WO 2006/061136 PCTIEP2005/012834 -1- Case 22585 Malonaanide derivatives In a first aspect,
there is provigdethesymesinds of general formula 2 {C O P {l lI(Pr v XNT . Be 11}# f{ﬁf’f Wherein R
is halogen, lower alkyl or lower alicyl substituted by halogen; R' is hydrogen, lower alkyl or lower alkyl
substituted by halogen or hydroxy, or is lower alkenyij -(CH2)a-cydoallcyi, -(CH2;r COR', or is benzyi,
optionally substituted by halogen, or is -(CH2}rmorphohnvl; R' is lower alkoxy, hydroxy or amino; R2 is
hydrogen, lower allcyl or di-lower alkyl, lower alkyl substituted by halogen or hydroxy, or is benzyl or
cycioalkvl; P’ |S$@W@%@3§@I or lower alkyl substituted by halogen, or is benzvi, optionally substituted by
two halogen atoms, or is -(CH2)n-cycloallcyl or -(CH2)n-pyriainy!; X is-CR4R-or-CR4Rg-0-; R41R4,
is independently from each other hydrogen, halogen Iower aIkyI lower alkoxy, hydroxy or
-CHr-2-[I3idioxalan-; n is 0, 1 or 2; to pharms¥eREaEAHEBIEgcid addition salts thereof and to alll
forms of optically pure enantiomers, recemates or dlastereomers and diastereomeric mixtures thereof.

la Ina secondhggqggttagpgaeﬁ%mwﬁ@@@e@mmsBg%rém acempound of formula | as defined
above, which process comprises a) reacting a compound of formnia R~ 0 N

Ry~ | R
" !\{/\Np——gi\'{ X g

wherein
R 1s halogen, lower alkyl or lower alicyl substituted by halogen;

B’ is hydrogen, lower aliyl or lower alkyl substituted by halogen or hvdroxy, or is
lower alkenyl, -(CH;j,-cveloalkyl, -(CH,).-COR, or is benzyl, optionally
substituted by haloger, or is -(CH ). -morpholinyl;

R’ is lower alkoxy, hydroxy or amine;

R® 15 hydroger, iower alkyi or di-tower alkyl, lower aliyl substituted by halogen or
nydroxy, or is benzyi or cycloalkyl;

R*  is lower alikvl or lower alkyl substituted by halogen, or is benzyl, optuonaliy
substitited by two halogen atoms, or is - CHy)n-cvcioalkyl or -(CHy),~pyTidinyt:

- . 2 2
% 15 -CR'R*-or- CR*R .0

4 4} > . i il b it b 5 . - - - -
R°/R” 1s independently from each other hvdrogen, haloger, lower alkvl, lower alkoxy,
bydroxy or -CH»-2-[1,3]dioxalan -;

n 10,1 0r 2

to pharmacentically suitabie acid addition salts thereof and to all forms of opticaliy pure

enantiomers, recemates or diastereomers and diastereomeric mixtures thereo?.



(R3'-NHz O ii with a compound of formula s RatC li 0 o lll to a compound of formula ft' CR1~j~i H
R'~R H~ Q R" Wherein R. P,", R R3 and R4/R" and n are as described above. or Ib b) reacting a
compound of formula RiC C C OH v (R\~H R4 R" with a compound of formula NFi2R'V to a

compound of formula R, IR,~-|"H, ,tee"\ 4 wherein R, R', R" R’ RAIR "andn.aie assdesabed
above. reacting 2“08%%8'&%348? ?8}r%eﬁféllﬁpb0&1§l¢%na R%Ee?ts 5%/&%@53 colm“pound'of formulaN,R'V to a
compound of formiglned above, which process comprises

2) reacting 2 compound of formula

to & compound of formuiz

L \ -
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wherem B, B, R R and RYE  and n are as described apove.

or



CN,Ra ~i//l-HR4 R4 CRID wherein R, R', RgR' and P4/R and n are as dsczibed above and. 1c if
desired, converting the compounds obtained into pharmaceutically acceptable acid addition salts. In a
third aspect, there is provided a compound as defined above, whenever prepared by a process as
defined above or by an equivalent method. In a fourth aspect, there is provided a medicament
containing one or m ou fined above and pharmaceutically acceptable excipients. In
a fifth aspect, there %%%w d f‘% qrﬁg%%agr%ﬁl%ggl defined above for the treatment of Alzheimer's
disease. In a sixth aspect, there is provided the use of a compound as defined above for the
manufacture of medicaments for the treatment &-\Alzk@ir@er'sz\disease. As used herein, the term "lower
alkyl" denotes a saturated straight- or brancheiyéhafn allﬁyl\?}e%containing from | to 6 carbon atoms,
for example, methyl, ethyl, propyl, isopﬁ%WJT, n/-lbutyl, r‘q}yt l,"2-butyl, t-butyl and the like. Preferred
lower alkyl groups are groups with 1 -4 carBBﬁ/gt@rﬁé Wé2006/061;36 PCT/EP2005/012834 -2 As
used herein, the term "lower alkenyl" denotes a saturated straight- dVbranched- chain carbon group
containing from 2 to 6 carbon atoms and which contain at least one double bond. The term "lower
alkyl substitute d"BiRictogRALHetHAREE I alkyl group as defined 5 above, wherein at least one
hydrogen atom is replaced by halogen, for example CF3, CHF2, CH2F, CH2CF3, CH2CF2CF3 and
the like. The term "lower alkyl substituted by hydroxXyi:8enétes an alkyl group as defined above,
wherein at least one hydrogen atom is replaced by hydroxy, for example -(CH2)20H. 10 The term
"cycloallcyl" denates-engaiatedeariacyclic group, containing 3 - 7 carbon atoms. The term
"halogen" denotes chlorine, iodine, fluorine and bromine.

=8

wherein B, R}, R* R” and R*/R¥and r are as described above.

¢) reacting a compound of formuia

\///\NC.—

with a compound of formute
NELES V

1o a compound of formula

R 1B

3 4 i Z 3 h] 4 I+ - b - hi b
woerein K, B, R R and BYR*and n are as descriped above and.



The term "lower alkoxy" denotes a group wherein the alkyl residues is as defined above, and which is
attached via an oxygen atom. 15 The term "pharigaceutically acceptable acid addition salts" embraces
salts with inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric
acid, citric acid, formic acid, furnaric acid, maleic acid, acetic acid, succinic acid, tartaric acid,
methane-sulfonic acid, p-toluenesulfonic acid and the like, Itgas been found that the compounds of
general formula | are ySECFEtS8R ST TRNBHOTE BRA e PEtERE %%%ﬁﬁﬁ%eﬁ%ﬁﬁéﬁgg n the
treatment of Alzheifrreidgieisedse or common cancers including but not limited to cervical carcinomas
and breast carcinomas and malignancies of the hematopoietic system. Alzheimer's disease (AD) is
the most commep &mgse@e%pélg li%@t@éd'aecoﬁam@ggc@%é&&@@%@}@oé@&ayamss,lezposItlc_m
in the brain of amyloid in 25 extracellular plagues and intracellular neurofibrillary tangles. The amyloid
plaques are maHNEOAPEEBELIAYE RSB eI At Beptides) which originate from the (3-
Amyloid Precursgr,RaigindMRPiy.aseriemied pretepivtic-aleavaaristens Sevsrakionmsinat APP have
been identified of which the most abundant are proteins of 695, 751 and 770 amino acids length. They

all arise from a SHYIE GRS ARSI fEr AN HIRGAGD FriE 3B %b%ta peptides are derived from the
same domain ofithe ARP:bicdiffesratitheisNeandtediesmini; Hielafiain speciesoankotdthand 42
amino-acid Iengi{;{‘nl.Z V\E{O 6%_080(%/5%61136 PCTIEP20051012834 -3 Abeta peptides are produced from APP
through the sequen AT action of 2 proteolytic enzymes termed (3- and y-secretase. (3-Secretase
cleaves first in the wextxdcelptat. dbenaiis givwviRRJjustcoutsidé of terirang-ayedabradeatiovaaior (1) to

produce a C-terpial RQMENALARR cantainig i T and yigplasgiaticdomain 5 (CTF(3). CTF(3

is the substrate for y-secretase which cleaves at several adjacent positions within the TM to produce
the A(3 peptides and tHe eyesphasthicthadmentoThe aajoritgrefenb stapaptides @ ofd PRt acids
length (A(340), a fminalispegisscattesmnaddifipnal ARiBRRGIds Shits G- terminus. katet issypposed

to be the more path()ﬁl;}nlc amyloid_peptide. 10 ‘I;he (3-secretase is a typical aspartyl protease. The
y-secretase is a PithtBol e Athvity RoHsisl b sBYEral grbreirdid e coipBshionE iddspletely
understood. Howeves the-prasenilin are;essentiabegmponents of this activity and may represent a



new group of atypical aspartyl proteases which cleave within the TM of their substates and which are
themselves polytopic membrane proteins. Other essential components of 15 y-secretase maybe

presenilin, ni(‘@%tgt' 3&(} 1%e products of the aphl and pen-2 genes. Prov%§%§6ﬁ%}&%‘&r y-secretase

are the APP and the proteins of the Notch receptor family, however, y-secretase has a loose
substrate specificity and may cleave further membraneZproteins unrelated to APP and Notch. It was

demonstrated by genetic means, i.e., ablation of either,the presenilin 1 and 2 genes or the jnicastrin
gene, that y-secretasé " gﬁ‘éebﬁ’u ﬁ;‘?@’&uﬁi‘?%rf?j?}( ﬁg{cﬁen ARG i e

signa mg.uﬁl\ls Was"subsequentFy confirmed
by treatment witthsipezifioy-seoetastinnibitors 2 No forfcreptors ard HOtGMYREdRhtAFiIT¥mbryonal
development butalsq. playsa critical role in several tissues of the adult organism which continue to
undergo proliferation and differentiation, e.g., hematopoietic cells and epithelia of the gut and 25 skin.

The signaling of Notciyyeqeptors aGcis BRAN AN RIEC: seauenee-0IRN eSSy ackiagdo a igand o
0,

the Delta or Jagged group, cleavage of the extracellular ain. by an ADAM protease (TACE) and
subsequent cleatBHEByHET ety ﬁﬁ?%ﬁ%ﬁ%ﬁ@%ﬁ%ﬁ?ﬁ%ﬁ% eﬁéé(fo@rr%gll ?e‘l%%”latter
cleavage results {itihe GHeFatidh OFtlidleyiaplasmictddirrain which then translocates to the nucleus
where it acts with other proteins as a 3o regulator of a specific group of genes. A role for Notch in
human oncogenesis wasmest tieasdyiedtatlishedfor hydetkAclte tegrphibiilastip kedkamia (T-ALL).
Some rare cases,of T Ablsfiow A7 ). Saromesamakianslacniphshich fsadsigia constitutive

activation of Notchl cently it was reported that ca. 50% of all T-ALL cases have point mutation in
the Notchl receptoﬁ%@@é%/%ll% PCT/EP2005/012834 -4 which also cause over-activation. It
was shown that growth of some cell lines derived from such leukemias were sensitive to treatment
with y-secretase inhibifdrs wisichryeniiin deratreasaiisiEfote POr Bt ERPERy RARIRT e Bradder role for
Notch in oncogengsis,is ghsgsissed in several recent papers 5 which descibe that its signaling is
required for maintaining the neoplastic phenotype in ras-transformed cells. Deregulation of the

ras-signaling pathway is foung i apumbessels conmensaneatadngtuidiageenveal carcinomas and
breast carcinomas. The y-secretase activity is absolutely required for the production of Abeta peptides.

io This has been showrboth Bygenelif TPzl » BRIt epieseRlinaanes anskby

above, and which is attached via an oxygen atorn,

15 The term "pharmaceutically acceptable acid addition salts” embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfaric acid,
phosphoric acid, dtric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

1t has been found that the compounds of general formula I are y-secretase
20 inhibitors and the related compounds may be useful in the treatment of Alzheimer’s
disease or common cancers including but not limited to cervical carcinomas and breast

carcinomas and malignandies of the hematopoietic systemm.

Alzheimer’s disease (AD) is the rmost common cause of dementia in later life.

Pathologically AD is characterized by the deposition in the brain of amyloid in

25  extracellular plaques and intracellular neurofibrillary tangles. The amyloid plaques are
mainly comnposed of amyloid peptides {Abeta peptides) which originate from the B-
Amvyloid Precursor Protein (APP) by a series of proteolytic cleavage steps. Several forms
of APP have been identified of which the most abundant are proteins of 695, 751 and 770
amino acids length. They all arise from a single gene through differential splicing. The

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

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



low-molecular-weight inhibitory compounds. Since according to the amyloid hypothesis of AD the

production and deposition of Abeta is the ultimate cause for the disease, it is thought that selective

and potent inhibitors of }/-Secretase will be useful for the prevention and treatment of AD. 15 Thus, the
n

compounds of tRiEMEALSn will be useful treating AD by blocking the acﬁ)\ﬁwgfvss[gl&%f;ase and

reducing or preventing the formation of the various amydeidogenic Abeta peptides. Furthermore, the
compounds of this invention may be used to treat tumors and proliferative disorders. Numerous

documents describe tHEE@ReridGiGineaB e JuadBtdbeanmiorras b sianipié the following

Rutglicatli;ns Thff&é&@t@l@ﬂ@ﬁéﬁt@%&d%ﬁ%%%?gfe%%mﬁi%cl?]@&ma&ycﬁzﬁ%hrﬁ%%@, 9774-9789,
ature Reviews/Neuroscience, Vol. 3, Apri [ Biochemical Society Tra tions (2002), Vol.
30, part & 25 USRS SRR AR NIy 36055 BT SB3 G ML MU Ginal Chemistry.
2002, Vol. 9, No. grod2osyCl kosinB g Develd phiderRéseardls, BY 2001 oAvrdooRr LD aggBiscovery

Today, Vol. 6,;:No.5; 3 FEES , 5 Yol i 297,
353-356, July520 @%ﬁrﬁ?ggg\%ﬁéjgig}lr?a%%themistrﬁ%ﬁ%&%ég‘%ﬁ%’égfg %%%%%%S{&N%%%e Cell

Biology 2, 461-462itlFocbe Kiftteendscstie-50 pendy anthiaps il Biviofyesiert Sa mapripel, 35
PNAS 98, 7487-7491, 2004 O, 20004061150 PEHERAA05112830.hs Caneor el 15-87, 2002

Science 306, 269-271,"2004, Mol Cell Biol 23, 65 , 2003, Nature Medicine 8, 979-986, 2002 and
5 Oncogene 22, B5YBGEDHE 20008  IOBjEEs Mﬁﬁélb?é@&ﬁ%ﬁfé&ﬁi@ﬁ Hr eRe ROBRPISERYSH formula | per

se, the use of  peptide.

10 The B-secretase is a typical aspartyl protease. The y-secretase is a proteolytic
activity consisting of several proteins, its exact composition is incompletely understood.
However, the presenilins are essential components of this activity and may represent a
new group of atypical aspartyl proteases which cleave within the TM of their substates
and which are themselves polytopic membrane proteins. Other essential components of

15  y-secretase may be presenilin, nicastrin and the products of the aphl and pen-2 genes.

Proven substrates for y-secretase are the APP and the proteins of the Notch receptor

family, however, y-secretase has a loose substrate specificity and may cleave further
membrane proteins unrelated to APP and Notch. It was demonstrated by genetic means,
i.e., ablation of either the presenilin 1 and 2 genes or the nicastrin gene, that y-secretase is

20 absolutely required for Notch signaling. This was subsequently confirmed by treatment
with specific y-secretase inhibitors.

Notch receptors are not only essential in embryonal development but also
play a critical role in several tissues of the adult organism which continue to undergo
proliferation and differentiation, e.g., hematopoietic cells and epithelia of the gut and

25 skin. The signaling of Notch receptors occurs through an ordered sequence of events:
binding to a ligand of the Delta or Jagged group, cleavage of the extracellular domain by
an ADAM protease (TACE) and subsequent cleavage by the y-secretase within the Notch
transmembrane domain. The latter cleavage results in the liberation of the cytoplasmic
domain which then translocates to the nuclens where it acts with other proteins as a

30 regulator of a specific group of genes.

A role for Notch in human oncogenesis was most clearly established for T-cell
Acute Lymphoblastic Leukemia (T-ALL). Some rare cases of T-ALL show a (7:9)
chromosomal translocation which leads to a constitutive activation of Notchl. Recently it

was reported that ca, 50% of all T-ALL cases have point mutation in the Notchl receptor



compounds of formulas | and their pharmaceutically acceptable salts for the 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 invention and to their production as well
as the use of compatield Bf formula | in the control or prevention of AlzheiP8VEPAI8EAEBEr common
cancers including but not limited to cervical carcinomas and breast carcinomas. A further object of the
invention are all forms of optically pure enantiomers, recemates or diastereomers and diastereomeric
mixtures for compauBgsiaf fatmahah.. e Prafanredsghoupsiaficompbufids:areliose datrerdin Xis
-CH2-, -CHCI-13-, -CH(CH2CH3)-, -C(CH3)2-, -C(CH3)(QH)-, -C(CH3)2-05,.+CH(O )- or
_C(F)(CH2CH2CHS® s qb%fé%ﬁ”ﬁ%éf’é‘%%aﬁ%sozrﬁ’ﬁé‘ﬁnr grékre(é"ir‘%%he?“wﬁ?eer%)fﬁ ??Q%Sﬁ(“f%%ﬁ?or 20
-CH(CH2CH3)-. Gonfpourdds efsthisabroafonthedinsiR@lgpwer alkyl, substituted by halogen, are the

following compounds: A hroader role for Notch in oncogenesis is discussed in several recent papers
2-methyl-N-((S)-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzecyclohepten.7- :
JN-(3.2:553 pERERLEHUR OB BTG g o st (ARG ERE i bforype i
2-methyl-N-((S)-9Otmethybgroed-aisifRorsmeing € theo-tigrliparnbexaisdoysd in a number of
benzocycloheptenimhol (4 2r3idcRDeptaivicrd cpropyh-natdnasaidesrcinomas.
2-methyl-N-((6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocydohepten-

7-yl)-N'-(2,2,3,3,3-pent Iuo[o- ropyl)-malonami red duction of Abet tides.
N-((6R,7S)-I-fIuoro-6-m@ﬁﬁl-@%%é%%%@f%ﬁ%#& Fg%e-%%(%%-f%g}ggﬁ%o%acolgﬁeptgnasp(‘)e}) =
7-yl)-2-methykN'-([Phi 88 ,mhgmbmhﬁmgyp)aﬂqmmﬁi@e?bhtmn of the presenilin genes and by
N-((6R,7S)-2-fluongp-methylaB-0%en6 ih Bt tetr abygtarhh0 it azeohbng acyclahspieihypothesis
7-y)-2-methyl-N'-(2,2,3.3, 3 pentafluoro-propyl-malenamiqe we vitimate cause for the disease, it is
N-((6R,7S)-6,9-di%@%—8?%%%?&5§£tér2$|(};§g§lr%i}5c}?o%%-9-aza?beﬁ?gci/%?gﬁegien?ﬁ)slfﬁs )
2-methyl-N'-(2,2, 3tB:Bghe thaflsebroiprepy hatealonbivitdes, @5-secretase will be useful for the prevention
N-((6R,7S)-6,9-dimeihyl:8:0%9-& 419, 9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl) WO
2006/061136 PCT/EP2005/012834 -6 2-ethyl-N'- (2,2,3,3,3-pentafluoro-propyl )-malonamide, N-

[(6R,7S)-9-(4-chloro-b )-6-methyl-8-0x0-6.:7,8.9-1etr 5. .aza- ten-7-yl]
ety IN-(22.555 LB e peinap o il R AR asER PR by Slaan

activity of y-secretase and reducing or preventing the formation of the various
amyloidogenic Abeta peptides. Furthermore, the compounds of this invention may be

used to treat tumors and proliferative disorders.

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

20 example the following publications:

The EMBO Journal {2204), 23, 483-438,

Biochemiistry (2004), 43 (30), 9774-9789,

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

25 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,
FERS Letters, 483, (2000), 6-10,
30 Science, Vol, 297, 353-356, July 2002,
Journ. of Medicinal Chemistry, Vol. 44, No. 13, 2001, 2039-2060,
Nature Cell Biology 2, 461-462, 2000,
Nature 398, 518-522, 1999,
Nature Cell Biology 3, 1129-1132, 2001,
35 PNAS 98, 7487-749%, 2001,



N-((6R,7S)-I-fluoro-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza 5
benzocyclohepten-7-yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide or
N-((6R,7S)-2-flugro- 6 9- dlmethyl -8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza

benzocydohepte% ‘}OyB e methyl-N'-(2,2,3,3,3-pentafluoro-propyl)- malonaﬁ]?aéEPﬁ&%Wéfsﬁ?eferred are
compounds for Xis -CHCH3- or -CH(CH2CH3)- wherein R3 is benzyl, substituted by two halogen
atoms, for example the following to compound

N-(3,5-difluoro-beh§2-fet K/?W @¥R;7S)-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-
oxa-9-aza-benzocytiabeiersdrmaienamide. Further preferred are compounds, wherein X is

-C(lower aIkyI)(hygf%):ﬂl@lg}r}g Ig%l%égv%bglkyl substituted by halogen, for example the following
compounds N-((6R,7S)-6-cyclopropyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepteﬁq’?‘t - eiensd - et IRE-E8 %, 3,3,3-pentafluoro-propyl)- malonamide,
N-[(6R,7S)-2-fluor0R«RanyrdHopetitph-8oalethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9- 20
aza-benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide, Objects of the present invention are the compounds of formula I per se, the vse of

N-[(6R.7S)-2- f'UOfﬁog{m&H&y' ?f%}u?as(?a%&tﬁéﬂtﬁ{&rﬁm{)&aﬁﬁaé?cég&ﬂfexgr@a%&m manufacture

9-aza-benzocyclohepte R or S)-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-
propyl)- ma|0nam|@én@§maments for the t:reatment of diseases, related to the -secretase inhibition, their

N-[(6R,7S)-2- fluor&&ﬁ@&&hyé @ﬁ%&a%éﬁt@%%s&rdfmQ&Hi‘:ﬂﬁrﬁﬂnﬁa&&ﬁiﬁﬁ@@ﬁ&x5h@>iﬂventxon and

9-aza- benzoc clohepten-7-yl]-2-(R or.S )-hydroxy-2-meth tlflu ropyl)- malonamide,
N-[(6R,7S)- 2 %“Jéo uy_ -ogiowﬁu(@sﬁgg PITILOTO-¢€ eptﬁ Aé,cbf,g,’aqetrghy fo- -%%—2)

9-aza- benzocyclOBWWW1W®$Wﬁ©W@WW%C@ ndudinabiy-eat imid Falonamide,
N-[(6R,7S)-2-fluorg-GimptmdnS-e%0 -9 B:2.2t tiftiesenethyl)-6,7,8,9-tetrahydro-5-oxa-

9-aza-benzocyclohepte 2R ¢ h [-2-me ( : namide,
N-[(6R,7S)-6-ethyl-2- flu‘g%- -oxcg) %f%ﬁ %[Iedl)c%o ertl%y %L%H%S éft%eptgrg hydr OP%%%‘{Q&HQJQ

aza-benzocyclohetEmatsyprdagmserias Ruf ?@?@%ﬁt&fﬁ%sﬁ%ﬁwpﬁﬁgﬁ Eﬁ?dﬁ‘%b

2006/061136 PCT/EP2005/012834
15 Preferred groups of compounds are those, wherein X is —CH,-, -CHCH -,

-CH(CH,CHa)-, -C{CHs)2-, ~C{CHz)(OH)-~, -C{CHz),-0-, -CH{OCH3)- or
~C(F)(CH,CH,CHa)-.

In detail, preferred compounds are those, wherein X is ~-CHCH;- or

26 -CH{CHRCHa)-.

Compounds of this group, wherein R? is lower alkyl, substituted by halogen,
are the following compounds:
2-methyl-N-((8)-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-
yl)—N'-(2,2,3,3,3—pentaﬂuoro—propy1)—maionamid.e,

25 2~methy'lmN~((S)-9~methy1—8—0X0«4mt1‘iﬂuoromethyl~6,7,8,9—tetrahydro-5~oxa~9-aza—
benzocyclohepten-7-y1)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
2-methyl-N-((6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
| 7-71)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-({6R,7S)-1-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-

30 7-yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, :
Nw((6R,7S)»2—ﬂuor0~6~met.hyl—S-0x0~6,7,8,9—tetrahydro~5noxa-9—aza—benzocyciohepten~
7-y1}-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, |
N-({6R,75)-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-yl)-
2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,

35 N-((6R,75)-6,9-dimethyl-8-0%0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-y1)-



-7 (S or R)-2-ethyl-N-((6R,7S)-6-ethyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-hydroxy-N-(2,2,2-trifluoro-ethyl)-malonamide, (R or
S)-2-ethyl-N-((6R,7S)-6-ethyl-2-fluoro-8-o0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocycloheptanzdoydg 2361ydroxy-N-(2,2,3,3,3-pentafluoro-propyl)-malonagide & {R1es34
S)-2-ethyl-N-((6R,7S)-6-ethyl-2-fluoro-8-oxo-6,7,8,9-tetrghydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-hydroxy-N-(2,2,3,3,3-pentafluoro-propyl)-malonamide (R or
E)-Z-ethyll-l\:]-((6Rﬂ@g@:ﬁﬂm:?;,ﬁw&gﬁaﬂﬁer@asgﬁyambﬁdmcl&;oxa-9-aza-
enzocyclohepten-7-yl)-2:-hydroxy-N-(3,3,3-trifluorg-pr - amj Ol O ara
) 2 N (R B TS BB B e ey Sl 072
benzocyclohepteh=raphygdhgatexy M3 38t ig-Bropy PEPISHAIBES R gpalonamide,
S)-2-ethyl-N-[(6R 7 $)s8:e¢hyl-Bxflewes8iaxedSi(2.2:2-Bifllsgracetiyhi6; 3;8:9-9-aza-
tetrahydro-5-oxa-9-aza-benzocyc en-/f-Wlk2-hyedroxy-N- il )z mide, (R or
S)-2-ethyl-N-[ 6R?fé??&é?%lﬁ?g%%h%?g%-é%%%{g2%%’%%0%% ﬁﬁ%%gggpi}é}mngﬁﬁ@@
tetrahydro-5-oxa-OA RIS h20&RIBHlEme i 8ok A N Y Hifit6¥o %6 thi)- malonamide, (R or
S)-2-ethyl-N-[(6R B )dayetbhdp2e funyb-8-oxatgHR, A 22 bieat i), pi®9d) -malonamide.
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide, 20 (R @firther preferred are compounds for X is -CHCH3- or ~-CH(CH,CHs)-

S)'Z'ethy|'N'[(6R,7§2£§'ei£51}’|'2'ﬂU?r0'8'@%%g@h%?ﬁ%}é%%?{%ﬁgml?é@ela@n%k the following

tetrahydro-5-oxa—§"—aza1-rbenzsc?gi/]go’ﬁg]ﬁfen- -y N-(2,2,3,3,3-pentafluoro-

propyl)-maloriamid@fpmp[{@h,7S)-2-f|uoro-6-(2-hydro)cy-ethyl)-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza—
benzocycloheptenvZey}-BHRF SRR iastHY bR 762-6- 2xttifilidrozethyl)s. 25etraiptranide,
gzgfsbz’r?zso)csc?;?gb%é% o%ﬁ-%ﬁgéo% %%Bﬁ%trwﬁgﬁé%%?é g ,Egﬁllt}é)?g?e?h?/)l()? r?1a|onamide, (Ror
S)-2-ethyl-N-[(6R,7S)-6-ethyl-2-fluoro-8-ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9- 30
tetrahydro-5-0xa-9-aza-henzbeytblatepfemned arf @shpdrody. M@ arXidleversip Hadisnide, (R or
S)-2-ethyl-N-[(BR, 753 GHayle? 'af!w?,r QiB:0% AR 17 KaRfEiluBresaiylk-Bid (BlQwing compounds
N-({6R,75)-6-cyclopropyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-~
benzocyclohepten-7-yl)-2-hydroxy-2- methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-
malonamide,
N-{(6R,7S)-2~ﬁuom—9—(2~hydroxy-ethyl)»6-methy1~8-oxo—6,7,8,9—tet1'ahydro—5-oxa—9~

20 aza-benzocyclohepten-7-vi]-2-(R or $)-hydroxy-2-methyl-N-{2,2,3,3,3-pentafluoro-
propyl)-malonamide,
N’-[(6R,7’S)-2—ﬂuor()—6—11"1ethy1~8—0){0-9-(2,2,2—’crifhmro-ethyl)—6,’7,8,9—‘£e'crahydro—5~omw
9-aza-benzocyclohepten-7-y1]-2-( R or $)-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-
propyi}-malonamide,

25 N~[(5R,7S}~2—ﬂuoro—6—methyl~8—oxo—9-(2,2,2—triﬂuoro~e‘rhy1)—6,7,8,9~tetrahydro»5—oxa—
9-aza-benzocyclohepten-7-yl]-2-(R or § )-hydroxy-2-methyl-N'-(3,3,3-trifluoro-propyh)-
malonamide,

N-[(6R,75) -2-fluoro-6-methyl-8-0x0-9-(2,2,2-trifluoro-ethyi)-6,7 ,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-y1]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-

30 malonamide,
N-[(6R,7S)—2~ﬂuoro-6«methyi—8-0x0—9-(2,2,2~triﬂu0ro—ethy1)—6,7,8,9~tetrahydro-5~»oxa—
9-aza-benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamide,
N—[(6R,7S)—6—ethy1-2~ﬂuoro—8—0}{0—9»(2,2,2—triﬂuoro~ethy1)—6,7,8,9mt€trahydro«5—o}ca—9—

35 aza~benzocydohepten—7~yi]»2,2—dimethylmN—(2,2,3,3,3wpentaﬂuorohpropyl)—

malonamide,



tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydroxy-N-(2,2,2-trifluoro-ethyl)- malonamide, 35 (R
or S)-2-ethyl-N- [(6R,7S)-6-ethyl-2-fluoro-8-ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl] -2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malon3FH ¥ 8F W6 2006/061136 PCT/EP2005/012834 -8 (R or PCT/EP2005/012834
S)-2-ethyl-N-[(6R,7S)-6-ethyl-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-

tetrahydro-5-oxa-9-aza-benzocyclohepten-7- é&’ fi;fgoxy N-(2,2,3,3,3-pentafluoro-
propyl)-malonamiderfurthet profeli@t Corns Q%%OWI?&@FFFXW@éF%fZQ B?&ompounds of

this group, Whereua;{%o@ck@wgﬁﬁikylylsLmsmmﬁﬁhy(malmgﬁﬂuaf&éﬁgrl)‘ei{@wmgmmpounds
N-((6R,7S)-1- f'uogg 5 g} h; s 77§)% E%Sﬁwﬂa% @Y&@ B23-DenzacEloReRten . 7:Y))

-2,2-dimethyl-N' taf uaro-propyl) ma onamide,

N-I(6R75)-0-(4-CHIBFEStURANIED-FERh GBS 87 8 S-er aR RS e npipramice
benzocycloheptemWeyﬂ}&%tﬁyhbmwﬂw{'(}ZQmRﬂﬁentaﬂ&@@rpmp%tmammc@ca 9-aza-
N-((6R,7S)-1-fluo 9119 7 '52;%% -8 02@1 b 'tg}tr@ﬂg@ﬁpgﬁéfﬁi'&@propyl) malonamlde

b loh t t 2,3,3, taf
e TS 2 e o

9-aza- benzocycldtﬁ@{ateyr-lﬁhﬂ@t@ﬁ?dy&he?tﬂwﬁmml\?@;3%@@%%@@}@96}3?1@151#@%amlde
N- ((FLR ,7S)-9- lcyﬁlgpgglg);&ngﬁ}yh@{f ggr@sﬁmagigyir&h%@ @%&;?}:%‘V%!’@Jﬁmyarmoﬁa 3 aza-
aza-benzocyclohepten-7-y t ntafluoro ide,
N-((6R,7S)- 913IIyI ﬁnﬁu‘aﬁgo %e te‘f‘hyn@ ’% , g téfr etrtfz)(g ogagg%gza- ?xﬁgﬂ&m
benzocyclohepteriiroylH2 %&W&H@@?@?@}X@@ﬁé‘ﬁf&ﬂ%@ﬁr%&l? R PRETIaE -6.7:8:9-

N-[(6R, 7S)-2-fluoreri{Rrhydre)eysethybehrogiayBraxe- @17 Bigdetxahy R 5-oifdzo-cthyl)-
aza- benzocyclohe!gtfrn -7- Y, -2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)- malonamide,

1(6R,7S)-2-fluoro-b-methyl-7-[2-methyl-2-(2,2,3,3,3-pentafluoro-p Icarbamoy
propionylamino]-86%65¢; %‘?}M&FOL%ZQ’&%P a%é%ﬁ%@%f@h@ﬁén-@%facﬁ%ﬁli\% dbhethyl ester,

15 tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yi]-2-hydroxy-N-(2,2,2-trifluoro- -ethyl)-
malonamide,

(Ror S}Z—ethyl-N—[(6R,7S)—6~ethyl—2—ﬂu0ro»8—oxo~9~(2,2,2-triﬂuoro—ethyl)»6,7,8,9—
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl] -2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide,

20 {(Ror S)«z—ethyl—N-[(6R,7S}—6-ethyl—zhﬂuoro~8—oxo—9~(2,2,2—triﬂuoro—ethyl)—6,7,8,9—
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl}-2-hydroxy-N- (2,2,3,3,3-pentafluoro-
propyl}-malonamide,
N-[(6R,78)-2-fluoro-6-(2-hydroxy-ethyl)-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl]-2-(R or $)-hydroxy-2-methyl-N'-(2,2,2-triflaoro-ethyl)~

25 malonamide,

N-| (6R,7S)~6—ethyl-2~ﬂuoro~8-oxo-9-(2,2,2»&1ﬂuoro—ethy1)~6,7,8,9—tetrahydro~5~ oxa-9-
aza-benzocyclohepten-7-yl}-(R or $)-2-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamide,

(R or §)-2-ethyl-N-[(6R,7 S)—6~ethyl~2—ﬂuoro-8—oxo-9~(2,2,2—triﬂuorowethy1)—6,7,8,9-

30 tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl] -2-hydroxy-N-(2,2,2-trifluoro-ethyl)-
malonamide,

{Ror S)-Zmethyin—[(6R,7S)—6-ethy1~2—ﬁu0ro—8-—0xo-9—(2,2,2-triﬂuoro«ethyl) -6,7,8,9~
tetrahydro-5-o0xa-9-aza-benzocyclohepten-7-yl] -2-hydroxy-N-(2,2,2-trifluoro-ethyl)-
malenamide,

35 (R or§)-2-ethyl-N- [(6R,75)-6-ethyl-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl] -2-hydroxy-N-(2,2,3,3,3-pentafluoro-

propyl)-malonamide, or



N-((6R,7S)-6-benzyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten- 7-yl) -2,
2-dimethyl-N'-(2,2,3,3,3-p entafluoro-propyl) -malonamide, '
N-((6R,7S)-6-cyclopropyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza 30
benzocyclohep¥hzsfisRI-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-mal GHAigRe05/012834
N-((6R,7S)-6-ethyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-azagaenzocyclohepten-7-yl)-2,2-
dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-[(6R,7S)-6-ethyiRsHEDIDBhokdIG{ER 2 2-tritthp-a-Bthy) 860k B D el ayide-eitgad-6,7,8,9-
aza-benzocyclohapiensfi 2.2 dImetiuNefeihd A-nsniallorosaranyh 25 malanamids,
N-[(6R,7S)-6-ethyl-2-flioro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-9 WO 2006/061136
PCT/EP2005/01 2858875 8308 Sy clohepten-7-y]
-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamide or N-
[(6R,7S)-2-fluoro-6-(2-hydrosyEhen Preesso B s itah s 1o 5 5 HBER2 6ey clohepten-7-y1]
-2,2-dim ethyl-N'- (223 3n3qnemtasiyania propyihRaloamidel 5 Faustherprefestertcampbands are
those, wherein Xisfo‘l%(ﬁ%%%é‘x%g%gyg’)“ Compounds of this group, wherein R3 is benzyl, substituted
by two halogen atoms, are the following

ompounds:;
N-(3.5-clfluoro- be Az S AR AP IR e T - ey B Y Ay re- b ohepten-
9-aza-benzocyclofepierk Ayheth propyRmakhamitdwrrtcpropyl)-malonamide,
N-(3,5-difluoro-bergyly N7 %%Z—%E@rgigmrKhﬁé%f‘?:@agx&gﬁ,%ﬁmww&@@oga—9—aza—
azq-benzocycloh_epten-?- )-2- qurq- -propyl- alppal |g§.3'g[1e gtrﬁeor}togorrg] lﬂz@% gféqgg]ulas l and
their pharmacé%hé’éﬂ?oﬁgg@gﬁfé’ﬁ@ &l %%r?%é%?’gp&ig% VThethods Known 1h'the art. for example, by
processes describse (6&l5%) - whiohopiSedissabyt Snapridse’ ) eht iy Teentpdend of formula R\N O
(R) NHz O z R Il withhasermprang. of formina.R RA-(2,2,3,3 3-pentafluoro-propyl)-malonamide,
N-[(6R,78)-2-fluoro-6-methyl-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-y1]-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-

15 malonamide,
N-((6R,78)-9-cyclopropylmethyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-yl)-2,2-dimethyl-N-(2,2,3,3,3-pentafiuoro-propyl)-
malonamide,
N-({6R,78)-9-allyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

20 benzocyclohepten-7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-[(6R,78)-2~fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-
aza-benzocyclohepten-7-yl]-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-
malonamide,
[(6R,78)-2-fluoro-6-methyl-7-[2-methyl-2-(2,2,3,3,3-pentafluoro-propylcarbamoyl)-

25  propionylamino}-8-oxo-7,8-dihydro-6H-5-oxa-9-aza-benzocyclobepten-9-yl}-acetic acid
methyl ester,
N-((6R,78)-6-benzyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7-y1)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-{(6R,78)-6-cyclopropyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

a0 benzocydoheptenw’iwyl)—2,2-dimethy1~N—(2,2,3,3,3—pentaﬂuor0~propy1)-maionamide,
N-((6R,7S}-6-ethyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-y1)-2,2-
dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-{(6R,7S)-6—ethy1m2wﬂuor0—8—0xo—9—(2,2,2—triﬂuorowethyl)—6,7,8,9-tetrahydro—5—oxaw9~
aza-benzocyclohepten-7-y1]-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-

35 mealonamde,
N-[(6R,78)-6-ethyl-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-9-



N HO N,R3 0 O lll to a compound of formulaNOOOR (R) NN" /O RzH R4 Ra'H 20 IA wherein
R, R', R2 R3 and R4/R4'and n are as described above. WO 2006/061136 PCT/EP2005/012834 -10- or
b) reacting a compound of formulal RNOOON MR HR4 R (R)"/4 0RxR IV with a compound of
formula 5 NHIE3P4BE ¥ mpound of formula\ ~H 0 0 0 Ra (R)"'N H ZHPRUHEAOSM2$H wherein R,

R1, R2 R3 and R4/R4'and n are as described above. tox) reacting a compound of formula R\0 0 (R)
"/OH~tYR44p

aza-benzocyclohepten-7-y1]-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)}-malonamide
or

N-[(6R,75)-2-fluoro-6-(2-hydroxy-ethyl)-8-0%0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl]-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide.

5 Further preferred compounds are those, wherein X is ~C(FY(CH,CH,CHjz)-.
Compounds of this group, wherein R® is benzyl, substituted by two halogen atoms, are
the following compounds:
N-(3,5-difluoro-benzyl)-2-fluorc-N'-((6R,75)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-y1)-2-propyl-malonamide or

10 N-(3,5-diftuoro-benzyl)-N'-((6R,75)-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-y1)-2-fluoro-2-propyl-malonamide.

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

15 a) reacting a compound of formula

R\
N O
e
O
R®

with a compound of formula

to a compound of formula

R); N™ N

20 R 1A

wherein R, RY, R”ZR® and RYR¥and n are as described above.



R 2 NO2 VI with a compound of formula NH2R3 V to a compound of formula00OIlZHR4R ~15R
15 1B WO 2006/061136 PCT/EP2005/012534 -11 wherein R, R', R2 R3 and R4/R4'and n are as
described above. if desired, converting the compounds obtained into pharmaceutically acceptable
acid addition s&lgs20FestEmpounds of formula | may be prepared in accor@i&@ig@ieiesfollowing
schemes 5 1-6: Starting materials of formulas Ill, V, VIl /11, XlI, XIIl and XIV are known compounds
or maybe prepared according to methods known to a skilled person. The following abbreviations have
been used: DMRgdimethylformamid EDC
N-(3-dimethyiaminopropyl)-N'-ethyl-carbodiimid-hydrochloride HOBT 1-hydroxybenzotriazole hydrate,
DIPEA diisopropylethylaraingnd Hidetsahydmofmaar LDA Lithium diisopropylamide 10 Scheme 1 /-
NO, OH HO O (R)~ry JF VIII NO2 O IOI' 0 HO NIL 2 H Il (R) NbOi< Ok O R2 H VIl NaH, DMF R IX

oC 1
R 00 9
N OH
(R . ?l}i = =
R v
with a compound of formula
5 NHR® V

to a compound of formula

)
R\N o !O o
3
R
(R);©: N/S(U.\N
o 2H =] Rd H
R I

wherein R, R', R* R® and RYR¥and n are as described above.

A

10 ¢) reacting a compound of formula

R‘ﬁ
\N O O
0.0
(R):@ N g
oL A RRS
R NO, VI

2

with a compound of formula
NHR® V

to a compound of formula

RY
(R); N/u\( R
H R RY
O R

i5 1B



O NH OytOHO ~NH N H2. Pd(C) O 1EDC (R ) 0 McOH (R)~iR2H 0 X DMF O R2 O XI LiIHMD R
O RlIor NaH N N 0 or Cs2C03 JH CF3COOH (R)n O 2N -0 (R)" ~-NH2 RHal or WO-Triflate R 0
CH2CI20R 2W Il %016/})/\6/}(:1)32006/061136 PCTIEP2005/012834 -12 wherein R, Rl and RZ and n are as
described above: Th aecordance with scheme 1, compounds of formula Il ,%%nggﬁlyggﬁga as follows:
A compound of formula VII, for example 2-tert-butoxycafldonylamino-3-hydroxy- propionic acid in

dimethylformamide, is added to a suspension of sodium hydride in 5 dimethylformamide at 0 C. The
suspension is stir?’g?f‘i‘?ﬁ‘g%&rtpl Roth ity tharn i ehip 8655 K aPMGta Vil for example

?’5'd'f'U0r°'”'trob‘?”zeﬁ%éﬁég%gvéﬁﬁrg &QQGQQQ&I%E‘Q&%%%HEH ng ALQ S e g poured on
ice/water and purified. A, . compound of formula IX is obtained, which is then hydrogenated with Pd(10
%)/C. The obtain&d Bé%fﬁé’ﬁﬁﬁh&f formula Xis treated with N-(3-dimethylaminopropyl)-N'-ethyl io
carbodiimid-hydrochlorid in dimethylformamide and is stirred overnight at room temperature. It is
obtained a compoUdr PR SXOTRIIEH BaVStBH RIfE ScsRpOUE YoRrEr Tl Rrearbireso-triflate
to a compound offfesnula XlI. A corresponding compound of formula Il may be obtained by treating
with trifluoroacetic acid in dichloromethane for about 3 hours. 15 20 25 WO 2006/061136

PCTIEP2005/01283 4113 -26hemefgr i PasQ1® v, VII, VIIL, XII, XIIT and XIV are known compounds

or may be prepared according to methods known to a skilled person.

The following abbreviations have been used:

DMEFE dimethylformamid

EDC N-(3-dimethylaminopropyi}-N'-ethyl-carbodiimid-hydrochloride

HOBT 1-hydroxybenzotriazole hydrate,

DIPEA | diisopropylethylamine

THE tetrahydrofurane

LDA Lithium diisopropylamide

10 Scheme 1
NO,
HO__.O m@ No, © OHo
0 VT
o)
g2 H Vi NaH, DMF R X

0°C

MeOH

H
NH 0. OH N O‘%
z 0 (RK{E::( N
Hy PU(C) O\i A e ene o
e (R); . Yo — OTR 6 X
R H x  DMF

LiHMD
or Nak

Ry 1
\_0 RU o
or Cs,CO, e H CF,COOH N
N S m/O\f: (R); NH,
2
RO o] 2
XH f

R'Hal or R'0-Triflate C CH,Cl,



LOH 0BnLDAHO BN, 2+ N.N R Bn XIV R2 B'n separation of Xllt XV diastereomers NOz OH HO
N.Bn VIl (R)n OIJN'Bn Rz Bn NaH, DMF Rz gn 1Xe Vila 010 NH 0 off NO Bn z (R)" H2, H2,
Raney-N! O Bn EDC Bn (R) ii O z McOH "i Rz gn Xa DMF R Me LIHMD R" 0 H2, Pd(C) R\ o or NaH
/~ Bn _N or Cs2802fRY51136N MeOH NH ~ n O R2 Bn separation of (R) O BCA/RIHGRRLO-Triflate
enantiomers R Il Xlla wherein R, R"and R2 and n are_gs described above. An alternative process for
preparation of compounds of formula Il maybe prepared in 5 accordance with scheme 2. Scheme 3
R4 R4 H R O HOM:B3iRR, WahiQ@AuHA Nak s @edfpNHB(R)"-a N.R O R z Il EDC, HOST, DI PEA O
RzH R R H IA wherein R, R', R2, R3, R4, R4. and n are as described above. A compound of formula

IA maybe obtained ag,folloWsnce with scheme 1, compounds of formula II may be prepared as follows:

A compound of formula VII, for example 2-tert-butoxycarbonylamino-3 -hydroxy-
propionic acid in dimethylformamide is added to a suspension of sodium hydride in
5 dimethylformamide at 0 °C. The suspension is stirred for about 1 hour and then a

compound of formula VIIT, for example 2,5-difluoro-nitrobenzene is added. After
additional 3 hours of stirring at 0 °C the mixture is poured on ice/water and purified. A
compound of formula IX is obtained, which is then hydrogenated with PA(10 %)/C. The
obtained compound of formula X is treated with N-(3-dimethylaminepropyl)-N'-ethyl-

10 carbodiimid-hydrochlorid in dimethylformamide and is stirred overnight at room
ternperature. It is obtained a compound of formula X1, which is treated with a compound
of formula R'Hal or R'O-triflate to a compound of formula XII. A corresponding
compound of formula I may be obtained by treating with trifluoroacetic acid in

dichloromethane for about 3 hours.

15

20

25



10 To a solution of a compound of formula 1l in tetrahydrofurane is added a compound of formula lll,
for example 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonam c acid, 1 WO 2006/061136
PCT/EP2005/012834 -14 hydroxybenzotriazole hydrate,

N-(3- dmethyl%ﬁbﬁ&%ﬁf N'-ethyl-carbodiimid- hydrochlorid and dusopro‘iﬁﬁ@%ﬁmgwmgz'%fter stirring
at room temperature over night the solvent was removesi-by distillation and the residue was purified.
Scheme 4 50 p KOH/EtOHO ONH2R3OOVR 40"'~O0OHO RaHR'R XVIR R XVII R XVIII
LIOH R4 R4 H R4 R4 H HO  /N.R3 HO\-N,R3 ((034l%B1£&1a0 fOI ill i R% R4H HO./N,Ra 00 Illb
wherein the substituents are as described above. A compound of formula Il maybe prepared as
follows: To a solution-Qf.p sium hydroxide-ine ol a compound of formula XVI, for 10 example
diethyl methyl-maig nate isladded and.the mixtyre is refluxed for-&tiout 4 hours. After cooling the
reaction mixture is Dncentrﬁ'ted andpuriffed. Th 1"6 a solutlmthyl malonic acid monoethyl
ester in tetrahydrofurai, a comp@Mnd of formula V for exampJGS@@IBBG 3-pentafluoropropylamine,
N-(3-dimethylaminopropyl)-N'- ethylcarbod imide hydrochloride, 1-hydroxybenzotrizole hydrate and
N,N-diisopropyl 15 ethylamine are added. The mixture is stirred at room temperature for about 18 h
and purified. To this solution of a compound wrmula XVIIl in tetrahydgofyrane, water and lithium

hydroxide are added®ayid the mixture is stith rpight at room Y0
HO -8n 0 ~Bn
N (R); N
R" Bn Nat, DMF R Bn WXa
Viia -
0°C
H ©
NY 0. OH N Bn
2
H2, Raney-Ni ') Br EDC (R)n‘@ N‘Bﬂ
= (R): , ]:]’ —_ O =
MeOH R Bn Xa  DMF
1
LIHMD R}\l o My, P(C) R\ o
or NeH Bn MeOH N
T Ry N ———> (R)@[ ke
o _, Bn separation of " o=,
R'Hal or R'O-Triflate K enantiomers R i
Xiia

wherein R, R! and R? and n are as described above.

An alternative process for preparation of compounds of formula IT may be prepared in

5 accordance with scheme 2.

Scheme 3

(R)—C[ :/}—'NH - (RH@[ }

wherein R, RY, R, R%, RY, RY and n are as described above,

EDC, HOBT, DIFEA

A compound of formula IA may be obtained as follows:

10 To asolution of a compound of formula II in tetrahydrofurane is added a compound of

formula I11, for example 2-methyl-N-(2,2,3,3,3-pentafluoro-propyi)-malonamic acid, 1~



temperature. All forms of optically pure enantiomers, recemates or diastereomeric mixtures maybe 20
prepared in conventional manner or as described in Examples 1- 85. WO 2006/061136
PCTUEP2005/012834 -15 Scheme5 RR4R0O~O\OHNOOO NOOXVII(R)\NO (R)'rNHZ -0
ZH R R 0 {{ z RdXpsRsliixDC, HOBT, DIPEARL1OOOR\W 00 O N sV ~ RGUERJ)sHIRSE4 4 NHZR
(R"™O0HRR"HpRzIVRzIA wherein the substituents are described above. 5 Scheme 6 1 R100
N{fOH ,,R "C\h,,.. O\NL (R)_NHIinTHF (R)"/HR 4" 2 EDC, HOBT, DIPEA Rz XX OR 2 11 0 NO,
R\ 0 0 Cliko XXI try(fR) MAAADEIGINHZRD /NG HZG izt vy i FRIRAAION fethyl-carbodiimid-

10

15

20

hydrochlorid and diisopropylethylamine. After stirring at room temperature over night

the solvent was removed by distillation and the residue was purified.

Scheme 4
o o o Q 3 o 0
NHR® v 3
P O G R LA Aot
RTOR vl R R XVIII
JLEOH
R4 R"'H gL R'H
Ho\ﬂ>\”,N\R3 - HOMN i
o O Hia o 0 Al
rY R
HO . NNRS
o 0 b

wherein the substituents are as described above.

A compound of formula Il may be prepared as follows:

To a solution of potassium hydroxide in ethanol a compound of formula XVI, for
example diethyl methyl-malonate is added and the mixture is refluxed for about 4 hours.
After cooling the reaction mixture is concentrated and purified. Then to 2 solution of
methyl-malonic acid monoethyl ester in tetrahydrofuran, a compound of formula V, for
example 2,2,3,3,3-pentafluoropropylamine, N-(3-dimethylaminopropyl)-N’-
ethylcarbodiimide hydrochloride, 1-hydroxybenzotrizole hydrate and N,N-diisopropyl-
ethylamine are added. The mixture is stirred at room temperature for about 18 hand
purified. To this solution of a compound of formula XVIILin tetrahydrofurane, water
and lithium hydroxide are added and the mixture is stirred overnight at room
femperature.

All forms of optically pure enantiomers, recemates or diastereomeric mixtures may be

prepared in conventional manner or as described in Examples 1 — 85.



pyridine RNO2 VI ROuHNN44/0R2HR R 01B The meaning of substituents is described
above. 10 A compound of formula IB is prepared as follows: To a solution of a compound of formula 1,
for example 7-amino-9-methyl-6,7-dihydro- 9H-5-0xa-9-aza-benzocyclohepten-8-one in
tetrahydrofurall& AYYEHE - (+)-lactic acid, 1-hydroxybenzotriazole hydrafe; T/EP2005/012834
N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimid- hydroehlorid and diisopropylethylamine. After stirring
at room temperature over night 15 the mixture is added to aqueous hydrochloric acid, extracted and
purified. The obtained compound of formula XX is thshsEated with 4-nitrophenyl chloroformate WO
2006/061136 PCTIEP2005/012834 -16 arid with a compound of fetmula V, for example
2,2,3,3,3-pentafluoropropgylgmine to “ebfi ound of formula B-Ahe etaed description can be
found in Example }ﬁﬁ ofme compo dscof foriflila | fReyb gorresponding acid
addition salt, for exd 0 fon is agcomplished by

¢d {
ourids, containing an amine group. onver
treatment with at least a stoichismetric BRfetREGCER Aappropriate acid, such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids suchas
acetic acid, propionic acid, 10 glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic acid, succinic
acid, maleic acid, fumaric acid, tartaric gciqj citgc acid, benzoic acid, cinﬁéhmi @cig, mandelic acid,
methanesulfonic acid, ethane cid,,p%%lggenesulf,@mgamid alicyiie acl an@ﬁlik@’. Typically,
the free base is diSSoIV&d Fﬁ’ﬁ@%ﬁ%ﬁim Luétt sudr&sﬂietﬁ@'m etity! Eaﬁ Hchloroform,
ethanol or methanol and the liké, ari the atid addgd in a 15 similar solvent) Tiwé 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. 11 The acid addition salts of compounds of formula | may be

converted to the eberespdndingtiteenBaseddoyrsedtinent with at least a stoichiometric equivalent of a
suitable base such as sodium or potassium hydroxide, potassium carbonate, sodium

Scheme 6

Ry
R1\ O N o 9
' - we
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EDC, HOBT, DIPEA XX

NG i
X @ 2 R\N ° 9
G o XXI 0.0 NH,R® V
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pyridine

O
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we oy
0] RzH R™ R0
The meaning of substituents is described above.

10 A compound of formula IB is prepared as follows:
To a solution of a compound of formula I1, for example 7-amino-9-methyl-6,7-dihydro-
9H-5-oxa-9-aza-benzocyclohepten-8-one in tetrahydrofurane is added L-(+)-lactic acid,
I-hydroxybenzotriazole hydrate, N-(3-dimethylaminopropyl}-IN’-ethyl-carbodiimid-
hydrochlorid and diisopropylethylamine. After stirring at room temperature over night

15 the mixture is added to aqueous hydrochloric acid, extracted and purified.

The obtained compound of formula XX is then treated with 4-nitrophenyl chloroformate



20 bicarbonate, ammonia, and the like. The separation of two isomers is performed in usual manner,
for example by flash- chromatography on silica gel using a gradient of a 100%:0%- to
50%:50%-mixture of heptane and ethyl acetate as the eluent. The compounds of formulas | and their
pharmaceuticaily vambka @ddition salts 25 possess valuable pharmacologieai grepeitigzssSpecifically, it
has been found that the compounds of the present in\gelgtjon inhibit the y-secretase. The compounds
were investigated in accordance with the test given hereinafter. Description of y-secretase assay The

activity of test coganarnds &anRgee RV tsiediimassaysbich Iiehsyrenthéudtoprateilyticecieavage of

suitable substratgg tbi)é1{/1-§gzrcr_:lretasgOq;_cft_|}/|t)éia;l'1@es.e can be cellular assays where e.g., a substrate of the

y-secretase is fuS8din ts cyP(())f)lfésmlé) domain to a transcription factor. Cells are transfected with this

fusion gene and a reporter gene, e.g., WQ 20061061136 PCT/ER2005/012834 -17 firefly luciferase,
A e

which expressior? feds ac Séavage of the fused substrate by
y-secretase will lead to expression of the reporter gene which can be monitored in appropriate

assays. The yssecreigse antivibucanaisahe.deterpinesdiaediofiepiresfitrodagpysiwtiéitoe.g., a cell

lysate containing i%%e -secretgse complex is incubated 2 ith itable APP-derived substrate which
R S R

) 1 . : : .
is cleaved to the IS}eC% ides e amount. of préduce s can be determined with %pecmc

ELISA assays. Cell Thescoparsardnaicorrisbes e bt st ab Wit BE HHBARRS With the
specific ELISA agsayplssaiaentyviibhcompountisuhicd, npibityeseicratas eléatis tilamieduction of

secreted Abeta (s PERYIING.2 [RIRN'S CHIPREQR. I TIRINWNS Assakaby,RasisAseiaciviy uses
a HEK293 membrané‘fraction as a source of y-secrefase and a recombinant APP ubsitr.ate..(li,atter
i SRal ¢ maldic sl

consist of thelC-tebrrmbialReT RifmiRG 24t SiHsiflan APt WBra6Xe |S§ﬁ((§i‘inr11ct5flll bF purification
which is expressegrinf ol in@areguldiablécexjshdssimnovectoriragrisEels, mrmders @sitbinant protein

corresponds to ”ﬁ?e’éh%g‘éﬁiggxﬁ%ﬁéf agmentwhichsesylisaltesvisasrelassaleavagrl ahithie
extracellular 15 domain and which cogstitut% thle -secretase substratf. The ssay, B{.l %@& is
(s} Yent SUCI) a5 (et 3

described in Li YNketapeNkshe Fer 1 o61% f’é‘ﬂi‘!&@ﬁdy‘eﬁeoﬁ,gfgéc &ells are mechaniéally disrupted
and the microsomshftactiarejsiisotatechbstivifferentistoast g ke redHemBfadds i solubiized in
detergent (0.23 % GHARSQLandincubated with-he AR sebsteate *Thead 50 °C. The resulting salt

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

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

20 bicarbonate, arnmonia, and the like.

The separation of two isomers is performed in usual manner, for example by flash-
chromatography on silica gel using a gradient of a 100%:0%- to 50%:50%-mixtare of

heptane and ethyl acetate as the eluent.
The compounds of formulas I and their pharmaceutically usable addition salts

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

compounds of the present invention inhibit the y-secretase.

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

Description of y-secretase assay

The activity of test compounds can be evaluated in assays which measure the
30 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.,



Abeta peptides which are produced by y-secretase cleavage of the substrate are detected 20 by
specific ELISA assays as described (Brockhaus Met al, Neuroreport 9(7), 1481-1486 (1998). The
preferred compounds show a IC50<200 nM. In the list below are described some data to the
y-secretase mﬁ'&fi‘fﬂ’ﬁ{"@%‘nple No. IC50 in vitro Example No. ICso in vitrd @ Ey285 05834 25 177 52
110 15705390 17 190 56 140 18 150 63b 15 WO 20{6/061136 PCT/EP2005/012834 -18 21 160
65b 160 22 23 66b 30 23 30 69a 10 28 100 70a 7 31 110 71a 28 33 90 73a 130 34 80 74 25 36
40 78a 19 37 70 788yI80{e38:357 84 288 VD #0r 9@d4Y ti0Therdgumpdurids Ckforguudbithand the

pharmaceutically aggepiahie:eals.aLie, componds el faumylad can b used,an meciaments, e.g. i

the form of pharmaceutical preparations. The pharmaceutical preparations ¢an be administered orally,
e.g. in the 5 form wbriisksdiceppeebtistetsatr ddeasscerdsandisoit @elahné@égsmgse%mtg%ns

emulsions o susReNsians, Ths AJMIMSalon a0, NWENE!, Ao Pe.sscled eplliye g, g he form

of SUppOSItOfleS parenter form In ection SO e compo formu al can
be processed @v.tmhaﬁw&%ﬂﬁé’aﬁqﬁéw swhW@%@@hﬁg&q@%arﬁi@rébéwtaﬁjﬁé@amﬂnt
pharmaceutical pegpasati@ispdpalasen be determined with specific ELISA assays. Cell lines of

neuronal origin secrete Abeta peptides which can be measured with the specific ELISA
assay. Treatrnent with compounds which inhibit y-secretase leads to a reduction of

secreted Abeta thus providing a measure of inhibition.

10 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
in a regulatable expression vector, e.g. pEt15. This recombinant protein corresponds to
the truncated APP fragment which results after y-secretase cleavage of the extracellular

15 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 % CHAPSQ) and incubated with the APP substrate. The
Abeta peptides which are produced by y-secretase cleavage of the substrate are detected

20 by specific ELISA assays as described (Brockhaus M et al, Neuroreport 9(7), 1481-1486
(1998).

The preferred compounds show a IC50<200 nM. In the list below are described

some data to the y-secretase inhibition:

Example No. 1Csp in vitro Example No. 1Csq in vitro
3 172 51 29
12a 177 52 110
15 : 70 53 90
17 180 56 140
i8 150 63b i5




to corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be used, for
example, as such carriers for tablets, coated tablets, drages and hard gelatine capsules. Suitable
carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid
polyols and theviikenoBeperding on the nature of the active substance no carriersases ibowever,

usually required in the case of soft gelatine capsules. 1

uitable carriers for the production of

solutions and syrups are, for example water, WO 2006/061136 PCT/EP2005/012534 -19 polyols,
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The compounds of formula I and the pharmaceutically acceptable salts of the

compounds of formula I can be used as medicaments, €.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 carrers for the production of pharmaceutical preparations. Lactose,

10

corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be used,

for example, as such carriers for tablets, coated tablets, dragées and hard gelatine capsules.

Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats,

semi-solid and liquid 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.

15

Suitable carriers for the production of solutions and syrups are, for example, water,



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 30 5. Magnesium Stearate 111 1 Total 167 167
167 831 WO 2006/061136 PCT/EP2005/012834 -20- Manufacturing Procedure 1. Mix items 1, 2, 3

and 4 and graWﬁ)Iﬁ?gﬁ(/(\)/ﬁHSﬂuriﬁed water. 2. Dry the granules at 50C. 3. Pa’%gr{ﬁgzﬁvgﬁlﬂ%’é’ through
suitable milling equipment. 5 4. Add item 5 and mix forttfree minutes; compress on a suitable press.

Capsule Formulation [tem Ingredients mg/capsule 5 mg 25 mg 100 mg 500 mg 1. Compound of
formula 1A or 1B 325 T8 %6k Gegceilerd et udds: ggai?%afalgﬁt@g?w%ﬁ?&ﬁ%%s 4070 4.
Talc 10 15 10 25eEniegndsiuhvSteaakel bik,2bxEgthalL 862008000001 d pdabutattheiigeProcedure
1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes. 2. Add items 4 and 5 and mix for 3 minutes.
3. Fill into a suitable capspleun W 2:2066{063:k36J3ChiE RS 2834in-2iksEhadedlowingibxamples

ustrate the preseniMEroR NI, gl T eXAMPles AL cOMBONNAS.YIGh Gap st n the

form of diastereomeric mixtures; a8 racemates, or as optically pure compounds. Examplé 1
2-Methyl-N-((3)-8M6 R8P o teistra ook los 280t ATt TGRSt R0 contain still

other therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
invention, as is a process for their production, which comprises bringing one or more

10 compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

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

pharmaceutically acceptable salts are useful in the control or prevention of illnesses based
15 on the inhibition of the y-secretase, such as of Alzheimer’s disease or common cancers

including but not limited to cervical carcinomas and breast carcinomas.

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

20 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 Formudation (Wet Granwlation)

Item Ingredients mg/tablet )
25 5 mg 25 mg 100 mg 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
30 5. Magnesinm Stearate i 1 i 1

Total 167 167 167 831



(2,2,3,3,3-pentafluoro-propyl)-malonamide /00 HN--4 {'N O ONN Fr F F a 2-Methyl-malonic acid
monoethyl ester To a solution of 6.44 g (115 mmol) potassium hydroxide in 200 ml of ethanol 20.0 g
to diethyl methyl-malonate (115 mmol) was added and the mixture was refluxed for 4 hours. After
cooling the reaeticnemixture was concentrated by distillation, 50 ml of waterCweretasidedsand the
mixture was extracted with ether (two times 50 ml). The.aqueous solution was acidified with 4M
hydrochloric acid and extracted with ethyl acetate (three times 50 ml). The combined organic layers
were dried (MgS@d),.saneapiratgd-under is reduced pressure and used without further purification,
MS m/e (%): 101.1 (100), 147.1 (M+H+, 8). b) 2 Methyl-N-2 2 3 3 3=entafluoro-propylmalonamic acid
ethyl ester To a splutiqy,of,1,56,0,(10, 6mmell e i malopis:aeitmenoethy| ester in 20 mi of 20
tetrahydrofuran 1.58 g (10.6 mmol) of 2,2 3,3,3-pentafluoropropylamine, 2.05 g (10.6 mmol)
0fN-(3-dimethylarinop BV R FiEarBSdiimidehydrochloride, 1.44 g (10.6 mmol) of
1-hydroxybenzotrizolethydiaterandl®. 15 g si@tshinoti bt NeN@iBePropyl- ethylamine were added.
The mixture was stirred £{;00" ISMREFIMIBIR IS fed REnTpiYIKR Waswguiadsanto 0.5 N HCI (50 ml)
and afterwards extracted with 25 dichloromethane (three times 50 ml). The combined organic layers

were extracted with 0.5 N aqueous NaHCO3 sglution -driediiMgs04) and the solvent was removed
by distillation. The residue was purified by columnfiltration (hexane/ethyl acetate = 2:1) to WO

2006/061136 PC 1{EP 005/012834 -22 yield 2.38 g (810/2 fsmee title compound as white crystalline
solid, MS m/e (%;%9. Mﬁt‘i e, 100). ¢) 2-Methyl-N-?§K§% 3-pentafluoro-&ropyl)-malonamic acid
A mg 25 mg 100 mg 500 mg

o

1. Compound of formula IA or IB 5 25 100 500

10 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 200 200 300 609

15 Manufacturing Procedure

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

3. Fill into a suitable capsule.



5 To a solution of 1.8 g (6.5 mmol) 2-Methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid ethyl
ester in 40 ml of tetrahydrofurane, 20 ml of water and 1.09 g (26 mmol) of lithium hydroxide were
added and the mixture was stirred overnight at room temperature. After concentration in vacuo water
(50 ml) was added' BAE thE mixture was extracted with dichloromethane (icrfggzilzr%}g/én%s ?nl). The
agueous phase was acidified 10 with 8 N hydrochlorie zicid and extracted with dichloromethane (three
times 30 ml). The combined organic layers from the second extraction were dr_ie&(M SO4) and
evaporated in vaQsdBogive Tep v arths BEcEbRERIRT S8 B WhiteSoFd™ }éer%aen‘(Bo - 247.9
(M-H+, 100). 15 2 MpthyENwi{B}-820%x5:6 it &8 ftatralyire S eoragcaraiBen A CYeIaHefRen-7-yI)-N'-
(2,2,3,3,3 -pentaﬁmmppy}}mg{gaﬁagde To a solution of 0.07 g (0.37mmol) -
(S)-7-amino-6,7-dihydro-9H-5-oxa-9-aza- benzocyclohepten-8-one in 7 ml tetrahydrofurane were
added 0.15 g (0.59 mmol) 2- methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid, 0.09 g (0.59
mmol) 1 20 hydrokybenzotriazole hydrate, 0.12 g Ex&@pieniol) N-(3-dimethylaminopropyl)-N'-ethyl-
carbodiimid-hydrochlorid and 1.0 ml (5.9 mmol) diisopropylethylamine. After stirring at room
temperature gves Ngkihe-s@lyenhwas7emasedi distlatbn-aritthecneRitigeavdsypirified by
chromatography on §i§(‘35}‘?g}1gg/§@0§(§tyllglga ate/heptane (gradient 0-80/100-20) to yield 0.06 g (23%)
2-methyl-N-((S)-é-’oko’-é, ,8,9-tetrahydro-5-oxa-9-aza 25
benzocyclohepten-7-yl)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide as light yellow solid, MS m/e

(%): 410.3 (M+H9. xample 2

N-((S)-9-Methyl-8-o H-6, 23,9 etrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-N'- (2,2,
3,3,3-pentafluoro-propyl-malo ide 30 WO 2006/061136 PCT/EP2005/012834 -23-F~F FHN 1
O /a) N-(2 2 3,3 3-Pentafl -propyl)-malonamicacid

Hi F
F
F F

F

a) 2-Methvl-malonic acid monoethyl ester

To a solution of 6.44 g (115 mmol) potassium hydroxide in 200 ml of ethanol 20.0 g

10 diethyl methyl-malonate (115 mmol) was added and the mixture was refluxed for 4
hours. After cooling the reaction mixture was concentrated by distillation, 50 ml of water
were added and the mixture was extracted with ether (two times 50 ml). The aqueous
solution was acidified with 4M hydrochloric acid and extracted with ethyl acetate (three
times 50 m}). The combined organic layers were dried (MgS04), concentrated under

15 reduced pressure and used without further purification,
MS m/e (%): 101.1 (100), 147.1 (M+H", 8).

b 2-Methyl-N-(2.2,3.3,3-pentafluoro-propyl}-malonarnic acid ethyl ester

To a solution of 1.56 g (10.6 mmol) methyl-malonic acid monoethyl ester in 20 ml of

20 tetrahydrofuran 1.58 g (10.6 mmol) of 2,2,3,3,3-pentaflaoropropylamine, 2.05 g (10.6
mmol) of N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride, 1.44 g (10.6
mmol) of 1-hydroxybenzotrizole hydrate and 2.75 g (21.2 mmol) of N,N-diisopropyl-
ethylarine were added. The mixture was stirred at room temperature for 18 h. The
mixture was poured onto 0.5 N HCI (50 ml) and afterwards extracted with

25 dichloromethane (three times 50 ml). The combined organic layers were extracted with
0.5 N aqueous NaHCO; solution, dried (MgSO4) and the solvent was removed by
distillation, The residue was purified by column filtration (hexane/ethyl acetate = 2:1) o



was obtained in comparable yields according to the procedures described for 2-methyl 5
N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid (see example 1) using diethyl malonate instead of
diethyl methyl-malonate in step a), MS m/e (%): 234.1 (M-H+, 100). b) N-((S)-9-Methyl-8-0x0-6 7 8
O-tetrahydro-5wgadsawathenzocyclohepten-7-yl)-N'- (2 2 3 3 3-pentafluoreqrarytipsabsnamide To a
solution of 0.06 g (0.31mmol) (S)-?-amino-9-methyl-6,Z-ﬁhydro-QH-S-oxa-Q-aza- 1o
benzocyclohepten-8-one in 5 ml tetrahydrofurane were added 0.07 g (0.31 mmol) N-

(2,2,3,3,3- pentafly&@r@ﬂagxhimamﬁ@ﬁg@&%&@ﬂgs(maﬂe mmallide doyidroxybenzadyiazele hydrate,
0.06 g (0.31 mm ethylamlnopropyl) -N'-ethyl- carbodiimid-hydrochlorid and 0.1 ml (0.62
mmol) diisopropyle amln . After stirring at room temperature over night the mixture was added to
IN agueous hydro hIorlc cid. 15 Extractlon ith dichlorg met ane, foIIo ed by washing with saturated
aqueous sodium é@a%m ot AR R PPE U AT BT d chromatography on
silicagel with ethylacetate/heptane yielded 0.05g (39%) N- ((S) -9-methyl-8-0x0-6,7,8,9-
tetrahydro-5-oxa-9.azashenzomiciohesiem sy N3 213, @%Bgmaékﬂﬂﬂulaf@qxbpmaiﬁﬂamm as

white solid, MS m/eéth% flgsger 11@46}%%)} 8&8’23}%!%% mg |§ ml of water and C}? e%& {1}1}’101) of

2-Methyl-N-((S)- -9 e 0X0-6,7,8,9-tetr ro-5-oxa-9-aza- benzocyc

y)-N'-(2,2,3,3,3- deﬁhsafmbvérprefm)emafbhéﬁﬁééhm@%mﬂe‘ewméeb@fmzsm -24- HN OO
HN H $ 0 The titlergeranaunthwas ahiainadiianparatie(selds aeceddidg:id the piocedutes

described for exam Ie geg %stllrll% mait:am'.\(l;ngé k?%e%glgeﬁ gg&)@é&@g&g@&%&g&?g&zﬁm of

N(22333penta uo%\g) S mle
2,2-DimethylQ-((Sitd mﬁr@h&%f@?c}s&gdtéﬁ%wm h %?B%‘Pféﬁ%féf‘o‘iﬁ‘é‘ﬁié’ﬂ
7-yl)-N'-(2,2,3,3, 31 easathiocd-@rapid janaddramibiesécond extraction were dried (MgSQ4) and

evaporated in vacuo to give 1.62 g (94%) of the title compound as 2 white solid,
MS mfe (%): 247.9 (M-H", 100).

15 d) 2-Methyl-N-((8)-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-y1)-N'-

(2.2.3.3.5-pentafluoro-propyl)-malonamide

To a solution of 0.07 g (0.37mmol) (§)-7-amino-6,7-dihydro-9H-5-oxa-9-aza-
benzocyclohepten-8-one in 7 ml tetrahydrofurane were added 0.15 g (0.59 mmol) 2-
methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid, 0.09 g (0.59 mmol} 1-

20 hydrokybenzotriazole hydrate, 0.12 g (0.59 mmol) N-(3-dimethylaminopropyl)-IN’-ethyl-
carbodiimid-hydrochlorid and 1.0 ml (5.9 mmol) diisopropylethylamine. After stirring at
room temperature over night the solvent was removed by distillation and the residue was
purified by chromatography on silicagel with ethylacetate/heptane (gradient 0-80/100-20)
to yield 0.06 g (23%) 2-methyl-N-({§}-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

25  benzocyclohepten-7-y1)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide as light yellow
solid, MS m/e (%): 410.3 (M-+H", 100).

Example 2

N-((8)-9-Methyl-8-0x0-6,7,8,9- tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-N'-
(2,2,3,3,3-pentafluoro-propyl)-malonamide

30



F -F HOH~/O 06/ 10 a) 2,2-Di methyl-N-(2 2 3 3 3-pentafluoro-propyl)-malonamic acid was obtained
in comparable yields according to the procedures described for 2-methyl-
N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid (see example 1) using diethyl dimethyl-malonate
instead of dietW ﬁ%‘%ﬁ’&f- falonate in step a), MS m/e (%): 262.1 (M- 1-1{,56gﬁcfpfgoﬁff]2¥?9Dim
ftl-N-((S)-9-methyl-8-0x0-67 8 9-tetrahydro-5-oxa-9-azaz?enzo~1.7clohepten 7 yl) N'-(22 33 3
pentafluoro-nropyl)-malonamide The title compound was obtained in comparable yields according to
the procedures descri FF1;or example 2b using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl) 20
malonamic acid instead-0fN-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid, MS m/e (%): 436.5 (M-Ht,
100). WO 2006/061136 RCTIPP2005/012834 -25 Example 5

N-((S)-2-Fluoro-9-methyl- -'0“5956,7,8,9-tetrahydro-5-oxa—9-aza—benzocyclohepten-?-
yl)-2-methyl-N'-(2,2,3,3,3-pghtafluoro-propyl)-malonamide f-("F/~\F HN OOHNO OF5a)(S)2
tert Butoxycarbonylamino-3<( gl_uoro-z-nitro- henoxy)-propionic acid 5.00 g (24.4 mmol)

(S)-2-tert-Butoxycarbonylamja&-3-hydroxy-propionic acid in 5 ml dimethylformamide were added to a
suspension of 2.25 g (51.7 l) sodium hydride (55%) in 5. ml dimethylformamide at OC. The
suspension was stirred for | hour and then 10 4.5 ml (26.8 mmol) 2,5-difluoro-nitrobenzene was added.
After additional 3 hours of

a) N-(2.2.3.3.3-Pentafluoro-propyl)-malonamic acid

was obtained in comparaiﬁe yields according to the procedures described for 2-methyl-
5 N-(2,2,3,3,3-pentafluore-propyl)-malonamic acid (see example 1) using diethyl malonate
instead of diethyl methyl-malonate in step a), MS m/e (%): 234.1 (M-H*, 100).

b) N-(($)-9-Methyl-8-0x0-6,7.8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-y1)-N'-
(2,2 3.3 3-nentafluoro-propyl)-malonamide

To a solution of 0.06 g (0.31mmol) (8)-7-amino-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-

16 benzocyclohepten-8-one in 5 ml tetrahydrofurane were added 0.07 g (0.31 mmol) N-
(2,2,3,3,3-pentafluoro-propyl)-malonamic acid, 0.04 g (0.31 mmol) 1~
hydroxybenzotriazole hydrate, 0.06 g (0.31 mmotl) N-(3-dimethylaminopropyl)-N -ethyl~
carbodiimid-hydrochlorid and 0.1 ml (0.62 mmof) diisopropylethylamine. After stizring
at room temperature over night the mixture was added to 1N aqueous hydrochloric acid.

15 Extraction with dichloromethane, followed by washing with saturated aqueous sodium
bicarbonate sofution and drying with sodium sulfate, and chromatography on silicagel
with ethylacetate/heptane yvielded 0.05g (39%) N-((8)-9-methyl-8-0x0-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-N'-(2,2,3,3,3~pentafluoro-propyl}-
malonamide as white solid, MS m/e (%): 410.3 (M+H", 100).

20 ' Example 3

2-Methyl-N-((8)-9-methyl-8-0x0-6,7 ,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-
yI)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



stirring at OC the mixture was poured on ice/water. The ph was adjusted to 1 by adding 7 ml 25%
aqueous hydrochloric acid. Extraction with ethylacetate and chromatography on silicagel with
ethylacetate/heptane 1:1 yielded 4.35 g (52%) (S)-2-tert
butoxycarbonyeoning@{fsdluoro-2-nitro-phenoxy)-propionic acid as yellowesaliekMSo B83mn/e (%):
343.0 (M-Ht, 100). b) (S) 3 (2 Amino-4-fluoro-phenoxy - B}grtbutoxycarbonylamino-ro ionic acid 4.35 g
(S)-2-tert-Butoxycarbonylamino-3-(4-fluoro-2-nitro-phendXy)-propionic acid in 80 ml methanol were
hydrogenated with 0.14 g Pd(10%)/C. Chromatography on silicagel with dichloromethane/methanol
9:1 yielded 2.08 g (52%)1%3-(2-amino-4-fluoro 20 phenoxy)-2-tert-butoxycarbonylamino-propionic
acid as light brown solid, M5 mle (%): 313.0 (M-H*, 100). c) ((S) 2 Fluoro 8 ox0 6 7 8 9
tetrah~dro-5-oxa-9-aza-bengatyclohepten-7-yl) carbamic acid tert-bu 1 ester 1.96 g (6.24 mmol)
(S)-3-(2-Amino-4-fluoro-phengxy)-2-tert-butoxycarbonylamino- 25 propionic acid and 1.20 g (6.24
mmol) N-(3-dimethylaminoprepwj-N'-ethyl- carbodiimid-hydrochlorid in 25 ml dimethylformamide were
stirred overnight at room tempepature. Extraction with water/ethylacetate and removal of the solvent
by distillation WO 2006/0611(§§(§T/EP2005/012834 -26 yielded 1.58 g (86%)
((S)-2-fluoro-8-o0x0-6,7,8,9-tetrahydro-5-oxa-9-aza- benzocyclohepten-7-yl)-carbamic acid tert-butyl
ester, MS m/e (%): 314 (M+N,El4+, 13), 297 (M+H+, 40), 241 (100), 197 (63
d)((S)-2-Fluoro-9-ethiyE sossase i 8’@-9@&%1‘@%%98%?@18%@ SHZSE OB eeﬁ}f%eglilrﬁs-carbamic
acid tert-butyl esteteJ@iRsatdtiemaild Bg(h Ao eimel-((5)s2Fyordgruxo-6rPdmalewifo-5-oxa-9-
aza'be“ZOCVC'°heEé%@'gff\é'%‘sf’ﬂ“z%%%eﬁkdgg{ﬁﬁu% 2008 eteahydofsrang owyerpiadded at
-75C 4.57 g (5.46 mmol) lithium bis(trimethylsilyl)amide (20% in tetrahydrofurane) followed after 10
minutes by 0.32 mql\(%.@S ?‘ﬁpﬁol) methyliodide. i0 Stirring was continued overnight while the mixture
was allowed to warm to room temperature. The solissampissdremoved by distillation and 300 ml
saturated aqueous sodium hydrogensulfate solution was added. Extraction with ethylacetate and

chromatography on sificagehwith ethylaceatatetheptassn&tielietl0587xe- Yol (()cgclohepten-
fuoro-8-methy-6-Qi:8 T8 §-4eH Aoy 8,033 SR RABARREIONepten-T-y)-carbamic

10 a)2,2-Dimethyl-N-{ 2.2.3.3 3-pentafluoro-propyl)-malonamic acid

was obtained in comparable yields according to the procedures described for 2-methyl-
N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid (see example 1) using diethyl
dimethyl-malonate instead of diethyl methyl-malonate in step a), MS m/e (%): 262.1 (M-
H, 100).

15 b} 2.2-Dimethyl-N-({ $)-9.-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocydohepten-7-y1)-N'-(2.2,3,3 3-pentafluoro-propyl)-malonamide

The title compound was obtained in comparable yields according to the procedures
described for example 2b using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-

20  malonamic acid instead of N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid,
MS m/e {%): 436.5 (M-I1", 100).



15 acid tert-butyl ester as white solid, MS m/e (%): 333 (M+Na+, 15), 311 (M+H+, 70), 255 (100), e)
(S)-7-Amino-2-fluoro-9-methyl-6 7-dihydro-9H-5-oxa-9-aza-benzocyclohepten=8- one A solution of
0.85 g (2.74 mmal %‘SF)I-Z-fIuoro-9-methyl-8-oxo-6,7,8,9-tetrahydro-5- 20
oxa—9-aza-behwzr%é§/%og ]elf)?en-%yl)-carbamic acid tert-butyl ester in 20 ml HieAErometihe was
treated with 21 ml trifluoroacetic acid for 3 hours. Extraéfion with aqueous sodium bicarbonate
solution and dichloromethane and removal of the solvent gsave 0.52 g (90%)
(S)-?-amino-2-fluoro-9-methyl-6,7-dihydro-9H-5-ox%’-‘§r-’H%8- benzocyclohepten-8-one as white solid,
MS m/e (%): 211.3 (M+H+, 100). 25 f) N-((S)-2-Fluoro-9-methyl-8-ox0-6 7 8

9-tetrahydro-5-oX&-ESh 2 venedtyetond sternore. v 24stethyfing- {22 §-3za-benzocyclohepten-7-
3-pentafluoro-prapyb-malgnamide: Bisstite conpousndpybseeditainetin 71% yield according to the
procedures described for example 2b using 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid
and (S)-7- 30 amino-2-fluoro-9-methyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS m/e
(%): 442.3 (M-H+, 100). W%P2006/061136 PCTIEP20051012834 -27 Example 6
N-((S)-S-ChIoro-9-methyl-%ﬁ; X0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-
yl)-2-methyl-N'-(2,2,3,3,3-p fluoro-propyl)-malonamide FFF F HHIOiOH ~/NO5a)
(5)-2-text-Butoxycarbon laniing-3-(5-chloro-2-nitro-2henoxy)-roionic acid The title compound was
obtained in 57 % yield accordi to the procedures described for example 5a using
(S)-2-tert-butoxycarbonylaming-3-hydroxy-propionic acid and 4- chloro-2-fluoronitrobenzene, MS m/e
(%): 359.0 (M-H+, 100). to b) 3-(2-Amino-5-chloro-phenoxy~-2-text-butcarbon} lamino-propionic
acid The title compound was obtafned in 50 % yield according to the procedures described for

5 a)(§)-2-tert-Butoxycarbonylamino-3-(4-fluorg-2-nitro-phenoxy)-propionic acid

5.00 g (24.4 mmol) {§)-2-tert-Butoxycarbonylamino-3-hydroxy-propiomnic acid in 5 ml
dimethylformanmide were added to a suspension of 2.25 g (51.7 mmol) sodium hydride
(55%) in 5 ml dimethylformamide at 0°C. The suspension was stirred for 1 hour and then
10 45 ml{26.8 mmol) 2,5-difluoro-nitrobenzene was added. After additional 3 hours of
stirring at 0°C the mixture was poured on ice/water. The ph was adjusted fo 1 by adding 7
ml 25% aqueous hydrochloric acid. Extraction with ethylacetate and chromatography on
silicagel with ethylacetate/heptane 1:1 yielded 4.35 g (52%) (S}-2-tert-
butoxycarbonylamino-3-(4-fluoro-2-nitro-phenoxy)-propionic acid as yellow solid, MS
15 mlfe (%): 343.0 (M-H", 100).

b) (§)-3-( 7. Amino-4-fiuoro-phenoxy)-2-tert-butoxycarbonvlamino-propionic acid

435¢g (S)-2-tert-Butoxycarbonylamino-3-(4-fluoro-2-nitro-phenoxy)-propionic acid in
80 m! methanol were hydrogenated with 0.14 g Pd{10%)/C. Chromatography on silicagel
with dichloromethane/methanol 9:1 yielded 2.08 g (52%) (5}-3-(2-amino-4-fluoro-

20 phenoxy)-2-tert-butoxycarbonylamino-propionic acid as light brown solid, MS m/e {%):
313.0 {M-H", 100).

) {( S)—Z—Fluoro~8»0X0w6,7,8,9—tetrahvéro~5—oxa—9«aza—benzocvclohepten—?-vl)wcarbamic
acid tert-butvl ester

1.96 g (6.24 mmol) (S)—’a’—(2~J-‘xm§;nc:}—:&i—ﬂuorc»phenoxy)-2-tertnbu’ccx:ss:y<:aﬁ:worqzlau‘n;im)~
25 propionic acid and 1.20 g {6.24 mmol) N-(3-dimethylaminopropyl)-IN’-ethyl-
carbodiimid-hydrochlorid in 25 ml dimethylformamide were stirred overnight at room

temperature. Extraction with water/ethylacetate and removal of the solvent by distillation



example 5b using (S)-2-text-butoxycarbonylamino-3-(5-chloro-2-nitro-phenoxy)- propionic acid, MS
m/e (%): 331.0 (M+H+, 100). 15 c) ((S)-3-Chloro-8-0x0-6 7 8
9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-vl- carbamic acid text-but ester The title compound was
obtained in 85 Woyialeimecsrding to the procedures described for examplersa/E8naos/012834
(S)-3-(2amino-5-chIoro-phenoxy)-2-tert-butoxycarbonylgggi_no- propionic acid, MS We (%): 311.0
(M-H+, 100). 20 d) ((S)-3-Chloro-9-methyl-8-0x0-6 7 8 9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-
yf-carl;amic éicid t%aﬁbf@lty_l;sgt@si%‘pe((isbezc@ma@lgnﬁcwas,sjgtamgﬁmr%%;yieldzaccording to the
procedures describe 5¢ usi - -8-0X0- -1Q1K ca-9-aza 25
benzocyclohepte k?‘%?ﬁf:‘%%ﬁ%‘f%ié‘(gfé thﬁrét&slgg%;g}%%ﬁm%%%és%gﬁ }%%]Ri-?{l%?/i%r%& e?i(%%)
7-Amino-3-chlorom&ia 74%h %ﬁl-bﬂQﬁﬁokg-géé%a-benzocycloheten-8- one The title compound was
obtained in similar yield according to the procedures described 30 for example 5e using
((S)-3-chloro-9-méeityL J- 8- Ouaityia Bt e oL Gt AR A9 e RIACSE PLgEABamic acid
tert-butyl esters; Mg e/l %e)ic22if SLMtltestd0). WO 2006/061136 PCT/EP2005/012834 -28 f)
N-((S)-3-Chloro-9-methyl-8-0x0-6 7 8 9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7- 1 -2-methyl-N'-(2
2 3 3 3-pentafluorgrepyh:saalpnamide N fis componaskuas,ebiained néaYeldagsording to

the procedures described for .5 example,2b usin : . _
z-memy|-N-(z,z,3,&5?31?5%?%&18]98%%*5%frﬁ%{%%q,ﬁéigé?at—é’ﬁéﬁ§§’E€f.m 20 ml tefrabydrofurane
amino-3-cMoro-9-rretadded7atl s HFo4OH &5 iarenada iskinzobisttonegehiBlmeid M0 thia (%): 458.1
(M+H+, 100)_- Exaf&%%yd}@furane) followed after 10 minutes by 0.34 ml (6.55 mmol} methyliodide.
N-((S)-3,9-D|methéztl:ilr8-.oxo-6 7,8 9-tet(§ah(§'/dr.o}-1 oxa-9-aza. enzocgﬁg%ﬂen-?-%lngo om

methyI-N'-(Z,ZI,%,S, %g%t%?Fu%ﬁ)r%tEBngﬁ‘f-Fﬁ%ﬁon‘gmlde EEE RN oW
temperature. The solvent was removed by distillation and 300 ml saturated aqueous

awintialiedizla

sodium hydrogensulfate solution was added. Extraction with ethylacetate and
chromatography on silicagel with ethylacetate/heptane 2:8 yielded 0.87 g (51%} ((S)-2-
fluoro-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic

15  acid tert-butyl ester as white solid, MS m/e (%): 333 (M+Naz', 15), 311 (M+H", 70), 255
(100).

e) (S)-7-Amino-2-fluoro-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-

one

A solation of 0.85 g (2.74 mmol) ((8)-2-fluore-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-

20 oxa-9-aza-benzocyclohepten-7-y1)-carbamic acid tert-butyl ester in 20 ml
dichloromethane was treated with 21 ml trifluoroacetic acid for 3 hours. Extraction with
aqueous sodium bicarbonate solution and dichloromethane and removal of the solvent
gave 0.52 g {90%) (S)-7-amino-2-fluoro-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-
benzocyclohepten-8-one as white solid, MS m/e (%}: 211.3 (M+H", 100).

25 £) N-{(8)-2-Fluoro-9-methvl-8-0x0-6,7,8.9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-
y)-2-methyl-N'-(2,2,3,3.3-pentaflucro-propyl)-malonamide

The title compound was obtained in 71% yield according to the procedures described for
example 2b using 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (8)-7-

30 amino-2-fluoro-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS
m/ie (%): 442.3 (M-H, 100).



nO~ a}(S)-2-tert-Butox arbonylamino-3-(5-methyl-2-nitrohenow)-propionic acid The title compound was
obtained in 61 % yield according to the procedures described for 15 example 5a using
(S)-2-tert-butoxycarbonylamino-3-hydroxy-propionic acid and 3- fluoro-4-nitrotoluene, MS m/e (%):
339.0 (M-H+). %} 83493 mino-5-methyl phenoxy~2-tert-butoxycarbonyl&fHEHBBEHRE acid The
title compound was obtained in 44 % yield according tozhe procedures described for 20 example 5b
using (S)-2-tert-butoxycarbonylamino-3-(5-methyl-2-nitro-phenoxy)- propionic acid, MS mie (%): 311.0
(M+H+, 100). c) ((S)-3-Methyl-8-0x0-6 7 8 9-tetrahy#rsebldRa-9aza-benzocyclohepten-7-vl)- carbamic
acid tert-butyl ester 5.3l title-sqnepen3dwas, pftaineshiiy88-Yookekl aachedingytivihpproredures
described for ex le 5 Is -3-(2-amipo-5-methyl-phenoxy)-2-tert-butoxycarbonylamino-
propionic acid, M%qn%é-‘:eﬁ%gﬁlg\%(’?é%,g—ﬁé%ﬁ(ﬁf%ﬂw%gﬁaﬁ aB}%(ée) d)((S)-3 9-Dimethyl-8-0x0-6 7 8
9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-vD 30 carbamic acid tert-butyl ester WO 2006/061136
PCTIEP2005/012834 -29 The titIFeF pound was obtained in 76 % yield according to the procedures
described for example 5d using ((8)-3-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-carbamiic acid tert-butyl ester, MS We (%): 307.3 (M+H+, 100). 5 e) f5
j-7-Amino The hydro-Qk-5<0xa-%=aza-benzocyclohepten-8-one The title compound was obtained in
84% yield accordind to.the/procedures described for example 5e using
((S)-3,9-dimethyl-8-oxo-6,7,8,9-tetrahydro-5-oxa—9-aza— benzocyclohepten-7-yl)-carbamic acid
test-butyl ester, IH-NMR (ppm, CDC13): 1.59 (s, 2H), 2.32 (s, 311), 3.38 (s, 3H), 3.70-3.78 (m, 1H),
4.04-4.14 (m,ﬁll-a) ;§§t-egf._ 4 (m, 1H), :

N-((S)-3,9-Dimethyi=8=0x0-6, 7,8, 9- ydro-5-oxa-9-aza-benzocyclohepten-7-yN-2- .
methyl-N'-(2,2,3, 315 H8atE BSOS AR SOTRE iR CoMmB oo R WS ShE TP §6 88 yield
according to the praggiitises degscsibpd-fontoexaimple@binsibdydroxy-propionic acid and 4-
2-methyl-N-(2,2,3.8,3-periafilgro-piapy-malanamis asich anfi(H); roo).

amino-3,9-dimethyl-6, 7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one,

-propionic acid

10 b) (8)-3-(2-Amino-5-chloro-phenoxy)-2-tert-butoxyearbonylamino-propionic acid

The title compound was obtained in 50 % yield according to the procedures described for
example 5b using (S)-2-tert-butoxycarbonylamino-3-(5-chloro-2-nitro-phenoxy)-
propionic acid, MS m/e (%}: 331.0 (M+H", 100).

15 ¢) ((8)-3-Chloro-8-0%0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl}-

carbamic acid tert-butyl ester

The title compound was obtained in 85 % yield according to the procedures described for
example 5¢ using (8)-3-(2-2mino-5-chloro-phenoxy)-2-tert-butoxycarbonylamino-
propionic acid, MS m/e (%): 311.0 (M-H", 100).

20
d) ({8)-3-Chloro-9-methyl-8-0x0-6,7,8 9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-
yD-carbamic acid tert-butyl ester

The title compound was obtained in 65 % yield according to the procedures described for

example 5d using ((S)-3-chloro-8-0%0-6,7,8,9-tetrahydro-5-oxa-9-aza-
25  benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e {%): 327.1 (M+H', 100).

e} {8)-7-Amino-3-chloro-9-methyl-6,7 -dihvdro-9H-5-0xa-9-aza-benzocyclohepten-8-

one

The title compound was obtained in similar yleld according to the procedures described
30  for example 5e using ((8)-3-chloro-9-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 227.3 (M+H", 100).



MS m/e (%): 438.3 (M+H+, 100). Example 8a 20
N-((S)-4-Fluoro-9-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-
yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 1 and Example 8b
N-((S)-4-Fluorg:9anstinii8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocycld 8 e s/ 112834
yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamigdg-epimer 2 O\\ O,y NH NH 25
a)(S)-2-tert-Butoxycarbonylamino-3-(2-fluoro-6-nitro-phenoxy)-propionic acid benzyl ester A solution
of 3.00g (19 mmol) 2-fluoro-6-nitrophenole and 7.26 g (28 mmol) triphenylphosphine in 20 ml
terahycrofurane w3 fepteclal: 2 mih A 84 26 30mmol sl szpricasiadaiedon
minutes. Then 5.44 gl (18 - ert butxy ar onyl- L- erl e ben | ester was added and after
stirring at room t 5 ' 834~-30 for 16 hrs the solvent was
removed by dustnrﬁhonmm@meémeqhasrpdnpﬁéa"/byle&,dwemai@&pﬁy pivgiflaselestiyed for

I(‘le)ptane/ eéhy|§ce@%gn@5%%ﬁhgzlrﬁgﬁ?ﬁ@ @i,%)ﬁ%lgntgﬂ%ﬁ)(ﬁ%m) malonamic alcnd and (8)- 7—" "
S)-2-tert-butoxycarhon ino-3-(2 x ropionic_aci z yellow oi
MS mie (%): 452. inﬂ\ﬂg ; gd%‘ éiﬁi))?og) Cgrij( (gsr?lﬁg% ugro%ﬁjer%gcyﬁq?gf rt)l% c;?x%t&r S
arbonylamino-propitni$ Adieh- TREHS éBMpound was obtained in quantitative yield according to the
procedures described for example 5b using (S)-2-tert- butoxycarbonylamlno -3-(2-fluoro-6-nitro-
phenoxy)-propionic acid, MS m/e (%): 314.9 (M+H+ %n A9 €)((S) 4 Fluoro 8 ox0 67 8
9-tetrahydro-5-oxa-9 aza-benzocyclohepten-7-Y1}- carba Ic acid tert-butyl ester The titl compound

was obtainediih 55-9%)i319-Rieevaihg-frene Hict EaHa e ey #6 bERA e P g2
(S)-3-(2-amino-6-fhargratrenmy) ¥ 2-iRkthlioxyqadyet)yhahinamide

a) (8)-2-tert-Butoxycarbonylamino-3-( 5-methyl-2-nitro-phenoxy)-propionic acid

The title compound was obtained in 61 % yield according to the procedures described for
15  example 5a using (8)-2-tert-butoxycarbonylamino-3-hydroxy-propionic acid and 3-
fluoro-4-nitrotoluene, MS m/e (%): 339.0 (M-H™).

b) (8)-3-(2-A mino-5-methyl-phenoxy)-2-tert-butoxycarbonylamino-propionic acid

The title compound was obtained in 44 % yield according to the procedures described for
20 examplé 5b using (S)-2-tert-butoxycarbonylamino-3-(5-methyl-2-nitro-phenoxy)-
propionic acid, MS m/e (9%): 311.0 (M+H", 100).

c) {{S)-3-Methyl-8-0x0-6,7 .8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-vl)-

carbamic acid tert-butyl ester

25  The title compound was obtained in 38 % yield according to the procedures described for
example 5¢ using (S)-3-(2-amino-5-methyl-phenoxy)-2-tert-butoxycarbonylamino-
propionic acid, MS m/e: 293.4 (M+H™), 237.1 (M-tBu), 193.1 (M-BOC).

d) ((8)-3.9-Dimethvl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl}-

3¢ carbamic acid tert-butyl ester




15 propionic acid, MS m/e (%): 297.0 (M+H+, 100). d) ((S)-4-Fluoro-9-methyl-8-ox0-6 7.8
O-tetrahydro-50xa-9-aza-benzocyclohepten-7- vif-carbamic acid ter-butyl ester The title compound was
obtained in 86 %’)Xé,e}d chg)rdlng to the procedures described for 20 exam Ie 5d usi ng

((S)-4-fluoro- 8vo%5- %L? é g° -tetrahydro-5-oxa-9-aza-benzocyclohepten- 7-y AN LEN tert- butyl
ester, MS m/e (%): 311 1 (M+Ht, 100). e) (S) 7 Amino-42floro-9-methyl-6

7-dihydro-9H-5- -0X@- a-benzocycloh ten-g- one Theéu%e com untgl1 was obtained in 68% vyield
according to the pro%e G S WAL HIe e A e R RSFY g 10 the procedures describe
((S)-4-fluoro-9-mé&hyr8rpkod B {Eirdhyarorsione- © 7k a-rershodyeidlwsptenzz-yl)-carbamic acid
tert-butyl ester, M:vdey(%ode2E0-9-(M-tH5andi0Q)id)dN-HUS) HeFii0rasImeth vl 48-0xovb: 718 100).
O-tetrahydro-5-oxa-9 aza-benzocyclohepten-7- 30 yl -2-methy-N'-(2 2 3 3

3-pentafluoro-propyl malonamlde The tltle compound was obtalned in 66% yleld accordlng to the
procedures désci S0 Jeictatiss yig-gidlonamic acid
and (S)-7- amlno%ﬂ&ﬁw&mhﬁlvﬁgadmmmﬁﬂ%ﬁm Qc&ﬁaiihgmaﬂwpiok@memcﬁsaﬂle@dﬁg@lmers
frene oaned DY SUAle AR SlaRIs AN ERIAASIUNRG R @g’é;  Epimer-1:MS me (9):

440.1 (M-H+, 100) [a o In MeOH imer- 2 440.2 M H+, 100), [a]
589 = -161 (0.23STHAES PWdi@o@/%ﬂsecﬁéﬂﬁ[g b?fé?mlw P ba-59 s
N-((S)-4-Chloro-2khpth§?-8-dh6, 389 3&}%?%75{@{&@%%&@(1@@%%%%@ (m, 1H),
yl)-2-methyl-Ny-(262:3.3 @r ng@j uoro-propyl)-malonamide-epimer | and 5 Example 9b
N-((S)-4-Chloro-9-methyl-8-oxo- 6 7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-
yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 20 NN YOCIONF

f) N-((8)-3.9-Dimethyl-8-0x0-6,7,8.9-tetrahvdro-5-oxa-59-aza-benzocyclohepten-7-v1}-2-

methyl-N'-(2,2,3,3.3-pentafluoro-propyl-malonamide

The title compound was obtained in 90% yield according to the procedures described for
15 example 2b using 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (S)-7-

amino-3,9-dimethyl-6,7-dihydro-9H-5-0oxa-9-aza-benzocyclohepten-8-one,

MS m/e (%): 438.3 (M+1H", 100).

Example 8a
20 N-({8)-4-Fluoro-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-o0xa-9-aza-benzocyclohepten-7-
y1)-2~methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 1 and
Example 8b
N-((8)~4-Fluoro-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-
y1)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 2

F
F

G
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O
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N
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25

a) (S}-2-tert-Butoxycarbonylamino-3-(2-fluoro-6-nitro-phenoxy)-propionic acid benzyl

ester

A solution of 3.00g {19 mmol) 2-fluoro-6-nitrophenole and 7.26 g (28 mmol)

triphenylphosphine in 20 ml tetrahydrofurane was treated at -3°C with 4.34 ml (28
30 mmol) diethyl azodicarboxylate for 10 minutes. Then 5.44 g (18 mmol) N-tert-

butoxycarbonyl-L-serine benzyl ester was added and after stirring at room temperature



O F 10 F F Chiral a) (S)-2-text-Butox~carbon~lamino-3-(2-Chloro-6-nitro-phenoxyy~pronionic acid
benz~I ester Under an inert atmosphere, a solution of 6.5 g (25 mmol) of triphenylphosphine in 20 ml
of tetrahydrofurane was treated with at 0C with 3.9 ml (25 mmol) of diethyl 15 azodicarboxylate.
Thereupon, 3.%¢ {t9%/aaman) of 2-chloro-6-nitrophenol were added and thePfSAERRMSMIREH e was
stirred at OC for 15 minutes. Finally, 4.93 g (17 mmol) of {S)-2-
tert-butoxycarbonylamino-3-hydroxy-propionic acid benzyl ester were added and the reaction mixture
was left to warm 4 neops theperatties Adtesstiring fdi 1B hendsHioreddeavaskingfisgd the solvent was
evaporated undeyeduGed BIESSHT %%&g%lt@%i%%ﬁ%%/%%%%ﬂéqg&&@%%@@o Theopiggieitated
tr|phenylphosphlnoxur:ir1 ered and was with ether. The combine dagrates were evaPorated to
yield 12.8 g of th&-Ehid@0Hroitict AT HrowrArRABI BN Hal Erﬂaafﬁr?)&’&f&? SRR B ™
chromatography and sitieglgeleusing:hepiahé/and/etby) 462th{da3He eli@nt. There were obtained 3.9
g (50%) of the title compound as a.yellow oil, [0]559 = -5.96 (c=1.0% in MeOH), MS m/e (%): 25
468.1 (M+NH4+, 100), b) S) -3- (2 Amlno 6 Chlor-henx -2 te>g bufoxycarbon%lamlno propionic
acid In an analogééS raAHETAREY il . e yarogernation or (S,

tert- butoxycarbori@hamﬂha@r@&whﬂbmsmméwemwﬁtﬁrwmﬁéW%%M@ﬁié@%é‘%%ﬁng

Raney-nickel instgad. of.naadi ﬁ%ﬂ“@sﬁ@@éﬁtwﬁlﬂa%@é&@o&hﬁaﬁﬁ&&emwﬁb-aSnatﬂtght brown
foam, MS m/e (%); 329.

2 05/012834 -32 c)
((S)-4-Chloro-8- o%erlé’}?’% (f@’t?gﬁycﬁ? -\%gxap (@/S %]E) 3ocy11ﬁr epten-7-vl)- carbamic acid tert-butyl
ester The titletcompound was obtained in 63 % yield according to the procedure described in example
5c) by intramolecgbl@(@@@%@I@&@f@)@&@tﬁm&mﬁ-@h&@ﬂo@hemoﬁvaat&pten ~7-yl)-carbamic
tert-butoxycarbonyl m|n qul nic acid as a white solid, M589= -85.7 (e=1.0% in MeOH), MS m/e
(%): 330.0 (M+N ~4-Chloro-9- methyl -8-0x0-6 7
9-tetrahydro-5-oxab8 %ﬁa%ﬁ%@ﬁdﬁﬁé}%ﬂe‘} “S‘/WC/Q%QWG%‘HH%FP6}befré’§fé1t”res described for

example 5¢ using (8)-3-(2-amino-6-fluoro-phenoxy)-2-tert- butoxycarbonylamino-
15  propionic acid, MS m/e (%): 297.0 (M+H", 100).

4y (( $)-4-Fluoro-9-methyl-8-0%0-6,7,8.9-tetrahydrg-5-oxa-9-aza-benzocyclohepten-7-

yl)}-carbamic acid tert-butyl ester

The title compound was obtained in 86 % yield according to the procedures described for
20 example 5d using ((8)-4-fluoro-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-

7-y1)-carbamic acid tert-butyl ester, MS m/e (%): 311.1 (M-+H?*, 100).

e)( S)-7—Amino-4nﬂuom—9-methv1~6,7—dihvdrom9}1—5—oxa-9~aza—benzocvclohenten—8—

one The title compound was obtained in 68% yield according to the procedures

25  described for example 5e using ((S)-4-fluoro-9-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 210.9 (M+HT,
100).

f)y N-( (8)-4-Fluoro-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-

30 y)-2-methyl-N'-(2,2.3.3 3-pentafluoro-propyl)-malonamide
The title compound was obtained in 66% yield according to the procedures described for

example 2b using 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (8)-7-
amino-4-fluoro-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one.
Epimers were obtained by chromatography on silicagel with heptane/ ethylacetate,

35 Epimer-1:MS m/e (%): 440.1 (M-HY, 100), [a] 589 = ~131° (0.28% in MeOH), Epirner-
2:MS m/e (%): 440.2 (M-HT, 100}, [a] 589 = -161° (0.23% in MeOH).



io The title compound was obtained in 97 % yield according to the procedure described in example
5d) by alkylation with methyliodide of ((S)-4-chloro-8-ox0-6,7,8,9-tetrahydro-

5-oxa-9-aza-b ten 7-yl)-carbamic acid tert-butyl ester as a ye%I il, [a]589=-83.2
(c=0.9% in M %ﬁ%%@? & (%): 327.1 (M+H+, 100). 15 e){S) 7Amino-4-c %gg% t’r‘%%eét 28?
7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8- one Thé title compound was obtained in 92 % vyield
according to the procedure described in example 5e) by cleavage of the protecting group of
((S)-4-chloro-9-methyl-8-oxo- 6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid
tert-butyl ester as an off-white solid, [a]589 = -178M4wplk. 0% in MeOH), MS m/e (%): 227.1 (M+H+,
100). 207) N ((SN“(@'}”@r@h?ofH@% 9:66-8, 94 eteahyrlrara-9xa:dsaza-hanserislaheaten-7- yl) 2

methyl-N'-(2 2 3 3 3- oro malopamide-e and, 4-Chloro- 9 ethyl-8-0x0-6 7 8
9-tetrahydro-5-0Xal 5‘2 cgfﬁd?o %ir%‘?éﬁ‘ C’Kio ?@f 79%1? Y N acil ah

3-pentafluOropropyl)-malonamide-epimer 2 25 The title compounds were obtained according to the
procedure described in example 2b) by condensaw

(S)-7-amino-4-chloro- yI -6 7 dihydro- QH% begzox% ohe teg -8- g {th
2-methyl-N-(2,2,3%3 ésiéln? Rf8r Ugrﬁ’f:ﬁ ‘r%?teé x 1) e sep§raﬁg Heto isomers
was performed bylilasm@hmbméf@grapHyp@ntsﬂmgerﬂBﬂhm@aagT@dréWé 100%:0%- to
0%:100%-mixture of heptane and ethyl acetate as the eluent. There were obtained 19% of theory of
the first eluting isomer as a colourless foam, [a]589= -29.5 (c=0.4% in MeOH), MS m/e (%): 456.3
(M-H+, 100), and 7% of ter eluting isomer as a colourless foam, [a]589=-53.6 (c=0.2% in
McOH), MS m/e (%6)4 gH+, 100). 35 WO 2006/061136 PCT/EP2005/012534 -33 Example
10a N-((S)-4,9-Dimethw-8-0x0-6:748,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-2-
methyl-N'-(2,2,3,3,3 entafluordlproO Isma%‘fmide-epimer 1 and 5 Example 10b

F

Chiral

a).(8)-2-tert-Butoxvcarbonylamino-3-(2-chloro-6-nitro-phenoxy)-propionic acid benzyl

ester
Under an inert atmosphere, a solution of 6.5 g {25 mmol) of triphenylphosphine in 20 ml
of tetrahydrofurane was treated with at 0°C with 3.9 ml (25 mmol) of diethyl

15 azodicarboxylate. Thereupon, 3.0 g (17 mmol) of 2-chloro-6-nitrophenol were added and
the reaction mixture was stirred at 0°C for 15 minutes, Finally, 4.93 g (177 mmol) of (§)-2-
tert—butoxycarbonylanﬁnm3~«hydr(-)xy—propi0nic acid benzyl ester were added and the
reaction mixture was left to warm to room temperature. After stirring for 18 hours, for
the working-up the solvent was evaporated under reduced pressure and the residue

20 triturated in ether at 0°C. The precipitated triphenylphosphinoxide was filtered and
washed with ether. The combined filtrates were evaporated to yield 12.8 g of the crude
product as a brown-yellow oil. The crude product was purified by chromatography on
silica gel using heptane and ethyl acetate as the eluent. There were obtained 3.9 g (509%)
of the title compound as a yellow oil, {alsge = -5.96° (c=1.0% in MeOH), MS my/e {%):

25 468.1 (M+NH,, 100).

b) (5)-3-( 2. Aino-6-chloro~phenoxy)-2-tert-butoxvcarbonvlamino-propionic acid

In an analogous manner to that described in example 5b), the hydrogenation of (5)-2-
tert-butoxycarbonylamino-3-(2-chloro-6-nitro-phenoxy)-propionic acid benzyl ester

30  using Raney-nickel instead of palladium as the catalyst yielded (91%) the title compound
as a light brown foam, MS m/e (%). 329.3 (M-H™, 100).



N-((S)-4,9-Dimethyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-2-
methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 2Y ONONF N O F F Chiral 10 a)
(S)-2 2-Dioxo-226-f 12 3}oxathiazolidine-3,4-dicarboxc acid 4-benzyl ester 3-tert- butyl In an inert
atmosphere andumgenaxstusion of moisture, at 0C a solution of 6.9 g (102 anrd)oskrsskazol in 80 ml
of dichloromethane was treated dropwise within 15 minuges 15 with a solution of 2.2 ml (30 mmol) of
thionylchloride in 30 ml of dichloromethane. After complete addition, the reaction mixture was left to
warm to room temperatureraneh-stisking was-cantindes sosa0ominties cEhdrdaften-d golution of 5.0 g
(17 mmol) of (S)-2- tert-butexycarbonylamino-3 -hydroxy-propionic acid benzyl ester in 20 ml of
dichloromethane %%%a%ﬁ%&%%ﬁg%g—?{@%SC.Aﬂer 1 hour at -78C, the reaction 20, mixture was left to
warm to room teniger A OBRAGHHITG WHEOHBRISA BIETFGNTRSIC ths Wé’ﬁ?ﬁi’d&‘fﬁs‘fﬁéeégction
mixture was quenghespiwith) b50nmbabistinttondebBtpobidiic deiduiline orddmic-{hyarwasd separated,
washed with wate, diied Qversqaiim sullate.and eyaperaied Jhe i niaduaL(s maiaf a

d'n 50 mi of thyl .

colourless oil) was dissolv acetate and cooled to hereafter, an aqueous
solution (10%) of &6 Y 8svsii6l 1L EN N Hetad8fiodate, cooled to 0C, and 0.36 g (2 mmol) of

ruthenium(lV)oxide hydrate were added. After stirring at OC for 30 minutes, the organic layer was

separated, filtered gver, Diealit and silisa gel, and,inaly. Syanarated under ieducrah pesssure. There
of the

were obtained 4.0 g (66%) ¢ -2,2-dioxo-226- [1,2,3]oxathiazolidine-3,4-dicarboxylic acid
4-benzyl ester 3-tdHBURARSRALLEE-GHY 88 0lid, [a]5s9 = -21.51 (c=1.0% in McOH), MS rule (%):
356.0 (M-H+, 00T W0!R006/060E 36RO RERDOCS/01 Peldsn cRudingB) hetasemiioxgesrbsA am
”0'3'(2'methy"ﬁ'%EE%&'@%H%WJHQB&&H@Q%%%%@& ((5)-4-chloro-8-0%0-6,7,8,9-tetrahydro-

5-oxa-9-aza-benzocycdohepten-7-yl)-carbamic acid tert-butyl ester as a yellow oil,
(&)= -83.2° (c=0.9% in MeOH), MS /e (%): 327.1 (M+H", 100).

15 e) (S)-7-Amino-4-chloro-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-

one The title compound was obtained in 92 % yield according to the procedure described

in example 5e) by cleavage of the protecting group of {(8)-4-chloro-9-methyl-8-0x0-
6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester as
 an off-white solid, [C]sge= <178.0° (c=1.0% in MeOH), MS m/e (%): 227.1 (M-+H, 100).
20
£) N-((8)-4-Chloro-9-methyl-8-0x0-6,7,8.9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-

W)-2-methvl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 1 and
N-((8)-4-Chloro-9-methyl-8-0x0-6,7,8.9-tetrahydro- 5-gxa-9-aza-benzocvclohepten-7-

v1)-2-methvl-N'-(2.2,3.3,3-pentafluoro-propyl) -malonarmide-epimer 2

25 'The title compounds were obtained according to the procedure descrived in example 2b)
by condensation of (S)-7-amino-4-chloro-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-
benzocyclohepten-8-one with 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic
acid {ex 1¢).

The separation of the two isomers was performed by flash-chromatography on silica gel

30  using a gradient of a 100%:0%- to 0%:100%-mixture of heptane and ethyl acetate as the

eluent. There were obtained 19% of theory of the first eluting isomer as a colourless foam,
[Qsge = -29.5° (¢=0.4% in MeOH), MS m/e (%): 456.3 (M-H", 100), and 7% of the later
eluting isomer as a colourless foam, {0]ss9 = -53.6° {¢=0.2% in MeOH), MS m/e (%):
456.4 (M-F", 100).

35



In an inert atmosphere and under exclusion of moisture, at OC a solution of 1.5 g (10 mmol) of
2-methyl-6-nitro-phenol [Ger.Offen. 3536192] in 30 ml of N,N 5 dimethylformamide was treated
portionwise with 0O mmol) of sodium hydride (55% dispersion in mineral.oil). After complete
addition, stirrir%owzgl(s% Icggﬁa%ued for 1 hour at OC. Thereafter, 3.85 g (11 mr?n%x%ng%&)s)musm
(S)-2,2-dioxo-22,6-[1,2,3]oxathiazolidine- 3,4-dicarboxyd&-acid 4-benzyl ester 3-tert-butyl ester was
added and stirring continued at OC for 3 hours, then at foom temperature overnight. For the
working-up, the solvent 10 was evaporated under FEITR ol?ﬁ’essure, the residue treated with 100 ml of
hydrochloric acidv(l($¥), thBinextracteskd ¢ifmks- withHysBori ofewiadbetaney dtheriradeBraduct (4.0 g)
was obtained as & dark oy o whichy s usiiss v lssiasapatoaraphy on silca gel using a
gradient of a 100%:0%- to 50%:50%-mixture of heptane and ethyl acetate as the eluent. There were
obtained 1.4 g (33%) of the title compound as an yellow oil, 15 [a]589= -1.45 (c=1.0% in MeOH), MS
m/e (%): 431.4 (M+H+, 13). C) (S} 3 (2 Amino 6 methyl phenoxy)
2-tent-butoxycarbonylamino-propionic acid The ti@gaggﬂmmd was obtained in 93 % yield according
to the procedure described in example 5b) béy h%/dr%%’ natg'ion ojg_ benzocvcohepten-7-v1)-2-
(S)-2-tert-butoxy oGS By E:Fittd %rﬁéﬁgxmy)-parzoaploﬁlg %lalbgnzyrgs)ter as a light
brown foam, [a]582&HABIIEA13B p intAle@eprMSinrel@ymddocpitvetd+, 100). d) ((S)-4-Methyl-
8-0x0-6.7.8,9-tetrahydro-5-oxa-9-aza-benzocdohepten-7-vl) carbamic acid tert-butyl ester 25 The title
compound was obtained in 73 % yield according to the procedure described in example 5c) by

intramolecular condensé{t}io of (S)-3-(2-amino-6-methyl-phenoxy)-2-
tert-butoxycarbon i o-fga_gpnic acid as a white solid, [a]359 = -137.82 (c=0.792% in MeOH), m.p.:
179C, MS m/e (%}): 3-M+H 0). 30 e) ((S)-4,9- )imethyl B oxo 6 7 8 9 tetrahydro 5

oxa-9-aza-benzocyclohenten-7¢l- cagpaijié.add tert-butyl ester The title compound was obtained in 28
% yield according to the procedure describe ih cexample 5d) by alkylation with methyliodide of
((S)-4-methyl-8-0x0-6,7,8,9-tetrahydro- 5-oxa-9-az@=benzocyclohepten-7-yl)-carbamic acid tert-butyl
ester as a vistbus brown oil, 35 [a]589= -83.36 (c=0.615% in MeOH), M‘E m{)e ({Q): 30§.§ $M+H+, 65).
WO 2006/061136:PGEEDEgS )3 lexathiazolidine-3,4-dicarboxylic acid 4-benzyl'esier 3-Teft-

butyl

In an inert atmosphere and under exclusion of moisture, at 0°C a solution of 6.9 ¢ (102

mmol) of imidazol in 80 ml of dichloromethane was treated dropwise within 15 minutes

15 with a solution of 2.2 ml (30 mmol} of thionylchloride in 30 ml of dichloromethane,
After complete addition, the reaction mixture was left to warm to room temperature and
stirring was continued for 30 minutes. Thereafter, a solution of 5.0 g (17 mmol) of (S)-2-
tert-butoxycarbonylamino-3-hydroxy-propionic acid benzyl ester in 20 ml of
dichloromethane was added dropwise at -78°C. After 1 hour at -78°C, the reaction

20 mixture was left to warm to room temperature and stirring was continued overnight. For
the working-up, the reaction mixture was quenched with 150 ml of a solution (10%) of
citric acid. The organic layer was separated, washed with water, dried over sodium sulfate,
and evaporated. The crude product (5.5 g of a coloutless oil) was dissolved in 50 ml of
ethyl acetate and cooled to 0°C. Thereafter, an aqueous solution {10%) of 9.0 g (29

25 mmol) of sodium metaperiodate, cooled to 0°C, and 0.36 g {2 mmol) of
ruthenium(IV)oxide hydrate were added. After stirring at 0°C for 30 minutes, the organic

layer was separated, filtered over Dicalit and silica gel, and, finally, evaporated under

reduced pressure. There were obtained 4.0 g (66%) of the (S)~2,2—dioxo—2?u5~

[1,2,3]oxathiazolidine-3,4-dicarboxylic acid 4-benzyl ester 3-tert-butyl ester as a grey
30 solid, [ce]sgs= -21.51° (c=1.0% in MeOH), MS m/e (%): 356.0 (M-H", 100).



The title compound was obtained in quantitative yield according to the procedure described in example
5e) by cleavage of the protecting group of ((S)-4,9-dimethyl-8-oxo-
6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester as 5 a viscous
brown oil, [a] 380 2648144 (c=0.754% in MeOH), MS m/e (%): 207.2 (M+PCA/HIO0)5/4) 2834
N-US)_4y9-Dimethyl-8-o0x0-6,79-tetrahdro-5-xa--aza- be,qzocyclohepten -7-yl)
2-methyl-N'-(2,2,3,3,3-pentafluor(2-propyl)-malonamide- eplmer 1 and 1o
N-((S)-4,9-DimethytB-oxer6B0:8teikahyrb-Oxa-9ratadbenia hen sigige acid benzyl
methyl-N'-(2,2,3, 3 3 pentafluoro propyl)-malonamide-epimer 2 The tltle compounds were obtained
according to the Scedure described in example 2h) by.condensa

(S)-7-amino-4- crﬁg% OUHARAB T AT e B8 47ROk EHS actﬁr!%ﬁ ]tuetho-%?gr%ésv%iﬂwo
2-methyl-N-(2,2, 333t peftafleibsd-propy pheald i Geni© fenadieb (e R AL 1. 5Phel §éb7al?‘btion of the two
isomers was E’erm%@ﬂ?&ﬂlﬂﬁﬂmmf’é&% ByoaRyslicaigelsdsing agiadsmbehanliavte%:- to

50%:50%-mixture of heptane and ethyl ate as the .eluent. Ther Were obtai ec ield of the
first eluting isomérx& QWﬁ‘ife)géﬁdm’fﬁjﬁwj fﬁg%eﬁcf’én BBa%s ok "mep.. ] 7%gcl%ﬂi¥s9r¥n/e (%):

496.1 (M+OAC, 129}, azoomwme%aywptacsrst@elmneunuﬁgswm@weﬂwﬁi@ééﬂmmew@%) 438.3

(M+H+, 100). E m le la “benzyl ester 3-tert-butyl ester was added and stlrrm continued at-
N-((S)-2-Chloro- mefﬁ %Xg)l(%aﬁl r%lu%%ymeest ) ? 6€r7 S%t%e%?;ﬁydro- -0Xa:9-a 5

benzocycloheptef @-ﬁ@li)fzhmeﬁnglm %Z%@ﬁe@&%?ﬂgﬁﬂfé“ﬁsb & gﬁéﬁﬁg up2gleef)?rir‘{eénftl and
Example IIb Ny-((Sis2eheseOumndhytd@ipustrift cnomeidyd- 67 8josittiyal o ieedlore-

benzocycloheptep; 75&8? elhylN (242 333 Raniatuaremiepyimalonanides pricert 21 W0
2006/061136 PC17E 8 12834 -36-0 O N FG CI FF F N
§)%§51% -chromatography on silica

t-
carbonlammo-3-(WasHIreRsHits & BRI M BER QR TS

gel using a gradient of a 100%:0%- to 50%:50%-mixture of heptane and ethyl acetate as

the eluent. There were obtained 1.4 g (33%}) of the title compound as an yellow oil,
15 [ot)sse= -1.45° (¢=1.0% in MeOH), MS m/e (%): 431.4 (M+H', 13).

) {8)-3-( 2-Amino-6-methyl-phenoxy}-2-tert-butoxycarbonylamino-propionic acid

The title compound was obtained in 93 % yield according to the procedure described in
example 5b) by hydrogenation of (5) -2-tert-butoxycarbonylamino-3-{2-methyl-6-nitro-

20 phenoxy)-propionic acid benzyl ester as a light brown foam, [)sse = -7.63° (¢=1.0% in
MeOH), MS m/e (%): 309.3 (M-, 100).

d) {( §)-4-Methyl-8-0x0-6,7,8.9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-

carbamic acid tert-butyl ester

25 'The tifle compound was obtained in 73 % vield according to the procedure described in
example 5¢) by intramolecular condensation of (8)-3-(2-amino-G-methyl~phenoxy)-2-
tert-butoxycarbonylamino-propionic acid asa white solid, {ot]sss = -137.82° (¢=0.792%
in MeOH), m.p.: 179°C, MS m/e (%): 293.3 (M-+H", 100).

30 e}{ (S)—4,9~Dimethyl'~8moxo—6,7,8,9—tetrahvdro~5—oxa~9—aza~henzocvclohepten-7—Vl}-

carbamicacid tert-butyl ester

The title compound was obtained in 28 % yield according to the procedure described in
example 5d) by alkylation with methyliodide of ((S)-4-methyl-8-0x0-6,7,8,9-tetrahydro-
5-gxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester as a viscous brown oil,

35 [o)sgo= -83.36° (c=0.615% in MeOH), MS m/e (%): 307.3 (M+H", 65).



propionic acid The title compound was obtained in 54 % yield according to the procedures described
for 5 example 5a using (S)-2-tert-butoxycarbonylamino-3-hydroxy-propionic acid and 5-

chloro-2- quorQWI n% g ({rlgluoromethyl) -benzene, MS m/e (%): 446.0 (M+NH?1E4%20%0/8 . b) (S)3(2
Amino 4 chloro ?fuoromethyl -phenoxy)-2-tert-butoxycarbonylamino- 10 propionic aci "The title
compound was obtalned in 96 % yield accordlng to the- p’i’%cedures described for example 5b using
(S)-2-tert- butoxycg )- ch : S nenox )
(%): 397.3 (M-H+, T00): 0-4~ 39 Y UTO-5-0) -9-aza-
benzocyclohepterﬂﬁ%@&ﬁ%%&%f f@r@ﬁeﬁﬁlﬂe‘ﬁéﬂtﬁﬁ@‘ﬁt%ﬁ@(ﬂ?@é@}ﬁﬁ Wé@edﬁf&m’e‘ﬂem 62 % vyield
according to the placabletes dasosibed) iordexamplé the pisingting group of {(5)-4,9- ~dimethyl-8-oxo-~
(S)-3-(2-amino-4-ghlgr 0 r t id, MS
e (6 3791 (W LE 100) 2010 (0] 2 Cim e M e e ok S g PG
9-tetrahdro-5-8xa29iserais bé@l‘i@wblbﬁewen ?i%%a{ﬁbﬁrﬁiiﬂc%dﬂd%@lﬁbtyl ester The tltle compound was
obtained in 65 % yjelghaqoerding 1qtherpragedures described for example 5d using
((S)-2-chloro-8-oxo-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza- 25

benzocyclohepten-7- yI) -carbamic aC|d tert- butyl ester MS m/e (%) 395 O (M+H+ 100) e) (S) 7 Amino
2 chloro 9 methyl# %SO npabid 2 4

was obtained in 74%@1}%}&(:@2@1395I@emeﬂptﬁsaﬁufﬁﬁ)dﬁﬂ@ﬂb@diwp{ﬁ&%amale 5eusmg 7

((S)-2-chloro-9-m 5 72%,%t(eitra|§ydr09 2006/
PCT/EP2005/012 %ﬁwﬁlo—ﬁﬁ%%%r- y S rmle
(%): 295.1 (M+HRed 353> rentalgogonnaenyl) analonamidaaiBisiothy -6

7,8,9-tetrahydro- ﬂbxat&m@bﬁez@@mﬁm chztdﬁxgﬂetﬂlylp&bc(cﬁ&&&smbed in example 2b)

3-pentafiuoro=oropyl)malonamiderSpimet - ang N S):2GhIr0-Saetnd8-9x9:4tfluoromethyl-6 7
8.9-tetrahydro-5-gxa-9-aza-
benzocyclohepten-8-one with 2-methyl-N-(2,2,3,3,3-pentaflucro-propyl }-malonamic

15 acid [ex 1c)].
The separation of the two isomers was performed by flash~chromatography on silica gel
using a gradient of a 100%:0%- to 50%:50%-mixture of heptane and ethyl acetate as the
eluent. There were obtained 21% yield of the first eluting isomer as a white solid,
[o]sge= -58.1° (c=0.269% in MeOH), m.p.: 107°C, MS m/e (%): 496.1 (M+OAc, 100),
20 and 9% yield of the later eluting isomer as a white solid, MS m/e (%6): 438.3 (M+H", 100).

Example 11a

N-({S)-2-Chloro-9-methyl-8-oxo-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yi)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide- .

25 epimer1 and
Fxample 11b

N-((8)-2-Chloro-9-methyl-8-o0x0-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1}-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-

epimer 2



benzocyclohepten-7-yl)-2-methyl-N'-(2 2,3 3,3- entafluoro- rol py-malonamide- epimer 2 to
N-((S)-2-Chloro-9-methyl-8-oxo-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide was obtained in 75%
yield accordingxo thespsecsdures described for example 2b using 2- PCT/EP2005/012834
methyl-N-(2,2,3,3,3-pentafluoro-prop),l)-malonamic acipl3 nd (S)-7-amino-2-chloro-9-
methyl-4-trifluoromethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one. 15 Epimers were
obtained by chromatography on silicagel with heptane/ethylacetate, Epimer-1:MS m/e (%): 523.8
(M-H+, 100), Epimer-2: MS m/e (%): 523.8 (M-H+, 100). Exampla 12a 2-Methyl-N-
((S)-9-methyl-8-0x0-4- trlfluorome thyli6,7, 8,9-tetrahydro-5-oxa-9-aza- 20

benzocyclohepten-7- yl) %entaﬂuoro propyl)-malonamide-epimer 1 and Example 12b
2-Methyl-N-((S)-9: - a— -trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten% -(2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 2F H ONF F FFF
25 a) 5-Brorno-2-fl 1-nitro-3-trifluoromethyl-benzene and 1-Bromo-4-fluoro-2-nitro-
5-trifluoromethyl-benzene 12.2 g (49 mmol) 5-bromo-2-fluorobenzotrifluoride were added at 15C to a
mixture of 3.06 ml (73mmol) n|tr|c aC|d (99 5%) in 29 4 mi fumlng sulfurlc acid. The temperature

increased to 30C.dIhBRetetobienspmasbaiixiiping il vidarbecy eI HARP AR e 50 poured

on a mixture of |c§?\ lcTal&eiorganlc materlal was extracted with diethylether. WO 2006/061136

PCT/EP2005/012 38 The organic phase was yashad with sapuaied a9 gggg&egggﬂgéd for
hydrogencarbonate Sonition: kehroma §b ramh on sfsilgel with et té;flacetate/hept § leelded 9.70

gofa 2/1 m|xfureeé?IBPEﬁréng@eT%iFﬁrﬁBt-@iYﬁ?ﬁﬁ’Bfﬁ’}ﬁ@fﬁﬂ NS B LB o

fluoro-2-nitro-5-triflunremeth-banzenss-Asfalsartph-vaseephiatet 01 sHtay MRS
ethylacetate/hept%8)1/19 5-Bromo-2-fluoro-1-nitro-3-trifluoromethyl-benzene, 1H-

b) (§)-3-¢ 2 Amino-4-chloro-6-triftuoromethyl-phenoxy)-2-tert-butoxycarbonylamino-

10  propionic acid
The title compound was obtained in 96 % yield according to the procedures described for

example 5b using (S)-2-tert-butoxycarbonylamino-3-(4-chloro-2-nitro-6-
trifluoromethyl-phenoxy)-propionic acid, MS m/e (%): 397.3 (M-H", 100).

15 o) ((S) _2_Chloro-8-oxo-A-trifluoromethyl-6,7.8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yi-carbamic acid tert-butyl ester

The title compound was obtained in 62 % yield according to the procedures described for
example 5¢ using { S)—3-(2~amino—4—ch}oro—6—triﬂuoromethyi-phenoxy)—Zwtert-
butoxycarbonyl-amino-propionic acid, MS m/e (%): 379.1 (M-H", 100).
20 .
d) ((§)-2-Chlore-9- methvl-§-oxo-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-y1)-carbamic acid tert-butyl ester

The title compound was obtained in 65 % yield according to the procedures described for

example 5d using ({S)-2-chloro-8-ox0- -4-triflnoromethyl-6,7,8,9-tetrahydro-5-0xa-9-aza-
25  benzocyclohepten-~7-yl)-carbamic acid tert-butyl ester, MS m/e (9%): 395.0 (M+H", 100).

e) ( $)-7-Amino-2-chloro-9-methyl-4-trifluoromethyl-6.7-dihydro-9H-5-oxa-9-aza-

benzocyclohepten-8-one

The title compound was obtained in 74% yield according to the procedures described for
30 example Se using ((S)~2»ckﬂoro—9wmethy1—8—oxo-4~triﬂuoromethy1—6,7,8,9-tetrahyd1'o~5—



NMR (ppm, CDCI3): 8.010-8.038 (m, 1H) and 8.368-8.390 (m, 1H); MS m/e (%): 288.8 (79), 286.9
(78), 242.9 (19), 240.0 (22), 161.9 (100). 1-Bromo-4-fluoro-2-nitro-5- trifluoromethyl-benzene, IH-NMR
(ppm, CDC13): 8 7. 709 7.731 (m, 1H) and 8.008- 8.024 (m, 1H); MS m/eé}/o 289 48%, 286.8 (50),
242.8 (27), 2408 T 15F 9 (100). 10 b) (S)-3-(4-Bromo-2-nitro-6-trifluordrHag-r 2005032534
Iheno-2-text-btoxycarbonlamino- propionic acid The tltlétompound was obtained in 64 % vyield
according to the procedures described for example 5a usin .
(S)-2-tert-butoxy RS FAARTRABCEIRDEPERy T FolTBHE R Krigrs Bigy! ester, MS m/e (%): 295.1
bromo-2-fluoro-l-{pitsd<3- (@ifluoromethyl)-benzene (2/1 mixture with 1-bromo-2-
fluoro-1-nitro-3-(trifluoromethyl)-benzene), MS m/e (%): 490.1 and 492 2 (M+NH4+ 100). ¢)
(S)-3-(2-Amino- --trifluorom hen y -D 5_20 agld The title
L0 o - Ml Gra-0 et Yi-pal), -3 ra .. mpl e 5b

compound was cbta
using (S)-3-(4-bromee2rdibisiferiflcion e SREABLHe RBALRPRAIBropionic acid,
MS Wile (%): 36@&&@4%%400) 25 d) ((S) 8 Oxo- 4 trlfluorometh6 78
9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7- yl)-carbamic acid text-butyl ester The title compound
was obtained in @?(0(8)Yhe@lﬂﬁ%oﬁdﬁf?&ﬁ%-@%MQC&Q}H&%H&@MUB%@&%W&ﬁ&xwrﬁa~
(S)-3-(2-amino-6- trn‘luoromethyl ph oxy)- -t butoxycarb naic aC|d MS m/e (%):
347.4 (M+H+, 56}2eys ehgpiensd-gu-2-faetBy - ek BT ER USRS TOrSMetES 7 8
O-tetrahydro-5-oxgifwaza- benzocyclohepten 7 yI) carbamlc ac:ld tert-butyl ester The title compound
was obtained in 79 % vyield according to the procedures described for 35 example 5d using
((S)-8-ox0-4-thifluergisiethghlb, 8 ntelnd it dro-8-oxth:Oramathiyt A 768§ clahdpten-3-g8p-Cazbamic acid

fertbut ester, M We () (00 W0 200GHLR AP A0RSI042834-39 1)

S)-7-Amino-9-met trifluoromethyl-6 7-dihydro-9H-5-o0xa-9-a nzocycl ten-8-one
) ob tamecl in 75% yield accordmg tot e procedures esent ecp f S g}}%%smg%

oF exa
methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (8)-7-amino-2-chloro-9-
methyl-4-trifftuoromethyl-6,7-dibydro-9H-5-0xa-9-aza-benzocyclohepten-8-one.

15 Epimers were obtained by chromatography on silicagel with heptane/ethylacetate,
Epimer-1:MS m/e (%): 523.8 (M-H", 100}, Epimer-2: MS m/e (%): 523.8 (M-H, 100).

Fxampla 12a
2-Methyl-N-((§)-9-methyl-8-oxo-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-
20 benzocyclohepten-7-y1)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 1 and
Example 12b
2-Methyl-N-((8)-9-methyl-8-ox0-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-5-aza-
benzocyclohepten-7-y1)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 2

F
ik
N ‘%“H\”I r
N
o =]
o F

35  a) 5-Bromo-2-fluoro-1-nitrg-3-triflucromethyl-benzene and 1-Bromo-4-fluoro-2-nitro-

5-triflupromethyl-benzene
12.2 g (49 mmol) 5-bromo-2-fluorobenzotrifluoride were added at 15°C to a mixture of
3.06 ml (73mmol) nitric acid (99.5%) in 29.4 ml fuming sulfuric acid. The temperature

increased to 30°C. The heterogeneous mixture was stirred vigorously for 4 hours and then

30 poured on a mixture of ice/water. The organic material was extracted with diethylether.



The title compound was obtained in 73 % yield according to the procedures described for 5 example
5e using ((S)-9-methyl-8-oxo-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-yl)-carbamic add tert-butyl ester, MS m/e (%): 261.1 (M+H+ 100). g)
2-Methyl-N-((Sy®2methyl8-oxo-4-trifluoromethyl-6 7 8 9-tetrahydro-5-oxa-aa2@d/ 012834
benzocyclohepten-7-yl)-N'-(2,2 3 3 3-pentafluoro-propxl)3- 1alonamide-epimer 1 and
2-Methyl-N-((S)-9-methyl-8-oxo-4-trifluoromethyl-6 7 8 9-tetrahydro-5-oxa-9 aza- benzocyclohepten
7-yl)-N'-(2 2 3 3 3rpepialiershRionyl whdlenaiHdeneptsatigdeons sodium hydrogencarbonate
2-Methyl-N-((S)-9-methyl-8-o0x0-4-triflupromethyl-6,7,8,9-tetrahydrQ-5-0xa-9:-
benzocyclohepterslc-r)];]-)l/ -r\@fé‘?@%ﬁ%%@%%’é‘ff‘u6‘%&%?“6‘%6%%1%%%&%%%@ ?olt?t irlfée |9ri78§ (7)%%/0 yield
according to the prdcebitirescdcsbripee oflessmplétoh uEig 2 amsthyi-Renzene and 1-bromo-4-
(2,2,3,3,3-pentaflygeopropyhrmalharimabid- a5 - -amiheQpieethybdparated on silicagel with
trifluoromethyl-6,7-di -OH-5-0xa-9-az8 ocyclohepten-8-0 | v tained by
chromatograpl%y Sﬁgg%g%ﬁ%ﬁﬁ‘%:}ﬁaﬁéfg?ﬁgg‘%ﬁtg%gﬁ%‘fﬁ #A%%%ﬁ(?%f%?fﬁw%+ 100),
Epimer-2: MS m/%ﬁ%@z%@%&&%g@%&ﬁb@iﬁ%&&?’% (m, 1H); MS m/e (%): 286.8
N-((S)-2-Chloro-9¢mpthd-8{080-B4Z. 8 (AR Hehy (20} 5L6X 8 (i} L Henzueyelblveptenizo-5-

V-2 methy-N- (2,3 3 S-RRNUOIO- O ARYNRANANIBR LT HN YA (uh Qa2 tert
Butoxycarbonylamino-3-(4-chioro-2-nitro-rohenoxy-propionic add Th(i title C?%?ound e/i%l obtained in

38 % yield accordff§46Thd Plotbies e LBRBEH 00 ExafHpfashl deing -8 B0 161

(S)-2-tert-butaxycarbonylamino-3-hydroxy-propionic acid and 5- chloro-2-fluoronitrobenzene, MS m/e

(4): 359.1 (V-4 +,100)s 30 ) (9152 Amine:, hioro Bheneni el GRIPRIHRIAG: ropionic
acid WO 2006/061136 PCTTE 12834 -40 The title compound was obtained in 69 % vyield
according to the L scribed for example 5b using )
(S)-2-tert-butoxycatsoitidamine®:Mvehidroizeditrdpiieriddcprdpio Hidaro s re oo gder
(M+H+, 100). 5 c) &{p2 GhlosoBroxo-6.7. Sulrigtihyaabnaxa-Brazadbenapeyaiabapians/i)- carbamic

acid tert-but eigterbromo—}ﬂuorwl—nitro—3m(triﬂuoromethyl)—benzane (211 mixture with 1-bromo-2-
fluoro-1-nitro-3-(trifluoromethyl}-benzene), MS m/e (%): 490.1 and 492.2 (M+NH,,

100).

¢} (§)-3-(2-Amino-6-trifluoromethyl-
20 acid

The title compound was obtained in quantitative yield according to the procedures
described for example 5b using (S)-3~(4-bromo-2-nitro-6-trifluoromethyl-phenoxy)-2-
tert-butoxycarbonyl-amino-propionic acid, MS m/e (%): 365.1 (M+H", 100).

25 d) ((8)-8-Oxo-4-trifluoromethyl-6.7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-

vl}-carbamic acid tert-buiyl ester

The title compound was obtained in 62 % vield according to the procedures described for
example 5¢ using (S)-3-(2-amino-6-trifluoromethyl-phenoxy)-2-tert-
butoxycarbonylamino-propionic acid, MS m/e (%): 347.4 (M+H", 56), 291.0 (100),

30 247.1{32).

e) ((8)-9-Methvl-8-oxo-4-trifluoromethyl-6.7.8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yl)-carbamic acid tert-butyl ester

The title compound was obtained in 79 % yield according to the procedures described for
35 example 5d using ((S)-8-oxo-4-triftuoromethyl-6,7,8,9-tetrahydro-5-0xa-9-aza-

benzocyclohepten-7-yl}-carbamic acid tert-butyl ester, MS my/e (%): 721.5 (2M+H",

100).



The title compound was obtained in 15 % yield according to the procedures described for example 5c
using (S)-3-(2-amino-4-chloro-phenoxy)-2-tert-butoxycarbonylamino- propionic acid, MS We: 311.0
(M-H+). 10 d) %S) -2-Chloro-9-methyl-8-ox0-6 7 8 9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-
yl)-carbamic a0 18 ?%uyﬁ ester The title compound was obtained in 32 &%&W%g@c}% g to the
procedures described for example 5d using ((S)-2-chli@®-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza 15
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 327.1 (M+H+, 100). e)
(S)-7-Amino-2-chloxo-9-methyl-6 7- dlhydro 913 5 -oxa- 9 -aza- benzocyclohepten -8- one The title
compound was dabtained\iniBe% i ' gtdor- 20 example 5e using

((S)-2-chloro-9-methyl-8-0x0:6..(. §_,§ngetrahydro -5-oxa-9-aza- benzocycloheten -7-yl)-carbamic acid
tert-butyl ester, MS m/e (07; ;!227 0 (M+H %O) f) N- (a) eth8-0x0-6,7 8
F-‘i\‘ff-

9-tetrahydro-5- o@@t’gfé‘ﬁ%ﬂ%&ﬁ%@ﬁﬁé’ﬁ RYEL ot
3-pentafluorosprepyiriaionsntides 2s- Mmﬂéw@mﬁ@w&&eﬁbﬁaﬁﬁﬂﬂﬁm@ﬁ@%ﬁi@@c&rding to the

procedures descyficihuaple:20 IR Zreliu R(B:aA 3 pRsao-DIpy Dstnalanamic acid
and (S)-7- amlno-géfhloro 9 methyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS m/e
(%): 458.0 (M+H 00). 30 Example 14

N-((S)-9-Ethyl-8-0x0-6,7,8,9-tetrahydro-S-oxa-9-aza-benzocyclohepten-7-yl)-2-methyl-
N'-(2,2,3,3,3-peniafiugramiopy s maiosamideWQ 200610644361 RO B ER2QB5M03 283 -Udzai p N I J

PRV O F ERE2L2,E0.8,060/6, 1 & drtelraudiosn g hemacy clohienliatde YD gaf bamic

acid tert-bu I'8st at descri e alkylation by

iodoethane of 2-Methyl-N-((5)-9-methyl-§-ox0-4- tx1ﬂuoromethv1 6 7, 8 9, etrahv 10-5-0%a-9-aza-
benzocyclohepten-7-v1)-N'-(2,2.3.3,3-pentaflucro-propyl)-malonamide-epimer 2
2-Methyl-N-{(8)-9-methyl-8-oxo-4-trifiluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-N'-(2,2,3,3,3-pentafluoro-propyl}-malonamide was obtained in

e procedures described for

15 77% vyield according to the procedures described for example 2b using 2-methyl-N-
(2,2,3,3,3-pentafluoro-propylj-malonamic acid and (S)-7-amino-9-methyl-4-
trifluoromethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one. Epimers were
obtained by chromatography on silicagel with heptane/ethylacetate, Epimer-1:MS m/e
(%): 492.1 (M+HT, 100), Epimer-2: MS m/e (%): 492.1 (M+H", 100).

20

Example 13
N-((8§)-2-Chloro-9-methyl-8-0x0-6,7 ,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-
y1)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

Thrtte

25  a) (8)-2-tert-Butoxycarbonylamino-3-(4-chloro-2-nitro-phenoxy)-propionic acid

The title compound was obtained in 38 % yield according to the procedures described for
example 5a using (S)-2-tert-butoxycarbonylamino-3-hydroxy-propionic acid and 5-
chloro-2-fluoronitrobenzene, MS m/e (%): 359.1 (M-H", 100).

30 b) (8)-3-(2-Amino-4-chloro-phenoxy)-2-tert-butoxycarbonylamino-propionic acid




5 (S)-(8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-bemocyclohepten-7-yl)-carbamic acid tert- butyl ester
[Chem.Pharm.Bull. 1986, 34(3), 1128-47] yielded (87% of theory) the title compound as a white solid,
m.p.: 112C, MS m/e (%): 307.1 (M+H+, 93). b)(S) 7 Aio-9ethl-6
7dihdro-9H-5-oa9eazatb®mocycl0heten-8-one io The title compound waBGh&RtesloN2B36% yield
according to the procedure described in example 5e) by fleavage of the protecting group of
((S)-9-ethyl-8-0x0-6,7,8,9-tetrahydro- 5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl
ester as a white Sictife @nfAGIMS odieifi) 1267 B (MilkHdcT@NglD &)dbi¢SHorEthvBiloxbie 7 8

J tewan-dio-S-oxg. aeaibemacusionaeianiodl.-melaliag.212 dhenaliorpiapymalnamide

The title compou n 74% yle accordin the procedure described in example 2b)
by condensation B@(%?chﬁﬂﬁé@ ’é‘{ﬁw’é 72 drﬁ;}&’% 4 %-nga 9-aza- benzocyclohepten-8-one with
2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic 20 acid [ex Ic)], m.p.: 152C, MS m/e (%): 4383
(M+H+, 100). £xampe 3 - hioro-8-0x0-6,7.8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-vl)-
N-(3,5-Difluoro-benzyl)-2-methy I-[EI -((6R, 75)-6-methyl-8-0x0-6,7,8,9- tetrahydro -5-
oxa-9-aza-bemodyctshepten=reytEmatoramide ~ |1 ~N NH aN ~ aF F 25 a)
(2S.3R)-2-tert-Buttmeysirbompemihuag {2 ard R A o xigbiasaidiasit Worrendruedesg ibed for
PCT/EP20051012834p14% Tiadiths-sampaund was qbtained:if) 73 Weldgesomiylgdmihe procedures
described for example 5a us én glfg:flg tg 2{ onyl-L-threonine and 1-fluoro-2-nitrobenzene, MS
m/e (%): 339.3 (I\fl’rl‘-aly-)ﬁ‘a%:03)(:1 gf)[ ;l @F Ino-phenoxy)-2-tert-butox carbonylamino-butyric
acid The title dompound was obtained in 58 % yield according to the procedures described for

example 5b usingi{28; BR):Rited-butexytarbemdaBina-8(Rr-ditro-plesox) it S -m/e (%):

311 (M+H+, 81), %ﬁ—cégb%%icza]é}d(’%gtlbuwl ester

The title compound was obtained in 32 % yield according to the procedures described for
example 5d using ((8)-2-chloro-8-0%0-6,7,8,9-tetrahydro-5-oxa-9-aza-
15 benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 327.1 (M+H", 100).

e) {$)-7-Amino-2-chloro-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-

one
The title compound was obtained in 86% yield according to the procedures described for
20  example Se using ((S)-2-chloro-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-o0xa-8-aza-
benzocyclohepten-7-yi)-carbamic acid tert-butyl ester, MS m/e (%): 227.0 (M+H", 100).

) N=((8)-2-Chloro-9-methyl-8-0x0-6,7.8.9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-
v1}-2-methyl-N'-(2.2,3,3.3-pentafluoro-propyl)-malonamide

25 The title compound was obtained in 84 % yield according to the procedures described for
example 2b using 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (5)-7-
amino-2-chloro-9-methyl-6,7-dihydro-9H-5-o0xa~9-aza-benzocyclohepten-8-one, M3
m/e (%) 458.0 (M+H", 100).

30 Example 14
N-((S)-9-Ethyl-8-0x0-6,7,8,9-tetrahydro-5- oxa-9-aza-benzocyclohepten-7-yl)-2-methyl-
N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



1o c) ((6R 7S) 6 Methyl 8 oxo-6 7 8 9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-vl)- carbamic acid
tert-bu 1 ester The title compound was obtained in 32 % yield according to the procedures described
for example in %§ R)-3-(2-amino-phenoxy)-2-tert-butoxycarbonylamino-butyric _acid, MS m/e
(%): 293.1 (MME,@%?, 8.9 (100), 192.8 (90). 15 d) ~6R 7S) 7 Amino 6 ?hgé}%‘??%’s’x””“
7-di~dro-9H-5-0xa-9 aza-benzocyclohepten-8-one Thettitte compound was obtained in 20% yield
according to the procedures described for example Se using
((6R,7S)-6-methyl-8-0x9-6, 4 8,9-tetrahydro-5-oxa-9-aza- benzocyclohepten-7-yl)-carbamic acid
tert-butyl ester, MS-me9t); 193.3 (M+H", 100). 20 e) NN (3 5 Difluoro-benzyl) 2-methyl-N'-((6R 7S)
6-methyl-8-0x0-6 tetr 0-5¢ oxa-9-aza-benzocycloheten-7-y4-malonamide The title
compound was obtained’in 83 % yi ccording to the procedures described for example 2b using
N-(3,5-difluoro-ben2,yl)-2-methyl-nmmalonamis:atid and (6R,7S)-7 25 amino-6-methyl-6,7-dihydro-9H-
5-oxa-9-aza-benzocyclohepten- 8- one, MS Mg’ (%): 418.3 (M+H+, 100). Example 16
N-(3,5-Difluoro-benzyl)-2-[ 1,3] dioonan-Z-migthyI-N'-((6R,7S)- -methyl-8-oxo- 30
6,7,8,9-tetrahydre 3{6X&-9taradinez6d\Hbente NomrafhAzatieRzecyahspten- 7yl an ey
2006/061136 PCTIERZ29934012834 -43 a) 2- [ 1,3]Dioxolan-2-ylmethyl-malonic acid monomethyl ester
To a solution of 1,03 g %? mmol) potassi dr xigde in 15 ml r

(18mmol) (1,3-di]8§303|%ﬁ- -?ﬁﬁ"‘llét f/‘ B?E?}%Flg}i%l%%c? ﬁﬁé{ﬁ&%eﬁz;@‘?&%%%‘?ﬁ%rﬁ’g%%%%&%%ﬁ 85C the
solvent was distilléd-6FoThé Fésidababadreirasted fthen e BRRCa RS > PR SJETE phase was
then acidified with,ggnegatiateshinidresioric mejd4Byjractios vkl éthytave b gayetRelitlg (56%)

2-[1,3]dioxolan-2-ylmethyl-malonic acid monomethy S gy i, gk-NMR (ppm, CDCI3) S
2.38-2.42 (m, 2H)¥0}§%§%8 Tﬁ,W%éq%?qgiﬁ‘g‘?gi%s?’s}ﬁ}g% éj.ggg%lrﬁ,t%}?ﬂggbs t, 1H, j = 3.6 Hz).

b) ( $)-7-Amino-9-ethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one

10 The title compound was obtained in 36% yield according to the procedure described in
example 5¢) by cleavage of the protecting group of ((8)-9-ethyl-8-ox0-6,7,8,9-tetrahydro-
5_gxa-9-aza-benzocyclohepten-7-ylj-carbamic acid tert-butyl ester as a white solid, m.p.:

97°C, MS m/e (%): 207.3 (M-+H, 72).

15 ¢) N=(( S)—9»Ethv1—8—0X0~6,7,8,9—tetrahvdro—5—oxa—9—aza—benzocvclohepten—']—Vi)-2-

methvl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

The title compound was obtained in 74% yield according to the procedure described in

example 2b) by condensation of (§)-7-amino-9-ethyl-6,7-dihydro-9H-5-0xa-9-aza~

benzocyclohepten-8-one with 2-methyi-N- (2,2,3,3,3-pentafluoro-propyl)-malonamic
20 acid [ex 1c)}, m.p.: 152°C, MS m/e (%): 438.3 (M-+H", 100).

Example 15
N—(3,5-Diﬂuoro~benzyl)—Z—meﬂlylmN'«((6R,7S)~6—methy1~8—oxo—6,7 ,8,9-tetrabydro-5-

oxa-9-aza-benzocyclohepten-7-yl)-malonamide

<oy
T

25
a) (28,3R)-2-tert-Butoxycarbonylamino-3-( 2-nitro-phenoxy)-butyric acid




to b) N-(3 5-Difluoro-benz)L)-2-[1,31 dioxolan-2-vimcthvl-malonamic acid methyl ester The title
compound was obtained in 64 % yield according to the procedures described for example Ib using
2-[1,3]dioxolan-2-ylmethyl-malonic acid monomethyl ester and 3,5- difluorobenzylamine,'H-NMR (ppm,
CDCI3) 8 2.37woibi@meAbh), 3.51 (t, 1H, j = 6.8 Hz), 3.76 (s, 3H), 3.84-3.95 M pA43/04282%-4.47 (m,
2H), 4.97 (t, 1H, j = 4.0 Hz), 6.67 15 6.83 (m, 3H). ) N-(3 5-Difluoro-benz)L)-2-[1
3]dioxolan-2-ylmethyl-malonamic acid The title compound was obtained in 90 % yield according to the
procedures desc%@@ﬂ@@o@iﬁ}ﬁﬁmgsldﬂﬁg}%(ﬁ B-difiictbabenzif): 2 fhSprocedures described for

dioxolan-2-ylmethyl-mal amlc [ I 812:08:2:08 ¥m, 2H),
3.43(t 1H,j=6 5¥¢F‘fw G o e LW@‘(,%%’%%%@& H2), 6.98-7.12 (m,

3H), 8.75 (t, 1H, Jmaéeé%)kﬁiﬁ . (slB? ad, 1H) d) N-(3 5-Difluoro-benzyl)
2-[13]dioxolan-2- yImethyI -N-(6R2567 $
9-tetrahydro-5: 0 g%%bgrﬂg%}{%gha{g@&@y}éﬁaggw%Jmmimeas obtained in 60

% yield accor |n ne procedures déscripe for
described f
N-(3,5-difluoro-be B 9 418 ‘fgﬁ@gf‘ﬁl' H%,P?.nz/gl n}gfﬁféc%rg ahe procedures described for

(6R,7S)-7-amino- &mqﬂla;ﬂb@,ﬂr@h@@ﬁ&gw&iobaa‘&%zélb@ﬁmy@téHéﬁté?ﬂ&léﬁé’%%ﬂéc(%) 490.5

(M+H+, 100). 30 EX3MRIS 17e (96): 311 (M+HT, 81), 255 (100}, 211 (71).
N-(3,5-Difluoro-benzyl)-2-fluoro-N'-((6R, 7S)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-

oxa-9-aza- benzocyclohepten -7- yI) 2 propyl malonamlde WO 2006/061136 PCT/EP2005/ 12834 -44-
t~000/N FINN & &pk y R AIDAR YoYeTot e o
obtained in 64 % ymxﬁﬁc&@@g@pﬁmﬁeg@cedures descrlbed for example Ia using

f - id di . 3 |, iEddliay 1.34 (t,
3uHorJoprgpi/szr)opl %"faﬁlp%ﬁ \g S‘f%? /o(g;gm CRARLS %Q;%%c@d&lé hiachidediay 1.34 (

4,33 (0, 2H; 1—7151%2 b) 2-(3
5-Difluoro- benzylm@‘l upLHg %%ﬁdﬁﬁ@%&%?ﬁ%m?%@%ﬂ@' SRV SBiGined in 49
% yield according @dhgproeetiireseseritied foy, 236.9 (100), 192.8 (90) .

15

4y ( 6R,7S)J-Amino-~6~methv1»6,7—dihvdro-QH—5~oxa-9-aza—benzocvdohepten—s—one
The title compound was obtained in 20% yield according to the procedures described for
example 5e using {(6R,7S)—6-methyi—8—0X0ﬁ6,7,8,9—tetrahydro—5~oxa~9~aza-
benzocydohepten-7-yl)-carbamic acid tert-butyl ester, MS mie (9%): 193.3 (M+H", 100).

20
e) N-{ 3 5-Difluoro-benzyl)-2-methyl-N'-({6R,78)-6-methyl-8-0x0-6,7 ,8,9-tetrahydro-5-

oxa-9-aza-benzocyclohepten-7-yl)-malonamide
The title compound was obtained in 83 % yield according to the procedures described for
example 2b using N—(3,5wdiﬂuoro—benzy1)—2-methyi—malonamic acid and (6R,7S)-7-

25 amino—6—meth}71v6,7—dihydro—9ﬂ—5w0}(&—9—azambenzocycloheptenm8»01‘1&, MS m/e (%}):
418.3 (M+H, 100).

Example 16
N—(S,S—Diﬁuoro—benzyl}-Z—[1,3]dioxolan~2~ylmeﬂ1y1~N'—({6R,’7S)w6—meﬂ1y1—8—oxo~
30 6,’7,8,9~tetrahydr0~5—0xa—9~aza—benzocyclohepten—7—Y1)-malonamide

Q?@*x@



1o example Ib using 2-fluoro-2-propyl-malonic acid monoethyl ester and 3,5- difluorobenzylamine,
'H-NMR (ppm, CDC13) 8 0.97 (t, 3H, j = 7.4 Hz), 1.32 (t, 3H, J = 7.1 Hz), 1.34-1.53 (m, 2H), 4.25-4.34
(m, 2H), 4.38-4, 80 rpméZlH 6.69-6.85 (m, 4H). c) 2-(3 5-Difluoro-benzylcarbamotil -2-fluoro-pentanoic
acid 15 The tlﬂ‘ef com’poung was obtained in 70 % yield according to the pIPCngE%%S 884 ibed for
example Ic using 2-(3,5-difluoro-benzylcarbamoyl)-2-fluéde-pentanoic acid ethyl ester, 'H-NMR (ppm,
DMSOd6)8089(t f}l;l =7. LHz 190210(m 2H) 4.24-4.40 m, 2H) 6.91-6.96 (m, 2H),
7.07-7.13 (m, 1H}) & UL“, e slogicacidmonamginy

5-Difluoro- benzZ\ZI)>BMonMﬁ(x(ﬁRg7($$—6}méftth£smlﬁ/dr8}®dMéﬁydrmﬁhm39€&zal@mhzocycIohe
ten-7-yl)-2-propylzpa c%mmiqszi hisstifhe.compoy Hﬁlﬁaﬁagm@ﬁb%mm %Mﬁk%%%@rﬂm to the
procedures described for exa %e 2h ?}ngf 0- beée carb 22 flucg %‘ tanoic acid
and (6R,7S)-7-afMHE s WaHHLe 7 aﬁL;f A AR ecreéioﬁe ef-g-one, 25 m/e
(%): 464.2 (M*+Htwa@o:tBkensiple TBe aqueous phase was then amdiﬂed ‘With concentrated hydrochlonc

ﬁ Methyl- :\lé(BR Z@}T@Eﬁﬁ%ﬂ&?@ﬁ%ﬁﬁa&%@g{m@ﬂ%@@g@@ ﬁZ@é‘dmxolan -2-yhmethyl-malonic
enzocyclohepten-7:-y 3, pen u ami

P CTIEP2005/01 S AR R el B TR e e ot Lt Ui B3 5 yield
according to the groz&ditesd Heﬁs%hhéoﬁfb? (e2HmhpI&22bUsing 4 H), 5 03 (t, 1H,J = 3.6 Hz).

2-methyl-N-(2,2,3,3,3- pentafluoro propyl) malonamic acid and 5
(6R,7S)-7- amlno %}

a n-«% on&a \ 1@/@ (%): 424.3
(M+H+, 100). “Ex yI-N=((6R O mEthy1-8-0%0-6.1 8-0-tetrar 'n - -6xa9aza— io

‘ anydr
benzocyclohepte Ebﬁ%‘ﬂ\wm@é @aaéhﬁé}ﬂ%%éérépwmﬁﬁﬁ%e th @C@edﬂres described for

example 1b using 2-{1,3}dioxolan-2-ylmethyl-malonic acid monomethyl ester and 3,5-

difluorobenzylamine, "H-NMR (ppm, CDCls} § 2.37-2.41 (m, 2H), 3.51 (t, 1H, J= 6.8

Hz), 3.76 (s, 3H), 3.84-3.95 (m, 4H), 4.42-4.47 (m, 2H), 4.97 (t, 1H, ] = 4.0 Hz), 6.67-
15 6.83 {(m, 3H).

¢} N-(3,5-Difluoro-benzyl)-2-11,3]dioxolan-2-ylmethyl-malonamic acid

The title compound was obtained in 90 % yield according to the procedures described for

example 1c using N-(3,5-difluoro-benzyl)-2-[1,3]dioxolan-2-ylmethyl-malonamic acid

20  methyl ester, NMR (ppm, DMSO-de) & 2.05-2.08 (m, 2H), 343 (1, 11, ] =6.9 Hz), 3.73-
3.90 (m, 4H), 4.27-4.36 (m, 2H),4.79 (t, 1H, ] = 4.6 Hz), 6.98-7.12 (m, 3H), 8.75(t, 1H, ]
= 6.0 Hz), 12.71 (s, broad, 1H).

d) N-(3,5-Difluoro-benzvl)-2-[1,3]dioxolan-2-virmethyl-N'-((6R,75)-6-methyl-8-oxo-
25 6,7,8.9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-yl}-malonamide

The title compound was obtained in 60 % yield according to the procedures described for
example 2b using N-(3,5-difluoro-benzyl)-2-[1,3]dioxolan-2-ylmethyl-malonamic acid
and (6R,78)-7-amino-6-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one,
MS m/e (%): 490.5 (M+H", 100).
30
Example 17
N-(3,5-Difluoro-benzyl)-2-fluore-N'-((6R,75)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-

oxa-9-aza-benzocyclohepten-7-y1)-2-propyl-malonamide



IN-//NNHH~ FF FF The title compound was obtained in 60 % yield according to the procedures
described for example 2b using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
(6R,7S)-7-amino-6-methyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS 15 m/e (%):

238.3 (M+H+, #@D)odswample 20 PCT/EP2005/012834
2-Methyl-N-((6S,7S)-6-methyl-8-o0x0-6,7,8,9-tetrahydro-5;0xa-9-aza-benzocyclohepten-
7-yl)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide 0 ~-N -OONFOF 20 F F (6S

7S)-7-Amino-6-meth I~.7-d hydro-9H-5-oxa-9 aza-benzocyclohepten-8-one a) WO 2006/061136
PCT/EP2005/012834 -46 In analogy to the reaction sequence for the synthesis of
(6R,7S)-7-amino-6-methyl-6;7-«dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-one in example 15, the
title compound w btai wtarting with L-(+)-allo-threonine instead of L-threonine, MS m/e (%):
193.4 (M+H+, 10@ _Met ((6S 7S)-6-methyl-8-0x0-6 7 8 9-tetrahydro-5-oxa9-aza- benzo
clohepten-7-yl)-M-22333-pentafluorg- rropylmalonamide The title compound was obtained according
to the procedure described in example 2b) by condensation of
(6S,7S)-7-amino-6-methyl-6,7-dihydro-9H-5-oxa-9-aza lo benzocyclohepten-8-one with

2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid (ex Ic)], MS m/e (%): 424.3 (M+H+, 100).
a) 2-Fluoro-2-propyl-malonic acid monoethyl ester

The title compound was obtained in 64 % yield according to the procedures described for
example 1a using fluoropropyl-propanedioic acid diethyl ester, 'H-NMR (ppm, CDCl;) §

5 0.98 (t,3H, J = 7.4 Hz), 1.34 (t, 3H, } = 7.1 Hz), 1.46-1.51 (m, 2H), 2.10-2.24 {m, 2H),
4.33 (q, 2H, ] =7.1Hz).

b) 2-(3.5-Difluoro-benzylcarbamoyl)-2-fluoro-pentanoic acid ethyl ester

The title compound was obtained in 49 % yield according to the procedures described for

10 example 1b using 2-fluoro-2-propyl-malonic acid monoethyl ester and 3,5-
diftuorobenzylamine, 'H-NMR (ppm, CDCls) 8 0.97 (t, 3H, ] = 7.4 Hz}, 1.32 (t, 3H, ] =
7.1 Hz), 1.34-1.53 (m, 2H), 4.25-4.34 (m, 2H), 4.38-4.58 (m, 2H), 6.69-6.85 (m, 4H)}.

¢) 2-(3,5-Difluoro-benzylcarbamoyl)-2-fluoro-pentancic acid

15 The title compound was obtained in 70 % yield according to the procedures described for
example 1c using 2-(3,5-diftuoro-benzylcarbamoyl)-2-fluoro-pentanoic acid ethyl ester,
"H-NMR (ppm, DMSO-ds) & 0.89 (1, 3H, ] = 7.4 Hz}, 1.90-2.10 (m, 2H), 4.24-4.40 (m,
2H), 6.91-6.96 (m, 2H), 7.07-7.13 {m, 1H), 9.02 (t, broad, 1H}, 13.79 (s, broad, 1H).

20 d) N-(3,5-Difluoro-benzyl)-2-fluorg-N'-((6R.78)-6-methyl-8-0x0-6,7.8 9-tetrahydro-5-

oxa~9~aza~benzocvcloheuten-7—V1}—2-Dropvl—malonamidé

The title compound was obtained in 66 % yield according to the procedures described for

example 2b uéing 2-(3,5-difluoro-benzylcarbamoyl)-2-fluoro-pentanoic acid and

(6R,7S)-7-amino-6-methyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, M3
25 mle (%): 464.2 (M+HT, 100).

Example 18
Q—MethyI-N-((6R,7S)~6~methyl—8-oxo-6,7,8,9-tetxahydro—5—oxa—9—azam
benzocyclohepten-7-y1)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



Example 21 N-((6R,75)-1-Fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
15 7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide O NN iONF OF FFa) (2S
3R) 2 tert But%(éﬁ% Qgé};gg%mmo 3 (3-fluoro-2-nitro-phenoxy)-buyric acid In gnalozﬂﬁslfs manner to that

described in example the reaction of (2S,3R)-2-tert- butoxycarbonylamlno r})2>§33/4butyr|c acid

and 2,6-difluoro-nitrobenzene yielded 20 (78% of theory} the title compound as a brown oil, MS m/e
(%): 357.3 (M-H+, 100). b) (2S 3R) 3 (2 Amino-3-fluoro phen) 2-tert-butoxycarbonylamino-butyric acid
The title compound was obtained in 91% yield according to the procedure described in example 5b)
by hydrogenation of (2S, 3R) -2-tert-butoxycarbonylamino-3-(3-fluoro-2 25 nitro-phenoxy)-butyric acid

as a light brown solid } 584160C, MS m/e (%): 327.4 (M-H+, 100). c}((6R 75) 1 Fluoro 6
methyl-8-0x0-6 -téz%;lydr - %? -9-aza-benzocyclohepten- 7-yl)-carbamic acid tent-butyl ester 30
in

The title compoun W3 tained % yield according to the procedure described in example 5c)
by intramolecular condensation of :3R)-3-(2-amino-3-fluoro-phenoxy) WO 2006/061136
PCT/EP2005/012834 -47 2-tert-butoxycarbonylamino-butyric acid as alight yellow oil, MS m/e (%):
311.1. (M+H+, 12). d) (6R 7S) 7-Amino-I-fluoro 5 8-one The title compound was obtained in 69% vyield
according to the procedure described in example 5e) by cleavage of the protecting group of

ks SRR Y R SRR TR LIS Nelebegapamic
example 2b using 2~ methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and

5 (6R,7S)~7—am1’no-6~methyl—6,7—dihydr0—9H-5—0}{3—9—aza—benzocyc:lohepten~8—one, MS
mie {(%): 424.3 (M+HT, 100).

Example 19
2,2-Dimethyl-N-((6R,7 §)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
10 benzocyclohepten—%yl)—N'~(2,2,3,3,3~pentaﬂuoro~pr0pyl)~ma10namide

H 0 o] [w)
N
S @S
H
&)
F

The title compound was obtained in 60 % yield according to the procedures described for
example 2b using 2,2-dimethyl-N-(2,2,3,3,3- pentafluoro-propyl)-malonamic acid and
(6R,75)-7-amino-6~methyl-6,7-dihydro-9H-5-0xa-9- azawbenzocyclohepten—a one, MS

15 m/e (%): 238.3 (M+H’, 100).

Example 20
Z-Methyl—N»((68,78)—6—methy1—8~oxo~6,7,8,9-tetrahydm-5—oxaw9~aza—benzocyclohepten-
7—7'1)—N'-«(2 2,3,3 3~pentaﬂu0ro~propyl)—malonamide

=
=
=

a) (65.78)-7-Amino-6-methyl-6.7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one



a white foam, MS mle (%): 211.1 (M+H+, 100). 10 e) N- ((6R 7S)-1-Fluoro-6-meth1-8-oxo0-6 7 8
O-tetrahydro-5-oxa-9-aza- benzocyclohepten-7-yl)-2,2-dimethyl-N'-(Z 2 3 3 3-pentafluoro-propy
--malonamide The title compound was obtained in 77% yield according to the procedure described in
example 2b) bwoansarsatson of (6R,7S)-7-amino-I-fluoro-6-methyl-6,7-dinydueStdeS 3834
oxa-9-aza-benzocyclohepten-8-one with 2,2-dimethyl-Nz(2,2,3,3,3-pentafluoro-propyl)- malonamic acid
[ex. 4a)], MS m/e (%): 456.4 (M+H+, 100). Example 22
N-((6R,7S)-1-FIum&@@gﬁmméﬁm@%&&ﬁeymyﬁmﬁmmafambénz/eaymmememlzm-

7-yl)-2-methyl-N'-( entaf ugr;lq r ide, R & d
was obtained in 76% yle?%% K%cordélg tot % oé%%mﬁgﬁrggﬁ&u&gﬁ%%a%%}éﬁ i;gggu&%&ﬁgg (())l;n
én-8

(6R,7S)-7-aminoCbHAisbRE SHEtng 15 th- TenHyhﬁ&fgﬂ?fsmﬂsﬁd%f@da‘zsLb%'ﬁ%&}a With

2-methyl-N-(2,2,3:33pentafluoro-propyl) malonamic acid [example Ic)], MS mle (%): 442.3 (M+H+,
100). Examp

N-((6R,7S)-2 laFeluoro 6meth I- 8 -0X0-6,7, 8 9:t cgclohepten 30

7-yl)-2-methyl- N' A ik S alfide W i 61061136 PCT/EP2005/012834
-48-FN OON IEema;Echlohepten 7~VD N (2 2,3,3,3- Dentaﬂuoro ‘DI.‘ODVD malonamlde

The title compound was obtained according to the procedure described in example 2b)
by condensation of (68,75)-7-amino-6-methyl-6,7-dibydro-9H-5-0xa-9-aza-

10 benzocyclohepten-8-one with 2-methyl-N-{2,2,3,3,3~pentafluoro-propyl)-malonamic
acid [ex 1c)], MS m/e (%): 424.3 (M+H", 100).

Example 21
N-((6R,78)-1-Fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9- aza-benzocyclohepten-
15 7—y1)—2,2»dimethy1—N‘—(2,2,3,3,3-pentaﬂuoro—propyi}-maionamide

N 0
N
N
C
g N F
o

F F

a) (25.3R)-2-tert-Butoxycarbonylamino-3-(3-fluoro-2-nitro-phenoxy}-butyric acid

In analogous manner to that described in example 5a), the reaction of (28,3R)-2-tert-
butoxycarbonylamino-3-hydroxy-butyric acid and 2,6-difluoro-nitrobenzene yielded
20 {78% of theory) the title compound as a brown oil, M3 m/e (%): 357.3 (M-H", 100).

b) (28,3R)-3~(2-Amino-3-fluoro-phenoxy)-2-tert-butoxycarbonylamino-butyric acid

The title compound was obtained in 919% yield according to the procedure described in

example 5b) by hydrogenation of (28,3R)-2-tert-butoxycarbonylamino-3-{3-fluoro-2-
25  nitro-phenoxy)-butyric acid as a light brown solid, m.p.: 158-160°C, MS m/e (%): 3274 -
(M-H, 100).

¢} ((6R,7S)-1-Fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7-yl)-carbamic acid tert-butyl ester

30 The title compound was obtained in 54 % yield according to the procedure described in
example 5¢) by intramolecular condensation of (28,3R)-3-(2-amino-3-flucro-phenoxy)-



F F a) ~S ~R}_2-tert-Butoxycarbonylamino-3-(4-fluoro-2-nitro-phenoxy) butyric acid In analogous
manner to that described in example 5a), the reaction of (2S,3R)-2-tert-
butoxycarbon%m%gfb%-q%droxy-butyric acid and 2,5-difluoro-nitrobenzene ie/]!,‘%%jg% 72%%0 of theory)
the title compound as a brown oil, MS m/e (%): 357.1 (M-H+, 100). b) 2S T
3-(2-Amino-4-fluoro-henoxy)-2-tert-butoxycarbon laminé#bu is acid The title compound was obtained
in quantitative yield according to the procedure, described in exampl, b r ation of
(28,3R)-2-tert-blftﬁ?(?é}é‘ﬁmﬁﬁh?m?@?@'@W%ﬁﬁ@-ﬁﬁggﬂﬁﬁi&y)‘)—‘E‘Lﬁ&i % _Né?; ‘Erown foam, MS
m/e (%): 329.1 (MHE!, 180). ¢) ((6R 7S) 2 Fluoro 6 methyl-8-0x0-6 7 8
9-tetrahydro-5-oxa-9-aza-benzocycloheyten- 7-yl)-carbamicacid tert-butyl ester 15 The title compound

was obtained in %g yield accarding to the pro eq}érgﬁg.sggiggéi_g_&é_ nple.5c) by intramolecular
condensation of SR=3H(2=ammo=a=titre OXY)="2-teTt-0 oxyta‘?ggrlﬁma—m%%‘m -bu yéc;"a“dd as a
light yellow sélid $mme: 141-148C, [ a]589=-180.47 (c=0.483% in MeOH), MS m/e (%): 311 (M+H+,
38). 20 d) (6R 7S)né ARG fuLEGBs Bamed7irioh dielOidcbraxa; Sraiahendocy dlohdbediiB-one The
titte compound was obtai in.64% vyield accarding to the e.d ibed in. axample Se) by
cleavage of the p%atrélguier\%]e‘z;?)gu%e%v ?g&} §f—r§%ﬁﬁ{gr%-%?#%(é%r@-gég}fg-ldﬁﬁ&r&gqn&hﬁ i
6,7,8,9-tetrahydré-58ekac 0z ArBen o6y ClEMBFREPL TP b id-SEicrtalt-Hify FEBPASS5 light
brown solid, m.p 4 1h3k34&, MSomile(%a)1 210x8«(NI 156).100). e) NT-((6R
7S)-2-Fluoroig-methyl-8-0x0-6 7 8 9-tetrahydro-5-oxa-9-aza- benzocycloh ten 7-y1)-2-meth N'-(2 2 3
3-pentafluoro-pro pyl -mlonamide The title compound was ob ir&ed g1 7706)_3/ienld according to the
procedure described o8¢ kar OXe&HEHG 10-2-0Xa-2-222

2 methy N (22,4 peralina RGP 00806130 (0;44% S@QW%dei| namic
example Ic)| as an off-white solid, m.p.:, = mie (y0,. . +_ 4 aRple
N-Butyl-2,2-dimeffergk E@Ebﬁﬁ"g{%éﬁt S’/?—gfgég’-%?»%é@f%ﬁ%%%%%é%@ﬂé’g-dﬁygg& S

15 oxa-9-aza-benzocyclohepten-8-one with 2,2-dimethyl-N- (2,2,3,3,3-pentafluoro-propyl)-

malonamic acid [ex. 42)}, MS m/e (%): 456.4 (M+H", 100).

Example 22
N—((6R,7S)~1-FIuoro-G—methyl—8~oxo~6,7,8,9—tetrahydro~5—oxa—9—azanbenzocyclohepten~
20 7-yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

v C
N
© o%‘g—m F
o F
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The tifle compound was obtained in 76% yield according to the procedure described in
example 2b)} by condensation of (6R,78)~7-amino-1-fluoro-6-methyl-6,7-dihydro-9H-5-

25  oxa-9-aza-benzocyclohepten-8-one with 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-
malonamic acid [example 1¢}], MS m/e (%); 442.3 (M+H", 100).

Example 23
N—((6R,7S)~2~F1uoro—6—methyl—8~oxo—6,7,8,9—tetrahydro—5—oxa-Q«azanbenzocycloheptem
30 7-yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



benzocyclohepten-7-yl)-malonamide H\/H > X HN OO 0 a) N-Butyl-2 2-dimethyl-malonamic acid
1.72 g (10 mmol) 2,2,5,5-Tetramethyl-[1,3]dioxane-4,6-dione and 1.02 ml butylamine io were stirred in
7 ml N,N-diisopropyl-ethylamine for 18 hours at room temperature. The excess
N,N-diisopropywetkpamingswas decanted and the residue was extracted WHtHEIBP28¢fudoed
hydrochloric acid/ethylacetate. The ethylacetate phase was washed with IN aqueous hydrochloric
acid, brine and was dried over sodiumsulfate. Evaporation of the solvent and recrystallisation from
dichloromethane/heptane yielded 60% N-butyl-2,2 15 dimethyl-malonamic acid as white solid, MS We

(%): 188.4 (M+H+ uhI 2 2 dimethyl-N'-((6R 7S)-6-methyl-8-0x0-6 7 8

9-tetrahydro-5- oxa epten- -7-yl)-malonamide The title compound was obtained in 83
% yield according to the proce de for 20 example 2b using
N-butyl-2,2-dimethyl-malonamic aC|d dhd (bR, -[- -amino-6-

methyl-6,7-dihydro-9H-5-oxa-9-aza- benzocyclg ten- 8-one, MS m/e (%): 362.3 (M+H+, 100).
Example 25 25 2,2- Dlmethyl N ((6R 7S)-6- methyl -8-0Xx0- 6 7,8,9- tetrahyro -5-
benzocyclohepterﬂ?ﬁ%@ st iR ARSI oCo b 0T o P rE L)
N~/~\1~0O O a) Zm&&m@hyh{ﬂnﬁeﬂt@ thanadenitraid meidiTile 5ﬁ]etb@mp@1mob€\£§§ ifi’&é—’lﬁeﬂ in 60 %

yield according tojt r . l6:242 usingsia o - ded
2,255 tetramethyIQ%%?g::;1)%(((?31%!1.;‘%ﬁll‘?&(5 R AR P n trobenzene yleide

e-4,6-dione and pentylamine, + 100). b)2 2
Dimethl-N-6R 7S-6- %ﬂffk’é‘%%t%eéﬁl‘@“?&m%s% aG- 34\/|Ménéﬂzo 46 %’?ei@w 186).

--N'-pentyl-malonamide

b) (28,3R)-3-(2-Amino-4-flucro-phenoxy)-2-tert-butoxycarbonylamino-butyric acid

The title compound was obtained in quantitative yield according to the procedure
described in example 5b) by hydrogenation of (28,3R})-2-tert-butoxycarbonylamino-3-

10 (4-fluoro-2-nitro-phenoxy)-butyric acid as a brown foam, M8 m/e (%): 329.1 (M+HT,
100).

c) {( 6R,7S)—2—Fluoro—{ﬁ-methvl»S~0:x0—6,7,8,9~tetrahvdro~Swoxa-Q—azambenzocvdohevten-

7y -carbarnic acid fert-butyl ester

15 The title compound was obtained in 36 % yield according to the procedure described in
example 5¢) by intramolecular condensation of (25,3R) -3~(2-amino-4-fluoro-phenoxy)-
2-tert-butoxycarbonylamino-butyric acid as a light yellow solid, m.p.: 141-148°C, [

ot s89 = ~180.47° (c=0.483% in MeOH), MS m/e (%): 311 (M+H', 38).

w d){ 6R,7S)—7mAmino-2—ﬂuoro—6—methv1~6,7—dihvdro~9H~5~oxa—9-aza—benzocvcloheptenh

8-one

The title compound was obtained in 64% yield according to the procedure described in

example 5e) by cleavage of the protecting group of ((6R,78)-2-fluoro-6-methyl-8-oxo-

6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester as
25 alight brown solid, m.p.: 173-177°C, MS m/e (%): 210.9 (M-+HT, 100).

e} N-({6R,78)-2-Fluoro-6-methyl-8-0x0-6,7,8.9-tetrahydro-5-0xa-9-aza-
benzocyclohepten-7-y1)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

The title compound was obtained in 77% yield according to the procedure described in
30  example 2b) by condensation of (6R,78)-7-amino-2-fluoro-6-methyl-6,7-dihydro-9H-5-
oxa-9-aza-benzocyclohepten-8-one with 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-



The title compound was obtained in 89 % yield according to the procedures described for 1o example
2b using 2,2-dimethyl-N-pentyl-malonamic acid and (6R,7S)-7-amino-6-
methyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS m/e (%%: 376.4 (M+H+, 100).
Example 26 1 %—%%}IQT2-dimethyI-N'-((6R,7S)-6-methyl-8-oxo-6,7,8,9- &TéﬁW 982%%a-9-aza-
benzocyclohepten-7-yl)-malonamide .I(a |~ ~" O O ---@sa) N-Hexyl-2 2-dimethyl-malonamic acid The
titte compound was obtained in 59 % yield according to the procedures described for 20 example 24a
using 2,2,5,5-tetrneasyic[Acid) sarie o H-sieRe & %ﬁglrépn%’fh%f RS- o % (M4#, 100). b)
N Hexyl Z 2 dimgihN¥1{(6R.7S)-6-methyl 8-ox0-6 7 8 9-tetrahydro-5-oxa-9-aza- benzocycloheptten-7-)
[l-malonamide WO 2006/061136 PCT/EP2005/012834 -51 The title compound was obtained in 86 %
yield according to the procedures described for example 2b using N-hexyl-2,2-dimethyl-malonamic
acid and (6R,7S)-7-amino-6-methyl- 6,7-dihydro-glfaf‘i’%‘—ﬁg‘igr-"b-aza-benzocyclohepten-8-one, MS mle
(%): 390.3 (M+H¥B10Q)2,5 Examplel2[(6R,75)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-
N-((6R,75)-6,9- ie”ﬂ%@})/éigﬁrgf:@hﬁﬂy L%g%@yﬁrg-&oxa@-aze}-benzocyclohepten-?-yl)- N'- (22,3,3,3-p
entafluoro-propyl)-m alonamide F "F O O o\ / (6R 7S)-6 9-Dimethyl-8-0x0-6 7 8
9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-vl)- a) 1a carbamic acid text-butyl ester The title
compound was obtained in 69 % yield according to the procedures described for example 5d using
((6R,7S)-6-methyl-8-0%0-6,7,8,9-tetrahydro-5-oxa-9-aza- benzocyclohepten-7-yl)-carbamic acid
tert-butyl ester, @%WM+H+, 100).

o Q

a} N-Butyl-2,2-dimethyl-malonamic acid
1.72 g (10 mmol} 2,2,5,5-Tetramethyl-[1,3]dioxane-4,6-dione and 1.02 ml butylamine

10 were stirred in 7 ml N,N-diisopropyl-ethylamine for 18 hours at room temperature. The
excess N,N-diisopropyl-ethylamine was decanted and the residue was extracted with 1N
aqueous hydrochloric acid/ethylacetate. The ethylacetate phase was washed with 1IN
aqueous hydrochloric acid, brine and was dried over sodiumsuifate. Evaporation of the
solvent and recrystallisation from dichloromethane/heptane yielded 60% N-butyl-2,2-

15 dimethyl-malonamic acid as white solid, MS m/e (%): 188.4 (M+H", 100).

b) N-Butyl-2,2-dimethvi-N'-(( 6R,78)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-

benzocyclohepten-7-v1)-malonamide

The title compound was obtained in 83 % yield according to the procedures described for

20 example 2b using N-butyl-2,2-dimethyl-malonamic acid and (6R,75)-7-amino-6-
methyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8§-one, MS m/e (%): 362.3
(M+H", 100).

Example 25
25 2,2-Dimethyl-N-({6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-N'-pentyl-malonamide



15 b) 6R 7S 7 Amino 6 9 dimethyl 6 7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one The title
compound was obtained in 52 % yield according to the procedures described for example 5e using
((6R,7S) -6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza- benzocyclohepten-7-yl)-carbamic acid
tent-butyl estew MBS 1(5): 207.0 ((M+H+, 100). 20 c) N ((6R 7S) 6 9-Dink€thyk8:x0u2837 8
9-tetra~dro-5-oxa-9-aza-benzocyclohepten-7- yl)-N'-(2 2 3 3 3-pentafluoro-propyl)-malonamide The
title compound was obtained in 89 % yield according to the procedures described for example 2b
using N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6R,75)-7-
amino-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS m/e 25 (%): 424.3
(M+H+, 100). Example 28

N-((6R,7S)-6,9-Dime 0H6 9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)- 2-methyl-N'-
(2,2,3,3, 3-pentaﬂ@§o- r -m a onamlde WO 20061061136 PCT/EP2005/012834 -52- F HN pO
HN O\ | The title f.’)ound was obtained in 79 % yield according to the procedures described for
example 2b using 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
(6R,7S)-7-amino-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, 5 MS m/e (%):
436.1 (M-H+, 100). Example 29 '

N-((6R,7S)-6,9-Dihahidisaihy:-N-pentianaenanic 8k a-9-aza-benzocyclohepten-7-yl)-
2,2-dimethyl-N'- (EK&;&&@Q@&&H&G&@Sptﬁpiyxlédfﬁtaﬂﬁr‘%amﬁﬂéagdérldiﬂgt¢+hdpYOCderES docTivedtfite
compound was OIS .0 Ex@'g' assording forine Reacedulssiescrlagd{en.example Bk using

2,2-dmethyl-N- (2 pentafljoro- 5Jropy )-malonamic acid and
(%) 202. B (M+H", 100

b) 2,2-Dimethyl-N-((6R,7S} -6-methvl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-vl )-N'-pentyl-malonamide

The title compound was obtained in 89 % yield according to the procedures described for

10 example 2b using 2,2-dimethyl-N-pentyl-malonamic acid and (6K, 78)-7-amino-6-
methyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS m/e (%):376.4
(M+H", 100).

Example 26

15  N-Hexyl-2,2-dimethyl-N'-((6R,75)-6-methyl-8-0%0-6,7 ,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yl)-malonamide
7\ o~

a) N-Hexyl-2.2-dimethyl-malonamic acid
The title compound was obtained in 59 % yield according to the procedures described for

20 example 24a using 2,2,5,5-tetramethyl-{1,3]dioxane-4,6-dione and hexylamine, MS m/e
(9%): 216.3 (M+1", 100).

b) N-Hexyl-2,2-dimethyl-N'-( (6R.75)-6-methyl-8-0%0-6.7,8.9-tetrahydro-5-0xa-9-aza-

benzocyclohepten-7-vl i-malonamide




(6R,7S)-7-amino-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-S-one, MS m/e (%):
452.0 (M+H+, 100). Example 30 15
N-((6R,7S)-6,9-Dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)- 2-isopropyl-N'-
(2,2,3,3,3-pen%tva Ia%}rﬁoo-%rlosf)yl)-malonamide Fir FHN~ O O MN~~_ ppp OPF%ZQ% 84136
PCTIEP2005/012834 -53 a) 3-Methyl-2-2 2 3 3 3-pentafiutoro-propylcarbamoyl)-butyric acid ethyl
ester The title compound was obtained in similar g\ﬁligld_accordin to th% roce%uresddes ri%efd for
example b using" RerHEfHARIRYITS S35 ABHIGRAARIEP TIoROS Ry CBERE Khigoppogesges descrived for
pentafluoropropydxamphe2iSing/5-{46)y1305-SigMtki-mal003n5id) Bl petigRI § 2 2 agngno-6-methyl-
3-pentafluoro-prePylgaraamaylhyis acidithestitesempesndwasohtaingd inanttatveoyjeld
according to the procedures described for example Ic using
3-methyl-2-(2,2,3,3,3-pentafluoro-propylcarbamoyl)- butyric acid ethyl ester, MS mle (%): 276.0 (M-H+,
100). 10 c} N5((6R 7S)-6 9-Dimethyl-8-0x0-6 7 8 9li&trapty dro-5-oxa-9-aza-benzocyclohepten-7- y)-2-is
ropyl-N'-(2 2 3 3 3-pertafiuaappmkmnalonarnide Ihetitesornpauntaababiajirtdptes- %ylield
according to the&o ejd res deSCﬁibed for eﬁmﬁle 2bilé§ing

3-methyl-2-(2,2,3'3 S pe bS8 pr oy AR Aoy iEButytic acid and
(6R,7S)-7-amino-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8- 15 one, MS m/e (%):
466.3 (M+H+, 100). Exampl

a) ({ 6R.75)-6,9-Dimethyl-8-0x0-6.7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-~7-yl)-

16 carbamic acid tert-butyl ester

The title compound was obtained in 69 % yield according to the procedures described for
example 5d using ({6R,78)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/fe (%): 307.2 (M+H", 100).

15 b) (6R.78)-7-Amino-6.9-dimethyl-6.7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one
The title compound was obtained in 52 % yield according to the procedures described for
example Se using ((6R,7S) -6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%}: 207.0 (M+H", 100).

20 ¢) N=({ 6R,75)-6,9-Dimethyl-8-0x0-6.7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-

y1-IN'-( 222,3,3,3~pentaﬂuoro—progﬂ)-malonamide

The title compound was obtained in 89 % yield according to the procedures described for

example 2b using N~(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6R,78)~7-
amino-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS m/e
25 (9%): 424.3 (M+H", 100).

Example 28
N-((6R,75)-6,9-Dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7 ~yh)-
2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



N ~F 20 The title compound was obtained in 59 % vyield according to the procedures described for
example 2b using N-(3,5-difluoro-benzyl)-2-methyl-malonamic acid and (6R,7S)-7-
amino-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 432.4 (M+H+,
100). 25 WO 2606/@612¢88°PCT/EP2005/012830. -54 Example 32 PCT/EP2005/012834
N-(3,5-Difluoro-benzyl)-N'-((6R,7S)-6,9-dimethyl-8-0x0-6;7 ,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-yl)-2- [ 1,3] dioxolan-2-ylmethyl-malonamide 000 /1 ~N NN aN'~y\O ~ N
~F 5 The title compound Was obtained in 42 % yield according to the procedures described for
example 2b using N-(3,Sz\%Tuoro-benzyl)-Z-[l,3]dioxolan-2-ylmethyl-malonamic acid and
(6R,7S)-7-amino-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8- one, MS m/e (%):

504.4 (M+H-', 100). Examp}e‘%%o 10

N-(3,5- D|fluoro benzyl)-N'-((6R,7S)-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7- y+)- =f{uoro-2-propyl-malonamide 0 /1N F N~ N F The title compound was
obtained in 71 % vyield acco | to the procedures described for example 2b using

2-(3,5-difluoro- benzylcarbam -2-fluoro-pentanoic acid and 15

E167§ 28()M7+i|wl?_8065f9 ?glmeg%x/llg6 u7r1c§j I\Qasd c[;gtagul;le in 7%_%_'?1% ggc%%gﬁ}/gjt hﬁ? 1o tgrgseaescnbe(é%og‘/o)

N-((6R,7S)-6,9-Dirvethyle@lonsisG, 7-8,8 ettt yehd.5 pengicibarnbyaeleeptels idiind-ethyl-N'-
(2,2,3,3, 3- pentaﬂ%ﬂﬁ?f@@%uﬁ@l@%ﬁﬁ@ﬁd—@7-d1hydr0 9F1-5-0xa-9-aza-benzocyclohepten-8§-one,

5 MS m/fe (%): 436.1 (M-HT, 100).

Example 29:
N~((6R,7S)—6,9~Dimethy’l—8—0x0w6,7,8,9-tetrahydro—5—oxa—9~am-benzocycioheptew7—Y1)-
2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

F £

F

HN&
o I;%‘\(Z
by
10 The title compound was obtained in 97 % yield according to the procedures described for
example 2b using 2,2-dimethyl-N-~(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
(6R,7S)~7—amino~6,9~dimethy1~6,7~dihydro—9H~5—0xa—9—aza,wbenzocyclohepten—S—one,
MS m/e (%): 452.0 (M+H", 100).

Example 30

15 N-((6R,75)-6,9-Dimethyl-8-0x0-6,7,8,9-tetrahydro- 5-oxa-9-aza-benzocyclohepten-7-yl)-
2-isopropyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



WO 2006/061136 PCT/EP2005/012834 -55-~NNNH HOFF FFa)2-(22
3,3,3-Pentafluoro-propylcarbaml)-butyric acid ethyl ester The title compound was obtained in similar

yield accordln%@o (pgo 6edures. described for example Ib using ethylpro anedioic acid monoethyl
ester and 2,2,3, ?3 pen afluoropropyl amine, MS m/e (%): 292.0 (M+H+, %&P (bﬂjﬁ 85 533

3-Pentafluoro-proroylcarbamoyl)-butyric acid The title €6fnpound was obtained in quantitative yield
according to the procedures descrlbed for example Ic usmg )
2-(3,5-difluoro-beén 245 HErAds SR REeD: | FFE5%1.9 (M-H+, 100).

10 ¢) N-((6R 75)’ﬁ;atmmthym&admmﬁne@raaeﬁm@oxac@amdmw@dby@mé@mﬁdwribed
yl)-2-ethyl-N,~(2 2.3 3 3:penigfiugre ;Qﬁ%%em?ﬂ%@ﬁm@%ﬁea&m%m@ﬁeyaa@btamad in 99 %
yield according to the r%Pcedure desc ibed ? ZS;%@% Qﬁ() lgsj o).
2-(2,2,3,3,3-pentBATBIBHEBIR: r’tfﬁ}’ﬁ%&ﬁ%ﬁﬂ SHE 6 ’?%
7-amino-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocydohepten-8-one, MS m/e is (%): 452.3
(M+W, 100). Ex Ql@\é@lw 1 ( 2, 2 3 3 3~Dentaﬂuoro—pronvlcarbamovl)»butvzic acid
(6R7S)9(4Ch| x ,8.9-tetrahydra-5-0xa ?E?B d
benzocyclohepte - -y ezc d’me %?rﬁe }g%ha%%?a% : 8-65?088 %%\ alona r%lgi(ée 8 \SI o NN~ /\F

_OFFFFWO ﬁ@@@/@@fms@m@wépz@@si@% 312,255, pentaiitoro-propylcarbamoyl)

butyric acid ethyl ester, MS m/e (%}: 276.0 (M-H', 100).

10 ¢ N-((6R,75)-6,9-Dimethyl-8-0%0-6,7 .8.,9-tetrahydro-5-oxa-9-aza-benzocvclohepten-7-
y1)-2-isopropyl-N'-(2,2,3.3,3-pentafluoro-propyl}-malonamide

The title compound was obtained in 96 % yield according to the procedures described for

example 2b using 3-methyl-2-(2,2,3, 3,3-pentafluoro-propylcarbamoyl)-butyric acid

and (6R,7S)-7-amino-6,9-dimethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-§-
15 one, MS m/e {%): 466.3 (M+H", 100).

Example 31

N—(3,5~Diﬂuoro~benzy1)-N‘—((6R,7S)—6,9—dimeth3r1—8—0}:0“6,7,8,9—tetrahy‘dro—5-oxa»9~

aza-benzocyclohepten-7-y1)-2-methyl-malonamide

20 The title compound was obtained in 59 % yield-according to the procedures described for
example 2b using N-(3,5-difluoro-benzyl)-2-methyl-malonamic acid and (6R,75)-7-
amino-6,9-dimethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, M3 w/e
(9%): 432.4 (M+H", 100).

25



-56 a)1(6R 75)-9-(4-Chloro-benzyl)-6-methvl-8-ox0-6 7 8 9-tetr~dro-5-oxa-9-aza-
benzocyclohepten-7-yll-carbamic acid tert-butyl ester A solution of 0.10g (342 mmol)
((6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9- aza-benzocyclohepten-7-yl)-carbamic acid
tert-butyl estervit® 2ofisfidirtsethylformamide 5 was added at OC over a pericRCHERRURFIALARY to a
suspension of 0.015 g (342 mmol) sodiumhydride (55%),n 2 ml dimethylformamide. After 30 minutes
0.056 g (342 mmol) 4-chlorobenzylchloride was added and stirring was continued for 3 hours at 0C.
Extraction with water/ethylacetate and chromatogréptaypbn3gilicagel with ethyl.acetate/heptane yielded
0.12g (84%) [(6R,7S)-9-(4-chloro-benzyl)-6-methyl-8-oxo 10
6,7,8,9-tetrahydrey2-Dxand4a-hENZPCKE AREDISs H-\vlincaramissaciy s pbuiiheites asawhite solid,
MS mle (%): 417.2 (M+H+, %}; 361._%“%)?32_) 33]}121_1}{9313_.79@? 7:?)m7&- Aminor9-(4-chloro-bent --6-meth
6 7-dihydro-9H-538X2 G L8 BERITEYC ;ggt’e 8One The title Compound was obtained in 91% yield
according to the procedures described for 15 example 5e using
[(6R,7S)-9-(4-chloro-benzyl)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-
oxa-9-aza-benzocyclghepten-7-yl]-carbamic acid tert-butyl ester, MS m/e (%): 317.1 (M+H+, 100). c)
N [(6R 7S) 9 (4 Co- zyf-6¥nethyl-8-ox0-6 7 8 9-tetrahdro-5-oxa-9-aza- benzocXcioheen-7-yll 2
2-dimethyl N'-2 2,2°3 3 3=pe tafroyl)-malonamide 20 The title compound was obtained in 85 %
yield according to the proceddres described for example 2b using
2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
(6R,7S)-7-amino-9-(4-chloro-benz)l)-6-methyl-6,7-dihydro-9H-5-oxa-9-aza- benzocyclohepten-8-one,
MS m/e (%): 562.3 (M+H+, 100). Example 36 25
N-[(GR’7S)_9_Q4_%%QWQ 9&%{%&@1—({%@1@&@{9&@&6@’%%Eﬁi'@&%%ﬁf@t@)ﬂ%%r@@é&ures described for

- _m y

benzocyclohepten-7-yl|-2 | I-N'-%Z 3,3,3-pentafluoro- )z=malonamide W 2006J06&136
PC'TIEP2005/01238‘3122P35% Bies ﬁ\h( éﬁl_-uor@benz EB—%—PIBE%P{X{?)}&— y m@lﬁiﬁ mgfmamx acl
and (6R,7S)~7—amin0~6,9wdimethy1n6,7~dihydro—9H—S-oxa~9—aza-«benzocyclohepten—&

one, MS m/e (%): 504.4 (M+H", 100).
Exaraple 33

10 Nw(S,S—DiﬂuorOvbenzyl)—N’-((6R,7S)~6,9~dimeﬂ1y1—8~oxo—é,'?,8,9»tetrahydr0m5—oxa~9—

aza-benzocyclohepten-7-y1)-2-fluoro-2-propyl-malonamide

@djﬁ\@

The title compound was obtained in 71 % yield according to the procedures described for
example 2b using 2-(3,5-difluoro-benzylcarbamoyl)-2-fluoro-pentanoic acid and

15 (6R,7S)-7-amino-6,9-dimethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one,
MS mfe (%): 478.4 (M+H", 100).

Example 34

N-((6R,7S)—6,9—Dimethyl—8—oxo~6,7,8,9~tetrahydro—5—oxa~9~aza—benzocycloheptem?«yl)~
2-ethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



F F F The title compound was obtained in 87 % yield according to the procedures described for
example 2b using 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
(6R,7S)-7-amivr‘}8-290- %égpilgro-benzyl) -6-methyl-6,7-dihydro-9H-5-oxa—9-aqu C%“IEPZOO%IOHSM
benzocyclohepten-8-one, s mre (%): 548.3 (M+H+, 100). Example 37 i
N-((6R,7S)-1-Fluoro-6,9-dimethyl-8-o0x0-6,7,8,9-tetrahyiire-5-oxa-9-aza- b enzocyclohepten-7-yl)
-2-methyl-N'- (2,2, 3,3,3-pentafluoro-propyl)-malonamide & N NO/~~ONFOAF 10F Fa) ((6R
7S)-1-Fluoro-6 9-dimeth~1-8-0x0-6 78 9-tetrahydro-5-oxa-9-aza- benzocyclohepten-7-yl)-carbamic
acid tert-butyl ester The title compound was obtained in 96% yield according to the procedure
described in example, byi alkylation with methyliodide of ((6R,7S)-1-fluoro-6-methyl-8-oxo 15
6,7,8,9-tetrahydr@§%{az “befizocyclohepten-7-yl)-carbamic acid tert-butyl ester [example 21 c)]
as a light brown sétid;amy.: 13 -1% [a]589 = -121.8 (c=0.827% in MeOH), MS m/e (%): 325.4
(M+H+, 62). b) (6R 7S)-7-Amino-l-if 0-6 9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza- 20
benzocyclohepten-8-one The title compound was obtained in quantitative yield according to the
procedure described in example 5e) by cleavage of the protecting group of ((6R,7S)-1-fluoro-6,9-
dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester
as a off-white soligdymp.3 585880 u [P 8&pyltdbOeaPnARMe lRidothMeatd), MS m/e (%): 225.1
(M+H+, 100). WO 2006/061136 PCT/EP2005/012834 -58 c) N-((6 7S)-1-Fluoro-6 9-dimethvl-8-0x0-6

7 8 9-tetrahydro-B(a9:37 a5 AARARUIPRELER K RN u2-3:3i3draniafiuerarrepymaenamide

for example 1b using ethylpropanedioic acid monoethy! ester and 2,2,3,3,3-
5 pentafluoropropyl-amine, MS m/e (%): 292.0 (M-+H", 100).

b) 2-(2,2,3,3,3-Pentafluoro-propylcarbamoyl)-butyric acid

The title compound was obtained in quantitative yield according to the procedures
described for example 1¢ using 2-(3,5-difluoro-benzylcarbamoyl)-2-fluoro-pentanoic
acid ethyl ester, MS m/e (%): 261.9 (M-H", 100},

10 oy N-({ 6R.75)-6.9-Dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocydohepten-7-
vi)-2-ethyl-N'-{2,2,3.3.3-pentafluoro-propyl)-malonamide

The title compound was obtained in 99 % yield according to the procedures described for
example 2b using 2-(2,2,3,3,3-pentafluoro-propylcarbamoyl}-butyric acid and (6R,75)-
7-amino-6,9-dimethyl-6,7-dihydro-9H-5-0xa-9~aza-benzocyclohepten-8-one, M3 m/e

15 (%): 452.3 (M+H", 100). |

Example 35

N-[(6R,7S)-9-(4-Chloro-benzyl)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1}-2,2-dimethyl-N'-(2,2,3,3 ,3-pentafluoro-propyl)-malonamide

i
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R0O4922693 5 The title compound was obtained in 86% yield according to the procedure described in
example 2b) by condensation of (6R,7S)-7-amino-I-fluoro-6,9-dimethvl-6,7-dihydro-
9H-5-0xa-9-aza-benzocyclohepten-8-one with 2-methyl-N-(2,2,3,3,3-pentafluoro- propyl)-malonamic
acid [example 3] 2eaep61186-134C, [a]559=-91.73 (c=0.964% in MeOH), M3 mreo(%1)12436.4 (M+H+,
100). 10 Example 38 N-((6R,75)-2-Fluoro-6,9-dimethvl-§-0xo-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-methyl-N'- (2,2,3,3,3-pentafluoro-propyl)-malonamide \OO ~N F-iO p N\
F\ O - F 15 F F @) (6878 B) 24 {t101:6:9rdimethh 810%0-6:x0 & - tedrafminohb-6xaed Baze- _
benzoqycloheptegég%lla%%rb%@l k| |_g ag%ratfrtl)zlétz}/' Q&grcompound was optalned in 83% yield
according to the y alkylation with methyliodide of
((6R,7S)-2-fluoro-6-methyl-8-0x0 2§) 6,7,8,9-tetr rqg-5-oxa-9-aza-| cyclohepten-7-yh)-carbamic
acid tert-butyl ester EeMple’28% f%%%‘ﬂ%ﬁ?@@ﬁlg%'go%é&p.:ﬁ%?ﬂieégg, Fa Sgg 251645
(c=0.790% in Me@H)eMS ykehepsin I8 iearbpmizayibiersRurS pseainih eyl vmvethvI-6
7-dihdro-9H-5:0xg-Q-a%a:425 Renzer Yrsiehanemsnanted heatile pompoufEoras Ghtainedlin 99% yield
according to the procedyre described in, exampl by cleavage afthe nrateeting eyoun,ofn
((6R,7S)-2-fluoro-sé’, & n%‘é%ﬁ@ﬁg%&{%%@gﬂ[gﬁaﬁ? ro-5-oxa-9-aza-benzo ydohe%p?fan-%yl)-carbamic
acid tert-butyl esterkigraluarklpristdconamdisdendslirsos Hanieriv B 6yr 3GURE(BR 75-2-au -6
9-dimethvl-8-0x0-Bxfr &-Actetrah drarakakR8aaand chromatography on silicagel with
ethylacetate/heptane yielded 0.12g (84%) [(6R,78)-9-(4-chloro-benzyl}-6-methyl-8-oxo-
10 6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl}-carbamic acid tert-butyl ester as

white solid, MS m/e (%): 417.2 (M+H", 69), 361.2 (100), 317.1 (91).

b} (6R.75)-7-Amino-9-{4-chloro-benzyl)-6-methyl-6,7-dihydro-9H-5-oxa-9-aza-

benzocyclohepten-8-one

The title compound was obtained in 91% yield according to the procedures described for

15  example 5e using {(6R,7S)~9~(4—ch10r0-benzyl)—6—methyl-8—oxo—6,7,8,9~tetrahydr0~5—
oxa-9-aza-benzocyclohepten-7-yl]-carbamic acid tert-butyl ester, MS m/e (%}: 317.1
(M+H", 100).

¢) N-[{6R,75)-9-(4-Chloro-benzyl)-6-methyl-8-0x0-6,7 .8,9-tetrahydro-5-oxa-9-aza-
benzocvclohepten-7-vi]-2.2-dimethyl-N'-( 2.2.3.3.3-pentafluoro-propyl)-malonamide

20 The title compound was obtained in 85 % yield according to the procedures described for
example 2b using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
(6R,7S)-7-amino-9-(4-chloro-benzyl)-6-methyl-6,7-dihydro-9H-5-0%xa-9-aza-
benzocyclohepten-8-one, MS m/e (%): 562.3 (M+H, 100).

Example 36

25 N- [(6R,’7 $)-9-(4-Chloro-benzyl)-6-methyl-8-0x0-6,7 ,8,9-tetrahydro-5-oxa-9-aza-
benmcyciohepten*']-yl]~2—methyl—N‘w(2,2,3,3,3—pentaﬂuoro—propyi)-malonamide



benzocyclohepten 7 yl -2-meth yl 9-(2 2 3 3 3- entafluoro-propyl-malonamide WO 2006/061136
PCT/EP2005/012834 -59 The title compound was obtained in 89% yield according to the procedure
described in example Zb% by condensation of (6R,7S)-7-amino-2-fluoro-6,9-dimethyl-6,7-dihydro-
9H-5-0xa-9- aﬁ%@ﬂ%@ﬁ Fohepten 8-one with 2-methyl-N-(2,2,3,3,3- penté’ﬂé@gzﬂﬁg@bﬁf Jmalonamic
acid [example Ic)] as a light brown foam, m.p.: 126-134Gj7 [a]559= 5 148.18 (c=0.803% in McOH), MS
We (%): 456.4 (M+H+, 100). Example 39
N-((6R,7S)-1-Fluoro-6,9-dimethyl-8-o0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten -7- yI) -2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide 106 ON NONF

d chmp s obtained in 69% yield according to the procedure described in
R,7S)-7-amino-I-fluoro-6,9-dimethyl-6,7-dihydro-
6ne [example 37 b)] with 2,2-dimethyl-N 15

' ic acid [example 4a)], [a]589=-79.75 (c=1.036% in MeOH),

MS m/e (%): 470.3 (M+H+, 29). Example 40
N-((6R,7S)-2-Fluoro-6,9-dimethyl-8-o0x0-6,7,8,9-tetrahydro-5-oxa-9-aza- 20
benzocyclohepten-7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide FNON OONF
O

The title compound was obtained in 87 % yield according to the procedures described for
example 2b using 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
(6R,7S)-7-amino-9-(4-chloro-benzyl)-6-methyl-6,7-dihydro-SH-5-0xa-9-aza-

5 benzocyclohepten-8-omne, MS m/e (%): 548.3 (M+H7, 100).

-Example 37
N-((6R,75)-1-Fluoro-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocycloheptem?wyl)—2—methyl-N'—(2,2,3,3,3hpentaﬂu0ro—propyl)-malonamide

F \ o
N
ii_
© o)—é—mr:
[§)

F F
a) ((6R,78)-1-Fluoro-6,9-dimethyl-8-ox0-6.7,8.9-tetrahydro-5-0xa-9-aza-

henzocvclohepten-7-vl)-carbamic acid tert-butyl ester

10

The title compound was obtained in 96% yield according to the procedure described in
example 5d) by alkylation with methyliodide of ({6R,7S)-1-fluoro-6-methyl-§-ox0-

15 6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester
[example 21 ¢)] as a light brown solid, m.p.; 130-138°C, {at]sse = -121.8° {c=0.827% in
MeOH), MS m/e (%): 325.4 (M+HT, 62).

b) (6R,79)-7-Amino-1-fluoro-6.9-dimethyl-6.7-dihydro-9H-5-0xa-9-aza~

20  benzocvclohepten-8-one

The title compound was obtained in quantitative yield according to the procedure
described in example 5¢) by cleavage of the protecting group of ({6R,78}-1-luoro-6,9-
dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid
tert-butyl ester as a off-white solid, m.p.: 185-188°C, [ot]sge = -141.9° (c=0.692% in

25 MeOH), MS m/e (%): 225.1 (M+H", 100).



F F The title compound was obtained in 74% yield according to the procedure described in example
2b) by condensation of (6R,7S)-7-amino-2-fluoro-6,9-dimethyl-6,7-dihydro- 25
9H-5-0xa-9-aza-benzocyclohepten-8-one [example 38 b)] with 2,2-dimethyl-N
(2,2,3,3,3-pentaflusreepropyl)-malonamic acid [example 4a)]; [a]58y= -151PZ3/Ee2005888% in MeOH),
MS m/e (%): 470.1 (M+H+, 66). WO 2006/061136 PCTLEP20051012834 -60 Example 41
N-((6R,7S)-2-Fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7-yl)-2-methoxy- N'-(2,2 3,3,3- pentafluoro propyl) malonamide OFNO-OONF OF FF5a)Z

Methoxy-N L2 2 3,43 eqtadluorns i hmalonae seidshestile comaeunsangs gbiained i
comparable yleldc roce ures escribed for .

2-methyl-N-(2,2, BB gelaiienc i opsais oHa i ReR RO HTRA P RS
2-methoxy-malonp@emstessd of diethyl methyl- malonate in step a), MS to m/e (%): 266.0 (M+H+, 69).

D) N (OR 79);2 FHOt R BN QxOchikift A biapyaum é%&iﬁg%%@@%@(m@%@@ﬂﬂ D-2-meth

oxy N' (2 2 3 3 3-pentafiuiora propyll-malonamide he title compoun % yield
according to the BrIEElLTR) dEseR %‘WHOIBO& ES %TW con ensgt%‘(\;%l Hlaf%epd%§

(6R,7S)-7-aminos2ifAione-8- me%wizﬁﬂchxhydﬂm@%m%%@ﬁﬁ%@fc%ﬁwg)%e [example

23] with 2- methox N 3 e r alopanieacid) as-an pifswhite. soli ipa] 589 =
-172.79 (c=0.7958 ff/f“g a“ﬁ/‘l% %%A%%ﬁ%}%g&} HgﬁlggO) 52 Example ol 1
MeOH MS m/e (%) 4564( +H, 100

10
Txample 38
N»-((6R,7S)—2—Fiuoro-6,9—dimethyi-8—oxow6,7,8,9—tetrahydro— 5-oxa-9-aza-
benzocyclohepten—7—y1)wz-methylmN'—(2,2,3,3,3~pentaﬂu0ro—propyl)~malonamide

FF
a) {( 6R.7S)-2-Fluoro-6,9-dimethvl-8-0x0-6,7.8,9-tetrahydro-5-0xa-9-aza-
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester

15

The title compound was obtained in 83% yield according to the procedure described in
example 5d) by alkylation with methyliodide of ((6R,75)-2-fluoro-6-methyl-8-oxo-

20 6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyciohepten-7 -y1)-carbamic acid tert-butyl ester
[example 23 c)] as a light yellow solid, m.p.: 129-133°C, [ot]sge = ~210.45° (¢=0.790% in
MeOH), MS m/e (%): 325 (M+HT, 79}.

B ( 6R,75)-7-Amino-2-fluoro-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-
25 benzocvclohepten-8-one

The title compound was obtained in 99% yield according to the procedure described in
example 5¢) by cleavage of the protecting group of ( (6R,78)-2-fluoro-6,9-dimethyl-8-
0%0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl
ester as a dark brown oil, MS m/e (%): 225.4 (MAH, 100).

30
¢y N-({6R.7 $)-2-Fluoro-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocvclohepten-7-yi)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide




N- [ (6R,75)-2-Fluoro-6-methyl-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-yl] -2,2-dimethyl-N'- (2,2,3,3,3-pentafluoro-propyl)- malonamide F F FP 25
a) ~(6R 7S) 2 Fluoro 6 metal 8 oxo 9-(2 2 2-trifluoro-ethyl)-6 7 8 9-tetrahydro -oxa- 9
aza—benzocyc}gﬂe‘zg{(é(ﬁ@f}fl-carbamic acid tert-butyl ester WO 2006/061136 BETFEPIGY 012834 -61
To a solution of 0.50 g (1.61 mmol) ((6R,7S)-2-fluoro-64methyl-8-ox0-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester in 5 ml
dimethylformamiteigres araeers vaothaarap st STl 15t itsir 2 96 g%y Piriflate and
0.80 g (2.43 mmetheesits) badokdaieat i N RNas) contimed-foudd dibdisicEhyiractidi it
ethylacetate/watgg,and chiomatography,ensilicagslwith hepiang-toethylacetaieispiane 2:8 yielded
0.55 g (87%) [(6R, 7S)-2-fluoro-6-methyl-8-0x0-9- .

(2,2, 2-rifluoro-ethAye) Areionem st dcabas BERY IR EIBHEpTRTYRY | A BATd YA tert-butyl
ester, MS m/g (%)s4kb 3-Lhsa+n 10QDEBIRIR (MeHh: B).2981313)0b). ~6R 7S)
7-Amino-2-fluoro-6-methyl-9-(2 2 2-trifluoro-ethyl)-6 7-d hydro-9H-5-oxa- 10
9-aza-benzocyclohepten-8-one To a solution of 0.50 g (1.27 mmol)
[(6R,7S)-2-fluoro-6-methyl-8-0x0-9-(2,2,2- Example 39

trifluoro-ethyl)-6, %8 Breahyeionera)addazrybe naocyclebeeterhydyll-Sathamicacid tert-butyl ester in
5 ml tetrahydrofurane were added, 1 rth ric.acid, > ¢ ' room
temperature fort%%flazfscy %?( Fé’%‘ff&%\?\’} ﬂ?’gf y &e?gg{;v%?éjr%l%c n%%%%qrﬁ t%&%@%ﬁgﬁﬁgﬂggel with
dichlorometh®#ne/methanol 98/2 yielded 0.31 g (83%)
(6R,7S)-7-amino-2-ﬂuoro-6-{)nethyl-9-(2,2,2-trif|uoro-ethyl)-G,7-dihydro-9H-5—

oxa-9-aza-benzocydloh -8-one, MS m/e (%): 293.1 (M+H+, 100). c) N-[(6R

7S)-2-Fuoro-6-meg 8-0x 2\2-trifluoro-ethyl)-6 7 8 9-tetrahdro-5- oxa 9 aza
di I\Ll(g 2 3 3 3-pentafluoro-Drouyl) 20 malonamide The title

benzocyclohepten-7=yl
compound was obtained in 91 % yigid a ing to the procedures described for example 2b using
2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)xwralonamic acid and
(6R,7S)-7-amino-2-fluoro-6-methyl-9-(2,2,2ftriffuoro-ethyl)-6,7-dihydro-9H-5-oxa-9-

The title compound was obtained in 69% yield according to the procedure described in

example 2b) by condensation of (6R,75)-7-amino-1-fluoro-6,9-dimethyl-6,7-dihydro-

9H-5-0xa-9-aza-benzocyclohepten-8-one [example 37 b)] with 2,2-dimethyl-N-

15 (2,2,3,3,3-pentafluoro-propyl)-malonamic acid [example 4a)], [at}sps = -79.75°
(c=1.036% in MeOH), MS m/e (%): 470.3 (M+H", 29).

Example 40
N-((6R,78)-2-Fluoro-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-
20 benmcyclohepten—%yl)-2,2-dimethyl—N‘~(2,2,3,3,3—pentaﬂuoro—propyl)»malonamide

F F
The title compound was obtained in 74% yield according to the procedure described in
exammple 2b) by condensation of (6R,78)-7-amino-2-fluoro-6,9-dimethyl-6,7-dikydro-
35  9H-5-0xa-9-aza-benzocyclohepten-8-one [example 38 b)] with 2,2-dimethyl-N-
(2,2,3,3,3-pentafluoro-propyl)-malonamic acid [example 4a)]; [ot)sso = -151.23°
(c=0.969% in MeOH), MS m/e (%): 470.1 (M+H", 66).



aza-benzocyclohepten-8-one, MS m/e (%): 538.3 (M+H+, 100). 25 Example 43
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((6R,7S)-6,9-dimethyl-8-0x0-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester WO 2006/061136
PCT/EP2005/0128B4/666B6Chiral F\F F/~1z FN O O ~~ N O 0 x0-6 7 8(Fieatifa283bxa-9-aza- a)
(S)-N-((6R S-6 9-1)imethl-8-0 b enzo cyclohepten-7-yl)-gshvdroxy-propionamide 5 The title compound
was obtained in 78% vyield according to the procedure described in example 2b) by condensation of
(6R,7S)-7-amino-6,9-dimethyl-6,7-dihydro-9H-5-oxa- 9-aza-benzocyclohepten-8-one (example 27b)
with L-(+)-lactic acid as a white solid, MS m/e (%)x249.4M#H+, 100). 10b) (223 3
3-Pentaffuoro-roropyl)-carbarnic acid (S) 1-((6R 7S)-6, -dim?éth -8-0x0- 9Q 7 @Fenmc dohepten-
9-tetrahydro-5-0 - 0ARe DA betadhBsHE-Y KR b By TR D-2ERY €16 1T &R P afmosphere
and under exclusjoy)of-fettxe N SoliRBA-péeb ey (8 phlmodoghmide
(S)-N-((6R,75)-6,9-dimethyl-8-gx0-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepteri-Z-\ oxy-proionamide in 1 ml of toluene was treated with 15 0.57 ml (0.41
mmol) of triethylami JTY

After stirring at room tempétatyre gring the aweekend, 0.374 ml (0.34 mmol) of
2,2,3,3,3-pentafluoropropylamine werée’ad g stirring was continued overnight. The solvent was
removed by distillation and the crude product fchromatographed on silica gel using a gradient of a
1:3- to 3:1-mixture of 20 ethyl acetate and hepfarfe as the eluent. There were obtained 28 mg (18% of
theory) of the  ,) 2-Methoxy-N-(2.2,3.3,3-pentafluoro-propyl}-malonamic acid

The title compound was obtained in comparable yields according to the procedures

described for Z—methylvN—(2,2,3,3,3—pentaﬁuoro—pr0py1)—malonamic acid (see example
1) using diethyl 2-methoxy-malonate instead of diethy) methyl-malonate in step a), MS
10 mie (%): 266.0 (M+H", 69).

b) N-(( 6R,7S)-2-Fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocvclohepten-7-y1)-2~-methoxy-N'-( 2,2,3,3,S-Dentaﬂuoro—propvi)-malonamide

The title compound was obtained in 86% yield according to the procedure described in

15 example 2b) by condensation of (6R,78)-7-amino-2-fluoro-6-methyl-6,7-dihydro~-9H-5-
oxa-9-aza-benzocyclohepten-8-one {example 23} with 2-methoxy-N-(2,2,3,3,3-
pentaﬂuor0~propyl)mmalonamic acid as an ofe-white solid, [ot]sgo = -172.79° (¢=0.795%
in MeOH), MS m/e (%): 458.4 (M+H", 100},

20 Example 42
N-[{6R,7 S)~2~F1u0r0—6~meﬂ1y1~_8-ox0—9~(2,2,2-triﬂuoro—eﬂ1}fl) -6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-yl}-2,2-dimethyl-N'-(2,2,3 ,3,3-pentafluoro-propyl}-

malonamide

on
e

25  a) [( 6R,75)-2-Fluoro-6-methyl-8-0x0-9-( 2,2.2-trifluoro-ethyl}-6,7.8.9-tetrahydro-5-oxa-

9-aza-benzocyclohepten-7-yll-carbamic acid tert-butyl ester




title compound as a colourless oil, MS m/e (%): 454.4 (M+H+, 100). Example 44
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((S)-3,9-dimeth)rl-8-ox0-6,7,8,9- 25
tetrahydro-5- g gé) nzocyclohepten-7-ylcarbamoyl)-ethyl ester WO 2006/061136 PC

0
JEP2005/01285% “UY Ok FE FEN NO O N a) (S)-N-((S)-3 9-Dimett VI’ g-6X0-6 78"
O-tetrahydro-5-oxa-9-aza-benzocyclohepten-7- 1 -2-h dédxy-propionamide The title compound was

obtained according to the procedure described.in example 2b) 5 by condensati
(S)-7-amino-3,9-dfetPiEs ™ 2 hsi %ﬂ?’@)@&@gs E)%' %%S?éé)g%;éep% ggé%%%’?é%()é_rnple 7e)] with
L-(+)-lactic acid, Syt ¢%)0 279 Zahakey GB)cthe ctutlecprbaiuit awids ersbu i arier extdkep without
?é r)tf;e(z g)ugfgcztiﬁ@ea{n@?ﬁgafgr&%@dg%@}@ﬂaeéa-mmtaag@miﬁeam g (2.42 mmol) 2,2,2-
tetanyclo.b.oxa P BB B AR - B B P SBes S st
obtained in 6% yielarcEriingite wighsrbrbaeircteter pstchroseiAtHe T a P HyRakE EEhEeiEte
treatment of (S)-Ns Sy 13BN ®@etidd® 35 g (87%) [(6R,7S)-2-fluoro-6-methyl-8-0x0-9-
tetrahydro-5-oxa 3 gzabenzacyclahenten (g AN or-BropienamdeI i s IRRIRRM:c

chloroformate an , -pentafluoropropylaniine, white solid, MS m/e 15 (%): 452.5 (M-H+, 90).
Evample 45 (5.25518 S PBRTATSTON PN EHHARC SN Kle Ry S e b e 6.6
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester 0 0 F Chiral IONFF OOF
20 b) (6R,78)-7-Amino-2-fluorg-6-methyl-9-(2,2,2-trifluoro-ethyl)-6,7-dihydro-9H-5-0xa-

10 9-aza-benzocyclohepten-8-one

To a solution of 0.50 g (1.27 mmol) [(6R,7S)-2-fluoro-6-methyl-8-0x0-9-(2,2,2-
trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-carbamic acid
tert-butyl ester in 5 ml tetrahydrofurane were added 1.89 g ortho-phosphoric acid. The
mixture was stirred at room temperature for 2 days. Extraction with ethylacetate/water
15 and chromatography on silicagel with dichloromethane/methanol 98/2 yielded 0.31 g
(839%) (6R,7S)~7~amino—2-ﬂu0row6—methy1«9—(2,2,2~triﬂuoro~ethy])—6,7—dihydro—9H—5—
oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 293.1 (M+HT, 100).

¢) N-[(6R.78)-2-Fluoro-6-methyl-8-0x0-9-(2.2,2-trifluoro-ethyl)-6,7.8.9-tetrahydro-5-
oxa-9-aza-benzocydlohepten-7-yt1-2,2-dimethyl-N'-(2,2,3,3.3-pentafluoro-propyl)-

26 malonamide

The tifle compound was obtained in 91 % yield according to the procedures described for
exargple 2b using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
(6R,7S)-7~amin0—2~ﬂuor0wéwmethyl—9~{2,2,Z-triﬂuoromethyl)—6,7~dihydr0—9H—5—0xa-»9—
aza-benzocyclohepten-8-one, MS m/e (%): 538.3 (M+H", 100).

25
Example 43
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-((6R,75)-6,9-dimethyl-8-0%0-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester



a) (S)-2-Hydroxy-N-((6R 7S)-6-methyl-8-0x0-6 7 8 9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-propionamide The title compound was obtained in quantitative yield according
to the procedure 25 described in example 2b) by condensation of
(6R,7S)-7-amirnoecaweibypbé, 7-dihydro- 9H-5-0xa-9-aza-benzocycloheptenr@onezexarepie 15 d) with
L-(+)-lactic acid as a light brown solid, MS m/e (%): 26_5%50_ (M+H+, 100). WO 20061061136
PCTIEP2005/012834 -64 b) Carbonic acid (S)-1-((6R 7S)-6-methyl-8-0x0-6 7 8
O-tetrahydro-5-oxa-9-aza- benzocyglohhepten-7-ylcarbamoyl)-ethyl ester 4-nitro-phenyl ester A
mixture of 290 mg (1.1 mmol) ofF(S)-FZ-hydroxy-N-((GR,7S)-6-methyl-8-oxo-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzoc epten-7-yl)-propionamide and 0.177 ml (2.19 5 mmol) of pyridine
in 10 ml of dichloromethane was ed with 274 mg (1.32 mmol) of 4-nitrophenyl chloroformate and
stirred overnight at room temperaturg. The solvent was removed by distillation and the crude product
was purified by flash-chrom tograp%on silica gel using an ascending gradient of ethyl acetate in
heptane as the eluent tenyigld 2209mgi{47% of theory) of the title compound as a white solid, MS m/ e
(%): 430.3 (M+HOO). 3%0 3 3 Pentafluoro prorovil-carbamic acid (S)-1-((6R 7S)
6-methyl-8-0x0-6, 758;9=nte{rahyglro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethviester A
mixture of 60 mg (0.14 mmol) of carbonic acid (S)-1-((6R,7S)-6-methyl-8-0x0-6,7,8,9 15
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester 4-nitro-phenyl ester and 0.304
ml (2.8 mmol) of 2)23.3;3eanafloroprenyiamnine wWasstikedtireonmtemperature overnight. The
d by flash-ch hg/ on silica eldgsing an ascending gradient of ethyl

acetate in heptangs acple N S B e rygég the title compound as a white solid,
MS mie (%): 440 TheNitlbiao o) o8 xainiledds 1895 islusrorpies Ay theamreisig drjcribed in
(S)--((6R,7S)-6-reethyl80X01h:dxl Snietsatirden; Bprardiara:Henzedydiatieptenkt-yidasbamoy)-ethyl
ester 0 C Chiral I9/~e;zNa%eyzoFcydohepten-8—ene (example 27b) with L-(+)-lactic acid as a white solid, MS

m/e (%): 279 (M+H, 100).

10 b)(2,2,3,3.3-Pentafluoro-propyl)-carbamic acid ($)-1-((6R,78)-6.9-dimethyl-8-ox0-
6,7.8.9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-vlcarbamoyl) -ethyl ester

In an inert atmosphere and under exclusion of moisture, a solution of 95 mg (0.34 mmol)
of (8)-N-((6R,78)-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-2-hydroxy-propionamide in 1 ml of toluene was treated with

15 0.57 ml (0.41 mmol) of triethylamine and 70.9 mg (0.34 mmol) of 4-nitrophenyl
chloroformate at room temperature. After stirring at room temperature during the
weekend, 0.374 ml (0.34 mmol) of 2,2,3,3,3-pentaflucropropylamine were added and
stirring was continued overnight. The solvent was removed by distillation and the crude
product was chromatographed on silica gel using a gradient of a 1:3- to 3:1-mixture of

20 ethyl acetate and heptane as the eluent. There were obtained 28 mg (18% of theory) of the
title compound as a colourless oil, MS m/e (%): 454.4 (M+HY, 100).

Example 44
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-((8)-3,9-dimethyl-8-0x0-6,7,8,9-
25 tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester



\ C O F 25 The title compound was obtained in 87% yield according to the procedure described in
example 45 c) by reaction of carbonic acid (S)-1-((6R,7S)-6-methyl-8-ox0-6,7,8,9-
tetrahydro-5-qQxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester 4-nitro-phenyl ester with
3,5-difluorob§r%i§2%y gﬁﬁélé‘ga white solid, MS mle (%): 434.4 (M+H+, 95). 58‘p x"azF’rél%’Pe”P/“
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((6R#2S)-1-fluoro-6-methyl-8-oxo-
6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester WO 2006/061136
PCT/EP2005/012834 -65-F O F F E'™RIN F ~Xo~(O N F 0 Chiral a) (S)-N-((6R
7S)-1-Fluoro-6-methyl-8-0x0-6,7,8;9-tgtrahvdro-5-oxa-9-aza-
benzocyclohepten-?-yl.)-2-hydro>ﬁ/ﬁpionamide The title compound was obtained in 92% yield
according to the procedure descrilzedinh 5 example 2b) by condensation of
(6R,7S)-7-amino-I-fluoro-6-methyl-6,7-dihydro-9H-5- oxa-9-aza-benzocyclohepten-8-one [example 21
d)] with L-(+)-lactic acid as a ooff-wh'tei%olid, m.p.: 221-225C, MS m/e (%): 283.0 (M+H+, 100). b)
Carbonic acid (S)-1-(46R ¥ 1-fluorg-6-methyl-8-ox0-6 7 8 9-tetrahydro-5-oxa-9- 16 aza-b
enzocyclohepten-am yl)-ethylester 4-nitro-phenyl ester The title compound was obtained in
85% yield accordihg t0 thé’procedtre described in example 45 b) by reaction of
(S)-N-((6R,7S)-1f|ygra0c IoeH ! 18:0%018.%.8:9:6,7,8.9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-

tetrahydro-5-oxa—?-§zz_§-la§gzqg%?&egteyﬂ-yl)-z-hydroxy-proplonamlde with 4- nitrophenyl

chloroformate as > -145C, MS m/e (%): 448.1 (M+H+, 15 83). c)
3-Pentafluaro-propyd i8arsanieiad {S)bLa ek arsrdinn iorh e nrrsasrg descpbs drmexample 2b)
9-tetrahvdro-5-0xs Qoadenkenzoey dpheptenc/sardamay)-ih diagteo-Phi titeacbmpound was obtained
in 89% yield accarding to,the procedure | i in,:2Q exar - jon,ef garbonic acid
(R T E%Zr%?é;@gﬁ%ﬂgggj Jesgibs) u ) %ﬁ}m@c%g&)m 59@@%%% §
6,7,8,9-tetrahydréidka ek shesardorsndBriefte rsd idkanmioymRarihratisrheppygicaton.

b) (2.2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-((5)-3.9-dimethyl-8-0X0-6,7,8.9-

10 tetrahvdro-5-oxa-9-aza-benzocyclohepten-7-vicarbamovl)-ethyl ester

The title compound was obtained in 6% yield according to the procedure described in

example 43 d) by the consecutive treatment of (8)-N-((S)-3,9-dimethyl-8-0x0-6,7,8,9-

tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-2-hydroxy-propionamide with 4~

nitrophenyl chloroformate and 2,2,3,3,3-pentafluoropropylamine, white solid, MS m/e
15 (%): 452.5 (M-H, 90).

Example 45
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-((6R,78)-6-methyl-8-0x0-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester

g Chiral

SOe oty

a) (8)-2-Hydroxy-N-({6R,7S)-6-methyl-8-0x0-5,7,8,9-tetrahydro-5-0xa-9-aza-

benzocyclohepten-7-v1)-propionamide

20

The title compound was obtained in quantitative yield according to the procedure

25  described in example 2b) by condensation of (6R,7$)-7-amino-6-methyl-6,7-dihydro-
9H-5-0xa-9~aza-benzocyclohepten-8-one (example 15 d) with L-(+)-lactic acid as a light
brown solid, MS m/e (%): 265.0 (M+H", 100).



phenyl ester with 2,2,3,3,3-pentafluoropropylamine as a white foam, MS m/e (%): 458.3(M+H+, 100).
25 Example 48 (2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((6R,7S)-2-fluoro-6,9-dimethyl-8-
0Xx0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester o IF FZ-F FN N F
ON F o Chiral #(8pM((6R 7S)-2-6 -6 9-dimeth8-0x0-6,7 8 9-tetrahvdro-SLOXARRHA &1 T+
benzocyclohepten-7-lam)-2-h ydroxy-propionamide WQ,2006/061136 PCT/P,P2005/012834 -66 The
title compound was obtained in 99% yield according to the procedure described in example 2b) by
condensation of @FCZerﬂitﬂdﬁlﬂl(BQ-IﬂHGIQ?S}%dfmm\ﬂ -6x3-dingdraetrahydro-5-oxa-9-aza-
9H-5-oxa-9-aza-henzocyclahept amale; 38 o) with, Lkt pgggraud as a light brown oil,

MS m/e (%): 2971 (V+F 1 bonic acid ethyl-8-0x0-6 7 8
O-tetrahydro-5-oxa g BEFILE He‘ﬁféﬂuf’glfé Sl A Lié ; nggnylég?e%he title

compound was obtaihedrin Bb%s-gietd- hem@ldgh@tbmbrﬁegmpﬂ@msﬁwéd %17823}1{1%%9 45 b) by
reaCtrllog of éS)s N- %@BIY%@%%&!&E?@I@ ﬂ@ﬂ%&%%ﬁe%& %Q:ated v\alth 274 mg (1 32 mmol) of
tetrahydro-5-oxa-9-aza-benzocyclohepten oxy-propionamide with .
chloroformate as s HGHRANSWH ?IR? THifs ?5‘%) tlfé'ﬂzgé) ‘W}(ﬁﬁ n}fnipy HELBREMAvas
Pentafluorropyl)-canhamidacid{BYitn (6R thejRdhpnese Sudhre it D%}Scflfomatogmphy on
8,9-tetrahydro-5-Qyfi:d; é!zlﬁ&lg@E%&@ﬁkﬁﬁgeﬁaﬁré%@mmﬂae&ﬂt%ﬁaﬁeﬁaf[@& tileckempoyitteas

obtained in 84% vyi 19 edure describe R, carbonic
(S (oR v 8 ;3%,7 LR SR SRRPLRSAR. SRTRE AR BiIBacHane!

6,7,8,9-tetrahitdrot&bxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester 4-nitro- phenyl ester with
2,2,3,3,3-pentafluoropropylamine as a light yellow solid, m.p.: 148- 150C, [a]ss9 = -165.41 (c=0.98% in

MeOH), MS m/e (%), 4721, (Wi HE: 199 gUEXAMRIE AR (9)-1-((6R.75)-6-methyl-B-0x0-6.7.8.9-
tetrahydro-5-0xa-9-aza-benzocyclohepten-7-vlcarbamoyl)-ethyl ester
A mixtare of 60 mg (0.14 mmol) of carbonic acid (8)-1-{(6R,75)-6-methyl-8-0x0-6,7,8,9-
15 tetrahydro—S—oxa~9maza—benzocydohepten~7—ylcarbamoyl)-«ethyl ester 4-nitro-phenyl

ester and 0.304 ml (2.8 mmol) of 2,2,3,3,3-pentafluoropropylamine was stirred at room
temperature overnight. The mixture was purified by flash-chromatography on silica gel
using an ascending gradient of ethyl acetate in heptane as the eluent to yield 60 mg (98%
of theory) of the title compound as a white solid, MS m/e (9%): 440.3 (M+H", 100).

20

Example 46

(3,5-Difluoro-benzyl)-carbamic acid (S)~1~((6R,7S)—6~meihyl—8~0x0—6,7,8,9-tetrahydro~
5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester

O I Chirai
N

@O N\‘O(\O)\LQF
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25 The title compound was obtained in 87% yield according to the procedure described in
example 45 c) by reaction of carbonic acid (8)-1-({6R,7S)-6-methyl-8~0%0-6,7,8,9-
tetrahydro-5-o0xa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester 4-nitro-phenyl
ester with 3,5-difluorobenzylamine as a white solid, MS m/e (%): 434.4 (M+HT, 95).

30 Example 47
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-((6R,7 $)-1-fluoro-6-methyl-8-0xo-
6,7,8,9wtetrahydro~5~oxa—9—aza—benzocycioheptenn7—y1carbamoy1)—eﬂ1y1 ester



(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((6S,7S)-2-fluoro-8-o0xo-6-

trifluoromethyl -6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester Ffrp _
~ Ircam~f EN T 5 25 a% Racemic (2S 3S and 2R 3R)-2-diben~/aamino-4 4

4-trifluoro-3-(4- PRSI Hitbo- phenoxy)-butyric To 15.4 g (43.6 mmol) PCT/ER2005/012834
DL-4,4,4-trifluoro-N,N-bis(phenylmethyl)-threonine in-6&ml dimethylformamide were added in
portions 4.03 g (92.4 mmol) sodium hydride (55%) at 30 OC. The suspension was stirred for 2 hours
and then 10.5 ml (95. ﬂ/ ol) 2,5-difluoromngrobenzene were added. After stirring overnight at OC the
mixture was pour QpG/OGllC?f—dF%HéRZOOS/Ol%M -67 ice/water. Extraction with
ethylacetate and rap}ﬁLQn el with ethylacetate/heptane 1:1 (and adding 30%
methanol after the first five 250 ml ffactions) yleldecqul 7 g (55%) racemic (2S,3S and
2R,3R)-2-dibenzylamino-4,4,4- trlfluoro 3 (4 fluoro 2 nitro- phenoxy) butyrlc aC|d acid as yellow oil, MS
m/e (%): 491.1 (M-B JRE

phenoxy~-2- dlb%@ﬂammép&mlﬂﬂmﬁ%@wn&@ﬁ@éﬁaeg (10 2 mmol) (25, 35 and

2R3R)-2- d'be“ZXJg%O inbit ef%ét;ﬁ o8 AeLhENREBHINIG Agid eI PR M

methanol were hydrogena aney |c tratlo mova oft e solvent by

distillation y.e?de@@@@g%@%y%@%@ém@fé%@)a%ammo Ifluoro-6- ~methyl-6,7-dihydro-9H-5-
2R,3R)-3-(2- amlf&ﬁla%ﬂ@@t@eﬁb@ﬁlﬂ&ﬁ):;ﬁed%e@ﬁy[amiﬂgﬁ@ﬂA} twﬂﬁdrq-lbuaa*cic atithasdighitwigiow oil,

MS m/e (%): 461, 2 )z2§9@ G(fg; 78 806 6B7R)

7-dibenz~ amlno% uoro 6 tri uorome dro- 9H-5-oxa-9- aza benzocyclohepten-8-one The title
compound was obtained in similar yield yleld according to the procedures 15 described for example

5¢ using racemic(2Ss3maind 2R QRHISR7aminb bt forgethyl-8-0x0-6,7.8,9-tetrahydro-5-oxa-9-
phenoxy)-2-dipenzylaming /i 4riaiufluore-Rulvric, acid s dpie (3b). dkard £t H+, 100).
The title compound was obtained in 85% yield according to the procedure described in
example 45 b) by reaction of (8)-N-((6R,78)-1-fluoro-6-methyl-8-0x0-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-y1)-2-hydroxy-propionamide with 4-
nitrophenyl chloroformate as a white solid, m.p.: 140-145°C, M8 m/e (96): 448.1 (M+H",
15 83).

g 7} R ' 7 0267 3= 3 11K a1z

¢) (2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (8§)-1-((6R,78)-1-fluoro-6-methyl-8-~
0%0-6,7,8.9-tetrahydro-5-o0xa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester

The title compound was obtained in 89% yield according to the procedure described in

20 example 45 ¢) by reaction of carbonic acid (8)~1-((6R,7S}-1-fluoro-6-methyl-8-oxo-
6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclobepten-7-ylcarbamoyl)-ethyl ester 4-nitro-
phenyl ester with 2,2,3,3,3-pentafluoropropylamine as a white foam, MS m/e (%):
458.3(M+H", 100).

25 Example 48
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((6R,78)-2-fluoro-6,9-dimethyl-8-
0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester

\N 0 FFOOF
S e
0

a) {8)-N-{(6R,75)-2-Fluoro-6,9-dimethvl-8-0x0-6,7.8,9-tetrahvdro-5-oxa-9-aza-
20 benzocydohepten-7-v1)-2-hydroxy-propionamide

Chiral




d) 7S)-7-dibenzylamino-2-fluoro-6-trifluoromethyl-6,7-dihydro-9H-5-oxa-9- 20
aza-benzocXcloheten-8-one (R04963779) and (+-(6R 7R)-7dibenzylamino-2-fluoro- 6 trifluoromethyl-6
7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one Racemic (2S,3S and.
2R,3R)-3-(2-amiimesdefleiore-phenoxy)-2-dibenzylamino-4,4,4- trifluoro-butyPicTACRdonss 8parated by
chiral HPLC on Chiralpak AD with ethylacetate/heptapgél_/Q to yield the title compounds. 25 e) (6S
7S)-7-Amino-2-fluoro-6-trifluoromethyl-6 7-dihydro-9H-5-oxa-9-aza- benzocydohepten-8-one The title
compound was prepamrddyhyeogenssiamel (n)s85yTd) sbdibting ylahtipoe2edure described in

fluoro-6-trifluoromethyl-6,7-dihydro-9H-5-0x -henzocyelc enyd i anel with Pd/C
(10%), MS m/e (%33%(%%625))( +%9ﬁ<?ef6% %%0(%()%{% P%%ﬁg SoRgp 51985{99&}5?1%970&%

. N-((657S)-2-Fiuorq-8-0xq-6-triffuoromethyl-6 7 8
9-tetrahydro-5-oRE S-¥a:-heRAsEyerns @?2§Tﬁ%ﬁ§?ﬁf@?§ﬁﬁﬁoﬁgﬁﬁﬁﬁ‘d% 5%6%(%1%%@

PCTIEP2005/013834n <68 MBedfitlesonspdund sidsiohtained in 89% yield according to the procedure
described in 5example 2b) by condensation of (6S,7S)-7-amino-2-fluoro-6-trifluoromethyl-6,7-

337.2 (M+Ht, 106).%25 .
trifluoromgthyl-6 -8 8hetralay: Zh3 iyt P pag¢aeieif]) ethyl ester The title
compound was %@iﬁﬁgém{m@{ Yigldunianalaay 4o-irl REseEHEa Cesgibedutodasaxample 43d by
treatment of (S)-N-((6S,7S)-2-fluoro-8-oxo-&-tyifl 2thyl-6,7,8,9- .. 8-0%0-6.7.8.9-
tetrahydro-5-oxa SR E @%ﬁ%‘ﬁ!é)ﬁ’tgg@-{/glf:g%}%ggxwﬁggﬁi%hga%ﬁg%tﬁ ?lf%itfz)’ henyl
chloroformats, istdatibydod thexeSultngesanspaatsmschid s pmyPEPiemesde M-

heptane/ethylaceiate; @gytrgg@mmmmgaa@@m@nmlmap;@pmnﬁme,(mmé ge)id, MS m/e (%):
512.3 (M+H+, 100). 15 Example 50 Racemic N-((6S,7S and

6R,7R)-2-Fluoro-8-oxo-6-trifluoromethyl-6,7,8,9-tetrahydro-5- .
) a( 2,2,3,3,3—Pentaﬂuoro¥0ropvl)—carbamicyacid (5)-1-({6R,78)-2-fluoro-6,9-dimethyl-8-

0xo-6,7,8,9~tetrahydm-5~0xa—9-aza—i)enmcvclohepten—7—v3c:a.rbamov1}wethvl ester

15 The title compound was obtained in 84% yield according to the procedure described in
example 45 c) by reaction of carbomic acid (§)-1-((6R,7S)-2-fluoro-6,9-dimethyl-8-oxo-
6,7,8,9~tetrah7dro—5-oxa—9—aza—benzocyclohepten-‘7—charbamoyi)-ethyl ester 4-nitro-

phenyl ester with 2,2,3,3,3-pentafluoropropylamine as a light yellow solid, m.p.: 143~
150°C, [ot]sge = -165.41° (c=0.98% in MeOH), MS m/e (%): 472.1 {(M+H", 100).

20
Example 49
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid {(§)-1-((68,78)-2-fluoro-8-0x0-6-
triﬂuoromethyl~6,7,8,9—tetrahydr0—5—oxa~9~aza—benzocyclohepten-?—ylcarbamoyi)—ethyi
ester
o j}ip E
S
25

a) Racemic (25,35 and 2R,3R)-2-dibenzylamino-4.4.4-trifluoro-3-(4-fluoro-2-nitro-

phenoxy}-butyric

To 15.4 g (43.6 mmol) D1-4,4,4-trifluoro-N,N-bis(phenylmethyl)-threonine in 60 ml

dimethylformamide were added in portions 4.03 g (92.4 mimol) sodium hydride (55%j) at
30  0°C. The suspension was stirred for 2 hours and then 10.5 ml (95.9 mmol) 2,5-difluoro-

nitrobenzene were added. After stirring overnight at 0°C the mixture was poured on



oxa-9-aza-benzocyclohepten-7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)- malonamide F\ Y-p
DO ONN N~OHFHFFF 20 Racemic (6S,7S and

6R,7R)-7-amino-2-fluoro-6-trifluoromethyl-6,7-dihydro-9H-5-oxa- 9-aza-benzocyclohepten-8-one was

prepared accofdirt§idthbrocedure described in example 49e by hydrod&ralibH 6% a8¥mic (6S,7S
and 6R,7R)-7-dibenzylamino-2-fluoro- - 67 -

6-trifluoromethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one in methanol 25 with Pd/C
(10%). The title Mpmunﬁﬂwm&@bmﬁm@émmm@ﬂdbh@ﬂmmﬁdﬂ%@ndéﬁg@mor example 2b using
2,2-dimethyl-N-(2:2, 833084 %ﬂ@qr@@fmﬁ@ammmaa@ma@dtm@mmré@@ohﬁzmmns)

6R,7R)-7-amino-2-fl - -tr omet - ten,8-one, MS
mie () 508.2 (UEHE 100} K0 N0 S00LI08 136 VR D20 0E D A b e e ie
N-((6R,7S)-9- Cy@mmwmm@m&wzﬁmﬁwé %5%15“7 8o Motrars ko 62 6%4%

aza- benzocyclohepten -7-yl) -2,2- dlmethy1 N- (2, 23 3, 3 pentafluoro propyl) malonamlde ~00aF~~

ara- benzocyclohﬁﬁt%}ozbﬁ%ﬁagg@{mc acid tert- butyl ester

5.00 g (10.2 mmol) (28,38 and 2R,3R)-2-dibenzylamino-4.4,4-trifluoro-3-(4-fluoro-2-
nitro-phenoxy)-butyric acid acid in 300 ml methanol were hydrogenated with 1.19 g
Raney-Nickel. Filtration and removal of the solvent by distillation yielded 4.19 g (89%)
10 racemic (25,38 and 2R,3R)-3-(2-amino-4-fluoro-phenoxy)-2-dibenzylamirno-4,4,4-
trifluoro-butyric acid as light yellow oil, MS m/e (%): 461.2 (M-H", 100).

¢) Racemic (68,78 and 6R,7R)-7-dibenzylamino-2-fluoro-6-trifluoromethyl-6,7-dihydro-

9H-5-0xa-9-aza-benzocyclohepten-8-one

The title compound was obtained in similar yield yield according to the procedures

15 described for example 5¢ using racemic (25,35 and 2R,3R)-3-(2-amino-4-fluoro-
phenoxy)uz-dibenzylamino»4,4,4—triﬂuﬂro~butyric acid, MS m/e (%): 445.2 (M+H",
100).

) (-)-{65,75)-7-dibenzylamino-2-fluoro-6-trifluoromethyl-6.7-dihydro-9H-5-0xa-3-
20 aza-benzocyclohepten-8-one (RO4963779) and (+)-(6R,7R)-7-dibenzylamino-2-fluoro-

6-trifluoromethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocydohepten-8-one

Racemic (25,38 and 2R,3R)-3-(2-amino-4-flucro-phenoxy)-2-dibenzylamino-4,4,4-

trifluoro-butyric acid was separated by chiral HPLC on Chiralpak AD with

ethylacetate/heptane 1/9 to yield the title compounds.
25
e) {68.75)-7-Amino-2-fluoro-6-trifluoromethyl-6.7-dihydro-9H-5-0xa-9-aza-

benzocyclohepten-8-one

The title compound was prepared by hydrogenation of (-)-(68,75)-7-dibenzylamino-2-
fluoro-6-triflucromethyl-6,7-dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-one in
30 methanol with PA/C (10%), MS m/e {06): 265.2 (M+H", 100).

f) (8)-N-((68,78)-2-Fluoro-8-oxo-6-trifluoromethyl-6.7,8.9-tetrahydro-5-0xa-9-aza-
benzocyclohepten-7-vl)-2-hydroxy-propionamide




The title compound was obtained in 88% yield according to the procedure described in example 42a
from ((6R,7S)-2-fluoro-6-methyl-8-oxo0-6,7,8,9-tetrahydro-5-oxa-9-aza 10
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester and (bromomethyl)-cyclopropane, colorless oil,
MS m/e (%): 366.10(bsiHss 21), 309.5 (34), 265.2 (100). b)16R 7S) PCT/EP2005/012834
7-Amino-9-cclopropylmetJIl-2-fluoro-6-methyl-6 7- dlhydr(%-QH -5-0xa-9- aza-benzogyclohepten-8-one 15
The title compound was obtained in 13% yield according to the procedure described in example 42b

from ((6R,7S)-9- %%@&M@@&BM'V&J'HM&H@&W@M'@E%&@E&&@‘{O the procedure described in
tetrahydro-5-oxa-9-az ten 7z mic acid fert- (%): 265.3
(M+H+, 100). 20 C)Saﬁ@(%ﬁjrg@ﬁ%) B%lp?/ ’Rﬁfgﬁ LOTO-¢ -?net %gé)é{?%%%%égﬁ tér?; hvdro-5-oxa- 9
aza benzocyclohﬁtbﬁmﬁﬁ%d?ﬁﬂe?rﬁmﬁﬁws%c Bheptaiores ordiy: %biﬁﬁ&rﬁ‘f&?ﬁ'ﬁ@’]ﬁﬁ% 28fhpound
was obtained in 849mydeld asenrding-tathemrocedures described for example 2b using
2,2-dimethyl- Iél (2,2,3,3,3-pentafluoro-propyl)-malonamic acid and 25

(6R,7S)-7-amino-9-c clopro Imethyl 2 quoro 6- methyl -6,7- dlhy |ro 9H Sf?xa -O-aza- €
benzocyclohepteﬁ1 o30S SRzl vorp-E A 2 . 4070-8-0%0-6-
N-((6R,7S)-9- Allyirﬂ}ﬁlwmeﬁamethﬂ%ﬁwah DiettaimdberBayddhepten-7-ylcarbamoyl)-ethyl
benzocyclohepten./-yl)-2,2-dimethyl-N'-(2,2,3, 3 3- pentafluoro propyl)-malonamide WO 2006/061136
PCTIEP2005/012834 -70-00NN F ~ )—éi y a) ( R 79)-9All I 2- qu ro -6- mgure e%)éﬁ
9-tetrahydro-5-oxa’$ ’é@%ﬁxﬁﬁ?f}%@]ﬁ‘h‘é%@’ﬁ BHVE g oﬁy bu s?er S S anedon of
0.28g (6.44 mmoﬁ)amdmp&anydmermm@embﬁn&ierhwmﬁéﬂnﬂé%?eosna@ér&iaf@@t@xf §{6:44 mmol)

((6R,7S)-2-fluoroG¢ HMJ, 8: @%ﬁgﬁaza%%n%%?&w@kﬁaﬁ D¥5-9-a7arbgnpagysiahapieniiw)-carbamic

acid tert-butyl ester in orma ide. Af fer 30 mmutesb ?"K%éﬁrérdh Olj\ ly},bromide
was added. Stlrnf’iléI 06% ’ﬁ%ouarlgo rafc:tfgsnu% 3?:& e/water an @

sﬁmagei w1th heptane/ ethylacetate, and treatment W1th 2, 2 3,3,3-pentafluoropropylamine,
white solid, MS m/e (%): 512.3 (M+H", 100).

15
Example 50

Racemic N-((68,78 and 6R,7R)-2-Fluoro-8-oxo-6-trifluoromethyl-6,7,8,9-tetrahydro-5-
oxa~9—azanbenzocydohepten—7—3&)—2,2-dimet}1yi—N‘~(2,2,3,3,3—pentaﬂuoro—propyl)-

malonamide

fa

F

20
Racemic (68,78 and 6R,7R)-7-amino-2-fuoro-6-trifluoromethyl-6,7-dihydro-9H-5-o0xa-

9-aza-benzocyclohepten-8-one was prepared according to the procedure described in
example 49 by hydrogenation of racemic (68,75 and 6R,7R)-7-dibenzylamino-2-fluoro-
6-trifluoromethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one in methanol

25 with PA/C (10%‘). The title compound was obtained according to the procedures
described for example 2b using 2,2~dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)~
malonamic acid and racernic (65,75 and 6R,7R) —7-amino-2-flucro-6-trifnoromethyl-6,7-
dihydro-9H-5-0xa-9-aza-benzocycohepten-8-one, MS m/e (%): 508.2 (M-H, 100},

30



chromatography on silicagel with heptane to ethylacetate/heptane 1:1 yielded 2.24 g 10 (99%)
((6R,7S)-9-allyl-2-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 351.2 (M+H+, 80), 295.3 (100),
251.1 (82). 6R¥EIMRMIAIF-amino-2-fluoro-6-methyl-6 7-dihydro-9H-5-oxd>CTEZZ01501 3334
benzocyclohepten-8-one The title compound was obtaiged in quantitative % yield (raw material)
according to the procedure described in example 42b from ((6R,7S)-9-allyl-2-fluoro-6-methyl-8-oxo-
6,7,8,9-tetrahydro-5-oxa-9-aza- benzocyclohepten-ﬁxﬁmaﬁiamic acid tert-butyl ester, MS m/e (%):
§51 2 (MTH; 10&)((%@\ @E}Xb(@%ih byl ﬂm&%ﬁﬂﬁﬂwﬁ&@k@ éﬁﬁaﬁﬁu@ﬁydml&@xa@-azg-
enzocyclohepten et 3-e r alonamide The title compoun
was obtained in 65% }3/ %cfﬁ gﬂégt?‘op&mg 9t éégpérg?:% u?ég%%%r%?e n}r%%m%ﬁep Hg using
2,2-dimethyl-N-(2r2l8m@Bigentafluoro-propyl)-malonamic acid and 25
(6R,7S)-9-allyl-7-amino-2-fluoro-6-methyl-6,7-dihydro-9H-5-oxa-9-aza- benzocyclohepten-8-one, MS
m/e (%): 496.4 (M+H+, 100). Example 53 N-[
(6R,7S)-2-Fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-
aza—benzocyclohepterg- 1]- 202 imethyl-N'-(2,2,3,3,3-pentafluoro-propyl)- 30 malonamlde WO
2006/061136 PCT/EP200 71-~FF/~FF FFa)[(6R
7S)-2-Fluoro-6-me ) gﬁ%@rethyl) 6 7 8 9-tetrahydro-5-oxa-9-aza- benzogy
cloheuten-7-yll- carbamlc ac:ld test- buTyI ester A solution of 2.20 g (6.28 mmol)
((6R,7S)-9-allyl-2-fluoro-6-methyl-8-0x0-6,7,8,9 5
tetrahydro-5-0kxa-9-aza- benzocyclohepten -7- yI) carbamlc aC|d tert butyl ester |n 120 ml
dichloromethane w4 Z > Haerg V2

was added and tmasg&ﬁg@w&&wﬂedvmm&mﬁaﬁmmmrature
The title compound was obtained in 88% vield according to the procedure described in

example 42a from ((6R,78)-2-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-

10 benzocyclohepten-7-yl)-carbamic acid tert-butyl ester and (bromomethyl)-cyclopropane,
colorless oil, MS m/e (9%): 365.1 {M+H", 21), 309.5 (34), 265.2 (100).

b) (6R.7S)-7 -Amino-9-cyclopropylmethyl-2-fluoro-6-methyl-6,7-dihydro-9H-5-0xa-9-

aza-benzocvelohepten-8-one

15 The title compound was obtained in 13% yield according to the procedure described in
example 42b from ((6R,78)-9-cyclopropylmethyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-
tetrahydro-5-0xa-9-aza-benzocyclohepten-7-y1)-carbamic acid tert-butyl ester, MS m/e
(%): 265.3 (M+HT, 100).

20 ¢) N-((6R,75)-9-Cyclopropylmethyl-2-fluoro-6-methyl-8-0x0-6,7.8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-v1)-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-

malonamide
The title compound was obtained in 87 % yield according to the procedures described for
example 2b using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and

25 (6R,7S)-7-amino-9-cyclopropylmethyl-2-fluoro-6-methyl-6,7 -dihydro-9H-5-0xa-9-aza-
benzocyclohepten-8-one, MS m/e (%): 510.5 (M-+H", 100).

Example 52
N-((6R,75)-9-Allyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten—7—yl)-2,2ndimethyl-N'—(2,2,3,3,3—pentaﬂuoronpropyl)—malonamide



The solvent was distilled off under vacuum and the residue was extracted with ethylacetate/water to
yield 2.05 g crude [(6R,7S)-2-fluoro-6-methyl-8-0x0-9-(2-oxo io ethyl)
-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yi]-carbamic acid tert-butyl ester, MS m/e (%):
353.2 (M+H+, WD) 2@8/P31060), 253.2 (100). b)F(6 7S)-2-Fluoro-9-(2-hydro RéthiEB2A§8tHR84x0-6 7 8
9-tetrahdro-5-oxa-9- aza-benzocyclohe_pten-7-yll -carbgmic acid tert-butyl ester 15 0.10 g (0.28
mmol) [(6R,7S)-2-Fluoro-6-methyl-8-ox0-9-(2-oxo-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-carbamic acid text-butyl ester in 4 ml tetrahydrofurane
were reduced with 0.02 g (0.34 mmol) sodium borohydride. Chromatography on silicagel with
ethylacetate/heptane 8y yielded 0.06 g (56%)

[(6R,7S)-2-fluoro-9-(2- droxy ethyl) -6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza 20
benzocyclohepte 1-darl ) tert-butyl ester, MS m/e (%): 377.3 (M+Na+, 86), 355.2 (M+H+,
14), 255.3 (100). C S) Afhino-2-fluoro-9- -(2-hydroxy ethyl)-6-methyl-6 7-dihydro-9H-5-oxa-9-
aza-benzocyclohepten-8-one The title compound was obtained in 50% vyield according to the
procedure described in 25 example 42b from

tetrahydro -5-0xa-8LA46RE skt AEEHHS Sy Este

(M+H2, 100). WO,2006/08HE3RRTTIER @W—((GR

;Sa?zi Egﬁgg%fd(()ﬁgtxe%{g Xﬁ%é{k})ygl’fgggg BY}L}%{QK gd%lgl g?ﬂ%la%%ﬁ%@r@%;lre{hyiforxga_lr_xﬁgetvgere
compound was oﬁfié}ﬁ%at%(&é Yyhetd %ﬁd%ﬁéﬂﬁ }16)58* Gfrés RS % 'fJér’ 3 exam pllleeSZb using
2,2-dimethyl-N-(2 &8 B Beentafiycarqptepyl)miaiohamic atddesnbutyl ester in 20 ml

(6R,7S)-7-amino- axﬂié%ﬂ[%r@a%%o%ﬂe?%y&iﬁmm35'%17('61mﬂﬁﬁogj‘&iﬁd@farﬁt&w&s added.
benzocydohepten -8-one, MS m/e % 517.3 gl 100 5 L )y gxample 54
N-((6R,7S)-9-Allyl> ?rf%rgaé%tfﬁ BB TS, )%etrathydro- - a— -aza- to

benzocydobeptencﬁryr)lﬂﬁg;yﬁbbmrﬂﬁhmé#lw@ MWFB/F%%%%%’{WN AyiddeeR-24 8.
75)-9-Allyl-2-flyoresGemetine; Bspxo-b /8- etrahyieinybtoxar a8 -tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 351.2 (M+H", 80),
295.3 (100), 251.1 (82).

b) (6R.7S)-9-Allyl-7-amino-2-fluoro-6-methyl-6,7-dihydro-9H-5-oxa-9-aza-

15  benzocyclohepten-8-omne

The title compound was obtained in quantitative % yield (raw material) according to the
procedure described in example 42b from ( (6R,75)-9-allyl-2-fluoro-6-methyl-8-oxo-
6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester,
MS m/e (%): 251.2 (M+H", 100).

20

c) N-({ 6R.75)-9-Allyl-2-uoro-6-methyi-8-0x0-6,7,8,9-tetrahydro-5-gxa-5-aza-
benzocyclohepten-7-y1)-2.2-dimethvl-N'-(2,2,3,3.3-pentafluoro-propyl}-malonamide
The title compound was obtained in 63 % yield according to the procedures described for

example 2b using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
25 (6R,75)-9-allyl-7-amino-2-fluoro-6-methyl-6,7-dihydro-9H-5-oxa-9-aza~
benzocyclohepten-8-one, MS m/e (%): 496.4 (M+H", 100).

Example 53

N-[(6R,78)-2-Fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7 -y11-2,2-dimethy}-N'-(2,2,3,3,3-pentafluoro-propyl)-

30 malonamide



benzocyclohepten-7-yl)-2 2-dimethyl-malonamic acid ethyl ester The title compound was obtained in
78 % yield according to the procedures described for 15 example 2b using 2,2-dimethylmalonic acid
monoethyl ester and (6R,7S)-9-allyl-7-

amino-2-fluord¥6: Migfi911857-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8¥6A&e i85 fi783s): 491.2
(M-H+, 100). b) N-((6R 7S)-9-Ally-2-fluoro-6-methyl-8-0x0-6 7 8 9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2 2-dimethyl-malonamic acid 20 0.72 g (1.84 mmol)
N-((6R,7S)-9-Allyl-2-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-
oxa-9-aza-benzocyclohepten-7-yl)-2,2-dimethyl-malonamic acid ethyl ester in 10 ml tetrahydrofurane
were treated with 0.08 og1.84 mmol) lithium hydroxide monohydrate in 3 ml water for 5 hours at room
temperature. The tetr r was distilled off and the agueous phase was extracted with
diethylether. The water p aﬁ%diﬂed with 25 1.84 ml 1 N aqueous hydrochloric acid and
extracted with ethylacététe to yieIFdF 2 mg (72%)
N-((6R,7S)-9-allyl-2-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza WO 2006/061136
PCT/EP2005/012834 -73 benzocyclohepten-7-yl)-2,2-dimethyl-malonamic acid as white solid, MS m/e
(%): 365.0 (M+HTt, 100). ¢) N-((6R,7S)-9-Ally1-2-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7:);M-eyslopropylmetng-3.2-dimelbyl-malonamide. 5 hh&dilicsampoynd was

obtained in quantitative yield according to the procedures described for example 2b using
N-((6R 7S)-9-allﬁ§22m§éé6@ﬁéﬂgﬁh%¥éi@1? geigl tert-butyl ester

tetrahydro-5-oxa—9-aza‘-benzocyclohepten-?-yl()-z,2-dimethyl-malonamic acid and
cyclopropanemethtdirtinieo i S W é5 (3% a6 (- 15321807 2= Ruspié Bistyl-8-0x0-6,7,8,9-
N-((6R,7S)-9-AllygkZafluarie-SonethylS-exar6iddh&teirahydearbamia-Qidzat-beteayciohepien-7-yl)-2,

2-dimethyl-N'-pyrid) -%zx!n@ﬁgﬁwémé an%r%kgggl gzénm%%\éo\framﬂ% Thejitiscempoynd was

obtained in 66% %/Ie according to t '
3

ures described for
0.6 mmol), was added and the solution was stirred for 4.5 hours at room temperature.

The solvent was distilled off under vacuum and the residue was extracted with
ethylacetate/water to yield 2.05 g crude {(6R,7S)-2-fluoro-6-methyl-8-ox0-9-(2-0x0-

10 ethyl)-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yi] -carbamic acid tert-butyl
ester, MS m/fe (%): 353.2 (M+H", 11), 297.3 (60), 253.2 {100).

b) [ 6R,78)-2-Fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-0%0-6,7,8,9-tetrahydro-5-oxa-9-

aza-benzocyclohepten-7-vl] -carbarnic acid tert-butyl ester

15 0.10 g (0.28 mmol} [(6R,78)-2~Fluoro-6-methyl-8-0x0-9-(2-oxo0-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-carbamic acid tert-butyl ester in 4 ml
tetrahydrofurane were reduced with 0.02 g (0.3¢ mmol) sodium borohydride.
Chromatography on silicagel with ethylacetate/heptane 8:2 yielded 0.06 g (56%)
[(6R,7S)-2-fluoro-9-(2-hydroxy-ethyl) -6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

20 benzocyclohepten-7-yl}-carbamic acid tert-butyl ester, MS m/e (%): 377.3 (M-+Na", 86),
3552 (M+H", 14), 255.3 (100).

¢) (6R.78)-7-Amino-2-fluoro-9-(2-hydroxy-ethyl)-6-methyl-6,7-dihydro-9H-5-0xa-9-

aza-benzocyclohepten-8~one

The title compound was obtained in 50% yield according to the procedure described in

25 example 42b from [{6R,7S)-2-fluoro-9-(2-hydroxy-ethyl}-6-methyl-8-0x0-6,7.8,9~
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-carbamic acid tert-butyl ester, MS m/e
(%): 255.3 (M+H", 100).



example 2b using N-((6R,75)-9-allyl-2-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa- 15
9-aza-benzocyclohepten-7-yl)-2,2-dimethyl-malonamic acid and 3 (aminomethyl)pyridine, MS m/e (%):
455.1 (M+H+,100). Example 56 { (6R,7S)-2-Fluoro-6-methyl-7-
[2-methyl-2-(2y2¢3@@epantafluoro-propylcarbamoyl)- PCT/EP2005/012834
propionylamino]-8-oxo-7,8-dihydro-6H-5-oxa-9-aza-bew%o"cyclohepten-9-yl}-acetic 20 acid methyl
ester WO 2006/061136 PCT/EP2005/012834 -74- H/\\" FF a) ((6R
7S)-T7-tert-Butoxygarbppy|amings2-flereOnpetiyl-8hoN0s £ Hinyalaald B8.9- tetraliydro-5-oxa-

oxa—9-aza-benzogg % héa Zttendgl%l -aceti id methyl %tgﬁg?g g_g%hgzﬂmql%ogﬁ%_ '
((6R,7S)-2-Fluoro=6= 1y1=8-0X0*6;7,8; “5-0xa-9-aza-"5 benzocycloheptén-7-yl)-carbamic
acid tert-butyl esetlin@mdedimethylformamide were stirred with 0.14 ml (1.45 mmol) methyl

bromoacetate and 0.48 g (1.45 mmol) cesium carbonate overnight. Extraction with water/ethylacetate
and chromatograiitatidn silicageldwithdtiaytadénate hepldreconivisledbpsrysdsty rekios)-7-tert
EUtOXycarlb%ry'a%}H}Qpl?éﬁH UQ0-Methve m=@z§;§,myfjifﬁrﬁﬂu5xaxﬁ&pﬁmanall@namic acid and

enzocyclohepten-9-yl)-acetic acid met ter, MS %): : i Ahi32 (.3 424),283.4
(199). b) {(6R 7sgé-iﬁéﬁﬁ%{%‘-‘?fﬁ‘%%‘-‘@ff’ﬁefﬁ%’k‘%%ﬁ?%@i%gﬁ%%ﬂ%%ﬁgg%Z’é 428k
benzocyclohepterrggiydebtriaciione i aledPHhe fidd MomBbim P Na2 83 diEd 77 % yield
according to the procedures described for 15 example 5e using
((6R,7S)-7-tert-butoxycarbonylamino-2-fluoro-6-métkethglakb-7,8- (%):
dihydro-6H-5-oxa-9-aza-benzocyclohepten-9-yl)-acetic acid methyl ester, MS We 283.2 (M+H+, 100).
C) ((6R 7S)-2-Flugrosrimetal-Kiy-migtioyb-2-2 2h313 3ne6iafigorarphypeabari oyh-
propionylanunol-8-0xo-7 8-dihydro-6H-5-0x8-9- 6Clo gpg;&g,_ = - icsacid 20 methyl ester
The title comipg)ouﬁe Wa cf%tﬁ?r%ﬁ?fﬁg! %%gﬁﬁé%}%%rqggg%hgﬁ proce%jgg}glg%%ﬂs%ﬁbed for example 2b
using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and

’

a) N-{( 6R.75)-9-Allyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-o0xa-9-aza-
benzocyclohepten-7-v1)-2,2-dimethyl-malonamic acid ethyl ester

The title compound was obtained in 78 % yield according to the procedures described for

15 example 2b using 2,2-dimethylmalonic acid monoethyl ester and (6R,75)-9-allyl-7-
amino-2-fluoro-6-methyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS
m/fe (9%): 491.2 (M-H", 100).

b) N-({6R,78)-9-Allyl-2-fluoro-6-methyl-8-0%0-6.7.8,2 -tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-v1}-2.2-dimethyl-malonamic acid

20 0.72 g (1.84 mamol) N-({(6R,75)-9-Allyl-2-fluoro~6-methyl-8-0x0-6,7,8,9-tetrahydro-5-
oxa-9-aza-benzocyclohepten-7-yl)-2,2-dimethyl-malonamic acid ethyl ester in 10 ml
tetrahydrofurane were treated with 0.08 g (1.84 mumol) lithium hydroxide monohydrate
in 3 ml water for 5 hours at room temperature. The tetrahydrofurane was distilled off and
the aqueous phase was extracted with diethylether. The water phase was acidified with

25  1.84 ml 1 N aqueous hydrochloric acid and extracted with ethylacetate to yield 482 mg
(729%) N—((6R,7S)—9—a}1y1—2»ﬂucr0w6vmethy1-8—oxow6,7,8,9—tetra}1ydr0w5—oxa—9-aza—



((6R,7S)-7-amino-2-fluoro-6-methyl-8-oxo-7,8-dihydro-6H-5-o0xa-9-aza e benzocyclohepten-9-yl)
-acetic acid methyl ester, MS m/e (%): 528.2 (M+Ht, 100). 25 WO 2006/061136 PCT/EP2005/012834
-75 Example 57 { (6R,7S)-2-Fluoro-6-methyl-7- [2-methyl-2-(2,2,3,3,3-pentafluoro-propylcarbamoyl)-
propionylaminBf3%&ee - dihydro-6H!-5-oxa-9-aza-benzocyclohepten-9 AT &gt Hefdb~OH o H F
~~NNH F~~FOFFF 50.10 g (0.19 mmol) 73
{(6R,7S)-2-Fluoro-6-methyl-7-[2-methyl-2-(2,2,3,3,3-pentafluoro-
propylcarbamoybepropiciyierting}38) @ -digetibldrd i axil 9sadutesehdddy ciohépts 393-91} -acetic
acid methyl estepin:4ymk tgtrahydrofurane were stirred with 0.005 g (0.21 mmol) lithium hydroxide in 1
ml water and 0.15 ml methanol for 3 10 hours. IN aqueous hydrochloric acid (2 ml) were added.
Exﬁ:jacé'%”o‘g”th(6%1)63(‘%8%@?@)@@-‘Auﬁ?ﬁﬁoﬁ%[r%%a}ﬁ%ﬁ% siicagelkwith,dichioromethgng/methanol 8:2
yielde g (7

(6R,7S)-2-fluoro6-H QbR D ppcloprapslmethdl i dedimetdmalonamide
propionylamino]-8-oxo-7,8-dihydro-6H!-S-oxa-9-aza-benzocyclohepten-9- y&l acetlc acid, MS m/e (%):
514.4 (M+Ht, SlOé‘}leltglE%ﬁﬁﬂMSMas obtained in quantitative yield according to the procedures
N-((6R,7S)-9-Catlaamieyhfae iyl ubrasfagdeiiyR 53)x0 ol 13, fuietsatyeihyb-Hxaes,7,8,9-

aza-benzocyclohgpignalayl-2,2-Jimetiyh Ny (Fkegrn 3 Resiluarospieylismalonamide H F F~p O

F
cyclopropanemethylamine, MS m/e (%): 416.6 (M-H", 100).

Example 55

10 N-{(6R,75)-9-Allyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-2,2-dimethyl-N'-pyridin-3-ylmethyl-malonamide

The title compound was obtained in 66% yield according to the procedures described for
example 2b using N-((6R,78)-9-allyl-2-fluoro-6-methyl-8-0x0~6,7,8,9-tetrabydro-5-oxa-

15 9-aza-benzocyclohepten-7-y1)-2,2-dimethyl-malonamic acid and 3~
(aminomethyl)pyridine, MS m/e (%): 455.1 (M+H", 100).

Example 56

{(6R,78)-2-Fluoro-6-methyl-7-[2-methyl-2-(2,2,3,3,3~-pentafluoro-propylcarbamoyl)-
propionylamino]-8-0xo-7,8-dihydro-6H-5-0xa-9-aza-benzocyclohepten-9-yl}-acetic

20 acid methyl ester



20 a) ((6R 7S)-9-Carbamoylmethyl-2-fluoro-6-methl-8-0x0-6 7 8 9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester WO 2006/061136 PCT1EP2005/012834

-76 The title compound was obtained in 59 % yield according to the procedures described for example
56a using ((6Ryi®)eRsfbaoim-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-azaC F/EP2005/012834
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester ar}g 2-bromoacetamide MS mle (%): 368.1
(M+H+, 26), 312.2 (48), 268 (100). 5 b) N-((6R
7S)-9-Carbamoylmethyl-2-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-yl)-2 2-dimethyl-N'-(2 2 3 3 3-pentafluoro-propyl)- malonamide

((6R,7S)-9- Carbamoylmethyl -2-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-73#-c rba ie acid tert-butyl ester was deprotected according to the io procedure
in example 42b. The re R,7S)-7-amino-2-fluoro-6-methyl-8-oxo

7,8-dihydro-6H-5-ex4- Jenz hepten-9-yl)-acetamide was reacted with 2,2-
dimethyl-N-(2,2,3,3,35entafluoro-prdpyl)-malonamic acid in analogy to the procedure described in
example 2b to yield N-((6R,7S)-9-carbamoylmethyl-2-fluoro-6-methyl-8-
0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-2,2-dimethyl-N'-(2,2,3,3,3- 15
pentafluoro-propyl malonamlde MS m/e

[(6R,7S)-2-Fluoro?6ihesiy ortrsie ROTYRILR, 4B
oxa-9-aza- benzoml@bggtéeﬁi’evmawmah’iﬂ -Be 2 23 BSipke
~~[llO fflf}} Qu Y'~-N'"~~11HF~~FF*yH ~FF 20 a) [(6R
7S)-2-Fluoro-6- m@tmg%(a7mggahqhk¢ﬁol -ethiyl8-0%cthil 8, 9xeisatydretbhydro-5-oxa-9-aza-

oxa-9-aza-benzogyclohept ekge XIL] bamic acc:;% tert rplgm,pgstg; 03¢ QA5 M de were

[(6R,7S)-2- Fluoro-6-me fo%0-9(2-0x0-6t
stirred Wlth 0.14 m! (1 45 mmol} methyi bromoacetate and 0.48 g (1.45 mmol) cesium

carbonate overnight. Extraction with water/ethylacetate and chromatography on silicagel
with ethylacetate/heptane 1:4 yielded 0.37 g (quant.) {{6R,7S)-7-tert-
butoxycarbonylamino-2-fluoro-6-methyl-8-oxo-7,8-dihydro-6H-5-0xa-9-aza-

10 benzocyclohepten-9-yl)-acetic acid methyl ester, MS m/e (%): 383.1 (M+H", 14), 327.3
(24), 283.4 (199).

b) {(6R,78)-7-Amino-2-fluoro-6-methyl-8-oxo-7,8-dihydro-gH-5-oxa-9-aza-

benzocyclohepten-9-vl)-acetic acid methyl ester

The title compound was obtained in 77 % yield according to the procedures described for

15  example 5¢ using ((6R,7S)-7-tert-butoxycarbonylamino-2-fluore-6-methyl-8-ox0-7,8-
dihydro-6H-5-oxa-9-aza-benzocyclohepten-9-yl)-acetic acid methyl ester, MS m/e (%):
283.2 (M-+H", 100).

¢) {(6R,78)-2-Fluoro-6-methyl-7-[2-methyl-2-(2,2,3.3.3-pentafluoro-propylcarbamovl)-
propionylamino]-8-oxo-7.8-dihvdro-6H-5-0xa-9-aza-benzocyclohepten-9-yl}-acetic acid
20 methyl ester

The title compound was obtained in 92% yield according to the procedures described for
example 2b using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
((6R,7S)—7;am'mo»Z«ﬂuoro-G-methyI—8—oxo-7,8«dihydro-6H—5-oxa~9~aza~
benzocyclohepten-9-y1)-acetic acid methyl ester, MS m/e (%): 528.2 (M+H", 100).

25



tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-carbamic acid tert-butyl ester in 4 nil 25 methanol was
reacted with 0.036 ml (0.40 mmol) morpholine, 0.07 ml acetic acid and 0.03 g sodium
cyanoborohydride at room temperature. Chromatography on silicagel with WO 2006/061136
PCT/EP2005/¥1>818# %61 2%thylacetate/heptane 1:1 yielded 0.09 g (73%) PCT/EP2005/012834
[(6R,7S)-2-fluoro-6-methyl-9-(2- _T5
morpholin-4-yl-ethyl)-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]- carbamic acid
tert-butyl ester, MS m/e (%): 424.3 (M+H+, 100). Bxhinbl6R77S1
2-Fluoro-6-methyl-9-(2-morpholin-4-yl-ethyl)-8-ox0-6 7 8 9-tetrahydro- 5
5-oxa-9-aza-bengeryiphenipno/cytraid dimietngtiyl-(2 2 3333 3-pentafiuoroppoppids traalgiiamide
(6R75)-2-uoros & mely -2 porpoll sl B 0,0, S SRR OB i

9-aza—benzocyc|%ﬁ)gfx?gﬁ -yl] -carbamic acid tert-butyl ester was deproétected according to the
procedure in ex&?ﬁéle 42b. The resulting (6R,75)-7-amino-2-fluoro-6-methyl-9 10
(2-morpholin-4-yl-ethyl)-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one was reacted with
2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid in analogy to the procedure described in
example 2b to yield N-[(6R,7S)-2-fluoro-6-methyl-9-(2-

morpholin-4-yl-ethylj:8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-
2,2-dimethyl-N'-(2,2,3; -p@&igqpro-propyl)-malonamide, MS rn/e (%): 569.3 15 (M+H+, 100).
Example 60 N-(QQ@%MO o-ﬁﬁ;?ethyl-S-oxo-G,7,8,9-tetrahydro-5-oxa-9-aza—benzocyclohepten-
7-yl)-2,2-dimethyl- ,2,3,3,3-pentafluoro-propyl)-malonamide O FNANONF OF FF 20 The
title compound was obtained in 69% yield according to the procedure described in example 2b) by
condensationsof (6R,7S)-7-amino-2-fluoro-6-methyl-6,7-dihydro-9H-5-

0.10 g (0.19 mmol) {(6R,78)-2-Fluoro-6-methyl-7-[2-methyl-2-(2,2,3,3,3~pentafluoro-
propylcarbamoyl)-propionylamino]-8-ox0-7,8-dihydro-6H-5-oxa-9-aza-
benzocyclohepten-9-yl}-acetic acid methyl ester in 4 ml tetrahydrofurane were stirred
with 0.005 g (0.21 minol) lithium hydroxide in 1 ml water and 0.15 ml methanol for 3

10 hours. IN aqueous hydrochloric acid (2 ml) were added. Extraction with ethylacetate and
chromatography on silicagel with dichloromethane/methanol 8:2 yielded 0.08 g (78%)
{(6R,7S)—2—ﬂu0ro—6—methy1—7—[2—methy1—2-(2,2,3,3,3—pentaﬂuoro—propylcarbamoyi)~
propionylamino}-8-0xo~7,8-dihydr0~6H!—5-0xa~9—aza~benmcydohepten»9—yl}~acetic
acid, MS m/e (%); 514.4 (M+F", 100).

15 Example 58

N-({6R,75)-9-Carbamoyimethyl-2-fluore-6-methyl-8-0x%0-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7 —yi)~2,2-dimethyl~N’-(2,2,3,3,3—pentaﬂuoro-propyl)—

malonamide

T AL
X,

20 a) ((6R.7S)-9-Carbamovlmethyl-2-fluoro-6-methyl-8-0x0-6.7,8,9-tetrahydro-5-0xa-9-

aza-benzocyclohepten-7-y1)-carbamic acid tert-butyl ester




oxa-9-aza-benzocyclohepten-8-one [example 23] with 2,2-dimethyl -N-(2,2,3,3,3-
pentafluoro-propyl)-malonamic acid (example 4a) as an off-white solid, MS We (%): 25 456.4 (M+H+,
100). Example 61
2,2-Dimethyl-Ns{@Guam)rGenethyl-8-oxo-3-trifluoromethyl-6,7,8,9-tetrahydnecSacponssr 12834
aza-benzocyclohepten-7-yl)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide WO 2006/061136
PCTIFP2005/012834 -78-0N FO FpNF FpFF a)7 S 3R) 2 tert

gutoxxécszonylafﬁg@fgré)%o%i &ﬂa‘%&;‘%&m‘?é%}é)@@t é)@a?éﬁ%ﬁ Q&k@ép%&agleg%aﬁrm%u?ﬁr to thgt
escribed in example e rea -ter 0X ro utyric aci
and 1—f|uoro-2-nitr%5%9l?%éé?‘61ﬁ’1%$ %%e%ﬁz%ﬁ%%%é tﬁa afy t£¥ cHiaY (%(r)négﬁﬁg%% a brown oil,
MS m/e (%): 426hmmm&mep@5)7fmiby<ﬂsrsﬁmd@mm ﬂbwmdré#r@moacetamlde MS m/e
I-Rhenoxy)-2-tert-pitoxyearaeniamipe-hutviigsacies Thwiitle compound was obtained in 88% yield
according to the procedure described in example Sb) by hydrogenation of

(2S,3R)-2-tert- ?utgmgg@gaggwﬂ&%ﬂ [ -2%&9&0@&}&}4@@%@@@ Bytylic.npidA5. glight brown

solid, MS m/e (%); 3 , C [ 8 QX0-3- trif uorometh 6 78

O-tetrahydro-5-ox 2 itle compound
was obtained in 9@1%9y1_|atdﬁccord|ng to the procedure described in 20 example Sc) by intramolecular
condensation of (2S,3R)-3-(2-amino-4-trifluoromethyl- phenoxy)-2-tert-butoxycarbonylamino-butyric
acid as an off-whitgarlid)-bMSarhéent¥d)hethyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yl)-carbamic acid tert-butyl ester was deprotected according to the

10 procedure in example 42b. The resulting 2-((6R,78)-7-amino-2-fluoro-6-methyl-8-oxo-
7,8-dihydro-6H-5-0xa-9-aza-benzocyclohepten-9-yl)-acetamide was reacted with 2,2~
dimethyl-N-(2,2,3,3,3-pentafluoro-propyi}-malonamic acid in analogy to the procedure
described in example 2b to yield N~((6R,75)-9-carbamoylmethyl-2-fluoro-6-methyl-8-
ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-

15 pentafluoro-propyl)-malonamide, MS m/e (%): 511.3 (M-H', 100).

Example 59

N-[(6R,7S)-2-Fluoro-6-methyl-9-(2-morpholin-4-yl-ethyl)-8-0x0-6,7,8,9-tetrabydro-5-
oxa-9-aza-benzocyclohepten-7-ylj-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-

malonamide

20

a) [(6R,78)-2-Fluoro-6-methyl-9-(2-morpholin-4-vl-ethyl-8-0x0-6,7,8,9-tetrahydro-5-

oxa-9-aza-benzocvclohepten-7-vil-carbamic acid tert-buivl ester

0.10 mg (0.28 mmol) {(6R,7S)-2-Fluoro-6-methyl-8-oxo-9-(2-oxo-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylj-carbamic acid tert-butyl ester in 4 ml
25  methanol was reacted with 0.036 mi (0.40 mmol) morpholine, 0.07 ml acetic acid and

0.03 g sodium cyanoborohydride at room temperature. Chromatography on silicagel with



361.4 (M+H+, 39). d) (6R 7S)7 Amino-6-methyl-3-trifluoromethyl-6 7-dihydro-9H-5-oxa-9-aza- 25
b_enzocyclohepten-8-one The title compound was obtained in 60% yield according to the procedure
described in example Se) by cleavage of the protecting group of ((6R,7S)-6-methyl-8-0x0-3-
trifluoromethy®® 798694Btahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-caRfaFiE28e @ 118H-butyl ester
as an off-white solid, MS m/e (%): 261.3 (M+H+, 56). 3@-g) 2 2 Dimethyl N ((6R
7S)-6-methyl-8-oxo-3-trifluoromethyl-6 7 8 9-tetrahydro-5- oxa 9 aza benzocyclohe ten-7- yl)-N'-(2 2 33
3-pentafluoro-prepyilemaiofantioe WIGi20e60814 36 RL TRFZ0O5I022884m ey Thé¢Aitle compound

was obtained in 905,y aGe: 9{9@9@%%%@9@%&5@&%%@9{9 N LXNRIE,ABh By &pRggNsation of

(6R,7S)-7-amino-6-methyl trlfI oro eth -9-aza- benzocyclohep en-8-one with
2 2-dimethyl-N-(5%2°33'3 Cb%er?traf Eﬁrrdy § |£%§r§%23c@'[ ampié 4a)] as a light yellow solid,

[X]589= 5 97.17 (¢=0.92% in MeOH) MS m/e %): 506.4 (M+H} 100 . Example | 62
2. Methoxy N- ((6 Totn i (BB, 7S d PO MO A 4T TANA T AWER TAR |1 ale AT Re A3 AHOKOA, 2,800 -1
aza-benzocyéloheptar? P 21 &8 AL DIdizprtioy |} : i

O 10FFThe tltkegggﬁgggwd was obtalned in 87% yleld accordlng to the procedure descrlbed in
example 2b) by condensation of (6R,7S)-7-amino-6-methyl-3-trifluoromethyl-6,7-

dihydro-9H-5-oxay 8ra7a-benzocyelonapien:g-ans @?&iﬂ%"fl %&l}l With 2 %tw%aﬂyd

3~
(2,2,3,3,3-pentafluoro-propyl)-malonamic acid | e mple 41] as a’light ye fow solid, 15 Tg]SE%a -107.05
(c=0.81% in Me@eyamemﬁct%mes%(&hm@ai@eyceﬁﬁa [ gster was deprotected according
to the procedure in example 42b. The resulting (6R,75)-7-amino-2-fluoro-6-methyl-9-

10 {2~morpholin-4-yl-ethyl)-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one was
reacted with 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid in analogy
to the procedure described in example Zb to yield N-[(6R,78)-2-fluoro-6-methyl-9-(2-
morpholin-4-yl-ethyl}-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl} -
2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, MS m/e (%): 569.3

15 (M+H, 100).

Example 60
N-{(6R,75)-2-Fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-
7-y1)-2,2-dimethyl-N'-{2,2,3,3,3-pentafluoro-propyl)-malonamide

O
F N
L
O
o N F
0

20
The title compound was obtained in 69% vield according to the procedure described in
example 2b) by condensation of (6R,75)-7-amino-2-fluoro-6-methyl-6,7-dihydro-9H-5-
oxa-9-aza-benzocyclohepten-8-one [example 23] with 2,2-dimethyl -N-(2,2,3,3,3-
pentafluofo-propyl)-malonamic acid (example 4a) as an off-white solid, MS m/e {%):

25 456.4 (M+H", 100).

Example 61
2,2-Dimethyl-N-((6R,75)-6-methyl-8-0x0-3-trifluoromethyl-6,7,8,9- tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-y1)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



N-((6S,7R)-6-Benzyl-2-fluoro-8-0)co-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide and 20 Example 63b
N-((6R,7S)-6-Benzyl-2-fluoro-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7-yl)-2,2-dimethigl M(@s 213 3, 3-pentafluoro-propyl)-malonamide O O F ~ NMIN/EFE0ERIES3) racemic
(2S 3R and 2R 3S)-2-Dibenzylamino-3-h yddroxy-4-phenyl-butyric acid ethyl 25 ester and WO
2006/061136 PCT/EP2005/012834 -80 racemic (2R 3R and 2S 3S)-2-Dibenzylamino-3-hydrox
-4-phenyl-butyric acid ethyl ster A solution of 20 g (70.6 mmol) dibenzylamino-acetic acid ethyl ester
in 240 ml tetrahydrof irred at -78C with 38.8 nil (77.6 mmol) lithium diisopropylamide 5 (2M
in heptane) for 30F utése 7 06 mmol) phenylacetaldehyde were added and stirring was
continued overnlghtF The mlxture wa a to warm to room temperature, water was added and
most of the organic solvent was removed ¥, distillation. About 20 g citric acid were dissolved in the
aqueous residue. Extraction with ethylacetate and chromatography on silicagel with
ethylacetate/heptane 1/5 ylelded as 10 flrst eIutlng fractlon 5. 4 g (19%) racemic (28 3R and
2R,3S)-2-dibenzydaidiHnoRk3 Rytotyshengpvls CabidieiEy, M E - PRASAGA-SH W
and as second elytig fractlon 4 1 g (15%) racemlc (2R 3R and

2S,3S)-2-dibenzylam aml 3-hydro ytyyi le¢(%2) 3494.3.M+Ht, 100).
b) racemic (2§ 3R'AN %é? 4iecir)gly arﬁsiﬁro- (!Pn rox;% %a?ﬁ rl%%ﬁ% ng% ?.591—0 5439 (13.5

mmol) racemic (ZBHWMWI@S)UQ érbé‘#%ﬁﬂ%l%aﬁ%%%} @uﬁf‘f’e?\ﬂi'ﬁﬂfﬁrf@%%?&(’éﬁ%ﬂy ster in 75
ml tetrahydrofurangwexepdderi2 28 gH{bdydHantel fompound as a brown oil, MS m/e (%):

426 A(MANH;", 85).

+, 100)

10 b) (25,3R)-3-( 2-Amino-4-trifluoromethyl-phenoxy)-2-tert-butoxycarbonylamino-

butyric acid
The title compound was obtained in 88% yield according to the procedure described in

example 5b) by hydrogenation of (28,3R)-2-tert-butoxycarbonylamino-3-(2-nitro-4-
trifluoromethyl-phenoxy)-butyric acid as a light brown solid, MS m/e (%): 379.1
15 (M+H", 64).

¢) ((6R,78)-6-Methyl-8-ox0-3-triflucromethyl-6.7,8.9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-v1)-carbamic acid tert-butyl ester

The title compound was obtained in 96 % yield according to the procedure described in

20 example 5¢) by intramolecular condensation of (25,3R)-3-(2-amino-4-trifluoromethyl-
phenoxy)-2-tert-butoxycarbonylamino-butyric acid as an off-white solid, MS m/e (%):
3614 (M+H", 39).

d) (6R,78)-7-Amino-6-methyl-3-trifluoromethyl-6,7-dihydro-9H-5-0xa-9-aza-

25 benzocyclohepten-§-one
The title compound was obtained in 60% yield according to the procedure described in

example 5¢) by cleavage of the protecting group of ((6R,7 S)-6~-methyl-8-ox0-3-
triﬂuoromethyl—6,7,8,9—tet:ahydro~5~oxa-9—aza—benzocyclohepten—’7-yl)—carbamic acid
tert-butyl ester as an off-white solid, MS m/e (%): 261.3 (M+H*, 56).

30
e) 2,2-Dimethyl-N-({6R,78)-6-methyl-8-0x0-3 -trifluoromethyl-6,7.8,9-tetrahvdro-5-
oxa-9-aza-benzocyclohepten-7-v1)-N'-(2.2,3,3,3-pentafluoro-propyl)-malonamide




lithium hydroxide monohydrate dissolved in 13.5 ml water. The mixture was stirred at 60C overnight.
Water was added followed by extraction with ethyl acetate. The waterphase was adjusted to pH 1 with
1 N aqueous hydrochloric acid. Extraction with 20 ethylacetate and chromatography on sflicagel with
dichloromethaWw&yatergates 9/1 yielded 3.50 g (69%) racemic (2S,3R and PCT/EP2005/612834
2R,3S)-2-dibenzylamino-3-hydroxy-4-phenyl-butyric acid, MS m/e (%): 376.5 (M+H+, 100). c) racemic
(2S 3R and 2R 3S)-2-Dibenlamino-3-(4-fluoro-2-nitro-phenoxy)-4-phenyl- but)ric acid 25 3.50 g (9.32
mmol) racemic (283R1anshF3E)v2xdiberzydas mivhe-Behy seoxydideph emybrbutyric desdribed 4nm
d'methy'formam@%@&%@99%@3@&4&&§_@<@R@g).%mge-@mmmmgr@%{?%&mI

dimethylformamide. The suspension was stlrr?ﬁiqgor 2 hours an thea\_Z.Z% WH ggnj"lol)
2,5-dif|uoro-nitrotﬂé}ﬁ%ﬁg%gﬁ?‘éﬂ;‘amﬁg%ﬂ@’ FRIGR NSRS 30T eer R ?"‘ririzé“b\?e’rm@ht at OC the
mixture was pourgehBfendesmpstpimlbepticwad Rdjustidi |1abylighidindcaguédu&tyerochloric acid.

Extraction with eg}yﬂgc?tgégf%qncpfmgt @Bnyé@@:%@&@ kWit gighloromethane/methanol (100:0
to 95:5) yielded 2.95 g (62 %) racemic ( §,3R an 2R,3S)-2-dibenzylamino-3-(4 WO 2006/061136

PCT/EP2005/012834 -81 fluoro-2-nitro-phenoxy)-4-phenyl-butyric acid as yellow oil, MS m/e (%):
515.3 (M+Ht, 100). d) racemic (25 3R and 2R 3S)B«&@lafido-4-fluoro-phenoxy)-2-dibenzylamino-4-

phenyl-butyric aC@l\;rIe%hgéf-l(ﬁg&{m g)r@ﬁﬁm&&ggssﬁiﬁﬂﬁomethyl—6,’7,8,9—tetrahydro~SmOXa—9—
2R,3S)-2-dibenzylamino-3-(4- ' :

luoro-2-nitrao- phenoxy)-4-phenyl-butyric acid in 59.ml methanol were
hydrogenated Witﬁziil?%‘@o%ﬁléiﬂm@fg#ﬂﬁ&%ﬁ’%gﬁ’%@k}%’i%ﬁ@ oNERt by distillation yielded
2.26 g (81%) racemic (2S,3Rand 2R,3S)-3-(2-amino-4-fluoro-phenoxy)-2-dibenzylamino-4-phenyl-
butyric acid as Iig%m%): 485.5 (M+Ht,100). 10 e) racemic (6S 7R and 6R
7S1-6Benzyl7-dibeAzylamifioR-flliorg-6, 7-dihydro-9H-5- oxa-9-aza-benzocyclohepten-8-one The title

compound was obtdined in similar yéeld ?@;’@g%ccording to the procedures described for example 5c¢
using racemiq {2S,3R and 2R,3S)-3-(2-amie-4-fluoro- pheno)cy)-2-dibenzylamino-4-phenyl-butyric

acid, MS m/e (%) ﬁ;é@ fite (M B 002 3808 £ Rifr BangHag Wibenpdamine&lieceh
7-dihdro-9H-50xa-9-aza- . ) .
example 2b) by condensation of (6R,78)-7-amino-6-methyl-3-trifluoromethyl-6,7-
dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one (example 61d) with 2-methoxy-N-
(2,2,3,3,3-pentafluoro-propyl)-malonamic acid [example 41] as a light yellow solid,

15 [clsse= ~107.05° (c=0.81% in MeOH), MS m/e (%): 508.5(M-+H", 100).

Exampla 63a

N—((68,7R)~6—Benzy1—2—ﬂu0m~8—oxo—6,7,8,9wtetrahydro—5—oxa~»9—az:z—benzocydohepten—
7»yi)—2,2—dimethyl~N'~(2,2,3,3,3-pentaﬂuoro~propyl)-malonamide and

20 Example 63b

N-((6R,75)-6-Benzyl-2-fluoro-8-0xo-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7 —yl)—2,2~dimethyl~N‘—(2,2,3,3,3wpentaﬂuoro—propyl)—malonamide

2) racemic (25,3R and 2R,38)-2-Dibenzylamino-3-hydroxy-4-phenyl-butyric acid ethyl

25 ester and



benzocyclohepten 8-one and (-)-(6R 7S)-6-Benzyl-7-dibenzylamino-2-fluoro-67-
dihydro-9H-5-oxa-9-aza-benzocycloheptén-8-one Racemic (6S,7R and
6R,7S)-6-benzyl-7-dibenzylamino-2-fluoro-6,7-dihydro-9H-5-oxa- 9-aza-benzocyclohepten-8-one was
separated by chibabbiBt@3on Chiralpak AD with 20 isopropanol/heptane 1/8ctogfiedastinestitle
compounds. g) (6S 7R) 7 Amino-6-benzyl-2-fluoro-6 7- Iayddro -9H-5-o0xa-9-aza-benzocvclohepten-
8-one The title compound was prepared by hydrogenation of (+)-(6S,7R)-6-benzyl-7-
dibenzylamino-2-flyera:6 ik dikydip:8Hs5-DXALSrazakienzotycloheteh-ona i 2icidetnanol with
Pd/C (10%), MS m[ﬁg (%): 287.1 (M+H+, 100). h) (6R 7S) 7 Amino-6-benzyl-2-fluoro-6
7-dih}-dro-9H-5-0Xa=9-aza-benzocydohepten- 8-one The title compound was prepared by
hydrogenation of (-)- $6R ,7S)-6- benzyl

dibenzylamino-2-fUSHEER 4 & 80 gt R HBERISH ﬁad%iﬁ BeSRL 29 hethanal with
Pd/C (10%), MS r@teﬂ(%‘,mﬁsmmmafer_i.@@7W@6©eﬂ1@6m¢m@@w&§s‘@@P¥WN -((6S
7R)-6-Benz-2-fluomy@; e Br S tairaveee- braxat 97azam brlzsiusinlzaal@ehydv & dtiedethyl-N - (2

2333- pentafluoro rQh malonamlde The tit ined accarding to the procedures
Sy 22 Kerlnﬁlﬁ(‘zc%%%%&rgntaﬂ%ro %

described for examp & sing -propyl)-malonamic acid and
(6S,7R)-7 5 ammée@;wéﬁzwzvﬂ%wmmm%#cmﬂ o ‘i’ﬁb@&@%&‘é@éﬁ%\fﬁ’/&f&ﬁ@ﬂfé@@ -one, MS m(e
(%): 532.0 (M+H+¢i300)idh NHER20F) -Betal A-dftadiadver anGhé 89etatrabddacSoxacgazavibbnzo ccY

e acenomat il :6 £ .35 SR R R N AmyHE.RcTig it fomERURLvas

obtained accordln% rocedures or exam hd
2,2-dimethyl-N2(2, %uglrfe’?ﬁéﬂa%r%‘ip%%lﬁafaﬁaﬁﬁﬁz3§t ?1%5 %ﬁz 78y epzylamino-3-hydroxy-
amino-6-benzyl- 24lpamy5bbﬁ}’m<ydm}%ﬁm&-@l&zdedmzéﬁwl(Me@iénl@@m@dlwsm 4)n832.0

(M+H+, 100). ExaﬂJ&Q ﬁ)r@ﬂq é 1@%@%2&@@;{ 3R and 25,38)-2-dibenzylamino-3-hydroxy-4-phenyl-
6S,7S)-6-Benzyl- 2 flugro-8-0xo-6,

,8,9-tetrah
benzocyclohepten2?Sff Ecéi&m?'éﬁ?ﬁrm ?%@érﬁ}ﬁﬁo%aprobyl) malonamide, entity A

b) racemic (25.3R and 2R,38)-2-Dibenzylamino-3-hydroxy-4-phenyl-butyric acid

15 To5.43 g {13.5 mmol) racemic (25,3R and 2R,38)-2-dibenzylamino-3-hydroxy-4-
phenyl-butyric acid ethyl ester in 75 ml tetrahydrofurane were added 2.28 g (53.8 mmol)
lithium hydroxide monohydrate dissolved in 13.5 mi water. The mixture was stirred at
60°C overnight. Water was added followed by extraction with ethyl acetate. The
waterphase was adjusted to pH 1 with 1 N aqueous hydrochloric acid. Extraction with

20 ethylacetate and chromatography on silicagel with dichloromethane/methanol 9/1 yielded
3.50 g (69%) racemic (2S,3R and 2R,35)-2-dibenzylamino-3-hydroxy-4-phenyl-butyric
acid, MS m/e (%): 376.5 (M+H", 100).

¢) racemic {28,3R and 2R,38}-2-Dibenzylaming-3-( 4-fluoro-2-nitro-phenoxy)-4-phenyl-
butyric acid

25 3.50 g (9.32 mmol) racemic (25,3R and 2R,38)-2-dibenzylamino-3-hydroxy-4-phenyl-
butyric acid in 14 ml dimethylformamide were added at 0°C to 0.86 g (19.8 mmol)
sodium hydride (55%) in 2 ml dimethylformamide. The suspension was stirred for 2
hours and then 2.25 ml (20.5 mmol) 2,5-diftuoro-nitrobenzene in 3.4 ml
dimethylformamide were added. After stirring overnight at 0°C the mixture was poured

30 onicefwater. The pH was adjusted to 1 by adding aqueous hydrochloric acid. Extraction
with ethylacetate and chromatography on silicagel with dichloromethane/methanol
(100:0 to 95:5) yielded 2.95 g (62 %) racemic (28,3R and 2R,35)-2-dibenzylamino-3-(4-



0O FNNNFF FFF and Example 64b 20 N-((6S,7S or
6R,7R)-6-Benzyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-0)a-9-aza-
benzocyclohepten-7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, entity B a)
racemic (2R 3RGHHPBIZT)-2-Dibenzylamino-3-hydroxy-4-phenyl-butyric EEIHERH4/4128§410.2 mmol)
racemic (2R,3R and 2S,3S)-2-dibenzylamino-3-hydroxyg¢ 25 phenyl-butyric acid ethyl ester in 57 ml
tetrahydrofurane were added 1.73 g (40.8 mmol) lithium hydroxide monohydrate dissolved in 10 ml
water. The mixtufewas stitrecbhtno0- bvdemighiniitateridasyalide difoNiveitt Hip ezt idhHith ethyl
acetate. The waiggehase was adjusted to pH 1 with 1 N aqueous hydrochloric acid. Extraction with
ethylacetate and chromatography on silicagel with dichloromethane/methanol 9/1 yielded WO
2006/061136 PCT/EP200
2S,3S)-2-dibenz -3- y- - yl-butyric acid, m/e 76.5 (M+H+, 100). b) racemic
(2R 3R and 2S 38hebipinsagide acid 5 4.20 g (11.2 mmol) racemic (2R 3R and
2S,3S)-2-dibenzylamino-3-hydroxy-4-phenyl- butyric acid in 14 ml dimethylformamide were added at
0C to 1.04 g (23.7-998{61y 3soeiah rapenid 1588014 %ﬁ}r%mﬁ’éﬂmﬁﬂﬁa%f Pepre dRiEsion was
stirred for 2 hour aﬁ@cﬂ)w@l@&nﬂd@ﬁﬁmwﬂﬁﬁmﬁmmmhngaem&ﬁﬂm 76 ¢

d'methy'fOfmam"E{? MR Thelish g Quemalt ANIG el YRRAPHAY. %91% ice/water.

The pH was adjus ed 't %Mgueous ydrochlorlc acid. Extracti h ethy e and
chromatography m%ﬂl&éﬁ%ﬁ%ﬂﬁ‘ﬁ POt RITAEREFPRTO6I0 fo SRS BT RASI NG (70 %)

racemic (2R,3R angyZS A7) -3 ilibepdidaminbiS{de Mﬁlr%zmﬁwb-ﬁﬁehkﬁb}(y) 4-phenyl- butyrlc acid as
yellow oil, 1H-NMR (ppm, CDC13): 2.55-2.63 (m, 1H); 3,54-3.69 (m, 2H); 3.61, 3.66, 3.92, 3.97 (AB,
4H); 4.73-4.8Q (me’) IEDemic (65,7R and 6R.7S)-6-Benzyl-7-dibenzylamino-2-fluoro-6,7-dihydro-9H-5-

oxa»~9»aza-benzocvdohepten—8—0ne

The title compound was obtained in similar yield yield according to the procedures
described for example 5¢ using racemic (25,3R and 2R,38)-3-(2~amino-4-fluoro-
phenoxy)-2-dibenzylamino-4-phenyl-butyric acid, MS m/e (%): 467.1 (M+H", 100).

15 ) (£)-( 65,7R)-6-Benzyl-7-dibenzylamino-2-fluore-6,7 -dilyydro-9H-5-0xa-9-aza-
benzocyclohepten-8-one and (-)-(6R,75)-6-Benzyl-7-dibenzylamino-2-fluoro-6.7-

dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one

Racemic (6S,7R and 6R,75)-6-benzyl-7-dibenzylamino-2-fluoro-6,7-dihydro-9H-5-o0xa-
9.aza-benzocyclohepten-8-one was separated by chiral HPLC on Chiralpak AD with
20 isopropanol/heptane 1/9 to yield the title compounds.

2) (68,7R)-7 -Amino-6-benzyl-2-fluoro-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-

3-one

The title compound was prepared by hydrogenation of (+)-(6S,7R}-6-benzyl-7-
dibenzylamino-2-fluoro-6,7-dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-one in
25 methanol with PA/C (10%), MS m/e (%): 287.1 (M+H", 100).

h) { 6R.7S)-7-Amino-6-benzyl-2-fuoro-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-

8-one

The #itle compound was prepared by hydrogenation of (-)-(6R,7S)-6-benzyl-7-
dibenzylamino-2-fluoro-6,7-dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-one in
30 methanol with PA/C (10%), MS m/e (%): 287.1 (M+H", 100).



15 6.14-6.19 (m, 1H); 6.79-6.84 (m,1H); 7.01-7.03 (m, 2H); 7.14-7.16 (m, 3H); 7.2-7.4 (m,11H). c)
racemic (2R 3R and 2S 35)-3-(2-Amino-4-fluoro-phenoxy)-2-dibenzylamino-4- phenyl-butyric acid 4.02
g (7.81 mmol) racemic (2R,3R and 2S,3S)-2-dibenzylamino-3-(4-fluoro-2-nitro- 20
pheno)cy)-4-pkengidsissiizgsacid in 80 ml methanol were hydrogenated witRI4PoReI834-Nickel.
Filtration and removal of the solvent by distillation yieldeg, 3.36 g (89%) racemic (2R,3R and
2S,3S)-3-(2-amino-4-fluoro-phenoxy)-2-dibenzylamino-4-phenyl- butyric acid as light yellow oil, MS
m/e (%): 485.5 (M1iH #s50®)-d)Facemidi(®GR tRoaod 6 3.7 5a6HBénds7edib@nzyiamino-2-fluoro-6
7-dihydro-9H-5- 25 oxa. Seazaenzocyclofepian8weee The ditle compayiaehwas bainein similar
yield yield according to the procedures described for example 5c¢ using racemic (2R,3R and
2S,3S)-3-(2-aming-4-fluoro- phengxy)-2-dibenzylamjno-4-phenyl-butyric.aci 98). A67.5
(M+H+, 100). 30 ‘i%t-faﬁ-‘?“}p 8?%’5%%%1 %f%é%‘ff‘}jf%%otgr?‘zl? rréﬁ%%%lﬁ%?ﬁ%%%ﬁg%éﬁ%I-%S-oxa—g-
aza-benzocyclohetirgRe-simahd-NGE39S vreaR IARIeeEE Il ansaHs PRARRG (52 ’ﬁﬁ%rjdﬁ 7-di

dro-9H-5-0xa-9-azaihenzeeyEohepters&onEiNe, 2006/061- 236 PETHEB2R05I0ER8 b e BISREcemic

(6R,7R and 68,7?- ﬁg -7-gli epg lamino-2-fluoro-6,7-dihydro-9H-5-oxa-
/%% en- YM@%’V%S sc}a{parated by chiral HPLC on Chiralpak AD with

9-aza-benzocyclo

hydrogenation of (+)-(6
dibenzylamino-2-fluoro-b, y enzocyclohepten-8-one in methanol with Pd/C

(10%), MS m/e (%): 287.1 (M+H+,,100).,0).(6$ 7S of. 6R 7R-7-AminQ-6- f : i
or5-onas. . 15 BRISEICNDlan B GhE Btk B T THE comBtun e prepareity
hydrogenation of (w)ir(sgﬁgi@,egﬁl,gﬁszez_,@érﬁz\ypq‘gaﬂuoro—propyl)mmalonamxc acid and [6R,75)-7-
dibenzylamino-2-fiuae-8, beiinydrahSite Ssoxditg-drvad Hehaoeytioh dpter-GdvieitenetnandSwmitle Pd/C
(10%), MS m/e ((@@2:%521.0%4#; }&g) h) N ((6R 7R or 6S 7S) 6 Benzl-2-fluoro-8-0x0-6 7 8
9-tetrahydro-5-oxa-9-

aza
Example 64a

15 N-((6R,7R or 6§,7 $)-6-Benzyl-2-fluoro-8-0xo-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-2,2-dimethyl-N'-(2,2,3,3 ,3-pentafluoro-propyl)-malonamide,
entity A

and Example 64b

20 N-{{68,7S or 6R,7R)-6-Benzyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocy‘doheptem’]uyl)—2,2—dimethyl-N‘-(2,2,3,3,3~pentafluoro-propyi)—malonamide,‘
entity B

2) racemic (2R,3R and 28,39)-2-Dibenzylamino-3-hydroxy-4-phenyl-butyric acid

To 4.12 g (10.2 mmol) racemic (2R,3R and 28,38)-2-dibenzylamino-3-hydroxy-4- -

25 phenyl-butyric acid ethyl ester in 57 ml tetrahydrofurane were added 1.73 g (40.8 mmol}
lithium hydroxide monohydrate dissolved in 10 ml water. The mixture was stirred at
60°C overnight. Water was added followed by extraction with ethyl acetate. The
waterphase was adjusted to pH 1 with 1 N aqueous hydrochioric acid. Extraction with
ethylacetate and chromatography on silicagel with dichloromethane/ methanol 9/1 yielded



15 benzocyclohepten 7 yD 2 2-dimethyl-N'-(2 2 3 3 3-pentafluoro-propyl)-malonamide, gnU A The title
compound was obtained according to the procedures described for example 2b using
2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic add and (6R,7R or
6S,7S)-7-amind{BEMsYI-fluoro-6,7-dihydro-9H-5-oxa-9-aza-benzocycl K EFERE ABBHhe, entity A,
MS m/e (%): 532.0 (M+H+,100). i N- 6S 7S or 6R 7R)-6Bend-2-fluoro-8-oxo-6 7 8
O-tetrahydro-5-oxa-9-aza- benzocyclohepten 7 yl 2 2 dimethyl N' (2 2 3 33- pentafluoro-
propyl)-malonamid ef#9B)25cHne (2R P md o wadibbtaiterzrdoihg o4t arddedtires

described for exaa@@’lq\g@nyg,@g)%%gim@ﬂm;%@,zss,3-pentaf|uoro-propyl)-malonamic acid and
(68_,78 or 6R,ZR)-7-amino-6- enzyl-2-fluoro-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8- one,
entity B. MS m/e (%0); . 834-£8m&xpm le
65a N-((6S,7R)-b-CyC op(fropy- -flu 7,8, y ro-5-oxa—9-aza—g PP
benzocyclohepte#® 12_dimethyl-N- (2,2,3, 3,3-p entafluoro-propyl)-malonamide FFONNFF N
00 0 F 5 and Example 65b N-((6R,7S)-6-Cyclopropyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepteh22-gl§12,2 HinmbtmiericA 2RS3B A @R orRera Py TERRIS TR 47 HE"S NxN., JGF

10" 1101l O F a) rasamisc{2R33 andi2s3R)3netdenrepyidedianzyiamine 2hydnooty propionic

acid 10 ethyl est% angl hydride (55%) in 2.5 ml dimethylformamide. The suspension was stirred for 2

hours and then 2.69 ml (24.6 mmol) 2.5-difluoro-nitrobenzene in 3.5 ml
dimethylformamide were added. After stirring overnight at 0°C the mixture was poured

10 on ice/water. The pH was adjusted to 1 by adding aqueous hydrochloric acid. Extraction
with ethylacetate and chromatography on silicagel with dichloromethane/methanol
{100:0 to 95:5) yielded 4.02 g (70 %) racemic (2R,3R and 28,35)-2-dibenzylamino-3-(4-
fluoro-2-nitro-phenoxy)-4-phenyl-butyric acid as yellow oil, 1H-NMR (ppm, CDCI3):
2.55-2.63 (m, 1H); 3.54-3.69 (m, 2¥); 3.61, 3.66, 3.92, 3.97 (AB, 4H); 4.73-4.80 {m, 1H);

15 6.14-6.19 (m, 1H); 6.79-6.84 {(m,1H); 7.01-7.03 (m, 2H); 7.14-7.16 (m, 3H); 7.2-7.4
{m,11H).

¢) racernic (2R.3R and 28,38)-3-(2-Amino-4-fluoro-phenoxy)-2-dibenzylamino-4-
phenyl-butyric acid

4.02 g (7.81 mmol) racemic (2R,3R and 28,38)-2-dibenzylamino-3-{4-flaoro-2-nitro-

20 phenoxy)-4-phenyl-butyric acid in 80 ml methanol were hydrogenated with 2.40 g
Raney-Nickel. Filtration and removal of the solvent by distillation yielded 3.36 g (89%)
racemic (2R,3R and 28,38)-3-(2~amino-4-fluoro-phenoxy)-2-dibenzylamino-4-phenyl-
butyric acid as light yellow oil, MS m/e (%): 485.5 (M+FL", 100).

d) racemic (6R,7R and 65,75)-6-Benzyl-7-dibenzylamino-2-fluore-6,7-dihydro-9H-5-

25 pxa-9-aza-benzocvdohepten-8-one

The title compound was obtained in similar yield yield according to the procedures
described for example 5¢ using racemic (2R,3R and 28,35)-3-(2-amino-4-fluoro-
phenoxy)-2-dibenzylamino-4-phenyl-butyric acid, MS m/e (%): 467.5 (M+H", 100).

30 ) {+)-(6R,7R or 68,78)-6-Benzyl-7-dibenzylamino-2-fluore-6.7-dihydro-9H-5-0xa-9-
aza-benzocvclohepten-8-one and (-)-(6S8,7S or 6R,7R)-6-Benzyl-7-dibenzylamino-2-

fluoro-6,7 -dihvdro-9H-5-0xa-9-aza-benzocyclochepten-8-one




racemic (2R 3R and 2S3S) 3 C_ydotoroyl-2-dibenzylamino-3-hydroxy-proionic acid ethyl ester A
solution of 44.2 g (156 mmol) dibenzylamino-acetic acid ethyl ester in 300 ml tetrahydrofuran was
stirred at -70C with 92.0 ml (184 mmol) lithium diisopropylamide 15 (2M in heptane) for 60 minutes.
14.0 ml (184 nwadl)syrsopsopanecarboxaldehyde were added and stirring Ryageantifizsd4overnight.
The mixture was allowed to warm to room temperature, an poured on saturated aqueous ammonium
chloride. Extraction with diethyether and chromatograp?w on silicagel with diethyether/heptane 1/2

yielded as first %@Eﬁzﬂ'@éﬁ'gﬂ Hd%g@%eféﬁjﬁmtﬁﬂ&ﬁyﬁ&ﬁﬂﬂz -fluoro-6,7-dihydro-9H-5-oxa-

2S,3R)-3- cyclop |- -dlben |no drox o ]Mé‘ mig90): 354.1
(M+H+, 100) an as SGCO%’]O Cgh If'lrac?lon fé% (%g(g) %%%a&%?%y%@ﬁ%} 2S,3S)-3-cyclopropyl-2-

dibenzylamino-34 ‘Eil‘bﬁi’@ﬂﬁ@:]d%@ BirlgiBeféic MSRRR): 354.3 (M+H+, 100). b) racemic (2R
3Sand 2S 3R) 3 Cyclopropyl 2 dlbenzylamlno 3 hydroxy pronlonlc aC|d To 17 1 g (48 5 mmol)
racemic (2R,3S &hdbRS 3t ] 2-ithieyi Z418 25 ¢ fesacid ethyl ester in
446 ml tetrahydrafuy. e%% @gq;egl@ gg 94 WO 2006/061136 PCT/EP2005/012834 -86 mmol)
lithium hydroxide monohydrate dissolved in 74 ml water. The mixture was stirred at 60C overnight.

The organic solvent v ? %ﬁ\{ﬁ%%@ stilatian. Sosivrm, Aibydrogeniosrhnies yescsided followed
by extraction with eﬁ1 acetate. Chromato él%laggyg% sﬂmagealz\gwgh dlethéil%thetr/hgptane (1:1 tol:0)

yielded 9.03 g (5%65‘@%8@%3(@??5‘565 enzocyclo oRemm
2S,3R)-3-cycloprapyhexdibetzyiam{nena. s roxsy o rorid Maitll N m/e (%): 326.1 (M+H+, 100). )
racemic (2R 3S and 2S 3R)-3-C~dopropyl-2-diben7 lamino-3-(4-fluoro-2-nitro- phenoxy)-propionicacid
1.30 g (4.00 mma)) rasenic $RRIBS andirS BRI3yCYdlopropyl-ZihljidenHabine-Bdezhydroxy-propionic

acid in 4 ml dﬁ}ne h Iformarpll grgn%dgﬁ 0C to 0.37 g (8.48 mmol) sodium hydride (55%) in 4 ml
dimethylformami enS|on was stirred for 2 hours and then 0.96 ml (8.8 mmol)
2,5-difluoro- nltrob,@)\%zl qur |Qf§%§um ‘%gnper lfo{{?ﬁ)ﬂ[’i en% ﬁ%(}e(d) fggefss(gmﬁﬁ}@\zgfgugmlhe mixture

5-oxa-

was poured on ic was a ng aqueous ydroc loric acid. Extraction

15 with ethylacetad@m@m@métﬂjgmpﬁy éﬁlgﬂr@aa%r RS2 100:0)
yielded 1.57 g (85,9} EacemiG @m&mdﬁ&ﬁRX—%ﬁySVomwaZ diﬂﬁénzylammo-

h) N-((6R,7R or 65.78)-6-Benzyl-2-fluoro-8-0x0-6.7,8.9-tetrahydro-5-oxa-9-aza-
15 benzoc:vc:lohepten—-T—VI)—2,2~dimethvl—N‘~(2,2,3,3,3-Dentaﬂuor()upropvi)—malonamidg,

entity A

The title compound was obtained according to the procedures described for example 2b

using 2,2—dimethy1—N-(2,2,3,3,3—pentaﬂuoro~propyi)—malonamic acid and {6R,7R or

6S,75)-7-amino-6-benzyl-2-fluoro-6,7-dihydro-9H-~ 5-0xa-9-aza-benzocyclohepten-8-
20 one, entity A, MS m/e (%): 532.0 (M+H", 100}.

1) N-({6S,7S or 6R,7R)-6-Benzyl-2-fluoro-8-0x0-6.7.8.9-tetrahydro-5-oxa-9-aza-
benzocydohepten-7-v1)-2,2-dimethyl-N'~(2.2,3,3,3-pentafluoro-propyl)-malonamide,

entity B

25 The title compound was obtained according to the procedures described for exampie 2b
using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (68,75 or
6R,7R)-7-amino-6-benzyl-2-fluoro-6,7 -dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-
one, entity B. MS m/e (%): 532.0 (M+H", 100).

30



3-(4-fluoro-2-nitro-phenoxy)-propionic acid as light yellow foam, MS m/e (%): 465.0 (M+Ht, 100). d)
racemic (2R 3S and 2S 3R) 3 (2 Amino-4-fluor henoxy)-3-cy lopropyl-2- 20 dibenzylamino-propionic
acid 1.47g (3.17 mmol) racemic (2R,3S and 2S,3R)-3-Cyclopropyl-2-dibenzylamino-3-(4-
fluoro-2-nitro-pHe A& Hpionic acid in 50 ml methanol were hydrogenat8tMiHR WG58 2%
Raney-Nickel. Filtration and removal of the solvent by distillation yielded 1.22 g (89%) racemic (2R,3S
and 2S,3R)-3-(2-amino-4-fluoro-phenoxy)-3-cyclopropyl-2 25 dibenzylamino-propionic acid as light
grey foam, MS m/e (%): 435.1 (M+H+, 100). e) raEemipl¢684/R and 6R
7S)-6-Cycloprropyl-7-dibenzylamino-2-fluoro-6,7-dihydro- 9H-5-oxa-9-aza-benzocyclohepten-8-one
The title compourd e s BhRMNehirRWe yald y®lskaccnidng taliié prbosedres- described for
example 5c usin racem'cé.%) 3S and,2S,3R 3 f . ) ;
phenoxy)-3-cyc|§5%8§@9 I E%%%Ig&%%%%r%plo#? ggg%ﬁ/lgg r%%%‘%g lfl%I%P I%}Iinﬁ%?nﬁ)%iewo
2006/061136 PCT/EP2005/012834 -87 fl (+)-(6S 7R) 6-cyclopropyl-7-d benzylamino-2-fluoro-6
7-dihydro-9H-5-oxa-9-¥za- benzocyclohepten-8-one and (-)-(6R

7S)-6-cyclopropyl-7-gi Gioro-6,7- dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one
Racemic (6S,7R -6°Cyclopropyl-7-dibenzylamino-2-fluoro-6,7-dihydro-9H-5 5
oxa-9-aza-benzogyclohepten-8-one was separated by chiral HPLC on Chiralpak AD with
isopropanol/hepténe 1/9 to yield the title compounds. gl f 6S 7R)-7-Amino-6-cyclopropyl-2-fluoro-6
7-diiz dro-9H-5-oxa-9-aza- benzocyclohepten-8-on§EThe t'i Ieéggmpound was prepared by
hydrogenationi of (+)-(6S,7R)-6-cyclopropyl-7- 1GMe Brampie
dibenzylamino-2-fluoro-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one in methanol with Pd/C
(10%), MS m/e (%).(@@ii)(ﬁnﬂﬁ?lﬂ!miﬂ)z(@ﬂfﬂs’ﬁi?’fﬂ'ﬁrﬁj%Eﬁ% SFSRYI3oiB75 -6
7-dihydro-9H-5-0xenfoazaolngnaooydiohe ptiene e Distitle-pengbund-way prepdeadie
hydrogenation of (-)-(6R,7S)-6-cyclopropyl-7- 15
dibenzylamino-Z-fIuorq76,7-dihydro-gH-5-oxa—9-aza—benzocyc|ohepten-8-one in methanol with Pd/C

(10%), MS m/e (%): 2354 (M+hi+,728D).
Bagta

F

a) racemic (2R,3S and 25,3R)-3-Cyclopropyl-2-dibenzylamino-3-hydroxy-propionic acid

10 ethyl ester and

racemic (2R,3R and 25.35)-3-Cvclopropyl-2-dibenzylamino-3-hydroxy-propionic acid

ethyl ester

A solution of 44.2 g (156 mmol) dibenzylamino-acetic acid ethyl ester in 300 ml
tetrahydrofuran was stirred at -70°C with 92.0 ml (184 mmol) lithium diisopropylamide
15 (2M in heptane) for 60 minutes. 14.0 ml (184 mmol) cyclopropanecarboxaldehyde were
added and stirring was continued overnight. The mixture was allowed to warm to room
temnperature an poured on saturated aqueous ammonium chloride. Extraction with
diethyether and chromatography on silicagel with diethyether/heptane 1/2 yielded as first
eluting fraction 17.1 g {31%) racemic (2R,35 and 28,3R)-3-cyclopropyi-2-dibenzylamino-
20 3-hydroxy-propionic acid ethyl ester, MS m/e (%): 354.1 (M+H", 100) and as second
eluting fraction 20.1 g (36%) racemic (2R,3R and 28,38)-3-cyclopropyl-2-
dibenzylamino-3-hydroxy-propionic acid ethyl ester, MS m/e (%): 354.3 (M-+H?, 100).

b) racemic (2R,3S and 28,3R)-3-Cyclopropyl-2-dibenzylamino-3-hydroxy-propionic acid

To 17.1 g (48.5 mmol) racemic (2R,3S and 28,3R)-3-cyclopropyl-2-dibenzylamino-3-
25 hydroxy-propionic acid ethyl ester in 446 ml tetrahydrofurane were added 8.22 g (194



i) N ((6S 7R 6-Cclorooyl-2-fluoro-8-oxo-6 7 8 9-tetrahydro-5-oxa-9-aza- benzoc loheroten 7) 2 2

dimethl-N-(2 2 3 3 3-pentafluoro-propyD malonamide The title compound was obtained according to
the procedures described for example 2b 20 using

2,2-dimethyl-Nw@,2&,8¢3+pentafluoro-propyl)-malonamic acid and (6S,7R)P{I/EP2005/012834
amino-6-cyclopropyl-2-fluoro-6,7-dihydro-9H-5-oxa-9-azg-benzocyclohepten-8-one, MS m/e (%):
482.5 (M+H+, 100). i) N ((6R 7S)-6-cyclopropyl-2-fluoro-8-oxo-6 7 8 9-tetrahydro-5-oxa-9-aza 25
benZOCyC|0hepteﬂlzq<§Ji}3h%&H'H}ﬁ}%&iﬁe@&é@cﬁ#&l&@mgmw@%%@mmelﬁnﬂbexbﬁ}&ﬁaﬁapound
was obtained accorggg to theggﬁ&g}edures de crlbted for exae ég%&paﬁ odium

2. 2-dimethylN-(225%5-5 Y5O SRS SRR A POy

amino-6- cyclopro@?ﬁrﬁamphesﬁhdthwmWhﬁﬁ%ﬁ%’é}?@l@ﬁé‘@f@?@%e MS m/e (%):
482.0 (M+H+, 10@1%%%@99,%%&;&3@8%@@@&@@%2&% 88 BahpldBBe.08)eN5(BS, 7S or
6R,7R)-6- Cycloprop |-2- tra 59 R _

benzocyclohepten X 2@96% ﬁ?‘%%‘ 5_ ntad\f?tﬂ(ﬁ?)y—%%%%)Br%lgfliéﬁ}aym%oepwgmlﬁi N N
FANO O 5 F and EB&awfﬁlé"/aséﬁé)LW«éh ?ﬁ@ r

6S,7S)-6-Cyclopropyl- 2 quoro 8-0x0-6,7 8 9 tetrahydro 5 -0Xa- 9 -aza- .
benzocyclohepter) fadys2iQ 2 N PECRATH i ralo e 7 B 10 The

compounds of exa%g@ﬁg%q)@@q%re prepared in analogy to example 65a and 65b but from
racemic (2R,3R and 2S,3S)-3-cyclopropyl-2-dibenzylamino-3-hydroxy- propionic acid ethyl ester, MS

m/e (%): 482.5 (Mt %Q@nmm@:@rﬁl@%ﬁ 358 and 25 3R) 3- Cydopropyl—z -dibenzylarnino-3-
((6R,7S)-6- Cyclopros 2 fluoro-8-0xq-6,7,8,9-tetr Y% ro-5-0

benzocyclohdter AN Hgaioxy 3y Bl mamude aWﬁ%er%%Slr%&t/ °Crr¥%|%%£ EgésentltyA

mmol) sodium hydride (55%) in 4 ml dlmethylformamide The suspension was stirred
for 2 hours and then 0.96 ml (8.8 mmol) 2,5-difluoro-nitrobenzene in 3.4 ml

dimethylformamide were added. After stirring overnight the mixture was poured on

icefwater. The pH was adjusted to 1 by adding aqueous hydrochloric acid. Extraction

15  with ethylacetate and chromatography on silicagel with diethylether/heptane (25:75 to
100:0) vielded 1.57 g (85 %) racemic (2R,3S and 28,3R}-3-cyclopropyl-2-dibenzylamino-
3-(4-fluoro-2-nitro-phenoxy)-propionic acid as light yellow foam, MS m/e (%): 465.0
(M+H", 100).

d) racemic (2R,3S and 25,3R}-3-( 2-Amino-4-fluoro-phenoxy)-3-cvclopropyl-2-

20 dibenzvlamino-propionic acid

1.47g (3.17 mmol) racemic (2R,3S and 28,3R)-3-Cyclopropyl-2-dibenzylamino-3-{4-
fluoro-2-nitro-phenoxy)-propionic acid in 50 ml methanol were hydrogenated with 0.37
g Raney-Nickel. Filtration and removal of the solvent by distillation yielded 1.22 g (89%)
racemic (2R,3S and 28,3R)-3-(2-amino-4-fluoro-phenoxy)-3-cyclopropyl-2-

25 dibenzylamino-propionic acid as light grey foam, MS m/e (%): 435.1 (M+H", 100).

e) racemic (6S,7R and 6R.7 5)-6-Cyclopropyl-7-dibenzylamino-2-fluoro-6,7-dihydro-

9H-5-0xa-9-aza-benzocvclohepten-§-one

The title compound was obtained in 49% yield yield according to the procedures
described for example 5¢ using racemic (2R,38 and 28§,3R)-3-(2-amino-4-fluoro-

30 phenoxy)-3-cyclopropyl-2-dibenzylamino-propionic acid, MS m/e (%): 415.0 (M+H",
100},



and Example 66b N-((6R,7S)-6-Cyclopropyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)- 20 malonamide, entity B
NO O O F ONNF a) 2-Hydro_y 2 methyl-malonic acid monoethyl ester To a solution of 3.52 g (20
mmol) diethyl WigtHtialditate in 40 ml dimethylformamide were added 134T0 HEB cesium
carbonate. The suspension was stirred at room 25 tempgrature and air was bubbled in for 1 hour. The

mixture was poured into water and WO 2006/061136 PCT/F22005/012834 89 extracted W|th
ethylacetate. Extactionast e M i a0

acid monoethyl eﬁ&%%'@ﬁ&t@t@ﬂ"é‘%ﬂ%{\ﬁ w@m é@t«c@o&wﬂ i@@aév@a@nttydm@methyl -N-(2
2333- pentafluoro propel malonamlc aC| eth ester To a solution of 2.08 g (12.8 mmol)
LT i Vi peRtenst-ong tetrahydrofuran 1.39 g (12.8 mmol) of

2,2,3,3,3- pentafluoropr lamine, 2.51 g (12.8 mmog

N-(3- dlmethylamlﬁe‘ﬁﬂiﬁwaﬁwije%ﬁ?légr oﬁnﬁtﬁlé)l’ﬁ?@ dhibhereypring- 2 uare & fafiistey o5

1-hydroxybengotrizale-hydtate and shdSaml(2mamairatdd, by diseliapy-etiylamnirk wereitdded.

The mixture was stirre f was added and the solvent was
%ﬁﬁgﬁﬁéégtéﬁmﬂst@%@d fledBioSilicagel.

removed by distillatibn. ue was purified by chromatography on silicagel (ethyl

acetate/heptane =0; the &L% sempound as white solid, MS m/e

: -entafluoro-ropyl-malonamic acid To a
solution of 2.91 g¥enagchapziPeohirdidy 2 -methyl-N-(2,2,3,3,3-pentafluoro- propyl)-malonamic acid
ethyl ester in 50 ml of tetrahydrofurane were added 0.42 g (9,92 mmol) of lithium hydroxide in 20 ml of
water and the mixtlietitiasostipred dwesyitrestd hyditeaspeiiaturé. (Aiée LONCEIRIEEBI RY VAcuo water

(50 ml) was added;pad-the.20 mixiie wasaridifies o pialo Bxirseliorydiheptaylacaiaie gave 2.46 g

(798430/(?3) g;g];gg; gl% BP8-8" n%@%&fé‘aﬂé ra ydré-@-oxa—g-{gﬁv 169)- d) N-((6R
benzogy0Iohe|Oten -7- yiz dgoxyozsrréseglt{t))gmes 22333 3081 gf'gg{g -propel) o -

benzocyclohepten-8-one

The title compound was prepared by hydrogenation of (-)-(6R,78)-6-cyclopropyl-7-
15  dibenzylamino-2-fluoro-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one in
methanol with PA/C (10%), MS m/e (%): 235.1 (M+H", 100).

i) N-{(6S,7R)-6-Cyclopropyl-2-fluoro-8-0%0:6,7 ,8,9-tetrahydro-5-0xa-9-aza-
benzocvclohepten-7-v1)=2.2-dimethyl-N-(2.2,3,3.3 -pentafluoro-propyl)-malonamide

The title compound was obtained according to the procedures described for example 2b

20  using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6S,7R)-7-
amin0~6~cydopropy1—2—ﬁuoro—6,7wdihydro—9H-Smoxa—Q—aza»beuzocyclehepten—8—one,
MS m/e (%): 482.5 (M+H", 100).

1) N-({6R,78)-6-Cyclopropyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
25 benzocvcioheptem%yl)»2,2-dimethvl—N—(2,2,3,3,3—pentaﬂuoro—propvl)~ma}0namide

The title compound was obtained according to the procedures described for example 2b
using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6R,78)-7-
amino—é—cydepropylwz—ﬂuor0ﬁ6,7—dihydro—9}—l~5voxa—9—aza~benzocyc10hepten-8—one,
MS m/e (%): 482.0 (M+H", 100).

30



25 malonamide, entity A and Entity B
N-((6R,7S)-6-Cyclopropyl-2-fluoro-8-oxo0-6,7,8,9-tetrahydro-5-oxa-9-aza- _
benzocyclohepten-7-yl)-2-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)- malonamide was
obtained as mixtuegtofepisers according to the procedures described 30 R ERBIASIE12434uSing
racemic 2-hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-pr le)- malonamic acid and
(6R,7S)-7-amino-6-cyclopropyl-2-fluoro-6,7-dihydro-9H-5-0xa-9- aza-benzocyclohepten-8-one. The
epimers were separated by chromatography on Chitalgakdse using isopropanol/heptane 15:85 to
yield (-)-N-((6R,7S)-6-cyclopropyl-2-

fluoro-8-oxo0-6,7,8,9:tatr ol Jz983C Y4 54RO & 33 - oxa-9-aza-
methyl-N'-(2,2,3, %@r@%ﬁﬁﬁ%ﬁﬁgﬁgﬁaﬁfﬁ%&? (I)\/IS /e8 (%): 484.5 (O)XZQ aE‘Szla061136

PCT/E:P2005/09 28820t bRt - TH ) 2 St Bittivg frdckiom egffiuoro-propyl)-malonamide,
(-)-N-((6R,7S)-6-cuat@propyl-2-fluoro-8-oxo-
6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-2-hydroxy-2-methyl-N'-
(2,2,3,3,3-pentaf|uoro-p%py}§n'\}a§onamide, entity B, as second eluting fraction, MS m/e (%): 484.5
6( Rac
0ro-8:0

(M+H+, 100). 5 Ex mic N((6R,7S and
6S,7R)-6-Cycloprepyta-u X0-6[7;8,9-tetrahydro-5-oxa-

9-aza-benzocyclohepten-7-yl)-N'-(3,5-difluoro-benzyl)-2,2-dimethyl-malonamide (D O N~},,'~HF F'
NH'\. O N O/ F a) N-(3 s-difluoro-bete-2 2-dimethyl-malonamic acid io was obtained in comparable
yields according to the procedures described for ?‘?h Pi?\?qﬁ ,2,3,3,3-pentafluoro-propyl)-malonamic
acid (see example 1) using diethyl-2,2- dimethyl- malonate instead of diethyl methyl-malgnate in step
a) and 3,5- difluor6DeA(FRmier bSiSad SIElopPIopa-péhemuBIoH S Bt S BF M S e (%):
258.1 (M+H+, 100)edbB)iBaseemic M(BR Aihahd-66(ZR B 56 yetogtopio-pi2fillonmBmmoid,7 8
9-tetrahvdro-5- oxgn%tz%@ benzoc clohepten-7 yl)-N'-(3 5-difluoro-benzyl) 2 2-dimethyl-malonamide

16 The compounds of example 65¢ and 65d were prepared in analogy to example 652 and
65b but from racemic (2R,3R and 25,38)-3-cyclopropyl-2-dibenzylamino-3-hydroxy-
propionic acid ethyl ester, MS m/e (%): 482.5 (M+H", 100).

Exampla 66a

N-((6R,75)-6-Cyclopropyl-2-fluore-§-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-
15 benzocyclohepten-7-yl)-2-hydroxy-2-methyl-N'- (2,2,3,3,3-pentafluoro-propyl)-
malonamide, entity A

and Example 66b

N~((6R,7S)—6—Cyclopropyl—2—ﬂu0ro—8»oxo~6,7,8,9—tetrahy‘dr0—5—oxa~9uaza—
benzocyclohepten-7-y1)-2-hydroxy-2-methyl-N'-(2,2,3 ,3,3-pentafluoro-propyl)-

20  malonamide, entity B
0
- N o 0 e F
T L e
N
O ) E F

a) 2-Hydroxy-2-methyl-malonic acid monoethyl ester
To a solution of 3.52 g (20 mmol) diethyl methylmalonate in 40 ml dimethylformamide

were added 13.1 g (40 mmol) cesium carbonate. The suspension was stirred at room

25  temperature and air was bubbled in for 1 hour. The mixture was poured into water and



The title compound was obtained according to the procedures described for example 2b using
N-(3,5-difluoro-benzyl)-2,2-dimethyl-malonamic acid and racemic (6R,7S and
6S,7R)-7-amino-6-cyclopropyl-2-fluoro-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten- 20 8-one, MS
m/e (%): 476. ¥ (M§961180). Example 68a PCT/EP2005/012834
N-((S)-2-Fluoro-6,6-dimethyl-8-ox0-6,7,8,9-tetrahydro-g50xa-9-aza-benzocyclohepten-
7-yl)-2,2-dimethyl-N'- (2,2,3,3,3-pentafluoro-propyl)-malonamid OF ~OF HF F".H 25 WO
2006/061136 PGIER200RI0ARSR4e12% BnekHixarnlel 68N ethylacetate yielded 2.28 g (70%) 2-
((R)-2-Fluoro-6,6-dimethy|-8-0x0- -tekr -5-0xa-9-aza- I - 161.
7-y|)-2,2-dimeth&%ﬁ%@,%ﬁ%ﬁ%ﬁregr?t?gﬁf%}o%%%%%ﬁa%ﬁé%%@%?gﬁg%%ﬂag{m}B-ir61;d0roxv
3-methyl-butyric @{:[Téle]tpl@)l' ester 5 A solution of 11.3 g (40.0 mmol) dibenzylamino-acetic acid ethyl
ester in 107 ml tetrahydrofuran and 107 ml toluene was stirred at -70C with 22 ml (44 mmol) lithium
diisopropylanide, {2Myin heptane) for 20 muniies, & 40 m646-apnabacalone wrrehanded and stirring
was continued overnight. The mixture was allowed to warm to room temprature, agueous ammonium
chloride solution was added. Extraction with 10 diethylether and chromatography on silicagel with
diethylether/heptine sbigtiinloEtioB. 56188 5290)) 2-HiserizyRuninby3-nyarxycal mennrtslisite Bcid ethyl

ester, MS m/e (%) 32 &d¥jHo400) 1 Bb 2- Dienayianaings By Sanethybfluiyie, aci 70 2.90 g
(8.49 mmol) 2-diP

nzylamino-3-hydroxy-3-methyl-butyric.acid ethyl ester:i m nol were
added 3.21 ¢ (51.@' %%m %ﬁ%@déﬁ%%%l cl)aiﬁl1 _eoﬁfgggnﬁj—i%ﬁﬁ%ﬂrﬁgﬁvﬁvﬁg?&lﬁ%ﬁ'ﬁ% %/Ve?a?;gstirred at
60C overnight. 500-finseelirafddhbosthesrstiralnbalrfarsgkhph e smteesritishNvie added
followed by extragtiep otk acetatere Glirdmatogiapy eassticadet withethylacetatddptan (50:50

(0 vietded ¢ &SRB RRR MR DMl 0 vpeinsBu b e alS /e (6): 3123

purified by chromatography on silicagel (ethyl acetate/heptane = 0:100 to 50:50) to yield
3.01 g (80%) of the title compound as white solid, MS m/e (%): 292.1 (M-H", 100).

15 ) 2-Hydroxy-2-methyl-IN~{ 2.2,3,3 3-pentafluoro-propyl)-malonamic acid

To a solution of 2.91 g {9.93 mmol) 2-hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamic acid ethyl ester in 50 ml of tetrahydrofurane were added 0.42 g (9,92
mmol) of lithium hydroxide in 20 ml of water and the mixture was stirred overnight at
room temperature. After concentration in vacuo water (50 ml) was added and the

20 mixture was acidified to pH 1. Extraction with ethylacetate gave 2.46 g (94%) of the title
compound as a solid, MS m/e (%): 263.9 (M-I, 100}.

d) N-({6R,75)-6-Cyclopropyl-2-fluoro-8-0x0-6.7.8.9-tetrahydro-5-oxa-9-aza-
benzocydohepten-7-yl)-2-hydroxy-2-methyl-N'-(2,2,3,3.3-pentafluoro-propyl)-
25 melonamide, entity A and Entity B

N-{(6R,78)-6-Cyclopropyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa~9-aza-
benzocyclohepten-7-y1)-2-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-
malonamide was obtained as mixture of epimers according to the procedures described

30 for example 2b using racemic 2-hydroxy-2-methyl-N-(2,2,3,3,3 -pentafluoro-propyl)-
malonamic acid and (6R,7S)-7-amino-6-cyclopropyl-2-fluoro-6,7-dihydro-9H-5-oxa-9-
aza-benzocyclohepten-8-one. The epimers were separated by chromatography on
Chiralpak AD using isopropanol/heptane 15:85 to yield (-)-N-((6R,7 §)-6-cyclopropyl-2-
fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-2-hydroxy-2-

35 methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, entity A, MS m/e (%): 484.5



20 100). c) 2-Dibenzylamino-3-(4-fluoro-2-nitro-Phhenoxy)-3-methyl--butyric acid 1.41 g (4.51 mmol)
2-dibenzylamino-3-hydroxy-3-methyl-butyric acid and 0.54 ml (4.95 mmol) 2,5-difluoronitrobenzene in
46 ml tetrahydrofuran were treated at OC with 19.8 ml (9.9 mmol) potassium bis(trimethylsilyl)amide
(0.5 M in toluews) 20Blesstdaition was 25 stirred overnight at room temperatier 8iRdoddds #¥idn poured on
ice/water. Extraction with ethylacetate and chromatography on silicagel with diethylether/heptane
(30:70 to 75:25) and yielded 0.40 g (20 %) 2-dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-3-methyl-
butyric acid as ye(ﬂ@\-‘.\/f‘?bﬁdﬂj\/@ e {Un dha ANt LOD) (6}, 75)-6-cyclopropyl-2-fluoro-8-oxo-
3-(2-Amino-4- qu l?etnoayl%- -d enzglaga)jggngog%a@%égéﬁyy(;,ﬁcz‘l%ﬁg&}@ _gng@hgg}jmmol)
2- dlbenzylamlno Iuor ARro- p enoxy -3-meth ric_acid in 3.4 ml methanol

hydrogenated wﬂf?@ B3-& rearlipnre R inass %&iﬁ%i‘f\%‘%ﬁhﬁlﬁéﬁ %1%%4 -92
removal of the sofygntby Histiationopielded 0.09 g (93%) 3-(2-amino-4-fluoro-

phenoxy)-2- dlg)enzylamlno -3-methyl-butyric acid asgeglofgssysolid, MS m/e (%): 423.3 (M+H+, 100).
e) 7-Dibenzylamino-2-fluoro-6 6-dimethyl-6 7-dihydro-9H-5-o0xa-9-aza- 5 benzocyclohepten-8-one The
titte compound W S obtai g( é%t? |Ia égeéggyée@ elccord 919t % 8;?&'%"?%99 g%%@{};gggg%gxample

5¢c using 3-(2-ami ?)Cﬁnﬂu Sxy enzy “met ut ric’acid, MS m/e (%): 405.5
(M+H+, 100). f) (--@}-FeDiberskohantra-7-¥o & %ﬁaﬁiﬁefﬁr%ﬂrz %t?odgtﬂe%&%”é‘)&i’au )
benzocyclohepten-8-one and (+) (R)-7-Dibenzylamino-2-fluoro-6 6-dimethyl-6,7-
dihydro-9H-5-oxa-9-aza- be@zocyclohepten -8-one Racemic '

7-dibenzylamino-2-fluor, @dlmethyl -6,7-dihydro-9H-5-o0xa-9-aza- benzocyclohepten-8-one was
separated by chiral Oﬁ?ﬁ"c alpak AD with isopropanol/heptane 20:80 to yield the title
compounds. 15 g)’(S) 7Ami oro~6{6-dimethyl-6 8-one The title compound was prepared by
hydrogenation of (-)-(S)-7- dlbeeryIam
fluoro-6,6-dimethyl-6,7-dihydro-9H-5-oxa+9-aza-benzocyclohepten-8-one in methanol with Pd/C
(10%), MS m/e (%): 225.3 (M+H+,100). 20 h) (R)7 Amino-2-fluoro-6 6-dimethyl-6
7-dihydro-9H-5-0xa-R-22 3-BEReR6Sio dimethyl-malonamic acid

10 was obtained in comparable yields according to the procedures described for 2-methyl-
N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid (see example 1) using diethyl-2,2-
dimethyl- malonate instead of diethyl methyl-malonate in step a) and 3,5-
difluorobenzylamine instead of 2,2,3,3,3-pentafluoropropylamine in step b), MS m/e
(%): 258.1 (M+H", 100).

15  b) Racemic N-((6R,7S and 65,7R)-6-Cyclopropyl-2-fluorg-8-0x0-6,7,8,9-tetrahydro-5~
oxa-9-aza-benzocyclohepten-7-v1)-N'~( 3.5-difluoro-benzyl)-2,2-dimethyl-malopamide

The title compound was obtained according to the procedures described for example 2b

using N-(3,5-difluoro-benzyl)-2,2-dimethyl-malonamic acid and racemic (6R,7S and

63,7R}-7—amino~6—r:ydopropyl—z—ﬂuoro-6,7—d1’hydro~9Hw5-0xa—9-aza-benzocydohepten—
20 8-omne, MS m/e {%): 476.1 (M+H", 100).

Example 68a

N-( (S)—Z-Fluoro»é,é—dimethyl—8—0:;0-6,7,8,9~tetrahydxo— 5-oxa-9-aza-benzocyclohepten-
7-y1)-2,2-dimethyl-N'-(2,2,3,3 ,3-pentafluoro-propyl)-malonamid

Q o] F
o £ -
F NS E
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8-one The title compound was prepared by hydrogenation of (+)-(R)-7-dibenzylamino-2-
fluoro-6,6-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one in methanol with Pd/C
(10%), MS m/e (%): 225.3 (M+H+, 100). 25 i) N-((S)-2-Fluoro-6 6-dimethyl-8-0x0-6 7 8
9-tetrah)dro-5-¥%228%4¥413enzocydohoten 7 yl) 2 2 dimethyl-N'-(2 2 3 3 PCT/EP2005/612834
3-gentafluoro-prop)l)-malonamid The title compound was .obtained according to the procedures
described for example 2b using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
(S)-7-amino- 2-fluoro-6,6-dimethyl-6,7-dihydro-HadbEssaugef benzocyclohepten-8-one, MS m/e WO
2006/061136 PC17EP2005/012834 -93- 470.5 (M+H+,100). j) N-((RI-2-Fluoro-6

6-dimethyl-8-0x0167 89 e lratudocs F-dimcthelzé handd 8¢y tiohdifitoefr-daD 2dirhethydyN o133
3-entafluoro-ropyk: rﬁﬁl@g@&@&% Lhe file 99%@1@&4%?1&@’9%1%% inedhacearging to the procedures

described for example using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and
(R)-7-amino- 2-f|uc3r 65 dlrpetrlgll giglh dré) 9Hd15 -9.-aza b%ﬁo%glohepten -8-one, MS m/e (%):

470.5 (M+H', 100§: Bttt
N-((6R,7S)-6-Ethyl-8-0x0-6,7,8,9-tetrahydro-5-gxa-9-aza-benzqcyc en

dimethyl-N'-(2%2, 3“35%1“[5‘8&% ?cﬁf)ﬁ}g W’}ﬂ%ﬂ%ﬁﬁ%@nﬁ% %CME@% ﬁﬁ—l and Example
69b N-((65,7R)- e:@mmdssﬁmﬁ;ﬂésl,gzmmv&mr@dﬂa?aéhw@éyaweﬁéwow@}@%
d|methy|'N"(2’21%ﬂs@p?@é?@ﬂﬁ@&ﬂﬁqﬁﬂépmﬁ@@&@@&ﬂﬂlﬂeﬁ UNANE @b acetone were

added and stirring was continued overnight. The mixture was allowed to warm to room

temprature, aqueous ammonium chloride solution was added. Extraction with

10 diethylether and chromatography on silicagel with diethylether/heptane 1/2 yielded 7.16 g
(52%) 2-dibenzylamino-3-hydroxy-3-methyl-butyric acid ethyl ester, MS m/e (%): 342.3
(M-+H", 100). ‘

b) 2-Dibenzylamino-3-hydroxy-3-methyl-butyric acid

To 2.90 g (8.49 mmo}) 2-dibenzylamino-3-hydroxy-3-methyl-butyric acid ethyl ester in
15 300 m! methanol were added 3.21 g (51.0 mmol) potassium hydroxide dissolved in 100
ml water. The mixture was stirred at 60°C overnight. 500 mnl saturated, aqueous sodium
dihydrogenphosphate solution were added followed by extraction with ethyl acetate.
Chromatography on silicagel with ethylacetate/heptan (50:50 to 100:0} yielded 1.41 g
(539%) 2-dibenzylamino-3-hydroxy-3-methyl-butyric acid, MS m/e (9): 312.3 (M-H,
20 100).

¢) 2-Dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-3-methyl-butyric acid

1.41 ¢ (4.51 mmol) 2-dibenzylamino-3-hydroxy-3-methyl-butyric acid and 0.54 ml (4.95
mmol) 2,5-difluoronitrobenzene in 46 ml tetrahydrofuran were treated at 0°C with 19.8
ml (9.9 mimol) potassium bis{trimethylsilyl)amide (0.5 M in toluene}. The solution was

25  stirred évernight at room temperature and was then poured on ice/water. Extraction with
ethylacetate and chromatography on silicagel with diethylether/heptane (30:70 to 75:25)
and yielded 0.40 g (20 %) 2-dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-3-methyl-
butyric acid s yellow solid, MS m/e (%): 453.4 (M+H", 100}.

4) 3-{2-Amino-4-fluoro-phenoxy)-2-dibenzyvlamino-3-methyl-butyric acid

30 0.10 g (0.22 mmol) 2-dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-3-methyl-butyzic
acid in 3.4 ml methanol were hydrogenated with 0.03 g Raney-Nickel. Filtration and



% F a) 2 tert Butoxycarbonylamino-3-(2-nitro-phenoxyl-pentanoic acid 7.05 g (30.2 mmol)
2-tert-Butoxycarbonylamino-3-hydroxy-pentanoic acid in 7 nil dimethylformamide were added at OC to
2.80 g (64.1 mmol) sodium hydride 20 (55%) in 56 ml dimethylformamide. The suspension was stirred
for 2 hours andwbenecadd aml (33.2 mmol) 1-fluoro-2-nitrobenzene were addetzRitor/stasdag for 2 days
the mixture was poured on icelwater and extracted with diethylether. The pH was adjusted to 1 by
adding agqueous hydrochloric acid. Extraction with ethylacetate and chromatography on silicagel with

Etrlylacetage/h?pt?éaﬁo%éidﬂﬁl@@&\@r@%ﬂdﬂéﬁl{@bﬁmﬁa@g 09 g (93%) 3~(2-amino-4- ﬂ%uzrm s
utoxycarponylam - ax asor K
100). WO 2006/081 i@ﬁ"gﬁ@ﬁ%@%ﬁ ﬁgg 5% 1 RRaOLR068 R MRANR G AR A0

3-(2-Am!no phen@%y"ﬁé t8P-butocarbonylamino-pentanoic acid 6.03 g (17.0 mmol)
2-tert-butoxycarbonylamino-3- (2 -nitro- phenoxy) pentan0|c aC|d in 110 ml methanol were
hydrogenated with}072RigePatlaming =Negls ; mgeal-8the solvent by

distillation ylelgedbgrggcgc(gge{ggeg-g%ggnmo phenoxy) -2 5 tert butoxycarbonylamlno pentanoic acid as
red oil, MS m/e (%): 325.3 (M+H+, 100). c 6R 7S 6 Ethl-8-ox0-6 7 8

JlenandroS o e AR iAo el it &@mﬁﬁg&@fd@f&ata%yéﬁ@teatﬁagre(@aauz&) -6-Eth
|-8-0x0-6 7 8 9-tetrahydro-S xa 9- aza-benzo arba 3%%d tert- buté gster 5229
(16.0 mmol) 3-(2- AﬁFﬁBeﬁﬁWWE EEPETRAGK @% H‘r%?a%ﬁ’l éﬁ?aﬁﬁc aad 12 g (15.9
mmol) N-(3- d|methﬁ&ﬁ%@gmpﬁ)él\ﬁflétw&-é%rbéﬂﬁm@JH«}Hrdé}QIbrld in 71 ml dimethylformamide were

stirred overnight at room temperature. Extraction with saturated aqueous sodlum

hydrogencarbonatg/ethpestatenaiiamsienaiograpttydmebiliaged
followed by chromDatog)ra

(-)-((6R,7S)-6-ethyl-8-0x0- enzocyclohepten-7-yl)- carbamlc acid
tert-butyl ester, [1FLNEIR{p; EBES IFESEHAPPS 9H), 1.5-1.9 (m, 2H), 4.53-4.62 (m, 1H),
4.76 (mc, 1H), 5.57 (d, 1H) 6. 94 6 97 (m 1H) 7 0-7.1 (m 1H) 7.1-7. 18 %{m 2H), 8.08 (broad, 1H)],
and 590 mg (+)-((BSPRIcG-dihgiBLoREB 7 BIgIRt SngRe ks -Gl o-9-5-oxd-9-aza-
benzocycloheptensényDcgatpapiie acidderbdylasta iy tid-d Mm@pmcmatpmmmm,

isopropanol/heptane 20:80 to yield the title compounds.

antEra)

reptane 1:2

O'%e%'%%%‘h

15 g) (5)-7- Amino-2-fluoro-6,6-dimethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-

8~one

The title compound was prepared by hydrogenation of (-)-(S)-7-dibenzylamino-2-
fluoro-6,6-dimethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one in methanol
with PA/C (10%), MS m/e {%): 225.3 (M+H", 100).

20 h){ R}—’]—Amino~2—ﬂuoro—6,6wdimethvi—6,7~c§ihvdro-91—1—5-0}{&—9-aza—benzo_c:vclohevten~

8-one

The title compound was prepared by hydrogenation of (+)—(R)-7—dibenzylamino—2~
fluoro-6,6-dimethyl-6,7-dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-one in methanol
with PA/C (10%), MS m/e (%): 225.3 (M+H", 100).

25 1) N=((8)-2-Fluoro-6,6-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-2,2-dimethyl-N'-(2.2,3,3,3-pentafluoro-propyl)-malonamid

The title compound was obtained according to the procedures described for example 2b
using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (S)-7-amino-
3-fluore-6,6-dimethyl-6,7-dilydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS m/e



20 31-1), 1.42 (s, 9H), 1.5-1.9 (m, 2H), 4.53-4.62 (m, 1H), 4.76 (mc,1H), 5.57 (d, 1H), 6.94- 6.97 (m,
1H), 7.0-7.1 (m, 1H), 7.1-7.18 (m, 2H), 7.39 (broad, 1H)]. d) (6S 7RIl 7 Amino 6 ethyl6
7-dihydro-9H-5-oxa-9-aza-benzoycloheten-8-one The title compound was prepared in quantitative
yield by reacti¥foPE98 g (1.93 mmol) PCT/EP2005/012834
((6S,7R)-6-ethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-lggnzocyclohepten-7-yl) 25 carbamic acid
tert-butyl ester with 2.86 g (29 mmol) ortho phosphoric acid in 6 ml tetrahydrofurane, MS role (%):
207.1 (M+H+, 100)%)e)ABR(FSX7 Antino 6 ethyl-6 7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one
The title compound was prepared in 81% vyield by reaction of 460 mg (2.50 mmol)
((6R,7S)-6-ethyl-8-0x0- 6,7 14 -zy 30 carbamic acid
tert-butyl ester with228 Sl furane MS m/e (%):
207.1 (M+H+, 1083nWOROCEIO6T 1A PIO% \ # . SGRUEES
8,9-tetrahydro-5-oxa-9-aza- benzocyclohepten -7- yI) 22- dlmethyl N'- (2 2,3
3- pentafluorofpropyé)tmla&ﬂmtdé WMMME@MM@@MM@@@@M@@MW@%E%@S

described for exa I- ato-aropl) smalanamisagid and
(6S,7R)-7 5 amln(r)rsl lgl%hyl 0, %ﬁ% gtfng @ﬂ%&ééwqﬂ @D

-aza-b nzocy clohe n e (%0): 452.1
(M+H+, 100). g) N=ferRo73S: é@ﬂ%’/ﬂ?&% %e% Ay 0'3"'%1Z - i enzogc?/cf’o pte§n 7-yl)- 2
2-dimethyl-N'-(2 28 )33qeafiibridpropyl)-malonamide The title compound was obtained according
to the procedures described for example 2b 1.0 usifignple 69a
2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6R,7S)-7-
A S s T S T S S L LS L
N-[(6R,7S)-2- Fludiéﬂgf-bil‘rNdM ey R B8 8% ahy dro-5-0xa-9- 15
aza-benzocyclohepten- 7 -yl]-2-(R or S)-hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamlde enti OOOCQ( JJ il

and Example 69b

N-((68,7R)—6»Ethy1—8—oxo—6,7,8,9-tetrahydro~5~0xa—9~am-benzocyclohepten«7~y1)-2,2~
15 dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

Ne® 0 0

a) 2-tert-Butoxycarbonvlaming-3-(2-nitro-phenoxy) -pentanoic acid

7.05 g {30.2 mmol) 2-tert-Butoxycarbonylamino-3-hydroxy-pentanoic acid
in 7 ml dimethyiformamide were added at 0°C to 2.80 g (64.1 mmol)} sodium hydride

20 (55%) in 56 m! dimethylformamide. The suspension was stirred for 2 hours and then
3.54 ml {33.2 mmol) 1-fluoro-2-nitrobenzene were added. After stirring for 2 days the
mixture was poured on ice/water and extracted with diethylether. The pH was adjusted to
1 by adding aqueous hydrochloric acid. Extraction with ethylacetate and chromatography
on silicagel with ethylacetate/heptane 1/1 yielded 6.03 g (56 %) 2-tert-

25 butoxy’carbonyiamino—fi—(Zmnitro—phenoxy)—pentanoic acid as orange oil, MS m/e (%):
353.4 (M-H, 100).



~,N/~\NFF F.N~OFF 000 and Example 70b
N-[(6R,7S)-2-Fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9- 20
aza-benzocyclohepten-7-yl)-2-(R or S)-hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-
propyl)-malonavtidesentess B a) N-((617S)-9-Ajl-2-fluoro-6-methyl-8-0x0-6 PLB/EP2005/012834
9-tetrahydro-5-oxa-9-aza- benzocyclohepten 7 yl)2 hydggxy 2 methyl-N'-(2 2 3 3 3pentafluoro-propyl)-
malonamide 25 The title compound was obtained according to the procedures described for example

2b using 2-hydroxy-2amethyb-NH3x3) 2 3webiaduene-propyhisnalenamit adill and WO 2006/061136
PCT/EP2005/012834 -96 (6R,7S)-9-allyl-7-amino-2-fluoro-6-methyl-6,7-dihydro-9H-5-oxa-9-aza-

benzocyclohepteg#-png;, b/!éﬂl{@l? £%700: 1498 B (Mt @) -Bl-(E6BtSPhenoxy)-pentanoic acid in
2-Fluoro-6-methyl-8-0xa-9- 7 8 9-tet 5 a9- az D I12h
droxy-2-methyl- leoé%@ tgﬁﬁ%%gr?geml %5 fg %nlpié g&% 1?8%/:1 §f(8 jg%%gﬁeﬁr%grﬁgﬁ(
(6R,7S)-9-allyl- 7M|rm2mh®?6%5ﬁ$@mw%d)ﬁ@ih‘9@wmﬁ#@8%a§§9§ﬁ %%28“898[@11?85?5?5 “one in 60
ml dichloromethape Was.iRaBskiithiadgeatahoraGdars Gaimih bissmM ety B36Si e 10381160013 mmol),
was added and the solution was stirred for 16 hours at room temperature. The solvent was distilled off
under io vacuum and tﬂﬂ%ﬁ%@ P%@@m@q&&mﬁg m&tﬁo@-@@z{ wihahEpignelethylacetate 100:0
to 0:100 to yield 1.0/ g (82%
ethyl)-6,7,8,9-tetr

(2,2,3,3,3-pentafl awrdrgm: Altenamicecad 3y 6494y LB 481’ 100), ¢) N-[ (6R 75) 2 Fluoro 9
(2 hydroxy-ethyl)-6- methyl 8 -0X0- 6 78 15 9 aza benzocyclohten 7 Y~ 2 hydroxv 2 methyl N (22 3 3
3-entafluoro-rovl) smalgnaaticendl DD (R :BineApbknoxy)-2-tert-butoxycarbonylamino-pentanoic aci

N-[(6R,7S)-2; Iuoro&% A l?Y;}f § rﬁﬁ%ﬁ’l@(@)ﬁﬂxﬁém&ﬁ@& y1)-N’-ethyl-carbodiimid-hydrochlorid

tetranydro-5- Oxa 19n %%ﬁ’%{‘é&%’%&rgﬁﬁ& Z\rgrl st;rrgg oveymglg]e% hg!x"}ll t@rﬂ%é%é%ﬂ?e Extraction

with saturated agueous sodium hydrogencarbonate/ethylacetate and chromatography on
silicagel with ethylacetate/heptane 1:2 followed by chromatography on Chiralpak AD
with heptane/ethanol 80:20 yielded 0.46 g (-}-((6R,7S)-6-ethyl-8-0%0-6,7,8,9-tetrahydro-

{5  5-0xa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, [1H-NMR (ppm,
CDCI3): 1.11(t, 3H), 1.42 (s, 9H}, 1.5-1.9 (m, 2H), 4.53-4.62 (m, 1H), 4.76 (mc, 1H),
5.57 (d, 1H), 6.94-6.97 (m, 1H), 7.0-7.1 {m, 1H), 7.1-7.18 (m, 2H), 8.08 {broad, 1H}},
and 590 mg (+)-((68,7R)-6-ethyl-8-0%0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, [1H-NMR (ppm, CDCI3}: L.1L(t,

20 3H), 1.42 (5, 9H), 1.5-1.9 (m, 2H), 4.53-4.62 (m, 1H), 4.76 {mc, 1H), 5.57 (d, 1H), 6.94-
6.97 (m, 1H), 7.0-7.1 (m, 1H), 7.1-7.18 (m, 2H), 7.39 (broad, 1H)].

d) ( 6S,7R)~7—AminowG-—ethvl-6,7ndihvdro—9H~5-oxa—9—aza—benzoc:vcloheptem8—one

The title compound was prepared in quantitative yield by reaction of 590 mg (1.93
mmol) {(65,7R)~6-ethy1~8—oxo~6,7,8,9—teirahyc§xo—5-oxa-9~aza~benzocydohepten—7—y1)—

25  carbamic acid tert-butyl ester with 2.86 g (29 mmol) ortho phosphoric acid in 6 ml
tetrahydrofurane, MS m/e (%): 207.1 (M+H", 100).

&) (6R.7S)-7-Amino-6-ethyl-6,7-dihvdro-9H-5-gxa-9-aza-benzocyclohepten-8-one

The title compound was prepared in 81% yield by reaction of 460 mg (1.50 mmol}
((6R,78)-6-ethyl-8-ox0-6,7 ,8,9-tetrahydm—S-oxa—9-aza—benzocycloheptem?—yl)-

30 carbamic acid tert-butyl ester with 2.23 g (22.5 mmol} ortho phosphoric acid in 4 ml
tetrahydrofurane, MS m/e (%): 207.1 (M+H", 100).



pentafluoro-propyl)-malonamide in 30 ml tetrahydrofurane were reduced with 0.09 g 20 (2.0 mmol)
sodium borohydride. Chromatography on silicagel with ethylacetate/heptane 0:100 to 100:0 yielded
0.33 g (34%) N-[(6R,7S)-2-fluoro-9-(2-hydroxy-ethyl)-6-methyl-

8-0x0-6,7,8,9-1E# 3Rl 8%0xa-9-aza-benzoryclohepten-7-yl]-2-hydroxy-2 FABIFRARF 012834
(2,2,3,3,3-pentafluoro-propyl)-malonamide, MS m/e (%)$502.0 (M+H}, 100). d) N t(6R 7S) 2 Fluoro 9
(2 hydrox -ethl-6-methl- 8 -0XO0- 6 7 8 9 tetrahvdro 5-oxa- 25 9 aza benzocycIoIZe ten7yll2(RorS)
hydroxy 2-methylfN Bion 1%, St BRZSY 2 uoro 9 (2

droxyethyl)-6- meti‘)"cﬁn?éﬂ?vﬁﬁ@%T@ymwﬂ%&&%%ﬁ%%bﬁﬂﬁmhﬁpten 7112 (R or S)
hydroxy-2-methyl-N-(2 2 3 3 3-pentafluoro- propyl)-malonamide entity B 30 0.31 g (1.0 mmol)

N-[(6R,7S)-2-Flu c.%lﬁ%c%}{ﬂ)&)ﬁ}{ %EQ%'%t%ﬂ@&Q&&%ﬁé%@ge t%cedures descmbed for example 2b
tetrahydro-5-oxa-9-aza-benzocyclo nﬁgten 7-yl]-2-hydroxy-2- gheth yl-N-(2,2,3,3,

pentafluoro-propyfiitatenamideripl ?sa’v?éré’%#%%‘i‘é(?w FBYHaR ﬁ‘)’f d\f\?&%06/061136
PCT/E P2005/6)1mmme@ﬁk@mémﬁlﬁovﬁ}h%@mdpanémmepwdehﬁﬁt%&@WM@M@ o)

N-[(6R,7S)-2-fluora-9; (']%\4
hydroxy-ethyl)-6-methyl-8-

S)-hydroxy-2-methy \ﬁ 93

-OXO- 6,%,8 9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]- 2-(R or

YR tatlororpropyhmalgnamide, nfiy  MaHnle4%);502.3
(M+H+, 100) and 008 g'N o uoo-- “hydroxy-6 .

methyl-8-0x0-6,7 884HHE: RESERIRe PR PRHED- (R or S)-
hydroxy-2-methyl-N-(2,2,3, 3 3- pentafluoro propyl) -malonamide, entity B, MS m/e (%): 502.1 (M+H+,
100). Example 71&he title compound was obtained according to the procedures described for example 7b
N-[(6R,7S)-2-flucsent: metyl-trpxe-92(2 232 tpituafiacetylh6y7) Slltetrakydid GdX6R,16)-7-

9-aza-benzocyclohepfen: 7%@%@@@%&@; IR BeHBOKe )

propyl)- -malonamide. € ent|t
452.1 ( M+H , 100).

Example 70a

N-[(6R,7S)w2—Fluor0-9—(2~hydroxy—ethy1)w6»meth}d—8—ox0~6,7,8,9—tetrahydro~5—oxa—9—
15 aza-benzocyclohepten-7-yl]-2-(R or §)-hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide, entity A

o’ 0 © -
X }NJXK N
o}
F N FLF
' F

0

and Example 70b

N-[(6R,75)-2-Fluoro-9-(2-hydroxy-ethyl)-6-methy}-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-
20 aza-benzocyclohepten-7-yl]-2-(R or 8)-hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide, entity B

a) N-{{6R,75)-9-Allyl-2-fluoro-6-methyl-8-0x0-6.7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-2-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl}-

malonamide

25 The title compound was obtained according to the procedures described for example 2b

using 2-hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and



F F and Example 71b N-
[(6R,7S)-2-Fluoro-6-methyl-8-ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa- 15
9-aza-benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-
propyl)-malonamidaeaatitysB a) 1(6R 7S) 2 Fluoro 6-methl-8-0x0-9-(2 2 2-tifiunresetinizse: 7 8
O-tetrahydro-5-oxa- 9-aza—benzocyclohepten-?Yll-ca[bg%mic acid tert-butyl ester A solution of 3.00g
(20.0 mmol) ((6R,7S)-2-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5- 20

oxa—@aza—benzogmla@e@@m .ma%rbam&@@dﬂ@nybemmmm&mmao mmol)
2,2,2-trifluoroeth |flate1| (% mi dlme Ifo nég vge(ﬁJrli_elat%byvlth 4.73 g (15.0 mmol) cesium
carbonate for 6 h8tIECThe“SBent was ow pressure and the residue was extracted with

water/ethylacetate, Chromatography on SI|I a IW|th eptane/et 010,0,109 yielded
375 g (99%) [(@Maé;i&&%w@ﬁ% S 5RiE e@vﬁ‘yk‘?‘ﬁg‘?‘t%tra%

0X0-9-(2,2,2-triflugre-etdy6ldheptetetraliyviitydravaiansdarhbnrbéyelon A ic acid
tert-butyl esteg, MG iy, (%% 393.3 (M+H+ 100). b) (6R 7S) -7- Amlno 2- fluoro 6- methyl -9-2 2
2-trifluoro- ethyl) -6 7-dihdro-9H-5-oxa- 9-aza-benzocyclohepten-8-one WO 2006/061136

PCTIER2005/91 283 01atdh DREfle s QH?H&BJ SR ishRIehin ESNisld b eation kS0 g (9.0
mmol) [(6R,7S)-2-Huor

uoro-6- meth oxo- - -trifluor \ 7 8.9-tetrah - :
aza-benzocyclohepter#4f: %ﬁ‘r‘@é‘?ﬁ%&‘i’ eﬂé‘i‘i“o t?/?%gi vr\‘/_q Azfgxmﬁh YL%nrgg{:%ttg: %tf%j% |tr?l75 ml
dichloromethane, d&Snede-19%): B98N {Muieb+ MaO)l SIEHIN Q@%ﬁ@@ﬂﬁm@?ﬁ%@ﬁ‘ém% R0-9-(2 2
2-triflucro-ethyl)- 6%@&&%@5?@@5&‘& @%ﬁ&ﬁ%@r@@ﬂi@%ﬁlﬁﬁ%g sotiteRthydrdixyitednthhdds2 23 3

3-entafluoro- propvl)-malon etltle om und obt X Laccording to
the procedure d&&‘ﬁﬂ’é&‘\% %TOTBQE aph lﬁy %%?_&r}?g)%%? Rt éiﬁ

usmg race 3-pentafluoro-

thyl-N-(2,2
10 propyl)- malonalﬁihO&olﬂtJé)ﬁdO(mCV SWgéﬁ%%Iﬁ fﬁ@&?ﬁé—?ﬂ%‘ﬂﬁ%@ (?eg“iyﬁﬁﬁf&
-6,7-dihydro-9H-5-0x& %Q@q@@m@@h epien:G-anazddsotep(en)y HU420h({Aet1+2 wml)yHNN [(6R 7S)
2-Fluoro-6 methyl.g- é’é oo GG 1.8 eIRPE0:5r008 BvRZA, 100).
% ST AEER)

benzocyclohepten* (P5p methyl-N'-C223,3,3

¢) N-[{6R,78)-2-Fluoro-9-( 2-hydroxy-ethyl)-6-methyl-8-0x0-6,7.8.9-tetrahydro-5-oxa-
15 9~am~benzocvdohepten-7—v1]-2~hvdroxv—2~methyl-Nw(2‘2,3,3,3—Dentaﬂu0ro—nropvl}—

malonamide

1.00 g (2.0 mmol Nn{(6R,7S)-2~F1uoro—6-methylw8w0x0—9‘(2w0x0—ethyi)—6,7,8,9~
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-vil -2-hydroxy-2-methyl-N-(2,2,3,3,3-
pentafluoro-propyl)-malonamide in 30 ml tetrahydrofurane were reduced with 0.09 g

20 (2.0 mmol) sodium borohydride. Chromatography on silicagel with ethylacetate/heptane
0:100 to 100:0 yielded 0.33 g (34%) N—[(6R,7S}-2—ﬂuoro~9—(2whydroxy—ethy1)~6nmethy1-
8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-yl] -2-hydroxy-2-methyl-N-
(2,2,3,3,3-pentafluoro-propyl)-malonamide, M3 m/e (%): 502.0 (M-+H", 100).

d) N-{{6R,78)-2-Fluoro-9-( 2-hvdroxy-ethvl)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-
25  9.aza-benzocyclohepten-7-yi]-2-(R or $)-hydroxv-2-methyl-N-(2.2,3.3,3-pentafluoro-

propyl)-malonamide, entity A_and

N-[(6R.7S)-2-Fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-0x0-6,7.8,9-tetrahydro-5-0xa-9-
aza-benzocyclohepten-7-v1]-2-(R or $)-hvdroxy-2-methyl-N-(2,2,3,3.3-pentafluoro-

propyvl)-malonamide, enfity 3

30 0.31g(1.0 mmol) Nv[(6R,75)ﬂszluoro@M(Z—hydroxy—ethyl)~6—met1?1yi~8-oxo~6,7,8,9—
tetrahydro—5f~oxa—9-aza—benzocyclohepten«?»«yl] -2-hydroxy-2-methyl-N-(2,2,3,3,3-

pentafluoro-propyl)-malonamide epimers were separated by chromatography on



15 pentafluoro-propyl)-malonamide, entity A and N [(6R 7S) 2 Fluoro-6-methyl-8-0x0-9-2 2
2-trifluoro-ethl -6 78 9-tetrahydro-5-oxa- 9aza benzocyclohepten-7-yll-2-( R or
S)-hydroxy-2-methyl-N'-2 23 3 3-entafluoro- propyl)-malonamide entity B 20 Epimeric
N-[(6R,7S)-2-M@orys@hidthyl-8-oxo-9-(2,2,2-trifluoro-ethyl)-6,7,8,9- PCT/EP2005/012834
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydroxy-2-methyl-N'-(2,2,3,3,3-
pentafluoro-propyl)-malonamide was separated by chromatography on Chiralpak AD using
ethanol/heptane ©8i80ptk wiBldih) DbHER:HS)Refluor dsBhiethiyldloxg-8-(26R,25)-2-uoro-9-(2-

S AR e e
ydroxy-2-methy penta malonamide, en m/e . (% +
100), as first elutfigHAcHon ERTH- e ﬁfgj %%ff’u%)rpoe %?ﬁo Pmp%/dﬁmwllomnmé LR
8-0X0-9-(2,2,2- trltw&rm/@myi)sazﬁ8Mféirak@ﬁﬂr@@ﬁﬁf&ggﬂa&élbéﬁz%r@y@lﬁh%ﬁ?ehﬁfym‘z%ﬁ“ér
S)-hydroxy-2- mem)éhl}h $2020363 3;080Aare-nIaRY) malenamidrRhepiy. Byl as-teepsy eluting

fraction, MS m/e 54 006/0611 T/EP 002, %Sisfﬂ3 9 g ample
72a N- [ (6R,7S)- gYiif%frg gl%mébxd 9?9(12e ﬁg Hudro: T‘ﬁ/ﬁ 9a§ﬂ§ fetrahydro-5 gia- o

9-aza- benzocyclcﬂﬁ)édtélﬂiﬂ/l]-l@fl]? or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)- malonamide, entity
AF O\WF OONFF/N)."NO O ~-F5F Fand Example 72b N-[

(6R,7S)-2-Fluoro-6-methyl-8-0x0-9-(2,2,2-trifluoro-Ethwiple 7718, 9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)- malonamide, entity
B N~[(6R,7S)~2—Fluoro~6—methyl—8—oxo»9n(2,2,2—triﬂuoro-ethyl)—6,7,8,9-tetrahydro—5—oxa~

10  9-aza-benzocyclohepten-7-yl]-2-( R or §)-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-
propyi)-malonamide, entity A

and Example 71b

N-[(6R,78)-2-Fluoro-6-methyl-8-oxo-9- (2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-
15  9-aza-benzocyclohepten-7-yl}-2-( R or $)-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-
propyl)-malonamide, entity B

a) [(6R,78)-2-Fluoro-6-methyl-8-ox0-9-(2,2.2-trifluoro-ethyl)-6.7 8.9-tetrahydro-5-0xa-

9-aza-benzocyclohepten-7-vl]-carbamic acid tert-butyl ester

A solation of 3.00g (10.0 mmol) ((6R,78)-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-

20 oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester and 3.37 g (15.0 mmol)
2,2,2-trifluoroethyl triflate in 30 ml dimethylformamide were treated with 4.73 ¢ (15.0
mmol) cesium carbonate for 6 hours. The solvent was distilled off at low pressure and the
residue was extracted with water/ethylacetate. Chromatography on silicagel with
heptane/ethylacetate 100:0 to 0:100 yielded 3.79 g (99%) [(6R,78)-2-fluoro-6-methyl-8-

25 0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl] -
carbamic acid tert-butyl ester, MS m/e (%): 393.3 (M+H", 100).

B) (6R.78)-7-Amino-2-fluoro-6-methyl-9-(2,2 2-trifluoro-ethyl)-6,7-dihydro-6H-5-0xa-

9-aza-benzocyclohepten-8-one




10 a) 2 H7ddoxV-2-meths-N-2 2 2trifluoro-ethyl-malonamic acid ethyl ester R05026120 To a solution
of 31.5 g (15.5 mmol) 2-hydroxy-2-methyl-malonic acid monoethyl ester in 400 ml of tetrahydrofuran
16.9 g (17.1 mmol) of 2,2,2-trifluoroethylamine, 32.7 g (17.1 mmol)
ofN-(3-dimethyamntinepsorgl)-N'-ethylcarbodiimide hydrochloride, 23.1 g (1FCT/EPHSIYEE34
1-hydroxybenzotrizole hydrate and 58.1 ml (34.2 mmol)f N,N-diisopropyl 15 ethylamine were added.
The mixture was stirred at room temperature for 18 h. The solvent was removed by distillation and the
residue was extractedwitampiarethylaeasatel [CITBmRiobraphytion sllicage (@iththegiane/ethylacetate
1:1 yielded 25.4 %) 2-hydroxy-2-methyl-N -tri - < amig-agicd ethyl ester, MS
mle (%): 242.1 (W/f%g)f%r jé(" %}%ﬁ%@ﬁ%@?ﬁ%‘% Fﬁlm({g %?ﬁ?é%%fﬁ%ﬁ%g@mic acid
ethyl ester, enti @W’(S’@Fﬁ}*@ﬁ?ﬂr&@@éﬁ%ﬁﬁ?étﬁrﬁl’tﬁWﬁFJ’i%Ee‘fﬂE}})%g’lliotﬁ CeAEid” 8411 ester,
entity B Racemic 2:hyerokytReroaibylale(Ri2 Bitrifitio A8%tHpliHalob@mic acid ethyl ester was
separated by chromatography on Chiralpak AD with heptane/ethanol to yield (-)-(S or 25
R)-2-hydroxy-2-mgthylir(2s2, 2-Hifliore-ethyhkmalenamio aciel ity ebidl. @NY-ArMB /e (%): 242.3
(M-H, 100), as the fir%_ezlg_tg)n fraccti' X
2-methyl-N-(2,2,2EJ 5t0- T ' id ethyl ester, entity B, m/e (%):
as second elutingEraetomalyormids/061136 PCTIEEP2005/012834 -100 c) (S or
R)-2-Hydroxv-2-methl-N-2 22-trifluoro-ethyl)-malonamic acid, enti A To a solution of 3,60 g (15.0
mmol) (S or R)-2-Ajdtikycumeting Weq2lzaedii orirh eyl crimmnaseredipid 2 thy PEE 1 Ehtity A, in 50
ml of tetrahydrofuragpg:weare 2ddeshQ 65 ugiKd & mmeal pafylithisgmhydiotioe (2 25 13 pielterrand the
mixture was stirred for 18 5 hours. at rgomt ure, After, O [-X G nt by
distillation thel%iﬁﬂ?@’&iéns,aléjaé?ﬁlé:cﬁlo%ﬁ ke %%%%a%%ﬁ%wqueﬁ%%% lﬁ%g{é%/o) of the title
compound as an @ﬁlfim§=ﬁ'lﬂéf(%i)??ﬁt%‘{Mrﬁr?%@‘)ﬁl@‘{g%]?‘%t%ﬁ%%%%% P{‘ill\f’gfﬁ
2-trifluoro-ethimalopamiG awigl entity $ To a solution of 3.680 g (16.0 mmol) (S or
R)-2-hydroxy-2-methyl-N-(2,2,2-trifluoro- lo ethyl)-malonamic acid ethyl ester, entity B, in 50 ml of
tetrahydrofurane weye; aggesk0.£916:(3 6 mmeal)-of dithivnp hyslnexice dreabmb ot saterdndithe-mixture

was stirred for 18 &%9«,{3 Zaagggggcg%pgﬁgg%%qrﬂﬁgﬁrI{%myﬁ\ér&fogggzgégmg elvens By distillation the

15 pentaflugro-propyl)i-malonamide, entity A

242.4 (M-13, 100),

and

N-[{6R,7S)-2-Fluoro-6-methyl-8-0%0-9-(2,2.2-trifluorp-ethyl)-6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-vl]-2-( R or §)-hvdroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-

proovl)-malonamide, entity B

20 Epimeric N~[{6R,7 $)-2-Fluoro-6-methyl-8-0x0-9-(2,2,2-triffuoro-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydroxy-2-methyl-N'~(2,2,3,3,3-
pentafluoro-propyl)-malonamide was separated by chromatography on Chiralpak AD
using ethanol/heptane 10:90 to yield (-)-N-{(6R,7S)-2-fluoro-6-methyl-8-0x0-9-(2,2,2-
trifluoro-ethyl} n6,7,8,9—tetrahydm—5—oxa—9~azanbenzocyclohepten—'?-yl}‘Zm( R or §)-

25 hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, entity A, MSm/e
(%): 540.3 (M+H", 100), as first eluting fraction, and (-)}-N-[(6R,78)-2-fluoro-6-methyl-
8-0x0-9-(2,2,2-trifluoro-ethyl) ~6,7,8,9—tetrahydro-5—oxa—9—aza~benzocydohepten-7—yl}-
2-( R or §)-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl) -malonamide, entity B,
as second eluting fraction, MS m/e (%): 540.3 (M+H", 100).
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mixture was acidified to pH 1. Extraction with ethylacetate gave 3.00 g (89%) of the title compound as
an oil, MS m/e (%): 213.9 (M-H, 100). 15 e) N-((6R 7S)-2-Fluoro-6-methyl-8-0x0-9-~~ ~
~-trifluoro-ethyl)-6 7 8 9-tetrahydro-5- oxa 9aza

benzocyclohefyte AtPsHf123hdroxy-2-methl-N'-222-trifluoro-ethl- malonamidBCEBREISIA ZG4T he title
compound was obtained according to the procedures dgscribed for example 2b using (S or
R)-2-hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamic acid, entity B, and
(6R,7S)-7-amino-2-fluoro-6-methyl-9-(2,2,2-triflucka=ethid)?Ba’ -dihydro-9H-5-
oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 490.0 (M+H+, 100). 25 f) N ((6R 7S) 2 Fluoro 6
methyl 8 oxo 9 22 %sf('ﬂ QQE@&I&% @g&@ﬂgtaﬁ;@(@{é2&&@1&%&1@@@1}8@&&@&@&0 5-0xa-

7-yll-2-h_ydroxy-2- meth 2-trifluo t;itg algnami & lile compoynd was
obtained accordl%éz?obtﬁéz‘ﬁ% 6?%%15 ? S ORARS %gg‘ke‘gg usm? gﬂ cAHG0TRH
R)-2-hydroxy-2-mmethykiid®, 2r@ityifluoro- ethyl) malonamic acid, entity A, and
(6R,7S)-7-amino-2-fluoro-6-methyl-9-(2,2,2-trifluoro-ethyl)-6,7-dihydro-9H-5-

oxa-9-aza-benzocyclohepten- 8 ne, S m/e (%): 490.0 (M+H+, 100). 35 WO 2006/061136
PCTIEP2005/012534 - 101 le 3a N-[

(6R,7S)-2- Fluoro- 8z -9 -(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-

9-aza—benzocyc|cp -yI] -2- (R or S)-hydroxy-2-methyl-N"-(3,3,3-trifluoro-propyl)- malonamide,
entity AF 0O ON O RO¢ °F 5 F F and Example 73b N- [

(6R,7S)-2-Flu§)ro-6-met y#-8-oxo-9-(2,2,2-trif|uoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-
and Example 72b

N-[(6R,78)-2-Fluoro-6-methyl-8-0x0-9- (2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-yl]-2-(R or 8)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamide, entity B

16 a) 2-Hydroxy-2-methyl-N-{2.2.2-trifluoro-ethyl) -malonamic acid ethyl ester RO5026120

To a solution of 31.5 g (15.5 mmol) 2-hydroxy-2-methyl-malonic acid monoethyl ester in
400 ml of tetrahydrofuran 16.9 g (17.1 mmol) of 2,2,2-trifluoroethylamine, 32.7 g (17.1
mmol) of N-(3-dimethylaminopropyl)- N -ethylcarbodiimide hydrochloride, 23.1 g (7.1
mmol) of 1-hydroxybenzotrizole hydrate and 58.1 mi {(34.2 mmol) of N,N-diisopropyl-

15  ethylamine were added. The mixture was stirred at room temperatare for 18 h. The
solvent was removed by distilation and the residue was extracted with water/ethylacetate.
Chromatography on silicagel with heptane/ethylacetate 1:1 yielded 25.4 g (67%) 2~
hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamic acid ethyl ester, MS m/e (%):
242.1 (M-H, 100},

20 b)(S or R)-2-Hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamic acid ethyl ester,
entity A and (S or R)-2-Hydroxy-2-methyl-N-(2.2.2-trifluoro-ethyl)-malonamic acid

ethyl ester, entity B

Racemic 2-hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamic acid ethyl ester was
separated by chromatography on Chiralpak AD with heptane/ ethanol to yleld (-)-(8 or

25 R)-2-hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamic acid ethyl ester, entity A,
MS m/e (%); 242.3 (M-H, 100), as the first eluting fraction and (+)-(S or R)-2-hydroxy-
2-methyl-N-(2,2,2-trifluoro-ethyl}-malonamic acid ethyl ester, entity B, MS m/e (%):
242.4 (M-H, 100), as second eluting fraction.



9-aza-benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N'-(3,3,3-trifluoro- propyl)-malonamide,
entity B 10 a) 2-HydroQ-2-methN-3 33-trifluoro-propyl) malonamic acid ethyl ester To a solution of
2.00 g (8.51 mmol) 2-hydroxy-2-methyl-malonic acid monoethyl ester in 60 ml of tetrahydrofuran 1.27
g (8.51 mmol) BfBBI8rifRforopropylamine hydrochloride, 1.67 g (8.51 mAGK/E2005/012834
N-(3-dimethylaminopropyl)-N'-ethylcarbod imide 1s hydygghloride, 1.17 g (8.51 mmol) of

1- hydroxybenzotnzole hydrate and 4.46 ml (25.5 mmol) of N N dusopropyl ethylamlne were added.

removed by distillation. The residue was purified by chromatographyon S|I|cagel

dichloromethanelmeihangl o 3 ixy glggﬁ%&(@ﬂ{@)}pmmﬁmmm@ﬂl -MS2n/B1(96)1c268.1 (M+H+,

100). 20 b) 2 H roxy -2-meth I-N- 3 3 3trifluoro luytion 96 2:3Gg (7.87
mmol) 2-hydroxy- efgrﬂi Cﬁ‘a@ 5aIG ro%r’oeglqﬁ?' onagrrr:l%rg{c%d?a gglda%gtagglﬁgﬁgh%l of§

tetrahydrofurane wérée I&ddéh@lshl‘efl(?}&t?q?ﬁﬁf‘dﬂ @ﬁmﬁ%%&%&&%ﬁ%ﬂ%ﬁ%ﬁﬁ% nd the
mixture was SB”%W@lﬂi@hhﬁ%ﬁ@@ﬂt&&f%ﬁfmﬂtﬁmmmmehma@lmI€1(50 ml) was

added and the mlxture was 25. %%{ lted 1PHL: LSdraction YW’"QC tate) Javed. 4618:(8420) of the
title compound as & Solid, M5 m/e 8 1 (M-H, 10 %‘ %2006 §i136 BOTIEP2005/012834
-102 C) N[ (6R 78PWFM%36%% ?60/91(512 %Wﬂ 0}8 thl-6 789 tetrahdro 5- oxa 9 aza
benzoc cloheptterty(glb2 R0 Glrtnor0xye2h gy aeidnaaiabehtity A and

entity B N-[(6R,7S)-2-Fluoro-6-methyl-8-0x0-9-(2, 2 2- trlfluoro ethyl) 6 7, 8 9 tetrahydro 5 -oxa- 5
9-aza- benzocyclolpggtgn&a&h]@-i@s@rg31)3@&[@9@1}Zsfﬂemyl-wy(ﬂﬁoay33mﬂmm¥blﬁ){@@/mﬂam®amide was

obtained as m'Xt“rehN isis according (o herneadyren dasribedfarframple:2aasing sacemic
2-hydroxy-2-meth§IRHE33, 35 RGS0-sropy mic acid

(6R,7S)-7-amino-2- fllﬁ)xp'gr@lﬁrﬁh%Lgr(Qy rgwdgr?o“) éthg,f)vvét?r and the mixture was stirred for 18
dihydro-9H-5-oxaRsazeabanzeeyalehapienBonenths epimerganisrelsepdraidibytien chfomatography

on Chiralpak AD usin ethano ent Vield (N OReASe 30 2 (55%) of the it
2-fluoro-6- methyl-gflé“g% oM (5‘35 trlfi% %‘fp%lslggﬁx@a 91 gave . o

o-eth %678(% ro-5-oxa-9-aza-
benzocycloheptenCVI?HQZr(ﬁaéF‘So} 118 %’ %F’iyl igag% trifluoro-propyl)- malonamide, entity A,
MS m/e (%): 504.0 (M+H+, 100), as first eluting fraction, and (-)-
¢) N-[(6R,7S)-2-Fluoro-6-methyl-8-0x0~9-( 2.2.2-triftuoro-ethyl)-6,7,8.9-tetrahydro-5-

oxa-9-aza-benzocyclohepten-7-vl] -2-hvdroxy-2-methyl-N'-(2,2,2-triftuoro-ethyl)-

malonamide, epimer A

20 The title compound was obtained according to the procedures described for example 2b
using (Sor R)—Z—hydroxy~2—methy1—N~«(2,2,2—triﬂuoro-eﬂ1y1)~malonamic acid, entity B,
and (6R,7S)~7—aminow2—ﬂuoro~6wmethyl@—(2,2,2—triﬂuoro—ethy1)—6,7—dihydro~9H~5v
oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 490.0 (M+H", 100).

25 O N-I{ 6R,7S)—2~F1uor0-6-met1wlv8«oxo—9~{2,2,2—niﬂuoro—eﬂzvi}~6,7,8,9—tetrahvdmwa
oxa-9-aza-benzocyclohepten-7-vli -2-hvdroxy-2-methyl-N'-(2.2,2-trifluoro-ethyl)-

malonamide, epimer B

The title compound was obtained according to the procedures described for example 2b
30 using (SorR) ~2»hydroxy»2—methyLN—(2,2,2wtriﬂuoro~ethy1)—ma10namic acid, entity A,

and (6R,7S)~7»amin0—2—ﬂu03:0—6—methy1—9-{2,2,Z—triﬂuoro-ethyl)—6,7~dihydm-9H-5-

oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 490.0 (M+H", 100).

35



N-[(6R,7S)-2-fluoro-6-methyl-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa 15
9-aza-benzocyclohepten-7-yl]-2-(R or S )-hydroxy-2-methyl-N'-(3,3,3-trifluoro-propyl)- malonamide,
entity B, as second eluting fraction, MS m/e (%): 504.0 (M+H+, 100). Example 74
N-[(6R,7S)-6-EfAyPHIbiH-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahyd RE-5XFA050 12834
aza-benzocyclohepten-7-yl]-2,2-dimethyl-N-(2,2,3,3,3-pgntafluoro-propyl)- malonamide F 00 0 F\F Fr
F F a) racemic (2S 3R and 2R 3S) 2 Dibenzylamino-3-hydroxy-pentanoic acid ethyl ester and racemic
(2R 3R and 25,3S)7 2 Dibenzylamino-3-hydroxy-peataitididacid ethyl ester 25 A solution of 20 g (70.6
mmol) dibenzylamino-acetic acid ethyl ester in 240 ml tetrahydrofuran was stirred at -78C with 38.8 m|
(77.6 mmol) Iithi};ﬂp(@ﬁ@f@%@@i@@n@h&ﬂl& Jeptauin) b3 ibtisieth sl 5 TR PTG drrfolxa-
Propionaldehyde in 5.ml tetr dr ? g)ggsﬁlr t 5}@1’; The
mixture was allowéd }i’o warﬁ % tglli u?gg\?v% égf was a%%e ﬁdq?n%g%%ﬁg%rgam? solvent
30 was removedf@}*ﬂr@tiﬂé‘tr@ﬁ?i%actlon Wlth ethylacetate and chromatography on silicagel WO
2006/061136 PCTIFP2005/012834 -103 with ethylacetate/heptane 1/5 yielded as first eluting fraction
6.85 g (28%) racemic (2S,3R an ,3S)- 2-dibenzylamino-3-hydroxy-pentanoic acid ethyl ester, MS
m/e (%): 342.3 (M+H+, 100)>a as second eluting fraction 6.15 g (26%) racemic (2R,3R and 2S,3S)-
2- dibenzylamino-3- entan0|c acid ethyl ester, MS m/e (%): 342.2 (M+H+, 100).
ydroxy- pentan0|c Wr cemic (2S,3R and 2R ,3S)- 2-Dibenzylamino-3-h To 17.7 g (51.9 mmol)
racemic (2S,3R and 2 ) 2-dibenzylamino-3-hydroxy- pentanoic acid ethyl ester in 245 ml
tetrahydrofur ne were ded 8.80 g (208 mmol) lithium hydroxide monohydrate dissolved in 44 ml
water. The mlxture was stirred at 60C for 2.5 days and the organic solvent was removed by
distillation. Water was added 10 followed by extiagtippmite ghethylether. The waterphase was adjusted
to pH 1. Extraction with ethylacetate yielded 14.8 g (91%) racemic (2S,3R and 2R,3S)- 2-
Cibenzylamino- S NERASPEANOICAE S E £70), 1Mo 000, O)-(ASAG(2S,4R and 2R
nitr

3S)-2-Diben~lamin uoro o) nox entanoic
- 9- aza»benzocyclohepten-»ﬁyl og § }-hydroxy-2-methyl-N'-(3,3,3-trifluoro-

propyl)-malonamide, entity B

10 a) 2-Hydroxy-2-methyl-N-( 3,3,3~triﬂuoro-Diovvl)-malonamic acid ethyl ester

To a solution of 2.00 g (8.51 mmol) 2-hydroxy-2-methyl-malonic acid monoethyl ester in
60 ml of tetrahydrofuran 1.27 g (8.51 mmol) of 3,3,3-trifluoropropylamine
hydrochloride, 1.67 g (8.51 mmol) of N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide

15 hydrochloride, 1.17 g (8.51 mmol) of 1-hydroxybenzotrizole hydrate and 4.46 ml (25.5
mmol) of N,N-diisopropyl-ethylamine were added. The mixture was stirred at room
temperature for 18 h. Silicagel was added and the solvent was removed by distillation.
The residue was purified by chromatography on silicagel dichloromethane/methanol 7:3
to yield 2.33 g (949%) of the title compound, MS m/e (%): 258.1 (M+H", 100},

20 b) 2-Hydroxy-2-methyl-N-( 3.3 3.trifluoro-propyl)-malonamic acid

T'o a solution of 2.3¢ g (7.87 mmol) 2-hydr0xy'—2—methyl—N—(3,3,3—triﬂuoro—propyi)—
malonamic acid ethyl ester in 40 ml of tetrahydrofurane were added 0.33 g (7.87 mmol}
of lithiurn hydroxide in 20 ml of water and the mixture was stirred overnight at room
temperature, After concentration in vacuo water (50 ml) was added and the mixture was

25 acidified to pH 1. Extraction with ethylacetate gave 1.46 g (81%) of the title compound as
a solid, MS m/e (%): 228.1 (M-H, 100).



acid 15 To 14.8 g (47.3 mmol) racemic (2S,3R and 2R,3S)- 2-dibenzylamino-3-hydroxy- pentanoic
acid in 90 ml dimethylformamide were added at OC 8.26 g (189 mmol) sodium hydride (55%). The
suspension was stirred for 2 hours and then 10.4 nil (94.6 mmol) 2,5-difluoro-nitrobenzene in 10 ml
dimethylformawfic#owesel 2dded. After stirring overnight the mixture was pBiFédiigier28soling on
aqueous 2M citric acid solution. 20 Extraction with ethy{ggetate and chromatography on silicagel with
ethylacetate/heptane (3:7) yielded 12.9 g (61 %) racemic (28 3R and
2R,3S)-2-dibenzylaminer364-fludigra-critrakivhe noxyd-fehiandfue : :
453.0 (M+H+, 100), d) [8CeMI% (o.RRAN0/2M %&%K@ﬁ@ﬁ@ﬁ%ﬁbﬁﬂ%y%%bﬂmﬂam|n0-
pentanoic acid 287%: dug (9 50 mm0|) racemic (2S 3R and 2R,3S)-2-dibenzylamino-3-(4-fluoro-2-nitro-
phenoxy)-pentan®ie Al weretytrogenated with 1.12 g Raney- Nickel. Filtration
and removal of the solvent by dlstlllatlon ylelded 3.95 g (98%) (2S,3R a
2R,3S)-3-(2-aminS-UFRigso-biEHoRy): m&a@&ywn%%m F&féﬁf%é%%«ﬁﬁ%@%% O 423.1
(M+H+, 100). 30 g)ra0emiedRS TR aRd GRISIRIoDEhendytarmninanbtieth)i 2 hudroiiprdibyeirsoH-5-
e ORISR SRR 208 %&%I’?:E’&Qﬂfg%%kﬁ@ 404 Thedilgompound

was obtained in Simifar: yie o the pr cedghf scribed for exa ﬁ e 5c using

ield accor
racemic (2S,3R aﬁﬁﬂ‘?@%‘)g (Lﬁlaﬁfﬁﬁyeﬁ“ﬂ@o}l‘éfdﬁﬂ’f&ﬁo?ﬁ ?ﬁ%s;la H8 Péntanoic acid, MS m/e
(%): 405.2 (M+H+nal0nfc@)d 65 TRYs 7smae:mmomm@sa—émwdzzﬂadﬁ92@ Frdlpeyaretuf-5-6xa-9-aza-

5 benaocyclohepig, 81 280, (68, A3l A IBSAMANIOA0 BIY R arerbidorsed by
dihydro-9H-5-oxa-9 24

za- benzocycl pten mic (6S,7R VWL .
6R,7S)-7-dibé&hzyBFARALeER; @E}%&-%al?%%ﬁﬁﬁ% §ﬁa§%xa azqagggr’%fzj c;l/((i: st She was
separated by chlralﬂthlat@ﬁemdﬁmmlﬂah Aﬁmmtnébpreﬁdﬁépfﬁgp@%@‘zﬁ}gﬁ Byt tiiEKitle
compounds. 10 g} (6R, geg.gp{g} InoeR @Itlglja-;ﬂ&&@ﬁey Q-2 &RAnflucrdethlu6d-gitagd)-OH-

5-oxa-9-aza-benzoc clohe ten-8-one so 0! MOB .t elutine fraction, and (-)-
()-(6R, 7S)-7-dibeMFAATHG R {20 Alsjoro ‘;} %OQ[%QVQ@% 'Sﬁ())@a- “aza- uelrlllg’oc? l%iggten 8-one

and 0.44 g (1.85 mRIRZ YD) 2-fluoro- 6 methyl-8-0x0-9- (222 -trifluoro-ethyl)-6,7,8,9-tetrahydro-o-oxa-
15 9-aza-benzocyclohepten-7-yl]-2-(R or § }-hydroxy-2- ~methyl-N'-(3,3,3-trifluoro-propyl)-
malonamide, entity B, as second eluting fraction, MS m/e (%): 504.0 (M+H", 100).

ke

Example 74

N—[(6R,'7S)-6~Ethy1—2—ﬂu0ro—8—0xo~9w(2,2,2~triﬂuor0—ethy1}—6,7,8,9—tetrahydro—5—0xa-9-
20 aza-benzocyclohepten—7—y1]—2,2~»dimethyi-«N»(2,2,3,3,3-pentaﬁuoro-propyi)—

malonamide

FFF

a) racemic (28,3R and 2R,35)- 2. Dibenzyvlamino-3-hydroxy-pentanoic acid ethyl ester
and racemic (2R,3R and 28,38)- 2-Dibenzylamino-3-hydroxy-pentanoic acid ethyl ester

25 A solution of 20 g (70.6 mmol) dibenzylamino-acetic acid ethyl ester in 240 ml
tetrahydrofuran was stirred at -78°C with 38.8 ml (77.6 mmol) lithium diisopropylamide
{(2M in heptane) for 30 minutes. 5.83 ml (77.6 mamol) Propionaldehyde in 5 ml
tetrahydrofurane were added and stirring was co ntinued overnight. The mixture was
allowed to warm to room temprature, water was added and most of the organic solvent

30 was removed by distiliation. Extraction with ethylacetate and chromatography on silicagel



trifluoroethyl triflate in 5 ml dimethylformamide were treated with 0.61 g (1.85 mmol) 15 cesium
carbonate for 18 hours. The mixture was extracted with water/ethylacetate. Chromatography on
silicagel with heptane/ethylacetate 70:30 yielded 0.34 g (57%) (6R,7S)-7-dib

enzylamino-6 ¥thieoMibtb-9- ( 2,2,2-trifluoro-ethyl)-6,7-dihvdro-9H-5-  PCT/EP2005/012834
oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 487.4;6M+H+, 100). h) (6R 7S) 7 Amino 6 ethyl
2-fluoro-9-2 2 2-trifluoro-ethyl-6 7-dihdro-9H-5-oxa-9- 20 aza-benzocyclohepten-8-one The title
compound was prépatertinee:Heylett b hidtederiimo wing Repdyms. 85 g (28%) racemic (25,3R
dibenzylamino- 6a%@m%tﬂuQr@ﬁ%@ﬂ%&xmﬂyQ{ﬂh@EﬁAfﬁeﬁthdib\ﬁdme&tﬁésWaﬂa{%) 3423

benzocydonepteR A0 ol W R (01 MEDIa ) 1071 (N 10R), 20 N (G

7S)6 Ethyl 2-fluo oXo Stridoro-¢ o- -oxa- 9 aza benzoc gclohepten 7

yl] 2 2 dimethyl- m@ﬂa@mﬁéﬂaﬂmwwwc ?ﬁlél@ﬂa’ﬁﬁﬁéw%stm{? ééﬁné%ﬁ&l\&fa‘é obtdined

according to the procedures descrlbed for example 2b usmg

2,2-dimethyl-N-(23Rr3:8:8¢iahfd OTAIIENE 9 ZSA TP CHS

amino-6-ethyl-2- fluoro-9- (2 2 2 trlfluoro ethyl) 6 7 dlhydro 9H 5 -oxa- 9 -aza benzocyclohepten -8-one.
MS m/e (%): 55212 (V.54 5 19NN 2606/053, 1B 6nE CH/ASR2D 05612 B34nct HhExaxiple 75 a (R or

S)-2-Ethy-N-(6R, 15 G0l 211088 .7 SRS Werv @ SoB8R0 (208 )
benzocydohepten-7-yl)-2-hydroxy-N-(2,2,2- trlg%;)f)r]gegd%yg E§I%Ionam ent|t A FH OdO OF5and
r

Example 75b (S §HRI Rrdigrite ((Eﬂ?%ﬁhét‘é X8E 7 89 ydaro N SXa0-aza-
benzocyclohepteseTayf)+2. ﬁyﬁmx;tel\ﬁ(QQZgMﬁdm:ote'twm%bﬂﬂt&éﬂ@mﬁy‘@ter was added

a)(6R, 75)d7 %d“'%@xﬁé%gyf%%@zzt xﬁl@ycﬂ%%l ﬂ%ﬁﬂi@mﬁtﬁi@f@f%@%ﬁﬂ@&@r}@p}&one 10 The title
compound was prepared in ive yie ion 0

7-dibenzylamino-BXE#{1°3 Wﬂgl%q’ét%cg% ngé zgggg)e}zm%érrll'gtg)%:%3 al@tz%sg one in methanol
with Pd/C (10%), dt8unferidsy- 2@5@1@1%%%@)&512MWQ@@&&NH&T |c19% d monoethyl ester

¢) racemic {28,3R and 7R,38)-2-Dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-pentanoic

acid

15 'To 14.8 g (47.3 mmol} racemic (28,3R and 2R,35)- 2-dibenzylamino-3-hydroxy-
pentanoic acid in 90 ml dimethylformamide were added at 0°C 8.26 g (189 mmol)
sodium hydride (55%). The suspension was stirred for 2 hours and then 10.4 ml (94.6
mmol) 2,5-difluoro-nitrobenzene in 10 ml dimethylformamide were added. After stirring
overnight the mixture was poured under cooling on aqueous 2M citric acid solution.

20 Extraction with ethylacetate and chromatography on silicagel with ethylacetate/heptane
(3:7) yielded 12.9 g (61 %) racemic (25,3R and 2R,35)-2-dibenzylamino-3-{4-fluoro-2-
nitro-phenoxy)-pentanoic acid as orange solid, MS m/e (%): 453.0 (M+H", 100).

d) racemic (28,3R and 2R,38)-3-( 2-Amino-4-Auoro-phenoxy)-2-dibenzvlamino-
pentanoic acid

25  4.30g {9.50 mmol) racemic (25,3R and 2R,38)-2-dibenzylamino-3-(4-fluoro-2-nitro-
phenoxy)-pentanoic acid in 30 ml methanol were hydrogenated with 1.12 g Raney-
Nickel. Filtration and removal of the solvent by distillation yielded 3.95 g (989%) (2S,3R
and 2R,38)-3-(2-amino-4-fluoro-phenoxy)-2-dibenzylamino-pentanoic acid as foam, M5
m/e (9): 423.1 (M+H", 100).

30 e) racemic {6$,7R and 6R,78)-7-Dibenzylamino-6-ethyl-2-fluoro-6,7-dihydro-9H-5-

oxa-9-aza-benzocvclohepten-8-one




The title compound was prepared in similar yields in analogy to example 66a starting 15 from diethyl
ethylmalonate, MS m/e (%): 175.1 (M-H, 100). c) 2-Hydroxy-2-(2 2 2-trifluoro-ethylcarbamoyl)-butyric
acid ethyl ester The title compound was prepared in similar yields in analogy to example 72a starting
from 2-ethyl-2¥9dpespemadonic acid monoethyl ester, MS m/e (%): 256.3 (M-HEPROG) 01334
2-Hydro2,y-2-(2 2 2-trifluoro-ethlcarbamo I)-butyric acq&p The title compound was prepared in similar
yields in analogy to example 72c starting from 2-hydroxy-2-(2,2,2-trifluoro-ethylcarbamoyl)-butyric
acid ethyl ester, e wgmom%ﬂ%duﬂ&% seh{lR: 9tcl)2eBthdeMNE((HR the procedures
7S)-6-ethyl-2-fluoro 7.8 9-tetrahyd aza; he 0 7 ydron-N-(2 2
2-trifluoro- ethyl)%rnafonaml e ent t1e§ it é 55%%%‘9% WO 2()5(%%6(%@%1%%{}01‘!;5%)1%0%/012834 -106
(R or S)-2-Ethyl- m%mﬁ%@@ﬁ%%@ﬂﬁo%ﬂéﬁ% s fB{FaW%r%}%’g%céazlg
benzocydohepten-7- yI) -2- hydroxy N (2 2 2- trlfluoro eth I) malonamlde was obtalned as mixture of
epimers in 74% yield x ATuidelals g1 HOE G815 H

2-hydroxy-2-(2,2 =45 uﬁ[@h@mﬂ@m@w@»meww)mmm&mmm@@eﬂﬁm -6,7-
6-ethyl-2-fluoro-6 7 d aza- benzocyclahepten-8-one. The epimers were separated
by chromatograpfi;ny-‘&r gb kit %o §§%ne 15: 85 to yield (-)-(R or
S)-2-ethyl-N- ((6R 7S)-6-eth I-2 fl oro 0XO, -tetrahy 9.
aza- benzocycloh g %{I ,g,‘?ﬂdﬂuoro gtﬁ%w or?g?n? X%%EDKH |\5/I§ m/e (%):
436.1 (M+H’ 100)aza§)éms®<e’lﬂmﬂm@?f¢atﬁ19n€ mds@ga(ﬂedﬁs%ﬁy‘ﬂﬁ@c r’fﬁP

((6R,7S)-6-ethyl-2:fl RPNk SePstalsahye meaigxacipaaddenzocyclohepten-7-
y1)-2-hydroxy-N-(2,2,2-trifluoro-ethyl)-malonamide, entity B, as second eluting fraction, MS mle (%):
436.1 (M+H+,100). Examplef0a (R.a6 o 6-ethyi-2-fluoro-9-(2,2,2-trifluoro-ethyl)-6,7-dibydro-9H-
S)-2-Ethyl-N- ((6 S)- b etnyl -2- TIuOro 8 c%xa ,8,9-tetrahydro-5-oxa-9-aza- 15

benzocyclohepte R=P3A K 2RI RS Ag entafluoro-propyl)-malonamide, entity AHO OO F
F((pN

A solution of 0.50 g (1.24 mmol] (-}-(6R,7S)~7-dibenzylamino-6-ethyl-2-fluoro-6,7-
dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-one and 0.44 g (1.85 mmol) 2,2,2-
trifluoroethyl triflate in 5 mi dimethylformamide were treated with 0.61 g (1.85 mmol)
5 cesium carbonate for 18 hours. The mixture was extracted with water/ethylacetate.
Chromatography on silicagel with heptane/ethylacetate 70:30 yielded 0.34 g (57%])
(6R,‘7S)~7~ch'benzylamino—6—ethyi—2»ﬂuoro—9—(2,2,2—triﬂuor0~ethy1)~6,7—ch'hydro—9H~5-
oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 487.4 (M+H", 100).

h) (6R,78)-7-Amino-6-ethyl-2-fluoro-9-(2.2,2-trifluoro-ethyl)-6.7-dihydro-9H-5-oxa-9-
20  aza-benzocyclohepten-8-one

The title compound was prepared in 66 % yield by hydrogenation of (6R,78)-7-
dibenzylamino—6~ethy1—2—ﬂuoro-9-(2,2,Z—triﬂuoro-ethyl)wﬁ,“/'—dihydro-9H~5—oxa~9~aza—
benzocyclobepten-8-one in methanol with Pd/C (10%), MS m/e (%): 307.1 (M+H',
100).

25 1) N-[{6R.78)-6-Fthyl-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7.8.9-tetrahydro-5-oxa-
9-aza-henzocyclohepten-7-vll-2,2-dimethyl-N-( 2.2.3.3,3-pentafluoro-propyl)-

malonamide

The title compound was obtained according to the procedures described for example 2b
using 2,2wdimethyl—N—(2,2,3,3,3—pentaﬂuoro—propyl)-maionamic acid and {(6R,78)-7-

30  amino-6-ethyl-2-fluoro-9-(2,2,2-trifluoro-ethyl)-6,7-dihydro-SH-5-o0xa-9-aza-
benzocyclohepten-8-one. M8 m/e (%): 552.2 (M+HT, 100).



OHH F fE O H Il and Example 76b (R or
S)-2-Ethyl-N-((6R,7S)-6-ethyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza- 20
benzocyclohepten-7-yl)-2-hydroxy-N-(2,2,3,3,3-pentafluoro-propyl)-malonamide, entity B a) 2-Hydro
-2-(22333-entafRidveeiedld¢l carbamoyl-butyric acid ethyl ester The title coRpaErf@WaRHBrepared in
similar yields in analogy to example 66b starting from.3gthyl-2-hydroxy-malonic acid monoethyl ester,
MS m/e (%): 306.2 (M-H, 100). 25 b) 2 Hydrox~ 2 (2 2 3 3 3-entafluoro-ropylcarbamol-butyric acid
The title compound was prepared in similar yields ¥rampglioffato example 66¢ starting from
2-hydroxy-2-(2,2,3,3,3-pentafluoro-propylcarbamoyl)-butyric acid ethyl ester, MS m/e (%): 278.1 (M-H,
100). WO 2006/0644:36) BCTHHP2Q0H G538 34hylLD-fi) (R8s} 627 BiP-MiftiRdro-5-0xa-9-aza-
73)-6-ethyl-2- ﬂuobo e OX?OE 7t§ 2 te - -iédé %%%ﬁ%&ﬁﬁ%@%%%ﬁ?%@&%ﬁe éﬁfﬂf)ﬂ\l (2233
3-pentaffuoro-propy Thalonammi o?e entity B

S)-2-Ethyl-N-((6R,7S)-6-ethyl- 2 quoro 8 -0X0-6,7,8,9-tetrahydro-5-oxa-9-aza 5

benzocyclohepteq_-? ZK} (2 2 fp‘, ,3-pentaffuoro-propyl)-malonamide was obtained as
mixture of epimers /0 y gh a }Ho f the procedures described for example 2b using
2-hydroxy-2-(2,2,3,3,3 § ylcarbamoyl)-butyric acid and

(6R,7S)-7-amino-6-ethyl -2- fluoro 6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten- 8-one. The epimers
were separated by chromatography on Chiralpak usm |o |gopropanollheptane 10:90 to yield (-)-(R
or S)-2-ethyl-N-((6R,7S)-6-ethyl-2-fluoro-8- anh
0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7- yI) 2-hydroxy-N-(2,2,3,3,3-

pentafluoro- propyi)lﬁﬁ&&ﬁaﬁﬂ?ﬂb%ﬁﬁ&?@%%@@@ﬁ?ﬁ@%%%zﬁﬁ ey AEra &t fraction,
and (-)-(R or S)-2iemdch16ieBt#S y-g1pthity&-dltiorp{(8;D2ar G 8@ ethyl)-malonamide, entity B
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-2-hydroxy-N-(2,2,3,3,3-pentafluoro 15

propyl)-malonamige; &mity. Baasseeonsehiing: faction M e {%) 486 2HMddyulchofinExample
77a (R or S)-2- Ethyl -N-((6R,7S)-6-ethyl-2-fluoro-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-

10 The title compound was prepared in quantitative yield by hydrogenation of (-)-(6R,75)-
7-dibenzylamino-6-ethyl-2-fluoro-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one
in methanol with PA/C (10%), MS m/e (%): 225.3 (M+H", 100).

b) 2-Ethvl-2-hvdroxy-malonic acid monoethyl ester

The title compound was prepared in similar yields in analogy to example 66a starting
15 from diethy! ethylmalonate, MS m/e (%): 175.1 (M-H, 100).

¢) 2-Hvdroxv-2-(2.2,2-trifluoro-ethylcarbamoyl)-butyric acid ethyl ester

The title compound was prepared in similar yields in analogy to example 72a starting
from 2-ethyl-2-hydroxy-malonic acid monoethyl ester, MS m/e (%): 256.3 (M-, 100).

d) 2-Hydroxy-2-(2,2,2-triflugro-ethylcarbamoyl)-butyric acid

20 The title compound was prepared in similar yields in analogy to example 72c starting
from 2-hydroxy-2-(2,2,2-trifluoro-ethylcarbamoyl)-butyric acid ethyl ester, MS m/e (%):
228.2 (M-H, 100},

&) (R or $)-2-Ethyl-N-{(6R,78)-6-ethyl-2-flucro-§-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-~
benzocyclohepten-7-v1)-2-hydroxy-N-{2.2.2-trifluoro-ethyl}-malonamide, entity A and

25  entitv B




benzocyclohepten-7-yl)-2-hydroxy-N-(3,3,3-trifluoro-propyl)-malonamide, entity A HO O D F F H SOH
O FF 20 and Example 77b (R or
S)-2-Ethyl-N-((6R,7S)-6-ethyl-2-fluoro-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocycloheptendadpashydroxy-N-(3,3,3-trifluoro-propyl)-malonamide, ettitiEB oy RABLdroxy-2-(3 3
3-trifluoro-propylcarbamoyl)-butyric acid ethyl ester 25 Tq] tltle compound was prepared in similar
yields in analogy to example 73a starting from 2-ethyl- 21 ydroxy-malonic acid monoethyl ester, MS

rn/e (%): 270.3 (M kl011@01~E@;&W@ém&%(é%h?;mﬂﬁ@ﬂr@wﬁpwmrméﬂ@%l&rbﬂwm—%tﬂ WO
2006/061136 PCT/EP20 5 Ol thSET%jée tltl% OmMpQU 9 o\gg%tgggpﬁﬁgn&ﬁgg% . Viglds in analogy
%yd?f o Py

to example 73b star?lng enta uoro-pr arbamoyl)-butyric acid ethyl
ester, MS role (96 muze(ﬂﬁﬂﬂm@@)ncﬁ%y oNbEBFOFS SSélﬁff/PEeﬁ/ Br6*8TRE D7 8
9-tetrahydro-5-oxa:$hazaHy herzecyzinbepien 6 %&ﬂd&yﬁkm@%ﬁ%nﬁt&ﬂrﬁbd)m@fﬁ%ﬁﬁ)rﬁamn|de
entity A and ent (912 R Y- N ASNCE A TR e A B S oo o aze

benzocyclohepten- roxy- -(3, ,3 trifluoro- rop -malonamidewas o }L%’Hanﬁ% gyxture of

epimers in 43% yl%f’a‘i?ﬁﬁ%ﬁﬁ]d’f’ocﬁ%@%? 15et 451 BHIHIB IR0
2-hydroxy-2-(3,3 qntﬂitﬁl(L()!(Rpﬁﬂ@yk:afhﬁmbyﬁmiﬁyﬁeeawﬁ%cﬂdqﬁﬂﬁ?g%ﬁ7 8,9 tetrahydlro-5-0xa-9-

amino-6-ethyl-2- ﬂEQJ%&%%HXHE&QIUﬂ@@h%ﬁéﬁytl@ﬂé%ymtﬁ@d%g%aﬁhﬁnﬁﬁ raess; were

separated by chromato y on Chiral anol/he 0:9 e (R
ors)-2-ethyl-N-((6R/F S} %(é‘th;ﬁ% }Iu%% %ggell‘séff )Ef)d““‘"n’ RECS P A
5-oxa-9-aza- bmnz@(ﬁmkﬂ}éptélﬂﬁyﬁuza’hy@pmﬁmi(@ Beanifiliors-propyizimaprrarigecnistefiity A, MS
m/e (%): 450.1 (M %}%@@ﬁﬁﬂ@ﬁ,@u&iﬁgoﬁr@@ﬂm AL RrRIQESIE B, as second eluting fraction,

ethyl-N-((6R,7S)-6 thy% oro j/ % },‘? 3 tetrahydro-5-oxa-9-aza-
benzocyclohepten-72y1 &f?’g = J( éPTIuoro -pro ?/I) malonamide, entity B, as second eluting
fraction, MS m/e (%): 450.1 (M+H+, 100). Example

(R or §)-2-Ethyl-N-{(6R,78)-6-¢thyl-2-fluoro-8-0x0-6,7 ,8,9-tetrahydro-5-oxa-9-aza-
15 benzocyciohepten»'?-yl)~2~hydroxy~N—(2,2,3,3,3~pentaﬂuoro~propyl)—malonamide,
entity A

. § O o O e F
@ N RN
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(Ror S)—2~Ethy1—N-((6R,7S}—6~ethyl—l—ﬂuoro-8~oxo-6,'7,8,9wtetrahydr0u5woxa—9~aza-
20 benzocydohepten~7—y1)-2vhydmxy—Nu(2,2,3,3,3—pentaﬂuoro—propyl)—malonamide,
entity B '

and Example 76b

2) 2-Hydroxy-2-(2.2,3,3 3-pentafluoro-propylearbamoyl)-butyric acid ethyl ester

The title compound was prepared in similar yields in analogy to example 66b starting
from 2-ethyl-2-hydroxy-malonic acid monoethyl ester, MS m/e (%): 306.2 (M-H, 100).

25 b)) 2-Hydroxy-2-(2.2.3,3,3-pentafluoro-propylcarbamoyl)-butyric acid

The title compound was prepared in similar yields in analogy to example 66¢ starting
from 2-hydroxy-2-(2,2,3,3,3-pentafluoro-propylcarbamoyl)-butyric acid ethyl ester, MS
/e (%): 278.1 (M-I, 100).



20 Example 78a (R or S)-2-Ethyl-N- [ (6R,7S)-6-ethyl-2-fluoro-8-oxo-9- (2,2,2-trifluoro-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocydohepten-7-yl]-2-hydroxy-N-(2,2,2-trifluoro-ethyl)- malonamide, entity
AFF YO LFNHNpN~F ~1(XIf- O O O FF 25 and Example 78b (R or
S)-2-Ethyl-N-[{6R29%806LE¢hyI-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8 BCT/EP2005/012834
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydrqyy-N-(2,2,2-trifluoro-ethyl)- malonamide, entity
B WO 2006/061136 PC17EP2005/012834 -109 (R or
S)-2-Ethyl-N-[(6R}1R)a B0 6B 0X069(RyR 24tiflun foeath§ )&
tetrahydro-5-oxa:Q-aza-henzacyciohen
obtained as mixture of epimers’in o yield according to the procedures described for example 2b
using 2-hydroxy-8-@85# oro 5 ethylcarbamoyl)-butyric acid and
(6R,7S)-7-amino-6-ethyl-2-fluoro-9-(2,2,2-trifluoro-
ethyl)-6,7-dih7dréPom-5-8sBleibh B0 etdmbprBrosedtiex i dgistrdyitre> &5 aratad by
chromatography seh&ehikaipala Ay 48 nphishpsgpEnQlhepispet 5i8or topyimid ) (s)alPramide was
S)_Z'ethyl'N'[(GRogélﬁQfaw}ﬂ@tﬁI}éﬁpé i%?é?i%‘é@%%éiﬁf&ld%?aﬁ M) 68 Rdures described for
tetrahydro-5-oxa-9-aza-benzocyclohe ten_%‘é:]sf-h droxy-N-(2,2,2-triflu ro-etfm lo maloaamide,
entity A, MS m/e Tt7Ea 8268 4t PYBE)TaE frde L%tl'ﬁﬁ R BRRY (G egy/Putymic aa
S)-2-ethyl-N-[(6R;%8 | &-gtyl-2xflinors-8ioka-9u(@:0- Aritlbptoc ethyd &# B @a-benzocyclohepten-

tetrahydro-5-oxa-9-gzahenzacyelonepiendnl 13- byeionys M- Aroilapaiedty hsingalonamide, entity
B, as second eluting fraction, MS m/e %’0/0(;(

¥
518. +Ht, 100),.1 T
) 2-Etnyl N-HORP BB D S 2 T BN G g0 e -2 oro-5-
tetrahydro-5-oxa-GxaxsZBchromltiote pter-2-gih e pniEp /378, 3-pedtaniudids 2.3,3,3-

propyl)-malonamigle, entifyolpropyl)-malonamide, entity A, MS m/e (%): 486.2 (M-+H, 100}, as first
eluting fraction, and (-}-(R or $)-2-ethyl-N-({6R,7S)-6-cthyl-2-fluoro-8-0%0-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-2-hydroxy-N-(2,2,3,3,3-pentafluoro-
15 propyl)-malonamide, entity B, as second eluting fraction, MS m/e (%): 486.2 (M+HT,
100),

Example 77a

(R or S)—2~Ethyl—N—((6R,78)—6—ethy1—2~ﬂuoro-8-oxo—6,’7,8,9—tetrahydr0~5~oxa—9—aza—~
benzocyclohepten-7-yl)-2-hydroxy-N-(3,3,3-trifluoro-propyl)-malonamide, entity A
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20
and Example 77b

(Ror S)~2~Ethyl-N—-((6R,7S)—6-ethy1—2—ﬂuoro-8—ox0-6,7,8,9-tetrahydr0w5—oxa—9—aza~
benzocyclohepten-7-yl)-2-hydroxy-N-(3,3,3-trifluoro-propyl)-malonamide, entity B

a) 2-Hydroxv-2-(3,3,3-trifluoro-propyicarbamoyl)-butyric acid ethyl ester

25 The title compound was prepared in similar yields in analogy to example 73a starting
from 2-ethyl-2-hydroxy-malonic acid monoethyl ester, MS m/e (%): 270.3 (M-1, 100).

b) 2-Hydroxy-2-(3,3,3-trifluoro-propylcarbamoyl)-butyric acid




FFFOOOFFF 0o HF 20 and Example 79b (R or
S)-2-Ethyl-N-[(6R,7S)-6-ethyl-2-fluoro-8-ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-

- tetrahydro-5-oxa-9-aza-benzocyclohepten-7-y11-2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonasifidedeiitgd (R or PCT/EP2005/012834
S)-2-EthyI-N-[(6R,7S)-6-ethyl-2-f|uoro-8-oxo-9-(2,2,2-t[ifllbl§)[o-ethyl)-6,7,8,9- 25
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yll-2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamigg.was Qhigibatampikarefapimer e 2 ayikigyaceandiply toltherpngcedures

described for example 2 4=itg 2 WAIDY-2:(2:03 3. RaNATHRIG; IoRyse ARy acid and

(6R,7S)-7-amino- é{}h?y ro- frifiioro- et y
-6,7-dihydro-9H-5m/%4%0)ka28-béNzrsbyEfbhepten-8-one. The epimers were 30 separated by
chromatography on Chiralpalc AD using isopropanol/heptane 15:85 to yield WO 2006/061136
PCT/EP2005/0128B84& e1NL-ERR (( 6R,78)-6-ethyl-2-fluoro-8-0x0-6,7,8.9-tetrahydro-5-0xa-9-aza-

S)-2-ethyl-N-[(6R { 3):8-RIBN 2N Or S-0%8r§e(212. 2 B HluamrathoyTi Sifdionamide, entity A and
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonami&%’f—l—‘é’%ty A, MS m/e (%): 568.2 (M+H+, 100), as first eluting fraction, and (-)-(R or
S)-2-ethyl-N-[(6R,7S)-6-ethyl-2-fluoro-8-0x0-9-(2,2,2-triflugro-ethyl) o
6,7,8,9-tetrahydrofg-%&%)-@éi@ibgﬁ%%iépéﬁ?ﬁi‘@%%- Tfé’:%y%%"gﬁrﬁ?%ﬁf?%%?'5_'0"3'9 s
pentafluoro-propy Bemalgainigenenhiity Bdseaednd dlatng daetiepiistalenapidsns sbtvRgd +, 100).
Example 80 N-[(6R.78):2FIHQss6:( 2yl Qvacindagiexo i hihO-datealiysiabbddupetaande i

benzocyclohepten. oyl 2 reme D5 N5 G Rl areoproRA o alor A -0\ F F N
amino—6-ethy1—2wﬂuoro—6,7-dihydro—9H»5—oxa~9~aza—ber1zocydohepten-&one. The
epimers were separated by chromatography on Chiralpak AD using isopropanol/heptane
10:90 to yield (-)-(Ror S)—Z—ethyl—N-((6R,7S)—6—ethy1~2—ﬂuoro~8—0X0—6,7,8,9—tetrahydro-
S~oxa—9~aza-benzocydohepten»7~yl)~2~hydroxy—N-(3,3,3-triﬂuoro—pxopyl)—malonamide,

15 entity A, MS m/e (%):450.1 (M-+F", 100), as first eluting fraction, and (-)-(R or §)-2-

ethyl—Nd((6R,7S)—6~ethy1—2~ﬂuor0-8—ox0w6,7,3,9—tetrahydro—5uoxa—9—aZa~
benzocyclohepten-7 hy§)—2—hydr0x§r—N—(3,3,3—triﬂuor0~propy1)vmalonamiée, entity B, as
second eluting fraction, MS m/e {%): 450.1 (M+H", 100).

20 Example 78a

(R or §)-2-Ethyl-N- [(6R,7S)-6-ethyl-2-fluoro-8-0x0-9- (2,2,2-trifluoro-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl] -2-hydroxy-N-(2,2,2-trifluoro-ethyl)-

malonamide, entity A
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25 and Example 78b

{Ror S)ﬂ2~Ethy1-N~[(6R,7S)-6—ethy1—2—ﬂuoro« 8-0x0-9-(2,2,2-trifluoro-ethyl}-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl}-2-hydroxy-N -(2,2,2-trifluoro-ethyl)-

malonamide, entity B



a) racemic (2S 3R and 2R 3S) 5 BenzyloxY 2-dibenzylamino-3-hydroxy pentanoic acid eth ester and
racemic 2R 3R and 2S 3S)-SBeloxy-2-dibenzylamino-3-hydroxy- pentanoic acid ethyl ester 15 A
solution of 42 g (148 mmol) dibenzylamino-acetic acid ethyl ester in 11 tetrahydrofuran was stirred at
-70C with 87 MQ2PEYHAI8I) lithium diisopropylamide (2M in tetrahydrofuf4rié§ & E0iriMutes. 28.7 g
(275 mmol) 3-(Benzyloxy)propanal were added and stifrgng was continued overnight. The mixture was
allowed to warm to room temperature and 200 ml saturated aqueous ammonium chloride solution was
added. 20 Extractioorwjth-Sibhyiedier, ahdcettinmatberaphysn SilibaderifinrethiideSadheptane
0:100 10 100:0 vielesh 25,140, luing KasliRnckh L4090 1R RS SR PAGEIR BN
benzyloxy-2-dibeg%ﬁzl?amin -3-hydrox -é)entan%)ic agjd et %SI ‘%3}85/6 MS még %%g%gig_ (M+H+, 100)
and as second elfififgHFacio 11" aﬁ}% o) racemic PR 3R dnd 2S,59) 5.
benzyloxy-2-dibepyetninodsstiyeird - pemattolt ueireathylestad S miElysj°248.1 25 (M+H+, 100).
b) racemic (23,3Ra1d-2R 3 PrRenloxyLadibestansino-ariychoxhenthnoic &<k, Foifid@g (29 mmol)
racemic (25, 3R ag 3R 35 Beneyasz-dibenpuioming e iuiopepeRianaiAGk ethyl ester in 150
ded 4. g é Ithium ﬁ_ydr_ox

mli tetrahydrofuraﬁe eré a 16 mmol) | ide mon issolv.e% in 41 mi

_ ydrate, (
water. The mixtursRiEsseSthTe AR oeEslierLS RO LRI ROC For & Rburs. A 1
M aqueous solutipn-ok petyssiethytithiRgeMshasphattiwass-added (Fallgwe i tpyoestrad tion it
ethylacetate. Chromatography.on, silic: i ne t;d,qﬁ%@ﬁ,_é}ql o bikieidedBpY. g (70%)
racemic (2S,3R a%g%ﬁ%%g){%gn%%%?gw Lb%%%q%gn}?r%-a-h roxy: énltatri]of%a id Mf é@ (%):
420.1 (M+H+105 Tedyneyy E»é?ﬂ‘i@’(és%ﬁ“éﬁ&fzh%éf@@éﬁz%% y<D- ite(ﬁznuzyﬁ1 m?ﬁé(-)gi(af-ﬁr&] ro-2-nitro-
phenoxy-pentano(® acit)-8-@thgl-(19 (RS- acibmiie-(ROBR-apd-9-(2,2,2- triffuoro-ethyl)-6,7,8,9-
25(;3?)-5-()B§nzylogé%ﬁléqip;@zé%gir§éim;§égy4 h@?%mﬂpmi%iiﬁﬁﬁﬂgﬂm&m@mﬂe were
added at OC to a suspénsion of 1.83 g io mol) sodium ride (5
dimethylformamid@2PREEdsparg0 ’We?gcéﬂ 5[?}1 1&35 %ﬁr% ggﬂ@&%lﬁ%’%ﬁ%’oﬁgm
2,5-difluoro-nitrobenzene in 10 ml dimethylformamide were added. After stirring overnight the mixture

was poured under ice water and the pH was adjusted to 1. Extraction with ethylacetate and
chromatography Example 79a

(R or §)-2-Ethyl-N-[(6R,7S)-6-ethyl-2-fluoro-8-0x0-9- (2,2,2-triffuoro-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten- 7-y1}-2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide, entity A
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20 and Example 79b

(R or §)-2-Fthyl-N-[(6R,75)-6-ethyl-2-fluoro-8-0x0-9- (2,2,2-trifluoro-ethyl)-6,7,8,9-
tetrahydro—5-oxa-9—aza-benzocydoheptenn7—y1}—2-hydroxy—N~(2,2,3,3,3—pentaﬂuoro—
propyl)-malonamide, entity B

(R or §)-2-Ethyl-N-{{6R,7 S)~6-eﬂ1y1~2-ﬂuoro—8—oxo~9—(2,2,2—triﬂuor0-ethy1) -6,7,8,9-

25 tetrahydro—5~oxa—‘}—aza~benzocydohepten—7nyl]—2—hydroxy—N~(2,2,3,3,3»pentaﬂuoro-
propyl)-malonamide was obtained as mixture of epimers in 62% yield according to the
procedures described for example 2b using 2-hydroxy-2-(2,2,3,3,3-pentafluoro-
propylcarbamoyl)-butyric acid and {6R,7 S)-7-amino-6-ethyl-2-fluoro-9-(2,2,2-trifluoro-
ethyl}-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one. The epimers were

30 separated by chromatography on Chiralpak AD using isopropanol/heptanf? 15:85 to yield



on silicagel with heptane/ethylacetate (2:1 to 1:1) yielded 9.1 g (85 %) racemic (2S,3R and 15
2R,3S)-5-benzyloxy-2-dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-pentanoic acid as yellow oil, MS
m/e (%): 559.3 (M+H+, 100). d) racemic (2S 3R and 2R
3S)-3-(2-Amin®&-fiepsipitenoxy)-5-benzyloxy-2- ' dibenzylamino-pentandi€ HERI9:5808881 7 mmol)
racemic (2S,3R and 2R,38)-5-Benzyloxy-2-dibenzylamiﬁlﬂ)-g-(4-fluoro- 20 2-nitro-phenoxy)-pentanoic
acid in 100 ml methanol were hydrogenated with 1.5 g Raney-Nickel. Filtration and removal of the
solvent by diSt”|at-[°ﬁ&i@ﬂ?ﬂﬁe@@@l‘(ﬁ@@@ﬁ@gfaﬁyﬂmﬂmro—8—0}:0-—9»(2,2,2~triﬂu0mwethyl}—6,7,8,9—
e e IS BSOS e e%@@ﬂ?ﬂﬁd?&?&y@ﬁﬂ&‘ﬁs'ﬁﬁ%?ﬁw' MS we
, S/Ra SDQG

(%): 529.0 (M+H+ . e racemic ] bR/ g -Behzyloxy-eth vi . .
-7-dibenzylamino-PLfeibreralynaidsHSRIFE. Y M Soxde §%) 3B er20E ID@QI@%%—to%%‘?%g%ﬁféon’
compound was ohiained (R sirgjlaraieldyigleRarosding!to- theprécedufe 2,82 geiflbetbfetieiample Sc
using racemic (2S s @cht ?3@-‘&%5%%‘!;%}%@&8@& ten-7-v1]-2-hydroxy-N-(2,2,3,3,3~
phenoxy)-5-benzyldxy-2-dibenzylaming-pentapoic acid, I\%S m/ é%; X glglf’gMM"&*'m/%?% %88f5(+)
(6S,7R) 6-(2-BenAG AV EF PHERAS L et ae etV e lf o] s Aokio) - H PoRS
9-aza-benzocyclolieptei;8s0he and (-)-(6R 7S)-6-(2-Benzvloxy-ethyl)-7-dibenzylamino-
2-fluoro-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten:Biese WO 2006/061136 PCT1EP2005/012834
- 112 Racemic (6S,7R and 6R,7S)-6-(2-benzyloxy-ethyl)-7-dibenzylamino-2-fluoro-6,7-
dihydro-9H-5-oxa-9-aza; clohepten-8-one Separat &Q’gﬁ} = _Shiralpak AD
with isopropanollhgﬁgéra\aég%g%%l% ﬁ;ﬁﬁ?&%ﬁ%ﬁfg\% p?ﬁ%g{%%)?%g% d5:00-a d
75)-7-Amino-28ubeBpcitrrsry et eyl R 68 S R P L Nos RIS L IRHSRARLI: The title
compound was prepared in 96 % yield by hydrogenation of (6R,7S)-6-(2-
benzyloxy-ethyl)-7-dibenzylaming;2-flug, of§,7-dihydro-9H-5-oxa—9-aza— benzocyclohepten-8-one in
methanol with Pd/C (10%‘\}, M&m «5/0):!;2%1.3 (M+H+, 100). 10 h_) N ((6R

7S)-2-Fluaro-6-(2-h et kafgo-G 7 8 9-tetrahydro-5-oxa-9-aza-

benzocydohepten-7- tdimethA N-2 2 3 3 3-entafluoro-Rropull-malonamide The title compound
was obtained according to tlie procedures described for example 2b
Q

a) racemic {25,3R and 2R.38)-5-Benzyloxy-2-dibenzylamino-3-hydroxy-pentanoic acid
ethvl ester and racemic (2R.3R and 28.38)-5-Benzyloxy-2-dibenzylamino-3-hydroxy-

pentanoic acid ethyl ester

15 A solution of 42 g (148 mmol) dibenzylamino-acetic acid ethyl esterin 11
tetrahydrofuran was stirred at -70°C with 87 ml (77.6 mmol) lithium diisopropylamide
(2M in tetrahydrofurane) for 60 minutes. 28.7 g (175 mmol) 3-(Benzyloxy)propanal were
added and stirring was continued overnight. The mixture was allowed to warm to room
temperature and 200 ml saturated aqueous ammonium chloride solution was added.

20 Extraction with diethylether and chromatography on silicagel with ethylacetate/heptane
0:100 to 160:0 ﬁelded as first eluting fraction 13.0 g (20%) racemic (28,3R and 2R,35)-5-
benzyloxy-2-dibenzylamino-3-hydroxy-pentanoic acid ethyl ester, M3 mfe (%): 448.1
(M+H?", 100) and as second eluting fraction 11.0 g (17%) racemic (2R,3R and 25,38)-5-
benzyloxy-2-dibenzylamino-3-hydroxy-pentanoic acid ethyl ester, MS m/e (9): 448.1

25 (M+H", 100).

b) racemic (28.3R and 2R,38)-5-Benzyloxy-2-dibenzylamin o-3-hvdroxv-pentanoic acid

To 13.0 g (29 mmol) racemic (25,3R and 2R,3S)-5-benzyloxy-2-dibenzylamino-3-
hydroxy-pentanoic acid ethyl ester in 150 ml tetrahydrofurane were added 4.88 g (116

mmol) lithium hydroxide monohydrate dissolved in 41 ml water. The mixture was stirred



using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6R,7S)-7-
amino-2-fluoro-6-(2-hydro)cy-ethyl)-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8- 15 one, MS m/e
(%): 486.1 (M+H+, 100). Example 81
N-[(6S,7R)-2-Biiaf8e@9 My droxy-ethyl)-8-0x0-6,7,8,9-tetrahydro-5-oxa-9 Rz HEP2005/012834
benzocyclohepten-7-yll-2,2-dimethyl-N'-(2,2,3,3,3-pentgflyoro-propyl)-malonamide FFO\F "FNON
FF N O 20a) (6S 7R) 7-Amino-2-fluoro-6-(2droxy-ethyl)-6 7-dihydro-9H-5-oxa-9-aza-
benzocycloheptent8coDdor he Hitlecampdundenas ire parefibiot 86 9myltgdby: bryslrogdasatwns of

(6S,7R)-6-(2- benzyoxysrii @&%@axl@mﬁ%ﬁﬁ@{&eﬁéh%m (99 éoﬂm 284 %ith
benzocyclohepten -8-one in met anol with P%&é& 0%), MS /e (%): &ﬁll\gJFHJr 25 100) b) N [(6S

7R) 2 Fluoro 6 (2 RGBS B ﬁaﬁ:fy%%o% GG S SfefoHepten 7 y11 2
2-dimethyl-N'-(2 2&8/8syehtdiicordapropy3-ImatonapritennOa2d0 Y3016 G IERR005/012834 -113
The title comppunggyas obtained according to the procedures described for example 2b using
2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6S,7R)-7-

amino-2-fluoro-6-(2-bydroxyethyl), 6 JrdibydrR:hli0%2a8REARERZOSY FIRRRIED-BrQne. MS m/e
(%): 486.4 (M+H+, 100). 5 I:xampe 82a

N-[(6S,7R)-2-Fluct¥ &2 fdr8yey-Ethyl)-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)- malonamide, entity A F
O\WE . 8.00 g (19 mmol) racemic (25,3R and 2R,35)-5- “Benzyloxy-2-dibenzylamino-3-hydroxy-

pentanoic acid in 25 m] dimethylformamide were added at 0°C to a suspension of 1.83 g

10 (42 mmol) sodium hydride (55%) in 25 ml dimethylformamide. The suspension was
stirred for 3 hours and then 6.67g {42 mmol) 2,5-difluoro-nitrobenzene in 10 ml
dimethylformamide were added. After stirring overnight the mixture was poured under
ice water and the pH was adjusted to 1. Extraction with ethylacetate and chromatography
on silicagel with heptane/ethylacetate (2:1 to 1:1) yielded 9.1 g (85 %) racemic (25,3R and

15  2R,38)-5-benzyloxy-2-dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-pentanoic acid as
yellow oil, MS m/e (%): 559.3 (M+H", 100).

d) racernic (25.3R and 2R ,35)-3-(2~-Amino-4-fluoro-phenoxy)-5-benzyloxy-2-

- dibenzylamino-pentanoic acid

9.30g (17 mmol) racemic (25,3R and 2R,38)-5-Benzyloxy-2-dibenzylamino-3-(4-fluoro-

20 2-nitro-phenoxy)-pentanoic acid in 100 mi methanol were hydrogenated with 1.5 g
Raney-Nickel, Filtration and removal of the solvent by distillation yielded 5.30 g (60%)
(25,3R and 2R,35)-3-(2-amino-4-fluoro-phenoxy)-5-benzyloxy-2-dibenzylamino-
pentanoic acid as foam, MS m/e {%): 529.0 (M-+HT, 100).

e) racemic (6S,7R and 6R,78)-6-(2-Benzyloxy-ethyl)-7-dibenzylamino-2-flunoro-6,7-
25 dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one

The title compound was obtained in similar yield yield according to the procedures
described for example 5¢ using racemic (28,3R and 2R,38)-3-(2-amino-4-fluoro-
phenoxy)-5-benzyloxy-2-dibenzylamino-pentanoic acid, MS m/e (%): 511.5 (M+H,
100}.

30 D (+)-(65,7R)-6-(2-Benzyloxy-ethyl)-7-dibenzylamino-2-fluoro-6,7-dilydro-9H-5-0xa-

9-aza-henzocydohepten-8-one and (-)-(6R.75)-6-(2-Benzyloxy-ethvl}-7-dibenzylamino-

2-fluoro-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one




OONFF\O\NO 10 and Example 82b
N-[(6S,7R)-2-Fluoro-6-(2-hydroxy-ethyl)-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)- malonamide, entity B 15
N-[(6S,7R)-2-FHibree@e(2ibgydroxy-ethyl)-8-o0x0-6,7,8,9-tetrahydro-5-oxa-9-#£AEP2005/012834
benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N's (1%2 2-trifluoro-ethyl)- malonamid, entitiy A,
was obtained according to the procedures described for example 2b using (S or

R)-2-hydrox7-2- "R@E@Mﬁl:\'(éggﬂ??aﬁHfmg}ﬁmylbéﬂ@m&mﬂﬁy&mﬂidﬂﬁh@ﬁ&(ﬁxanﬂmﬁﬂ23)7and
(6S,7R)-7-amino. -ﬂlc‘ior ]§i Ig]g}t{g%— zg 2 2 mﬂPo I’O %g ZJB%?S& arated b ch1ral HPLC on
8P ten BN f 83 Ki

dihydro-9H-5-oxa- 1578- enzocyclo .
N-[(6S,7R)-2- F|u§ﬂ@relmzm%m&91é@ﬁwp@1@¥ébesf@8 @ft%qrtgﬁg}%t%%s@ﬁ f@raaa*m &)
benzocyclohepten-7-yl]-2- (R or S) hydroxy -2- methyl N (2 2,2- trlfluoro eth I) malonamld entitiy B,
was obtained acgrdiRg $ it e

R)-2-hydroxy-2- @%ME% 1@&%&5@9&0 ethyl) malonamlc aC|d entltyA 25 (example 72), and
(6S,7R)-7-amino-2-fluoro-6-methyl-9-(2,2,2-trifluoro-ethyl)-6,7-

dihydro-9H-5-0x | AN 5B W(Q@.2006/061136
PCT(EP2005101 83%1%@318%%%}%%%%9 A 1R

N {(6R,79) 2 FArGEIh B S B s B a

benzocyclohepteheﬁﬂﬁ]:yﬂ(ﬂepte&-)gme@hmhyﬁﬂxl%l@@oﬁ@ﬂmﬂ{w Maidkdfide, entity A F
OF F-ONONF)NN O 050 and Example 83b

N-[(6R,7S)-2-Fluoro-6-(2-hydroxy-ethyl)-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza-
10 h) N-1(6R.78)-2-Fluoro-6-(2-hydroxy-ethyl}-8-0%0-6.7,8.9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yi]-2,2-dimethyl-N'-{ 2,2,%,3.3-pentafluoro-propyl)-malonarmide

The title compound was obtained according to the procedures described for example 2b
using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6R,7S)-7-
amino-2-fluoro-6-(2-hydroxy-ethyl)-6,7-dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-
15  one, MS m/e (%): 486.1 (M+H", 100).
Example 81

N-[(68,7R)-2-Fluoro-6- (%hydroxy—ethyl)—S-ome,7,8,9—tetrahydro-5~oxa~9—aza—
benzocycloheptem%yl]—2,2—dimethy1—N’—{2,2,3,3,3—pentaﬂuoro—propyl)—malonamide

£ F
Q pbtF
0 O}—%'N =
E N
s
o,

s}

20 a} (6S,7R)-7-Amino-2-fluoro-6-( 2-hydroxy-ethyl)-6,7-dihydro-9H-5-0xa-9-aza-

benzocyclohepten-8-one

The title compound was prepared in 96 % vield by hydrogenation of (68,7R)-6-(2-

benzyloxy-ethyl)-7-dibenzylamino-2-fluoro-6,7 -dihydro-9H-5-0xa-9-aza-

benzocyclohepten-8-one in methanol with PA/C (10%), MS m/e (%): 241.3 (M-+HT,
25 100).

b) N-{{68.7R)-2-Fluoro-6-(2-hydroxy-ethyl)-8-0%0-6,7,8,9-tetrahydro-5-0xa-9-aza-
benzocyclohepten-7-y11-2,2-dimethyl-N'-(2.2.3.3.3-pentafluoro-propyl) -malonamide




benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)- malonamide, entity B io
N-[(6R,7S)-2-Fluoro-6-(2-hydroxy-ethyl)-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)- malonamid, entitiy A,
was obtained #ét&tefiGiidothe procedures described for example 2b usin§4Ei2005/012834
R)-2-hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonanyjg acid, entity B (example 72), and
(6R,7S)-7-amino-2-fluoro-6-methyl-9-(2,2,2-trifluoro-ethyl)-6,7 15
dihydro-9H-5-oxarRearh-henzocyd ohoptein8dcne; Sz €10p) pdSB4s (Mseribed G@) example 2b
N-[(6R,7S)-2-Flugras6-2-hylraxy-6thy)-8-:0x0:6 748 S Jesrabysi:Bs0xa:o-azaabenaomyciohepten-7-yl
-2-(R or S)-hydroxy-Z-methyl-N'-(2,2,2-trifluoro- th)él)‘-i@zgongﬁig, entétig B_,bwas obfa&ilneg a_gpording to
the procedures dESERBE FOF takpEBH iy ($:grtihydro-oH-5-oxa-S-dza-benzocyclonepten
R)-2-hydroxy-2-meth W(2, 2 2xtdstiofddetiyl ) ehRlonamic acid, entity A 20 (example 72), and
(6R,7S)-7-amino-2-fluoro-6-methyl-9-(2,2,2-trifluoro-ethyl)-6,7-
dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 438.3 (M+H+, 100). Example 84a
N-[(6R,7R or 68,7S)-2-FIuoro-6-(2-hydroxy-ethyl)-gi%ﬁﬂg,gzg,9-tetrahydro-5-oxa—9- 25
aza-benzocyclohepten-7-yl]-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)- malonamide, entity A WO

2006/061136 PCQ_E;§3§EJQ¥E$%4 -61825_)1-11- 5})%\%}3%?{ N (gﬁgg_lé)t(é%%go%g}é\l@(géjs or

6R,7R)-2-Fluoro- oXy-e )ﬂj-é-ox ra”r?gliaFo-S-oxa- - ]
aza-benzocyclohbprencycipharntimatid/iRiog 2 2hgBompematiand-frohy T8 tagsiBtide, entity B a)
racemic (2R 3R apdig= ARk 2H8H2yvIoxy-2-dibenzXlamino-3-hydroxy pentanoic acid To 11.0 g (25
mmol) racemic (2R,3R and 2S,3S)-5-benzyloxy-2-dibenzylamino-3- hydroxy-pentanoic acid ethyl ester
in 150 ml tetrahydrofurane were addeg 4.13 g (98 mmol) lithium hydroxide monohydrate dissolved in
35 ml water. The mixture was St hé(TiS at 60C overnight. A 1 M aqueous solution of potassium
dihydrogenphosp Neéqq followed by extraction with ethylacetate. Chromatography on
silicagel with 0 (

10 o

and Example 82b

N-[(6S,7R)-2-Fluoro-6- (2—hydr0xy—ethyl)—8—0x0-—6,7,8,9—tetrahydro-5—oxa—9»aza—
benzocyclohepten-7-y1j-2-(R or S)~hydroxy—2~meﬂ1y1~N‘—(2,2,2—triﬂu0ro—eﬂzyl)-

malonamide, entity B

15 N-[(6S,7R)-2-Fluoro-6-(2-hydroxy-ethyl)-8-0x0-6,7,8,9-tetrahiydro-5-oxa-9-aza-
benzocyclohepten-7-yl}-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamid, entitiy A, was obtained according to the procedures described for example
7b using (S or R)-2-hydroxy-2-methyl-N-{2,2,2-trifluoro-ethyl)-malonamic acid, entity
B (example 72), and (6S,7R}-7-amino-2-fluoro-6-methyl-9-(2,2,2-trifluoro-ethyl)-6,7-

20  dihydro-9H-5-0xa-9-aza-benzocyclohepten-§-one, MS m/e (%): 438.3 (M+H", 100).
N-[(6S,7R)-2-Fluoro-6-(2-hydroxy-ethyl)-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1]-2-(R or S} -hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamid, entitiy B, was obtained according to the procedures described for example 2b
using (SorR) —Z»hydroxy—ﬁ—methbe»(2,2,2—triﬂuorowethyl)-malonamic acid, entity A

35 (example 72), and (68,7R)-7-amino-2-fluoro-6-methyl-9-(2,2,2-trifluoro-ethyl)-6,7-
dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS m/e (9%): 438.4 (M-+H", 100}.



heptane/etylacetate 4:1 to 1:1 yielded 6.60g g (64%) racemic (2R,3R and 2S,3S)-5-
benzyloxy-2-dibenzylamino-3-hydroxy-pentanoic acid, MS m/e (%): 420.1 (M+H+, 100). 15 b) racemic
(2R 3R and 2S 3S-S-Benz r~loxy-2-dibenzlamino-3-4-fluoro-2-nitro- phenoxa-pentanoic acid 6.00 g
(14 mmol) racemics@RsBRsand 2S,3S)-5-Benzyloxy-2-dibenzylamino-3-hydomxgepesmarseic acid in 20
ml dimethylformamide were added at OC to a suspensjqqtpj 1.37 g (31 mmol) sodium hydride (55%)
in 25 ml dimethylformamide. The suspension was 20 stirréd for 3 hours and then 5.01 g (31 mmol)
2,5-difluoro-nitrobenzene in 10 ml dimethylformanidanyrresadded. After stirring overnight the mixture
was poured under ice water and the pH was adjusted to 1. Extraction with ethylacetate and

chromatography qngiicRgel Kilg,aspiancsiBNARRIAIA (k& kD arieldpst £40.0.675.46) racemic
(2R,3R and 2S,3S)-5-benzyloxy-2-dibenzylamino-3-(4-fluoro-2-nitr -phenQﬁ)Q-Penéﬁlq?ic acid 25 as
yellow oil, MS m/«?%%?FB%@?SPEWﬁx%lﬁoéi;/.(’s)sl)é}b@’fﬂﬁ(éﬁléﬁlﬁ“ “yg?,2-trilltoro-ethyl)-
3S-3-2-Amino-4-fluatexheiiexytbizhenzloxy-2- dibenUlaminoentanoic acidacid WO 2006/061136
PCT/EP2005/012834 - 116 6,00 g (11 mmol) racemic (2R,3R and
28,3S)-5-Benzyloxy-2-dibenzylacr)nino-B-ng-fIuoro- 2-nitro-phenoxy)-pentanoic acid in 100 ml methanol
were hydrogenated with 1.%@, R V-ﬁfckel. Filtration and removal of the solvent by distillation
yielded 5.57 g (98 E&, g'r?gg;,35)-3-(2-amino-4-f|uoro-phenoxy)-5-benzyloxy-2-dibenzylamino 5
pentanoic acid as foan, m/e (%): 529.5 (M+H+, 100). 17 racemic (6R 7R and 6S 7S)
6-(2-Benzyloxy-ethl-7-d bef lamino-2-fluoro 67- dihro-9H-5-oxa-9-aza-benzocyclohepten-8-one The
title compound®was obtained in similar yield yield according to the procedures described for example
5c¢ using racemic (2R,3R and 28,38)-3-(2-amino-a41{cfilﬁoro

a

I
phenoxy)-5-benzyloxy-2-dibenzylamino-pentanoic amé,ﬁger% ]e) (%): 511.5 (M+H+, 100). e) (+)-(6R,7
R or 6S 7S)-6-(2-Benzyloxy ethyl) 7-dibenMlamino-2-fluoro-6 7-dihydro-
9H-5-0xa-9-aza-b&hHE&yTl éﬂtﬁﬁ%ﬁ"é%ﬁ&d(-‘)’-%‘éh)@”%”r‘%?{9’?%?—’%’-%@5@29[35@7?‘635%?7
diben~lamino 2 flugno-&yeiditeytso-2ilboikaed Hardenydeyaithpie28.orna i Radbmic (6S,7R and
6R,78)-6-(2-benler%gﬁ§m)ﬁlg;zﬁggge§]zylamino-2-fluoro-6,7-

10 N-[(6R,78)-2-Fluoro-6-{2-hydroxy-ethyl)-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1]-2-(R or $)-hydroxy-2-methyl-N'-(2,2,2~trifluoro-ethyl)-
malonamid, entitiy A, was obtained according to the procedures described for example
2b using (8 or R)-2-hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamic acid, entity
B (example 72), and (6R,75)-7 -amino-2-fluoro-6-methyl-9-(2,2,2~triffuoro-ethyl}-6,7-

15 dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS m/e (%): 438.4 (M+H, 100).
N-{(6R,75)-2-Fluoro-6-(2-hydroxy-ethyl)-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamid, entitiy B, was obtained according to the procedures described for example 2b
using (S or R)-2-hydroxy-2-methyl-N-(2,2,2-triflucro-ethyl)-malonamic acid, entity A

20 (example 72), and (6R,7S)—7~amino»2~ﬂuoro—6—methyi—9—(2,2,2—triﬂuoro—ethyl)~6,7n
dihydro-9H-5-oxa-9-aza-benzocydohepten-8-one, MS m/e {%): 438.3 (M-, 100).

O

Example 84a

N-[(6R,7R or 6S,7S)-2-Fluoro-6-(2-hydroxy-ethyl)-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-
25  aza-benzocyclohepten-7-y1}-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-
malonamide, entity A



dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one was separated by chiral HPLC on Chiralpak AD
with isopropanol/heptane 10/90 to yield the title compounds. ) roR,7R or 6S,7S 7 Amino 2 fluoro 6
2-hdrox}_-ethl-6 7-dihydro-9H-5-o0xa-9- aza-benzocycloheten-8-one , entity A 20 The title compound
was prepared YOFEWHyield by hydrogenation of (+)-(6R,7R or PCT/EP2005/012834
65,75)-6-(2-benzylo)cy-ethyl)-7-dibenzylamino-2-fluoro4§ «/-dihydro-9H-5-oxa-9-aza-
benzocyclohepten-8-one in methanol with Pd/C (10%), MS m/e (%): 241.3 (M+H+, 100). g) (6R 7R or
6S 7S) 7 Amino 2 fluoro 6-(2-hydro _gthyl)-6 7-dihydro-9H-5-oxa-9- 25 aza-benzocyclohepten-8-one
entity B The title compo w ‘prgared in 96 % yield by hydrogenation of (-)-(6R,7R or
68,7S)-6-(2-benzy -ethyl)47-dibenzylamino-2-fluoro-6,7-dihydro-9H-5-oxa-9-aza-
benzocyclohepten-8-otiéyin methanol with Pd/C (10%), MS m/e (%): 241.3 (M+H+, 100). WO
2006/061136 PCT/EP2005/012834 -117 h) N-[(6R 7R or 6S 7S)-2-Fluoro-6-(2-hydroxy-ethyl)-8-oxo0-6
7 8 9-tetrahydro-5-oxa-9- aza-benzocyclohepten-7 yll-2 2-dimethyl-N'-(2 2 3 3 3-pentafluoro-propyl)-
malonamide, entityA The title compound was obﬁglggamgrgjjgg to the procedures described for
example 2b 5 using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6R,7R or

6S,7S)-7-amino-2-flyoro-6-(2-hydroxy-ethyl)-6,7:dihydro-9H-5-0xa-9-3za5 | Igheptgn-8-one,
entity A, MS m/e NZE%%%“&S ﬁggé%k?ﬁiﬁ’%{)&&%ﬁ%lﬂ—%‘é@%@%-%?ésg?o?%?(ﬁz%g%g%?e?hyl) 8-0x0-6
7 8 O-tetrahydro-3wtmgotlabarenZad)detbpehr Vi 22 iaeRrRree 2y entafluoro-propyl)-

malonamide, gntity B, 1he ditles@ppound was obtained according to the procedures described for
example 2b using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6R,7R or

entity B, MS m/e

i 9 .‘
N-[(6R,7S)-6-Ethy}2:f ,

oIy B-0X099+(2.2 %R@ﬂ%‘i{%h%f'ahx!%s%n%e%- Hahy NS @30-3-

aza-benzocyclohepten-7= -(ﬁ1 or's)- eﬁh roxy-2-methyl-N'-(2,2,2-trif uoro-etrc%!g
hydroxy-pentanoic acid ethyl estér in 150 ml tetr ydrofurane were acided 4.13 g (98
mmol) lithium hydroxide monohydrate dissolved in 35 ml water. The mixture was stirred

10 at 60°C overnight. A 1 M aqueous solution of potassium dihydrogenphosphate was added
followed by extraction with ethylacetate. Chromatography on silicagel with
heptane/etylacetate 4:1 to 1:1 yielded 6.60g g (64%0) racemic (2R,3R and 25,35)-5-
benzyloxy-2-dibenzylamino-3-hydroxy-pentanoic acid, MS m/e (%): 420.1 (M+H",
100).

15 bl racemic (2R.3R and 25.38)-5-Benzyloxy-2-dibenzylaming-3-(4-fluoro-2-nitro-

phenoxy)-pentanoic acid

6.00 g (14 mmol) racemic (2R,3R and 25,35)-5-Benzyloxy-2-dibenzylamino-3-hydroxy-
pentanoic acid in 20 ml dimethylformamide were added at 0°C to a suspension of 1.37 g
(31 mmol) sodium hydride (55%) in 25 ml dimethylformamide. The suspension was

20  stirred for 3 hours and then 5.01 g (31 mmol} 2,5-difluoro-nitrobenzene in 10 ml
dimethylformamide were added. After stirring overnight the mixture was poured under
ice water and the pH was adjusted to 1. Extraction with ethylacetate and chromatography
on silicagel with heptane/ethylacetate (4:1 to 1:1) yielded 6.00 g (75 %) racemic {2R,3R
and 28,35)-5-benzyloxy-2-dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-pentanoic acid

25  as yellow oil, MS m/e (%): 559.3 (M+H, 100).

¢) racermic {2R.3R and 28,38)-3-(2-Amino-4-fluoro-phenoxy)-5-benzyloxy-2-

dibenzylamino-pentanoic acid



20 malonamide, entity AFIFFF7FOO F~N~,|'dO aO O and Example 85b
N-[(6bR,7S)-6-I|Et2yl-2-f|uorol]-8(-oxo-9-(2,2,2-trif|uoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclo epten-7-yl]-(R or S)-2-hydroxy-2-methyl-N'-(2,2,2-trifluoro- [

entity B N-[(6WGS{)&@(EII[@A-Z-quoro-8-oxo-9-(g,2,2-trifll¥oro-éthyl)-6,7,8,9?nEeIElgyEEIDmI) ~ ;néi!s;g? e
aza-benzocyclohepten-?-yl]-(R or S)-2-hydroxy-2-meth¥ -é\l_'-(z,2,2-trif|uoro-ethyl)- malonamide, entity
A, was obtained according to the procedures described ?or example WO 2006/061136 ’
PCTIFP2005/01283% & 31%1%%&}?lfl.:&e(\%@[QR)BQMEG&)ZSWB&tﬁyldﬂY@aﬂemmmmﬂwﬂ)‘ﬁ“amﬂam'C

acid, entity B (example 72 6 o6t -
dihydro-9H-5- oxa7a§u§fza gﬁgx@éfnhaenﬁj é:r?C orrl?(gb S ?lny%ég &%Hpﬁgﬂ&&ﬁﬁ%q@fﬁh;y@ o7
g (98%)

[(6R, 7S)-6-Ethy- RefhaprSigke B8 2ogifimaakeh iy 607 16 et f-8n5}“8‘>€‘§
aza- benzocycloh@m@RM]z@%w §1ﬁahﬁd@o%ﬁ{%m@hwﬁﬁﬁ)@WMf&@@mwlmam|de, entitiy

B, was obtained acco rdln the c a b a
R)-2- hydroxyi m% 5 tﬁ? og?é;{fﬁ%d Eroroed fgi graple 20 using (S or

malonamic aC|d entlty A (example 72), and

lamino-2-fluore-6,7-
ii%|+H+ 100). 10 WO

nds of the general formula2 R O O IOl

The title compound was obtained in similar yield yield according to the procedures
described for example 5¢ using racemic (2R,3R and 25,38)-3~(2-amino-4-fluoro-

10 phenoxy)—5mbenzyioxwa—dibenzylaminmpentanoic acid, MS m/e (%): 511.5 (M+H",
100).

e) (+)-(6R,7R or 68,78)-6-( 2-Benzvloxy-ethyl)-7-dibenzylamino-2-fluoro-6.7-dihydro-
9H-5-oxa-9-aza-benzocyciohepten-8-one and (-)-(68,78 or 6R.7R)-6~(2-Benzyloxy-
ethyl) —7-dibenzylamino~2—ﬂuoro-6,7~dihvdro—9H—5~0xa—9ﬁaza—benzocvclohepten-8—one

15 Racemic (6S,7R and 6R,78)-6-(2-benzyloxy-ethyl)-7-dibenzylamino-2-fluoro-6,7-
dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one was separated by chiral HPLC on
Chiralpak AD with isopropanol/heptane 10/90 to yield the title compounds.

£) (6R.7R or 68,78)-7-Amino-2-fluoro-6-( 2-hydroxy-ethyl)-6.7-dihydro-9H-5-oxa-9-

aza-benzocyclohepten-8-one , entity A

50 The title compound was prepared in 96 % yield by hydrogenation of (+)-(6R,7R or
68,78)—6—(2~benzy10xy-ethy1)-7—dibenzylamino-Z-ﬂuoro»G,’?—dihydro—9H~5—oxan9~aza~
benzocyclohepten-8-one in methanol with PA/C (10%), MS m/e {%): 241.3 (M+H,
100}.

o) {6R,7R or 65,75)-7 -Amino-2-fluorg-6-( 2-hydroxy-ethyl)-6.7-dihydro-9H-5-0xa-9-
25 aza-benzocyclohepten-8-one , entity B

The title compound was prepared in 96 % yield by hydrogenation of (-)-(6R,7R or
68,78)—6—(2~benzyloxy—ethy1)—7—dibenzylamino—Z—ﬂuoro—6,7-dihyd10w9H~5—oxa—9—aza-
benzocyclohepten-8-one in methanol with Pd/C (10%), MS m/e (%}): 241.3 (M+HT,
100).



(R)n/'kXN-R3 R'N 0 5 wherein R is halogen, lower alkyl or lower alkyl substituted by halogen; R1 is
hydrogen, lower alkyl or lower alkyl substituted by halogen or hydroxy, or is lower alkenyl, -(CH2)n
cycloalkyl, -(CH2)n COR?, or is benzyl, optionally substituted by halogen, or is -(CH2), morpholinyl; 10
R' is lower alk¥&y 2¢pidx360r amino; R22 is hydrogen, lower alkyl or di-loweért eiRspioaessalkyl
substituted by halogen or hydroxy, or is benzyl or cycloglkyl; R3 is lower alkyl or lower alkyl
substituted by halogen, or is benzyl, optionally substituted by two halogen atoms, or is -(CH2),
cydoalky! or -(CHR)NPYSHIMR ok Xsis - CRER4- (arhvaiR4R4HAY: RAR4 i idepdydentlyofof each
other hyciogen. plogen. Iower i Japer sy ierosy o6 Chlacnl Aigaglan: 1o 0,101 2
pharmaceutlcally suita Cl ition salts thereof and all forms of optically pure 20 enantiomers,
recemates or diaStRRISME 8REYAstereomeric mixtures thereof. 2. Compounds of formula |
according to claim 1, wherein X is -CH2-. 3. Compounds of formula | according to claim 1, wherein Xis

_CHCH3- or 25 -BH(&l2oRB) i erooDs/mB erse: fing i P gemiy sadescrboddorsmpoltdas
according to dalmsﬁlg&m@meaglm@wgﬁ ajkyﬁ@ummeﬂrbyylha{@@ﬁnnﬁc ﬁcﬁmpdméwsmonordlng to

claim 4, which co &2 fluorg-6- 2 hydroxy-ethyl) 6,7 diydro-OF1-5-oxa-9-aza-
2-methyl-N-((S)- Qggnl?leg h?/(I]I 8- cl')x% 6, 7u%r% tetr a ro Seoxa)- -aza1 (Mi Hgydohepten -7-

YI)-N-(2,2,3,3, 3-JRAaT RSBy I aRe B Q1S mve (%): 486.3
2-methyl-N-((S)-9-methyl-8-o0xo0-4- trlfluoromethyl -6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocydonepter /b3 B APeNIR IO ORI PABIUR ARG rahydro-S-0rac9:
2-methyl-N-((6R,7S)-6-methyl-8-0x0-6,7 8 0- tﬁtrah -5 8)&% 223 Qaf? ocydoheﬂten 10

7 yl) N (2 2 é(g Maﬂ%@%oplgﬁgyl}ZH IUIIClIIIIU V Den LOrg- Dropv
N-((6R,7S)-1-fluonplesrmetidy]-6:0&086,7,8,9- tetrahydro -5-0xa-9-aza-benzocydohepten-

The title compound was obtained according to the procedures described for example 2b
using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6R,7R or
68,7S)-7-amino-2-fluoro-6-(2-hydroxy-ethyl)-6,7-dihydro-9H-5-0xa-9-aza-

15 benzocyclohepten-8-one, entity B, MS m/e (%): 486.1 (M+H", 100).

Example 85a

N-{(6R,78)-6-Ethyl-2-fluoro-8-0x0-9- (2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-o0xa-9-
aza-benzocydichepten-7-yi]-(R or §)-2-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
20 malonamide, entity A

F
e E F F
= —?N/ o 7 v
e @t=a!
O G
and Example 85b

N-{(6R,7S)-6-Ethyl-2-fluoro-8-0x0-9-(2,2,2-trifluorc-ethyl)-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-yl}-(R or §)-2-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
25 malonamide, entity B

N-[(6R,7 S)—6—Ethy1-2—ﬂuoro~8~oxo—9—(2,2,2~triﬂuoro—ethyl)—6,7,8,9~tetrahydro—5«0xa—9-
aza-benzocyclohepten-7-yl]-(R or S)-2-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-

malonamide, entity A, was obtained according to the procedures described for example



7-yl)-2-methyl-N' -(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-((6R,7S)-2-fluoro-6-methyl-8-o0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7-yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, 15

N-((6R,7S)-6,%dimetingh B0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocycloBEHerpinay2s34
2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, 118 -
N-((6R,78)-6,9-dimethyl-8-oxo-6,7,8,9-tetrahydro-5-oxa-§-aza—benzocycohepten-?-yl)- 2-ethyl-N' - (
22,3,3,3-pentaflugraaprgpyd) crRjonagsy-2 -methyl-N-(2,2,2-trifluoro-ethyl)-malonamic acid, entity

N-[(6R,78)-9-(4-c§I%%jg%ﬁygéﬁg%gfz%ﬁﬂzl& u}é?t—%ﬁxg{gf&&),l@,ﬁfﬁﬁgo%&ethyl)—6,7—

benzocyclohepten- me 3,3-pentaflucro-propyl)-malonamide, N
N-((aR,75)-|-ﬂuoréﬂﬁzétaiﬂ%&éﬁfé@%ﬁé@&?}w@m&s%@%&%@%)= 504.0 (M+H', 100). N-
benzocycloheptentdrylFRariebyy2MIn@2.83:3-pénthuaitmpropyiyiinaibdamitehyrro-5-oxa-9-

N-((6R, 78)'2'%” 0 Egé%gﬁ%%@gﬂélﬁéﬂxﬂﬁgﬁ &'@L’ﬁﬁrgf&éﬁﬁtﬁ?@—wl (2,2,2-trifluoro-ethyl)-
benzocyclohepten-7-yl)-2-methyl-N'-(2,2,3,3,3-pentaflugro-prqpyl)-majonamide, 2§r§ Comg]lounds of
formula 1 in claim TaRAEREs R 12@!5@%-013?33@4(@@@?@.a‘fpffb‘l‘?aéﬁﬁﬁsnr%%s%f g 10 &faim 6,
wherein R3 is berthyssighitutBi birtdioxhalogeh didniz.2 30t 8 igumpdhds dooordimyith @ikl 7,
which compound j6 (M3 R lugra-RanZY) 2 meloy:-Ni SRS, G mehyhssexesafyB & tetrahydro-5-

oxa-9-aza-benzocygclohepten-7-yl)-malopamide. 9. Compounds of formulal | im. ., rein X is
-C(CH3)2. 35 W@ig?ﬁ%;é’f(??ﬂ?gﬁi%ﬁﬁg%ﬁé%lf X ‘Qfﬁei@?gd%qr%q&d’éh%ﬁgé%cor |rig;{@)?'claim 9,
wherein R3 is lower alkyl, substituted by halogen. 11. Compounds according to claim 10, which
compounds afé 5 N- ((6R,7S) -
1-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl) -malonamide, N-
[(6R,7S)-9-(4-chloro-benzyl)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza- benzocyclohepten-7-yl]
-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-prop) Tl)-malonamide,
N-((6R,7S)-1-fluoro-6,9-dimethyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza 10
benzocyclohepten-7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-[(6R,7S)-2-fluoro-6-methyl-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-



9-aza-benzocyclohepten-7-yl] -2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)- malonamide,
N-((6R,7S)-9-cyclopropylmethyl-2-fluoro-6-methyl-8-oxo0-6,7,8,9-tetrahydro-5-oxa-9- 15
aza-benzocyclohepten-7-yl)-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)- malonamide,
N-((6R,7S)-9-8ify R4St 6-methyl-8-0x0-6,7, 8,9-tetrahydro-5-oxa-9-azd-CT/EP2005/012334
benzocyclohepten-7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-pentafduoro-propyl)-malonamide,
N-[(6R,7S)-2-fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9 20
aza-benzocyclohepten-7-yl]-2,2-dimethyl-N'-(2,2,3,3,3¢remafluoro-propyl)- malonamide,
1(6R,7S)-2-fluoro-6-methyl-7-[2-methyl-2-(2,2,3,3,3-pentafluoro-propylcarbamoyl)-
propionylamino]-8-oxo-7,8-dihydro-6H-5-oxa-9-aza-benzocyclohepten-9-yl]-acetic acid methyl ester,
25 N-((6R,7S)-6-benZ)]/I-2%?8%%)?%%?7%%‘5{?2@5%1%0-5-oxa—9-aza-benzocyclohepten-
7-yl)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-((6R,7S)-6-cyclopropyl-2-fluoro-8-ox0-6,7,8,9-tefta )Férods-oxﬂ@-aza-
benzocyclohepten-7-yl)-2,2-dimethyl-N-( @en aflugico-plopy®:malonamide,
N-((6R,7S)-6-ethyl-8-0x0-6,7,8,9-tetrahydro* rg aﬁaen%ocxﬁlohepten-?-yl)-z2 30
dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamidep
N-[(6R,78)-6-ethyl-2-fluoro-8-oxo-9-(2,2,2-triflud?o-ethyl)-6,7,8,9-tetraﬁydro-5-oxa—9-
aza-benzocyclohepten-7-yl]-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)- malonamide, N-[
(6R,7S)-6-ethyl-2-fluoro-8-o0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-9- 35
aza-benzocyctohepteriiy-yl]-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamide or WO
2006/061136 PCTIEP2005/012834 -122
N-[(6R,7S)-2-fluoko-6- (@ limjaoxyemtinydlka-oxts-eer Aol sahuiiyd 5 biaggtaza- benzocyclohepten-7-y]
-2,2-dimethyl-N'- (2,2,3,3,3 -pentafluoro-propyl) -malonamide. 12. Compounds according to claim 1,
wherein X is -C(IcRVer aikyiidpesdoy)r B-frGorapdiridstatiteieiny kelersmPrydmer&iiR3 is lower
alkyl, substituted by halo@eRikenyl, -(CH,).-cycloalkyl, -(CHz)s-COR’, or is benzyl, optionally

substituted by halogen, or is ~(CHy)p-morpholinyl;

i9 R’ is lower alkoxy, hydroxy or amino;

R?  is hydrogen, lower alkyl or di-lower alkyl, lower alkyl substituted by halogen or
hydroxy, or is benzyl or cycloalkyl;

R®  is lower alkyl or lower alkyl substituted by halogen, or is benzyl, optionally
substituted by two halogen atoms, or is ~(CHy)a-cycloalkyl or -(CHa)p-pyridinyl;

15 X is-CRRY- or — CR*RY-0-;

RY/R? isindependently from each other hydrogen, balogen, lower alkyl, lower atkoxy,
hydroxy or -CH;-2-{1,3]dioxalan-

n is0,10r2;

pharmaceutically suitable acid addition salts thereof and all forms of optically pure

20 enantiomers, recemates or diastereomers and diastereomeric mixtures thereof.

2. Compounds of formula 1 according to claim 1, wherein X is ~CHa-.

3. Compounds of formula I according to claim 1, wherein X is ~-CHCH:- or
25 —CH(CH;CHﬂ*



14. Compounds according to claim 13, wherein the compounds are 10
N-((6R,7S)-6-cyclopropyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)- malonamide, N- [
(6R,7S)-2-fluorIH@AMdR6Xy-ethyl)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-&%3/8P2005/012834
aza-benzocyclohepten-7-yl] -2-(R or S)-hydroxy-2-methylsN-(2,2,3,3,3-pentafluoro- 15
propyl)-malonamide,

N-[(6R,7S)-2-fluoro-6-mettithBoaxas Acta2idg e teter sty 18, 8-tetrahyibsbaixated by
9-aza-benzocycl%h]edpte%n-%yl]-2-( R or S)-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-
propyl)-malonamlcel‘e,g )
N-[(6R,7S)-2-fluoro-6-methyl-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa- 20
9-aza-benzocyclohepten: Gyth@s(Rdoa&J-Hydraxsl2ametivENe{31808:tdflasro-propyl)- malonamide,

N-[(GR,78)-2-glu0@}9&@%&@9&%@@%,.%;ggh‘&lpé?gﬁéﬂxﬁv%L%L%ﬂ&@aﬁxdf&é-@mhepm~7“

9-aza-benzocycohepten-7-yll-2-(R or hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)- malonamide, 25
N-[(6R,7S)-2-fluoth-Bimedwiisiaigiely s 2ieaKl sroaAriLacr 8,0-tetrahydro-5-oxa-
9-aza-benzocyclaheptnk-Ny([-2-(Rretts)-hydrogy:2methyihy (8,2 2tiodvsletiyrenizighamide,
e benzosy ol e, 20 e i
aza-benzocyclohepten-7-yll-2,2-dimethyl-N-(2,2.3,3,3-pentafluoro-propyl)s 30. mal or
R ety N (RSP ST B ORE B 78 e e s s DA
benzocyclohepte-FLyl 2 BydddyerniZipaanmfiopyb-stghemiienamide, (R or
S)-Z-ethyll-I\II‘]-((GRIZ_%QBﬁﬁggRyjd-_aﬂBgQrgiﬁe@%ﬁpéﬁgx&gﬂﬁtE)aﬁ)ﬂﬂqr&r@%@oﬁa&zazaaben%oC)Eclohepten—
enzocyclohepten-7:yl)-2- ANE -pentafluoro~pr - namide, 35 (R or
S)-2-ethyl-N-((6R/7 ;l'éQﬁgg‘}rg}ﬁﬁ@%%%igeg%ﬁél(g%&? y—)(?rrgf%}ggig%?éza-
benzocycloheptem7TUARI Hyeibsy ety perdafhiore BBy - HaB At RS 9668768 136
PCT/EP2005/ 0128%-2112{%681% '(2,2,3,3,3~pentafluoro-propyl)-malonamide,

S)-2-ethyl N-((GR aR -4:F 0%0:06/B S O5959%X@-4784Rnz0cyclohepten-7-y1)-
e e RN S Ol B - O0:0c 3 G A0SR 8 raccyclobepten-7-1D)

-hydroxy-N -trifluoro-prgpyl)-malopamide, (R or
S)-z-ethy|-N-((eR,@e@Mr-@aﬁaéaéz%@%&?él@fﬁéiwéﬁaﬁi}afﬁ%l %a-9-aza-
N-({6R,75) —6,9—dimethy1-8—0x0-6,7,8,9—tetrahydro-5—0xa—9—aza—benzocyclohepten—?-yl)»

2—ethy1wN‘u(2‘,2,3,3,3—yentaﬂuoro-propyl)—malonamide,
N—{(6R,7S)~9-(4—chioro-benzyl)—6~methyl—&oxoné,7,8,9wtetrahydro~S—oxa—9~aza~

20 benzocyclohepten—?—yl]m2~metthaN'-(2,2,3,3,3wpentaﬂuoro—propyl)~malonamide,
N—((6R,7S)-1~ﬂuoro-6,9-dimethyl~8~oxo~6,7,8,9—tetrahydro-5—oxa~9-aza—
benzocyclohepten-7-y1)-2-methyl-N' -(2,2,3,3,3-pentafluoro-propyl)-malonamide or
N~((6R,7S)—Z—ﬂuoro»6,9—dimethyiwSvoxo-6,7,8,9—tetrahydro-5-oxa~9—aza—
benzocyclohepten—7-yl)—Z—methyl-N'—(2,2,3,3,3~pentaﬂuoro-propy1)mmalonamide.

25 6. Compounds of formula Lin claim 1, wherein X is ~-CHCHs- or -CH(CH,CHa)-.

7. Compounds according to claim 6, wherein R’ is benzyl, substituted by two

halogen atoms.

30 8. Comapounds according to claim 7, which compound is
N—(3,5~diﬂuoro—benzy1)-2—methy1~N‘»((6R,7S)—6-meth}*1—8*oxo—6,7,8,9-tétrahydro~5»

oxa-9-aza-benzocycdohepten-7-yl)-malonamide.

9. Compounds of formula I in claim 1, wherein X is -C(CHa),.
35



benzocyclohepten-7-yl)-2-hydroxy-N-(3,3,3-trifluoro-propyl)-malonamide, 5 (R or
S)-2-ethyl-N-[(6R,7S)-6-ethyl-2-fluoro-8-ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9- .
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydroxy-N-(2,2,2-trifluoro-ethyl)- malonamide, (R or
S)-2-ethyl-N-[(BR ZP¥y81éthyI-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8, 9L T/EP2065/0612834
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydrexy-N-(2,2,2-trifluoro-ethyl)- 10 malonamide, (R
or S)-2-ethyl-N-[(6R,7S)-6-ethyl-2-fluoro-8-ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-azssbeazpoyekbhe ptedisg: i) <y troky: M R 2i8318: plntafibotiated by
propyl)-malonamide,.(R or S)-2-ethyl-N-[(6R,7S)-6-ethyl-2-fluoro-8-ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-
15 tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide, N-[(6R,7S)-2-fluoro-6-(2-hydroxy-ethyl)-8-oxo0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl-2{RogroS)dsydrordis2: tnathip- M- (Zhich enmporaésayd)- malonamide, 20
N-[(6bR,7S)-6ftr;w:?(émﬁsg)l:ﬁmﬁgc31&garrgﬂyﬂscas-,emgl)ie%Zh&cgcgeﬂ%aymasaeﬁx?&c}ohepte%- (
aza-benzocyclohepten-7-yl]- r.S):2-hydroxy-2-methyl-N'- trifluoro-ethyl)- malonamide, (R or
S)-z-ethyl-N-[(eR?%&%Zé‘?ﬁgﬁé%h%&%%gb%ﬁﬁ? ﬁ?‘“/r‘ifé’r%@éf %‘38???18‘%-
tetrahydro-5-oxa 3-H58 Bondd éydstefrert iRy b Ry NGO D HHAN ST 2% halonamide, (R
or S)'2'ethyl'N'[(@&z@cﬁfﬁéﬁﬁéﬁ&prm&ﬁ@m}@i(ﬁ:Z&tﬁiﬂl&lﬁhﬁﬁﬁd%ﬁ;ﬁr&ﬁl)-malonamide,
oy N B S RstEell 2 iy onoN:tan aduarpseliyd)- malonamide, (R or
[ 5)-b-etnyl-2- -J-

S)-2-ethyl-N-[(6 ?I{Joro-S-oxp 2 |2-tr|fluoro-ethyl)-6,7,8,9- 3 d
tetrahydro-5-6xa BnrasyseigatspcioHeptérimg -é#%/’(@&?f-%\ﬁ(ﬁ??%%ﬂ%@ﬁ@ﬁ@f igpglonamide,
prOP)”)'ma'Onamﬁdﬁﬂﬂ,Xﬁ»QliﬂuorOw(S—methyI—8~0xow9—(2,2,2—triﬂuoro—ethyl)~6,7,8,9»tetrahydro-5-oxa~

S)-2-elhy-N-(6Ry7 ) G SN 3O 910r- B 2RI Lot oo propyi)-

tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamF&él.ogsr&’SI?Compounds of formula I in claim 1, wherein X is -C(CH3)2-O-.
N-((6R,75)~9-cyclopropylmethyl-2-fluoro-6-methyl-8-o0xo-6,7,8,9-tetrahydro-5-o0xa-9-

15 aza-benzocydohepten—7—yl)~2,2-dimethyl»Nv(2,2,3,3,3~pentaﬂuoro—progyl)—
malonamide, _
N»-((6R,7S}—9~a11y§—2—ﬂuoro-6»~methy1—8—oxo-6,7,8,9-tetrahydro—5—oxa-9«aza—
benzocyclohepten~7—yl)—Z,Z—dimethyi—N'u{2,2,3,3,3-pentaﬂuoro-propyl)»malonamide,
N~[(6R,7S)—2-ﬂuoro—9—(Z—hydroxy—eﬂlyl)vﬁvmethyl—8—0x0w6,7,8,9—tetrahydro-S—OXaw9—

20 aza—benzocyclohepten-7—yl]—2,2—d,imethyl»N‘—(2,2,3,3,3»pentaﬂuoroapropyl)-
malonamide,

{(6R,78)-2-flucro-6-methyl-7-[2~-methyl-2-(2,2,3 ,3,3-pentafluoro-propylcarbamoyl)-
propionylamino]-8-0xo-7 8-dihydro-6H-5-0xa-9-aza-benzocyclohepten-9-yl}-acetic acid
methyl ester,

25 N*((6R,7S)—6-benzy1—2-ﬂuor0~»8moxo—6,7,8,9~tetrahydro—5noxa—9—aza—benzoc;ydoheptenw
7-y1)-2,2-dimethyl-N'~(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-({6R,75)-6-cyclopropyl-2-fluoro-8-0%0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyciohepten»?»yl)—2,2~dimethyl—N-(2,2,3,3,3—pentaﬂuomnpropyl)~malonamide,
N~((6R,7S)—6—ethy1-8—oxo-6,7,8,9wtetrahydro—5~0xa~9—aza—benzocydohepten—7-371}—2,2~

30 dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-[(6R,7S)—6~ethy1~2~ﬂu0ro-8—oxo-9—(2,2,2—triﬁuoro—ethyi)-6,7,8,9—tetrahydm~S-oxa—9ﬂ
aza-benzocyclohepten-7-yl}-2,2-dimethyl-N-(2,2,3,3,3 -pentafluoro-propyl)-
malonarnide,
N-{(6R,7S)-6—ethy1—2~ﬂuoro—8~oxoh9~(2,2,2—triﬂuoro-ethyl)—ﬁ,7,8,9~tetrahydro~5—oxa—9—

35 aza—benzocycloheptena7uy1]—2,2-dimethyl~N—(2,2,3,3,3wpentaﬂuoro—propy1)~malonamide

ar



WO 2006/061136 PCT/EP2005/012834 -124 16. Compounds of formula | in claim 1, wherein Xis

-C(F) (CH2CH2CH3)-. 17. Compounds according to claim 16, wherein R3 is benzyl, substituted by two
5 halogen atoms. 18. Compounds according to claim 17, which compounds are
N-(3,5-difluorovbeneydp&fiaoro-N'-((6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahyelcay/Eromes/012834
9-aza-benzocyclohepten-7-yl)-2-propyl-malonamide or
N-(3,5-difluoro-benzyl)-N'-((6R,7S)-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-
azabenzocyclohagtand Y2 fuaiosd piskybpalanpraidz. 49,/ niserssos iebagng a compound

of formula | as defined in ¢laim 1, whjch proces r ) reacting a compound of formula R N O
(R)OC O NH2 1Sbﬁniol‘fyiiﬁﬁ‘?%e@é?ﬁégﬁr%%ﬂgﬁﬂ%@ﬁ’%}%ﬁeﬁ@?\%ﬁ?%gpﬁ%ﬁooga%%gpound of
formula RN O O O (RIn141 NN.R R2H R4 R4'H IA 20 wherein R, RI, R2 R3 and R4/R4'and n are

as described above. or WO 2006/061136 PCTIEP2005/012834 -125 b) reacting a compound of
formula i 12. Compounds according to claim I, wherein X is ~C(lower alkyl)(hydroxy).

13. Compounds according to claim 12, wherein R’ is lower atkyl, substituted by
halogen.

14. Compounds according to claim 13, wherein the compounds are

10 N-((6R,78)-6-cyclopropyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten—?~Y1)—thydroxy—Z-methyth'—{2,2,3,3,3~pentaﬁuom—propy1)—
malonamide,
N-[(6R,78)-2-fluoro-S-(2-hydroxy-ethyl)-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-y1]-2-(R or §)-hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-

15  propyl)-malonamide,
N-[(6R,7S)-2-fluoro-6-methyl-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7 ,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-yl]-2-( Ror S)-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-
propyl)-malonamide,
N—'[(6R,7S)-2—ﬂuoro—6wmethyi—8—oxo-9—(2,2,2—triﬂuom-eThyl)—6,7,8,9—tetrahydro-5—oxa~

20 9-aza-benzocyclohepten-7-yi]-2-(R or }-hydroxy-2-methyl-N'-(3,3,3-trifluoro-propyl)-
malonamide,

N-[(6R,75)-2-fluoro-6-methyl-8-oxo-9-(2,2,2-trifluoro-ethyl) -6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-yl]-2-(R or §)-hydroxy-2-methyl-N'-{2,2,2-triflvoro-ethyl)-
malonamide,

25 N—{(6R,7S)w2—ﬁuoro—6—methy1—8—oxo—9-(2,2,2~triﬂuorowethyl)-6,7,8,9—tetrahydro~5—oxa—
9-aza-benzocyclohepten-7-yl]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamide,
N—[(6R,7$)—6-ethyl~2-ﬁu0ro-8—oxo-9—(2,2,2~triﬂuoromethyl)~6,7,8,9-tetrahydro~5woxa-9~
aza-benzocyclohepten-7-yl}-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-

30 malonamide, ,

(S or R)-2-ethyl-N-( (6R,’7S)—6-ethyi-2—ﬂuoro~8moxo—6,7;8,9-tetrahydro~5—oxa~9—aza~
benzocycloheptenw']wyl)—2—hydr0xy—N-(2,2,2—triﬂuoro—ethy1)~malonamide,

(Ror S)-2—ethyl—N~((6R,’7S)-6—ethy1~2—ﬂuoro—8«»0};0—6,’?,8,9-tetrahydro—5~0xa-9-aza—
benzocyclohepten-7-y1)-2-hydroxy-N-(2,2,3,3,3-pentafluoro-propyl) -malonamide,

35 (R or §)-2-ethyl-N-({6R,7S}-6-ethyl-2-fluoro-8-ox0-6,7 ,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-2 ~hydroxy-N-(2,2,3,3,3-pentafluoro-propyl)-malonamide



RN 0 0J-N~ 0 OH (R)H R40 R2 R4 IV with a compound of formula NH2R3 V 5 to a compound of
formulaO00Ns (R)In H.R RR RM HIA wherein R, R1, R2 R3 and R4/R4'and n are as described
above. c¢) reacting a compound of formula RKN O O u JN'k<O ' O (R)/0R2 R R4 0 NO2 VI 10 with a
compound of BAAMERHEFR3 V to a compound of formula O (R) 0 N 0 NARE AR R i z 1B 15
wherein R, R', R2 R3 and R4/R4'and n are as describeghabove and. WO 2006/061136

PCT/FP2005/012534 -126 if desired, converting the compounds obtained into pharmaceutically
acceptable acid &iditforsaltg:-N-((6R,78)-6-¢thyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yl)-2-hydroxy-N-(3,3,3-trifluoro-propyl}-malonamide,
(R or §)-2-ethyl-N-((6R,75)-6-ethyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-2-hydroxy-N-(3,3,3-trifluoro-propyl)-malonamide,

5 (R or §)-2-ethyl-N-{(6R,7S)-6-¢ethyl-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocydohepten-7-yl] -2-hydroxy-N-(2,2,2-trifluoro-ethyl)-
malonamide,

Ror S)—2—ethy1—N~[(GR,’]S)~6~ethyl—2—ﬂuoro—8—oxo—9~(2,2,2-triﬂuoro—eﬂ1yl)—6,7,8,9w
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yi)-2-hydroxy-N-(2,2,2-trifluoro-ethyl)-

10 malonamide,

(R or §)-2-ethyl-N-[(6R,75)-6-ethyl-2-fluoro-8-oxo-9-(2,2,2-trifluorc-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide,

(R or §)-2-ethyl-N-{(6R,75)-6-ethyl-2-fluoro-8-ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-

15 tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yi]-2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide,
N-[(6R,78)-2-fluoro-6-(2-hydroxy-ethyl)-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-
benzocyclohepten-7-yl]-2-(R or §)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamide,

20 N-[(6R,75)-6-ethyl-2-fluoro-8-ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-2-
aza-benzocyclohepten-7-yi]-(R or S)-2-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamide,

(R or §)-2-ethyl-N-{(6R,78)-6-ethyl-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocycohepten-7-yl} -2-hydroxy-N-(2,2,2-trifluoro-ethyl)-

25 malonamide,

(R or S)-2~ethyl-N-[(6R,78)-6-¢thyl-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-
tetrahydro-5-0xa-9-aza-benzocyclohepten-7-yl} -2-hydroxy-N-(2,2,2-triftaoro-ethyl)-
malonamide, .

(R or §)-2-ethyl-N-[{6R,7S)-6-ethyl-2-fluoro-8-ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-

30 tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl] -2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide, or
(Ror S)HZ—ethyl—N—[(6R,7’S)—6~ethy1~2~ﬂuoro—8—ox0-§~(Z,Z,Z—triﬂuoro—ethyl)—6,7,8,9~
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl] -2-hydroxy-N-(2,2,3,3,3-pentafluoro-
propyl)-malonamide.

35
15. Compounds of formula I in claim 1, wherein X is -C{CH3}3-O-.



20. A compound according to any on of claims | - 18, whenever prepared by a process as claimed in
claim 19 or by an equivalent method. 5 21. A medicament containing one or more compounds as
claimed in any one of claims 1-18 and pharmaceutically acceptable excipients. 22. A medicament
according to cl#ifh2296fsi thfe treatment of Alzheimer's disease. 23. The usE(fEXBGHIdkMd in any one
of claims 1-18 for the manufacture of medicaments forpttlw&t[eatment of Alzheimer's disease. 10

16. Compounds of formula I in claim 1, wherein X is —C(F){CH,CH,CHs)-.

17. Compounds according to claim 16, wherein R® is benzyl, substituted by two

5 halogen atoms.

18. Compounds according to ¢laim 17, which compounds are
N-{3,5~difluoro-benzyl)-2-fluoro-N'-((6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-y1)-2-propyl-malonamide or

10 N-(3,5-difluoro-benzyl)-N'-((6R,78}-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-yl)-2-fluoro-2-propyl-malonamide.

19. A process for preparing a compound of formula T as defined in claim I, which

process comprises

a) reacting a compound of formula

RY
O
ﬁ)r@i }NHz
O 2
R n

with a compound of formula

15

R R 1
© 0 m
to a compound of formula
R1
O o o
N . RS
(R)r@ N N”
R*RTH
O 2
R IA

20 wherein R, R}, R*R? and R¥R¥and n are as described above.

or
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b) reacting a compound of formula

)
R\N oo °
(R)—@ }Non
n 4
HRr* R
O 2 R
R

with a compound of formula
NH,R® V

5 toacompound of formula

L
H r*Rr*

PCT/EP2005/012834

1A

wherein R, RY, R R? and R¥R¥and n are as described above.

c) reacting a compound of formula

(R)—@[ } ’K&

with a compound of formula

10

NH.R® Vv

to a compound of formula

g

[\EOz

iB

15  wherein R, R}, R* R* and R*R*and n are as described above and.
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if desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts.

20. A compound according to any on of claims 1 - 18, whenever prepared by a

process as claimed in claim 19 or by an equivalent method.

5 21. A medicament containing one or more compounds as claimed in any one of

claims 1 — 18 and pharmaceutically acceptable excipients.
22. A medicament according to claim 21 for the treatment of Alzheimer’s disease.

23. The use of 2 compound in any one of claims 1 - 18 for the manufacture of

medicaments for the treatment of Alzheimer’s disease.

10

A



