess valuable pharmacological properties. Specifically, it has been found that the

compounds of the present invention may inhibit the y-secretase.

The compounds were investigated in accordance with the test given hereinafter,

Description of v-secretase assav

The activity of test compounds can be evaluated in assays which measure the
proteolytic cleavage of suitable substrates by y-secretase activity, These can be cellular

assays where e.g., a substrate of the y-secretase is fused in its cytoplasmic domain to a
transcription factor. Cells are transfected with this fusion gene and a reporter gene, e.g.,

firefly luciferase, which expression is enhanced by the transcription factor. Cleavage of the
fused substrate by y-secretase will lead to expression of the reporter gene which can be
monitored in appropriate assays. The y-secretase activity can also be determined in celi-

free in vitro asays where e.g., a cell lysate containing the v-secretase complex is incubated
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with a suitable APP-derived substrate which is cleaved to the Abeta peptides. The amount
of produced peptides can be determined with specific ELISA assays. Cell lines of
neuronal origin secrete Abeta peptides which can be measured with the specific ELISA
assay, Treatment with compounds which inhibit y-secretase leads to a reduction of

secreted Abeta thus providing a measure of inhibition.

The in vitro assay of y-secretase activity uses a HEK293 membrane fraction as a source of

Y-secretase and a recombinant APP substrate. Latter consist of the C-terminal 100 amino
acids of human APP fused to a 6xHistidin tail for purification which is expressed in E.coli
i 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 are mechanically disrupted
and the microsomal fraction is isolated by differential centrifugation. The membranes are
solubilized in detergent (0.25 % CHAPSQO) and incubated with the APP substrate. The

Abeta peptides which are produced by y-secretase cleavage of the substrate are detected
by specific ELISA assays as described (Brockhaus M et al, Neuroreport 9(7), 1481-1486
(1998).

The preferred compounds show a ICsp< 0.1 (uM). In the list below are described

some data to the y-secretase inhibition:

Example No. ICsp in vitro Example No, ICs01n vitro
1 0.010 38 0.012
2 0.006 39 0.016
3 0.001 ' 40 (.005
4 0.009 41 (0.480
5 0.011 42 0.001
6 0.002 43 0.013
7 0.022 44 0.009
8 0.006 45 (.009
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9 0.019 46 0.002
10 0.049 47 0.755
11 0.007 48 0.014
12 0.010 49 0.157
13 0.010 50 0.016
14 0.008 51 0.007
15 0.001 52 0.010
16 0.003 53 0.009
17 0.004 54 0.008
18 0.007 55 0.012
19 0.004 56 0.002
20 0.003 57 0.090
21 0.001 58 0.008
22 0.002 39 0.190
23 0.016 60 0.004
24 0.034 61

25 0.006 62 0.001
26 0.001 63 0.002
27 0.004 64 0.010
28 0.068 65 0.039
29 0.018 66 0.001
30 0.075 67 0.005
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31 0.200 68 0.009
32 0.018 69 0.006
33 0.004 70 0.007
34 0.004 71 0.006
35 0.022 72 0.001
36 0.013
37 0.018

The compounds of formula I and the pharmaceutically acceptable salts of the compounds
of formula I can be used as medicaments, e.g, in the form of pharmaceutical preparations.
The pharmaceutical preparations can be administered orally, e.g. in the form of tablets,
coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions. The administration can, however, also be effected rectally, e.g. in the form of

suppositories, parenterally, e.g. in the form of injection solutions,

‘The compounds of formula I can be processed with pharmaceutically inert,
inorganic or organic carriers for the production of pharmaceutical preparations, Lactose,
corn starch or derivatives thereof, talc, stearic acids or its sajts and the like can be used,
for example, as such carriers for tablets, coated tablets, dragées and hard gelatine capsules,
Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats,
semi-solid and liquid polyols and the like. Depending on the nature of the active
substance no carriers are, however, usually required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and syrups are, for example, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

example, natural or hardened oils, waxes, fats, semi-liquid or liguid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
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
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invention, as is a process for their production, which comprises bringing one or more
compounds of formula I and/or pharmacentically 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 T as well as their

pharmaceutically acceptable salts are useful in the control or prevention of ilinesses 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 [ or of the corresponding amount of a pharmaceutically acceptable salt
thereof. The daily dosage may be administered as single dose or in divided doses and, in

addition, the upper limit can also be exceeded when this is found to be indicated,

Tablet Formulation {Wet Granulation)

item Ingredients mg/tablet
Smg 25mg  100mg 500 mg
1. Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate I 1 1 1
Total 167 167 167 831

Manufacturine Procedure

Mix items 1, 2, 3 and 4 and granulate with purified water.
Dry the granules at 50 °C.

Pass the granules through suitable milling equipment.

e A

Add item 5 and mix for three minutes; compress on a suitable press.
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70 0.007 34 0.004 71 0.006 35 0 022 72 0.001 36 0.013 37 0.018 The
compounds of formula | and the pharmaceutically acceptable salts of the
weoemponids of formula | can be used as medicaments, e.g. inpthefems 0észss7
pharmaceutical preparations. The pharmaceutical preparations can be
administered orally, e.g. in the form of tablets, 5 coated tablets, dragees,
hard and soft gelatine capsules, solutions, emulsions or suspensions. The
administration can, however, also be effected rectally, e.g. in the form of

suppositories, parenterally, e.gcigbm%fl%[pngfl e{m)enction solutions.

Item Ingredients meg/capsule
Smg 25 mg 100 mg 500 mg
1. Compound of formula T 5 25 100 500
2. Hydrous Lactose . 159 123 148 -
3. Corn Starch 25 35 40 70
4, Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Manufacturing Procedure

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

3. Fill into a suitable capsule.



The compounds of formula | can be processed with pharmaceutically

inert, inorganic or organic carriers for the production of pharmaceutical
Wpreprraions. Lactose, 10 corn starch or derivatives thereof, tedcr/steanigss2ss7

acids or its salts and the like can be usedgfor example, as such carriers

for tablets, coated tablets, dragees and hard gelatine capsules. Suitable

carriers for soft gelatine capsules a@xgﬁfp@(@mple vegetable oils, waxes,
fats, semi-solid and liquid polyols and the like. Depending on the nature of

thg. @c@&s swtzs@,rzcws) SETHETS AL p NOWRMEhaS %@ %85 al gmﬂ Gape
@&1{8 gggtlne capsules. 15 Sunable carriers for the

%Vfﬁé%%?éﬂféﬁé&a?ﬁsfea%% E/‘éfé glycerol vegetable
0|I and the I|ke Suitable carrlers for supposr[orles are, for example natural
Ardeldd BHEO XNE3EE M AN HXnd)- DA At sy e adisacie-5-vD) -acetic
5 éEhembtaammuncal preparatlons can, moreover, contain preservatlves

solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
orgnts; tirédr varying 20 the osmotic pressure, buffers, masking
S & ant|OX|dants They can also contain still other therapeutically
@ substances.  Medicaments containing a compound of formula |
J,fnarmaceutlcally acceptable salt thereof and a therapeutically inert
carrief’are also an object of the present WO
2007/110335PCT/EP2007/052557 - 16 - invention, as is a process for

(st O IS SRS RINBING 07 A IR SOTROUNAR O eser (254

formulg land or p armaceutlcapg accept tion salts an

TH&<HEH e MG Gise iHRMB &R RIRP dArsalse Wiibsedieas hytside (60 mg of
itenicpdrmaministratioal foin fogetivd). Wiliaranierargnfiar8tmenapeyticedhyl

10 B%ﬂ&%@ﬂﬁ(ﬁ((ﬂﬂ ﬁQC@rsﬂaﬁﬁsm&matw%ﬁp@f@mﬂ%géifgdf%{fmtthef 6h.
S W as Iheir aceu cce alts are usertul Iin he cantro
A e e A Saeh B e T Sk P dgpate (10
ra§ obingy hé@iﬁ@rﬂs agidensd the Muecdosdgeceanthath witbdtetwidbe enindaned organic
puahe@fvmenmn@amtwm@ﬁgé@%ma@m@mﬁdﬁ%v;jm&&idﬂe%a&&d I
Int min tion the 0S ra
e e B B L B AR R 0 SO RO PR S iR
15 GERBRATRT RO 1957461 56 00 1B GoRGH n G0l et et nAde TSRS of

(aBteptdblersalt f9g(aoLTHe daily dosage may be administered as single
dose or in divided doses and, in addition, the upper limit can also be

wxesedediwhervibisis found odeindicsted) Jabist Fonmlaion Mt ester

Granulation) 15 20 Item Ingredients

Chiral

((S)-7-terr-Butoxycarbonylamino-6-ox0-6,7-dihydro-dibenzo[ b,d]azepin-5-yl)-acetic

20 acid methyl ester (60 mg, 0.15 mmol) were dissolved in dichloromethane (3 ml), treated
with (.15 mi (2.3 mmol) orthophosphoric acid and stirred for 18 .h The reaction mixture
is adjusted to pH 7.5 with 2N aqueous sodium hydroxide, diluted with dichloromethane
(5 ml) and the phases separated. After extraction of the organic phases with water (5 mI)
and saturated aqueous sodium chloride (5 ml), the solution is dried with magnesium

25 sulfate and evaporated to dryness, White solid (60%); MS: m/e= 297(M+H™)}, which was

used without further purification,



mg/tablet 25 mg 25 105 6 30 1 167 100 ma 100 30 6 30 1 167 500 mg
500 150 30 1501 831 1.
WO 2007/110335 PCT/EP2007/052557

- 19 .

¢) {(8)-6-Oxo0-7-[2-(2.2.3.3.3-pentafluoro-propvlcarbamovl)-propionvlamino]-6.7-

dihvdro-dibenzo[ b.d]azepin-5-vll-acetic acid methvl ester
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((S)-7-Amino-6-0x0-6,7-dihydro-dibenzo[ h,d]azepin-5-yl)-acetic acid methyl ester (25
mg, 0.85 mmol)were dissolved in THF and subsequently treated with 2-methyl-N-

n

(2,2,3,3,3-pentafluoro-propyl)-malonamic acid (25 mg, 0.1 mmol), 1-hydroxy-
benzotriazole (11.6 mg, 0.85 mmol), N-ethyldiisopropylamine (0.03 ml, 0.17 mmol) and
EDC (16.5 mg, 0.85 mmol). After stirring for 2.5 h at ambient temperature, the reaction
mixture is quenched with water and extracted with ethyl acetate. The aqueous phase is

10 extracted twice with ethyl acetate and the combined organic layers are extracted with
water (2x 5 ml) and saturated aqueous sodivm chloride (5 ml), combined, dried over
anhydrous sodium sulfate and evaporated to dryness. Chromatography (silica, eluent
cyclohexane/ethyl acetate 65/35) afforded the product as colorless solid (70%). MS: m/e=
528 (M+H").

15 Example 2

N-{(S)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-y1]-2-
methyl-N'-(2,2,3.3,3-pentafluoro-propyl)-malonamide

a) [(S)-5-(2-Benzvloxy-ethyl)-6-0x0-6.7-dihvdrc-5H-dibenzo! b.dlazepin-7-vl1-carbamic

acid tert-butyl ester

- Chiral
D
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Using ((5)-6-0x0-6,7-dihydro-5H-dibenzo[b,dJazepin-7-yl)-carbamic acid tert-buty}
ester and benzyl 2-bromoethyl ether, the title compound was prepared in the same
manner as described for example [a. White crystals, mp. 132-134°C (84%). MS: m/e=
459(M+H"), mp 133°C.,



2. 3. 4. 5. Compound of formula | Lactose Anhydrous DTG Sta-Rx 1500
Microcrystalline Cellulose Magnesium Stearate Total 5 mg 5 1256 30 1

wd.60b7/1 Maasufacturina Procedure 1.Mix items |, 2, 3 and 4 andegranetaie/os2ss57
with purified water. 25 2.Dry the granulg§@; 50 C.

b) (S)-7-Amino-5-(2-benzvloxy-ethvh-3H.7H-dibenzol b.dlazepin-6-one

i Chiral

Using [(S)-5-(2-benzyloxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzo b,d}azepin-7-vl]-
carbamic acid rerr-butyl ester, the title compound was prepared in the same manner as
5 described for example 1b). Light yellow, viscous oil (>98%). MS: m/e= 359(M+H").

ON-1(8)-5-(2-Benzvioxy-ethvl)-6-0x0-6.7-dihvdro-5H-dibenzol b.diazenin-7-vi]-2-
methvl-N'-(2.2.3.3 3-pentafluoro-propvl)-malonamide

hﬁ\/{\ﬁ%
& ) >
s

Using (S)-7-aminoe-5-(2-benzyloxy-ethyl)-5H,7H-dibenzo[ b,d]azepin-6-one and 2-

10 methyl-N-(2,2,3,3,3-pentatluoro-propyl)-malonamic acid, the title compound was
prepared in the same manner as described for example 1c), White solid (89% yield). MS:
m/e= 490(M+H™).

Example 3

N-[(8)-5-(2-Hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,dlazepin-7-yl]-2-methyl-
15 N'-(2,2,3.3,3-pentafluoro-propyl)-malonamide

N-[(8)-5-(2-Benzyloxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo{ b,d] azepin-7-yl]-2-
methyl-N'-(2,2,3,3,3-pentafluorc-propyl)-malonamide (113 mg, 0.19 mmol) were



3. Pass the granules through suitable milling equipment. 4. Add item 5
and mix for three minutes; compress on a suitable press. WO

WwW@OO7/118385PCT/EP2007/052557 - 17 - Capsule Formulatiopcitgmzen /052557
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20

Ingredients ma/capsule 100 mg 500 mg 5,5 mg25 mg 5 1. Compound of
formula 15
dissolved in methanol (20 ml) and treated with 37% aqueous HCI (0.1 ml) and palladium

on carbon (10%, 6 mg) and stirred for 2 days under an atmosphere of hydrogen. After
filtration and evaporation of the solvent, the title compound was obtained as white solid
(94%). MS: m/e= 450(M+-H").

Example 4

N-[(5)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[h.dlazepin-7-y1]-2,2-
dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

AN-[(85)-5-(2-Benzvloxy-ethvl)-6-0x0-6.7-dihydro-5H-dibenzo[ b.dlazepin-7-vi]-2 2~
dimethvl-malonamic acid ethyl ester

@ “H%o\/

O )
g}
Using (S)-7-amino-5-(2-benzyloxy-ethyl}-5H,7H-dibenzo[ b,d]azepin-6-one and 2,2-

dimethyl-malonic acid monoethyl ester, the title compound was prepared i the same
manner as described for example lc. Colorless oil (>98%). MS: m/e= 501(M+H™).

Chiral

b) N-[(8)-5-(2-Benzvioxv-ethvl)-6-0x0-6,7-dihvdro-SH-dibenzo[ b, d] azepin-7-v1}-2.2-

dimethvl-malonamic acid

O >
O

N-{(S5)-5-(2-Benzyloxy-ethyl)-6-oxo-6,7-dihydro- SH-dibenzo[ b,d}azepin-7-vl1}-2,2-
dimethyl-malonamic acid ethyl ester (127 mg, 0.25 mmol) were dissolved in THF (4.5

ml) and water (1.1 ml), treated with lithium hydroxide (25 mg, 1 mmol) and stirred for
18 h at ambient temperature. The mixture is diluted with agueous saturated sodium
carbonate and extracted twice with ethyl acetate. The aqueous phase is acidified with
concentrated aqueous hydrogen chloride to pH 0 and extracted twice with ethyl acetate.
The acidic organic layers were combined, dried over magnesium sulfate and evaporated
to afford 112 mg (93%) of white foam. MS: m/e= 472(M-H™).
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25100 500 2. Hydrous Lactose 159 123 148 3. Corn Starch 25

WO 2007/119335 PCT/EP2007/052557

S22

¢} N-1($)-5-(2-Benzvloxy-ethvl)-6-0x0-6,7-dihvdro-5H-dibenzo[ b.dlazepin-7-v1]-2.2-

dimethvl-N'-(2.2.3.3 3-pentafluoro-propvl)-malonamide

Chiral

Using N-[(8)-5-(2-benzyloxy-ethyl}-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-yl]-
2,2-dimethyl-malonamic acid and 2,2,3,3,3-pentafluoropropylamine, the title compound
was prepared in the same manner as described for example Ic. White solid (76%). MS:
m/e= 604(M+H™).

Example 5

(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-[(8)-5-(2-benzyloxy-ethyl)-6-0xo-
6,7-dihydro-5H-dibenzo[b,d]azepin-7-ylcarbamoyl]-ethyl ester

a) (S}-N-[(S)-5-(2-Benzvloxy-ethyl) -6-0x0-6,7-dihvdro-5H-dibenzof b.dlazepin-7-v1]-2-
hvdroxv-propionamide

O™
o

(8)-7-Amino-5-(2-benzyloxy-ethyl)-5H,7H-dibenzo[b,d] azepin-6-one (50 mg, .14
mmol) and I-{+)-lactic acid (14 mg, 0.15 mmol) were dissolved in THF (2 m1), cooled to

0°C and under exclusion of moisture subsequently treated with 1-hydroxybenzotriazole
(21 mg, 0,15 mmol), EDC (33 mg, 0.17 mmol} and N-diisopropyl-ethylamine (.05 mi,
(.28 mmol). After stirring for 30 min. at 0°C and 3 h at ambient temperature, the mixture
was diluted with water and ethyl acetate (10 ml each), the phases separated and the
organic layer extracted with water, 1N aqueous HCl and saturated aqueous NaCl. After
drying over magnesium sulphate and evaporation of the solvent, the title compound was
afforded as colourless oil (98%). MS: m/e= 431(M-H").



354070 4. Talc 10151025 5. Magnesium Stearate 1225 10 Total

200
WO 2007/110335 PCE/EP2007/052557

-23 .

b) Carbonic acid {S)-1-[(S)-5-(2-benzyvloxv-ethvl)-6-0xo-6.7-dihvdro-5H-
dibenzol b.dlazepin-7-vicarbamovl]-ethyl ester 4-nitro-phenvl ester
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(S)-N-[(S5)-5-(2-Benzyloxy-ethyl}-6-0%0-6,7-dihydro-5H-dibenzo[ b, d]azepin-7-y1}-2-

5 hydroxy-propionamide (113 mg, 0.26 mmol} was dissolved in dichloromethane (2.5 ml)
and subsequently treated with 4-nitrophenyl-chloroformate (96 mg, 0.45 mmol) and
pyridine (0.038 ml, 0.47 mmol). After stirring for 7 h, the mixture was evaporated to
dryness, Chromatography (silica, gradient of heptane/ethyl acetate 0 to 100% afforded
the title compound as white, viscous oil (82%). MS: m/e= 596(M+H™).

10 ¢) (2.2.3.3.3-Pentafluoro-propvl)-carbamic acid (S)-1-[(8)-5-(2-benzvloxv-ethvl)-6-0x0-
6,7-dihydro-5H-dibenzof b.dlazepin-7-vicarbamovl]-eth vl ester

Q Chiral

Carbonic acid (S5)-1-[(5)-3-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d}aze-
pmn-7-ylcarbamoyl]-ethyl ester 4-nitro-phenyl ester (65 mg, 0.11 mmol) and 2,2,3,3,3-

15 pentafluoropropylamine (663 mg, 4.3 mmol) were stirred for 24 h at ambient
temperature. After evaporation of all voiatile components and chromatography on silica
(gradient of heptane/ethyl acetate () to 80%}), the title compound was obtained as white
solid (>98%). MS: m/e= 606(M+H™").

Example 6

20 N-[(8)-5-(2-Hydroxy-ethyl)-6-0x0-6,7-dihvdro-5H-dibenzo[ b,d]azepin-7-yl1]-2,2-
dimethyl-N'-(2,2,3,3,3-pentaflucro-propyl)-malonamide



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.
w266l indesa suitable capsule. WO 2007/110335PCT/EP200 %05356 60748357

- Example 1

{(S)-6-0x0-7-[2-(2,2,3,3,3-pentafluoro- propylcarbamoyl) propionylamino]-

6,7- dihydro-dibenzo[b,gjazepin-5-yll-acetic acid methyl ester a)

@ %ﬁ?@dﬂ{dﬁmylawno -6-0x0-6,7-dihydro-dibenzor b,dl
' O1) cetic 5Facid methyl ester

treatednvith sodium hydride (60 mg of 60% suspension in mineral oil, 1.5
rnmol). After stirring for 30 minutes, methyl 10 bromoacetate (0.14 ml, 1.5

DiReMeEs-3qd eéje otﬂ? aRfienstired ior anather 8lbe LD P S epin-7- UE
190% ]éV5 tfz é{ drc?)ﬁblp) chloride and extracted with ethyl ac ta'ée

oS s FoePAGRR TR AR iR cctl Squupgpen d was

Eﬁ@@tﬂﬁﬁ irtd srgamicpherstssweng i ashed it itercdidd atumated 14 M+H™).
agueous sodium chloride, dried over magnesium sulfate and evaporated

5 todryness. After chromatography (sieaguent 15 cyclohexane/ethyl
acetate 88/12), the product was obtained as off-white viscous oil (63%);

]MﬁSW@@Q%?l@ﬂl‘b‘ﬁ)eth)m X 'Go‘mi'ﬂ?y@ 905641 tdn zo[ b.4] azepin-7-y1]-N'-
pyiesRsort leserinie i) ace ¢ 2o meiy est

a) N-[(5)-5-(2-Benzvloxy-ethyl)-6-0x0-6.7-dihydro-3H-dibenzol b.dlazepin-7-v1] -

malonamic acid ethvl ester

Chiral

® .ﬁﬂo‘/

., O

Using {S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7H~dibenzo[ b, d}azepin-6-one and malonic
acid monoethyl ester, the title compound was prepared in the same manner as described
for example 1c. Colorless oil (>98%). MS: m/e=473(M+H").

b) N-[(5)-5-(2-Benzyloxy-ethyl)-6-0x0-6.7-dihydro-SH-dibenzo{ b,dlazepin-7-vll-

15  malonamic acid

Chiral

Using N-[(8)-5-(2-benzyloxy-ethyl}-0-0x0-6,7-dihydro-5H-dibenzo{ b,d} azepin-7-vl}-
malonamic acid ethyl ester, the title compound was prepared in the same manner as
example 4b. White, viscous oil (95%). MS: m/e= 443(M-H™).
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15

((S)-7-tert-Butoxycarbonylamino-6-oxo-6,7-dihydro-dibenzo[b,djazepin-5-y
1)-acetic 20 acid methyl ester (60 mg, 0.15 mmol) were dissolved in

walgbtoropeathane (3 ml), treated with 0.15 ml (2.3 mmol) orthgiehosphtios2ss?

acid and stirred for 18 .h The reaction mixture is adjusted to pH 7.5 with
2N aqueous sodium hydroxide, diluted with dichloromethane (5 ml) and

dheyghesss separaiedy AR eXlBelian AfithearganicRtases NHEWAIeH(D -
1) ggd}saég&aﬁgd Agqueous so (L}Jrrlg r%ldgride (5 ml), the solution is dried

] rated to dryness. White solid (60%);

MS; nn/e= 297(Md-H4).which was used without further purification. WO

2002/110 P2007/052557 -19- c)

{8 'x 7612-(2,2,3,3,3-pentafluoro-propylcarbamovi)-propionylaminol-

ﬁ |hydro -dibenzo b,diazepin-5-01-acetic acid methyl ester H2=09 F

FO ((S)-7-Amino-6-0x0-6,7-dihydro-dibenzo [12,d] a2epin-5-y1)-acetic

acid %;ethyl ester (25 mg, 0.85 mmol)were dissolved in THF and

subsegguently treated with
2-m 1-N(2.2,3,3,3-pentafluoro-propyl)-malonamic acid (25 mg, 0.1
mmol), 1-hydroxybenzotriazole (11.6 mg, 0.85 mmaol),

@Lq@wdob@m@;ﬂamms@&ﬁymm%% aymah @ire-ERGICH 2 P %8%9n-7-y1]-
ol Al string oy 2512 ambjent femberatire e rection mature,
is‘quenc Wat xtracted with e 9’ aceflaete he aqu Uests
rﬁﬁa@@@&@ém@twwfeamwmwﬁéé% éNaitﬁécé&wMﬁeaf@fgme\fHH 2
layers are extracted with water (2x 5 ml) and saturated aqueous sodium
chloride (5 ml), combined, dried ovdtzantpldi®us sodium sulfate and

evaporated to dryness. Chromatography (silica, eluent cyclohexane/ethyl

(a@&%%ﬁﬁ}laﬁmqﬁ@mQﬁ@ﬂ@t@ﬁmtgmqsgspmQm%}omsétm/g_-g_om_m_
%?éﬁ) - 2 %%3@ ﬁ%}ﬁ lcalgafng%g/(frhyéﬁ'?t(ﬁbenzo[bAazepin-7-y

11- - methyl Nt (8 2,3,3,3=pentafluoro-propylymalonamide a)
rethv1)-6-oxo-6,7-dihydro-5H-dibenzorti.dlazepin-7-v1

OQ tea{%t\yl ester
F

F g

OH

Using (2,2,3,3,3-pentafluoro-propyl)-carbamic acid (S}-1-[(S)-5-(2-benzyloxy-ethyl)-6-
oxo-6,7-dihydro-5H-dibenzof b,d] azepin-7-ylcarbamoyl]}-ethyl ester, the title compound
was prepared in the same manner as example 3 (96%). White solid. MS: m/e=
S16(M+H™).

Example 9

N-[(S)-5~(2-Hydroxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[ b,d|azepin-7-vI]-N'-
(2,2,3,3,3-pentafluoro-propyl)-malonamide

F Chiral



Chiral irk) H 0 ::47 / 20 Using
((S)-6-0x0-6,7-dihydro-5H-dibenzo[b,cflazepin-7-y1)-carbamic acid
waenishatybester and benzyl 2-bromoethyl ether, the title compeandewas 7/052557
prepared in the same manner as describgd for example la. White crystals,
mp. 132-134C (84%). MS: rri/fe= 459(M+Hr ), nip 133C. WO
Lo g/A1A3B3PCHERZRRY/O5EDSE- 0006, RHihydro-5 H-dibenzo[ b.d] azepin-7-yl]-N'-
@%}%@Sg #%%?5_%2 _%z?pa%\)/{;%)f;/@eista#]g L }151§’67,t ibenzo rla?p%ilina(f %Bt!snp}gf)%?eed in the
RSO ARSI N2 %5% 506, T il trbds ML B Rz 1R 0MAZEDIh-7-y 11
- carbamic acid tert-butyl ester, the title compound was prepared in the
same manner as described for exafplmiiy. light yellow, viscous oil
(>98%). MS: rn/e= 359(M+H+).
5 BINS(S)-O-EeBanaioxy-aihs b 6-6 5046 Yddih yererbih dilyprg eibpdinzepin: -

fothds2- medyiN 42,23 hodpenialiugra:niopyll:malonamide Using
1(S)-7-’§min§-5-(%%éﬁjzﬁ&y-gthﬁ?éw;&%%enzo ,alazepin-6-one and 2-
10 methyl-lgv(zhz,3:,3,3-pentaf|uoro-propyl)-malonamic acid, the title
cou d wasnar d in the same manner as described for example

Using (S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7H-dibenzo[ b,djazepin-6-one and 2-
methoxy-N-{2,2,3,3,3-pentafluoro-propyl)-malonamic acid, the title compound was
10 prepared in the same manner as example Ic (99%). White solid. MS: m/e= 606(M+H™).

Example 11

N-[(S)-5-(2-Hydroxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzo[ b.d]azepin-7-y1]-2-
methoxy-N'-(2,2,3,3,3-pentaflooro-propyl)-malonamide

15 Using N-[(5)-5-(2-benzyloxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[ b,d]azepin-T7-yl]-2-
methoxy-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, the title compound was
prepared in the same manner as example 3 (97%). White solid. MS: m/e= 516(M+H").

Example 12

N-[(S)-5-(2-Benzyloxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[ b d}azepin-7-yl}-2-
20 hydroxy-2-methyl-N'-(2,2.3,3,3-pentafluoro-propyl)-malonamide
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Example 3 N-[
(S)-5-(2-Hydroxy-ethyl)-6-o0x0-6,7-dihydro-5H-dibenzo[b,cliazepin-7-y1]-2-

wonetylisAP-(2,2,3,3,3-pentafluoro-propyl)-malonamide  ORpCT/EP2007/052557

N-[(S)-5-(2-Benzyloxy-ethyl)-6-oxo-6,7-_dH}y_dro-5H-dibenzo[b,c]azepin-7

-yl] -2- methyl-M-(2,2,3,3,3-pentafluoro-propyl)-malonamide (113 mg, 0
Ammswerse NV a2007 1 033%5G HIBRLART/OF 2884, 1 Misselued. i) 2.
m than(H @o ) anf:l treated vyiltq z% aqueous HC1 (0.1 ml) and
Wmn%%ﬂﬁ%s% ed for 2 days under an

at phere of,aydrogen. After filtration and evaporation of the solvent, the

[ obtained as white solid (94%). MS: m/e= 450(M+H+).

1]-2,2 dlmethyl -M-(2, 2 3,3, 3 pentafluoro propyl) malonamlde
alN-1(S)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzorb,dlazenin-
7-y11-2-3- dimethyl-malonamic acid ethyl ester 10 Using
(S)-7-am1no-5-(2-benzyloxy-ethyl)-5H,7H-dibenzolb,d)azepin -6-one and
2,2- dimethyl-malonic acid monoethyl ester, the title compound was

Uﬁﬁg%/{sﬂﬂh}ﬁﬁ} same manheiasAssriberforisxamplens Salogdast alld 2-
e e %&%&ﬁ%@%@%Ox%héﬂf%ﬁﬁy&r%*%%ﬁ SSRGS s pHALTS In he
sa}q_lg_@zgu@rrﬁég}%s raremeld loNOHikelid (>98%). MS: m/e= 303(M+H™).

b) N-[(S)-5-(2-Benzyloxy-ethv])-6-ox0-6.7-dihvdro-3H-dibenzo[ b.d]azepin-7-vi]-2-

hvdroxv-2-methyl-malonamic acid

Using N-{{8)-5-(2-benzyloxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo{ b.d}azepin-7-yl]-2-
hydroxy-2-methyl-malonamic acid ethyl ester, the title compound was prepared in the
same manner as example 4b. White solid (90%). MS: m/e= 473(M-H™).

I N-[(8S)-5-( 2~Benzvloxv—ethvi)-6—oxo—fj,?—dihvdro~5H«~dibenzoIb.d] azepin-7-vll-2-
hvdroxy-2-methvl-N'-(2.2.3.3.3-pentafluoro-propvl)-malonamide

F
b~ COH F
® I J‘F\EF
o ©
O § )
é
Using N-[(5)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro- SH-dibenzo[ b d]azepin-7-yl}-2-
hydroxy-2-methyl-malonamic acid and 2,2.3,3.3-pentafluoro-propyvlamine, the title




N-[( S) -5- ( 2-Ben zylo xy-ethyl) -6-0 xo- 6,7-d ihydro- 5H-dibenzo [12,c1]
azepin -7-yli -2,2- dimethyl-malonamic acid ethyl ester (127 mg, 0.25
wornohy wese dissolved in THF (4.5 ml) and water (1.1 ml), treaied;/withao7/0523557
lithium hydroxide (25 mg, 1 mmol) and _sti'rgred for 20 18 h at ambient
temperature. The mixture is diluted with aqueous saturated sodium
saionate ahdpexeactesl icamith gind-aciate pkhr 209 UG RIASEIS. MS;
at;ldlf mpﬁcentrated aqueous hydrogen chloride to pH 0 and
extracted twice \with ethyl acetate. The acidic organic layers were
combined, dried over magnesium sulfate and evaporated to afford 112 mg
(93%) of white foam. MS: m/e= 47gEMe \Wo
2007/110335PCT/EP2007/052557 - 22 - ¢) N
16)(8)(2-Bebomsiareiilyl 5-orasi7 ditlyitensHl dibwmze [ b.dlazepin-7-yl]-2-fluoro-
bdlarepiN-7215;2,2pentafluoro-propyl)-malonamide
dimethyl-N1-(2,2,3,3,3-pentafluoro-propyl)-malonamide Using

NMIIS- @t@%@tﬂ%&@@w} G- 0%0-8, -G o- S AInENZ Pl Al cpin-7-v1]-2-
5

B Htoropropyiar i&%itle compound was prepared in the
mannerFas described for example Ic. White solid (76%). MS: rn/e=

@ +1H}* e5 (2,2,3,3,3-Pentafluoro-propyl)-carbarnic acid

( 2eben zyloxy-ethyl)-6-0x010

under exclusion of moisture subsequently treated with
1-hydroxybenzotriazole (21 mg, 0.15 mmol), EDC (33 még 0.17 mmol) and
Wl&ﬁé&é m%;ﬁé&%@e&%@éé% I§Ibﬂ?ﬁé‘?@h¢ #SHB SPRTAN -

DOanRd-B btiaglambient teivpeoatre i) xiur dtieas cifldesdvids paietied in the
ant eirherslaiafanksacin e RNesssRePaIAEEsanA 18 20 L1988IG 4 1),

layer extracted with water IN aqueous E1C1 and satura ed agueous

Using N-[(8)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-y1]-2-
fluoro-Z-methyl-malonamic acid ethyl ester, the title compound was prepared in the
same manner as example 4b. Colorless 0il (85%). MS: m/e= 4757(M-H™).

¢} N-[(8)-5-(2-Benzvioxyv-ethvl)-6-0x0-6,7-dihvdro-5H-dibenzol b.dlazepin-7-vil-2-
fluoro-2-methvl-N'-(2.2.3.3 3-pentafluoro-propvl}-malonamide




0 Chiral (S)-N-[(
S)-5-(2-Benzyloxy-ethyl)-6-o0xo0-6,7-dihydro-5H-dibenzo[b,c1]
w@zZepnidzydl-2- 5 hydroxy-propionamide (113 mg, 0.26 mmMopx\Wwas2007/652557
dissolved in dichloromethane (2.5 ml) angl,subsequently treated with
4-nitrophenyl-chloroformate (96 mg, 0.45 mmol) and pyridine (0.038 ml,
0.47 mmol). After stirring for 7 h, the mixture was evaporated to dryness.
?) M&i@ gradient of heptane/ethyl acetate 0 to 100%
| le con’r‘pound as white, viscous oil (82%). MS: m/e.=
& MA=94). 10 c) (2,2,3,3,3-Pentafluoro-propvi)-carbamic acid
£]- (S)-5-(2-benzonxy-ethyI)-G-oxoG,7-dihydro-5H-dibenzorb,diazepin-
7-ylcagparnovll-ethyl ester Carbonic acid
(S)-lgg(S)-5-(2-benzyloxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,diaze-

pin-7 rbarnoyll-ethyl ester 4-nitro-phenyl ester (65 mg, 0.11 mmol)
and 2v243,3,3- 15 pentafluoropropylamine (663 mg, 4.3 mmol) were stirred
for 24 h at ambient temperature. After evaporation of all volatile

CompanEISts Bt shieyiaipgrapeaxsiica dgradisrsrofdieatasie/giaykpin-7-y1]-2

m(;&t@tg &&%g%zlmﬁrﬂé 8%@88%}2:%6@ OOIAIAGY, A5 Wie Sold £=9870).

m/e= Examp le 6

%lﬁ@)ﬂéd@ﬁﬂw&w 51%‘*6%’ @?namﬁreegq%ﬁﬁé%@cample le. Whites solid.
(Gda S epl HABAM+H ).
dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonarnide WO
2007/110335PCT/EP2007/052557 FémplEGhiral OH Using N-
[(S)-5-(2-benzyloxy- ethyl) -6-0x0-6,7-dih

C’g@sozﬁ Q'IE%H%% 5 6X3,,7-dihydro-3H-dibenzol b, dgaze 1|n -7-y1]-2-

e

thyl- pentafluo propyl) -malonamide, the
A Q'g%%efb S SN RAI KA S Example 3 (>98%%).
Whlte SO|Id MS m/e 5Example7

10 emm-mmamaﬁ mmaﬂubasae@ropyl) malonam|de

Using (S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7H-dibenzo[ b,d]azepin-6-one and 2-
ethoxy-malonic acid monoethyl ester, the title compound was prepared in the same
manner as described for example 1c. Colorless oil (94%). MS: m/e= 517(M+H").

15 b) N-1(5)-5-(2-Benzvloxy-ethyl)-6-0x0-6.7-dihydro-5H-dibenzol b.dlazepin-7-vI]-2-

ethoxy-malonamic acid




a)
N-1(S)-5-(2-Benzyloxv-ethv1)-6-0x0-6,7-dihydro-5H-dibenzolb,dlazepin-7-

woy 2do7realsgzamic acid ethyl ester 10 Chiral Using PCT/EP2007/052557

i0

15

20

(S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7]—13-61[benzo[b,d]azepin-G-one and
malonic acid monoethyl ester, the title compound was prepared in the

same MAES-as BesInedday §XanRIe 6. SRleHle s LU RISl NDepin-7-y1]-2-

[e=473(MH+). b)) N:R . _
B Téﬁ%“.%%&%%%?&%zé‘??.aih%%%ﬂ‘:*a%‘aﬁ%’fﬁ?a%%abm:%m.mmf
a5iaaIoiethiCatialec Rt AR Ising N (sy 48{(Mbdh)zylo xy-ethxo- 6,7- dih
ydro- 5H-dibenzo [b,d1 azepin-7-y1]- malonamic acid ethyl ester, the title
colpdi rtl (leBepreparedtinthe-sameé, Tndinper e S Bxdibunle M \Aduie, - 7-vi]-2-

UHCOUNOIA95P8)s M e 843Nt Dai¥iBmide
-C
N-1-(S)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzorb,dlazepin-7-
' 2,§,3

% - ,3-pentafluoro-propyl)-malonamide  Using

- enzyfo y-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-y
fonamic acid and N-(2,2,3,3,3-pentafluoro-propyl amine, the title
pound was prepared in the same manner as example Ic (73%). White
solid. MS: m/e= 576(M+FIl+). Example 8 (2,2,3,3,3-Pen
talluoga-propyl)-carbamic acid (S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-
dihyd H-dibenzolb,dlazepin-7-ykarbarnoylLethyl ester

Using N-[(5)-5-(2-benzyloxy-ethyl}-6-0x0-6,7-dihydro- SH-dibenzo[ b.d] azepin-7-yl]-2-
ethoxy-malonamic acid and 2,2,3,3,3-pentafluoropropylamine, the title compound was
prepared in the same manner as described for example 1c. White solid. (82%). MS: m/e=
620(M+H™).

Example 15

2-Hydroxy-N-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-
vI]-2-methyl-N'-(2.2.3,3,3-pentafluoro-propyl)-malonamide

F
OHH
WN - OF
. ) E
O
O

Using N-[(S5)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]azepin-T7-yl]-2-
hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, the title compound
was prepared in the same manner as described for example 3. White solid (>98%). MS:
m/e= 516(M+H").

Example 16

2-Fluoro-N-[(8S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d}azepin-7-yl]-
2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide
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15

IOOH Using (2,2,3,3,3-pentafluoro-propy1)-carbamic acid
(S)-1-[(S)-5-(2-benzyloxy-ethyl)-6-

WmxerB] Tesilydro-5H-dibenzo[b4]azepin-7-ylcarbamoyll-ethyl Q&t&*rEﬂmotiﬂlezsv

compound was prepared in the same mafner as example 3(96%). White
solid. MS: m/e= 516(M+1-14-). 15Example 9
N-RS)-5-(2-Hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-diben zo [b,cl]

}fl] z%gﬁ-pentaﬂuoro prop yl)-malon amide Chiral
T 336PCT/ER2007/052557 - 26 - Using
A bbnzyloxy ethyl)-6-ox0-6,7-dihydro-5H-dibenzolkdjazepin-7-y1
,2,3,3,3-pentafluoro-propyl)-malonamide, the title compound was
prepargd in the same manner as example 3 (>98%%). White solid. MS:
m/e= 486(M+Fr). Example 10 5
N-[(S)-5-(2-Benzyloxy-ethyl)-6-o0x0-6,7-dihydro-5H-dibenzo[b,c/Jazepin-7-

U%Zwm@()(ﬂ\b@%ﬂ%%&tﬁ tatleres, pr@%&;@l@)@f&%@% b813%pin- 7302
fgsg) min Slég tzggzg/ y ettxf? %I;{l)?H d| enzolb, dia (fpln %ne agd
fﬁoxy 82 2,3,3.32pei uoroupropyi‘fpr?%gﬁalar’ﬁan f e fitte”
w@ﬁﬁ@r@m@mm@@%&m@mmé iarepaseiRaiphaits 9996)kr as
AAkaite sl M Y e WHGMo TP ExamIgend/b= 518(M+H™).
N-RS)-5-(2-Hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d] azep
n-7-y11-2- methoxy-N-(2,2,3,3,3-p@}t&ﬁ5gq7propyl)-malonamide OR 15
Using N -[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7 - dihydro -5H-

N P LA hy s o T Slhydaentl ARggplh woepin 73
]goﬁ%ﬁ@%:ﬁé %&%ﬂ@ﬁw&r ﬁPﬂlw)elgéW%aﬁ%ij?ner as example 3(97%). White
solid. MS: m/e 516(M+FI+).

bwﬁ\ﬁj\ﬁ

Using N-[(5)-5-(2-benzyloxy-ethyl}-6-ox0-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-yl}-2-
ethoxy-N'-(2,2,3,3,3-pentaflucro-propyl)-malonamide and 2,2,3,3,3-

pentafluoropropylamine, the title compound was prepared in the same manner as
described for example 3. White solid (83%). MS: m/e= 530(M+H™).

Example 18

(S or R }-2-Ethoxy-N-[{S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-3H-dibenzo[ b,d]aze-
pin-7-yl}-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, epimer A

Chiral




Example 12 N-[(S)-5-(2-Benzyloxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo
[b,ct] azepin-7-y1]-2- 20

whygdroxys2smethyl-N-(2,2,3,3,3-pentafluoro-propy0-malonamige V¥ & oo 7/652557

2007/110335PCT/EP2007/052557 - 27_-351) N -1
(S)-5-(2-Benzyloxy-ethyl)-6- oxo-6,7-dih vdro-5H-dibenzof b,d1

ngﬁ@uﬂﬂmﬂkZeﬂﬁyﬂfwr%ﬁﬁtﬁmhﬁ%&%m?ﬁ@%ﬁWb dMSﬂm

t 5H,7H-dibenzolb |n

o 2k kB Pl AL T CAIRROG e
QF@&&?@H ﬁpt*?é%ﬁ@m@hﬁ]saé@@&%@ %ﬁpéi@(ﬁbféliée wm@%ﬁdis first
ékﬁ&f@)ﬂhﬂﬁiaﬁﬁéﬁﬁ O btdckdn - white, viscous oil (39%). MS: m/e=

g hg~()2 Benzyloxy-ethyl)-6-oxo0-6,7-dihydro-5H-dibenzolib,d1azep 7
11-2- hvdroxy-2-meth vl-malonamic acid 10 Using
N-[(S)-5-(2-benzyloxy-ethyl)-6- oxoa%7 dur& (i 0-5H-dibenzo[hd]azepin-7-y1
1-2- hydroxy-2-rnethyl-malonamic 6\3// ster the title compound was

epared in the same manner as example 4b. White solid 560%
FRIGE 451300 - 1(Q) N-HS) L2 BH s 49t Ay o S .z
wurd-5H-Hbenz38|B,8p areflirie-pitofy Iydaosridettpimer B
vI-N'-(2.2,33,3-pentafluoro-propyl)-malonamide 15 WO
2007/110335PGT/EP2007/0589857 - 28 - compound was prepared in the
mannergs qg(in/fpvl%lg (59%). White solid. MS: m/e= 606(M+1-14).
N
F

g
5

10 Separation of 2-ethoxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-

20

dibenzo|b,dlazepin-7-yl}-N"-(2,2.3,3,3-pentafluoro-propyl)-malonamide (HPLC on
Chiralpak AD, eluent heptane/ethyl acetate 3/7) afforded the title compound as second
eluting material with negative rotation, Off—white; viscous oil (52%). MS: m/e=
530(M+H™).

Example 20

2-Hydroxy-N-[(5)-5-(2-hydroxy-ethyl)-6-0ox0-6,7-dihydro-5H-dibenzo[b.d}azepin-7-
yl}-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, epimer A

F
OH H
H N F
SN = F
) F
O O
O

Chiral

Separation of 2-hydroxy-N-[({5)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-yl]-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide on
chiral HPLC (Chrialpak OD) afforded the title compound as first eluting material with
negative rotation {36%). White solid. MS: m/e= 516(M+H").
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Example 13 N -[(S)-5-(2-Benzyloxy -ethyl)-6-0x0-6,7
-dihydro-5H-dibenzo[b,d]azepin-7 -yl] -2-fluoro5

wQametinbT-(2,2,3,3,3-pentafluoro-propyl)-malonamide a) Nd-f/&07/052557

(2-Benzylo xy-eth yl)-6-0 x0-6,7-difiydro- glj-i dibenzo 1,dlazenin -7-y11-2-
fluoro-2-methyl-malonamic acid ethyl ester Using
(S)-7-amino-5-(2-benzyloxy-ethyl)-5H ,7H-dibenzo[b,d]azepin-6-one and
2- 10 fluoro-2-methyl-malonic acid monoethyl ester, the title compound
was prepared in the same manner %\?qgsf:r%ed for example Ic. Colorless
oil (>98%). MS: in/fe= 505(M+Fr). b

(2-B thyl)-6-0x0-6, 5H dibenzor 19 ,d1
S S S SO et 8 DS et azepin-7-
rHBemeiiokyV ethylp B3 pes 8 adiydepBHriberojdsdipizepiB 7 -yl -2-
fluoro-2-methyl- malonamlc aC|d ethyl ester, the title compound was
ared in the ggme aaner "8s example 4b. Colorless oil (85%). MS:

475 (M- By NS ¢

10:7/110335PCT/EP2007/052557 - 29 - Using
N-[(S)-%-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]
azepin-?4yl] -2- fluoro-2-methyl-malonamic acid and
2,2,3,3,3-pentafluoropropylanaine, the title compound was prepared in the
Seniatinaniér hgldeseribedfol-Cxdnmplexte cWhites sobich, B B 1S
M@m@@g&%ﬁé}ﬁh E@mﬁléﬁlyl N'-(2,2.3, 3 ’3 entafluoro-propyl)- malonam1de on
C >§/ yé 6 c?t 7- ro 5H glbenzorb %xaze 2/ ! witl
oxy B3 3 3l5enta uoro propy gh?%fé’%‘f uﬂ%r@af T1al with
@B’éﬂ?ﬁéfﬁ% §§?96 %1@ Fokith WdiB’FFcﬁE)@GMdE dlazepin-7-yll -2-

ethoxy-malonamic acid ethyl ester
Example 22

(R)-N-[(5)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-3H-dibenzo[b.d] azepin-7-yl]-2-
fluoro-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

a) (S)-N-[{S)-5-(2-Benzyloxy-ethvl}-6-0x0-6,7-dih vdro-5SH-dibenzol b dlazepin-7-vl]-2-

fluoro-2-methyl-malonamic acid ethvi ester

w
b

5

Using (5)-7-amino-5-(2-benzyloxy-ethyi)-5H,7H-dibenzo[ b,d]azepin-6-one and (S)-2-

fluoro-2-methyl-malonic acid monoethyl ester, the title compound was prepared in the

Chiral

same manner as described for example Ic. Light yellow 01l (>98%). MS: m/e=
505(M-+H™).

b) (8)-N-[(8)-5-(2-Benzvloxy-ethvl}-6-0x0-6,7-dihvdro-5H-dibenzol b.d]azepin-7-vl]-2-

fluoro-2-methvl-malonamic acid




10

Using (S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7H-dibenzo[b,d]azepin-6-one
and 2- ethoxy-malonic acid monoethyl ester, the titte compound was

wprepareskis the same manner as described for example Ic. Colorlesseotloszss7

(94%). MS: m/e= 517(Md-fr). 15 b N- 1(8%45 (2-Benzyloxy-ethyl)-6-0x0-6

7-dihydro-5H-dibenzorti4lazepin-7-y11-2- ethoxy-malonamic acid WO

2007/110335PCT/EP2007/052557 - 30 - Using

N-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d)azepin-7-y

1]-2xethpx -m&['onamﬂc acid ethyl ester, the title compound was prepared
e same anner as example 4b. Colorless oil (88%). MS: m/e=

(MH1).© ©)
S5-(2-Benz'floxv-ethvl)-6-ox0-6,7-dihydro-5H-dibenzolb,dlazepin-7-y

11-2-)2 ethoxy-N'-(2,2,3,3,3-nentafluoro-propyl)-malonamide Using

N-[(S)eb-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,cdazepin-7-y

11-2-\ethoxy-malonamic acid and 2,2,3,3,3-pentafluoropropylamine, the

title gormpound was prepared in the same manner as described for

example Ic. White solid. (82%). MS: m/e,- 10 620(M+H+). Example 15

2-Hydrox -N-[jr?é-S-(Z-hydroxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzofb,cha

G- 7- LI SRy N 72103 LB roipy By mslbAd el lofizepin- -

5 -Usihgro-2-methyl-malonamic acid ethyl ester, the title compound was prepared in

tNJ %‘@aﬂ%@ﬂ@%&?@&&)f@; QX0 Ye‘l'@y\%ﬁ?ﬁé"%ﬂlp‘%l’?f%i) Ql@zl%%}g A%y,

-2- ydroxy 2-methyl-W-(2,2,3,3,3~ pentafluoro propyl)-malonamide, the
gtl _ N _ J W%% rela(_adnlttlwggo ‘.‘. rq ;'g' " cpin-T-yl]-2-

)

'V

hA2/nED iy om propyl) malonamide

Using (S)-N-[(5)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzol b,d] azepin-7-
vl]-2-fluoro-2-methyl-malonamic acid and 2,2,3,3,3-pentafluoropropylamine, the title
compound was prepared in the same manner as described for example lc. White solid
(74%). MS: m/e= 608(M+H™).

Example 23

{S)-N-[(5)-5-(2-Benzyloxy-ethyi}-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl}-2-
fluoro-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

a) (R)-N-[(8)-5-(2-Benzvloxy-ethyl)-6-ox0-6,7-dihvdro-5H-dibenzol b.dlazepin-7-vi]-2-

fluoro-2-methvl-malonamic acid ethvl ester
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OH Using N-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]
azepin-7-y11-2-
wdlvargi2emsthyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide@nepzeo7/652557
2,2,3,3,3- pentafluoropropylamine, the tlﬂ)% compound was prepared in the
same manner as 5 described for example 3. White solid (94%). MS: rn/e=

5 +1 14),_, Examsple 17
2 X B (2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]az
epi 1 (2,2,3,3,3-pentafluoro-propyfl-malonamide OH 10 Using N-

(ZQDenzonxy -ethyl)-6-0x0-6,7-dihydro-5H-dibenzo [19,4 ep 7-y1]-2-

e oxme -(2,2,3,3,3-pentafluoro-propyfl-malonamide and 2,2,3,3,3-

pentaiuoropropylamine, the title compound was prepared in the same

manrter as described for example 3. White solid (83%). MS: ink=

530( ). Example 18 15 (Sor R
)-2-EtheXxy-N-RS)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]a
zepin-7-y1FN'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, epimer A

Chiral ($VQ-2007¢130336RG I/ EP2DI/ORHE7dil82 0Bk gharation-6fone and (R)-2-

%ugm%xg@df]ix( )ﬁ%@nﬁygél\f/l??(}ﬁl%%}%)hfi%%x frlt;%éil*ﬂe{@%;ﬁ ound was preparcd in the
ibenzo az - aflugro- p

e S G TG S SRS

tltle compound as flrst eluting materlal Wlth negatlve rotatlon Off-white,
S {3094 Borgviary-ctl : rev gl byllazepin-7-

ﬂsﬂheﬁ%bﬂi@) rinyilr g}gethyl) 6 -0X0- 6 7- dlhydro 5H dlbenzo[Mazepl
n-7-y1]-Ni- (2 2,3,3,3-pentafluoro-propyl)-malonamide, epimer B

S
b

5

Using (R)-N-[(S)-5-(2-benzyloxy-ethyl}-6-0x0-6,7-dihydro-5H-dibenzo[ b,d) azepin-7-
vl]-2-fluoro-2-methyl-malonamic acid ethyl ester, the title compound was prepared in
the same manner as described for example 4b. White solid. (83%). MS: m/e= 475(M-H").

) {(S)-N-1(8)-5-(2-Benzvloxy-ethyl)-6-ox0-6.7-dihvdro-5H-dibenzol b.dlazepin-7-vil-2-
fluoro-2-methvl-N'-(2.2.3.3.3-pentafluoro-propvl-malonamide

£ Chiraf

Using (R)-N-[{5)-5-(2-benzyloxy-ethyl}-6-0%0-6,7-dihydro-5H-dibenzof b.d}azepin-7-
vl]-2-fluoro-2-methyl-malonamic acid and 2,2,3,3,3-pentafluoropropylamine, the title



i0

20

Chiral OH 10 Separation of
2-ethoxy-N-T(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-

w@livenzomBbsdlazepin-7-y1]-N'-(2,2,3,3,3-pentafluoro-propyl)-medompmide/nsss7

(HPLC on Chiralpalc AD, eluent heptanefgthyl acetate 3/7) afforded the
titte compound as second eluting material with negative rotation.

Qffrpdhited wﬁgptﬁagié&&ia%)a Mge mvamaSi(kitibed 36ra@BRl. White solid

§6 gﬁ%/ %—ﬁ%hgﬁ xy-ethyl)-6-o0x0-6,7-dihydro-5H-dibenzolb,d]az
pin-7- ] 3 3,3-pentafluoro-propyl)-malonamide, epimer

A OH Separatlon of

2-hydroxy-N-[(S)-5-(2-hydroxy- ethyﬁ’-%‘-%% #%7_dihydro-5H- 20

dibenzo[b,d]azepin-7-y1]-2-methyl-M-(2,2,3,3,3-pentafluoro-propyl)-malo

Nelitird 6o Mrtapxipnt 2 K OBydmniiddliheintbebarsound-ab st

@y, prpsatidlwwith- pagativenotation {36%). White solid. MS: m/e=
516(M-41+). WO 2007/110335PCT/EP2007/052557 - 33 - Example 21

gl?bamlc
ac1§”teﬁ—g Y@ -2- met yI-NL(2,2,3,3,3-pentafluoro-propyl)-malonamide
eparation of

droxy-N-VS)-5-(2-bydroxy-ethyl)-6-oxo0-6,7-dihydro-511-

o[ky,a]az in-7-y11-2-rnethyl-AP-(2,2,3,3,3-pentafluoro-propyl)-malo
0 PLC (Chrialpak OD) afforded the title compound as
f |ng materlal with negative rotation (38%). White solid. MS:
le~ 5136(Md-FD). 10Example 22
(R)-NTQS)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-
7-y1]-2°fluoro-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide a)
(S)-N-1( S)-5+(
B R PR P EERI e o by
ester and 1-bromo-2- methoxy—ethane the title compound was prepared in the same

manner as example 1a. Pink solid (90%). MS: m/e= 383(M+H").

b1 (S)-7-Aminoe-5-(2-methoxyv-ethyl}-5H,7H-dibenzol b.d] azepin-6-one

O JNH, Chiral
@]
Ne
O
/

[(S)-5-(Z-methoxy-ethyl)-6-0x0-6,7-dihydro-3H-dibenzo[ b,d]azepin-5-yi]-carbamic
acid terr-butly ester (637 mg, 1.7 mmol) and trifluoroacetic acid (10 equivalents) were
dissolved in dichloromethane (10 ml} and stirred for 3 h at ambient temperature. Work-

up and isolation as described in example 1b afforded the title compound as colorles,
viscous 0il(99%). MS: m/e= 283(M+H™").

¢) N-T(8)-5-(2-Methoxv-ethyD)-6-0x0-6,7-dihvdro-SH-dibenzo[ b.dlazenin-7-vi1-

malonamic acid ethvl ester




15 0 Chiral Using
(S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7H-dibenzo[17,4azepin-6-one and

wSh2-floszo-2-methyl-malonic acid monoethyl ester, the title pompgtind/es2ss?

10

15

was prepared in the same manner as de§5;r|bed for example Ic. light

yellow oil (>98%). MS: m/e= 505(M+Fr). WO

110335PCT/EP208i#4052557 - 34 -

S) -N:| t2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzorb,dla
] 2 luoro-2-methyl-malonamic acid ethyl ester, the title

YPOoa owas prepared in 5 the same manner as described for example

NVhite solid. (71%). MS: rn/e= 475( M-1-111). c)

(R) N-[(S)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzof

b dlaze/pln -7-y11-2- fluoro-2-methyl-K-(2,2,3,3

3- pentaﬂuoro propyl) -naalonamide Using
5 -(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]

é{%@ﬁ. 7D PR AETRY M alh e Beidodif] azepin-6-one and malonic
2,818 pbptatieortprdpylamipenp thewitie compalindhwasmeepanaerinsthescribed

208 Aaner ri r I S Y4 MS: m/e=
608(M“.‘3? 14 ‘Ei‘fﬁ%?e %%90& AR MARRS A WA,
( 2 , =yl
( ] \ 1 /

M—M Benz Imc-et111-6-03.ihdo- 5H dlbenzob aze in-7- 1 2-
fluoro-2-methyl- malonanngalaud ethyl ester

Using (R}-N-[(S)-5-(2-benzyloxy-ethyl)-6-ox0-6,7-dihydro- 5H-dibenzo[ h.d]azepin-7-
yl]-2-malonamic acid ethyl ester, the title compound was prepared in the same manner as
described for example 4b. White solid. (85%). MS: m/e= 367(M-H™).

e) N-[(S)-5-(2-Methoxy-ethyh)-6-0x0-6,7-dihvdro-3H-dibenzo[ h.dlazepin-7-vi]-N'-

{2.2.3 3 3-pentafluoro-propvl)-malonamide

O § “

0
/

Chiral

Using N-[(S)-5~(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl]-
malonamic acid and 2,2,3,3,3-pentafluoropropylamine, the title compound was prepared
in the same manner as described for example 1¢. White solid (80%). MS: m/e=

S00(M+H™).
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WO 2007/110335PCT/EP2007/052557 - 35 - Chiral Using,
(S)-7-amino-5-(2-benzyloxy-ethyl)-5/1,7H-dibenzo[b,d]azepin-6-one and

wiR)21flomeo-2-methyl-malonic acid monoethyl ester, the title pempeeig eszssy

was prepared in the same manner as deggribed for example Ic. Light
yellow oil (96%). MS: in/e= 505(M+H+). 5b) (R)-N-1- (S)-5-( 2-Ben
zvloxv-ethyl)-6-oxo-6,7-dihydro-5Hgihenae .dlazepin-7-yll- 2- flu oro-2-
meth yl-malonamic acid Using
S fr [t e oro-61-
B L L RS o
9\}% rsph réibbﬁ?ﬂ’?ébs%ilﬁ"@?ﬁhﬂn@@éfg%ﬁ%lr b%B?ff]o?‘;éﬁi%ample 4b. Whlte
SO|Id (83%) MS: ink= 475(M4 1+) c) (S)-N-f(S)-5-(2-Benzvloxy-eth

7 -1 2dih st reéniprdin. 7-dibh vdro-5H-dibenzo[ b.d]aze-
@ﬁoﬂmq;mldnuﬁa(ﬁ]a@ 3, 3 pentafluoro propvl)-malonamide Using
(R)-N-[(S)-5-(2-benzyloxy-eth6-0x0-6,7-dihydro-5H-dibenzo [b,cfl
epin-7- 15 y1]-2chixgro-2-methyl-malonamic acid and 2,2,3,3,3-pen
r}é yk il-r{'e’ the title WO 2007/110335PCT/EP2007/052557 - 36
-CcOo p“nd as prepared in the same manner as described for example
A (63%). MS: mie= 608(M+1-14). Example 24

(2 Methoxy-ethyl)-6-0x0-6,7 -dibydro-5H-dibenzo[b,d]
az pln- -yl] -AP-5 (2,2,3,3,3-pentafluoro-propyl)-malonamide

Using (5)-7-amino-5-(2-methoxy-ethyl}-5H,7H-dibenzo[ b,d]azepin-6-one and I-(+)-
lactic acid, the title compound was prepared in the same manner as described for example
5a. Colourless, viscous oil (>98%). MS: m/e= 355(M+H").

b) Carbonic acid {S)-1-[($)-5-(2-methoxv-ethyl}-6-0ox0-6.7-dihvdro- S H-
dibenzofb,a.’}azepin—’?—vlcarbamovﬂ -ethvl ester 4-nitro-phenvl ester

Chiral

Using (S)-2-hydroxy-N-[(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihvdro-5H-
dibenzo[b.d]azepin-7-yl]-propionamide, the title compound was prepared in the same
manner as described for example Sb. White solid (89%). MS: m/e= 520(M+H™).

c) (2"2.3,3.3-Pentaﬂu0ro—propv1)—carbami.c acid (S)-1-[(8)-5-(2-methoxv-ethvl)-6-0%0-

6.7-dihvdro-5H-dibenzol h.dlazepin-7-vicarbamovll-ethvl ester




a) I S)- 5-( 2-Meth o xv-eth y1)-6-0 x0-6,7-dih vdro- 5H-dibenzo
/2,d1-carbamic acid tert-butly ester Chiral Using
W (B Bro0a356, 7-dihydro-5H-dibenzo[b,d] azepin-7-ye-carbamieagigtpze07/052557
ten-butyl 10 ester and 1-bromo-2-methoxy-ethane, the title compound was
prepared in the same manner as example la. Pink solid (90%). MS: m/
+H+). b) (9-7-Am  chiral
-mﬁtho:-(; ¥l)-5H,71/-dibenzo[b,cflazepin-6-one
B-(&methoxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[b4]azepin-5-yll-car
ic 15=a¢id tert-but} ester (637 ma, 1.7 mmol) and trifluoroacetic acid
G %alents) were dissolved in dichloromethane (10 ml) and stirred for
I

3 h at afmbient temperature. Work- up and isolation as described in
example Ib afforded the title compound as colorles, viscous 0il(99(70. MS:
m/e= 2@3(M+H+). ¢) N-t( S)-5- (2- Metho xy-ethyl)-6-0 x0-6,7-
dihydro-5H-dibenzot b.dlazepin-7-y11- 20 malonarnic acid ethyl ester
WO 2607110838 PRTVE 0D TI06R85Txy-8hyl Usingoe-6,7-dihydro-5H-
ARkl z61RINRzep R3-SR KYreSV B Hstdibanzelh Hlazepintamne and 3.
TRIoRIS Acid manacibyesters (e ile compound was, preparcd. I the

ame Marner as esc’nBeéI or exa?“npﬂa IC. &8{oﬂess,1visc%ﬁ%r%eﬂn(-§§§%)%s

5 dossrippdfonmmnnier’n. Whie yisl (42 tMoivnétir 930G 5
7-dihydro-5H-dibenzo b,dlazepin-7-01- malonarnic acid
Example 26

(R)-2-Fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ bd]azepin-7-
yl]-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl}-malonamide

F
F H
H N N F
oN FAF
n Fj
o [
0]

Chiral

10 Using (R)-N-[(5)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d] azepin-7-
vlj-2-fluoro-2-methyl-N'-(2,2,3.3,3-pentaflucro-propyl)-malonamide, the title
compound was prepared in the same manner as example 3 (>98%), White solid. MS:
m/e= 518(M-+H™).

Example 27

15 (5)-2-Fluoro-N-{(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-
vii-Z-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

F Chiral

Using (S)-N-[(5)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-3H-dibenzol b,d] azepin-7-
vlf-2-fluore-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, the title
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26

Chiral Using
(R)-N-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,cflazepin

w0 boylir@sanalonamic acid ethyl ester, the title compound wasperegasectins2ss7

the same manner as 10 described for e_x%n_ple 4b. White solid. (85%).
MS: ink= 367(M-1-1). e)

bR M aFapxvethhbenxe 8 ofrslhydR-nisdibe0zalb. HaZeRolid. MS: m/e=
SI%MM(Z,2,3,3,3-pentaf|uoro-propyl)-malonam|de Chiral HL "N?inr O
sing

N-RS)-5-(2-methoxy-ethyl)-6-0x0-6, 7-dihydro-5H-dibenzo[b,dlazepin-7-y1
1- malonamic acid and 2,2,3,3,3-peﬁ¥5ﬁ%?3|§ropylamine, the title
compound was prepared in the same manner as described for example Ic.
MrHite-Solfd euadnwstisk=05001XRth ydyor- SH-diben zo[ b,d] azepin-7-yl]-N'-
ADF NSRRI 3EPAIIMARAEe7 - 38 - Example 25
(2,2,3,3,3-Pentafluoro-propy1)-carbarnic acid
($)21-[(S)-5-(-metitory-ethyl)-6-ox0-6,7- dihydro-5H-dibenzo[b,c/Jazepin
-7-ylcathamoyl] -gthyl ester  a)
fsi-zg‘aqgtyd?oxy-N-1(S)-5-(2-methoxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzo
agﬁ“ﬂazeS pin-7-yll-propionamide OH Chiral Using
(S)-7+amino-5-(2-methoxy-ethyl)-5H,7H-dibenzo[b,d]azepin-6-one and
L-(+)Yactic acid, the title compound was prepared in the same manner as
desc:g,it;)ed for example 5a. Colourless, viscous oil (>98%). MS: m/e=
355(M+11).

Using N-[(S5)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-3H-dibenzo[ b,d]azepin-7-yl]-
malonamic acid and ,3,3,3-trifluoropropylamine, the title compound was prepared in the

same manner as described for example Ic. Colorless, waxy solid (90%). MS: m/e=
540(M+H™).

Example 29

N-[{S)-5-(2-Benzyloxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzo[ b,d}azepin-7-y1}-N -
(3,3.4,4 4-pentafluoro-butyl)-malonamide

Yy N o
Vol N T /KF
R A F
i i 6 O
a /TG
VA
N
o
’/
{
P2
VY
:/

Using N-{(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-3H-dibenzo[ b,d}azepin-7-yl]-
malonamic acid and ,3,3,4,4,4-pentafluorobutylamine, the title compound was prepared

in the same manner as described for example 1c. Colorless, waxy solid (98%). MS: m/e=
590(M+H™).

Example 30

N-[(8)-5-(2-Hydroxy-ethyl)-6-0x0-6,7-dihydro-3H-dibenzol b,d]azepin-7-yl]-N'-(3,3,3-
trifluoro-propyl)-malonamide



10 b Carbonic acid (S)-1-1( S)-5-(2-methoxy-ethyl)-6-o0x0-6,7-dihydro-5H-
dibenzolb,dlaze_pin-7-ylcarbamoyll -ethyl ester 4-nitro-phenyl ester
wlJBing1E®)32-hydroxy-N-[(S)-5-(2-methoxy-ethyl)-6-o0x0-6, 7-dihycra:Bide 7652557
dibenzo [b,d]azepin-7-yll -propionamide, &@? titte compound was prepared
in the same 15 manner as described for example 5b. White solid (89%).
AQ/e= 520(M+H+). ¢) (2,23,3,3-Pentafluoro-propyfl-carbamic acid (

S)tl S)-§-(2me < p-6-ox06,7-dih ydro-5H-dibenzo 9,4
azepth-rylcaibamoyll -ethyl ester WO

28 =-o:~s@ PCT/EP2007/052557 - 39 - Using carbon ic acid ( S) - 1- [
( - meth o xy-eth yl) - 6-ox0-6,7-dihydro-5Hdibenzo[b,d]
azepin-7tylcarbamoyll -ethyl ester 4-n itro - phenyl ester and 2,2,3,3,3-
pentaflugrppropylamine, the title compound was prepared in the same
manner as 5 described for example 5c. White solid (49%). MS: m/e=

30 X le 2 . . .
S TN R By ity STt dbeseehedpemspary -
HzépihrinAnoorpesny N goparads. sentilereprepy Byanalopritide the same
i tedsivgmple 3 (85%). White solid, MS: m/e= 450(M+H").
(R)-N-[(S)-542-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,cflazepin
g =7 yl]-2-f|uoro-2-methyl-N'—(2,2,3,3&*&{1@@oro-propyl)-malonamide,
the title compound was prepared in the Same manner as example 3

A7 P& W ROl M) VS A8 MR- SRS, 87, dhazepin-7-y1]-N'-

(3.3.4,4 4-pentafluoro-butyl)-malonamide

E = Chiral

H
(1« L~
W ¢ F
50
o

F

Using N-[(S)-5-(2-Benzyloxy-ethyl)-6-oxo-6,7-dihydro-SH-dibenzo[ b,d}azepin-7-yi}-
10 N'-(3,3.4.4.4-pentafluoro-butyl)-malonamide, the title compound was prepared in the
same manner as example 3 (>98%). Light brown solid. MS: m/e= 500(M~+H").

Example 32

(S)-2-Fluoro-N-[(5)-5-(2-methoxy-ethyl)-0-0x0-6,7-dihvdro-5H-dibenzo[ b.d)azepin-7-
yl]-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

15 a) (R)-2-Fluoro-N-[(S)-5-(2-methoxy-ethvl)-6-0x0-6.7-dihvdro-5H-dibenzol b.dlazepin -
7-yl]-2-methvl-malonamic acid ethyl ester

Chiral
v
9]
O
?
O

/
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20

15
(S)-2-Fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzol[b,d]

w@zepinigsasl]-2-methyl-N'-(2,2,3,3,3-pentafluoro-propy0-malopeimigess7/0s2557

Chiral OH Using A
(S)-N-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6?ﬁdilIydro-5H-dibenzo[b,d]azepin-
st 2flupiendrinstyinhii d:8:-38 3 P tAi LI ORY D epienaBlidanther)-2-
HH{e)]‘é/—\éQ Ze 7—%29(%%%%854%5&9@ g/gses 515 [ 4Q . Comﬁc?uunncf V\z/aas e d in the
prepared in the same manner as ex mpFe’st é%?%ﬂ RS e
SNGRRREAS dsgrbskiogagample Le. Colorless oil (59%). MS: m/e= 429(M+H").
X0-6,7-dihydro-5H-dibenzo [b,d]-N' - 5
dlonsthtide ¢1hF11:6-@ Xdsin: dih vdro-5H-dibenzof b.d] aze-

Pnl(B)H-02rhanzyioxysetvi)-8+ex0-6,7-dih

ydro-5H-dibenzolb,dlazepin-7-ylmalonamic acid and

13,3 rifluorgpro ylarninegitie title compound was prepared in the same
asitlesefibed for example Ic. Colorless, waxy solid (90%). MS: m/

10 540( ‘%%mple 29 N .

y -Benzyloxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzol[b,d] azepin-7-yl]

o
/

Using (R)-2-fluoro-N-{{S}-5-(2-methoxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzo[ b.d] aze-
pin-7-yl]-2-methyl-malonamic acid ethyl ester, the title compound was prepared in the

same manney as described for example 4b. White semisolid. (>98%). MS: m/e=
399(M-H™).

¢} {§)-2-Fluoro-N-[(85)-5-(2-methoxy-ethvl)-6-0x0-6.7-dihvdro-5H-dibenzol b.d] azepin -
T-yvl-2-methyvl-N'-(2.2.3.3 3-pentafluoro-propyl) -malonamide

E Chiral

N FyF
F
o o]
O Q
?
0
/

Using (R)-2-fluoro-N-[(S)-5-(2-methoxy-ethyl}-6-0x0-6,7-dihydro-5H-dibenzo[ b.d] aze-
pin-7-yl]-2-methyl-malonamic acid and 2,2,3,3,3-pentafluoropropylamine, the title
compound was prepared in the same manner as described for example lc. White solid
(69%). MS: m/e= 532(M+H").

Example 33

(R)-2-Fluoro-N-[(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d}azepin-7-
yH-2-methyl-N'-(2,2,3,3,3-pentafluoro-propylj-malonamide

a) (S)y-2-Fluoro-N-[(S)-5-(2-methoxy-ethvl)-6-0x0-6,7-dih ydro-5H-dibenzol b.d} azepin -

7-vl}-2-methvl-malonamic acid ethvl ester
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F F ChFal 15 Using N -RS) -5-(2-benzyloxy -ethyl) -6-0x0-6,7
-dihydro-5H-dibenzo[b,c]azepin-7 -yl] - malonamic acid and

wo@Adpdspentafluorobutylamine, the titte compound was prepanegifuéh@s2ss7

same manner as described for example | Ig; ¢ Colorless, waxy solid (98%).
MS: ink= 590(M-I-Wr). Example 30 WO

10335PCT/EP20@¥/@52557 41 - OH Using N

(2- ﬁen ox§~ethyl)-6-0x0-6,7 -dihydr o -5H - dibenzolb,d]

V1] JIN'- §8,3,3-trifluoro-propy1)-malon amide, the title compound
RNPrepa ed'in the same manner as example 3 (85%). White solid. MS:

%(M+11+) Example 31
4

N RS)-342-Hydroxy-ethy1)-6-0x0-6,7-dihydro-5H-dibenzo [b,d]

azepln- y11-N(3,3,4,4,4-pentafluoro-butyl)-malonamide OH Using N -
[(S)-5- (2 -Ben zyloxy-ethyl)-6-0x0-6,7- dih ydro-51-1-dibenzolb,d]
azepin-7-yl] - 10 N'-(3,3,4,4,4-pentafluoro-butyl)-malonamide, the title
dempotind svais predareg tinothieethyhe SHathheli benexdnabied i(>0896}. drighis)-2-
fievssalicth MS: amigtc 20N HdER %@i@l@'&%@gtle compound was prepared in the

LI %‘%‘%é,épen%a ORI ﬂ?&?ﬁéﬁ@

2ForoN S -5-(2-methoxy- eth 1)-6- oxo- 6,7- dill

Al aro. No ) CaBipde g ethyl-6eox -0 Trdihudro

M}ea methvl- malonamlc acid

Chiral
H P o
\\N
o

Using (S)-2-fluoro-N-[(S) ~5-(2-methoxy-ethyl}-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]aze-
pin-7-yl]-2-methyl-malonamic acid ethyl ester, the title compound was prepared in the
same manner as described for example 4b. White solid. (>98%). MS: m/e= 399(M-H™).

¢) (R}-2-Fluoro-N-[(S)-5-(2-methoxy-ethvl)-6-0x0-6.7-dihydro- SH-dibenzo[ b.dlazepin-
T-yl]-2-methvl- N'-(2.2 3.3 3-pentafluoro-propyli-malonamide

3
L
N FAF
F
& o]

Chiral

Using (8)-2-fluoro-N-[(S)-5-( 2-methoxy-ethyl}-6-0x0-6,7-dihydro-5H-dibenzo[ b,d] aze-
pin-7-yl}-2-methyl-malonamic acid and 2,2,3,3,3-pentafluoropropylamine, the title
compound was prepared in the same manner as described for example 1c. White solid
(71%). MS: m/e= 532(M+H").
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WO 2007/110335PCT/EP2007/052557 - 42 - Using
(S)-7-amino-5-(2-methoxy-ethyl)-5H,7H-dibenzo[b,d] azepin-6-one and

wR)e24 flaaro-2-methyl-malonic acid monoethyl ester, the title sompesntios2ss?

was prepared in the same manner as deggribed for example Ic. Colorless
0il (59%). MS: m/e= 429(M+W). b) (R)-2-Fluoro-N1(
S)-5-(2-rnethoxy-ethyl)-6-0x0-6,7- dML?iggudibenzoibzilazeS pin-7-yll
-2-methyl-malonamic acid OH ON ra Using

ﬁm S LA e

In-7-y1]-2-methy ic’acid M ‘ester; t compo
: "8?8@'}@11 8 s%ﬁé%&ﬁﬂ@ﬂ&@iﬁ’egé? FRRlaRAMSIE 4b. White

semlsolld (>98%) MS: m/e 10399(M 1 1+) c)

ﬂﬂ.mﬁ&m Mﬂalo%ﬂﬂﬁéhﬂrd\bth%l%é’ze% 3. pentafluoro propyl) maI0|de
Usmg

uorngl [ 5 (2 methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]
p_i /= thyl -malonamic acid and
2.2,8,3,3rpentafl ropropylamlne the title compound was prepared in the

- +] +). Example 33
(R)-2-Huoro-N-RS)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d
lazepin/- 20 y1]-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

WO 2007/110335PCT/EP2007/052557 - 43 -

Using (S)-7-amino-5-(2-methoxy-ethyl)-5H ,7H—dibeﬁzo[b,d} azepin-6-one and 2-
hydroxy-2-methyl-malonic acid monoethyl ester, the title compound was prepared in the
same manner as described for example 1c. Colorless oil, (66%). MS: m/e= 426(M+H™).

b} 2-Hvdroxy-N-[(8)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihvdro-3H-dibenzo| b.d]azepin-

7-vl]-2-methvl-malonamic acid

HO
O HWOH
\‘N
o

Usmg 2-hydroxy-N-[(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d] aze-
pin-7-yl]-2-methyl-malonamic acid ethyl ester, the title compound was prepared in the
same manner as described for example 4b. White solid, (>98%). MS: m/e= 397(M-H").

c) 2-Hvdroxy-N-[(S)-5-(2-methoxy-ethvl)-6-0x0-6.7-dihydro-SH-dibenzo] b.dlazepin-7-
vil-2-methvi-N'-(2 2 3.3.3-pentafluoro-propvli-malonamide




Chiral Using
(S)-7-amino-5-(2-methoxy-ethyl)-5H,7H-dibenzo[b,diazepin-6-one and
w{{3)e2Aflus3r0-2-methyl-malonic acid monoethyl ester, the title pompprieds2557

was prepared in the same manner as de&grlbed for example Ic. Colorless
oil (50%). MS: m/e= 429(M+F4). 5 b.)

(82 flﬁlﬁfﬂrﬂrms?@)@ mmﬁﬁ)@t@ﬂ)yﬁ 826%6- 6 Hinydtenkrdienzashd aze-

Iaz eth malona
R A R o e e P s e e O D afds it
%mgmné Wﬁléwpmafbﬁla%wa@@ B aRyics sectetpiabedd wommBnidl gya¥hite solid
(sparkihindthe Femamelmanner as described for example 4b. White
solid. (>98%). MS: ink= 399(M-Fr). c) (R)-2-Fluoro-N-f

5 (S)-5-(2-rnethoxv-ethv1)-6-0x0-6,7-gifydse-941-dibenzofb,dlazepin7-yll-2-
methyl-M-(2,2,3,3,3- pentafluoro propyl)-malonamide FChiral Using

@g%&g& [RRmICmeinaisine- o R SRR REelR Y.

|na ona

‘2@,@{? @ﬁ?ﬁﬂﬁ%%ﬂﬂéﬁ%&h?n@cﬁgﬁ%ygoﬁw&ﬁEF’vvas prepared in the

same manner as desctibeg for example Ic. White solid (71%). MS: rn/e=
5 +1-11-). O\NC/)\ZQ‘ZL?/1103C’>5PCT/EP2007/052557 44 - Example 34

%gN\ )#5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]a
in-72=y*]-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide  a)

oxy-N4(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzolb,dla
zepin{/- 5 yll -2-meth yl-malonamic acid ethyl ester

g)
Using carbonic acid (S)-1-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-
10 dibenzo[b,djazepin-7-ylcarbamoyl]-ethyl ester 4-nitro-phenvl ester and 3,3,3-

trifluoropropylamine, the title compound was prepared in the same manner as described
for example 5c. Colorless, waxy solid (94%). MS: m/e= 570(M~+H™").

Example 36

(3.3,4,4,4-Pentafluoro-butylj-carbamic acid (S)-1-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-
15 dihydro-5H-dibenzo[b,dJazepin-T7-ylcarbamoyl}-ethyl ester

Chiral
F

Using carbonic acid (S)-1-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-

dibenzo[ b,d]azepin-7-ylcarbamoyl]-ethyl ester 4-nitro-phenyl ester and 3,3.4,4,4-

pentafinorobutylamine, the title compound was prepared in the same manner as
20  described for example Sc. White solid (97%). MS: m/e= 620(M+H™).
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Using (S)-7-amino-5-(2-methoxy-ethyl)-5H,7H-dibenzo[b,c]azepin-6-one
and 2- h ydroxy-2-methyl-malonic acid monoethyl ester, the title

wEompousskswas prepared in the same manner as described feraxaramleds2ss?

Colorless oil. (66%). MS: mie= 426(M+_1-4]6*). 10 b)
2-Hydroxv-N-1(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzolb,dla
zepin7- yll -2-methyl-malonamic acikamp/ging
2-hydroxy-N-RS)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]a

@E'@ﬂﬂmg §H}Yéaﬁ%%ﬁ?@£€8€§)'q §ikyl ester. iy ﬂsﬂﬁ s 1pd was.

repared in the 15 same manner as descri or exampte ite
i psddofib e i Hazsaive @}rwﬂwﬁsxmef(
S)-5-(2-methoxy;eth yl)-6:0%0-6,7-dih ydro-5H-dibenzo 16,4 azepin -7-
2rmethyl-N'J(2. ', 3-pentaflu oro- oropyl )-malonamide WO
‘ ‘W%T/%PZ (57/052557 45 - Using
dr zyeN-[(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]a
ny7- y1]-2-meth yl-malonamic acid and 2,2,3,3,3-pentafluoroprop
ylam| , the title compound was prepared in the same manner as
descrippéd for example Ic. White solid (78%). MS: in/e= 530(M+1-1%*).
5Exa 35 (3,3,3-Trifluoro-propyl)-carbamic acid
(S)-1- 542-benzyloxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzo[b,d1azepin-7-ykarbamoy1l]-ethyl ester FChiral

Using carbonic acid (S)-1-[(8)-3-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-ylcarbamoyl]-ethyl ester 4-nitro-phenyl ester and 2,2,2-
trifluoroethylamine, the title compound was prepared in the same manner as described
for example 5c. Colorless, waxy solid (94%). MS: m/e= 556(M-+H"),

Example 38

(3,3,4,4.4-Pentafluoro-butyl)-carbamic acid (5)-1-[(S}-5-(2-hydroxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzo[b,d]azepin-7-ylcarbarnoyl]-ethyl ester

F F Chiral

Using (3.3,4.4,4-pentafluoro-butyl)-carbamic acid (S)-1-[(S)-5-(2-benzyloxy-ethyl)-6-
ox0-6,7-dihydro-5H-dibenzolb,d}azepin-7-ylcarbamoyl]-ethyl ester, the title compound
was prepared in the same manner as example 3 (70%). Yellow, crystals, mp 181-184°C.
MS: m/e= 530(M+H").

Example 39

(3.3.3-Trifluoro-propyl)-carbamic acid (S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzolb,d]azepin-7-ylcarbamoyl]-ethyl ester



0 H Using carbonic acid
(S)-1-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H- 10

walibenzoikssi]azepin-7-ylcarbamoyl[-ethyl ester 4-nitro-phenyl esteresin7/052557

10

15

3,3,3- trifluoropropylarnine, the title comgigund was prepared in the same

manner as described for example Sc. Colorless, waxy solid (94%). MS:

m/e 570(M+1-1+). Examplen&ﬁ (3,3,4,4,4-Pentafluoro-butyl)-carbamic
) JH [(S)-5-Je- benzaxy-eth yl)-6-0x0-6,7- 15

; ibenzad]b,d]azepin-7-ylcarbamoy11-ethyl ester FFChiral

Jsting carbonic acid

@ )-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5Hdibenzo[6,4azepin-7-

ylcarb;?noyl]-ethyl ester 4-nitro-phenyl ester and 3,3,4,4,4-

pentafladorobutylamine, the title compound was prepared in the same

manner as 20 described for example Sc. White solid (97%). MS: mite=

62AMHY; 3)tr1WQr% UI;BJIQ%%QLTJ BEZOYAPASN. (24Ben FIMDRIE R 6-ox0-

&

éé) _CE%_'R qu enzy amlc a ;f(lcaéb.?moyi -ethyl ester, the title compound was
ﬁl@@%‘- béwmwwzébmwamwﬁa@mwww@u@m@s m/e=
£80anig acid

(S)-1-[(S)-5-(2-benzyloxy-ethyl)-6-o0x0-6,7-dihydro-5Hdibenzofb,djazepin-7
-ylcarbamoyThethyl ester 4-nitro-phgayl astes and 2,2.2-
trifluoroethylamine, the title compound was prepared in the same manner

g&é 69}?!\;@ e qjégeﬁxamgé%ﬁ%l?g Ig)rilg %57 as dIS(())—lg}‘](%bA)Pl zg/fgdfgzepm 7-y1}-2

fluoro-2-methyl-N'-(5,3,4,4,4-pentafluoro-butyl)-malonamide

Ghiral

WJ%

?

é
Using (5)-N-[(S5)-5-(2-benzyloxy-ethyl}-6-0x0-6,7-dihydro-5H-dibenzo[ b,d}azepin-7-
yi]-2-fluoro-2-methyl-malonamic acid and 3,3,4.4.4-pentafluoro-butylamine, the title

compound was prepared in the same manner as described for example l¢. White solid
(85%). MS: m/e= 622(M+H™),

Example 41

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

Chiral
J‘N/\“/F
H



10 (3,3,4,4,4-Pentafluoro-butyl)-carbamic acid

(S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-
wwgdnadskk-dibenzo[b,cflazepin-7- ylcarbamoyll-ethyl ester Gidtasign7/052557

(3,3,4,4,4-pentafluoro-butyl)-carbamic acj

(S)-1-[(S)-5-(2-benzyloxy-ethyl)-6- 0x0-6, /-dihydro-5H-dibenzo[b,d]

%aﬂmnﬂaﬁaa(r@arrmﬂse@mﬁztﬁ%g};@tﬁﬁIso{ssmwmd;;ﬂq@m%pﬂ%lﬁ%gfbm]aze-
the sa nn a 0). Yellow, crysta

-? ICM%‘E) Iﬁf\‘?\?}y xz!élnrﬁfle %n’oy]‘ﬁl (ggéy % 1”; l§c acid
@gyxpﬂ@l@%ﬁw@@m%(@%@ '7!-() mmol) and pyr 1dme ("’ ml) were stirred in a
ditiydneilibdiBénaalbbidazepiperaylcarhameyipoeinyhestee WiRitile components

5 %%)67 / %%@é§%§£§€%99?é9%%@53aq thien E}g: Q{r@a@r%ﬁlﬂ%%@ge the phases

3 trifl UOI’ propy carbamic acid
BRERS @ WYS{W%“S%WWWWSWBFB%ﬁ%ﬁﬁ“&ﬂéﬁéﬁw7
ngbariwmtwﬂeemw sferithe ditié compeandtivas prepdrep ivdkhecsdme chioride.
3R ra@gﬁs E¥A RIS (1470 GRIGHE ISR SPNE M 6 RS RASYNM i ound is

%ﬁ%‘ﬂ%§ %ﬁl&eé i > 8%&1'\/% @/S”OS%O%T@JI’O 5H-dibenzo[b,d]azepin

-7-y11-2- fluoro-2- methyl -NT-(3,3,4,4,4- pentafluoro butyl)-malonamide F
10 F Chiral Examp ed

(R)-2-Fluoro-N-[(35)-5-(2-bydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]azepin-T7-
vi}-2-methyl-N -(3,3,4,4 4-pentafluoro-butyl)-malonamide

F F Chiral

Using (R)-N-[(S)-5-(2-benzyloxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[ h.d]azepin-7-
15 yl]-2-fluoro-2-methyl-N'-(3,3,4,4,4-pentafluoro-butyl)-malonamide, the title compound

was prepared in the same manner as example 3 Final chromatography on silica

(heptane/ethyl acetate gradient from 20 to 80%) afforded the title compound as white

solid (56%). MS: m/e= 532(M+H").
Example 43

20 (S)-N-[(S)-5-(2-Benzyloxy-ethyl}-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-yl]-2-
fluoro-2-methyl-N'-(2,2,2-trifluoro-ethyl)-malonamide

Ch;ral
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15

20

10 Using
(S)-N-RS)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzolb,rflazepin

wotoylir@xuoro-2-methyl-inalonamic acid and PCT/EP2007/052557

3,3,4,4,4-pentafluoro-butylamine, the titl,gompound was prepared in the
same manner as described for example Ic. White solid (85%). MS: m/e=

B2MRIN- WBW@-%%@&@Y elﬂ'B‘l(? CIW-CUBANEC RS- dibenzol b, d]aze in-7-

%ﬁcar RS0 SR O %§°§%.%?'QF€\%%PMY AR o

m%m@me@e}omwss Tanger euibwnibeddier (e@mpie{ [cshimg
cﬁHrbﬁmwﬁ@Xp’hﬁﬁhyb)hﬁr%)é@t@néiéthyﬂﬁ@ct%ﬁﬁ%ﬁéh?—ﬂ(ﬂ%lcﬁ]to éogg’f) affoil")ded the
- I r ter, mg mmo

%ﬁ%g@% ﬁ%ﬁéﬁ}ﬁe%qo}%ﬁ?d 4%3% (r%h]g O%}% mrr?]ol)§and pyridine (2 ml)

were stirred in a sealed tube for 1 él?:l{iat a nt temperature. After

evaporation of the volatile componéenrt&™®P ‘é%r reduced pressure, the

residue was taken up in water/ethyl acetate, the phases separated and

e rlamic 2yee sl i sHtvrdied Holibsnzctbdilarpin-7-yll-2-

ftaoboiatestivice \WiBkB M0 gitnic dhid rerichoyigenaith safidiated aqueous

sodium chloride. After drying over magnesium sulate and evaporation of

the solvent, the title compound is obtained as white solid(>98%). MS:

m/e= 520(M+H+). 10Example 42

(R) -2- FIuoro N-[(S)-5:(2-hyroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]
ﬁlﬁ*’%ﬁ‘t (3,3,4,4,4-pentafluoro-butyl)-malon amide OH
5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo

Using (R)-N-[(5)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-
vl}-2-fluoro-2-methyl-malonamic acid and 3.3.4,4,4-pentafluoro-butylamine, the title
compound was prepared in the same manner as described for example 1c. White solid
(68%). MS: m/e= 622(M~+H").

Example 45

2-Hydroxy-N-{(8)-5-(2-methoxy-ethyl)-6-oxo0-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-
yl]-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, epimer A

F:
H
()i A
o F
\ F
o ]

Chiral

Separation of 2-hydroxy-N-[(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-
dibenzo[h.djazepin-7-y1]-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide by
chiral HPLC (Chiralpak AD) afforded the title compound as first eluting material with
negative rotation. White solid (33%). MS: m/e= 530(M+H").
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15 y1]-2-fluoro-2-methyl-N'-(3,3,4,4,4-pentafluoro-butyl)-inalonamide, the
titte compound was prepared in the same manner as example 3 Final

websomatagsaphy on silica (heptane/ethyl acetate gradient fromZQup280P632557

afforded the title compound as white sollg0(56%) MS: rri/fe= 532(M-Pli+).
Example 43 20

(S)-N-[(S)-5-(2- BenzyIoxy-ethyl)-6-%-lﬁp7{édjgydro-5H-dibenzo[b,d]azep
-7-y1]-2- fluoro-2-methyl-NL(2,2,2-trifluoro-ethyl)-malonamide WO

/ %
S s ‘?E%@x‘é Sy S
&711 ;?ﬂnﬁtﬂﬁ]o -S2methyl- Reaghiafic: a&ﬂ?%m@r&ﬁwﬂ@o@a@m mine, the
title compound was preparegd in the same manner as described for
exgimyle Ig.dzinal ghroghatography on silica (heptane/ethyl acetate
ACHE mﬁ 100%)\dfforded the 5 title compound as white solid
/e= 558(M-FH+). Example 44
( )-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin
-17y11-2- fluoro-2-methyl-N'-(3,3,4,4,4-pentafluoro-butyl)-malonamide 10
Using (R)-N-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzol[b,d]
azepint7- y1]-2-fluoro-2-methyl-malonamic acid and
3.3.4,4,4-pentafluoro-butylamine, the title compound was prepared in the
Sametipanier kaldesenbecfof-exampiete. dhitecsolid-GBYh M- m/e=

a .
%%‘%%ﬁféiéﬁ@?é i %@*%1 i s e
%&@i Y4t AP et eddheifamagBohy yeroRe shtrpmaterial with
regniee fotation, White solid (39%). MS: m/e= 530(M+H™).

Example 47

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

O Chiral
F

)LHN

H H
\\\Nj(\o
' O
O

OH

Using (2-fluoro-ethyl)-carbamic acid (S)-1-{(S}-5-(2-benzyloxy-cthyl)-6-0x0-6,7-
dihydro-5H-dibenzo[b,d}azepin-T7-ylcarbamoyl]-ethyl ester, the title compound was
prepared in the same manner as example 3 (>98%). Light vellow solid. MS: m/e=
430(M+H™).

Example 48

(2,2,2-Trifluoro-ethyl)-carbamic acid (S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-
S5H-dibenzo[b,dlazepin-7-ylcarbamovl]-ethyl ester



Separation of 2-hydroxy-N-[(S)-5-(
2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H- 20
wioenzafkssl]azepin-7-yll-2-methyl-N'-( 2,2,3,3,3-pentaflu PCT/EP2007/052557
oro-propyl)-malonamide by chiral HPLC gg:biralpak AD) afforded the title
compound as first eluting material with negative rotation. White solid

2 H et
zepy/- yLli=2-methyl-A(-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
@ B 5 Separation of
2:fydroxy-N-[(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5Hdibenzo[b,d]az
epin-7- L—Z-methyI-AP-(Z,2,3,3,3-pentaf|uoro-propyl)-malonamide by
chiral HPT'C (Chiralpak AD) afforded the title compound as second eluting
material with negative rotation. White solid (39%). MS: Ink= 530(M+14+).
Biagpe 471 e Erib b - eaPh it Satitl )1 benzyloxy-ethyl)-6-oxo-6,7-
Srat(@-fisfddot ebhy e epe-6, fidinysro diHdienezer, ]Ehe title compound was
in-7- - ter [ -flu, e
e I e
Y dihydretaia aieRZsfb aT Zeie s Bt SHfoSRTRRRYNEste S tRfist (70%). MS:
morapnMMwES)15 prepared in the same manner as example 3 (>98%).
light yellow solid. MS: rnie= 430(M+H# Example 48
(2,2,2-Trifluoro-ethyl)-carbamic acigixample 49
(S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro5H-dibenzo[b,d]
@FePiNuGMCRIPAMAY LIV 8318hy1)-6-0x0-6,7-dihydro-5H-dibenzo[ b.dJazepin-T-

yl]-2-methyl-N'-(2,2,2-trifluoro-ethyl)-malonamide

F . C
H

Lo~

.\‘N

O Q

D Q

N?

0

hiral

10

Using (S)-N-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-3H-dibenzo[ b.d) azepin-7-
ylI-2-fluoro-2-methyl-N'-(2,2,2-trifluoro-ethyl)-malonamide, the title compound was
prepared in the same manner as example 3 (>98%%). Light vellow solid. MS: m/e=
468(M+H™).

15 Example 50

(5)-2-Fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo] b,d]azepin-7-

yl]-2-methyl-N'-(3,3,4,4,4-pentafluoro-butyl)-malonamide

F e Chiral
E:
H
L i< Y
\‘N
. F
0O O
D C
Ne
Q




WO 2007/110335PCT/EP2007/052557 - 51 - OH Using
(2,2,2-trifluoro-ethyl)-carbamic acid
W 3)e14{8335-(2-benzyloxy-ethyl)-6-o0x0-6,7- dihydro-5H-dibenzgfimKtbo7/052557
azepin-7- ylcarbamoyl] -ethyl ester, the tithe compound was prepared in
the same manner as example 3. Final chromatography (silica, gradient of
@ﬁt@xlsa@eipgtgis t@-@@iﬁi&?@%}aﬁ@fﬁﬁ&m&iﬂ@cﬁm‘dﬂ%ﬁﬁ)mepin—7—
Zé 0%) MS r QM-'_J' 1+ %Xam g alopa e title compound

?g IEuoro yd?ox Y -0OX0- éy "Gk OHEEF enzoﬁ) glp
%%WPP?K%WI%WPW? a5 t?ﬁﬂiﬁ?@ﬁé”tﬁ?ﬁ&%ﬁén iﬁfegoﬂl@:m/r@ m/e=
RAFRIYOH Using (S)-N -[(S) -5- (2-benzyloxy - ethyl) -6- oxo -6 ,7 -
dihy dr 0-51 - - dibenzol[b ,cflazepin-7 - y11-2-fluor 0(2,2,2-trifluor o - ethyl)

5 -malonamide, the title compound wgg,af ed in the same manner as
example 3 (>98%%). Light yellow solid. MS: m/e= 468(M+Fr). 15Example

4 I
RIS 7%z§§}n§h&|ﬁh¥’j 5 %%%%@ﬁ%ﬁ?uom%%d{@ "zﬁadg et
ﬁ‘?r methy1 -(3,3,3-tr Iﬂumo -propyl)-malonamide

E Chirai

For
HoSE N
O oN \/\KF
‘ F
N0

10 Using (S)}-N-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-3H-dibenzo[ b,d])azepin-7-
yl]-2-fluoro-2-methyl-malonamic acid and 3,3,3-trifluoropropylamine, the title
compound was prepared in the same manner as described for example 1c, Colorless,
viscous oil (72%). MS: m/e= 572(M+H").

Example 52

15 (R)-N-[(S)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d}azepin-7-yl}-2-
fluoro-2-methyl-N'-(2,2,2-trifluoro-ethyl)-malonamide

Q™

F Chlral

Using (S)-N-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d}azepin-7-
yl]-2-fluoro-2-methyl-malonamic acid and 2,2,2-trifluoroethylamine, the title compound



WO 2007/110335PCT/EP2007/052557 - 52 - Using
(S)-N-[(S)-5-(2-benzyloxy-ethy0-6-0x0-6,7-dihydro-5H-dibenzol[b,dlazepin-
wQ 200f/2t6b35r0-2-methyl-AP-(3,3,4,4,4-pentafluoro-butyli-malopamiciesth@s 557
titte compound was prepared in the sameqmanner as example 3 (>98%%).

White solid. MS: m/e= 532(M+I-1-). 5Example 51
R)-Ph@k8 iR cReasionyalby s GxexanedrsitydropRtrdibenz ol direerin

g%@;%gg%[&%ggaw¥hmij(3,3,3-trif|uoro-propyﬂ-malonamide F Chiral

(S)-N-[(S)-5-(2-benzyloxy-ethyfl-b-qx0-6,7-dihydro-5H-dibenzo[b,d]azepin-
7- y11-2-fluoro-2-methyl-malonamié 8P 5 3,3, 3-trifluoropropylamine,
the title compound was prepared in the same manner as described for
%%Eléqw@o[meésf,%%&sewoﬁtWM)pms%@hmg(mﬂib)@@zamﬁ@epin-7-
5 92 2dnethyl-N'-(2,2,2-trifluoro-ethyl)-malonamide
(12)-N-[(S)-5-(2-Benzyloxy-ethyl)-6-o0x0-6,7-dihydro-5H-dibenzo[17,d]azep
in-7- ]-2- fluoro-2-methyl- K2, 2, 2-trifluoro-ethyl)-malonamide Chiral
- m%ﬁ 2007/052557 - 53 - was prepared in the same
5 scribed for example Ic. Colorless, viscous oil (73%). MS:
3 #11+5). Example 53
oro-N-VS)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[b,dI
azepin-7- 5 y1]-2-methyl-NT -(2,2,2-triflu oro-ethyl)- malon am ide FChiral

OH

Using (R)-N-[(S)-3-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo] b,d]azepin-7-
yij-2-fluoro-2-methyl-N'-(2,2,2-trifluoro-ethyly-malonamide, the title compound was
prepared in the same manner as example 3 (91%). White solid, MS: m/e= 468(M+H™).

10 Example 54

(R)-2-Fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-3H-dibenzo{ b,d) azepin-7-
ylI-2-methyl-N'-(3,3,3-trifluoro-propyl)-malonamide

F H = Chiral
H & N
SN F
: F
Q

Using (R)-N-[(S5)-5-(2-benzyloxy-ethyl)-6-o0x0-6,7-dihydro-5H-dibenzo[ b, d]azepin-7-

15 yl}-2-fluoro-2-methyl-N'-(3,3,3-trifluoro-propyl)-malonamide, the title compound was
prepared in the same manner as example 3 (95%). Off-white solid. MS: m/e=
A82(M+H™).

Example 55

N-[(S)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-diben zo[ b,d]azepin-7-y1]-2-
20 hydroxy-2-methyl-N'-(3,3,4,4,4-pentafluoro-butyl)-malonamide



OH Using
(R)-N-[(S)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,r/Jazepin

WO oyh]idsfisoro-2-methyl-N'-(2,2,2-trifluoro-ethyp-malonamidepghnes fithen 7/052557

10

15

compound was prepared in the same maplier as example 3 (91%). White

solid. MS: m/e,= 468(M+H+). 10Example 54

(R) -2-Fluoro-N-RS)-542-hydroxy-ethyl)-6-0x0-6,7-dihydro-511-dibenzo[b,d
SIN-7- “2tm -N-(3,3,3-trifluoro-propyl)-malonamide OH Using

-benzyléxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo(b,d]

=15 yi] 2-fluoro-2-methyl-M-(3,3,3-trifluoro-propyl)-malonarnide,

itle compound was prepared in the same manner as example 3(95%).

Off-wHte solid. MS: m/e= 482(M+W). Example 55

N-RS)“5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo [b,c1]

azepins<4:y1]-2- 20

hydro -methy1-N'-(3,3,4,4,4-pentafluoro-butyl)-malonamide WO

2007/110335PCT/EP2007/052557 - 54 - Using

SR e A S g hyro- S HEenzOLE b in7-y1-2
RydraA-peitatrunibbueaarmne atbiild ¢dnmsothit wabprdpared thaligle
&R MANNE e Hessib ek famexanmeas ikt yeloyw: 2ggae3OIlisht yellow,

88(;//0&8'\)455@ (Se @%Myggﬁﬁ{@a}péeoig 6,7-dihydro-5H-dibenzo[bid]az

epin-7- y1]-2-methyl-N'-(3,3,4,4,4- pentafluoro butyO-malonamide OH
Example 56

2-Hydroxy-N-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-3H-dibenzol b,d}azepin-7-
vl}-2-methyl-N -(3,3,4.4,4-pentafluorco-butyl)-malonamide

FF
OH
[+ N¢\/<KF
o
0]
O OO :
?
OH

Using N-[(S)-5-(2-Benzyloxy-ethyl})-6-0x0-6,7-dihydro- SH-dibenzo[ b, d}azepin-7-yl]-2-
hydroxy-2-methyl-N'-(3,3,4,4,4-pentafluoro-butyl)-malonamide, the title compound was
prepared in the same manner as example 3 (92%). Off-white solid. MS: m/e=
330(M-+HM).

Example 57

(R)-N-[(S)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dithydro-5H-dibenzo[h,d]azepin-7-yl]-2-
hydroxy-2-methyl-N (2,2, 2-trifluoro-ethyl)-malonamide



i0

10 Using
N-RS)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b.d]azepin-7-y

W 18@% hipdssxy-2-methyl-W-(3,3,4,4,4-pentafluoro-buty 1)-malaramiseyahes2s57

titlte compound was prepared in the samg4nanner as example 3 (92%).
Off-white solid. MS: m/e= 530(M+I-17). Example 57 15 (R)-N-
[(S)-5-(2-Benzyloxy-ethyl)=6-exe-6, 7-dihydro-5H-diben zo[b,d] azepi n-2-

hydrox eth ykN '-@Z,,Q,Q;triﬂuoro-ethyl)-malonamide WO
2007/11 /ER2007/052557 - 55 - Using

{ 0. nger?zyloxy-ethyl)-SH,71—1-dibenzo[b,d]azepin-6-one and
roxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamic acid, the title
compound was prepared in the same manner as described for example Ic.
Colorless, amorphous solid 5 (96%). MS: nri/e= 556(M+H+). Example 58
(S)-N-US)-5%(2-Benzyloxy-ethy1)-6-0x0-6,7-dihydro-5H-dibenzo [b,c/]
azepin-7-y 4@ hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-malonamide
FChiral Using
(S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7H-dibenzo[b,diazepin-6-one and
(2 Ry TR PN BT TSyl o HERI Ot RBARIEL (R)-2-
lepmpoubdnras prepukd-infhesameyinanien as desatibad fok examppleEwas
SrOIQHEST, APURRNS RRld (AL PiMIeT, Q(Mfébﬁéré@qm&%gﬁ%&?sond

-2-H d’r}%);y-N-RS#é{ 2-hydroxy-ethyl)-6-ox0-6, 7-dihydro-5H-dibenzo
?gﬂ)a%%i G1]-S N *-(2,2,2-trifluoro-ethyl)-malonamide WO
2007/110335PCT/EP2007/052557 - 56 -
Example 58

(S) N -[(8)-5-(2-Benzyloxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-y1]-2-
hydroxy-2-methyl-N -(2,2,2-trifluorc-ethyl)-malonamide

F Chiral

=

Using (S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7H-dibenzo[ b d}azepin-6-one and (S)-2-
hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamic acid, the title compound was
prepared in the same manner as described for example 1c. Colorless, amorphous solid
(91%). MS: m/e= 556(M+H").

Example 59

(R)-2-Hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[b,d]azepin-
7-yl]-2-methyl-N -(2,2,2-trifluoro-ethvl)-malonamide



OH Using (R)-N -[( S) -542- benzylo xy- eth yl) 6- 0 xo0 - 6,7- dih ydro-5H-
dibenzo [ b,d] azepin -7-

Wy 2doRihgsoxy-2-rnethyl-V-(2,2,2-trifluoro-ethyl)-malonamide pibetigEo7/052557
compound was prepared in the same magner as example 3 (>98%).
White solid. MS: m/e= 466(M+fE). 5Example 60
(S)-2-Hydroxy-N-RS)-5(2-byiroxy-ethy0-6-0x0-6,7-dihydro-5H-dibenzolb,

d]in7-ly1!§2_5f‘f‘1q;}hy 2(2,2,2-trifluoro-ethy0-malonamide OH Using

F<N=RS) -bghzyloxy-eth yl) - 6- oxo- 6,7-dihydro -5H- dibenzo [b,c/]
azepin -7:_10vyl]-2-hydroxy-2-methyl-N'42,2,2-trifluoro-ethyl)-malonamide,

] € orﬁpound was prepared in the same manner as example 3

%).\White solid. MS: m/e= 466(M+Ft). Example 61 (R or
S)-2-Hydroxy-N-[(S)-5-(2-h ydroxy-ethy0-6-0x0-6,7-dihydro-5H-  dibenzo
[b,c1] afé’pin -7-yl] -2-meth yI-N '-(3,3,4,4,4-pentafluoro-butyl)-malon

amide, 15 epimer A OH WO 2007/110335PCT/EP2007/052557 - 57 - on’
RIS WS e 0 BRAFI i esptenhe)- BT SoRhbtasgin-T-
$- frsyétuting - matbrinNiith hegative rotafheh - WAlte solit (640 thhpound was
MSpem 2RONHIR . oxample £5(e §§>98%). White solid. MS: m/e= 466(M+H"),
R)-2-Hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-o0x0-6,7-dihydro-5H- 5
di_benzo[l_i,d]azepin-7-y11-2-methyl-ﬁ)léégp?féﬁgéA-pentaﬂuoro-butyl)-rnalona
mide, epimer B

-,

(S)-2-Hydroxy-N-[(S)-5-(2-hyvdroxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[ b,d]azepin-
7-yl]-2-methyl-N -(2.2,2-trifluoro-ethyl)-malonamide

F £ Ghiral

OH
H N F
\‘\N
O

Using (S)-N-[(5)-5-(2-benzyloxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzo[ b,d)azepin-7-
10 yl}-2-hydroxy-2-methyl-N -(2,2,2-trifluoro-ethyl)-malonamide, the title compound was
prepared in the same manner as example 3 (>98%). White solid. MS: m/e= 466(M+H").

Example 61

(R or §)-2-Hydroxy-N-[{S)-5-(2-hydroxy-ethy)-6-0x0-6,7-dihydro-5H-
dibenzolb,dlazepin-7-yl}-2-methyl-N -(3,3.4.4,4-pentafluoro-butyl)-malonamide,
15  epimer A

FF Chiral

OH
H
o F F
)
50

Separation of 2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-
dibenzo[b d}azepin-7-yl]-2-methyl-N'-(3,3,4.4 4-pentaflucro-butyl)-malonamide { HPLC



OH Separation of
2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5Hdibenzo[b,d]az

wepi7ayiR-methyl-N'-(3,3,4,4,4-pentafluoro-butyl)-malonamigewid Plee h62557

10

15

20

on Chiralpak AD, eluent 20% ethanol in Reptane) afforded the title
compound as second eluting material with negative rotation. White solid

63@2@%1%&?@&?@@F2@?}@%Mtﬁoﬂ)in@@ﬁ#@ @ﬁordedd the title cgmpoupd as first
-RS)-5-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-diben dlazepin-7-y. ...
LEEREE LTI ST L e e

(S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7H-dibenzo[b4Jazepin-6-one and 2-
hydroxy-2-methyl-N-(3,3,3-trifluoro BfeByE R alonamic acid, the title
compound was prepared in the same manner as described for example Ic.
GoloHessHadeows Bil(#396) 2N Sdiope==8pdidt-rra-0, Mg ydro-5H-

200 Fb1OIRDRET/ERRODHODE7( 58 4 Exapaptaffrbro-butyl)-malonamide,
-ﬂy&r@xy-N-[(S)-S-(Z-hydroxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzo[b,d]az
pIn-7- y11-2-methyl-N'-(3,3,3-trifluoro-propyl)-malonamide OH 5 Using

N-HS)-5-(2-benzyloxy-ethyl}-6-exat6,7-dihydro-5H-dibenzo[b,d]azepin-7-y .

droxys;2- tha):’lé\%éﬁF3-trif|uoro-propyl)-malonamide, the title

CO und Baréd the same manner as example 3 (>98%%).

White solid, niap. 9-62CT MS: We= 480(M+H). Example 65 10 (R or

H ®y-N-1(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5Hdibenzol[b,d

in?-yl1-2-methyl-N'—(3,3,3-trifluoro-propyl)-malonamide, epimer A

OH

Separation of 2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-
dibenzo[b,dlazepin-7-yl}-2-methvl-N - (3,3,4.4.4-pentafluoro-butyl}-malonamide (HPLC
on Chiralpak AD, eluent 20% ethanol in heptane) afforded the title compound as second
eluting material with negative rotation. White solid (72% of th.). MS: m/e= 530(M+H").

Example 63

N-[(5)-53-(2-Benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d}azepin-7-yl}-2-
hydroxy-2-methyl-N'-(3,3,3-triflucro-propyl)-malonamide

Using (S)-7-amino-5-(2-benzyloxy-ethyl)-5H,7H-dibenzof b,d]azepin-6-one and 2-
hydroxy-2-methyl-N-(3,3,3-trifluoro-propyl}-malonamic acid, the title compound was -
prepared in the same manner as described for example 1c. Colorless, viscous o0il (73%).
MS: m/e= STO(M+H™).



FChiral HF OH Separation of 2-h ydroxy-N-[(S)-5-(2-hydroxy-eth
y1)-6-0x0-6,7-dihydro-5Hdibenzo[b,d]azepin-7-y11-2-methyl-N

w0803/ Butsifluoro-propyl)-malonamide (HPLC on 15 Chiralpake&Dpelients2s57
20% ethanol in heptane) afforded the titlggcompound as second eluting
material with negative rotation. Off-white solid, mp. 61-69C (76% of th.).
MS: m/e= 480(M+FD). Example 66&apR)%2-Hydroxy-N-[(S)-5-(2-h
ydroxy-ethyl)-6-o0x0-6,7-dihydro-5H- 20

i L&/ N % Hrdzn N-GR33371 5 B idey, 7.
R s e
é%g—;{pgf -A-(3,3,3-trifluoro-propyl)-malonamide

2-h roxy-N-[(%ks-(z-hygrony-ethyI)-6-0x0-6,7-dihydro-5Hdibenzo[b,dIaze

pi 1]-2rmaghyl:MN[-(3;33-trifluoro-propy0-malonamide (HPLC on
Ch : . eldent 20%¢ethanol in heptane) afforded the title compound
)54 65 @Iutiﬁg material with negative rotation. Off-white solid, mp

79% of th.). MS: m/e= 480(M-frli+). Example 67
S)-B-(2-Methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-y1]
-2,2- dirgethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide 10

5  Using N-[(S5)-5-(2-benzyloxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d] azepin-7-y1]-2-
hydroxy-2-methyl-N'-(3,3,3-trifluoro-propyl)-malonamide, the title compound was
prepared in the same manner as example 3 (>98%%). White solid, mp, 59-62°C. MS:
m/e= 480(M+H").

Example 65

10 (Ror 5)-2-Hydroxy-N-{(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-5H-
dibenzo[b,d]azepin-7-yl}-2-methyl-N -(3,3,3-trifluoro-propyl}-malonamide, epimer A

F FChErai

& 5 O

Separation of 2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-5H-

dibenzo[ b, dlazepin-7-yl]-2-methyl-N -(3,3,3-trifluoro-propyl)-malonamide (HPLC on
15 Chiralpak AD, eluent 20% ethanol in heptane) afforded the title compound as second

eluting material with negative rotation. Off-white solid, mp. 61-69°C (76% of th.). MS:

m/e= 480(M+H"),

Example 66

(S or R)-2-Hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-
20 dibenzo[b,dlazepin-7-yl]-2-methyl-N -(3,3,3-trifluoro-propyl)-malonamide, epimer B



Using (S)-7-amino-5-(2-methoxy-ethy1)-5H,7H-dibenzorb,d1 azepin-6-one
and 2,2- dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid, the
waitis Zorgssund was prepared in the same manner as examplBUE/EP200Y /052557
White solid. MS: m/e= 528(M+H+). Examgple 68 15
2-Methoxy-N-[(S)-5-(2-inethoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]a
DI 7 - y11 Kx2,2,3,33-pentafluoro-propyl)-malonamide WO
/052557 - 60 - Usmg

(2, 2 3,3,3- pentafluoro propyl) malonamlc acid, the title
papound was prepared in the same manner as example Ic (84%). White
solid. V\%g: m/e= 530(M+W). Example 69 5 N- {(S)-512-( 4-Flu oro-p h
enoxy)-gthyll -6-0x0-6,7-d ihydro-5H-diben zo[b,d] ep n-7-
y1}-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide a)
Sesygim (@-Adurdephie Mokl ity véroxo-8 mddieyero-S Frdiitishgothl-di
cﬁ‘ﬁs@mﬁfg H]Ei%fﬁ@-‘d hl?li glpoidrien MJ(ESI@trlﬁu@ﬂ%ifﬁfob’ﬁﬁlﬁla}onmmde (HPLC on
-6- e am
(%r B yl esféarlufrﬁlg%lﬁ%ugr&})p enogL eak bro?rluZ iﬁe title eCB%% u%nc\%v%sssemnd
5 %?@ﬁaﬁ@atmiﬂ%@@am@ﬁﬁaﬁrﬁ@?ﬁ&%é%@r*ﬁ%ﬂ@fé@léé(arﬁfp@1al(’§467o?‘7wﬁ%) MS5:
aodiel ABIBVIRIES 463(M+W). b)
(S)-7-Amino-542-(4-fluoro-phenoxy)-ethy11-5H,7H-dibenzofb,dlazepin-6-o0
ne 15 Example 67

N-[(8)-5-(2-Methoxy-ethyl}-6-0x0-6,7-dihydro-5F-dibenzol b,d]azepin-7-yl]-2,2-
dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

F g Chial

£ F
i F

10

Using (S)-7-amino-5-(2-methoxy-ethyl)-5H,7H-dibenzo[b.d] azepin-6-one and 2,2-
dimethyl-N-(2,2,3,3,3-pentafluoro-propyl}-malonamic acid, the title compound was
prepared in the same manner as example 1¢ (74%). White solid, MS: m/e= 528(M+H").

Example 68

15  2-Methoxy-N-[(S)-5-(2-methoxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-
vi]-N'-(2,2,3,3,3-pentafluoro-propyl)-matonamide

F
E F
VA
]
o} o F
3l
= [}
o
o}
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20

Using
[(S)-5-[2-(4-fluoro-phenoxy)-ethyll-6-0x0-6,7-dihydro-5H-dibenzo[heilazepi

Whzoa/lieedbamic acid tert-butyl ester, the title product was pre pamsEnArIee52557

same manner as described for example 24b (>98%). Light yellow solid.
MS: mie= 363(M+H+). WO 2007/110335PCT/EP2007/052557 - 61 -

MSS)? -dmAro- 5+ Q- Wk the tndy i Takiitethydpolih Zipidibenzoand 2-

%@ @ ?3%” Iﬂgﬁuoro 10p 1)~ malonamlc acid, the title com ound was
2 2-di eth%\ﬁ;\f 2.2,3,3,3- pentafluoro-p &ﬁ?ﬁ) malonamic acid, t
.

SRR e AP RSAEAR e TGl 38 BB MSEBMey W1

solid. MS: m/e=5 608(M+1-1+). Example 70

N-RS)-5-(2-Isopropoxy-ethyl)-6-oxd-&mekn98ro-5H-dibenzo[b,d]azep n
7-y1]-2,2- dimethyl-AP-(2,2,3,3,3-pentafluoro-propyl)-malonamide a) (
f$){€5}r§2ﬁlésé<bﬁﬁpmo®-b¢ho@)eeﬂwﬁ ;@-ditoyfdfed ib ki dib®iH -ddrby i [Az8pzepin-7-

ﬁ ¥ hmdf @Ubﬁmﬁca@ @ﬁ‘fgﬂ% @ 1243 nglonamide
( S) -6-0x0- 6 dlhydro 5H ibenzo[b, d]azepln -7-yl)- carbarnlc acid

St VL '(M+FI+) is b)

(S) 7 Amlno 5- (2 isopropoxv-ethyl)-5H,7H-dibenzof b,dl azepin-6-one
WO 2007/110335PCT/EP2007/052557 - 62 - Using
[(S)-5-(2-1sopropoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-y1
arbamig acid tert-butyl ester, the title product was prepared in the

e mar{ner as described for example 24b (>98%). Light yellow oil. MS:
(M+1-1). C)
N5-(2-1sqpropoxy-ethyl)-6-oxo-6,7-dihydro-5H-dibenzof
fazepin-7-y11-2,2- 5
dimethviAP-(2,2,3,3,3-pentafluoro-propyl)-malonamide

F

Using  {((S)-6-ox0-6,7-dihydro-5H-dibenzo| b,d]azepin-7-yl)-carbamic acid fert-butyl
ester and 4-fluorophenoxy-ethylbromide, the title product was prepared in the same
manner as described for example 1a (84%). White solid. MS: m/e= 463(M+H™).

b) (S)-7-Amino-5-[2-(4-fluoro-phenoxy)-ethyll-5H,7H-dibenzo[ b, dlazepin-6-one

O “NHE Chiral

Ngo

Q

&

F

Using  [(S)-5-[2-{4-fluoro-phenoxy)-ethyl]-6-ox0-6,7-dihydro-5H-dibenzol b,d]azepin-
7-yl]-carbamic acid rerz-butyl ester, the title product was prepared in the same manner as
described for example 24b (>98%). Light yellow solid. MS: m/e= 363(M+H™).

) N-1(8)-53-12-(4-Fluoro-phenoxv)-ethvl]-6-0x0-6.7-dihvdro-5H-dibenzo[ b.dlazepin-7-

vil-2 2-dimethvi-N'-(2.2.3.3 3-pentafluoro-propvl) -malonamide




10

i5

Using
(S)-7-Amino-5-(2-isopropoxy-ethy11-5H,7H-dibenzo[b,d]azepin-6-one and

WO Tdinaihyl-N-(2,2,3,3,3-pen tafluoro-propyl)-malonamic acid; e 2iwe/052557

compound was prepared in the same mghpner as example Ic (78%). White
solid. MS: m/e= 556(M*F1+). 10Example 71
N-[(S)-5-(2-Ethoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzorb,diazepin-7-y1]-2
,2- dimethyl- K- ,3,3,3-pen taflu oro-propyl)-malon amide a)
-5-(2«EtRoxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[b,dlazepin-7-01-car
¢rd ten-butid ester 15 Using '
0X0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-y1)-carbamic acid

butyl ester and 2-bromomethyl-ethyl ether, the title product was
prepgiﬁi in the same manner as described for example la (83%). Pink,

visc oil. MS: m/e= 397(M+W). b)
(S)- ino-5-(2-ethoxy-ethyl)-51/,7H-dibenzolb,dlazepin-6-one WO
2007/110335PCT/EP2007/052557 - 63 - Chiral Using

[(S)-5-(2-ethoxy-et gg -6-0x0-6,7-dihydro-5H-dibenzo[b,djazepin-7-yl]-carb
[éﬁﬂé i tAHLBA-e3ted; filﬁerﬁna}ﬁm&t% ptEpHiediterrel saflaepin-6-one
mammsedgsw bexkfa3exponpielRdio (28%0)l) YelbwoalidM&Gdinke title compound

\3&7}\4 P G- le Te (85%). White solid. MS: m/e=
g/rh):S 2- Ethoxsfxgteh}ﬁ?%ng(%&gx%nciiph?/d% 5H0%{|benlz%ﬁ§>clilazen|n 7-01-2

yI-AP-(2,2,3,3,3-pentafluoro-propvl)-malonamide Chiral F F

Example 70

N-[(S)-5-(2-Isopropoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-y1}-2.2-
dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

A (S)-3-(2-Isopropoxv-ethvl)-6-0x0-6.7-dihvdro-5H-dibenzol b, dlazepin-7-vl]-

carbamic acid terr-butyl ester

i

Chirat

Using ((S)-6-0x0~6,7-dihydro-5H-dibenzo[ b,d]azepin-7-yl)-carbamic acid fers-butyl
ester and 2-(2-bromo-ethoxy)-propane, the title product was prepared in the same
manner as described for example 1a (69%). Pink, viscous oil. MS: m/e= 41 1(M+H").

b) (5Y-7-Amino-5-(2-isopropoxv-ethvi}-5H.7H-dibenzo[ b,d]azepin-6-one

Chiral




Using (S)-7-amino-5-(2-ethoxy-ethyl)-5H,7H-dibenzo[bAazepin-6-one and
2,2- dimethyl-N-(2,2,3,3,3-pentalluoro-propy1)-malonamic acid, the title

waormpouwigswas 10 prepared in the same manner as examplePlCK@R20).7/052557

10

White solid. MS: m/e= 542(M+H'). Examgle 72
2,2-Dimethyl-N-[(S)-6-0x0-5-(3,3,3-trifluoro-2-hydroxy-propy1)-6,7-dihydro

Eahidibezoit. dlapenioxt-yiil N 62023 373daentedlugra eyl kmakepanid) -
ba@%g zﬁ?d' ?erf—%g‘éﬂ e-g{épl{ﬂ ﬁle roduct V%as rﬁ) pf%reglm thi game manner as

-nropy1)-6-0x0-6, /- d|

%?ﬁe?‘i\?ii TR 0 Tl aRllow oi. MS: /o= 31 1M+
((S) -6- Oxo 6, 7 dlhydro 5H dlbenzo[b d]azepln 7 yl) carbamlc aC|d .

&zﬁamgm:moj) m@w@aommaelm@wd heated 0 90C for 4

h in a sealed tube. After addition of WO

2007/110335PCT/EP2007652557 - 64 - another 500 mg of

1,1.1- trlfluoro 2 ypropane, heating was continued for 18 h. The
At ted with ethyl acetate and water (10 ml each), separated

(76%) S: m/e= 437(M+Fr). b)
(S)- 7-An4{no-5-(3,3,3-trff|uoro-2-hydroxv-propyl)-5H,7H-dibenzofb,d1azep
in-6-one NH 0 Chiral OH

Using (S)-7-Amino-5-(2-isopropoxy-ethyl}-5H,7H-dibenzo[ b, d] azepin-6-one and 2,2-
dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid, the title compound was
prepared in the same manner as example 1¢ (78%). White solid. MS: m/e= 556(M+H"}.

Example 71

N-[(S)-5-(2-Ethoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d}azepin-7-v1}-2,2-
dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

a) I(8)-5-(2-Fthoxv-ethyl)-6-0x0-6.7-dihvdro-5H-dibenzol b,.d]azepin-7-vll-carbamic

acid rert-butyl ester
. o-;\
O
Q
Q
O NZ Chiral

0

N

Using ((S)-6-ox0-6,7-dihydro-5H-dibenzo[ b,d}azepin-7-yl)-carbamic acid rers-butyl
ester and 2-bromomethyl-ethyl ether, the title product was prepared in the same manner
as described for example 1a (83%). Pink, viscous oil. MS: m/e= 397(M+H").

D) (S)-7-Amino-5-(2-ethoxv-ethyl)-5H . 7H-dibenzo[ b, dlazenin-6-one




i

15

Using [(S)-5-(3,3,3-trifluoro-2-hydroxy-propy1)-6-o0xo0-6,7-dihydro-5H- 10
dibenzorb,djazepin-7-yll-carbamic acid fen-butyl ester, the title product

wavas pregssed in the same manner as described for example 2éb,(p3&80ds2557

White solid, mp 192-194C. MS: m/e= 33%@\/}+Fr). C)

2,2-Dimethyl-N-f(S)-6-0x0-5-(3,3,3-trifluoro-2-hydroxv-propvl)-6,7-dihydro

>4 'dibﬁanafk\,dIazepin-7-v11-N'42,2,3,3,3-pentaf|uoro-propyl)-malonamid
o N

-7-afmtho-5-(33,3-trifluoro-2-hydroxy-propyl)-5H,7H-dibenzo[b,dlazep

ng and 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic

acid, the title compound was prepared in the same manner as example Ic

(87%). White solid. MS: m/e= 582(M+F4). 20 - 65 - Claims 1.

Compounds of the general formula b-R1 wherein Al is -CHR- or A2 is

-C(0)- and R2/R3 are independently from each other hydrogen, Cl to C7

HHyE Halo§da; tiydroxstion -G dlkiokyd 10+ L2 dihedr5(0)d anep R27R3] -carbamic
& idenandently fremirash atberhy gfé}gcﬁgdqh Gl (Qufrd AUHLRIS described for

hydro r 0 alkyl substitutec lagen; is hydrogen, C, to
%éémaﬂ(%e%rg-g(%%é),%g?w ,Xélp ion&ﬁé%ué%‘ﬁﬁéo&q&/ halogen; R4 is C1 to

?7 alkg(l substituted by halo6gen )
¢) N-1(8)-5-(2-Ethoxy-ethyl)-6-0x0-6.7-dihvdro-5H-dibenzol b.dlazepin-7-vl]-2.2-

dimethvl-N'-(2.2 3 3 3-pentafluoro-propyhi-malonamide

F Chiral

F:
ﬁj‘ﬁ
F
N
R O
]
O

Using (S)-7-amino-5-(2-ethoxy-ethyl}-5H,7H-dibenzo[ b,d]azepin-6-one and 2,2-
dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid, the title compound was
prepared in the same manner as example Ic¢ (80%). White solid. MS: m/e= 542(M+H").

Example 72

2,2-Dimethyl-N-{(8)-6-0x0-5-(3,3,3-trifluoro-2-hydroxy-propyl)-6,7-dihydro-3H-
dibenzo[b,d}azepin-7-yl]-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

a) [(S)-5-(3,3.3-Trifluoro-2-hvdroxy-propyh)-6-0x0-6.7-dih vdro- 3 H-dibenzo[ b,d] aze-

pin-7-vil-carbamic acid tert-butvl ester

Chiral

((5)-6-0Ox0-6,7-dihydro-5H-dibenzo[ b.d}azepin-7-yl)-carbamic acid rert-butyl ester (108
mg, (.33 mmol) and 1,1, I-trifluoro-2,3-epoxypropane (762 mg, 6.7 mmol) were
dissolved in DMF (2 ml) and heated to 90°C for 4 h in a sealed tube. After addition of



is 0, 1 or 2; and pharmaceutically suitable acid addition salts, optically

pure enantiomers, racemates or diastereomeric mixtures thereof. 2.
wEeoesEs of foiiiiula | according to claim 1, wherein Al is CPI2TARI® 0832557

Rl is hydrogen or Cl to C7 alkyl. 3. Compggunds according to claim 2,

which compounds are N-

@t&)@(zam@ayieinythﬁt@fe -0,7-€libyciseobink; @i&zﬁﬂ@m&i\ﬁﬁﬁiﬁeﬁ-ﬂi i3 h. The
eIV Cedndof wHPSH ﬁ%%%%%ga (gé/]a)te%lg i, eaghe) sepa1 ated and the aqueus

2007 110335PCT/EP200
RIRE LTSI s, athynes- Skerberbalngarses Theciperionsegavsharcy are dried

$@2md medtuyh ARE(R; 218] 3:3qpentedl vo trsprepyIhmakaparide, ( silica, eluent
s MDA eOAge

1[?%% ﬁMI%F@iaﬁn%é)i\%%iél)(in71aoll(|)hnyadT(;d5ells -dibenzo[b4]azepin-7-y1]-

entafluoro propyl) rr}alonamlde

b y N- [(g) § (2- hydroxy ethyl) 6 -0X0-6,7- dlhydro -5H- dlbenzo[b4]aze
z 2,3,3,3- -pentafluoro-propyl)-malonamide, (S or R

)- -ethmy N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d]az
epin-7-y11-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, epimer A, 15 [R

Uﬁlﬁ% (S)-5-(3,3,3- trxﬂum(‘jo 2- hydxl"lox -propyh-6- %XF] -6,7- dmy%r% 5H- b.d
tho RS)-5 ydrox et 0-6,7-dihydro-bH-dibenzorb,d]aze
10 g ﬁé‘% S{%r: ﬁ' ggln i &CO ?0 p{gig HF#aEf(S)tr?%n?l titf_' Fg) gug was repared in
W%@%ﬂﬁ@éﬁ%%%ﬁ&yfém% d>6?$7d)hwwf’3lqhdlbé§zkﬂ% H)45C. MS:
refia-7371M2HMethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
epimer A, 2-h ydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6- oxo-6,7-dih
i wahﬁmm@l%%@%g?%k t%%“luijlro -2-hvdroxy-propyl)-6.7- dihydro-SH:

-methyl-
1

S§ 5-fR< droxy ethyl) -6-0X0-6, 7 -dihydro-5H-dibenzo[b,d]
2- ethyliN: (2 2,3,3,3-pentafluoro-propyl)-malonamide, 25
: -<N R%) 5- (2 hydroxy ethyl) -6-0X0-6,7- dlhydro -5H- dlbenzo[b d]

15 N-[(S)52-hydroxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[b,d]azepin-7-yl]
-N'- 30 (3,3,4,4,4-pentafluoro-butyl)-malonamide,
Ifﬁr)rg?éﬂwmrﬁiﬁ%'@,&%&ﬁl@meﬁﬁyi&iﬁvﬁg%@ﬁygMmfﬂibdiﬁ%m@ﬂmbin-@
t i
é %Ksﬁéi”ﬁz@t bt SR o G BT B e
&Bﬁ]ﬁi&ﬁfﬁpﬁf%ﬂéﬁﬁéﬁﬁw RPI{EDS sAtBk %WY%&WHE%FH@ S
nfRFZHUNG-N)(S)-5-(2-hydroxy-ethyl)-6-0x0-6, 7-dihydro-5H-dibenzo[b,d]
azepin-7- y1]-2-methyl-N'-(3,3,3-trifluoro-propy1)-malonamide,
2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-
0Xx0-6,7-dihydro-5H-dibenzol[b,d]azepin-7-yl] -



-67 - 2-methyl-N(3,3,4,4,4-pentafluoro-butyl)-malonamide,
(R)-2-hydroxy-N-[(S)-5-(2-hydroxy- ethyl)-g5oxo -6,7-dihydro-5H-dibenzo[b,
ciazepin-7- y11-2-methyl-N '-(2,2,2-trifluoré-ethyl)-malonamide,
(S)-2-hydroxy-N-[(S)-5 -(2 -hydroxy-etpyh:6:0x0-6,7-dihydro-5H-dibenzo
[b, azepin-7- y1]-2 -methyl-N(2,2,2-triflucro-ethyl)-malonamide, (R or
S)-2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[b,d
lazepigomybligdanstiyd-Der@ a3 théhfhipentafluoro-butyl)-malonamide,
epimer A, (S or
R)-2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzolb,c
iazepin-7-y1]-2-methyl-N'-(3,3,4,4,4-pentafluoro-butyl)-malonamide,

epimer B, 2-hydroxy-N- [( S)-5 -(2:-hydroxy;gthgP-6-ox0-6 ,7-dihydro-5
H-dibenzo [b, cgazepin-7-y1]- 2- @ II\R“?;?Z( Z’H
,3,3-trifluoro-propy1)-malonamide, {R or’ ATORY

y=athy L}=636%0-6, 7-dihydro-5H-dibenzolb,
d]azepin-7-y1]-2-methyl-N'-(3, @ J‘c{g propyl)-malonamide, epimer A
and (S or
R)-2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6- &56 7-dihydro-5H-dibenzo[b,d
Jazepin-7-y1]-2-methyl-N'-(3,3,3-trifluoro-propyl)-malonamide, epimer B.
41empounds of formula 1 according to claim 1, wherein Al is CH2, A2 is
0-CO and Rl is hydrogen or Ct to C7 alkyl. 5. Compounds according to

alm 4, %fy h co nds are (2,2,3,3 ,3-pentafluoro-propy1)-carbamic
|d (’bs)- - roxy ethyl)-6-o0xo-6,7- dihydro-5H-dibenzo

S)-2-hydroxy-N-KS)-5-(2-hydro

b d]azepln -7- ylcarbamoylkethyl ester,

(321 2,33:8{pBntaffuoro-propyl)-carbamic acid ‘

(S)-1

d.hydlri‘%faé%bg&r@o[b dfge%#wgﬁyﬁ]a%%r%%?f%%ﬁ &g Cr alkyl, halogen,
(3,3. @ﬂdﬂoﬁé%ﬂm&@b@i%xd’arbamlc acid
(S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-
dihydse-5H-dibenzo[b,clazepin-7- ylcarbamoylkethyl ester,
(3,3,3-trifluoro-propyl)-carbamic acid

1B)- lIL(%% %[?h%gcpxy ethyl)-6-0x0-6,7-dihydro5H-dibenzo[b,alazepin-7-yl
carbamoylkethyl ester, (2-fluoro-ethyl)-carbamic acid

(5)-1-R %@W@mﬂylﬁ@%x&h TatinlEdeosedibéhAo[B;cHézEpin-7-y!
carbamoyl]-ethyl ester or (2,2,2-trifluoro-ethyl)-carbamic acid

KS)-1iK By dre@-Aydoxyoath kb oxesfuldibydiaiabRlibenzolb, djazepin-7

-ylcarbamoylkethyl ester.. 6. Compounds of fonnib 1 according to claim 1,

Iwher% 'ﬂgﬂq’ 50 u';égli__:g O L é%ﬁ)fo@ Rléal%\mé%?&]%ﬂ &K’Zu%d %y %alogen

S acco compoun
2,2-dimethyl-N-RS)-6-0x0-5-(3,3,3-trifluoro-2-hydroxy-propy1)-6,7-dihydro
RSHdiBéhi@[gbﬁg‘%’éﬁﬁbﬁf}ﬂmm@@%@s -pentafluoro-propy1)-malonamid
e. 8. A process for preparing a compound of formula | as defined in
rclaims @, 47powhich process comprlses a) reacting a compound of formula
OH I

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

or diastereomeric mixtures thereof.

2. Compounds of formula I according to claim 1, wherein A' is CH,, A% is CO, R' is
hydrogen or C, to Cy alkyl.

3. Compounds according to claim 2, which compounds are

N- [(S)—5~(2-hydfoxy-ethyl)—6-oxo-6,7—dihyd1'o-SHudibenzo[b,d] azepin-7-y1]-2-methyl-
N'-(2,2,3,3,3-pentafluoro-propyl}-malonamide,
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15

20

30

35

with a compound of formula 10NH2R4 11l to a compound of formula b R1

and RI - R4 have the meaning as described above and A
#gggc?[sﬂ é and 15if desired, converting the compounds obtaﬁi%]aﬁfﬁ

pharmaceutically acceptable acid addltlor@@alts or b) reactmg a
PR G MO0 LTG0 o,
dimethyi -N'-(2,2,3,3,3- pentaﬂumo -propyl)-malonamide,

N —{(S)-5~(2whydrdxy—ethyi)—6—0x0~6,7- dihydro-5H-dibenzo[ b d]azepin-7-yl] N-
(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-[(8)-5-(2-hydroxy-ethyl)-6-0%x0-6,7-dihydro-5H-dibenzo[ b,d) azepin-7-yl}-2-
methoxy-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
2-hydroxy-N-[(S}-5-(2-hydroxy-ethyl)-6-0%0-6,7-dihydro-5H-dibenzof b,d] azepin-7-vyl]-
2-methyl-N'-(2,2,3.3 3-pentafluoro-propyl)-malonamide,
2-fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7- dlhydro 5H-dibenzolb, d}azepm 7-y1]-2-
methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
2~ethoxy—N—{(S)—S-(2—hydroxy»«ethyl)—6—0xo~6,’7—d}hydro—SH—dibenzo[b,d]azepin—'}'—yl]—
N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,

(S or R )-2-ethoxy-N-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro- 5H-dibenzo] b,d] aze-
pin-7-yl]-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, epimer A,

[Ror §] 2-ethoxy-N-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d) aze-
pin-7-yl]-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, epimer B,
2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo{ b,d]azepin-7-yl]-
2-methyi-N '—(2,2,3,3,3—pentaﬂuoro-propyl)-maionamide, e_pimer A,
2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-5H-dibenzo[ b,d]azepin-7-yi]-
2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide epimer B,
N-[(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b.dazepin-7-yl}-N'-

(2,23, 3 3-pentafluoro-propyl)-malonamide,
(R)-2-fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d] azepin-7-
yll-2-methyl-N'-(2,2,3,3.3-pentafluoro-propyl)-malonamide,
(S)-2-fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d] azepin-7-
yi]-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-1(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7- dlhydro 5H-dibenzo[b,d]azepin-7-y1]-N'-(3,3,3

§7/052557

trifluoro-propyl)-malonamide,
N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d] azepin-7-y1]-N'-
{3.3.4,4 4-pentafluoro-butyl}-malonamide, .
(R)—2—ﬂuor0~N-[(S)-S—(Q-hydroxy—cthyl)»6~oxo—6,7—dihydro-«5H—dibenzo[b,d]azePin—?—
yil-2-methyi-N"-(3,3,4,4,4-pentafluoro-butyl)-malonamide,
(R)-2-fluoro-N-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7- dlhydro S5H- dabenzo{b dlazepin-7-
yi]-2-methyl-N'-(2,2,2-trifluoro-ethyl}-malonamide,
(R)-2—ﬂuoro~N~[(S)-5—(2—hydr0xy—ethyl)~6~0x0~6,7—d1hydro—5H—dibenzo[b,d}azepin-?—
yl]-2-methyl-N'-(3,3,3-trifluoro-propyl)-malonamide,
2-hydroxy-N-{(5)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5H-dibenzo[ b,d}azepin-7-yl] -



S b-Al wherein Al and RI - R4 have the meaning as described above and
A2 depicts CO, and if desired, converting the compounds obtained into
pharmaceutically acceptable acid addition salts. 10 or c) reacting a
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(R or 5)-2-hydroxy-N-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5 H-dibenzo[ b, dlaze-
pin-7-yl]-2-methyl-N"~(3,3,4,4,4-pentafluoro-butyl)-malonamide, epimer A,

(Sor R)-Q-hydroxy—N—[(S)—S-(2-hydr0xy-ethyi)-6—0x0-6,7~dihydro»SH—dibenzo{b,.d}aze-
pin-7-yl]-2-methyl-N"-(3,3,4,4,4-pentafluoro-butyl)-malonamide, epimer B,
2-hydroxy-N-[(S)-5-(2-hydroxy-ethyl)-6-ox0-6,7-dihydro-5 H-dibenzo{ b, d]azepin-7-y1]-
2-methyl-N'-(3,3,3-trifluoro-propyl)-malonamide,

(R or 5)-2-hydroxy-N-[(8)-5-(2-hydroxy-ethy})-6-0x0-6,7-dihydro-5 H-dibenzo[ b, d]aze-
pin-7-yl]-2-methyl-N’-(3,3,3-trifluoro-propyl)-malonamide, epimer A and

(S or R)-2-hydroxy-N-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-5 H-dibenzo[ b, d]aze-
pin-7-yI]-2-methyl-N"-(3,3,3-trifluoro-propyl)-malonamide, epimer B.

4. Compounds of formula I according to claim 1, wherein A’ is CHa,, A%1s O-CO and R
is hydrogen or C; to C5 alkyl.

5. Compounds according to claim 4, which compounds are
(2.2,3,3,3-pentafluoro-propyl)-carbamic acid (8)-1 -[(S)-5~(2-hydroxy-ethy])-6-0x0-6,7-
dihydro-SH-dibenzo[b,d]azepin-’]-ylcarbamoyl]—ethyi ester,
(2.2,3,3,3-pentafluoro-propyl)-carbamic acid (S)-1-[(S)-5-(2-methoxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzo[b,d}azepin-7-ylcarbamoyl]-ethyl ester,
(3.3,4.4.4-pentafluoro-butyl)-carbamic acid (S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-
dihydro-5H-dibenzo[b, dlazepin-7-ylcarbamoyl]-ethyl ester,
(3,3,3-trifluoro-propyl)-carbamic acid (8)-1-[(8)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-
5H-dibenzo{b,dlazepin-7-ylcarbamoyl]-ethyl ester, _.
(2-fluoro-ethyl)-carbamic acid (S)-1-[(S)-5-(2-hydroxy-ethyl)-6-oxo-6, 7-dihydro-5 H-
dibenzo[b.d|azepin-7-ylcarbamoyl]-ethyl ester or

(2,2,2-trifluoro-ethyl)-carbamic acid (S)-1-[(S)-5-(2-hydroxy-ethyl)-6-0x0-6,7-dihydro-
SH-dibenzo[b,d]azepin-7-ylcarbamoyl]-ethyl ester.

6. Compounds of formula I according to claim 1, wherein A' is CHCF;, A%is CO and Rl
is hydrogen or C; to C; alkyl.



11. The use of a compound in any one of claims 1 -7 for the manufacture
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7. Compounds according to claim 6, which compound is
2,2—dimethyl-N—[(S)-6—oxo—S—(3,3,3~triﬂuoro—2—hydroxy—propyl)»«6,7—dihydro»SH-
dibenzo[ b.d]azepin-7-yl}-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,

5 8. Aprocess for preparing a compound of formula I as defined in claims 1 — 7, which

process comprises

a) reacting a compound of formula

with a compound of formula
10 NIHR* HI

to a compound of formula

¥ 1
O"R I

wherein A' and R' - R* have the meanin g as described above and A” depicts CO,

and

15 if desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts.
or

b) reacting a compound of formula
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with a compound of formula

to a compound of formula

2 R
D
WN A%~ R
O
OC,
N ‘\1
;
5 O-R 1
wherein A’ and R! - R* have the meanin g as described above and A’ depicts CO,
and |
if desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts,
10 or

¢) reacting a compound of formula

with a compound of formula

NH.R* 11
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to a compound of formula

wherein A’ and R! = R* have the meaning as described above and A depicts O-CO,

and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

9. A medicament containing one or more compounds as claimed in any one of claims 1 —

7 and pharmaceutically acceptable excipients.
10. A medicament according to claim 9 for the treatment of Alzheimer’s disease.

11. The use of a compound in any one of claims 1 — 7 for the manufacture of

medicaments for the treatment of Alzheimer’s disease.
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