Case 22585 Mal onam de derivatives The invention relates to conpounds of
general fornula wherein Ris hal ogen, |ower alkyl or |ower alkyl

subst i t utwo 2bgs/dsaizegen; R1 i s hydrogen, |ower al kyl or powmp2@skyiss4
substituted by hal ogen or hydroxy, or is |ower alkenyl, -(CH
2)n-cycloal kyl, -(CH 2)n-COR\ or is benzyl-, optionally substituted by

hal ogen, or is -(CH 2)n-norpholinyl; R is |ower al koxy, hydroxy or am no;
R2 is hydrogen, lower alkyl or di-lower alkyl, |lower alkyl substituted by

hal ogen or£ﬂ¥g@9§g5 or is benzyl or cycloalkyl; R3 is |ower alkyl or |ower
al kyl substi y hal ogen, or is benzyl, optionally substituted by two

hal ogen atons, or is -(CH2)n-cycloal kyl or -(CH 2)n-pyridinyl; X is
-CRAR4' - or - CRAR4'-O; R4/ R4 i hnde end nt“y from each ot her hydr ogen,
hal ogen, |ower alkyl, |ower aIkoi%—Qﬁ?§¥%¥§—§F——éH2 2-[1,3]dioxalan-; nis
0, 1 or 2; to pharnaceutlcally suitabie acid addition salts thereof and to
all forns apti cal | pure enant i cemates or di astereoners and

di astereongﬁ}}edgﬁ‘?nﬂo&r%? ﬁ%?oég?oun,&jgnﬁ gherﬂg mri: the term"lower alkyl"
denotes a saturated straight- or branchedghaln al kyl group containing from
1 to 6 carbon atons, for exanple methyl, eohyk) propyl, isopropyl,

n-butyl, i-butyl, 2-butyl, E@f ahd he,ﬂ\'ﬂL Fﬁ%ferred | ower aIkyI
groups are groups with 1 - 4 rQn-at onfs. Xisef herein, the term"Il ower
al kenyl " denotes a saturated stralghpN p branchedchai n carbon group

containing from2 to 6 carbon atomR'and which contaipn at |east one double
bond.

wherein
R is halogen, lower alkyl or lower alkyl substituted by halogen;

5 R' ishydrogen, lower alkyl or lower alkyl substituted by halogen or hydroxy, or is
lower alkenyl, -(CHy),-cycloalkyl, -(CH,),-COR’, or is benzyl, optionally
substituted by halogen, or is -(CHj)p-morpholinyl;

R’ is lower alkoxy, hydroxy or amino;

R*>  is hydrogen, lower alkyl or di-lower alkyl, lower alkyl substituted by halogen or
10 hydroxy, or is benzyl or cycloalkyl;

R®  islower alkyl or lower alkyl substituted by halogen, or is benzyl, optionally
substituted by two halogen atoms, or is -(CH;),-cycloalkyl or -(CH;),-pyridinyl;

X  is-CR*R?- or— CR*R*-0-;

R*/R* is independently from each other hydrogen, halogen, lower alkyl, lower alkoxy,
15 hydroxy or -CH,-2-[1,3]dioxalan-;

n is0, 1 or 2;

to pharmaceutically suitable acid addition salts thereof and to all forms of optically pure

enantiomers, recemates or diastereomers and diastereomeric mixtures thereof.

As used herein, the term "lower alkyl" denotes a saturated straight- or branched-
20  chain alkyl group containing from 1 to 6 carbon atoms, for example, methyl, ethyl,
propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred lower alkyl

groups are groups with 1 - 4 carbon atoms.



The term "l ower alkyl substituted by hal ogen” denotes an alkyl group as
defi ned above, wherein at |east one hydrogen atomis replaced by hal ogen,
for exanpve 2@e/06166F2, CH2F, CH2CF3 CH2CF2CF3 and the | iPKe/EPTHS/0184m " | ower
al kyl substituted by hydroxy" denotes an 3I kyl group as defined above,
wherein at | east one hydrogen atomis repl“aced by hydroxy, for exanple -(CH

2)20H The term "cycl oal ky den tes rated c u
containing 3 - ﬁel%’tg ‘?5Wetré1 % g‘%"&% a'sag‘érﬁge(%esgraigﬁ %rr in %Che%dl ne,
fl uorine an@habﬂi @ifbﬂﬁ rJﬁ!&o’h&ﬁrﬁhé Frowe? @b kakyr adencdreiswhicgraitpinuBagionet he
al kyl residuyes |§ $ ned above, and whi ch is attached via an oxygen
atom The t Hat-maceutical ly acceptabl e acid addition salts" enbraces
salts with inorganic and organic acids, such as hydrochloric acid, nitric

acid, sulfuric ggéermrhesahsl sattdded by hdlogenadetotes at airchs defined i ¢
acid, maleic acid, acet a0|ﬂ$¥ésu00| nﬂ: acglJE tartaﬁrl éﬂkﬂ@ 'k

met hane- Sul RavecwhgER at aﬁtcﬂnt? E(fﬂeflé‘mr’ﬁlsziﬁl?lﬁéeélrm alese, %@ exampl‘ﬁgm’been

found that ¢ éC@HﬁOl@}@ZEPQ,fCI@ﬁECBJaHdJ&GHk@ | are g-secretase inhibi tors
and the rel ated conpounds may be useful in the treatment of Al zheiner's

di sease or co cancers i te vica

and br east caanHB iﬂ @ﬂgﬁﬂ#@@ﬁgﬁwﬁ Hﬁ‘%ﬁ%.@?{%%% S%&Qﬁgdnonas
Al zhei mer' s a@dﬁ%ﬁ&eﬁﬁ@lea&ﬁoﬂeﬁ@dﬁ@g&h amﬁmeplaeam Iofdrdeyéortexanple | at er
Ilfe._Papholgﬁﬁéall AD is characterized by the deposition in the brain of
anyloid in ® ular plaques and intracellular neurofibrillary tangles.
The anyl oid plaques are mainly conposed of anyloid peptides (Abeta

pepti des)y whi Ch'I‘BE k@h{\‘&fy@loilkﬁr’rﬂtaﬂﬂﬁeba safimgtedicartRicedicresoup, Rootaming I APP) by a
series of pro o c cl eavage steps. Several forns of APP have been
identified & ihe nost abundant are proteins of 695, 751 and 770

The term "halogen" denotes chlorine, iodine, fluorine and bromine.

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 "pharmaceutically 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, fumaric acid, maleic acid, acetic acid, succinic

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

It 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 malignancies of the hematopoietic system.

Alzheimer’s disease (AD) is the most 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 composed of amyloid peptides (Abeta peptides) which originate from the B-
Amyloid Precursor Protein (APP) by a series of proteolytic cleavage steps. Several forms
of APP have been identified of which the most abundant are proteins of 695, 751 and 770
amino acids length. They all arise from a single gene through differential splicing. The

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

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



amno acids length. They all arise froma single gene through differential
splicing. The Abeta peptides are derived fromthe sanme domain of the APP
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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 nucleus 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



proliferation and differentiation, e.g., hematopoietic cells and epithelia
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subsequent cl eavage by the g-secretase w" #1i n the Notch transrrenbrane

domain. The latter cleavage results in the |iberation of t@? o},gr Cﬁsm C
domai n whi cHhichelsorasrsacatibation If Has Howndhat SIRRHROS omecel e derise

proteins asean] SO lé%}kg{magfwe ? ?e%@%kfg 'tc?trgabrﬁ%thvglgh ?%Q&@taséalln R rdWhicNot ch in

human oncogenesi's was nost ear est or T- Acut e
Lynphobl ast tenflrenddent easehial Able)for Hotréxlrsgndmgases of T-ALL show a (7:9)

chronpsonal trans] pcat,i on S to a.constit t i i f

Not chl . Recently 45 TQRder rlpyee\p,)%? ﬁgad’tlﬁa nc%ggne%solé/oalos ussiyc} nf%ﬁl?% rgééeggg%ége poi nt
mut at i on si nwhivh dNetibhthat ecepidingts rehuiatdsior omirgeindvgethe acoplasiicipbanotype Was
shown that growth_.of so .nes .derived fro

sensitive tgasftrr%%ff?fgﬁ'?i C\?\fst ﬁebeggié ! égjg HeRlrg e \L}ﬁa@ %}%@gﬁ%?%\% ?Of
essential r aélﬁrﬁcﬁfcahl@ér@Mcllﬁin@m&kvla@.cap@lnbﬁmaded br@lste:amnomlm; ch in

oncogenesi s i s discussed in several recent papers which descibe that its
signaling is re%ylred for mai ntaining the neo henoty

ras- t r ansf or med Toeltsscremesrashuithisiabro Bl TAEF Oéﬁ'ﬁrﬁ{P Hgopat Hegtiflffund
in a nunper ’[ﬁ] }EQWSh%%%%"cﬁb% g&i&a@&&%&%va&éﬂm&amh @Qémﬁhﬁl@éhéaaﬁa%t/

car ci nonas. secretase actPvity 1s absolutely required for
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i nhi bitory corrpoun Ince according to the anyloid hypothesis of AD the
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it is thought that sel ctlve and potent inhibitors of g-secretase will b e
useful for @Hétﬁﬁwf’ and treatnment of AD. Thus, the conmpounds of this
invention will be useful treating AD by bl ocking the activity of
g-secretase and THREUEE BEmPEumlsf €t idventidiewiidremefubreating Ale by dtdcking the

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, 483-488,
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,
FEBS 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, 7487-7491, 2001,
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Sci ence 306, 269-271, 2004, Ml Cell Biol 23, 655-664, 2003 Nat ur e
Medi cine 8, 979Af&ts ARRLpREGht eaGSN eredBe c&ﬁ?&mﬁ:ﬁ%forﬁﬁ@ﬁl p&h&J&e@E asedf t he

present invention are the conpounds of fornuy e use of

conpounds ofcompPrRfsef fprmwas t ?ﬂéi theip Hgi‘r%éﬁ'ﬂ?a@& PT‘{; E’S@éﬁllt%%ff thenppiagiyte ¢ he

manuf act ur e 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

10 their production as well as the use of compounds of formula I in the control or
prevention of Alzheimer’s disease or 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 compounds of formula I.

15 Preferred groups of compounds are those, wherein X is ~CHo-, -CHCHj3-,
-CH(CH,CH3)-, -C(CH3)5-, -C(CH3)(OH)-, -C(CH3),-O-, -CH(OCH3)- or
—C(F)(CH,CH,CH3)-.

In detail, preferred compounds are those, wherein X is -CHCH3s- or

20 -CH(CH,CHj)-.

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—propyl)—malonamide,

25  2-methyl-N-((S)-9-methyl-8-oxo-4-trifluoromethyl-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—yl)—N'—(2,2,3,3,3-pentaﬂuoro-propyl)-malonamide,
N-((6R,75)-1-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-

30  7-yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-((6R,7S)-2-fluoro-6-methyl-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7-y1)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-((6R,7S)-6,9-dimethyl-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,

35 N-((6R,75)-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-yl)-
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Further preferred are compounds, wherein X is ~C(lower alkyl) (hydroxy)

15 and R® is lower alkyl, substituted by halogen, for example the following compounds
N-((6R,7S)-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-fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-oxo0-6,7,8,9-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,
N—[(6R,7S)—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 S)-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-
propyl)-malonamide,

25 N—[(6R,7S)—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'-(3,3,3-trifluoro-propyl)-
malonamide,
N—[(6R,7S)—2-ﬂuoro-6—methyl-8-oxo-9—(2,2,2—triﬂuoro-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)-

30 malonamide,
N—[(6R,7S)-2—ﬂuoro-6—methy1—8—oxo—9-(2,2,2—triﬂuoro-ethy1)—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)-
malonamide,
N—[(6R,7S)-6—ethyl—Z—ﬂuoro—8—oxo-9—(2,2,2-triﬂuoro—ethy1)-6,7,8,9-tetrahydro—5-oxa-9-

35  aza-benzocyclohepten-7-y1]-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-

malonamide,
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N—((6Rp7S) b.«?l}z?bhﬁ%leg&hhylyr)& h‘ﬁ@o &r@z ﬁznﬁﬂﬁ@fowﬁmmm@mm)denal onani de or

6,7,8,9-
T hors en) 705 b S5 - KA ethyIS Guian b ek P r b e SR s e g, o0
A e R T T A e S el i o
conpound > y(R or §)-2-ethyl-N-(( 61%/785 6- eth}?l O%lelgroatSOor}rcg 6,7, g)r tgéghr%rg 5 (?Xea- gzlal— ow ng
N-(3,5-difl
dr o- 5- oxa- H&é@éﬁgdgﬁ?%%’ P HBZ H’deﬂ' T\(@Bﬁ_é@pértﬂm&& FSp}Q%@xaﬁorfr’anﬁch t etrahy

en-7 i/ - mal onam de. rred are

corr;)o;mds, WRer &)-Presad- I\}Iﬂqpo%‘gﬁ -eth il I fluRYRIB RGO ARd- t%a]%wgﬁ?bi%ré’g Py

substi t ut edy by, LA AESRL-791)-£X N- 3B0&|ﬂamcﬁ f$mid
N-((6R, 7S) - cyg)fé(l)prgpyl gf ugcggkﬁ og%- d ?O??gﬁﬁﬂa 51 c?%a -azabenzo

cycl ohept en(R?br ;@W&Rﬂ% rethriy? -ﬂNO‘—"‘{ § %036 383 tﬁ@ﬁlﬁ TP GoPHE %F@pyl ) -

mal onam ge,

enzocyclohepte 7 1)-2- h dro -N (3 3,3- trlﬂuoro- ropyl malonamlde,
N[ (6R 7 Erﬁcy 8 IX XY 26- e p8pg)20 6, 7 e}gshydro-S
- oxa- 9- aza(B@nﬁbéxﬁéh)d f %F@IY rQng OXO 9 (2,2,2-trifluoro- et’h}’l) -6,7,8,9-

S) - hydr oxy- I | .
iR 78 EER DS %“30632%%§813*ﬁ%‘“ e 80 t et r ah

ydr o- 5- oxa- n@l@zaanﬂenzocycl ohept en- 7- yI ]-2-( R or

2 oy bl A s e s s

ydr o- 5- oxa- tetrahydro-5-oxa-9- aza—benzocyclohepten 7-yl]-2-hydroxy-N- 2/ trifluoro- e& ?)
malonamide,
(Ror S)—Z—ethyl—N-[(6R,7S)-6—ethy1—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)-malonamide,

20 (R orS)-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,

N-[(6R,7S) -2-fluoro-6-(2-hydroxy-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)-

25 malonamide,

N- [(6R,7S)—6-ethy1—2—ﬂuoro—8—oxo-9—(2,2,2—triﬂuoro—ethyl)-6,7 ,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-yl]-(R or S)-2-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamide,

(R or S)-2-ethyl-N- [(6R,75)-6-ethyl-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-

30 tetrahydro-5—oxa—9-aza—benzocyclohepten—7—y1]—2—hydroxy—N—(2,2,2-triﬂuoro-ethy1)—
malonamide,

(R or S)-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—(2,2,2—triﬂuoro—ethy1)—
malonamide,

35 (Ror 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-benzocyclohepten-7-yl] -2-hydroxy-N-(2,2,3,3,3-pentafluoro-

propyl)-malonamide, or



9- aza- benzocycl ohepten-7-yl]-2-(R or S

) - hydr oxy-2-nmet hyl -N -(3,3,3-trifiuoro~propyl)- mal onam de,

N[ (6R, 7Sy0206d/060136- 6- net hyl - 8- 0x0-9- (2, 2, 2-tri fl uor o- ePoYIEP2@5018380-t et r ah
ydr o- 5- oxa- 9-aza-benzocycl ohepten-7-yl] -2-(R or

S) - hydrox7-2-nmethyl -N -(2,2 2-trifl uoro-e‘tgn'yl )- mal onam de, N-[(6R

7S) - 2-f | uor g- 6- hyl -8-0x0Q-9-(2,2,2-triflyoro-e ).-.8,7,8,9- dr o- 5-
oxa- 9-aza- g%ﬂrzg)gé'@ }81#2\5‘1?(56%9773)#TiYIZZ':ﬂFQO%Pr'g@j“?ﬁy{}rr%zﬁpgy ﬁs}'ﬁ%’%ﬁ ’?/2
2-trifl uor ote@tahydno-5-BRh-ONAIHEGI0Ccyclohepten-7-yl]-2-hydroxy-N-(2,2,3,3,3-pentafluoro-

N[ (6R 7S)-6-ethyl -2-1l ugro-8-oxo-9- 2,2,2-trifluoro-ethyl)-6 7,8

O-t et r ahydr B:%pyoxiga gnamae.

aza- benzocycl ohepten-7-yl] -2, 2-di met hyl - N-(2, 2, 3, 3, 3- pent af | uor o- propyl ) -
mal onam de, (S or Further preferred compounds are those, wherein X is -C(CHs)s.

R) - 2- et hyl - N- ( (6R, 75) - 6- et hyl - 2- f | uqk 0- 8- 0x0- 6, 7, 8. 9- t.et rahydr o- 5,0xa- 9-
benzocycl 50h§8§né’i?-‘m§l§ )9f 5?‘-‘52@1% Hr"ﬁ‘&?{/@%— ( %,IQW%T@W?’?PE%#B?& \ %Wgﬁ%“%%@%x ge? ?ZRa
or followirll?g compounds:

S)-2-ethyl - N S) - 6-et hyl - 2- - 8- - - -5- -0-
b)e nzocyc ?/ oh ‘gb{ (gﬁj’s - 1)— ﬂuor%EG-)r/nethzyl—%l—oux%r-87,%,99@8'&11%7’&6%’— gxa;[— 8 }arzgtggrgz%gyc?oh%é?eng aza

7-yl) - 2- hydraxys Bk dighen 3-8, (322698 pkhtd 0t 6rorprepyl) mirehanald de, (R or

S)-2-et hyi - _6- 2 2- - 8- 0X0- ) - 5- oXa- 9-
o e e b B e (g oo aa
3, 3- pent af | YekRx én‘—m}oﬂ@ﬁﬂ&h@m@(z,z,&fi,3—pentaﬂuoro—propyl)-malonamide,
S)-2-ethyl-N %6 , (S)-6-ethyl -2-fl uoro-8-0x0-6 an

9-t et rahydr & Bx7z§3Q:%‘i%iﬁe@\%‘M%We%@é?rﬁ%w‘teua ydro-5-oxa-9-aza-

7-y1) - 2- hy di,eo Db iRepRerd 71y1)-3,b LIk @rhRT-BIRY3 b 31508 gttt o- {rBp @l -malonamide,
S)-2-ethyl-N B(é: , 7Sp€§66- etygl)lyl -2-fluoro- g 0x0-6, 7,8 9-tO Ifr 2 D(gllrrmoc-)nSa-mlx:1- 9- aza
benzog” cl ohk 168517-57:~yﬂ‘)1012):WW:%0(%,(é?@-‘tﬂﬂi‘lf)’fq}%‘ihéfl)péééér%trﬁ}b}idé?f e, (R
or 9-aza-benzocyclohepten-7-yl]-2,2-dimeth I—N'—(2,2,3,3,3—Eentaﬂupro-propyl)—

g)-gZ-et h)l/f_! I\HI-1 ér?a?ﬁi?igy_&et hyl -2-f1l uor o- 8- 0x0-9- (2,2, 2-trifluoro-ethyl)-6,7,
tétrahydro- . - Az s A &= tdxdafd- -
e ﬁl g@%ﬁ@@%&g@%&pﬂmféﬂh‘%hﬁmﬁ% &= Mbthyl28- % 6rapx¥,9Nefr2hydr @ 5Ldxafd-uor o

g) : 2- et hyl - me{—bmom;ol@péqrhwl)22-,$ﬁdira¢tbylsNo(>28~395>%2262?%1-119??-13&&%)0- ethyl)-6, 7,

tét;ahydro éna(%%%ar%idg’za benzog”cl ohept en-7-yl ] -2-hydroxy-N-(2,2,2-trifl
- b- - 9- - -7- - 2- - ,2,2-trifluoro-
et hyl ) - N—((6R,7S)—9-allyl—2—ﬂuoro-6—methyl-8—oxo-&7,]8,9-tetr¥hydroy5—oxa—9—aza— ©

20 benzocyclohepten-7-y1)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N-[(6R,7S)-2-fluoro-9-(2-hydroxy-ethyl)-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)-2-fluoro-6-methyl-7-[2-methyl-2-(2,2,3,3,3-pentafluoro-propylcarbamoyl)-

25  propionylamino]-8-oxo-7,8-dihydro-6H-5-0xa-9-aza-benzocyclohepten-9-yl}-acetic acid
methyl ester,
N-((6R,7S)-6-benzyl-2-fluoro-8-o0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7—y1)—2,2—dimethy1—N'-(2,2,3,3,3—pentaﬂuoro—propyl)—malonamide,
N-((6R,7S)—6—cyclopropy1—2—ﬂuorQ—8—oxo—6,7,8,9—tetrahydro—5-oxa—9—aza-

30 benzocyclohepten-7-yl)-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N—((6R,7S)—6—ethyl—8—oxo—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)-6-ethyl-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl) -6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-yl]-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-

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



mal onam de, (R or

S)-2-ethyl -N-[ (6R, 7S) - 6-et hyl -2-fl uoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,
8, 9- WO 2006/061136 PCT/EP2005/012834

t et r ahydr o- 5- oxa- 9- aza- benzoqg”cl ohept en- 7-yl | - 2- hydr oxy- N- ( 2, 2, 3, 3, 3- pent af
| uor opropyl )- mal onam de, (R or -9 _

g? E;.Z -ethyl -a’;g—[b(er?%c;csl)oilgétg}x—gy;l]-?2.,-2f '%%{h%fi-%—?ég,é,%,-3(—§én%ét%dc;[r{)|—grlc>g}% -(r)ﬁa Otnha¥rlli21é 6,7,
t et rahydr o-§- oxa- 9- aza- benzocycl ohept en- 7-yl ] - 2- hydr oxy- N-( 2, 2, 3, 3, 3- pent af
| uor opr opyl ) - mal onam de,

N-[ (6R, 7S) - B:=[{6R:89 o2 dluopaydriydyea sty -8k 78,97t abY 418 3 9K dr6E 5- oxa- 9- az

abenzoc7cl of\ep} hépehl7-512-2( Rd@kethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide.
S) < hydr oxy- B eap PRI 27% PRIBethyl (2.2 ) el onam de.

O-1 ¢t 1 ahUr o- 5+ Oxe Bt R SERHOEERBE EIP IPECRE B - CILLHCH)-

gg - g‘ h%/ﬁr Fxﬁ)ﬁpgﬁﬁ&y&‘tﬁs‘é&p@ wheteld Rt 14 @epzydtsthdtitutedly ona iialdgen {tRmsyare
-<-etnyl - .

[ (6R, 7S) - 6- Gegllowing compeuBdsoxo- 9- (2, 2, 2-tri fl uoro-ethyl )-6, 7, 8, 9-

tetrahydro- ﬁ:@%@?i?ru%@b%%%mb&h&m @R;78) 8- Iethyh B dyx0xy,7 B Rtrahydro-5-oxa-

2-trifluoro-ethyl)- malonaride, (R or S)-2-et_E | - N-

[ (6R, 7S) - 6- %tab%rgelzoﬂ’@@b@i%l'w@=?9P{‘£PY§F?J?IHHP %%rr o-ethyl)-6,7,8,9-

t et rahydro- &: @)@Fg‘ﬁ_@gﬁ%mﬁG(BRWSE%@Gdi?néth3}1=82oﬂyd,r7§8§9/-té‘dra(h&dl2a-5-oxa—9—

2-trifluoro-e or )

S) - 2- et hyl - NaffesrRoGySlobepten V) 2-fuqierloPPyk BPNEntce. o _ 1 f | uor o- et hyl ) - 6, 7
8,9- tetrahydro-5-o0xa-9-aza-benzocycl ohepten-7-yl]-2-hydroxy-N-(2,2

3,3, 3-pentafl uor g gpééleﬂt' coTBl RRATD HRrm@AAsR 288 their pharmaceutically acceptable salts
S)-2-ethyl -N-[(6R, 7 )-6-ethtgl -2-fl uqro-8-oxfo-9-%12, 2,.2-trifl ugr o-, tmllg-& 7,
8, 9- can be prepared by methods known in the art, for exa ple, by processes described Below,

t et rahydro- +9cRZR-Behegeycl ohepten- 7-yl ] - 2- hydroxy- N- (2, 2, 3, 3, 3- pent af
| uor opr opyl )%%rrgblro(r:\agn?ée%éurt her preferred conpounds are those, wherein X
is -C(CHy) 2. a)reactinga compound of formula

R\
N O
U
O
R 1

with a compound of formula

to a compound of formula

1
R\N O 0 O
_R®
" NMN
( )"‘@[O:}:H R'R* H
R I

wherein R, R}, R R’ and RYR*and n are as described above.
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Compounds of this group, wherein R3 is |ower al kyl, substituted by hal ogen,
are the foll ow ng conpounds:

N ( ( 6R, 73ye0l206d/060136- 6- net hyl - 8- 0x0- 6, 7, 8, 9-t et r ahydr o- 5PaxaPrecansmsbenzocycl
ohepten- 7-yl)-2,2-dinethyl-N -(2,2, 3,3, 3-pentafl uoro-propyl)-nal onam de,
N-[(6R,78)-9-(4-ch|oro-benzyl)-6-nethy|SQQGXO-G,7,8,9-tetrahydro-5-oxa-9-az
abenzocycl ohept en-
7-yl]1-2,2-dnethyl -N - (2, 2, 3, 3, 3- pent af | uor o- propyl ) - mal onam de,

N-((6R, 7S)-1-fluoro-6, 9-di net hyl - 8- oxo-6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- azabenzoc
ycl ohept en- b) reacting a compound of formula
7-yl)-2,2-dimethyl -N -(2, 2, 3, 3, 3- pent af | uor o- propyl ) - mal onam de,

N-[ (6R 7S)-2-fiuoro-6-nethyl-8-o0ox0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrah

ydr o- 5- oxa- RV 50 ©

9- aza- benzocycl ohept en- 7-yl ] - 2, 2- diyel - NW- (2+&483, 3, 3-pent af | uor o- propyl )
- mal onam de, N-((6R, 7S)-9- cy(ﬂ)l me l -, -Rf4-l uor o- 6- net hyl - 8- oxo- 6

>7, 8, 9-t et r ahydr o- 5- oxa- 9- AR

aza-benzocyclohepten-?-yl)-2,2-dineth?l-Nf(2,2,3,3,3vpentafluoro-propyl)-
mal onam de,

N-((6R, 7S)-9-al l yl -2-fiuoro-6-nethyl -8-o0xo0-6, 7,8, 9-tetrahydr o- 5- oxa- 9- azabe
nzocycl ohepvigha compound of formula
7-yl)-2,2-dinmethyl -N -(2, 2, 3, 3, 3-pent af | uor o- propyl ) - mal onam de,

N-[ (6R 79)-2-fl uoro-9-(2-hydroxy- et hylyHg’nst hyl - 8- oxo- 6, 7, 8, 9-t et rahydro-5
- oxa- 9-
aza-benzocyclohepten-?-yl]-%,z-dinethyI-N'-(2,2,3,3,3-pentaf|uoro-propyl)-
mal onani de, to{y GrRTENIRTPEYY - 6- net hyl - 7-[ 2- met hyl - 2- (2, 2, 3, 3

3- pent af | uor o- propyl car banoyl ) - propi onyl am no]
-8-oxo-7,8-dihydro-6FL5-oxa-9-aza-ngzoc%clohepten-9-y|}-acetic aci d net hyl
ester, N o o

N-((6R, 7S) - 6- benzyl - 2-f | uor O;\ﬁ%) 0 , 7, %War 0- 5- oxa- 9- aza- benzocycl
ohepten- 7-yl)-2,2-dinmethyl-N -2 , 3 3+pqgtg¢huoro-propyl)-nalonanide,

N- ((6R, 7S) - 6- cycl opropyl - 2-f | uor o- 8- 0R0-'&? 7, 8, -tetrﬁ@ydro-S-oxa-9-azabenzo
cycl ohept en-

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

10 ¢) reacting a compound of formula

RKN o o
0.0
Lo el
0 R R 6]

2 NO,

with a compound of formula

NH,R® V

to a compound of formula

.
R\u ° a H
0] N._3
(Rkﬂii:[ j?‘HJtF;wTV R
O Rz O
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7-yl)-2,2-dinmethyl -N-(2, 2,3, 3, 3-pent af | uor o- propyl ) - mal onam de,

N-((6R, 7S) - 6- et hyl - 8- ox0-6, 7, 8, 9-t et r ahydr 0o- 5- oxa- 9- aza- benzocycl ohept en- 7-
yl) -2, 2- womeadnshit3bl - (2, 2, 3, 3, 3- pent af | uor o- pr opyl ) - nal ecamprdes/012834

N[ (6R, 7S)-6-et hyl -2-fl uoro-8-0x0-9-(2, 2, %-tri fluoro-ethyl)-6,7,8,9-tetrahy
dr o- 5- oxa- 9- T

aza- benzocycl ohepte b pent af | uor o- pr opyl ) -
mal onami de, Wl]i}-e{eé E gS% é %‘?%ﬁﬂgeg’g 3r/r8 aéd%ﬁﬁg‘gﬁfbfvﬁ tr| fluoro-ethyl)-6,7
-8p2ni S]E |r 32?? gr &Fl)recﬁﬁar@%g?ﬁeggt chr%pggl%)s o%tame(}/ Jnlto pharmace 1caHy accelgtabl% 3,33

N-[ (6R, 7S) - Zeitllad@itionGal(s2- hydr oxy- et hyl ) - 8- oxo- 6
7,8,9-tetrahydro- 5- oxa- 9- azabenzocyclohepten-

or L brred cOMBGONRR A AR | BB e e by s I SRR ot e

of this grouap,6:wherein R3 is benzyl, substituted by two hal ogen atons, are
the foll owi ng conmpounds:

N-(3,5-difl ben r ahy
dr o- 5- oxa- 59 xagglé'l 15‘%5 fff(g%ug?sol#\ly %16 6&[??);%% cﬁ(l—\ﬁargggox@n cOx%’p%uBg}

N- (3, 5-di f| verybenzsgayedNce¢rding %Shetﬁp@&bomnﬂoyal sk8ledyporsén.7, 8, 9-t et rahydro-5
-oxa-9- aza-benzocycl ohepten-7-yl)-2-fl uoro-2-propyl -rnal onan de. The
present confiheficdbvihg fldremidtasnsihasabledanhsed: phar maceutical ly acceptable salts
can be prepared by nethods known in the art, for exanple, by processes
described b L Whi [ conprise a) reacting a conpound |of fornula
with a com)?&\ﬁ‘g of lfﬂl&tpertrlﬂﬁ{%(f't[?t%%gacorrpound of formul a vvherei n R R, R2 R3

and R4 R4 and—nrare a:, describedabove. or reacting ound jof formul a
EDC N-(3-dimethylaminopropyl)-N’- ethyl -carbodiimid- hydroc oride

HOBT 1-hydroxybenzotriazole hydrate,

DIPEA | diisopropylethylamine

THF tetrahydrofurane

LDA Lithium diisopropylamide

10 Scheme 1
NO
(R) 2 O OH
Ho#C o T L gik
o)
HoﬁNLOk — (R»{if . N °
gz H VI NaH, DMF R X
0°C
H ©
OH
NH, Oy o - N H
H,, PA(C) o S M W e TN A0
—_— (R)n N e} —_ 0] Rz \g Xl
MeOH R H x  DMF o
LiHMD

R1
or NaH \N 0
or Cs,CO, CF,COOH
— - TO — = (R) NH,
0O R?

R'Hal or R’ O-Trlﬂate CH,Cl,



wi th a conpound of fornmula NH2R3 V to a conpound of fornmula wherein R R1,
t R2 - Rn3 andj R// nR4"and n are as descri bed above. c¢) reacting a
conpound Wb 2b@voswiza with a conmpound of formula NH2R3 V troT&peaspmssd of
formulawherein R, R, RR and R/R and n are as described above. if

desired, converting the conpounds obtai me#into pharmaceutically acceptabl e
acid addition salts. The,conpounds of_forgula | may be prepared in

accor dance whebingh& pad Rognhg aepedasgibed abgve.giarting materials of formul as
(1, VvV, Vil, Vill, Xil, XiIl and XIV are known conmpounds or may be prepared

according to npthesgakdaenth dcBeme $kiohlpRuinde bEonmulbé nfaylblepuepageddstfobawsat i ons
have been used: Schene 1wherein RRL Rl and R2 and n are as descri bed above.

| n accor dangomipbling 6hfer@uk, VI Ofop exantise Dtert-iutasyaarbbnytaypbe-phydered as
2t ert - but ORYERFSOHY St OSSR SO S OGP AYFFSE Phani e
i s addedst odgnShERMSAdE 210 EPThEMshytciomie siimed forebhyd f bouremiddbernt 0 0C.
Tne, susbénsl oh Lo, BT, (i, PUOUL, b UG 00 LUER, 5. SOmANRE e o il
hours of st jddiiifghl 3tholrsPshering attovCahé minaty iepoaredicndleimaer anhguplied Ai ed. A
compound of formula IX is obtained, which is then hydrogenated with Pd(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
temperature. It is obtained a compound of formula XI, 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 II may be obtained by treating with trifluoroacetic acid in

dichloromethane for about 3 hours.

15

20

25



compound of fornmula I X is obtained, which is then hydrogenated with Pd(IO
%/ C. The obtained conpound of formula Xis treated with

N- ( 3- di mewbybemienspr opyl ) - N - et hyl car bod m d- hydr ochl or iPdTiE®2005/012834

di ret hyl formam de and is stirred overnight at roomtenperature. It is
obtai ned a conpound of fornula X, which % treated with a conpound of
formula RlHal or R*triflate to a conmpound of formula XliI. A corresponding
conpound of fornmula Il may be obtai ne@& eating with trifluoroacetic
acid in dichloromethane for about 3 hours.Schenme 2 XlIla wherein R, Rl and
R2 and n are as descsi bed above. \Anqal ternative process for preparation of

conpounds of, forfulfa || may e prepar d in accofgance with schene 2. Schene
3 wherein RSRlx R\ RS, R4 ' e as _described above. A conpound
of formula | R'nmaybe fpt ai ned as fol lzppws, To a ssedraieiobn of a conpound of
formula Il in txé”%/r ahydr’df urane is added a XonptRIRESTS formula 111, for

exanpl e 2-nmethyl -N-(2, 2, 3,3 3-pentafluoro-propyl)-nmal onam ¢ aci d,

1- hydr oxybenzotri azol e hydrat e,

N- ( 3-di net hyl am nopropyl )-N -et hy --,;bodiinidhydrochlor'g and

di i sopropyl et . ine. After sﬁmﬂﬂﬂng at room t enpey at over night the
sol vent was pengved, by distillation andthe residug was lpugjfied. Schene 4
XVI11 Li OH e:pim t he substituoents—are as dedR) ﬂ:;- oVE." A conpound of
formula |11 meybetprepared as Mot bufis: To a sol ut¥on of put as'®f um hydroxi de
in ethanol a conpound of fornmul%& XVI, for exanple diethyl nethyl-nalonate
is added and the mxture is refluxed for about 4 hours.

H
NH o. OH N o Bn
2 N’
H2, Raney-Ni o Bn EDGC (R);@ -
——  (R); , N _— > 0N\ ge
MeOH R* Bn Xa DMF Xla

LiHMD H,, Pd(C) o

1
R\ o Ry
or NaH N Bn MeOH N
oS Ry N — (R)‘C[ NH,
—_ B . n
Sl n separation of 0 ”

R'Hal or R'O-Triflate enantiomers

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

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

5 accordance with scheme 2.

Scheme 3

4 R\ R'H
R\N ° HO\H>S]/N\R3 i
o O
‘R)ﬂE:[ }NHZ ®
0] R? |

EDC, HOBT, DIPEA

1
R\’ o o o
N 3
R
; NN
0 2 R IA
R

wherein R, R}, R%, R?, R* R* and n are as described above,

A compound of formula IA may be obtained as follows:

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

formula I1I, for example 2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid, 1-



After cooling the reaction mxture is concentrated and purified. Then to a
solution of nethyl- malonic acid nonoethyl ester in tetrahydrofuran, a
conpound wb 2h@wosuiza V, for exanple 2,2, 3, 3, 3- pent af | uor eprmprgéoa visa4

N- ( 3- di net hyl am nopr opyl )-N - ethylcarbodg%nide hydr ochl ori de,

1- hydr oxybenzotri zol e hydrate and N, N-diisopropyl et hyl ami ne are added. The

ol U1 on of MAXGERFEAGEGIE NSNS COHPFT Ao BV ARy or QP are bUAPE” ana
li t hi um hy diypeh Gigor gh Bk rapdtiylanitieXA it tinSnSitirbo@demperanirg bveratightoom
tenperature. All fornms of o tlcaﬁ%é?gggg enanti oners #& cemates or

di ast er eonmelF €O AS g1 dot HhegsHRnY IS nner or as
described in Exanples 1 - 85.Schene 5 wherein the substituents are

descri bed above. Scheme 6 XX The neaniSifle®k 4substituents is described
above. A conmpound of fornmula IBis prepared as follows: To a solution of a
conpound®of formula 11, for exanple 7-am no-9-nmethyl -6, 7-di hydro-

9H- 5- oxa- 9- aza- benzpcycl ohept en- 8- onegi ot et r ahydr of urane ¢ s ddgd
L-(+)-1actic acild, 1-b¥]dn@eyelmnzo1t/q ol _hydrate, ¥  ~ R
N- ( 3- di mathyﬂ/aiar]'k Rropy %"N_thy&g {%'ni dhydrochl or i &' amiH ..
dii sopropyl ethylamne. Mfter stirring at roothtenperature over night the
m xture is added to aqueous hydrochloric acid, extracted and purified. The
obt ai ned conpound of fornmula XX is then treated with 4-nitrgploeanyl

chl orof ormat eand with a conpound of forrmula V, for exanple

2,2, 3,3, 3-pent af | uor opr opyl am ne tonbgghn a conpound of gkomrfyl a 1 B. The
det ai | ed description can be foundHm £€s 1 - 85 8¢ Nppunds of
fornula I may be converted to a corrgsponding acid additi®n salt, for
exanpl e conpounds, containing an ani ne group?

wherein the substituents are as described above.

A compound of formula III may be prepared as follows:

To a solution of potassium hydroxide in ethanol a compound of formula XV, for
10 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 a 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-
15  ethylamine are added. The mixture is stirred at room temperature for about 18 h and
purified. To this solution of a compound of formula XVIII in tetrahydrofurane, water
and lithium hydroxide are added and the mixture is stirred overnight at room
temperature.
All forms of optically pure enantiomers, recemates or diastereomeric mixtures may be

20 prepared in conventional manner or as described in Examples 1 - 85.



The conversion is acconplished by treatnent with at |east a stoichionetric
anount of an appropriate acid, such as hydrochloric acid, hydrobromc acid,
sul furi c wWoi2do6/m@it36i ¢ aci d, phosphoric acid and the |i kecTardoosnymsas c aci ds
suchas acetic acid, propionic acid, glycoléc acid, pyruvic acid, oxalic
acid, malic acid, malonic acid, succinic acid, maleic acid, fumaric acid,
tartaric acid, citric acid, benzoic aci cininam ¢ acid, mandelic acid,

met hanesul f oni ¢ aci d, et hanesul f oni ¢ aé%gL—p=toluenesulfon|c aci d,

salicylic acid and the like. Typieally, the free @@se i S dlssolved in an

i nert organic solﬁant guch\@SDd' 9H et her, ethyl at hl or of orm
et hanol or nethz Nagd the i and khe ag ed | lax. sol vent.
The tenper at@@ mai rtNad, ne and THea eéultlng sal t
preci pitates spofit apetusly o E&gught out of sot’ution with | ess
pol ar solvent. The aci@ atldi € PEER conpounds of formula | maybe

converted to the correspondlng free bases by treatnent with at | east a
stoi chionetric equivalent of a suitable base such as sodi um or potaSS|um
hydr oxi de, potassium carfgonate, sodi um bi carbonate, anﬁnnlag the like.

The separation of two i.so 1§ p forned i Wsual e angie by
fIashchronaLQgLaphya lic bpg aNgrfadi eN%
50% 50/ o- mi xture of h e andrEt ®yl acetate as the g%pounds

of fornulas | and their pharmiceuticalvly usable addition sa?ts possessm
val uabl e pharmacol ogi cal properties. Specifically, it has been found that
t he conpounds of the present invention inhibit the g-secretase. The
conmpounds wehereimMRSubgateds il Rsehedarse. W th the test given hereinafter
Description of g-secretase assay The activity of test conpounds can be
eval uated i n assays which neasure the proteolytic cleavage of suitable
substrates by g-secretase activity. Thegentan be cellular assays where
e.g., a substrate of the g-secretase is fused in its cytoplasnlc dormain to

a
0
N OH
i R
o @[ }NHZ in THE ( ){:[ }H#R
O R

EDC, HOBT, DIPEA

O °
)L XXI Ez:j: jj?_ NHR® V
CH,Cl, HR* R Wi:L

pyrldlne

0]
_E:[ }HR R4\n/ "

The meaning of substituents is described above.

B

10 A compound of formula IB is prepared as follows:
To a solution of a compound of formula II, for example 7-amino-9-methyl-6,7-dihydro-
9H-5-0xa-9-aza-benzocyclohepten-8-one in tetrahydrofurane is added L-(+)-lactic acid,
1-hydroxybenzotriazole hydrate, N-(3-dimethylaminopropyl)-N’-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



transcription factor. Cells are transfected wth this fusion gene and a
reporter gene, e.g.,firefly luciferase, which expression is enhanced by the
transcri pyvoanodmmetser . Cl eavage of the fused substrate bpcyapeasoizmse wl |

| ead to expression of the reporter gene which can be nonitored in
appropri ate assays. The g-secretase activi Yy can also be determned in

cellfree in vitro asays ere e.g., a cell | cont ai ni ng_the.

g- secret as Andap? %QOWOW\I‘%&'{QFQH AR ampie %%?%gﬁwq?j@fqr% PUATERS &t e
which is cleayead doghpdi@dApRirghder.i des. The anmpunt of produced peptides can
be determned with specific ELISA assays. Cell lines of neuronal origin

secrete Abeta peptides which can_be neasure ith the specific ELISA assay.
Treatnent\ﬁhqg%ﬁ- ﬂﬁgmﬂHF@ﬁgFHHQﬁql 9@8@?2%§§e | eads to a reduction of

secreted Abeta thus providing a neasure of inhibition. The in vitro assay
of g-secretase activity us a 93. nenbrane fraction as a.sour.ce of

g- secret ase dﬁﬂn%“FEE%W%¥ﬁgﬁFnﬁggﬁéﬁBEFFﬁ?@ﬁffgiﬁan§BR§$§%aC%agﬁggn
C-t_e][_m nal s%ﬁafho;a@iﬁmp@%%o@ﬁdm@mmnﬁfgwmaégfcmpa xH stidin tail for
purification ich is expressed in E coli in a regulatable expressig
vector, e.g. Pl gomvensings ?%EB?PS‘FWY BrAGmER ?tﬁg%shﬁﬁﬁéchoén%ﬁ%a P BHQ% ed
APP fragment, WrePrikRakil sicRbl Byddcidefic edidsgdedeanagaidisulfié aid, micel | ul ar
dormai n and whi'ch constitutes the

i , g-secretase, substrate. The assay principle
i's descri beaFidphosphavicecidand thrIAKS, gnf PISANICEESE S a%%’dd@‘;iz PrﬁBi?é%%&é‘%l | sp
are nechgni g%dwé adids B&'r%r_%%ﬁ[‘gxélibacﬂi, £NE 2B m 16 8ie btidnsicsinicaoldatredkibycid,
differentia centr[f gatjon. The nenﬁéanes are.sol ubil.i,zed jn detergent
(0. 25 % CHAPRSDricastl, it acddciffie 3¢ nW%@t&é‘W&Pé?“ﬁ‘H@ﬁgf 3986t des

whi ch are p@%ﬁﬁ%@&lmi&cﬁﬁ%@h&%ﬁoﬁic%amagaomnéshﬁoﬁubsiarsan@/haaeddaaehe ed by
specific ELI SA assays as described (Broc

1 D€ ockhaus M et al, Neuror r 7),
1481- 1486 (Hloo8ypicaie thleredrsely deophpetitdd BHORF g&ﬂ}cé@lﬁ?b%ldﬁﬂﬁ ‘%E%Yt ‘ﬁtgg’i’i) st
bel ow are dgﬁgﬂ bede SRIMRIah &thhdl BE nitis@er fldanelikéhnbithd ait atded ¢goapounds
of formula nd tNhe p

- a armaceutical ly acceptable salts $° ﬁﬁFCO oundg of
fornmul a 15 ceimileselyen. Bee tpariipment Siandage betwesne) ¢ F"Pﬁig C:) rrr%tsgl&ﬂ% Eal
preparati ons,. Ih&RNBEMBELULY ©RImARARE @H: 8BS0 LBtion il issictiradhenal |y,

e.g. in the

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

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 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.,



formof tablets, coated tablets, dragees, hard and soft gel ati ne capsul es,
sol utions, enul sions or suspensions. The adm nistration can, however, also
be effectwd w@atsad3by, e.g. in the form of suppositoriespCpapPeovseImBlyYy, e.(g.
in the formof injection solutions. The conpounds of fornula | can be
processed with pharmaceutically inert, indfganic or organic carriers for

t he productl on, of pharnmaceuti cal preparatl ons Lactose, corn starch qr

deri vat i ves frefedferase.aykich exrsasion inenhgacest by the tearaptisndastae Jlarecchthdge

used, for e[yﬁﬂgﬁ)lstﬂjstrgée bﬁ%&%{ %vglglﬁaé ) x‘ro??s'sf%k f 1fed fr@erté%ﬁlg &ihith G ggees

and hard gelatine caps e carriers or S I ne capsules

are, for ex %rmln%recm%ge%ﬁrm@ask@s MRXEScrekAb Gctivi§¥hn 8106 bsl deeehninied i €b11-
polyols and the like pendi ng on the nature of the active substance no

carriers ar éee hovievesays wdisd 4.9, arcseﬂdlysaectontmmmg tlmea;eecm‘tass obmp@hammimted
capsul es. SUI bIe arrjers.for pr.a ol,utions s are,
for exanpl e Sé‘ft ‘ic)l N"@ F‘ée”vﬁg T’e Wl?}g‘g %‘P{? ﬁ éﬁ ﬁtatpﬁgtl??sd'gﬁ "f%fbl e
carriers fonfptydpos peptidescaarte, defe@ﬂhn&?daﬂi}ﬂh ecfﬁatBM&ﬁl as3tiysh@etl éinedbfoi | s,
waxes, fats, senl-lqu|d orAgigU|d oIs and the like, I? $q?ﬁﬂ3§§utica
pr epar at i onSeREmal GRFR SRFETEe APGHRPEPHLSS ‘é} ¢ARcfeaeswed Wit the sRrdc
stabilizers,gq tr[trbﬁﬂleﬂgﬁﬂh%om%gyﬁés' XIJI'H@E PhiBSRLERGEIeads b Qr&dUcBon of
flavorants, salts tfor varying the osnotic ressure buf fers, nmasking agents

or anti oxi daeﬂrgedmhetythmpratf@mg@dne@um gftiphibititoher t her apeuti cal |y val uabl e
substances. Medi canments cont a| n| ng a conpound of fornmula | or a

phar maceut i cce ereof a her apeut i

carrier 4t ecfglfé%VI %]Yé) - SS‘fr f’FeaCBV%}é'é?ﬁS iﬁl’vﬁﬁ%’l%"ﬁn '88°¢ :frs aryarsocg{é}scefo or
their produ tsjeajatasé"ﬁi e{] e%&%fﬂaﬁ?@lb%ﬁgﬂa&gL%& c%ﬁsﬂf‘?)rf%ec@ffpﬂhﬁﬂglslogfanﬁﬂé mul a
| and/ or ph rmaceuti c ﬁy acceptabl e acid addition salts and, if desired,

one or nor e acidhefhurher APR lﬁuaedad) » Gxhiatidanhs foubeifenieswhishds expgessesiin Eegoli
adm n | strat I1r(1) A rg (1)1[& & 883 &?{?nWﬁEth %&eHE{ISWﬁﬁ réclaﬁlrb %hﬁ@ﬁnl CYJIrlleEt%ran to

carriers. In ac ance e Ion co OUI’I ornu as well

as their thﬁ@ﬁﬁ@d&técﬁ@Pﬂ’ Frageeepitatt fesslad dfter Eﬂs@cﬂd&%‘ dkéavhgb dthke earicelbilaror
prevention of illnesses based on the inhibition of the g-secretase, such as
of Al zheifrerdosiadi srehwhkichrcongdimentheameeretase 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 % CHAPSO) 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 ICs5,<200 nM. In the list below are described

some data to the y-secretase inhibition:

Example No. ICsp in vitro Example No. 1Csq in vitro
3 172 51 29
12a 177 52 110
15 > 70 53 90
17 190 56 140
18 150 63b 15




including but not limted to cervical

dosage can vary within wide [imts and wll,
to the i ndowbemiicequi rements in each particul ar case. pCm/EPR@s0#84 of or al
adm ni stration the dosage for adults can vary from about 0.01 ng to about

1000 ng per day of a conpound of general” Bornula | or of the correspondi ng

anount of a pharmaceuticall

y acceptable salt

carci nomas and breast carcinomas. The

of course, have to be adjusted

be administered as silngle ¢
upper limt cap al so be ex

Hose dA0in di Vi ded
teeded when t

t hereof . The_daily—dosage may
%abses and, ir]rggddiyti on, the

his is found

to b e indicdted. Tab

| et Fornul ati om— (W&, Gam
100 ng 500 ng 1. Conpound ¢
DTG 125 105 30(150 3. Sta-f

of fornul a |
Rx 1500 6 6 6130 4

Tatiogy T renm I ngre@gpent s
5 25 100 500

ng/tabiet 5 ng 25 ngy
P. Lact ose Anhydrous

30 30 150 5. Magnesiifm St e:
Procedure 1. M|x itens 1, 2

Mcrocrystalline—Call ul ose 30

rate 01 1 1] Total®®67 16f7 167 #31Manuf acturing
», 3 and 4 and granulate wth purified water. 2.

Dry the granul at—xC0C 3 Pasgpt e granul egat hrouph sui tzable nilling

id mx for three m nutes;

equi pnent. 4. Add item 5 ar

conpress on a suitable

press. Capsule|Formulation|ltem|ngredients ngy/ capsile 5pg25-my 100
500 1. Corpound of & mula|lA orll0B 5 25 100 560 2. Hydrout® Lactose 159 123
33 90 73a 130
34 80 74 25
36 40 78a 19
37 70 78b 130
38 35 79a 14
39 170 79b 950
42 110

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

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

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

5 form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,

emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

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

The compounds of formula I can be processed with pharmaceutically inert,

inorganic or organic carriers for the production of pharmaceutical preparations. Lactose,

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,



3. Corn Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnesium Stearate 1 2 2
5 Total 200 200 300 600 Manufacturing Procedure 1. Mx itenms 1, 2 and 3 in
a suitablwormosawif3er 30 minutes. 2. Add itens 4 and 5 amdTmP005m12834
mnutes. 3. Fill into a suitable capsul e.we foll owi ng exanples illustrate
the present invention without limting it:”The exanpl es are conpounds which
can exist in

optical l'y pa?%glg O%{nﬂgggggagt rlagg i@e&lhﬁ%egntﬁ%tbre]@%ier?%rrs%(p:gom tcneless’atre(:),rfora S

((S) ~8- ox0- bxafpde, Fratighlr @heddeded oy Aralesa 73, baniziguid loo Hgpideyvlybisyanyl-the like.
(2,2,3, 3, 3-pentaf | uoro-propyl )-rnal onam de a) 2-Meth gl-nmalonic acid

nonoet hyl ester,..Jo solution of 6.44 (115 n’m)lg ot assi um hydﬁ%x'.de in
200 i of et hanBr BEEgeHeal HoR ALKy AR £ TP RREI) e At and
t he m xtur esmﬁﬁ(zjd’rgfv&dgm@agle?fs, dmtileifies, swifetediersc asdbiantg, fiberieacilisdor varyxingr e
was concentrated by disti ion 0 m of water.we dded and the m.xture
W oxt r ot Bif POR aFmte s PHERTB R O G ST RoTan g G Ll

aci dified wbthar divtdpedticatlvaliubisle sghsthratd extracted with ethyl acetate (three
times 50 m ). The conbined organic |ayers were dried (MgSO4), concentrated

snder, £ eduoed pLRsRute AU USSR, LRSI ASPRASRCAR T (1

gl) - mal onank&eptabld sdit thdrectahé b tHe@apeusiodllitined catied ara@lsg ahlddjdt ofithé present
met hyl - mal oni ¢_aci d nonoet hg}E ﬁster i,n 20 rahydraofuran 1.58 g
pBnta

m,.of tet
(10. 6 mmol ) TFEOD agisg Pro q%prggpgfb , Mcﬁiec,onggrg s [Fipgigg goc 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 I or of the corresponding amount of a pharmaceutically acceptable salt
thereof. The daily dosage may be administered as single dose or in divided doses and, in

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

Tablet Formulation (Wet Granulation)

Item Ingredients mg/tablet
25 5mg 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. Magnesium Stearate 1 1 1 1

Total 167 167 167 831



mol ) of N (3-dinethyl am nopropyl)-N -ethyl carbodii mde hydrochloride, 1.44
g (10.6 mmol ) of 1-hydroxybenzotrizole hydrate and 2.75 g (21.2 nmol)

of N, N- di iwopo@gegizet hyl am ne were added. The m xture Wa®CIEPROSOH1ZEB4 r oom
tenperature for 18 h . The m xture was poured onto 0.5 N HC (50 nl) and
afterwards extracted w th dichl oronet hanEZchr ee tinmes 50 m). The conbi ned
organic layers were extracted with 0.5 N aqueous NaHCO sol ution, dried
(MySC") andMenslegigripgFrowdsre enpved by distillation. The residue was
purified by colum filtration (hexane/ ethyl acetate = 2:1) toyield 2.38 g

(81% of the tijfhei&APOURANAS Mot L L4ty ShthlJurified satérd, M5 me (%: 276.1
(MH + 100%}. c% 2- Met hyl - N- %%{92, § 3, 3-pent af | uor o- propyl ) - mal onam ¢ aci d
To a sol uti én oPryithg ggpruées3t Rkt )

2- Met hyl - N-§ 2, 2p3; he3rRenbadhkoighuiriklpwilingRy@Barht acid ethyl ester in 40
m of tetrahydrofurane, 20 m of water and 1.0 géZG Il) of lithium
hydr oxi dé wér e Adddemainnd e ior e BIHES SPTPFEHoD %‘?%% €%t room
tenperature. After concentration in vacuo water (50 ml) was added and the
m xture was extracted w th dichl or gggiiltemen{diifoee tinmes 30 ml). The aqueous
phase was acidified with 8 N hydrochloric acid and extracted wth

di chl oronet hane_(thyee tinmes 30 m). The cpnbi ned organic |ayers fromthe
second ext r H&H) bi%r—‘%é@éédri ed (MySO4) andﬂg&é%%ieat ed in vacuo to give 1.62 g
(949 of the title conmpound as a white sPhigd, MI5vhg (%00 1A47. 9 50Mrig +,
100). d)

2- Met hyl - N- ((S)-8-o0x0-6, 7,8, 9-tetrahydro-5- oxa- 9;.aza- benzocycl o ten-7-yl)
-N - (2,2, (1-, 3, @03‘5’@%}{1&(’%8{5@”&‘%&% 1) - n?r:i onanide To alégl ut i ort%s@f 0.07 g
(0.37mm|y 6S) - ifyafglﬂqa@boze di hydr o- 9H 5- ox3® 9- arE@benzocyé8 ohept en- 8-one in
7 m tetrahydrofurane were added 0.15 g g}g 59 rm%l) 2- 0 0
met hyl - N- (232, 3C8rBSWEH af | uor o- propyl ) - n&Ponami € aci d, 6° 09 g (6. 59 nmol )
1- hydroxybgnzotrgj.azol e hydrate, 0.12 g (Q059 mml ) 10 25
N- ( 3- di net hyl amopropyl ) - N - et hyl carbod m g hydr chhl orid gnd 1.0 gd (5.9
mol ) di i sopr opMagREjREmisEteAfter stirring at

Total 200 200 300 600

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.



room tenperature over night the solvent was renpved by distillation and the
resi due was purified by chromatography on silicagel with

ef hyl acetwoebdwpiBae (gradi ent 0-80/100-20) to yield 0. PETEPLRBM) 2834
2-nethy|-N—((S)-8-oxo-6,7,8,9-tetrahydro-5-oxa-9-azabenzocyc|ohepten-
7-yl)-N - (2 2,3, 3, 3-pentafl uoro-propyl) - fal-onani de as i ght yellow solid,

Ms ne (9: 410. 3 (MtH

N-((S) - 9- Mibrypllmipg éxaesnpﬂe@@&tﬁaég&wﬁf%t igventiongwithonthimyng e TonaBrmies7- yi )
-N - (2, 2 (ﬁrg@&nlp@ﬁ{d@whq@lr@ngmpml the ferhosfatiastea)mbti¢ Zyi@nis, as racemates, or

>3, 3- Pentafluoro nam c acid was obtained in conparabl e yields
accordi ng FBOPﬂgﬂg E%ﬁ%? éscrlbed for 2-methyl - ™ Y

y;é$h2|3 3|3 pfntafluorg pgogyl) mal onam ¢ acid (see exanple 1) using

[ yl mal onate instead o i ethyl nmethyl-malonate in ste 9 :
234.1 (MH + 100). b) Example 1 P&, W e (%6:
N-ng) 9- N@thyl 8- 0x0-6, 7, 8, 9-t et rahvdr o- 5- oxa- 9- aza- benzocvcl ohept en- 7-yl )
_g 31( 2, %2 %Sﬁ]}ﬂ%t(@if) |8LU3{006 ﬁ@@te&laﬂﬁ&b@@iﬂ 97 BeRzdePtlvlidpdén-pfylJANOG g

( ) > hyl 7-di hydr o- 9H 5- oxa- 9- azabenzocydohept en-
8-one in 5( Zté@rp&nga@iuempm)v@ﬁ@naﬂ d 0.07 g (0.31 mml) N

(2, 2,3, 3,3-pentafl uoro-propyl)-malonamc acid, 0.04 g (0.31 mol) 1-

hydroxybenzo i azol e hydrate, 0.06 g (0.31 nmol)
N-(3-dineth prop | )-N -ethyl carbodiimd- hydrochlorid and 0.1 mi
(0.62 mmol) ethylam ne. After stirring at roomtenperature over

ni ght the n1xtm Wﬁs added to I N aqueous hydrochloric acid. Extraction

wi th di chl or onet Han foll owed by washing with saturated agueous sodi um

bi carbonate sol ution grying with sodium sul fate, and chromat ography on
silicagel wth ethylacetafel/heptane yielded 0.05g (39%

N-((S)-9-nethyl -8-0x0-6f7,859-

t et rahydro- 5- oxa- 9- aza- benzocycl ohepten-7-yl)-N - (2, 2, 3, 3, 3- pent af | uoro- pro
pyl)- mal onam de as white solid, Ms me (%9: 410.3 (MtH +, 100). Exanple 3

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

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 ml). The combined organic layers were dried (MgSOx), 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)-malonamic 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-pentafluoropropylamine, 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-
ethylamine 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) to



2- Met hyl - N-((S) - 9- net hyl - 8- 0xo0-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza- benzocycl ohep
ten-7- yl)-N-(2,2 3,3, 3-pent af |l uor o- propyl ) - mal onam deThe titl e conpound
was obt aiwedosaneeapar abl e yi el ds according to the procedumpoodesssd bed for
exanpl e 2b using 2-nethyl-N-(2, 2,3, 3, 3-pent af | uor o- propyl ) - mal onam ¢ aci d

i nst ead of hL(2,2,3,3,3-pentafIuoro-promﬂ%inalonanic acid, Msme (%:
424. 4 ( MtH+,, gfo% Fxgrrpl 4, . . . :

2, 2- Di met hynelf238s Sé-Or)ré’fﬁiﬂtlt@C@%H’-O@Pe} agwhite gystafingsalis NS gv gﬁ%%:azjéénzocycl
ohepten- 7-gEN106%, 2, 3, 3, 3- pent af | uor o- propyl ) - mal onanmi de a) 2,2-Dineth
gl -N-(2, 2,3, 3, 3-pentaf | uoro-propyl)-mal onam ¢ acid was obtained in

conpar abl e yi el ds ﬂp ording.to the procedures described for 2-nethyl-
N—(2,2,3,3;SL%@&ﬂ&ﬁﬂﬁé@@ﬁ%g%%§ﬂ¥5#@QéﬁgﬁgiiaéPB@Pgéﬁggxanple 1) using

di et hyl di nethyl-mal onate instead of diethyl nethyl-mlonate in step a), M
me (%: 262.1 (M, ggg). b :

2, 2- Di mef hyte nsplpdpn of hBEH§ P mmela- Msthyl-dl-{2at-r iR e BEgR TP Ry FHUAATH | oh
epten- 7-yldcidethiPostr & & 3d BERtAh)d6fu@arRl 2P bf Wateaadi de g Thentrhdl) of
conpound was obtained, jn co rabl e yiel ds accqrding to,the procedures
descri bed flhiun bfﬁlloél pvese adiled and the mixture was stirred overnight at room

ﬁﬁ (2-2 dl2 rrgt gyﬂgnh&&at%u%i Rftd c%n@&mal@i‘dnuﬁ ;'v&ularmyﬂ (66 pAB B add el agh@itﬂe inateaghsof
100) ’ E;(a’rrpl’ @ct%%’ped%vithuc(l)irc}?loporn?gcﬁar)le gﬁreg ’gg{g‘s (3:0 ?rﬁg.dfhel\a/t%uggu% pila{ge'wzfé%%d?ﬁe(dM H =,

N-((S)-3pFl w%%'}?h?%Bbeiga@&‘an@ X BtA-high ARANAG RreBraQ¥ &chPecatiesienAnCY Cl Ohep
ten-7- yl)-2-nmethyl-N -(2, 2, 3, 3, 3- pent af | oro-propyl)-, | onam de a)
(S)-2-tert- Bt exn neh PrEBRLEIaIe HBom-thusepanebexstastinn pegs %Q“Sraagi oni ¢
acid 5. 00 QgeapbrafedMmBhdud R)give 167 § (BU)QOF YEAHIORHhAHIID2s3~NEH S3KN,- Pr opi oni ¢
acid in 5 nl dinmethyl formam de were added to a suspension of 2.25 g (51.7
mol ) sodi uMSHper e 24505 0 di net hyl f or mani de at 0C. The suspensi on
was stirred for 1 hour and then

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

To a solution of 0.07 g (0.37mmol) (S)-7-amino-6,7-dihydro-9H-5-o0xa-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 hydro\xybenzotriazole hydrate, 0.12 g (0.59 mmol) N-(3-dimethylaminopropyl)-N’-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-((S)-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-((S)-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



4.5 mM (26.8 mmol) 2,5-difluoro-nitrobenzene was added. After additional 3
hours of stirring at OC the m xture was poured on ice/water. The ph was

adj ust ed wo 200ép18ddi ng 7 mM  25% aqueous hydrochl ori ¢ a®ecu/EPEMSNH#SB4 on Wi t h
et hyl acetate and chromat ography on silicagel with ethylacetate/heptane 1:1
yielded 4.35 g (52% (S)-2-tertbutoxycarbonyl am no-
3-(4-fluoro-2-nitro-phenoxy)-propionic acid as yellow solid, Ms nfe (%:

343.0 (M H +, b)
(S)-3-(2-Am no- Elm%uoro phenoxy) - 2-t ert - but oxycar bonyl am no- propionic acid
4.35 ¢

(S)-2-tert-But oxyc}&r\%onyl am no- 3- (4-fl uoro-2-nitro-phenoxy)-propionic acid
in 80 m nethanol qu € hydrogenated with 0.14 g Pd(10%/C. Chronat ography
on silicagel wth eLchtoromethane/ nethanol 9:1 yielded 2.08 g (52%
(S)-3-(2-am no-4-fl [uo ophenoxy) - 2-tert-but oxycarbonyl am no-propionic acid
as Ilght br own SO|I me (%9: 313.0 (MH +, 100). c

((S)-2-Fl uor o- 8- oxo- ,8,9-tetrah g :

dr o- 5 oxa- 9-aza- benzocycl ohepten-7-yl) - carbanic acid tert- butyl ester 1.96
g (6.24 mol)

(S)-3-(2- Am no- 4-f | uor o- phenoxy) - 2- t er t - but oxycar bonyl am nopr opi oni ¢ acid
and 1.20 g ( I')-N -ethyl carbodiim d-

hydr ochl ori %é 511 fC ,%ca9¥1 irred overnight at room
tenperature. Extraction wlth wat er/ et hyl acet ate and renoval of the sol vent
by distill astram‘[;tamledieﬂcolnﬁa‘tge 1i86%%ccording to the procedures described for 2-methyl-

S)-2-fl tetrah 5.
Tyl - car bai @ abr afpl pon B o G (o SR PR e S onats
(MtH +, 40)inst24d of dief)y] me8Fl-MERnatain step a), MS m/e (%): 234.1 (M-H", 100).
((S)-2-Fluoro-9-nethyl -8-o0xo0-6,7,8,9-tetrah g

dr o- 5- oxa- gb)%l gggf&é@&é%ﬂ-;P;E%F—%S%,g—kt}[zih)valcoa—‘g—%§£@9(—:azg—q}.egzéc%Eltohpﬁélwﬂy?)s—Ne—r To a

sol ution of
((S) - 2- Fl uof22,83 dxperfiafficBo-Prémi radalabamide oxa- 9-
aza- benzocycl ohepten-7-yl)-carbam c acid tert-butyl ester in 20 n

tetrahydrof 15 838tution of 0.06 g (0.31mmol) (S)-7-amino-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-

10 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 mmol) N-(3-dimethylaminopropyl)-N’-ethyl-
carbodiimid-hydrochlorid and 0.1 ml (0.62 mmol) diisopropylethylamine. After stirring
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 solution and drying with sodium sulfate, and chromatography on silicagel
with ethylacetate/heptane yielded 0.05g (39%) N-((S)-9-methyl-8-0x0-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-y1)-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-((S)-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-
y1)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



were added at -750C 4.57 g (5.46 mmol ) lithiumbis (trinethylsilyl) amde
(20% in tetrahydrofurane) followed after 10 mnutes by 0.34 m (6.55 muol)
met hyl i odwoenoe8ii136i ng was conti nued overni ght whil e t heCwEPReSH12836
allowed to warmto roomtenperature. The sol vent was renoved by
distillation and 300 ml saturated aqueousz%odi um hydr ogensul fate sol ution
was added. Extraction with ethylacetate and chronat ography on silicagel

wi th et hyl acet at ptane 2:8 yielded 0.87 g (519 ((S)-2-

f1 uoro-9-net hyl - 8- %0- 6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- aza- benzocycl ohept en- 7- yl )
-carbam c acid terjJ-butyl ester as white solid, M5s me (%: 333 (MtNa +,
15), 311 (M+H +, 70)< 255 (100). e)

(S)-7- Ami no- 2-fl uofo- g=tret hyl - 6, 7- di hydr o- 9H- 5- oxa- 9- aza- benzocycl ohept en- 8
- one A solution of .85 g (2.74 mol ) ((S)-2-

puor o- 9- et hyl - 8- oxg@- 6\, 8, 9-t et rahydr o- 5-

oxa- 9- aza- benzocycl 8heft en-7-yl ) -carbamic acid tert-butyl ester in 20 ni

di chl or onet hane was ted with 21 m trifluoroacetic acid for 3 hours.
Extraction with aqueous sodi um bi carbonate sol uti on and di chl oromet hane and
renoval of the solvent gave 0.52 g (909 ) - .7-am nos.2-

puor o- 9- et AE tide PPNl Wanektaing &@“ﬁféé@ﬁ%@é?%’ﬁ@ﬂ?éﬁh@%ﬁe& 58 white
solid, M5 mie (B84 fof ttardpleMbHisihg 21080hyl-N)-(2,2,3,3,3-pentafluoro-propyl)-malonamic
N-((S)-2-Fluoro-9-net hyl -8-oxo-§, 7.8, g-tetr hydr o- 5- ox ?’{yﬁi (l(afe)n ¥c| ohep
Lo 7. g1 ) - 2castesgias AP oo pob AP RS PP ST R S0 (e FRGY L 1o
conpound 5\/\6.?%@{@.&6@@1 in 71%vyield according to the procedures descri bed
for exanple using 2-nethyl-N- (2,2, 3, 3, 3-pent af | uor o- propyl ) - mal onam ¢
acid and (S)-7- Example 4

am no- 2-fl uoro-9-net hyl - 6, 7- di hydr o- 9H- 5- oxa- 9- aza- benzocycl ohept en- 8- one,
MS me (9: Bi - - -8,788,9-tetrahydro-5-oxa-9-aza-benzoc clohepten-
N-((S)-3- cng‘fr1 %3"36 nﬁﬁy@%ﬁ%@%@ " Y

>0- t et r ahy dr7eylENOXa28. %3 penieflpowoypiopRepralanamide

yl)-2-methyl-N -(2, 2, 3, 3, 3-pent af | uor o- propyl ) - mal onam de

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-((S)-9-methyl-8-0x0-6,7.8.9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-v1)-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-H", 100).



a) (S)-2-tert-Butoxycarbonyl am no- 3-(5-chl oro-2-nitro-phenoxy)-propionic
acid The title conpound was obtained in 57 %yield according to the

pr ocedur esodesawiised for exanpl e 5a using PCT/EP2005/012834
(S)-2-tert-but oxycarbonyl am no- 3- hydr oxy- g%opionic acid and 4-

chl oro-2-fl uoronitrobenzene, Ms me (9: 9.0 (MH+, 100). b)
(S)-3-(2-Arrino-5-cbioro-phenoxy)-z-te]%}81 foycarbonylanlno propionic acid
The title conmpound was obtained in 50 according to the procedures
descri bed for exanple 5b using

(S d2 }vgr:ﬂ Ry ggﬁy@ﬁ{d}erwhﬁmym =03l &7, 8,f9|-1€éfrﬁh5?dr615t 6:0- PRENBUYJoCY (I Pk @7 €

aci e

((S) - 3- Chl obk- 9%61§Ifléﬁéi%@FW&&VHPdﬁﬁpﬁQénﬁoﬁT%dﬁenzocycIohepten 7-yl) -
carbam c acid tert-butyl ester The title conpound was obtained in 85 %

yi el d according to the procedures described for exanple 5c using
(S)-3-(2-am no-5-¢€ r o- phenoxy) - 2-t ert - but oxycar bonyl am nopr opi oni ¢ aci d,
MSme (%9: 311.0 {MH +, 100). d)

((S)-3-Chl oro-9- nethyl - 8- oxo-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza- benzocycl ohept e
n-7- yl)-carbam c a€l d=tert-butyl ester The title conpound was obtained in
65 % yield according to ot he procedures described for exanple 5d using -
((S)-3-chl oro-8-o0xo-@; 7 8, 9-t et rahydr o- 5- oxa- 9- azabenzocycl ohept en-
7-yl)-carbamic acid fert-butyl ester, MS me (%: 327.1 (MtH+, 100). e)
(S)-7-Am no-3-chl oro- t hyl - 6,7-dihydro-9F+5-oxa-9-aza-benzocyc|ohepten-8

- one The title conpoundrwas obtained in simlar yield according to the

procedures described for exanple 5e using

((S) - 3- ch onptP-IREDBhtoRy Q¥ Bobiatni@o B tzpﬂﬁ@fmymnﬁrdévbe@&ﬁ@)@@daememdcI ohept en

- 7-yl)-carbamc acid tert-butyl ester, MS me (%: 227.3 (MH+, 100).f)

N-((S)-3-Chl oro-9-nethyl -8-o0xo0-6 7

8| ;9 t2et r taEYF%r(f@ g5(2@4§n1%bgz(§)htec@1$?ﬂﬁ6iy@5l®|@h #Bmino-3- hydroxy—pr_?plomc acid in 5 ml .
me ent af | yor o- Qrpoun

&as obtalngdﬂpﬁ @é@@@ﬂ@@ﬁ“@éﬁ%*% Hgaﬁﬁpﬁﬁé”é?gg%5 @ggﬂ 8§Qfﬁﬁ%ﬂn§% ade

(55%) in 5 ml dimethylformamide at 0°C. The suspension was stirred for 1 hour and then

10 4.5ml (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 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-
butoxycarbonylamino-3-(4-fluoro-2-nitro-phenoxy)-propionic acid as yellow solid, MS
15 mle (%): 343.0 (M-H", 100).

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

435¢ (S)-2-tert-Butoxycarbonylamino-3-(4-fluoro-2-nitro-phenoxy)-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%) (S)-3-(2-amino-4-fluoro-

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

c) ((8)-2-Fluoro-8-0x0-6,7 .8.9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic

acid tert-butvl ester

1.96 g (6.24 mmol) (S)—3—(2-Amino—4—ﬂuoro—phenoxy)—2—tert-butoxycarbonylamino—
25  propionic acid and 1.20 g (6.24 mmol) N-(3-dimethylaminopropyl)-N’-ethyl-
carbodiimid-hydrochlorid in 25 ml dimethylformamide were stirred overnight at room

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



exgm(als)e 2b using 2-nmethyl -N-(2, 2, 3, 3, 3- pent af | uor o- propyl ) - mal onam c acid
an -7-

am no- 3- cnban@/@1set hyl - 6, 7- di hydr o- 9H- 5- oxa- 9- aza- benz ecympredspima4+ 8- one,
Ms me (%: 458.1 (MrH +, 100). Exanple 7

N-((S)-3,9-D net hyl -8-o0xo0-6,7,8,9-tet rahy%ﬁ"o- 5- oxa- 9- aza- benzocycl ohepten-7

-yl)-2- nmethyl-N-(2,2, 3,3, 3-pentafl - | ),- mal 1
(S)-2-tert -Bﬁéﬁi}é&ﬁb@ﬁ%al @rﬁ%ﬂg&%3%?%5?-8%%%11%9'32@%% ‘3 ai’igjr opi oni ¢ aci d
The title cCoReBRTbIEnORyBlARNiDa8d t belyllesf&CMITNNG(% @ 31hQVPRNOLEAB) £S

descri bed for exanpl e 5a using
(S)-2-tert-%917t@@g§r‘53n%l %@a @9-7h(95c§P-oxy-propi onic acid and 3-
fluoro-4-nitrotoluene, M5 me (%: 339.0 (MH +) . b)
(S) - 3- (2- AnEN@s P2mEL M- 9-PREMANYIx26 B d-tdidh Py CRORODYAzaBe ARy G pdsti-g- aci d
The title coppound was obtained in 44 %ield according to the procedures
descri bed fBe=< cig gerf, ester
(S)-2-tert-butoxycarbonyl am no- 3- (5- et hyl - 2-ni tro- phenoxy) - propionic
681(3 |9di lVS m 'go Q%Iutl%iﬂof@@wgﬂﬁ nl;ﬁ@]))l- ((ﬁ)—2(ﬂ@)ro33——lliﬁi—b)7[,8-,8{612@117&,075—0)(@—9—

, 9-tetrahydro- 5- oxa- 9- aza- zocycl.ohept en- 7- - .carbamc.acid tert-butyl
ester The ti‘%arléeng%% Hteﬁﬁ§%gﬁ?"iﬁaﬂ“éﬂaqlﬁt%§b@ﬂfl‘?%ﬁ 1%§@gﬁaftﬁad1y§r&%%8e g
E)rS;)C gd k‘;es Q@l&%&d‘d@@?h Jc7?5)*’(3 e 5%6§ﬁm!€b$)i l[tgium bis(trimethylslﬂyl) amide (20% in

- 3-(2-am no- 5- net hyl - pheno -2-tert-butoxycar am.no i,onic id,
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- am c aci ert-butyl esterThe tifle conpoun s obtained in 76 %
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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 mmol) ((S)-2-fluoro-9-methyl-8-ox0-6,7,8,9-tetrahydro-5-

20 oxa-9-aza-benzocyclohepten-7-yl)-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-((S)-2-Fluoro-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-

y)-2-methyl-N'-(2,2,3,3,3-pentafluoro-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 (S)-7-

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



exanpl e 5e using

((S)-3,9-di net hyl - 8-0x0-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- azabenzocycl ohept en-

7-yl) - carwannes/meidd tert-butyl ester, IH NVR (ppm CDC PLT/EP2005914834 2H),
2.32 (s, 3H), 3.38 (s, 3H, 3.70-3. 78 (m IH), 4.04-4.14 (m |H), 4.35-4.44
(m IH, 6.95-7.60 (m 3H). f) )

N-((S)-3, 9- Di net hyI 8- oxo0-6, 7, 8, 9- tetrag%lB o 5- oxa- 9- aza- benzocycl ohept en-7
-yl ")-2- meth gl-N-(2, 2333pentafIE€f opyI) mal onam de The title
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aci d an(rjrp( Sl 2-methyl-N'- (2,~,3 3y3 pé\rll_tgf%uozro?)prgp%) F?r?ali]cgn%]crrlllgor 0-propyl) - mal onam ¢
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me (%: 438.3 (MtH +, 100). Exanple 8a N ((S)-4-Fl uoro-9-nethyl-8-o0x0-6
7,8, 9- tetrahydro 5- oxa- 9 - benzocycl ohept en- 7-

yI) 2-methyl -N -(2, 2, 3, 3 -pentafluoro propyl ) - mal onam de-epi ner 1 and
Exanpl e 8b N—((S) 4- ELyor o- 9- et hyl - 8- oxo-6, 7, 8

O-tetrahydrg- 5; oxa< 9- %%a—benzocyclohepten 7- yI) 2-methyl -N -(2, 2

3,3, 3- pentaflﬂ:;o-orﬁ | ) - mal onam de-epimer 2 a) fS)-2-tert-Butoxycarbon

gl am no- 3- ( 2- l 0% 6- Ni t r o- phenoxy) - propi oni ¢ acid benzyl ester A solution
of 3.00g (19 mmmol’) 2 fl uoro-6-nitrophenole and 7.26 g (28 nmmol)

tri phenyl phosphine in 20 m tetrahydrofurane was treated at -30Cwith 4. 34

m (28 mmol ) (@ et‘@ytl B &% 26 A hRxh 813 st &l o b -t bREn oxt M PRoSiodié ag (18 mol )
N-tertbut oxycarbonyl- L-Seri né benzyl ester was _added and fter 1)(5]%? g at
HHOH
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eyl acet ar SELHS F Ry 85‘3%%Q?%%W?O%ﬁh“3%%§3%§%§%maQﬁd *
(S) - 2-t ert - BlowxYdhobonioberizane 1S p/¢ z%bﬁég@ (M-Hr ol®henoxy) - pr opi oni ¢ acid

benzyl ester as yellowoil, Msnlie (%: 452.1 (MtNH 4

10 b)(8)-3-( 2-Amino-5-chloro-phenoxy)-2-tert-butoxycarbonylamino-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+HT, 100).

15 ¢ (( S)—3-Chloro—8—oxo—6,7,8,9—tetrahvdro—5—oxa-9—aza—benzocvclohepten—7-v1)—

carbamic acid tert-butyl ester

The title compound was obtained in 85 % yield according to the procedures described for

example 5¢ using (S)-3-(2-amino-5-chloro-phenoxy)-2-tert-butoxycarbonylamino-
propionic acid, MS m/e (%): 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-

yl)-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-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
25  benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 327.1 (M+H, 100).

e) ( S)-7-Amino-3-chloro-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-

one

The title compound was obtained in similar yield according to the procedures described
30 for example 5e using ((S)-3-chloro-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 227.3 (M+HT, 100).
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')-2-tert-but oxycarbonyl am no-propionic acid The title conpound was
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((S)-4-Fluoro-8-o0xo0-6,7,8,9-tetrahydro-5- oxa 9- aza- benzocycl ohepten-7-yl)-c
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a) (S)-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 (S)-2-tert-butoxycarbonylamino-3-hydroxy-propionic acid and 3-
fluoro-4-nitrotoluene, MS m/e (%): 339.0 (M-H™).

b) (S)-3-(2-Amino-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 (%): 311.0 (M+H, 100).

c) ((S)-3-Methyl-8-0x0-6,7 .8.9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-

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) ((S)-3,9-Dimethyl-8-0x0-6,7,8.9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-

30 carbamic acid tert-butyl ester




Epi mrers were obtai ned by chromatography on silicagel w th heptane/

et hyl acetate, Epiner-1:Ms me (%: 440.1 (MH +, 100), [a] 589 = -131
(0.28% i whbOMdyos1Bpi ner- 2: Ms me (% : 440.2 (MH +, 10@r1/HPajosm8B34+ - 161
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preci pi t@t ed.obri ghenydrphosphi noxi de was filtered and washed with ether. The
conbined 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 @srurr@smpimmtm Syl sacetahfirdss-bRE 9l el zo JNEKD MLy §1)-2-
obtai ned 3.9 ¢ 0% of the title conpQund as a yellow oil, [a]589 = -5.96
(C 1.0%in ‘r.-ﬁ_, 23.3.3 A tafly ;..)hg“hknl PNZ 10) b )

(S)- 3- (2- AnirRe e @Bﬂn@b@nm@mxﬁma it €ob yRIH &wﬁﬁﬁ@afﬂah Praca@nies e@cABéToaci d
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-5-0xa-9-aza-benzocyclohepten-8-one,
MS m/e (%): 438.3 (M+H", 100).

Example 8a
20 N-((S)-4-Fluoro-9-methyl-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-epimer 1 and
Example 8b
N-((S)-4-Fluoro-9-methyl-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-epimer 2

o
F OQNH FF
o
C[ et NH
N
/ o

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

25

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



In an anal ogous manner to that described in exanple 5b), the hydrogenation
of (S) -2- tert-butoxycarbonyl am no-3-(2-chl oro-6-nitro-phenoxy)-propionic
aci d benzwy0 2eswer13asi ng Raney-ni ckel instead of palladi eorar2a0seisat al yst
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(MH+, 100).c)

((S)- 4Ch|oro ox067 9-tetrahydr oxa- 9- zabnzocd 7-yl ")-
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procedur e dadSi-bEHiorerSecxantl/ 8.55tetrahydre deaXe @ ZarDERISY GORGPEIE Wh-carha

((S)-4-chl Oe(c? 1.96 {Tﬁﬁ ﬂste OX0-
6,7,8,9-te TB\#TY’&I’_O_Q_OYE-Q aza- benzocycl ohept en %/ car bam c _aci
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an

N-((S)-4-Chl oro-9-nethyl -
ten-7- yl)-@ (8i-kylluddo-

yl)-carbamic acid tert-butyl ester

8- oxo 6,7, 8, 9 tetrahydro 5.oxa 9 aza- benzoc clohep

The title compound was obtained in 86 % yield according to the procedures described for
20 example 5d using ((S)-4-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7-y1)-carbamic acid tert-butyl ester, MS m/e (%): 311.1 (M+H, 100).

e)( $)-7-Amino-4-fluoro-9-methyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-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-8-0x0-6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 210.9 (M+H",
100).

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

30  yl)-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 (§)-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-H*, 100), [a] 589 = -131° (0.28% in MeOH), Epimer-
2:MS m/e (%): 440.2 (M-HT, 100), [a] 589 = -161° (0.23% in MeOH).



The title conpounds were obtained according to the procedure described in
exanpl e 2b) by condensati on of

(S) - 7- amwo-2e6nish 36 0- 9- net hyl - 6, 7- di hydr o- 9H 5- oxa- 9- az zbEmrEre@ynishept en-
8-onewith 2-nethyl-N(2,2,3 3, 3-pentafl uoro-propyl)-malonamc acid (ex Ic).
The separation of the two isoners was per Iot ned by fl ash-chromat ography on
silica gel using a gradient of a 100% 0% to 0% 100% m xture of heptane and
ethyl acetate as the eluent. There were obtai ned 19% of theory of the first
eluting isomer as a colourless foam EfXple89 = -29.5 (c 0.4%in MeOH), M
me (%: 456.3 (MH+, 100), and 7% of the er_eluti |sorre as._ a

col our | ess Nd&Pri{ieed- meﬂy@S@@C@@SQo}F‘frﬁhwéﬂ ?\/é' ag§-BeRzFyC 9&?@“2‘ (M H+,
100) . Exanpl@ c}{’leth lN (2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 1 and

N((S)-4,9 met hyI 8- 0X0- 6, 7, 8, 9- t et rahydr o- 5- oxa- 9- aza- benzocycl ohept en-7
-yl)-2- bethyl-N-(2,2,3,3, 3- pent al uor o- propyl ) - mal onam de-epi mer 1 and
Exanpl e 10b N-((S) 4, 9- Di met hyl - 8- 0XO0g£mple 9b

7,8,9-tetrahydro- 5- oxa- 9- aza- benzocycl o en-7-yl)-2- nmethyl-N -(2, 2 3,3
3- pent af | uaNe{$)r é-[@lﬂc)ro %mﬂmﬁémm,éﬁt%ﬁe@‘ﬂh@r&ﬁ 9193 9?2?1391%9,@??1(211@ en-7-

| 6-[ L2, 3i ox i az er 3-tertbutyl
In an i nertalgi? gﬁere n’é’ gé&éﬁ 5}{&/ IJO ﬂ?%g%?ﬁﬁgf%hmgl? 00C a sol ution
of 6.9 g (102 nmol) of imdazol in 80 m of dichl oromet hane was treated
dropwi se within 15 mnutes with a solution of 2.2 m (30 mml) of

t hi onyl chl ori de An m of dichloronethane. After conplete addition, the
reaction m Ni@s left to warmto roomtenperature and stirring was
continued f m put hereafter, a solution of 5.0 g (17 mmol ) of
(S)-2- tert-bytoxycarb yI IO 3- hydroxy propi onic acid benzyl ester in 20
m  of dichl or &het hane Wwassadd opw se at -78C. After 1 hour at -78C, the
reaction mxture was left to war p roomtenperature and stirring was

continu ‘3 overni ght. For the vvorfki ngchip, the reaction m xture was quenched

wth 15 a) J S)aZ {'Se?tl Ho?cgcagbon amlno -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 (17 mmol) of (S)-2-
tert-butoxycarbonylamino-3-hydroxy-propionic 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 (50%)
of the title compound as a yellow oil, [a]sg = -5.96° (c=1.0% in MeOH), MS m/e (%):

25  468.1 (M+NH,", 100).

b) (8)-3-( 2-Amino-6-chloro-phenoxy)-2-tert-butoxycarbonylamino-propionic acid

In an analogous manner to that described in example 5b), the hydrogenation of (S)-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-HT, 100).



citric acid. The organic | ayer was separated, washed with water, dried over
sodium sul fate, and evaporated. The crude product (5.5 g of a col ourl ess

oi I') was wopas@loseséi n 50 nl of ethyl acetate and cool ed PCO/EPO@S/ 0T334 eaf t er,
an aqueous solution (10% of 9.0 g (29 mml) of sodi um net aperi odat e,
cooled to 00C, and 0.36 g (2 mmol ) of r ut ¥eni um(l V) oxi de hydrate were

added. After stirring at 00C for 30 mnutes, the rcanilc I% er,_was
separat ed, £}{(2)et-E8100H-0¥9-548.9-teltagvdror)-oXd-Jagza- a,gxf—tgpr%q—é}r_,—'ﬁ@aporated
under reducgedbphRasidrtert-birglcseer e obtained 4.0 g (66% of the

(S)-2,2-dioxo-2 16- [1,2, 3] oxathjazqlidine-3, 4-di carboxyli,c acid..4-benzyl
ester 3-ter ¢ hplfggorpreud w Cg’t%ﬁ"%‘%/m I%é’}eﬂf%ﬁcggbng:to-éiPﬁ%cefhér:el.eé%bleﬂ "NeoH) ,
MsS me (9: emle%c() Mziihtffamé@@l)lalbc&ndérﬁ)atian be(Y)-Bul-eiteaskbibro-phenoxy)-2-

gl am no- 3- (2- net hyl - 6- ni t r o- phenoxy) - pr.opi oni.c agi i E)enzyl ester In an
inert at fips pvebeoayrarhamiag drerpais 261 agsvitesalid4¢ g0 8 5 SFat- P éritof 1.5
g (10 mmol) - LAl .%ptmmolld er. O0ffen. 3536192] in 30 m of N
Ndi et hyl fo%\@né;?r#)élgﬁmlggé q)}réyeg?(zg porti4onvvios§;g with 0.42 g (18 mml) of sodium
hydri de (55% di spersion in mneral oil). After conplete addition, stirring
was cont i nuad &on &ihous At 00C, JRSIEatdelydR-89x8 oldrd- HEBbdyciBhepten-7-

(S) -2, 2-di oggg%?i%&ﬂ?% §Z ngéthg%gtoﬁgggbsﬁ?m ne:y 3, 4- ():I(| car boxyTi ccacf%eril- benzyl
ester 3-terybpuathpiniesd aeftlesrd and stirring continued at OC for 3

hours, then T%% tlfjlér)] g&&?ﬂ?f RnQY &I 9 ARfeld E&,ro_r%ih t NP BEAUR ddsbighed@h vVent

was evapor ate educed pressure, the residue treated with 100 nl of

hydr ochl or i exampld5d) y Hlylatidrewite stethyioduled Tt (( e chiprar8 105w -6 .86t terphydro-

acetate. The crud ) W s al hedasad dak ks Prawsy &l whi ch

was purifi e§ CB%? farezgs e%gﬁ%lﬁglté%tg?gpﬂz orl?%??ﬁ ca é@?u s+i ng 21 Zr adient of a

100% 0% t 0 [GPRY=58%@ N cct0La%e inMedpt Meman@o e Bhy.I (Meét ated)as the el uent.

There were obtained 1.4 g (33% of the title conpound as an yellow oil,

[O] 589 -1.45 (¢c=1.0%in MeOH), Ms me (%9: 431.4 (MtH +, 13). c)

(S) - 3- ( 2r5ANieN 05) - Bt hy-4- ghiteoxetiBA-Het-tihbditco X ehp i tpk atremmcpdlolppten-8- aci d
. : . o o :

The title componnd as Rt al nedoldindPin'893da 36500k Wl -bhauR! asase

in example 5€) by cleavage of the protecting group of ((§)-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]sgs = -178.0° (c=1.0% in MeOH), MS m/e (%): 227.1 (M+HT, 100).

20
f) N-((S)-4-Chloro-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 1 and
N-((S)-4-Chloro-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-b enzocyclohepten-7-

y1)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 2

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

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

30 usinga 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,
[ sg = -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, [a]sgy = -53.6° (¢=0.2% in MeOH), MS m/e (%):
456.4 (M-H", 100).

35



?g?ngle 5b)bby hydr ogenati on of

-2-tert-but oxycarbonyl am no- 3- ( 2- net hyl - 6- ni t rophenoxy) -propionic acid
benzyl esweno@mseu3bi ght brown foa ajs89 = -7. = i

TSR At A m [a] 63 (c=1rP0%WEPR0NROILE4 M5 Nl e
((S)-4-Met hyl -8-0x0-6,7,8,9-tetrahydro- 5-3Xa- 9- aza- benzocycl ohepten-7-yl ) -
carbamc acid tert- butyl ester The title cogpound was obtained in 73 %
yield according to the procedure des &XPBE exanpl e 5¢) by intranol ecul ar
condensat i og ?% &bn%e(:}?y'l-%%%% 9,8 19Ble B hy oSN 63492 2a-benzocyclohepten-7-y1)-2-
tert-butoxyca | am no- pr opi oni c aC|d as a white solid, [a]5g9 -137.82
(c=0.792% |me E}ﬁ)/(Z B3 3- pwtg@owrﬁpél)(f%l naygie PR anid 100) . e)
((S)-4,9-Di net hyl - 8-oxo0-6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- aza- benzocycl ohept en- 7-y
|)- carbami c acid tert-butyl ester The title conpound was obtained in 28 %
yield acéording to the procedure described in exanple 5d) by alkylation
with nmethyliodide of ((S)-4-nethyl- Qi 1018, 9-t et rahydro-

5- oxa- 9- aza- benzocycl ohepten-7-yl ) - 03&% ﬁac acid tert- butyI ester

Vi scous br oWr((§)-4,9-Ipia] HIBE-8=0xBR7.3(- (ecmbyms%m%%@hynzquc Ahept ‘Y?)?@ﬁ 3

(MtH +, 65).f
gdr o- 9H- 5- oﬁ‘ﬁt%d géz’éﬁ%é’%ﬁ %rﬁtg%%gﬁo%lgo?%e ti r(Ialerczorrpound was obt ai ned
in quantitative yield according to the procedure described in exanple 5e)

by cl eavage of the protecting group of ((S)-4,9-dinethyl-8-oxo-
6,7,8,9- tetrahydko- oxa- 9- aza- benzocycl ohepten-7-yl)-carbam c acid

tert butyl a viscous brown oil, [a]589 = -148.44 (c=0.754%in
@ .2 H +, 100). 9)

N—((S) 4 9- D -tﬁy - 8- -9, {, §& 9-tetrahydro- 5-oxa- 9-aza- benzocycl ohept en- 7

-yD- 2- nethyl -(2,2,33 % pe glor o- propyl ) - mal onam de-epimer 1 and

N-((S)-4,9-Di nethyl 8- oxo0-6, 7, 8, et rahydr o- 5- oxa- 9- aza- benzocycl ohept en- 7

-yl)-2- nethyl-N-( '2,2>3, 3, 3- pént a¢Hrrelor o- pr opyl ) - nal onam de- epi ner 2 The

title conpounds were obtajned according to the ro edur.e i
I ! ] escri
exanpl e 2b) a) (S)-2,2-Diox0-2A°-[1,2,3] oxathiazoli 1ne—3,4—d1ca 1c ac1d4 genzv estbe? _telt

butyl

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

50 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 colourless 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 (8)-2,2-dioxo-2A°-

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



by condensation of
(S)-7-am no-4-chl oro-9-net hyl -6, 7-di hydr o- 9H 5- oxa- 9- azabenzoc
. , ycl ohept en-
8-one wi two2eemstsgsk~N- ( 2, 2, 3, 3, 3- pent af | uor o- propyl)-namcm&nhmﬁmcﬁﬂ4fex
Ic)]. The separation of the two isoners @g§ perfornmed by
‘gradient of a 100% 0% to

fl ash- chromat ography on silica gel using
50% 50/ o- m_ xt ur e of
obt ai ned 21X 21g

-58.1 (c= OE§@9@6|n NbCH) m p. : 107C NB nie (@6 496. 1 (N%OA@\ 100), and
9% vyield of the later gutin iaoner as _a whi.te 0 (%, (1838. 3

( MrH+,  100)I0 apBgHH pEROSP efﬂa(lgg)“ & FAPYPB Oén?PéitHVr téjg Amton qff|1uo Oret hyl -
>7, 8, 9- t et gl sF2omekdt-8-r#alaRE6d Vet @Iﬁfeptmﬁm yth 3O aﬂmséNhter N - (2 2,3,3
3- pentafluoro glo yl ) - nal onam deepi mer ﬁg g

N ((S)- 25 o Fratmife Vs Sregte PPFW}VGBW P%&n@ ’%“‘éo Of qdiumhydide va-9
- azabenzocygka\aRieedion #r thinerd 0TI AT tbinp(&& Qchtlon, stirring was contmued for 1

>3, 3- pent af i uor o- propyl)-nalonan1deep

§§V2rgertnBunmmy@Kiﬁbﬂyh&ﬁmﬁésg éhﬁﬁmﬂbpg(ﬁlﬁﬁﬁh@m%z%FMF4ﬂﬁ?ﬁ#ﬁ#ﬁ§¢nﬁhenoxy
prop! on! eiﬁ? g C%l% 43)6{1 ):ng{gr%d tq‘?@ﬁgﬁ@ E&érr{ﬁg aﬂﬂecﬁﬁqf/é’tﬁfhﬁé doReiRAdE N

to the pro exa
(S)-2- tert(baubxyhaﬁhpﬁﬁhannnmnEmnydnoxyﬂpnughb prcthg poakingappsthe solvent

((:rlc/:i-ﬁlr-lo 429_f | x%g{é%raf)@)q{ed under I(educed prgss&[ge Yk aRenzaaewidYBoihe of Ky drofit6rid

(S)-3-(2- Anaa@mNg:,hh@r mﬁctemfﬂmesmdetmml phahphagytaz-The erugepdpchiioily | ani
[] (ﬁgr g?ggghﬁwgécl)‘tg@gg A5k %a ? (I)DFOVUR ol nw%m%as%t?ltrﬁi'ea%g fllabh- aﬁo%aﬂg@&ﬂl%ﬂﬁéﬂ' ng to

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 [0]sso=-1.45° (c=1.0% in MeOH), MS m/e (%): 431.4 (M+HT, 13).

c) (S)-3-( 9-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 (S)-2-tert-butoxycarbonylamino-3-(2-methyl-6-nitro-

20  phenoxy)-propionic acid benzyl ester as a light brown foam, [ot]sg0 = -7.63° (c=1.0% in
MeOH), MS m/e (%): 309.3 (M-H', 100).

d) ((§) —4—Methvl—8—oxo—6,7,8,9—tetrahvdro—5—oxa—9—aza—benzocvclohepten—7—V1)-

carbamic acid tert-butyl ester

25  The title compound was obtained in 73 % yield according to the procedure described in

example 5¢) by intramolecular condensation of (S)-3-(2-amino-6-methyl-phenoxy)-2-
tert-butoxycarbonylamino-propionic acid asa white solid, [at]sge = -137.82° (¢=0.792%
in MeOH), m.p.: 179°C, MS m/e (%): 293.3 (M+H", 100).

30 e)(( S)—4,9-Dimethvl'—8—oxo—6,7,8,9-tetrahvdro—5—oxa—9-aza—benzocvclohepten—7-vlk

carbamic acid 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-o0x0-6,7,8,9-tetrahydro-

5-0xa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester as a viscous brown oil,

35 [o]sge= -83.36° (¢=0.615% in MeOH), MS m/e (%): 307.3 (M+HT, 65).




exanpl e 5b using (S)-2-tert-butoxycarbonyl am no-3-(4-chl oro-2-nitro-6-
trifluoronethyl-phenoxy)-propionic acid, Msnfe (%9: 397.3 (MH +, 100). c
((S) - 2- Chonoeddeorse- 4-tri fl uoronet hyl -6, 7, 8, 9-t et r ahydr echarz@s91maabenzocy
cl ohepten-~- yP-carbanmic acid tert-butyl %§t er The title conpound was
obtained in 62 %y| el d according to the procedures described for exanple 5c
usi ng
(S)-3-(2-am
am no- pr opi dﬂnledzltla(cod),pohﬁdmaeob%ned&? Qua‘lnt(tMN‘d yeld é.@ﬁ)dmgito the procedure

(fS)-2-Chlor

G b oxo- 4 CHITPESPOREEMIY 58 b7 ceotise of PRIgiesHas BRup 6 LOMHeh SRS BT SRR en-
7-yl') - car bar6, 78,2 ¢tthaltydrd-5baxayd-amsicarochalht ptch & - prgrbamdc add teobbaiyhsterian 65
% vyield according to the Er ocedures descri 0ed for__exanpl e 5d using

((S) - 2- cht 0rRFEBoERFONN G { ¢y rorss: ﬁ%/l(—cﬁo'75‘8/°9nf‘@q1§)nydro 5- oxa- 9- azabenzocy
cl ohept en- A1y} ca.0RPqMeIE eyt -butyl ester, M5 me (%: 395.0 (MH +,
100). e

(S)-7-Ani no-2-chloro-9-nethyl-4-trifluoromethyl -6, 7-di hvdro- 9H 5- oxa- 9- azab
enzocycl ohept i sB430; Ak 1b1ok 6. COIPAUAL MRS s0BhA) Qz%%én@ov?v%fd}%bt@h@’ vi)-

according t DT ocedur eS descri bed Tor exanpl e 5e usin

((S) - 2- chl or2omgthieN .28 Hkpentaflporol proppienslgpangde-epimer 1 and
Ler e b S " Sl eI Ak NI GRER S e o Yl hGBLPA HepRELAy)-2-
N—((S) 2- mmnﬁ&,;nm,mm@mwmwhhmimM e- emmer2

-6,7,8,9- t L
T3 oo e i R R X AT BERRAEORUGLONIR, Sldcedure described in cxample 20)
N-((S)-2- Chllxyrcor—l@smmcbrybf- gédx@nmow—phlmeﬂnethﬂ -6,7-dihydro-9H-5-oxa-9-aza-

gl-6,7,8,9-t X 1 "
cl ohepten-7 b%flgoacgagﬁﬁﬁgll %I\j?n Q&lﬂé grg @ g\éégéﬁu%? nta%%?/ﬁo)prng?’%n%ar%lo enélpgl mer 2
N- ((S) - 21€hlaordde@imgt hyl - 8- oxo-4-tri fl uoronet hyl -6, 7, 8, 9-t et r ahydr o- 5- oxa- 9

-azabenz OCyGlILh%Q atrgﬁon gﬁ' t}{; )fw<$ 13%%%;13\'}}&17{!0%11& by flash-chromatography on silica gel

3, 3, 3-pent af uor
using a gradlent 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,
[a]sg0= -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 (%): 438.3 (M+HT, 100).

Example 11a

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- .

25 epimer 1 and
Example 11b

N-((8)-2-Chloro-9-methyl-8-ox0-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide-

epimer 2



obtained in 75%yield according to the procedures described for exanple 2b
using 2- methyl-N (2,2, 3, 3, 3-pentarl uoro-propyl)-nmal onam c acid and

(S) - 7- am wo-2Be6nish 36 0- 9- PCT/EP2005/012834

met hyl -4-trifl uoronethyl -6, 7-di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8- one.
Epi mers were obtai ned by chromat ography o sil i cagel with heptane/

et hyl acetate, Epiner-1:Ms me (%: 523.8 (MH +, 100), Epiner-2: Ms nme
(%: 523.8 (MH +, 100). Exanpla 12a

2- Met hyl - N-((S) - 9- net hyl - 8: oxo-4-trifluoronethyl-6,7,8,9-tetrahydro-5-oxa-9
-azabenzocycl ohepten- Z-W-N-(2,2,3,3

3- pent af | uor o- pr M,IC) rmam de-epi mer 1 and Exanple 12b

2- Met hyl - N-( (S)- 93 | - 8-0x0-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9
- azabenzocycl ene

7-yl)-N -(2, 28,3, 3- pent af | uor o- propyl ) - mal onam de-epi ner 2 a)
5-Brono-2-flubro-l-nitro-3-trifluoronethyl -benzene and

| - Bronmo-4-fluoro-2-nitro- 5-trifluoronethyl-benzene 12.2 g (49 mmol)
5-brono-2-fl uorobenzotrifluoride were added at.15C tq a m re of
(73mmol ) ni teBytonyathonylansigo-4 Jeods LGLHY-PRGRO
tenperature?f'o?gne;@ﬁg to 30C. The heterogeneous mxture was stirred
vigorously tor ours and then po,ured0 on m'ﬁiure r%fﬁ i celwat ﬁr. .1'3I'h
organi ¢ nat &h¢ tfle cmspesad wes Mtaipgd m /étYFFﬁIé‘fCH ngripeths PyRFARTSS ASSH ﬁégor
washed wist h t- BRIk HNHB 1008 DG - BrapRdult hedd and 5-

Chr onat ogsraf) %%‘???%?3?% th et hyﬂl’%f:}e ate/h ﬁ?gﬁéﬁ% %@#ﬁyi I%@%ﬁs. 70 ¢
of a 2/1 ni silonoe2-dosnBrsie-2(ifluerosiqtb i Pevzesey FI/E Sy W ene and
| - br ono- 4- fl(gdgor 0-2-nitro-5-trifluoronethyl-benzene. A snmall sanple was
separated on Silicagel wth ethylacetate/heptane 1/109.
5-Bronp-2-fluoro-l-nitro-3-trifluoronethyl-benzene, IHNVR (ppm CDd 3) :

8. 010- 8. 038% 19).3- 7 A2 60 8. 36886 3 drBinetl-phMPxil-8- 1ef0but8B88aBoaIFninR86. 9
(78), 242.9(19), 240.0 (22), 1I61.9 (100). I'-Brono-4-fluoro-2-nitro-5-
trifl uoronepipietieacdidne, |H NMR (ppm CDCI3) : d 7.709-7.731 (m |H and

(30). 161.9 ] thhed | 0 i ,prédedlues Ry ibe@ &2 8
(30), 161. g%bggg?#mﬁpoﬁ@d%§oﬂt{ﬁledm‘Q%&lda&%@dﬁg@@ﬂiepra ufes(dRstribe

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 ¢)(( $)-2-Chloro-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 62 % yield according to the procedures described for

example 5¢ using (S)-3-(2-amino-4-chloro-6-triftuoromethyl-phenoxy)-2-tert-

butoxycarbonyl-amino-propionic acid, MS m/e (%): 379.1 (M-H", 100).

20 .
d) (( 5)-2-Chloro-9-methyl-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 65 % yield according to the procedures described for

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

e) ( $)-7-Amino-2-chloro-9-methyl-4-trifluoromethyl-6,7-dihydro-9H-5-0xa-9-aza-

benzocyclohepten-8-one
The title compound was obtained in 74% yield according to the procedures described for

30 example 5e using ((S)-2-chloro-9-methyl-8-oxo-4-trifluoromethyl-6,7 ,8,9-tetrahydro-5-



b)
(S)-3-(4-Bronp-2-nitro-6-trifluoromethyl-phenoxy)-2-tert-butoxycarbonylann
opr opi oniwoaciaheTise titl e conmpound was obtained in 64 %pgiraipdooancssdi ng to
t he procedures described for exanple 5a using

E)S)-Z-tZe:;lt-bUt orycar bonyl am no- 3- hydr oxy‘ ropionic acid and 5-

r ono- uoro-l-nitro- 3- trlflu - penzene / 1 X -t-h

| - br ono- 2- OF{PL?O?%%B%PYYIC@ Spt(:’ﬁlrlﬂ 6%5 %fiﬂbseﬁbl%ﬂ?]e%ﬁe)r%}ﬁxgﬁ(z% 1'490.1
and 492.2 ((M-Mt408). 100). c)

(S)-3-(2- Am no-6-trifluoronethyl - phenoxy)-2-tert-but oxycarbonyl am no- propi o
nic acid The title conpound was obtained in quantitative yield according to
t he pr ocedys &S( (@?@C@hﬂ@ﬁﬂﬁrﬁ&hﬁx@-%ﬂ @hludﬁjnﬁkghvl 6,7,8,9-tetrahydro-5-oxa-9-aza-
(S)-3-(4-brono-2- nltro-6-t muor onet hyl r%nox - 2- .

t ert - but dxREREYHRY 1 PtOR- N -5 Remigtuorg ¢
d) epimer 1 and

((S)-8- 0<o-£-f I'fTuoronethyl -6,7,8, 9-tetrahydro-5-oxa-9-aza- benzocycl ohept e
n-7- yl)- carbamc 3 |dtert-ut %btalnedln
62 % yi el d Mebaraionoy-mek : -0k g
(S)-3-(2- ameaeoérdohbﬂ‘;ﬂeﬁm ﬂl}r@trhyﬂhvaemw)s Qpémﬁﬂwb@twﬁﬁbb@mﬁﬂﬂao-
propionic acid, Msnie (%: 4 (MFH +, 56), 291.0 (100), 247.1 (32). e)
((S) - 9- Met HEPIMEL b 0- 4- trlfluororrethyl 6,7,8, 9-tetrah

gdr o- 5- oxa- 9- azabenzocycl ohepten- 7-yl)-carbam c acid tert-butyl ester The

title thmqur(@s»ﬂ@mfp&toa@ Et%ﬂhy*lls IR - Yoty il ebdnredioil, 19- te waltyldeoHroxe Sdame s
descri bed for exanp

((S) - 8- oxo- WP‘FNQ@SPWH&‘E%Z -5ty E NG (2823 e Al TR OB L FalIRIES 88 hept en
- 7-yl)- Car&ﬁ%ed ﬁs:mb/o Xee;l& adobtdthg @Sthe hrodvBurdd @escibed 02 kxdmpl2 My Hsing 2100) . f)

(S~)-7-Am no-9-neth rifluo t
Ohegjt en- methyl -N-( 2 3,3,3 pentaffuorrg rﬁo@ﬂ malo7na1cf|r{1ch d(ﬁ gng |_§)57 gél?'nOQZ agphgnzocycl

methyl-4-trifluoromethyl-6,7-dihydro-9H-5-o0xa-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).

, 100).

Exampla 12a
2—Methyl—N—((S)—9-methyl-8—0X0-4-triﬂuoromethyl—6,7,8,9-tetrahydro-5—oxa-9—aza—
20 benzocyclohepten—7-y1)-N'—(2,2,3,3,3-pentaﬂuor0-propyl)-malonamide-epimer land
Example 12b
2-Methyl—N—((S)—9-methyl—8-oxo-4—triﬂuoromethyl—6,7,8,9-tetrahydro—5-oxa—9—aza—
benzocyclohepten-7-y1)-N'- (2,2,3,3,3-pentafluoro-propyl)-malonamide-epimer 2

H
<7 0s N F
N/S/SWI ;
o (o]
o F

25  a) 5-Bromo-2-fluoro-1-nitro-3-triftuoromethyl-benzene and 1-Bromo-4-fluoro-2-nitro-

5-trifluoromethyl-benzene
12.2 g (49 mmol) 5-bromo-2-fluorobenzotrifluoride were added at 15°Cto 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.



8-one The title conmpound was obtained in 73 %ield according to the
procedures described for exanple 5e using ((S)-9-neth

gl - 8- oxo-wetneddousssonet hyl - 6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- PCT/EP2005/012834

aza- benzocycl ohepten-7- gl)-carbamc acid éert-butyl ester, Msme (9:
261.1 (MrH +, 100). Q) ‘

g ag/g}[,] I; glcy C| S?\){g@g}%tngse Was%\)r(a%hed VEflrt].'ll EE!’[HI%E%UQA/US Sggl’un’l gycﬁr%%gr?c‘:gr %I;lgtCS oxa-9-a
gl)-N -(2, 250Butdir. @m@mﬁidg@ip(hy@h@my:hgel w&h@ﬂwmcé@tedmpmme 1W1@mneded 9.70 g of a

2- Met hyl - N- %S)grregghl-8o |qu

g1 -6.7 8. 0. RTHXIIEPH HGHE - oAy g‘r%%‘iﬂl%tﬁ%benzene and 1-bromo-4-
gl)-N-(2, 2fgor3, ﬁnﬁﬁmiéthﬂu@fd?nd@hﬂmehzede Ashnehamhple wapiémiat?d on silicagel with

Met hyl 9- oxo4tr|f uor onret h t hd ~5- -9
-azabenzécy%‘&g %%tg}llep nﬁl §1onp-Broms- 23h§°r§’” -&%H%%ﬁ&ﬂ%r%?%b flire% r mi géa
\évgs obt ai geNMR\ ﬁplﬁro@D@lggt BEIC0S, obmntch)tehﬂ RIEBCRI00 @8, TR 043 meaj(%)olzs&aarrpl e
(9 u?' N« I, répﬁ%zsh 5153375 SRS IR A Y Qo) LA b Ao R A2, GidSlsd and

trifl
Wre:’ o gg: grﬁgg}dgr&nth {-Byelee, Si'.F’I‘ RV @p ﬁ%a@@dg@rsmmﬁ QB"?%%H?&IQHEOO@EDI mer s

mat ogr a on si t hyl t at
Epi mer - 1: I\/B3ﬁi‘é%lr{l%H) 2snie 1%#@9 (430386 %%Oﬁseﬁﬁ@%sgﬁ? é?%%e 16155309 ?Mi H+,
100) . Exgnple 13
N-((S)-2-Chl oro-9-net hyl - 8-o0x0-6, 7, 8, 9-tetrahydro- 5- -9-aza
ten( 7) yl) - b) e13hid- Bwrgoﬂ mtlé G trifl Ksamgth i a=ﬂ= v QEZ( p Z onzocycl ohep
(S)-2-tert- g bonyI am no- 3- (4 chl oro-2-nitro- phenoxy ropi oni ¢ acid
The title c A 8888 obtained in 38 %yield according to %hg pPoge&i}gr es
descri bed f dhe tlanphpoted wes eljaips] irpe4 Yritielp aeexdieaihiig procedures descri
gl am no- 3-h i ., M5 nl
2% 350, 1 %P&ﬁéﬁs&’&gg poL f)téfsgto%p&rﬁonr#m%% Bycigyg%ﬁégh%g@la@iaag@e e
%) 2- te(rj > bt.tmwaﬂxmn ]ghé;m hdtrﬁll@ﬁ@@ﬁ‘ihd’ )alzqnaerﬁéﬂtlump%ur@dwﬁbhhép%@
obt ai ne |n erSe;ﬁr | e 5b
using (S)- 21O(§a)rtg%ﬁt?oxy ony r?{lpbgﬁ??%?ﬁ’ chl o}réoe@ %}ﬁffgh%%?n%%im@

¢) (S)-3-(2-Amino-6-trifluoromethyl-phenoxy)-2-tert-butoxycarbonylamino-propionic

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) ((S)-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 62 % yield 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+HT, 56), 291.0 (100),
30 247.1(32).

e) ((8)-9-Methyl-8-oxo-4-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-vl)-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-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 721.5 (eM+H",

100).



propionic acid, Ms me (%: 331.1 (M+tH +, 100). c) ((S)-2-Chloro-8-o0x0-6,7
8, 9-tetrah gdro-5-o0xa-9-aza-benzocycl ohepten-7-yl)- carbamc acid

tert - but Wwoestess1iBhe titl e conpound was obtained in 15 ¥CyirPkesac2ses ding to
the procedures described for exanple 5¢ usi ng

(S)-3-(2-am no-4-chl oro-phenoxy)-2-tert- Gﬁtoxycarbonylanlnoproplonlc aci d,
MS me: 311.0 (MH +). d)

((S)-2-Chloro-9-net hyl - 8-oxo-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza- benzocycl ohept e
n-7- yl)-cay by na6h 8- eyt hutk¥luoRsh @yl B ditiyik @ OEopeundizaas obt ai ned in
32 Wbyleld accord*ng to the procedures described for exanple 5d using
((S)-2-chl ery-8 t et rahydr o- 5- oxa- 9- azabenzocycl ohept en-

7-yl)- Car bamectlﬂaecdo@hﬁo%avkww{aueeﬂtlﬁ 173 DRIl Rcdiffing B2Ke IirO(C%hlestes&.ﬁlﬁ)éd foe)
(S)-7-Am no- 2-chl or 0- 9- net hyl - dlhydr 9H- 5- Oﬁ 2 gza-qH, yclgpepten 8
one. The nemele chipiA e narsI Bl R HIBEOT A 1 D Or R NG 20 e
procedur es A BRESH AR USIdNErt-butyl ester, MS m/e (%): 261.1 (M+H",
((S)-2- chléggﬁﬁﬁk&?ggﬂﬁﬁ-oxﬁm% 7,8,9- tetrahyé¥o 5- oxa- 9- gzabenzocyclohepten
- 7-yl)-car¥8¥ c acid tert-butyl ester, MS me (%: 227.0 (MtH +, 100). f )
N-((S)-2-Chl oro-9-net hyl - 8-oxo-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza- benzocyclohep
ten-7- yl)-2-nmeth gl-N -(2, 2, 333- pentafluoro- de T e title
conpound wes ZahiestdN((S Ogme B e0xe-4rifiaaomgthyl; Seft bed

for exagﬁ? ( gu%Qoaéldﬁgo@n-%&M (b3, &p%néﬂa&'opﬁﬂupabtmb@ar@fdémmeml afdan c

acid an
ani no- 2- chl axMethyle+(6)+ 2-merhdiSno¥n-4 /23O Helrally e AXAn --8-one,

MS me (% I Jaﬁ 1)-mal d 2
T (L dlhih 00 ool sg&oa?f%p;’z’amﬁ,3ﬂa§zicﬁpanﬁe;t n-7y1)-

2- met hyI NZ-M@h‘Ql TS 39 peeﬁln}éf& gmé_tgﬂwymeﬂﬁ&%%%tgté ydro-5-oxa-9-aza-
((S)-9-Et hyl')en%o%%h@ptzng/ ) heLHahy 55 Gsepra@t8rodp AAAT) DRI ANl OB RbEING Ml ) - Ca

rbam c

15 77% 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-amino-9-methyl-4-
trifluoromethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one. Epimers were
obtained by chromatography on silicagel with heptane/ethylacetate, Epimer-1:MS m/e
(9%): 492.1 (M+H?, 100), Epimer-2: MS m/e (%): 492.1 (M+H", 100).

20

Example 13
N—((S)—2—Ch10ro-9—methyl—8—oxo-6,7,8,9-tetrahydro—5-oxa—9—aza—benzocyclohepten-7-
yl)-2—methy1—N'-(2,2,3,3,3-pentaﬂuoro—propyl)—malonamide

_fiih4?% IIIII 2:1::rm

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) (85)-3-( 2-Amino-4-chloro-phenoxy)-2-tert-butoxycarbonvlamino-propionic acid




acid tert-butyl ester In an anal ogous manner to that described in exanple
5d), the al kylation by iodoethane of

(S) - (8- 0xwoRNN/B1B6t et r ahydr o- 5- oxa- 9- aza- benzocycl oheptremAaEP2405)0113a4 bam ¢
acid tertbutyl ester [Chem Phann.Bull. 1986, 34(3), 1128-47] yi el ded (87%
of theory) the title conpound as a white Solid, mp.: 112C, MsS me (9:
307.1 (M+H &

(S) - 7- Ami nokiy- t&f%mm@uﬁdmaﬁghﬁaweéw 89 S siekl agsording {0 b Riosrdpesdesgisiidorne
title conmpaiaghphesd M@Q%&ett%ﬁ@ﬁ@cﬂtﬁhﬁlaﬁﬁdem@ﬂdm -1-héar@plomeoty)-e

descr et 1 SHRIPLE, S5l 85855k S, Prot et n oo o

5- oxa- 9- aza- benzocycl ohept en- 7 yI) carbam c acid tert-butyl ester as a
white solid, ngp.: , "

N-((S) - 95 Ethly R S =it ORI A Gy 2 3 Hept en- 7-yl ) -
2- met hyl - I\&aﬂgazmz,aad?(&-tnﬁﬂ,ﬂag‘t&ﬂjoro propyl) mal onam de The t|tIe conpound

0
\évg.)s gSt 2:)23ﬂ?flstgt%q7é$%;ruef\llddwa%% &Er(lje!dr}g 1t5%/0 YICFd :Pcrcc())r%?r(ljgut%echg S?cg:c%él?rgsd descrﬂ?g(m le

(S)-7-am nosg eh&vd us§1 of (Solis g r@m 3 H- 5h1@&a Herﬂ)&?}lﬂfté@%ﬁ@dngh@ﬁb@)ﬂam&rcﬁne with
2-met hyl - N- (2, entafluoro py mal onam c acid [ex Ic)], mp.:
1520C, NB rﬂf@P{%CaCA@é\/I%H‘( 8b§) Exanpl e 15

N- (3, 5- Byf | uor o- benzyl ) - 2- rrethyl N -((6R 7S)-6-nethyl -8-oxo-6,7,8,9-tetrahy
dro-5- oxa-9-aza-benzocycl ohepten 7- yI - ma o am de a)

(2S, 3R) - 2- t O S BCAhloroa? s $ 0.3.85>tef . Ay.a-Denzo FRLS
title corrpomlgaﬂy@ﬁn@g@tmtwbst?eg %yl eld accordl ng to t he procedures
descri bed for exanple 5a usin N-tert but oxycar | - L-t hreoni ne and

| - | uor o- 2- e HidbermrerEnd was okfainqdip: 3238 egdi%@ ing Olfbe}?fooag res described for
(2S, 3R) - 3- (&aﬁ[pw@d Bﬁng(ttsw)ch?oraeg Bx@@tm@@e%faam&mm dutyric acid The

title conpound was obtai ned C)( d according tao the &%eg{ur
descri bdd flanzegstahieptesty -yl @r@armc aci tert—butyl ester, MSm/e (%): 327.1 (M+H", 100).

(2S,3R)-2-tert-but oxycar bonyl am no- 3- (2-ni tro-phenoxy)-buty tic

e) (S)-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 5e using ((S)-2-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 (%): 227.0 (M+H, 100).

f) N-((S)-2-Chloro-9-methyl-8-0x0-6,7,8,9-tetrahydro-5-0xa-9-aza-benzocyclohepten-7-

vl1)-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 (S)-7-
amino-2-chloro-9-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS
m/e (%): 458.0 (M+H", 100).

30 Example 14
N-((S)-9-Ethyl-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



acid, MSne (%: 311 (MtH +, 81), 255 (100), 211 (71). c)

((6R S) - 6- Met hyl - 8- 0x0-6, 7

8, 9-t et r aNQPP@/BIiBRa- 9- aza- benzocycl ohept en- 7- yDcar bam ecampdoosmiissbut yl
ester The title conmpound was obtained in 32 %vyield according to the
procedures described for exanple 5¢c usi gl -

(2S,3R)-3-(2-am no- phenoxy) - 2-tert-but oxycar bonyl am no-butyric acid, Ms me

(99: 293.1 (M, %6) 236.9 (100), 192.8 (90) . d)

(6R, 7S)-7- NQ- 6 7-di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8- one
The title cnﬁa« ined in 20%vyield according to the procedures
descri bed fo S|ng

((B6R, 7S) - 6- met hyl - 8- 0X0- B 9 tetrahydro 5- oxa- 9- azabenzocycl ohept en-
7-yl)-carbamc acid tert- (Butyl eFr MS me (9%9: 193.3 (MtH +, 100). e)

N- (3, 5-Di fl uoro-benzyl) - 2- ms\thylF -((6R, 7S) - 6- net hyl - 8- oxo0- 6, 7 8,9-tetrahv
dro-5- oxa-9-aza-benzocycl ohepten-7-yl)-nmal onam de The t|tIe corrpound was
obt ai ned in, 5)8(65)"/9 Wit 8- Gacor dinetiabydrbes-prodedutbeszapdalidpie

using N-(3, I Tl uorp-benzyl)-2-net hyl - mal onam ¢ acid and(6R 7S) 7-

am no- 6- mtmﬂtﬁ—g—ﬁ&%ﬁ’éro 9H 5- oxa- 9- aza- benzocycl ohepten-8-one, MS nie
(%9: 418.3 ﬁrM"rHa‘."nalc;gQQa mabxanBltBatl®sdbed JISe)Bn’flﬁlel5db{Pmelﬂiw§dt)0n2>}’[lbd0€thane of

3] di oxol an- 2-y| et 7 th g

o 7 56 Bot FlHpam-618eieb RO kR DU E SRy L SR A e
2-[1,3ID OXBhBNester)| CHEh IPHar REBLON 1 98634 (8), T0RO#B} Yiylded 786 offhearys dhatifieon of
1.03 g (18 mmvl ) potassi, um ydr oxi Mer added 4.00 g (!
mol ) (I, 3- E0BRAEhSA W 91%&3?%3\4&86&@%@%@“& Rlter. Ater
stirring overnight at 850 the solvent was distilled off. The residue was

extracted with water/ eth Iacet ésghgn acidified
vmth concenby § <L Phytacetate gave 2. 11

|(|56% 1% ['rhéh@ite %ﬂbé‘ﬁhd?wxsl maméa IrfT?&JO/@giel‘d mbfﬂmg)mhepmdedmstdescré)sd fri ght
yellow orl, example Se)(bY cleavage Oft € protéctmg group O(flns)g&)efhyl 8-0x0-6,7,8,9-tetrahydro-

5-0xa-9-aza-benzocyclohepten-7-yl)-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-Ethvl—8—oxo-6,7,8,9—tetrahvdro—5—oxa—9—aza—benzocvclohepten—7—Vl)—2—

methyl-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 (S)-7-amino-9-ethyl-6,7-dihydro-9H-5-oxa-9-aza-

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

Example 15
N-(3,5-Difluoro-benzyl)-2-methyl-N'-((6R,7S)-6-methyl-8-0x0-6,7 ,8,9-tetrahydro-5-

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

H o] o [o]
N
@ N NH
H
kQ/F
[o]
i

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




3.65 (t, IH J =6.9 H), 3.77 (s, 3H), 3.79-3.97 (m 4 H, 5.03 (t, IH J
= 3.6 Hz). b ) N(3,5-Difluoro-benzyl)-2-[I,3ldioxol an-2-yl et hyl - mal onani c
aci d net hyb 2estoen136he titl e conpound was obtai ned i n 64 peasEredod/ oassor di ng
to the procedures described for exanple Ih using

, 3] di oxol an- 2-yl net hyl - mal oni ¢ acid Tffriomet hyl ester and 3, 5-

[
fl uorobenz | am ne, 1H NMR CD%:I
= 6.8 Hz)Th it t#eecowoueﬁi)wasgggﬂﬂneél 93 (Vﬁiﬂ }tjﬂﬂ“"@%togfhétg}o(‘ﬁ‘?&rﬁée“%b6(9”17{"‘(
H J = 4 Oexli%)ple . R I@-t&@ bﬁ%m@iﬂb@nﬁ% threonine and 1-fluoro-2-nitrobenzene, MS

N-f3,5-Di fluoro- begﬁz% 3l di oxol an-2-yl net hyl -nmal onam ¢ acid The title

conpound e/ oldpla P nHQOlo@r}yl el d according to the procedures descri bed
for exanple Ic using

N- (3, 5-di fluoro- benz I

ester, NOR RXB§ i gnam § .amg ge}-l?g/l

(20 E A g BY1aH1
3.73- 3.90 ’ggé t(tﬂ_gomfl‘.x%a \ﬁlas%@tz(lﬁ@d 13"3}5 % geYCQac(cbrdlﬂlg‘l;o tBe prdl:e&uﬂelz Heschb&ifor. 12

(m 3H),
N- (3, 5- Di i gomploEnusjng Qﬁﬁ[Ris% bR i RG> m@%?i‘ei’g%b%{‘ﬁw 8- ox

o- 6,7,8,9-1e %r Wgﬁ@? 1:8X R aragpe yol,oheptign- 7-yl ) - mal onami de The

title conpound was obtalned in 60 % vyield accordlng to the procedures
descri bed for exanple 2b using

N- (3, 5- 0!9“ ! PUER, 99“&4&11&&% g 'ox§-16d7' DX Qdt Ay arab Mk By hmihenadiobepeh d -dAhd

(6R 795) -met ny hydro- 9H 5- oxa- 9- aza- benzocycl ohept en- 8- on
e,
NBMe(%.MEUEM Exanmpl e 17 Y P

N-(3,5-Difl 3% BHP J)l)ndzxivisl db%ﬁean E(Z(‘fé%el@mc@rd[ﬁg l?b’ﬂhe%‘f@ééﬁtlfiﬁ Be&riBed fotrr ahy

dro-5- oxa-9-aza- ohepten- -yl propyl - mal ona

2- Fl uor o- 2- prammylé 5¢mﬂlmn 28,380+ T (hremser A noéfﬁ rterfriaiieRyess 08@?!"{9&918“%%

obtained in_64 % r + @) Iy gedys esogjescri bed for exanple |
usi ng fl uoropréol\[/)f;é%ll/gtgé/jg‘:j{’r;g(é%gL ((oiih?:gaczlg) d?e o )eeg% e?g(ng- NVR (ppm CDCIrm) ed 2

gig(zt 153H, J = 7.4 Hz), 1.34 (t, 3H, J=71Hz) 1.46-1.51 (m 2H),
- 10-2.24 (% (gft%)—7—Amino—6-methvl—6,7—dihvdro—9H—5—oxa-9—aza—benzocvclohevten-8-0116

The title compound was obtained in 20% yield according to the procedures described for
example 5e using ((6R,7 $)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 193.3 (M+H", 100).

2-
di
J
I

20
e) N-(3,5-Difluoro-benzyl)-2-methyl-N'- ((6R.7S)-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-(3,5-difluoro-benzyl)-2-methyl-malonamic acid and (6R,7S)-7-

25  amino-6-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS m/e (%):
418.3 (M+H", 100).

Example 16
N-(3,5-Difluoro-benzyl)-2-[1,3]dioxolan-2-ylmethyl-N'- ((6R,7S)-6-methyl-8-oxo0-
30 6,7,8,9—tetrahydro-5-oxa—9—aza—benzocyclohepten—7-y1)-malonamide

Lo F



4.33 (g, 2H) = 7.1 Hz). b))

2- (3, 5-Di fluoro-benzyl car banoyl ) - 2-f 1 uor o- pentanoi ¢ acid ethyl ester The
titl e compouna/osas6obt ai ned in 49 % yield according to Phe/RPe@sAMl@ssEs
descri bed for exanple Ib using 2- fluoro ropyl - mal oni ¢ aci d nonoet hyl
ester and 3, 5- dlfluorobenzylanlne NNﬁP(ppﬁl CDCIS) d 0.97 (t, 3H, J =

monognngth %Hzté .25-4.34 (m 2H),

\ia g BOgt ? 1;] Lg@raqcﬂlglg@g/bm@:s %a(m@ydr}lcfpéeamnﬁﬁpemm?s aglirfletiieo] twet¢ sddednpound
i in oVYi e accordi o.the procedur ri bed_f

exanpl e | ¢ &8P §§18mpy Eﬂd%ﬁ@#%hs-‘gguﬁa'B&H@§F§O§*F<5§Fﬁgﬁiﬁ%§h EP;cid

ethyl ester stlrlﬂﬂ'g%n( ﬁ‘[ 835NREH sdiyend wls 89til{dd ofBHhetestdub Wastdz)ractdd @@h2. 10

m 2 4.24-4"4 6.91-6. ,07-7.
E)r oad, i | ), Wﬂ'gr/)eghy a§etaEﬁ, g %Iaqurqq}ls p}aa)sgg Wgs therzl Zi)ci’digedom%thloln%elgtgteé E?fdrocaﬁlgr%c (t,

N-(3, 5- Dfly&a%ﬁﬁ‘a@ﬁaﬂ)ﬂtﬁ fHhyRbkay 5 6Rg {§6%) 2-[1,3]d 2-
) - 6- met hyl - 8- oxo-6J, 9-t§t9§ﬁ%d?§?vé 6 (S6%) Idioxolan-2-ylmethyl-malonie

oxa- 9- aza- b@@émqmrmﬁbsﬂteétﬁr 7S &;gl)tyzlquw@lﬂ)yﬁNM%&%Rﬁlu‘éD@héWﬁ@r?e%Gﬁp?é%d was
obtai ned | n388 2oy pLE RAGOBGING ), A8 s07Q6EAUIES dBeE Ak et & aly) exanpl e 2b

usi ng 2- (3, 5-di Auorf o- bénzyl’car banoyl )-2-f uoro- pent anoi ¢ aci d and
(6R, 7S) - 7- am no- 6- net hyl - 6 7-di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8- one,

1. 34

g/SMT e (1@ Qar-8-vlmethyl-malonamic acid methyl ester

thyI yi- y qigcyclo
hept en- d - y[The Nﬂe (chQo@ndawgs @Jatmnaqi in ik - ) p‘}qo)fdlﬁﬁlt@ﬁlﬁrﬁfﬁ%eﬁﬁéesﬁefqﬂz

compoun ma i bed
For exampl e SRRk 2 @2%}?@0@%qf&‘éﬁ{yﬂ.hé%%%lgﬁ%lﬁﬁ?%{&%g*y%?%ﬁiﬁE?n c

(aCI d and difluorobenzylamine, "H-NMR (ppm, CDCl3) § 2.37-2.41 (m, 2H), 3.51 (¢, 1H, ] =6.
6R, 7S)-7-a | h
(SR 7)1 AR5 5 MeLb L, £o8t Ay t0q 35 SrAR; Sy RETEOS Lol PheR'sep- s one,

2, 2- Di netshyb:-88-(6{,8R,)7S) - 6- net hyl - 8- oxo- 6, 7, 8, 9-t et rahydr o- 5- oxa- 9- azabenzoc
ycl ohept en-

¢) N-(3,5-Difluoro-benzyl)-2-[1,3]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-ds) 8 2.05-2.08 (m, 2H), 3.43 (t, 1H,] = 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-benzyl)-2-[1,3]dioxolan-2-ylmethyl-N'-(( 6R,7S)-6-methyl-8-0x0-
25 6,7.8,9-tetrahydro-5-oxa-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,7S)-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-fluoro-N'-((6R,7S)-6-methyl-8-0x0-6,7 ,8,9-tetrahydro-5-

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



7-yl)-N-(2, 2, 3, 3, 3-pent af | uor o- propyl ) - mal onam de The title conpound was
obtained in 60 %vyield according to the procedures described for exanple 2b
usi ng 2, 2woizoetdeyizéN- ( 2, 2, 3, 3, 3- pent af | uor o- pr opyl ) - mal enarmreotamiz3and

(6R, 7S) - 7-am no- 6- net hyl - 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8- one,
Ms nme (%: 238.3 (M+H +, 100). Exanple )

2- Met hyl -N- ((6S, 7S) - 6- net hyl - 8- oxo-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza- benzocycl
ohepten- 7-yl)-N -(2, 2, 3, 3, 3-pent af | uor o- propyl ) - nal onam de a)

(6S,7S)-7-Ami no-6-meth gl-6,7-dih g

dr o- 9H 5- oxa- 9+aga- perjizocycl ohept en- 8-onel n anal ogy to the reaction
sequence fog;gggi% sis of (6R, 7S)-7-am no-6-nethyl -6, 7-

di hydr o- 9H 9- cycl ohept en-8-one in exanple 15, the title
conpound was obtai ned by arting wwth L-(+)-allo-threonine instead of
L-threonine, M5 me (% : 493.4 (MtH +, 100). b)

2- Met hyl - N- (f6SJS) - 6- net hyl - 8- oxo-6J, 8, 9-t et rahvdr o- 5- oxa- 9- azabenzocydohep
ten- 7-yl)-N-(2, 2, 333- pentafluoro propyl ) - mal onam de The title conpound
vas obt i ned agpording Lo the procedure fescribed in example 2b) by
(6S,7S5)-7- a@‘h@ﬂﬂ@cé‘fﬁb&)&{d@aﬂoﬂﬂmhw[ﬁ%@l@%@o%1ﬁ%&bﬁl@@@&}édh&bdmcexhed B)rone
with 2-methyl-N-(2,2,3 3- pent af | uor o- propyk; ona Cbﬁﬁﬁ? gex bgﬂ

me (%: 42@<a3nRIM1.¢,.|ugmg ﬂwprgy};@pq);@ngd@m acid diethyl ester, ppm, C

N-((6R, 79) - b9§'(f"3h°] 67@?{9)&' '13§ (%@{2@:77 Br19), tielst BBY dh0213), 0X@- D2 Aga; 1enzocycl

ohepten- 7-yl 3, 3- pentafluoro propyl ) - mal onam de a)
(2S, 3R) - 2- téﬁﬁ(@dﬁbﬂytblﬁéhylanlno 3-(3-fluoro-2-nitro-phenox7)-butyric
acid In anal ogous manner to that described in exanple 5a), the reaction of
(2S, 3R) - 2- tertbutoxycarbonylanlno- 3- hydr oxy- butyrlc acid and

2, 6- di f | uor b) Bi(BSebdivprmbenyshibamqyyIabAlBeror PEBRNOIC hie RVt $SEEIconpound as a

brown o MR BuE c&rﬁ%our@cﬁ%agol{t%'éﬁ in M)yueld according to the procedures described for
10  example 1b using 2-fluoro-2-propyl-malonic acid monoethyl ester and 3,5-
diffuorobenzylamine, "H-NMR (ppm, CDCls) 8 0.97 (t, 3H, ] = 7.4 Hz), 1.32 (t, 3H, ] =
7.1 Hz), 1.34-1.53 (i, 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-pentanoic acid

15 The title compound was obtained in 70 % yield according to the procedures described for
example 1c using 2-(3,5-difluoro-benzylcarbamoyl)-2-fluoro-pentanoic acid ethyl ester,
'H-NMR (ppm, DMSO-dg) 8 0.89 (t, 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-fluoro-N'-((6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-

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

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

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

(6R,7S)-7-amino-6-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS
25 m/e (%): 464.2 (M+H", 100).

Example 18
2-Methyl-N-((6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



b) f2S, 3R)-3-(2-Am no-3-fl uoro-phenoxy)-2-tert-butoxycarbonyl am no-butyric
acid The title conpound was obtained in 91%vyield according to the

pr ocedur ewvdesavislosd i n exanpl e 5b) by hydrogenati on of PCT/EP2005/012834
(2S,3R)-2-tert-but oxycarbonyl am no- 3- (3-fj uoro-2- nitro-phenoxy) -butyric
acid as a light brown solid, mp.: 158- 169C, M5 i e (99: 327.4 (MH +,
100). ¢) ((B6R 7S)-I - Fl uoro-6-net hyl - 8- oxo- 6J

9~t et r ahydr o- 5- oxa- 9- aza- benzocycl ohepten- 7-yl)-carbamc acid tert-butyl
ester The title corrpound was obtained in 54 %ield according to the

procedure descm b d xanpl e 5¢) by intranol ecul ar condensation of (2S
3R) - 3-(2- a menoxy) 2-tert-butoxycarbonyl am no-butyric acid as
a |light ye 0| (%: 311.1 (M+H +, 12). d) (R

ySl - y- Am no- Pu ro- - ¥l - J- di hydr o- gH S- oxa- g- aza- benzocycl ohept en-
8-one The t|tIe corrpound obtained in 69%yield according to the

procedure described in exanple 5e) by cleavage of the protecting group of
((6R, 7S) - I -fl uor o- 6- net hyl - 8- oxo-

6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- aza- benzocycl ohepten-7-yl)-carbam c acid
tert-butyl ester as a white foam Ms me (%: 211.1 (MtH +, 100). e)

N-((6R S)- 'T}Eé H@é & &ﬁidws o%ta@fié& 1@&32&/0 il eidcaritiny o the cpx@ceeumadsemmbgm ohe

ten- 7-yl - di N tafl de Th
it e co%pmmm'gb”‘émamhyw ﬁ%%ﬁ R R

descri be REFHIR 28R i b-OR-8foxa-9-aza-benzocyclohepten-8-one, MS
(6R, 7S) - g % no- I-%ﬁljor rrgt hyI , 7-di hydr o- 9H 5-

oxa- 9- aza- b@m%y@éﬁéb{ﬂﬁﬂéo%e with

2,2-dinmethyl -N-(2, 2,3, 3,3-pentafl uoro-propyl)- nmalonamc acid [ex. 4a)], M
m e (% : 456.4 (I\/HH +, 100). Exanple 22

N ((6R, 7S)-I - Fl uor o- 6- net hyl - 8- oxo- GEXF‘HB’IQBE et rahydr o- 5- oxa- 9- aza- benzocycl

ohept en- 7-yb) 2 DRI (4R, 76)%6-tnedhyd- 830 REBY Bd-teiaBy @RS ha-ormb-onani de
10 benzocyclohepten-7—yl)—N'-(2,2,3,3,3—pentaﬂuoro-propyl)—malonamide

H o] (o] o
N
N NH
H
o]
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,7S)—7-amino—6-methy1—6,7-dihydro—9H-5-0xa—9—aza—benzocyclohepten—8—one, MS

15 m/e (%): 238.3 (M+H", 100). -

Example 20
2—Methy1—N—((6S,7S)—6—methy1—8-oxo-6,7,8,9—tetrahydro-5—oxa—9-aza—benzocyclohepten—
7-y1)-N'-(2,2,3,3 ,3-pentafluoro-propyl)-malonamide

Q%w

F
20 F

a) ( 68,78)-7—Amino—6—methvl—6,7—dihvdro-9H—5—oxa—9—aza—benzocvclohepten—8—one




The title conpound was obtained in 76%yield according to the procedure
descri bed in exanple 2b) by condensati on of

(6R, 7S) - Warmessli 13auor o- 6- met hyl - 6, 7- di hydr o- 9H 5- PCT/EP2005/012834
oxa- 9- aza- benzocycl ohept en-8-one with 46
2- met hyl - N—(2 2, 3 3 3- pentafluoro propyl)
me (9 : , 100) .

N-((6R, 7S) ?af—‘ %‘er‘fﬁatcﬁw S%luSgg % %he8§y§thf‘sé§? ﬁ@%?%_—%—_a{)n)%%o rI(i'%t(glylbenzocycl
ohepten- 7-dihy)drd- 9H>t5h<y>ta- Nazd- Ber&oaycl?qh'éptmm afid incaxampteoldy khe- titkel oorrqmudda\)as

(2S, 3R) - 2- t But oxycar n | uor o ro-phe

acid In andl 6@86€£ "l”gﬂt‘ﬁg} g(égh 08@8 LSt g)?é@ptﬁjéegpﬁle’w Q);)I:%f?%% of
(2S, 3R) - 2- tmq‘,ﬁql‘]tmycar bonyl am no- 3-hydroxy-butyric acid and

2,5-di fluoro-nitrobenzene yielded (72% of theory) the title conpound as a
brown oi P, M5 nie (%: 357.1 (M H+, 100). b)

(2S, 3R) - 3- (13- ﬁMdﬂ@vl%f(tmﬁpﬁeﬂﬂKB)oxa 6,28 10-tbishlopdy o &k bongHazayi no- but yri c
acid The title co ound obt ai ne in uantltat've |eI ddaccordl ng to the
procedure d¥8&e : : Rty of- ot

(2S, 3R) - 2- tﬁﬁéuM&fi &ﬁfmwb@dihé&)a&ordlﬂg ﬂ‘olth@ fchdmnetdrest-rmlaénoexagup)le Mityric
acid as a brown foam

((B6R, 7S) - 2- W‘Eﬁﬂd@n%‘ilﬁé%%ﬁs Bt ﬁn@%ggnﬁf“fl\{g% gWéF%bg"gS%ag %9a- benzocycl oh

epten- 7yl JenGaéfeRiNepteacd-and Rith -Ztkbltat\hlyl BE({2%7,3,7 Bepenttdfludre prpnlinthalums midbt ai ned

in 36 %yield accordl to the ce escribed in exanple 5c) by

i nt r anol ecuicit [&dsdle MR o110 b #2 % 21,0(32 am no- 4-fruor o- phenoxy) -

2-tert-but oxycarbonyl am no-butyric acid as a light yellow solid, mp.:

141-1480 [ Oc] 589 = -180.47 (¢=0.483%in I\/EO—I) MS me (9%: 311 (M+H +,

38) . Example 21

(6R 75) ’- #}ﬁ'(’@?’R%F {1 490805 H?%\E}gﬂs - $ol6 d's@éﬁ@h@dﬁ% exa99zabanhepaokapetohept
e

en- 8-one conpound s obtained in 64%y| el d, according to the
proceduris desbrl,belimethy Nxﬁﬁbﬂé Sepenfpiluprarragel) gpal P’P‘n‘éml:ﬂ%ot ecting group of
((6R, 7S) - 2-f 1 yor o- 6- net hyl - 8- oxo-

@w

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

mal onanmi ¢ acid [exanple lc)], M

F F

In analogous manner to that described in example 5a), the reaction of (25,3R)-2-tert-
butoxycarbonylamino-3-hydroxy-butyric acid and 2,6-difluoro-nitrobenzene yielded
20 (78% of theory) the title compound as a brown oil, MS m/e (%): 357.3 (M-H", 100).

b) (25,3R)-3-(2-Amino-3-fluoro-phenoxy) -)-tert-butoxycarbonylamino-butyric acid

The title compound was obtained in 91% yield according to the procedure described in
example 5b) by hydrogenation of (25,3R) -2-tert-butoxycarbonylamino-3-(3-fluoro-2-

25 nitfo-phenoxy)-butyric acid as a light brown solid, m.p.: 158-160°C, MS m/e (%): 327.4 -
(M-H", 100).

c) (( 6R,7S)—1-Fluoro—6—rnethv1—8—oxo—6,7,8,9—tetrahvdro—5-oxa—9—aza-benzocvclohepten-

7-y1)-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-fluoro-phenoxy)-




6, 7, 8, 9-tetrahydr o- 5- oxa- 9- aza- benzocycl ohepten-7-yl)-carbam c acid
tert-butyl ester as a light brown solid, mp.: 173-177C, Ms me (% : 210.9
(MtH +, 1W0)20068061136 PCT/EP2005/012834

N—((6R 7SV2- Pl uor o- 6- net hyl - 8- oxo- 67, 8, 9-t et r ahvdr o- 5- oxa- 9- azabenzocycl ohe
pten- 7-yl ')-2-nmethyl-N-(2, 2,3, 3, 3- peﬁﬁgfluoro propyl ) -nmal onam de The

L T e b ST SREPT SR R R RigEE

(6R, 7S) - 7- girp 200 | uor o- 6- net hyl - 6, 7- di hydr o- 9H- 5-

oxa- 9- aza- benzocycl ohept en- 8-onewi t h

2-met hyl -N-(2, 2, 3, 3, 3-pent af | uor o-propyl )-mal onam c acid [exanple Ic)] as
an of}‘ ng t® ($R17i50.7- Mtipng -1 351 2 E6mOGy1-b/B-cil@lr§ WH -54A3- B afdizacyclbbpten-
Exanpl e 24

N-But yl - 2, 2-@héret hyl - N - ((6R, 7S) - 6- net hyl - 8- oxo- 6, 7, 8, 9- t et r ahydr o- 5- oxa- 9-

azabenzocyﬁm@@é@d}n dund &asraﬁkﬁﬂamnd@w 1elBJ'aB¢!ir&i Ztthedpxmeédwé desatibehini ¢
acid 1.72 g (10 nmol 5)

2,2,5,5-Tetranet hyl - E ?éae4nq6 J[ ES and 1.02
n butyl am@i@nwé«r%ewqqa&gepﬁﬂlrmpteﬁ%&io%a 8 375 AT RSP -8 hour s
at room t enperaf L ehydiaes-8xL 58 -Nerodid SIRBtaRy ) edaktydraitiatid twadudéesat &1 and
t he resi due wasS ext ract ed vm th IN aquepus hydr ochl ori c aci d/ et hyl acet ate.
The et hyl acevhite fqsmmdds we ((eighéd MR +11R0aqueous hydrochl oric acid, brine
and was gried over sodiunmsul fate. Evaporation of the solvent and
recrystallisation fromdichl or orret hane/ het9ane yi el %ed 60% N-butyl -2, 2-

di met hyl - ma¢)dR= 06573 L dleesowhn qxg-6. O ptgaliwdro-oroxa-grazacy 1y 4 100) b )
N-Butyl -2, 2 é}izgaycwep%n 'f (/@-6,27@m§hmhw 2,83 8XbaficBo Proefl)-ahldiaride oxa- 9-
azabenzocyCI onept en- )-nmal onam de The title conpound s obt ed in
83 %yi el d aEh@tldc n(gnpgumcg a%@@%*@%é@@ﬁ%&r&ww@%Wﬁ ﬂeﬁfélgﬁg
HNE?E;?” 5. 7 % g‘w Wnﬂ@ﬁsraﬂbﬁ o@@@&ﬁnﬂarﬁ%ri%ho?o—@%%yﬁs 7- dlh dro 9H-5-

oxa- 9-aza- enzoc%/c ohept en- g/g 362. 3
(MtH +, m00¢xa 9-aza-benzocyclohepten-8-one with 2,2-dimethyl-N- (2 2, 3 3 g pentaﬂuoro ropyl)-

malonamic acid [ex. 4a)], MS m/e (%): 456.4 (M+H", 100).

Example 22
N—((6R,7S)—1-Fluoro—6—methyl—8—oxo—6,7,8,9-tetrahydro-5—oxa—9—aza—benzocyclohepten-
20 7-y1)-2-methy1—N'—(2,2,3,3,3-pentaﬂuoro-propyl)—malonarnide

=ecty

The title compound was obtained in 76% yield according to the procedure described in
example 2b) by condensation of (6R,7S)-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 1c)], MS m/e (%): 442.3 (M+H", 100).

Example 23
N—((6R,7S)—2—F1uoro-6—methyl-8—0X0—6,7,8,9-tetrahydro—5—oxa—9-aza-benzocyclohepten—
30 7 —yl)-2—meth’y1—N'-(2,2,3,3,3-pentaﬂuoro-propyl)-malonamide



Exanpl e 25
2,2-Dimethyl -N-((6R, 7S) - 6- net hyl - 8- oxo-6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- azabenzoc
ycl ohept ewe 26ecpi6) 13bf - pent yl - mal onani dea) 2, 2- Di net hyl - NPpentpgéosmeissnani c
acid The title conpound was obtained in 60 %ield according to the
grocedures descri bed for exanple 24a using -

,2,5,5-tetranet hyl - [I 3] di oxane- 4, 6-di one and pentyl am ne, M5 nif 9 :
202.3 (MrH+g 100) . y pemty ¢ %
2, 2- Di et hyl - R,7

: 2P- et hyl - 8- oxo- 6, 7, 8, 9-t et r ahvdr o- 5- oxa- 9- azabenzoc
ycl ohepten- 7- N _-pent mal onam de The title conpound was obtained in
89 % yield according to ¢’he gcedures descri bed for exanple 2b using
Z,Ehd:ngtgygjw-gentyl-nalonanic coF and (6R, 7S) - 7- am no- 6-

met hyl - 6, 7- di hydr o- 9H 5- oxa- 9- aza- ocyclohepten-8-one, MS me (%9: 376.4
(M:H +, 100). Exanple 26 N Hexyl -2, 2= di net hyl - %

|- ((6R 79) - 6) &%tﬁ{%l 2- §er9 ﬁﬂtq%c?ar@oz%ﬂ tn‘?ilh Y HfQsra- ?ﬁﬁrg Dﬁgﬁ’@&%ﬁ‘%‘&'a@ﬂept en-

7-yl)- mal on¥ th gi-malonam ¢ acid The title conmpound

was obt ai neth malcﬁgbl%mzeirdr Hctbmcthsw@edonteﬁ?énﬂiﬁ 6®edmrééctwél§tfr(?5b@@ $6¢texanpl e

24a using 2 th

e (%: E @x{ﬁiﬂﬁﬂ%ﬁg} g%fdrﬁg(%‘gﬁbnﬁ 9?9@133'2% §1fgﬂo?@?11t?6&nlﬂ§9é%e?d@dne WS
" 6RISV6- rset (2% 85 theor, thie BtlOcctrap ourited ra@rswmérMSalz/&ts%zéiVylc{Mﬁé ptlap
7-yl)-mal on am deThe title conpound was obtained in 86 %ield according to

t he procedures described for exanple 2b using
N- hexyl - 2, 2b{ 283 RiyB-(Predroimar-fuamr pheaody ¢ G jyic acid

> 713'();"””5%5 R 2 Rip0uRA 4P SR B 8&%&&%%e@a@ccop@ngt@th@@oceég@ 3 (MH

N- ( ( 6RI 75) - deQriDedtr bydmiBe BX)dytyydr &eBatiat ofd B, AR b2 FensdurtoxygekopdARgS 8t ohept
yh; 10 (4-fluoro-2-nitro-phenoxy)-butyric acid as a brown foam, MS m/e (%): 329.1 (M+H",

100).

o) (( 6R,7S)-2—Fluoro—6-methvl—8—oxo—6,7,8,9—tetrahvdro—5—oxa—9-aza—benzocvclohepten-

7-v1)-carbamic acid tert-butyl ester

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

o] 580 = -180.47° (¢=0.483% in MeOH), MS m/e (%): 311 (M+H", 38).

20 d){ 6R,7S)—7-Amino—2—ﬂuoro—6—methvl—6,7—dihvdro—9H—5—oxa—9—aza—benzocvclohepten—

8-one

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

example 5¢) by cleavage of the protecting group of ((6R,7 S)-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+H", 100).

e) N-(( 6R,7S)-2-Fluoro-6-methyl-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

The title compound was obtained in 77% yield according to the procedure described in
30 example 2b) by condensation of (6R,7S)-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)-



N -(2,2,3,3,3-pentafl uoro-propyl ) -nmal onam de a)
((6R, 7S) -6, 9- D net hyl - 8- o0xo0-6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- aza- benzocycl ohept en
-7-yl)- ocaphaowsisei d tert-butyl ester The title conpourdTER06hiIBm3Ned in
69 %ield according to the procedures described for exanple 5d using
((6R 7S)-6- net hyl - 8- oxo- 6, 7, 8, 9-t et r ahydrd-5- oxa- 9- azabenzocycl ohept en-

\ ! . . ) 0 - S .
(o b e ag it [Astmy ) e dn viite Soid, mip.: 21302 (o€ i me (5°8e2.8” )
dro- 9H- 5- oxﬁMgHa,zlagbenzocycl ohept en-8-one The title conpound was obtai ned
in 52 %yield according to the procedures described for exanple 5e using
((6R, 7S) - 6, 9-di met hyl - 8- ox0-6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- azabenzocycl ohept en-
7-yl)-carbam c acid tert-butyl ester,EJ}@lmm(%: 207.0 (M+H +, 100). c)
N ((6RJS) - 6, 9- Di net hyl - 8- oxo0-6, 7, 8, 9-t et rahvdr o- 5- oxa- 9- aza- benzocycl ohept e
n-7- yl)sN N(E%tﬂ%?%%@eﬁghb&f((ﬁlb?%ﬁﬁ@ﬁwl')&qmr@ﬁérﬁ'ﬁém Figrori-p¥as” @8tpound
was obt ai ned in % vl e} g | to the procedures described for
exanpl e 2b I?Jes]r}zﬁ(fc&h(ég?ef?}S?l%?’ggg{é%%a | uor o- propyl ) -mal onam ¢ acid and
(6R, 7S)-7-
am no- 6, 9-di nenyl - 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocydohept en-8-one, M nie
(9%9: 424.3 (MrH+, 100). Exanple 28 N-((6R, 7S)-6, 9-Di net hyl - 8-oxo0-6, 7, 8
9-t etrahydro- 5- gkar Q- aza- benzocycl ohept en-7-yl ) -
2-met hyl -N - %f 3<"pentaf | uor o- propyl ) - mal onani deThe title conpound was
obt ai ned i n %et dcaccording to the procedures described for exanple 2b
using 2-nmethyf-N-(2, 2, 3, 3, 3-pentam or o- propyl ) -mal onam ¢ acid and
(6R, 7S) - 7- am no- 6, 9- di net hyl - 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8-
one, Msme (%9: 436.1 (MH+, 100). Exanple 29:
N ((6R, 7S) -6, 9- D nmet hyl - 8- oxo-6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- aza- benzocycl ohept
en-7-yl)- 2apPNedBuret-hgldiNNethyPp@l@iamigagidnt af | uor o- pr opyl ) - mal onani de

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 1IN

aqueous hydrochloric acid/ethylacetate. The ethylacetate phase was washed with 1N

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 m/e (%): 188.4 (M+H", 100).

b) N-Butyl-2,2-dimethyl-N'-(( 6R,7S)-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
20  example 2b using N-butyl-2,2-dimethyl-malonamic acid and (6R,7S)-7-amino-6-

methyl-6,7-dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-one, MS m/e (%): 362.3

(M-+HT, 100).

Example 25
25 2,2—Dimethy1—N—((6R,7S)—6—methy1—8—0X0-6,7,8,9-tetrahydro-5—oxa-9-aza-
benzocyclohepten-7-yl)-N'-pentyl-malonamide



The title conmpound was obtained in 97 %ield according to the procedures
descri bed for exanple 2b using

2, 2- di metWpl200d/062138, 3, 3, 3- pent af | uor o- propyl ) - mal onam ¢ PatiEP2@5a12834

(6R, 7S) - 7- am no- 6, 9- di net hyl - 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8-
one, MS me (%: 452.0 (MrH +, 100). Examye 30 N

((6R, 7S) -6, 9- D net hyl - 8- o0xo0-6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- aza- benzocycl ohept en
-7-yl)- 2-isopropyl-N-(2,2,3,3 >3-pentafl uoro-propyl)-mal onam dea)

3-Met hyl - 2- (2, 2, 3, 33- pent af | uor o- propyl car banoyl ) -butyric acid ethyl ester
The title conpound was obtained in simlar yield according to the

pr ocedur es desc |\§szor exanpl e I'b using 1-nethylethyl-propanedioic acid
nonoet hyl e 27373, 3- pentafluoropropyl-anmine, MS me (%: 306.3
(M+H +, 100 /Sg
3-thhy|-2-(2,2,3,3,3-pentaf|uoro-propylcarbanDyI)-butyric acid The title
conpound was obtained in quantitative yield according to the procedures
descri bed for exanple |Ic using

3- et hyl - 2- (2 2.3,3,3-pent af | uor o- propylcarbannyl) butyric acid ethyl
ester, M5 nd) me lgmalon

N-((6R, 7S) - B iR Hﬁﬁ ndSNa@b‘Bta@ngd 8.69% r@&udf@ngtmapeocaambémnbmoohept
en-7- yl)-2- |sopro %é; ég f H fluor B¥63 nanld ?
title compotkaEnRiRy BT @5rtﬁtf%‘e biled loé‘&Eeo q R ?IBB%ed r§1 ¢
descri bed f@p).exa Nﬁigblgglng

3- et hyl - ?2 2, 3 , 3- pentafluoro propyl car banoyl ) -butyric acid and

(6R 7S) - 7 am no- 6, 9- di met hyl - 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8-
one, M5 ebf,% DifRGE N -MBH, 751) 619Q)hyl Bxab, 28 3tetrahydro-5-oxa-9-aza-

N- (3, 5-Di f| uoro- Denzyl)-N' S)-6,9- dlnethyl 8- 0xo0-6, 7, 8,9-tetrahydro-5
-oxa- 9- azabénzogy shepiler '-"’v'"if-nalonanlde The title conpound
was obt ai negj Bﬂégm{%a(drﬁ' xg?sacﬁﬁﬁﬁgd RGBotoR yidiea ROAGAE LS B pé@&aﬁtebaelscﬁeéd for

exanmpl e 2b usin or 0- benzyl ) - 2- net hyl - mal acid a
( 6Rm7)S) -1p- example 2b using 2,2-dimethyl-N- pent%r/l r)nalonamlc acid ando (%% SS 7- amlno

methyl-6,7-dihydro-9H-5-o0xa-9- aza—benzocyclohepten -8-one, MS m/e (%): 376.4
(M+H", 100).

Example 26
15 N-Hexyl—Z,Z-dimethyl—N'—((6R,7S)-6-methyl—8—oxo-6,7,8,9-tetrahydro—5—oxa—9-aza-

benzocyclohepten-7-yl)-malonamide

0
H H
Y "ﬁ“\/\/\/
X7
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

(%): 216.3 (M+H", 100).

b) N-Hexyl-2,2-dimethyl-N'-(( 6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-yl)-malonamide




am no- 6, 9-di net hyl - 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8- one, M
me (%: 432.4 (M+H+, 100). Exanple 32

N- (3, 5- Diwbuossmsbsazyl ) - N - ((6R, 7S) - 6, 9- di net hyl - 8- oxo- @CT/EP2@she1s8ahydr 0- 5
-oxa-9- aza-benzocycl ohepten-7-yl)-2- [1, 3] dioxol an-2-yl nmet hyl - mal onam de
The title conmpound was obtained in 42 96y5 Td according to the procedures
descri bed for npl e 2b usin

N- (3, 5- di f | Tidg Bé%@?ﬁw)ndzm[swb%ﬂla%%%%W@Wﬂﬁ% e Bragsiares desgrikegyfor

(6R 7S)-7- aéﬁaﬁﬁfl@E@uﬁhg@tMyr @27dlﬁie|51w¢ihﬁi&ﬂ-nﬁc @&aaadaamqb)emanm%eﬂmemybn 8-
one, Ms me (MHH

+, 100) a
N-(3,5-Difl @% {%hifkﬁz%ﬂ)‘i Q- 9(%?@@6?%))%%3 gﬁpﬁg‘}'ﬂ% M3 5y, (%) 7983 M dR%ar o- 5
-oxa-9- aza-benzocycl ohepten-7-yl)-2-fluoro-2-propyl -mal onam de The title
conpound was obtained in 71 %yvyield a cor to the procedures descri bed
for exanmple 2b using 2-(3,5- difluoro gk grbannyl) 2-fl uoro- pent anoi c
acid_and ?1(6R 75)-6, 9 Dimethyl-8- oxo 6 7 8 9 tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-
(6R, 7S)-7-am di et th dr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8-
one, M5 m eN(%,~,34Bz%pqnteﬂu¢qoayromwb) 1@@5%5‘% 34 N-((6R
>7S) - 6, 9- Di net hyl -8- oxo0-6, 7, 8, 9-t et r ahydr 0- 5- oxa- 9- aza- benzocycl ohepten-7-y
|)- 2-ethyl-N -( ;3,3,3-pentaf|uoro-propyl)-nalonanidea)
2-(2, 2, 3, 3, 3- Pentahl uor o- propyl carbanoyl ) -butyric acid ethyl ester The
title conpound wasiobtained in simlar yield according to the procedures
descri bed for exan}T?=4b usi ng et hyl propanedi oi ¢ aci d nonoet hyl ester and
2,2,3,3,3- pentafluofopropyl-amne, MS me (%9: 292.0 (MH +, 100). b)
2-(2,2,3,3,3-Pentaabaqro-propylcarbanDyI)-buty tic acid The title conpound
was obtained in quabti-ative yield according to the procedures descri bed
for exanple | c usin - (3, 5-di fl uoro-benzyl car banoyl ) - 2- f r uor o- pent anoi c
acid ethyl ester, Mowe (%: 261.9 (MH +, 100).

a) (( 6R,7S)—6,9-Dimethv1—8~oxo—6,7,8,9—tetrahvdro—5—oxa-9—aza—benzocvclohepten—7—V1)-

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

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-5-0xa-9-aza-
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e (%): 207.0 (M+HT, 100).

20 ¢) N-(( 6R,7S)—6,9-Dimethvl—8—oxo—6,7,8,9-tetrahvdro-5-oxa—9—aza-benzocvclohepten—7-

v1)-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,7S)-7-
amino-6,9—dimethy1—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-Dimethyl-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



c Nff RS ~-Dinethyl- -oxo-

JAN-tetrahvdro- S- oxa- g- aza- benzocycl ohept en-yyl ) -

2- et hyl - Nvo(2B962)68138, 3- pent af | uor o- pr opyl ) - nal onam de ThecrigPb@somspound was
obtained in 99 %yield according to the procedures described for exanple 2b
using 2-(2, 2,3, 3, 3-pentafl uoro- propyl carb%ﬁyl )-butyric acid and (6R 7S)-
7-am no- 6, 9-di net hyl - 6, 7-di hydr o- 9H 5- oxa- 9- aza- benzocydohept en- 8- one, M
me (%: 452.3 (d +, 100). Exanmple 35

N[ (6R, 7S)-9-(4- @or o- benzyl) - 6- net hyl - 8- oxo- 6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- az
abenzocycl ohept enqy

7-yl]-2,2-di met hyl -(2, 2,3, 3, 3-pentaf |l uor o- propyl ) - mal onam dea)

[f6R, 7S) - 9- f 4- Chl of g7bénzyl ) - 6- et hyl - 8- oxo- 6, 7, 8, 9-t et r ahvdr o- 5- oxa- 9- azab
enzocycl ohepten- 7-yh-£arbanic acid tert-butyl ester A solution of O1Qy
(342 mol) ((6R 7S)f 6-jnet hyl - 8- 0x0- 6, 7, 8, 9- t et r ahydr o- 5- oxa- 9-

aza- benzocycl ohepts\gd;e/l )-carbamc acid tert-butyl ester in 1nl

di et hyl f or mam de dded at 00C over a period of 20 minutes to a

suspension of 0.015 g (342 | ) sodj ride (55% .4n 2 .

di met hyl f or FRgitge compprpd B’Gg%ﬁ{?ﬁaén 5&%‘%&6 at%’ﬁé‘“ﬁ]‘% e brbceflures described for

4- chl or obengylHle 9biudR g Wes G R 7083 Stpehtafligrovpsomdpralumenhid aid 8adour s at
00C. Extraction with water/ et ylcpaC%t ate @gd chrgmat raphy on.sikicagel
with et hyl aéeR48k:7 tigppente -Jinettaded (rdydrq-gideq-oxa-o-aza-benzocycloticp ’

[ (6R 7S) -9- (Ms aht %g-xﬂ?@.rlm-miimt hyl - 8- oxo- _ _

6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza- benzocycl ohepten-7-yl ] -carbam c acid
tert-butyl ester as white solid, M née@_l(lo/t) Y 417.2 (MtH +, 69), 361.2
(100), 317.1 (91). b ) (6R 7S)- 7- Ani n&*¥PE2Ch| or o- benzyl

') - 6-net hyl m@(@eﬁ*jémb-%% -9X%0%, A3 8enaoaly 6 sobveps-are-b&rzoaglohepten-7-4yH-

conpound was obtained in 91% vyi el d_accordi to the pr ocedures descri bed
for exanple Z%di(]gq:th@l-N'—(2,2,3,3,3—pentaﬂuoro-propy -malonamid

[ (6R 7S)-9-(4-chl of 0-benzyl) - 6- net hyl - 8- oxo-6, 7, 8, 9-t et r ahydr o- 5-

oxa- 9-aza- benzoc hepten-7-yl]-carbamc acid tert-butyl ester, M5 nie
(99: 317.1 (M+H +7\100).

HN
oPgio

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-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-pentafluoro-propyl)-malonamide



c)
N-r(6R, 7S) - 9- (4- Chl or o- benzyl ) - 6- net hyl - 8- oxo-6, 7, 8, 9-tetrah -

, 7,8, ydr o- 5- oxa- 9- az
abenzocyathamMEnB6l PCT/EP2005/012834
7-yn-2,2-di methyl -N - (2, 2, 3, 33- pent af | uor 9- propyl ) - mal onani de The title
conpound was obtained in 85 %ield accortﬁ%ﬂg to the procedures descri bed
for exanple 2b usin% 2,2-dimethy] -N-(2, 2 .

3, 3, 3- pent o) AuMieEi ol 3.3 Asiegdioro-Ridpylcarhamoyl)-butyric acid ethyl ester

(6R, 7S) - 7- afh @d Oc &Jﬁldqm-olb&liii} Bl tyhid 2 &ordidi by tie proddd Bres dascoibed
ocycl ohept en- 8-oﬁg€phﬁ m e (qg-}%gg_g'(Q?%,i,gggog?ygggﬁ | e - abenz
N1 (6R 7S) - DT c4arapiF db siB&R 2P ey VistiEPRpanedigicsicl! :oRoghy 5%@%95?&35?%3@- 9-az
abenzocycl oheRi@lrofropll arRiEElRsh/Nbe) (62 G+HT, 100).
3, 3-pent af | uor o- propyl’) - mal onam deThe title conpound was obtained in 87 %
yiel d acéording to the procedures described for exanple 2b using
(6R, 7S] - 7 o oot

, -7- -9-(3- -benz - 6- - - di - - -9-
ocycl ohept efihe gtloprmpamdiyes C(b%ipawuﬁg%?@iﬁ%ﬁ, ‘e%fér%ﬁﬁﬁg%%&eg azabenz
N-((6R, 7S)- he’f'éh??d gs-r @xaﬁ?ﬁh@h T?EQM%3§ﬁé'iﬁﬁ:26(27,2,gis%f-f)@{tﬁmtydrpaoﬁylaxharﬁoﬁi-abenzoc
ycl ohepten- 7-yl)-2-nmethyl-N -(2, 2,3, 3, 3-pentafl uoro-propyl)-nal onam de a)
(f6R, 79) - | - Puiyoic acid, ethybipsies Myl Yk 6760 MgH 100
9-tetrahvdro-5-oxa- 9-azabenzocycl ohepten- 7-yl)-carbanmic acid tert-butyl
b ooedur b 4SS sk et by od: deof
((6R, 79) - | - fl)tials gpl&p[gﬂgNhgﬂ,gE,3.;3,,(Belztaﬂuyorg—prgbﬁ;[—lrr?a?orygrrgi e methyl i odi de of
6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- aza- benzocycl ohepten-7-yl ) -carbam c acid
tert- bUt_Y' g‘?& Shle LEXAORAE waslothinedsh B doiy@h1l abioRding sotHethrotadpres dt80ibe38AC,
[a] 589 = -121.8 (%:0.827®6|n N@g@% S nieﬂ%g%é 325, 4 (Mt 62) . .B)
(R, 79) - 7- Ankaroplk 2blusige ct-B1etii2nigh Ty b-> EFNHENO BB G S BRIY- B EBe AY0cy ¢l ohe
FE) e tnh e8|-o ? ggggggg%ﬁ,vgjﬁ-aﬁﬁﬁ&@%ﬁd@mwgﬂmﬁb-pn-mawiatzan)ienmyaem@tae&or di ng

15  one, MS m/e (%): 466.3 (M+H", 100).

Example 31

N-(3,5—Diﬂuoro-benzyl)—N'—((6R,7S)—6,9—dimethyl—8-oxo—6,7,8,9—tetrahydro—5—oxa-9-

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

<o aa WV
T

F

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

25



described in exanple 5e) by cleavage of the protecting group of
((6R, 7S) -1 -fl uoro-6, 9-
di met hyl -\8oax@/B11868, 9- t et r ahydr 0- 5- oxa- 9- aza- benzocycl eoempreons/ni1288) - car bam
ic acid tert-butyl ester as a off-white solid, mp.: 185-1880C5 [a]589 =
-141.9 (c=0.692%in MeOH), MB nfe (% 2241 (M+H +, 100).c
N-((6R, 7S) -1 -Fl uoro- 6, 9-di net hyl - % 6J,8 t et rahvdro 5- oxa- 9- azabenzocy
cl ohepten- 7-yl -2-nmet3iyl-N-(2 2 3 aglpé%%%a uor o- propyl ) -i nal onam de
(RU4922693) The title corrpound was obtained in 86% yield according to the
procedure desglslBRRokALE @R)7SPB Mﬂﬁ@lﬂ)ﬂ&-bﬂﬂ6ﬂf8 9-tetrahydro-5-oxa-9-
(6R, 7S) - 7-amino-1-fl uoro- 5% 8’&’ d
9H 5- oxa- 9- @Zdlebé‘i’fiz’é]eb@ﬂtélﬂrgﬁfl)s% éﬁ exgleny 22’15% %mﬂrlf-"(aém e
>2, 3, 3, 3-pent af l uoropropyl )- malonam c acid [exanple Ic)], mp.: 126-134C,
[a]589 = -91.73 (¢c=0.964%in MeOH), Ms me (%: 456.4 (I\/HH +, 100). Exanple
38 N-((B6R 7S) - 2- FI uor o- 6, 9- di met hyl - 8- oxo- 6
7,8,9-tetrahydk -ox#&- 9- azabenzocycl ohept en-
7-y| ) - 2- et -N ﬁ’(2 23, 3, 3- pent af | uor o- propyl ) - nal onani de a)
(f6R, 7S) - 2- F'ucro- 6, 9- di hyl - 8- oxo- 6J, 8, 9-t et r ahvdr o- 5- oxa- 9- azabenzocycl
ohepten- 7-yl)-carbayi c Id tert-butyl ester The title conpound was
obtained in 83%yield according to the procedure described in exanple 5d)
by al kylation with nethyliodide of ((6R, 7S)-2-fl uoro-6-mnethyl-8-oxo-
6, 7,8, 9-tetrahydr o- 5- oxa- 9- aza- benzocycl ohept en- 7-yl ) - car bam c acid
tert-butyl ester [exanple 23 ¢c)] as a light yellow solid, mp.: 129-133C,
[2] 589 =5- 230 AR é&nﬂoums'dﬁt%% 42'%y[ﬂ@ac(c%dm§2c5th(e%’(b‘¢edlure¥ﬁﬁscrlbéd for
(6R, 7SV7 Amno 2-fluoro-6, 9-di e i g
dr o- 9H- 5- oxexagaple Aeses AV ¢ éfdé%lﬂ%fﬁ beBZY hé ‘h‘? dipxelpr-2cdmsgutid s edf ned
in 99%yi el I 0526 I AL RS CIH R bid-9-agxBemoey dehe biyl8—
cl eavage of g?(ﬁgé‘fpf%tjg%ﬁh%gs bf‘dgﬁ%?ﬁrﬁ ((GR@S) -fluoro-6, d?ymet h;/DI

one, M m/e (%): 50 4?M+H

Example 33

10 N—(3,5-Diﬂuor0-benzyl)-N‘—((6R,7S)—6,9-dimethyl—8—0X0—6,7,8,9-tetrahydro-5—oxa—9-

aza-benzocyclohepten-7-yl)-2-fluoro-2-propyl-malonamide
Ny j\si\
S@eh >

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 m/e (%): 478.4 (M+H", 100).

Example 34

N-((6R,7S)-6,9-Dimethy1—8-0X0-6,7,8,9-tetrahydro-5—oxa—9—aza—benzocyclohepten—7-yl)—
2-ethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



0Xx0-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza- benzocycl ohept en-7-yl )-carbam c acid
tert-bulyl ester as a dark brown oil, Msnfie (%9: 225.4 (MrH+, 100). ¢ N-ff
RS - -Flworzoeﬁmmnisnet hyl - S- oxo- JA-t et r ahvdr o- S- oxa- g- aralrPe@soysBohept en-
7-yl')-2-nmethgl -N - (2, 2,333-pent af | uoro- prop gl ) - mal onam deThe title
conpound was obtalned in 89%yield according to the procedure described in
exanpl e 2b) by condensati on of

(6R, 7S) - 7- am no- 2- f | uor o- 6, 9- di net hyl - 6, 7- di hydr o-

9H- 5- oxa- 9- aza- benzocyclohepten 8-one with 2-nethyl-N(2,2,3

3, 3- pentafluorqp mal onam ¢ acid [exanple Ic)] as a Ilght brown foam
mp.: 126- 1 448 18 (¢=0.803%in MeOH), MS nme (%: 456.4 (MH
+, 100

N—((6R 7S)-I-FI&0 o 6 9-d thyI 8- ox0-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- azabenzoc
ycl ohepten- 7-yl)-2, 2-di N -(2,2, 3,3, 3-pent af | uor o- propyl ) - mal onam de

The title conpound was obtalned in 69%vyield according to the procedure
described in exanple 2b) by condensation of

(6R 7S)-7-am no- | -fiuoro-6, 9-di met hyl -6, 7-di hydr o-

9H- 5- oxa- 9-aza- benzociclo ept en- 8-0 e S0 2, 2-di et hyl -
(2,2,3,3, 3-9 Lisroprapylearban a5 Yée—sé%F)] . [a] 589=
-79.75 (c= 1. 03696|n Nbcrb VB n1e (9@ 470 3 (NMFH 29). Exanple 40

N- I( ( ﬁ R 79)- ?hﬂﬂ@&cﬁn&nﬂrddbﬁ&ib@hecﬁn@ﬁﬂﬂﬁ,y?d& a&otdihyg adnhapoededorea-doscabebenzoc
ycl ohept en-

>2- di met hyl ONeXE{fQPlQ 14 uging efhwinrapinsdioss HOMPPPeh SHAA ST i t1 e conpound
was obt aknegerdtiAuAp ;pﬁﬂ-ﬂnaﬁcmqu%)mgﬂm (N#BCetho)e described in exanpl e
2b) by condensatlon of (6R, 7S)-7-am no-2-fiuoro-6, 9-di net hyl -6, 7- dihydro-
9H 5- oxa- 9- aza- b D)1 with 2, 2-di methyl -
(2,2, 3,3, 3-peat o FOYE et séatpl e 4a)]; [a] 89 =

~151. 23 (c=0. 969% i n I\/EC]-I) NG Nl e (% 470.1 (MrH+ 66). Exanpl e 41

N‘ ( (6R, 7S) - 2hELinOEsmPoutr] %y oblaiaudinGyuantitative yield according to the procedures

8,9t ?t ' get]s%g{)ed f%r g))c(a%np e 3¢ 35135 h: %9 §Yfi hggr%%enzylcarbamoyl) 2-fluoro-pentanoic
acid ethyl ester, MS m/e (%): 261.9 (M-H", 100).

10 ¢) N-=(( 6R.7S)-6,9-Dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-

v1)-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,7S)-
7-amino-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS 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—yl]—2,2—dimethyl—N'—(2,2,3,3,3-pentaﬂu0ro-propyl)-malonamide

S
dfr%%



7-yl)-2-methoxy-N -(2,2,3,3,3-pentafluoro-propyl)-inal onani de a)

2- I\/bt hoxy- N- (2, 23, 33- pent af | uor o-propyl)-nmal onam c acid The title conpound
was obt aiwedosaneeapar abl e yi el ds according to the procedumpoodesssd bed for
2- rrethyl N-(2, 2,3, 3, 3-pentafl uoro-propyl )-nmal onani ¢ acid (see exanple 1)

usi ng di et hyl 2 rret hoxy- mal onat e i nst ead ¥¥" di et hyl methyl -mal onate in step
a), Msne ( .

N- ((6R, 7S) -2-lH 3 B9tg-¢ ‘

dr o- 5- oxa- %&%@@@M@ﬁﬂéﬁlﬁhﬁﬁﬁﬁamﬂacﬂ tert)b\ﬁvmtelﬂoxy N-(2,2,3
3, 3-pent af l'uor o-propyl ) -mal onani de The title conpound was obt ained in 86%

l d di t h d d t
5t S (6R 7S - saming ob 1o e, (5 R85 Tnthi)oF S RoR e S knaRfafPRARASA T on
oxa- 9- aza- bﬁﬂz&ﬁ&f@y@ﬂ@ﬁ@ét@rﬂ7gﬂpﬂﬁbbﬁ>f@ﬁm tertA3]tyldstel i1 mredioethylforian®ida, 3, 3-

pent af | uor o- propyl ) - nal onam ¢ as.an off ite so 89 72.79
(c=0. 79556 i ¥i2 at%‘?ﬁebaP%w‘fag%’ IEII’(‘JWFMS“%PGBTOH@&Q% é%} ob

Na[ ( 6? 7S) - @k HBY Ride-(B8%NIA 2 &1 Ate@ylf@nRnAde rAftdrdominatd pl0pe (74 Bmendlpt r ah
ydr o- 5- oxa-

9- aza- benz obyhlordsnaricotdq wos added sad gringrwap sontinued far 3RRPs At GG o pr opyl ) -
F?g%n$g) dg %l)tracnon gmth Y{vaﬁceﬁ/ ethylacetats and chromato ra hy on sﬂlcaﬁellmth ot rahud
uor o- me - X0- etranv
r o- 5- oxa- %thiléC%@ﬁ/i’GEV@F Wﬁ@ﬁ n2g %ggf%% 1?%‘ %h?iff’étgglt §°F8 a
tSO't ut 'hog 0Of 6 9 85ﬁte9ra(19dr%15 Bﬁpb)azéﬂﬁ&&ﬁalo}?eptémwm &’arﬂﬁhi’ct)&bd&e@)bﬁl{)ﬂ eFteB a9-
etrahydro

5-0xa- 9- aza- benzocycl o idtert-butyl
ester in 5 whitgpotsh Nﬁ%?ﬁéﬁl‘é@ 2\/\@11'2 &@@n?peﬁggﬁature 0.57 g (2.42
mml) 2,2,2- trifluorethyl triflate and 0 80 g (2.43 mmol) cesium
car bonat e. B 1R NI -Waisin & 90l EHIGKS - &izylP-chabtihsl-6 Exdibvedro 3 SvexakP-aza-
et hyl acet at e/ Wat er .and chr onat ography on silicagel with heptane to
et hyl acet at bemesrdeheptensd-one| ded 0.55 g (87%
[ (6R, 7S) - 2- f | uor o- 6- net hyl - 8- oxo- 9-

(2,2, 2-tri f ryekfe ebMApbindwds ShtSmbein aIvy gielt rconiinProatha phendoey désatiegt fon- 7- y

I b
| -car alr? Cexample 5e using [(6R,7S)-9-(4-chloro-benzyl)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-

oxa-9-aza-benzocyclohepten-7-yl]-carbamic acid tert-butyl ester, MS m/e (%): 317.1
(M-+H", 100).

8,9-tetrahydro-5-oxa-9-aza-

¢) N-[(6R,75)-9-( 4-Chloro-benzyl)-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

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-5-0xa-9-aza-
benzocyclohepten-8-one, MS m/e (%): 562.3 (M+HT, 100).

Example 36

25 N—[(6R,7S)—9-(4—Chloro—benzyl)—6-methyl—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



acid tert-butyl ester, M5s me (%: 415.3 (MtNa +, 100), 393.2 (MH+ 8),
293.1 (43). b)

( 6RISV7- AvDnoeecsiizdor o- 6- net hyl - 9- (2, 2, 2-tri fl uor o- et hylPrTAPZ00diomsds o- OH- 5-
oxag- aza-benzocycl ohepten- d-one To a solution of 0.50 g (1.27 mmuol)

[ (6R, 7S) - 2- f | uor o- 6- met hyl - 8- oxo- 9- (2, 2, 227 -
trifluoro-ethyl)-6,7,8,9-tetrahydro-5-o0xa-9-aza-benzocycl ohepten-7-yl]-carb
amc acid tert-butyl ester in 5m tetrahydrof arane were added 1.89 g

ort ho- phosphoric acid. The mi xture was stirred at roomtenperature for 2
days. Extra%ﬁ%‘n w th ethyl acetate/water and chromat ography on silicagel
with dichloro an anol 98/ 2 yielded 0.31 g (83%

(6R, 7S) - 7- am pg- 2-f1 uor o-{6- pet h71-9-(2, 2, 2-trifluoro-ethyl)-6, 7-di hydro- 9H
5- oxa-9-aza-\benz cl ohepten-8-one, Mo me (%: 293.1 (MtH +, 100). c

N-[ (6RJS) - 2- Pl uor o- 6- et hyl\-"8- ox0-9- (2, 2, 2-trifl uoro- et hyl
')-67,8,9-tetrahydro-5- oxa-9-aza-benzocycl ohepten-7-

gll-2,2-dinethyl-N -(2,2 >3, 3, 3-pent af | uoro-propyl )- mal onam de The title
conpound was obtained in 91%ield according to the procedures described for
g_)é?gp L_ﬁde %ile’g egc’)r%pg{m \t/vgsy <|)bte|1\i|-ng:§ in2873%3y’ieeldgc(‘?crc]>}'(%];1!g RIS ﬁ)rggéé}(llrgs dgsaélriggg w,c
(6R, 79) - 7- api 95122 iz 2= BB RY(2;23,6 3, penaflubid- - eialyla)mibactd atichy dr o- 9H-
5- oxa- 9- azg%ag%nlgocyql (%he tﬂgg- 8-done, I\/é?en e é%bt%yg g_I(SI\/HH F 100) .

Exanpl e 43 (@}»?5,)3?GFBDP’@n(t%a‘fthISrb?%YQ)‘&FP?@ v Batiioedsgr yt-o-oxa-9-aza-

(S) - 1- ((6R $elzoydolbpiEL-Bne 39 X9z B90: 8% (M+H™, 100).

t et r ahydr o- 5- oxa- 9- aza- benzocycl ohept en- 7-yl car banoyl ) - et hyl estera
(S)-N-f(6R 7S)-6, 9-D net hyl - 8- oxo-6, 7, 8, 9- i e(tgr ahydr o- 5- oxa- 9- azabenzocycl oh
epten- 7-yl)-2-hydroxy- propi onani de THE*TP8¥ conpound was obtained in 78%
yi el d_accor di_ ngri®)HNeIRFRE e e 8Cdxohs A sjonte@Niafirbes-8k9-9aya-condensat i on
of (6R, 7S)- ;li Q%Rh@ 61, gl-ugidr)ret hyl - 6, 7- di hb%r o{ OH- %—Loxa- .

9- aza- benzobyeiastidphenten7aRk2-mstArpN e(zz%%)”ﬁvﬁeflﬁ‘ uore-propylippalqnamidey a5 4
white solid, Ms me (%: 279 (M+tH +, 100).

F \ o
N
O
e
o \—SXF .

F
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a) ((6R,78)-1-Fluoro-6,9-dimethyl-8-0x0-6,7 ,8,9-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 5d) by alkylation with methyliodide of ((6R,7S)-1-fluoro-6-methyl-8-oxo-

15 6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester
[example 21 c)] as a light brown solid, m.p.: 130-138°C, [ot]5g9 = -121.8° (c=0.827% in
MeOH), MS m/e (%): 325.4 (M+H", 62).

b) (6R,7S)-7-Amino-1-fluoro-6,9-dimethyl-6,7-dihydro-9H-5-0xa-9-aza-

20 benzocyclohepten-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,7S)-1-fluoro-6,9-
dimethyl—8-oxo—6,7,8,9-tetrahydro—5—oxa-9—aza-benzocyclohepten—7—y1)—carbamic acid
tert-butyl ester as a off-white solid, m.p.: 185-188°C, [a]sg9 = -141.9° (¢=0.692% in

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



(2,2,3,3,3-Pentafl uoro-propyl)-carbamc acid fS)-1-f

R, 7S) - 6, 9- di net hyl - 8- oxo-

, 7, 8, 9- twonalwywi 36 5- oxa- 9- aza- benzocycl ohept en- 7- yl car lpammpjospiisgd est er
In an inert atnosphere and under exclusion of noisture, a solution of 95 ny
(0.34 mmol ) of - 58 -

(S)-N((6R, 7S) -6, 9-di net hyl - 8- oxo0-6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- azabenzocycl oh
epten- 7-yl)-2- hydroxy-propi onanmide in 1 m of toluene was treated with

0.57 m (0.4 K-(morl7s)0f Flubt &b BYdiafee- sasid-6/9,8 9-trak fird45-oxm bjazof

4-ni trophenyl chl oroformate at roo r r After ir room
terrperalto -~:_., slohepian e kdripethgl- Al e%3el§1§§ﬂnnrozp%wg o8t o0

2,2,3,3, 3- RR@@% Qopropyl am ne Were added'and sti rr| ng was conti nued
over ni ght. € solvent was rempved b t| Il a q&l on ?,bd t he CI‘%J }g)qrdoduct

was chr ofmatsrtitteunrming was ohtairad i °|4ng d@fcga igg o fie ppogedyre i xt ure

of ethyl a%%%ﬁl@pﬁe ?d)‘i)yh:%ﬁ&éﬂ?cuﬁﬁoﬂ(@R ﬁbﬂ%ﬁmo-ﬁhﬂlﬁ@ro\ﬂ@ﬁ&hﬁlﬁﬂ@l -B@eliRBrny ( 18%
of theory)

title conpound as a col n e 454. 4
(M-H +, 100H-SEnlaga hwpgycto@?@“—rlzfi pBAWE IZJB?%y]p&IOL%ﬁ %éa?%“éagﬂ@?f%m d
(9)-1-((9) Lh o -91.73° (c=0.964%
t et rahydr o- perBXlgngq Xm eaﬁlz %‘%lﬁefﬁ p7-12Fclgérlt%rmy5]83 et hyl (CesterC(FllinraI a
(S-N S - Due@myMsinM(%) 456‘4(Mt+|1—h+h§1@[r)0 S-oxa- Q aza- benzocycl ohept en-yyl ) -
2- hydrox g-propionam de The title conpound was obtained according to the

procedur@ described in exanple 2b) by condensati on of
(S)-7-am no- 3, 9-di net hyI -di h g drBx&hple3dxa- 9- azabenzocycl ohept en-

8one[exa le 7e L- 9.3 (M-H +,
98): the cr dé %7%%%31 sé%ééée@ﬂﬁg'ﬂéoﬁ%&%ﬁtg%yﬁ? ﬁ’éﬁ'f%lzat her
purificati OtslenzB e%téiﬁ%%’*l‘)@eﬂﬂéﬂ{ DD(Q:258, )P pbitaflachapiapyhemneonamide
(S)-1-((S)- yl - 8- 0x0- 6 8,9- tetrah g

dr o- 5- oxa- 9- aza benzocycl ohept en- 7- yl carbano gl)-eth gl ester The title
conpound was obt ai ed in 6%yield according to the procedure described in

exanple 43 d) by th nsecutive treatnent of
(S)-N((S)- 3 thI >_o>§;6789-

F F

a) (( 6R.,7S)-2-Fluoro-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

b
(6
6

15

benzocyclohepten-7-yl)-carbamic acid tert-butyl ester
The title compound was obtained in 83% yield according to the procedure described in
example 5d) by alkylation with methyliodide of ((6R,7S)-2-fluoro-6-methyl-8-oxo-

20 6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester
[example 23 c)] as a light yellow solid, m.p.: 129-133°C, [ot]sgo = -210.45° (¢=0.790% in
MeOH), MS m/e (%): 325 (M+H", 79).

b) (6R,7S)-7-Amino-2-fluoro-6,9-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-

25 benzocyclohepten-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,7S)-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 (M+HT, 100).

30
c) N-(( 6R.7S)-2-Fluoro-6,9-dimethyl-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




t et rahydr o- 5- oxa- 9- aza- benzocycl ohept en- 7-yl ) - 2- hydr oxy- propi onam de with
4- nitrophenyl chloroformate and 2, 2, 3, 3, 3- pent af |l uor opr opyl am ne, white
solid, NSvohleoq®a136452.5 (M H+, 90). Exanple 45 PCT/EP2005/012834
(2,2, 3,3, 3-Pent af | uor o- propyl ) - car bam ¢ aC|d (S)-1-

((6R 7S) - 6- net hyl - 8- oxo0-6, 7, 8, 9-

t et rahydr o- 5- oxa- 9- aza- benzo ¢l ohept e yI carba ste

(S) - 2- Hydr oXBe Wil qaeprponsy ‘G&Sﬁ’é{ ijlims”f elg 2ecogdige; ¥1? Bl 88k bed?

gdr 0- 5- oxa- G- aZADENARC oHBLRIERT SM6R;7SY!7) arhino - Anars-60-diletityi-t)7edibgdrpound
was obt ai neéj}é;;n qug;tl taatl veCéﬁ |eglm% é?%;gry? nr%glﬁts&é ﬁﬁ@ﬁ@?%%d ngg{ltﬁjescrl bed in
exanpl e 2b) eFndadak atTonY" i e §°dr o-

aci d a5 a IRGRTBRAanaG AR 1005 | TR B A0
acid 5 148.18° (¢=0.803% in MeOH), MS m/e (%): 4564(M+H+ 100)

(S)-1-((6R, 7S) - 6- net hyl - 8- oxo0-6, 7, 8, 9-t et rahvdr o- 5- oxa- 9- azabenzocycl ohept e

n- 7-yl carbanoyl)-ethyl ester 4-nitro-pheny| ester A mxture of 290 ng (1.1
mml ) of (S)-2-hydroxy- N—((6R 7S) 6- mExdyple89o0xo- 6, 7, 8, 9-

tetrahydro n ten-7; ioRa nd 0.177 m
(2.19 mol )No@%ﬁyﬁg 3253% n6z§g tghﬁgc?l’%ﬁli é)te F%hg'%éo\r%/a@a?fe%t ed with 274 ng
(1.32 ol )bé}fzoéydlkbﬁdi)@dfihﬂ?wz TalmehibNv, E3,a;3dp&ttaﬂmcad -mrepylhinghenaatide oom
tenperature. The sol vent was renoved by distillation and the crude product
was purilied by flash-chromatography on silica gel using an ascendi ng

gr adi ent of echyI\ acetate in heptane as the eluent to yield 220 ng (47% of
theory) of th it g° conpound as a white solid, Ms me (%: 430.3 (M-H+,
100). c¢) (2, - Pant af | yor o- propyl ) -carbam c acid
(S)-1-((6R7 t pyl 0-6 ,7,8,09-
t et r ahydr o- 5- oxa-9- agzagben & ohept en- 7-yl car banoyl ) -et hyl ester A
m xture of 60 ng (0.14 mmuol) gJ—A%zﬂébonic aci d

(S)-1-((6R 7S)-6-nmnet hyl ~8- oxo- 6, 7<8F9-

t et r ahydr o- 5- oxa- 9- aza- benzocycl ohept en- 7- ykar banoyl ) - et hyl ester
4-nitro-phenyl ;e compound was obtained in 69% yield according to the procedure described in

example 2b) by condensation of (6R,7S)-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)], [o]ss9 = -79.75°
(c=1.036% in MeOH), MS m/e (%): 470.3 (M+HT, 29).

Example 40
N-((6R,7S)-2-F1u0ro—6,9-dimethyl—8-0xo—6,7,8,9-tetrahydro—5—oxa—9—aza-
20 benzocyclohepten-7-y1)-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
example 2b) by condensation of (6R,7S)-7-amino-2-fluoro-6,9- dimethyl-6,7- dlhydro—
25  9H-5-oxa-9-aza-benzocyclohepten-8-one [example 38 b)] with 2,2-dimethyl-N-
(2,2,3,3,3-pentafluoro-propyl)-malonamic acid [example 4a)]; [a)sso = -151.23°
(c=0.969% in MeOH), MS m/e (%): 470.1 (M+H", 66).



ester and 0.304 m (2.8 mmol) of 2,2,3>3>3-pentafl uoropropyl am ne was
stirred at roomtenperature overnight. The m xture was purified by

f | ash- chrwoat@gwaphy on silica gel using an ascendi ng gradirPneosoizsat hyl
acetate in heptane as the eluent to yield 60 ng (98% of theory) of the
title conpound as a white solid, Ms me '(%": 440. 3 (MtH+, 100). Exanple 46
(3,5-Difluoro-benzyl)-carbamc acid

(S)-1-((6R 7S) - 6-net hyl - 8-o0xo0-6, 7, 8, 9-t et rahydr o-

5- oxa- 9- aza- benzocydohept en~7-yl car bapethple @t hyl ester The title corrpound

was obtained in 87% | d di to_th d { bed
15°c) by 1 (PRS- TempnmE TR b e BRIy BORB T R DG (P o

tetrahydro enzosy al.ohestRRo-fr fRmide et hyl ester
4-nitro- pheﬁﬁ%‘s‘%%e %I@ @3 '5- dlﬁﬂuorobeéz?/qyg)?n ne as a white solid, MS me

(%9 : 434.4 EMFH +, N Exampl e 47

(2,2,3,3, 3- or - opyd_)_ car bam caci d

(S)-1-((6R 7S | uoy o- t hyl - 8- oxo-

6, 7,8, 9-t et rahydr o5 nbenzocycl ohept en- 7-yl car banoyl ) - et hyl

ester a) F

(S)-N-((6RIS)-1-Fl uoro-6- rrethyl 6,7,8,9-tetrahvdro- 5- oxa- 9- azabenzocy

cl ohept eg 7-yl)-2- hydroxy pr opi orFarﬁ de The title conmpound was obtained in
a

92% vyi el ccordltgg gw gEoceg%prcg%%%&h ﬁoha%%le 2b) by

condensat i of i hydr o- 9H- 5-
oxa- 9- aza- bgnz @ely %b@ﬂpeﬁﬁ@ﬂ'aﬁobmme@ ﬁxaimlbaalﬂ&yldl)d]s awqrﬁmlgle Hepraeadieesaci d as

ggr ELL. \(/:vh;t(‘.: gﬁssc(()llély for(Z(gpth-yéz\ll 22,%? ’gér %eném&g{é] §0py"12)8§1apon(aM+ Factd (s208amphle )

gl - 8- oxo- 6, Z? 8si8 H&&}Eﬁm&détﬁo@- avaborQte instead of diethyl methyl-malonate in step a), MS
aza- benzocyc ohepten égréjgﬁm)yl) et hyl ester 4-nitro-phenyl ester The
title coHapoEFHG (Yas2 Q%Q('Nﬁ 85% yi el d according to the procedure
described in exanple 45 b) by reactl on of

(S)-N-((6R 7S
t et rahydr o- 800 78S é ~Opf onanmide with
4- nit rophemz&mlghest%mpzaﬁetaomwm sabtsdvemﬂuoromwmmmm e (%:

4481 (WA The title compound was obtained in 86% yield according to the procedure described in
15 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-methoxy-N-(2,2,3,3,3-

pentafluoro-propyl)-malonamic acid as an off-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-F1uoro-6-methyl—8—oxo-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)-

malonamide

E
F
F%’ o 0
NJ><“\NH
H F
F F F
)
Fr

25 a)[( 6R,7S)-2—P1uoro—6—methv1—8—oxo—9—(2,2,2—triﬂuoro—ethVD-6,7,8,9—tetrahvdr0-5-0X3'

9-aza-benzocyclohepten-7-yl]-carbamic acid tert-butyl ester




83). ¢) (2,2,3,3,3-Pentafluoro-prop gl Vcarbam c acid

(S)-1-(f6RIS)-1-fluoro-6-nethyl -

0X0- 6, 7, 8yO-20@tmeaisgdr 0- 5- oxa- 9- aza- benzoc gcl ohept en- 7- pCtarbasoyisp+ et hyl

ester The title conpound was obt ai ned in(%i@byield according to the

procedure described in exanple 45 c¢) by T¥daction of carbonic acid

(S)-1-((6R, 7S)-1I-fluoro-6-

6, 7,8, 9- tef?%h?@FBO%OBQQQ91595“5@%%d@ﬁﬁ@ﬂéﬁﬂ&ﬂ“Véﬁngﬂﬁ%H%?F§7%2hyI ester

4- ni t r ophenytraBRdr6rs-Wkd O-aza- Be@zo% lﬁ?fﬁnaf Aantpinsipytidremduss edemhistel f oam
\

MS me (9%: 458 3(M+H +, 100
(2,2,3,3,3- qh@}ﬁtl@}f ﬁ(olg@,agn%q,\@gﬁa)i tgaﬂﬁnéerageratureOWg(Z 42 mmol) 2,2,2-

(S) - | -((6R, tz@uo?etfﬁirlgﬁﬂ&e @nd O@D@E{Q h%gm%ol) cesullm r;:arbona’r_e St1rr1ng was continued for
0X0-6,7,8,9-tetra ro-5-oxa aza- benzoc 0 ten rba h
ester a) 5( S NJI(S(%?FQrEFSyn with eﬁl@ﬁfl%;e‘@tgwaqew%/cﬁchro atograph on 1cag qoxt heptta e

gl - 8- oxo0- 6Juo8etﬁy15&m@/wgwe 58 91eited-(READ CIVBOL ( QRGBﬁlhefmcﬁaﬂme@WS'Z}Xb 93;

dr oxy- pr opi onar ni itle conp was obt ai ned % din
to the pr8c6@b2éﬁﬂé@%Tﬁb@&67ﬁ3%%%ﬁ%WgKQ%PX$%*FB”H%ﬁ%ﬁ?fg-%%? 'ﬂ bt N9

(6R, 7S) - 7- ag; pes 2l Q; 84Paié (9B5: |1)1|5'36(M+Nh1'}}100p3932 (M+H", 8), 293.1 (43).
9H 5- oxa- 9- aza- benzdcycl ohept en- 8- one exanple 38 b)] with L-(+) -lactic
6

acid as a light brown ail, g%ng&'aCId
fS)-1-((6R FHaRL Aming 2¢f v

9-aza- bq@zogxgggggﬂkegdﬂmﬁgpghgannyl) ethyl ester 4- nltro phenyl ester The
title conpound was obtained in 81%yield according to the procedure

described in exanple 45 b) by reac )

(S) - N ((6R Topsolittionsr 558 56147 r?@?lﬁ{h B -fugragbgnethyl-8-0x0-9-(2,2,2

El et rahydr g élwﬁ%ﬁafﬁs b%@&@ﬁéﬁﬁrm&%ﬁmJbazalib)snibclsxyldh@tyn @nﬂ)?canbamcdt@dw I\/tr r|_1|
- nitrophenyl chl oroformte t br

+, 89). c) tat-bugbesterpp ﬁtrlalrtm%wé%‘ﬁl’%wﬂeé%?%@ﬁ]olcéga%fhf‘?“o pholpiibric 48: Thd

(S)- |6- ( gRg Fkeude ?\vﬁé{jﬁfrﬂad@lt Sosth 'ﬁ@hﬁé’ﬂgt\ﬁe for 2 dlays Extractmn with ethylacetatle/waterh |

oxo- 6, 7, t et rahydr o- 5- oxa- 9- aza- henzacyc t en- et hy

ester Thi tend eh@@haéegrﬁﬁhmﬂb%é Wiglydichjo &%@P‘g / H‘e g@% {ngto%sel g

procedure deggyi REd7d)y-amino-2-fluoro-6-methyl-9-(2,2,2-trifluoro-ethyl)-6,7- dlhydro -9H-5-

oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 293.1 (M+H", 100).

c) N-[(6R,7 S)-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)-

20 malonamide

The title compound was obtained in 91 % 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,7 S)-7-amino-2-fluoro-6-methyl-9-(2,2,2-trifluoro-ethyl)-6,7-dihydro-9H-5-0xa-3-
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—ylcarbamoy1)—ethyl ester



exanple 45 c) by reaction of carbonic acid

(S)-1-((6R, 7S)-2-fl uoro-6, 9-di net hyl - 8- oxo-

6, 7, 8, 9- twonadwydi 36 5- 0xa- 9- aza- benzocycl ohept en- 7- yl car lpammpkjospiisgd est er
4-ni trophenyl ester with 2,2,3,3, 3-pentafluoropropylanmne as a |ight yellow
solid, mp.: 148- 1500C, [Cc] 589 = - 165541 (c=0.98%in MeOH), MSme (9:
472.1 (M¥H +, 100). Exa Ie 49 (2,2, 3, 3, 3-Pent af | uor o- propyl )-carbamc acid
(S)-1-((6S >7S)-2-fl uor Nl ox0- 6-
trifluoromethyl-6,7,8,8:tetrahydro-5-oxa-9-aza-benzocycl ohept en-7-yl car bano
yl)-et hyI ester a) Rac c. (2S,3S and

2R, 3R) - 2- di benzyl am no F 4-trifluoro-3- (4-fluoro-2-nitrophenoxy) -butyric
To 15. 4 g (43.6 mol) 4,4-trifluoro-N, N-bi s(phenyl nethyl)-threonine in
60 m di net hyl f or mam de e added in portions 4.03 g (92.4 mol ) sodi um
hydride (55% ab 0 pen5|on was stirred for 2 hours and then 10.5

m (95.9 ~ d|f|u roni trobenzene were added. After stirring

overni ght a n the re was poured onice/water. Extraction with

et hyl acet at e¥ando orrat ogr aphy on silicagel with ethyl acetate/ heptane 1:1
(and addi ng 30% net hanol after the first five 250 ml fractions) yielded
1137 g (55% racemc (2S,3S and 2R, 3R)- 2-di benzyl am no-4,4 4-trifiuo

E)(?/() (jglf |1u S -8@ 1 1)1 ng —Iteq!ra &%—@—%XX—%I—JLZQW oil, Ms e
2R, 3R) - 3- (%eﬁmdvdoheﬁthm}dnd} @hﬁdmw)prap __Myl am no-4, 4 4-

trlfluoro c acid 1 : .
2R 3R) - 22 di il |C8H?R%m§ sz‘sﬂg"tah % 3%0@31?%%%?% g‘pg‘e Brpgedure fescribediin
-butyric a(éb(ﬁim@tél b) by caﬁ)@en@itmmmma}ms) -Remanbrped- dgmthyle@Mlhyfdrq SH95-pxa-

Raney- Ni cke Filtrat
4. 19yg (89(% azraaleeé%i)%yct(%ép %?arl’lplce) 27%?W1t§8| (“lSrigCtEyaCfH §St IVl’ﬂl%tSbﬁ@, M'Sel ded
3R) - 3- (2- arh A4 B]ZE)(M_-FB]ﬁEIﬂD)))(y) 2-di benzyl am no-4,4,4- trifluoro-butyric
acid as light yellowoil, M5 ne (%: 461.2 (MH+ 100). c) Racemic (6S,7S
and 6R, 7R) - 7-di benzyl am no- 2-f| uor o- 6-t r ruor onet hyl - 6 J-di hydr o-

10 b) (2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-(( 6R,7S)-6,9-dimethyl-8-o0x0-

6.7.8,9-tetrahydro-5-o0xa-9-aza-benzocyclohepten-7-ylcarb amovl)-ethyl ester

In an inert atmosphere and under exclusion of moisture, a solution of 95 mg (0.34 mmol)
of (S)-N—((6R,7S)—6,9—dimethyl—8—oxo—6,7,8,9-tetrahydro—5-oxa—9—aza—
benzocyclohepten-7-yl)-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-pentafluoropropylamine 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+HT, 100).

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



9H 5-o0xa-9-aza-benzocycl ohepten- 8-one The title conpound was obtained in
simlar yield yield according to the procedures described for exanple 5c
usi ng rackoi200@H38S and 2R, 3R) - 3- (2- ami no- 4- f | uor ophen@KY)EP2005/012834

2-di benzyl am no-4, 4,4-trifluoro-butyric aC|d M me (%: 445.2 (M+H +,
100). d

(-)-(6S,7S)-7-di benzyl am no- 2-f | uor o- 6- trlfl uor onet hyl - 6, 7- di hydr o- 9H 5- oxa
-9- aza-benzocvcl ohept en- 8¥He (RO4963779) and

(+V(6RIR) - 7- di benzyl anmo-2- f 1 uor o-

6-t r muor onenyl - 6, 7- di hydg H 5- oxa- 9- aza- benzocycl ohept en- 8- one Racem ¢
(2S,3S and 2R 3R)-3-(2- amﬁif fl uor o- phenoxy) - 2- di benzyl am no- 4, 4, 4-
trifluoro-butyric aci d wa parated by chiral HPLC on Chiral pak AD with

et hyl acetate/ heptane 1/9 to yield the title conpounds. e

(6S, 7S) - 7- Ami no- 2-\ | ro 6t N J | uor omet hyl - 6J-di hvdr o- 9H 5- oxa- 9- azabenzocy

cl ohept en- 8 apa Ft t| le corrpound was prepared by hydrogenation of
(-)-(6S,79) -7 enzy a
fluoro-6-tri hyl 6 d| hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8- one

i n nmet hanol vvlth Pd/C 10%, M5 me
(S) - N- ((6SI8) 2:=0)((PrHo-4) G B-9Xag91§73-0¢ :?
zabenzocvcl glryepg%ﬁox;pygamga groxy propl onam deThe ti t I e corrpound was
obtained in"89% yireld according to the_proc dureeges %&g i.n exaqg&g 2b)
by condensaffh@ﬁﬂeﬁowsurr@wamt&mnﬁéa@fprqha&% Pregeap ey egpmple 2b)

di hydro- 9 @y%’i’d SR &QQ)’-@%h@h@HﬁﬂetﬁylmdmyubobH §tkadlagtic acid as a
white solid, (9% : )ntz%guoro prop

Mt
gD- car bami cbamom’((l@)ﬁplter( @@Se f%)agrﬂﬂﬁf Tﬁ)lﬂ”&hé Qﬁ“)?ga@“c aCld RiSimie F
trifluoromegpyl g) %hegc[rhgé %I%Ia}ﬂgﬂ'@as%sgd(fh He ﬁéﬁ's%%ﬂﬁﬁﬁ'f@ﬂl@d?b@ﬂﬁzmm ar bano

yl ) - et hyl gter T npound was obtained in simlar yield in anal ogy
to the procedure described

b) (2.2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-((S)-3.,9-dimethyl-8-0%0-6,7,8,9-
10 tetrahydro-5-oxa-9-aza-benzocyclohepten-7-vlcarbamoyl)-ethyl ester

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

example 43 d) by the consecutive treatment of (S)-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 (S)-1-( (6R,7S)-6-methyl-8-0x0-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester

SGesast

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

Chiral

20

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-amino-6-methyl-6,7-dihydro-
9H-5-0xa-9-aza-benzocyclohepten-8-one (example 15 d) with L-(+)-lacticacid as a light
brown solid, MS m/e (%): 265.0 (M+H", 100).



in exanple 43d by treatnent of

(S)-N-((6S,7S)-2-fluoro-8-oxo0-6-trifluoronethyl-6,7,8,9-

t et r ahydrwo3eexmiBeaza- benzocycl ohept en- 7-yl ) - 2- hydr oxy PprEpe@sansde with

4- nitrophenyl chloroformate, isolation of the resulting carbonate by

chromat ography on silicagel w th heptane/ 64at hyl acet ate, and treat ment with
N 0,

]2_0(2)) 3 Exg_m%}e)t a<|)or0pr .. | m 256 o 88(()))(|Lol 87 8I\éstetra?wér 5. ox a3za-( Mttt

6R, 7R) - 2- Fl }40 9cy8rod%Prefi- Mltatrba&%ﬂmtﬂw kst 47niBrOpheivt adwdr o 5-

8;?) o ﬁé?oﬁg%@g%@%&gg&gn@%ﬁgé) 2- Hec{ro%y NN( 6&%’8? 6- me’ﬁhyl g%gl(g%f} ggr 0-pro

6R, 7R) - 7- a%ﬂ@h&’&%@@k@@z& Béﬁﬂo‘éﬂﬂ&’(@&éﬁd’—yﬁ ﬁoﬁiohﬁﬁﬁ&bﬁfd‘@l‘mﬁﬁ} (2.19

9- aza- benzocycl ohept en- 8- one was,. pr epar accordin Wﬁé}n@edur ?) of
descri bed | mmolhpiiaidieging() mhad, n6f"’a? HedRy et

6R, 7R) - 7-di b %ﬁ%&f@ﬂ@rofdrﬂﬁf&nd stirred overmght at room temperature. The solvent was

6-trifluorome 7-di hydr o- 9H 5- oxa- aza- t en- 8- on
met hanol  wi temaved by disgdlytionmansd the crusle s pghstinas Rﬁ%éeﬂg‘%/%hﬁgo‘?% %tPaﬁaRSYPB the

procedures C fonsexanphe it Ysdt tate in heptane as the eluent to yield 220
D i met hy TR 4o 25 ks EXARP e PoayT3s i 4

| uor o- prop c nd raecem c
(6S, 7S and 618(4F?/O-Gfih¢ﬁrhblf2hﬂl%‘?%m€°‘%rﬁaﬁlad@r*@r?@nfﬂwg /g (@5 Bo3W A
di hydr o-9H iio(gxa 9- aza- benzocycl ohepten-8-one, M5 nie (%. 508.2 (MH +,
100) . Exarrpl e
N ((6R, 7S) - 9- Cycl opr opyl net hyl - 2-f | uor o- 6- net hyl - 8- oxo-6, 7, 8, 9-t etrahydro-5
- 0xa- 9- )I 2.2.3.3.3- PQntaﬂu)oro -propyl)-carbamic ac1d (S) 1-((6R,75)-6-methyl-8-0x0-6,7,8,9-

aza- benzocyc (onept en- Z-di met hyl - % 3, 3, 3- pent af | uor o- propyl ) -
mal onami de & Ca-benmcpdoherien 7 Vcarbamoy) ethyl ester

gl -2-11 uor o, 6 151@6f6§n‘%((@ 19n{ %1)%%%6%‘5&6%%1%@%) -6-methyl-8-0x0-6,7,8,9-
en-

aza- benzocycl ohept carbam c acid tert

ter The ti
conpoundiswa setobydionsoxa19- m%:ymwdomém &Y?ﬂ@flfta@l‘?}%)ee%‘/b‘?f%érrétraégEPYlbed in

exanpl e 42a_from 1) 0f2,2,3,3 tafluoropropylamine was stirred at room
((6R 7S) - 2- ki 304[{1}1 Slglmo)?G 7, B EEtnee}tra%‘l?tlr}))y oxa- 9- azabe?zoc cl ohe

pten- 7-yl) {ecmpdmtmrcomn@ht She nhigtuye wespusicdy Taph 61%?%%’“%‘]@ LY EieFbpane,
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 (%): 440.3 (M+H", 100).

20
Example 46

(3,5-Difluoro-benzyl)-carbamic acid (S)—l-((6R,7S)—6—methyl—8-oxo—6,7,8,9—tetrahydro—
5-o0xa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester

e0gh ¥

F

Chiral

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-8-0x0-6,7,8,9-
tetrahydro-5-oxa-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+H", 95).

30 Example 47
(2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (S)-1-((6R,7S)- 1-fluoro-6-methyl-8-oxo-
6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester



colorless oil, M nle (%: 365.1 (MtH +, 21), 309.5 (34), 265.2 (100). b)
(6R, 7S) - 7- Am no- 9- cycl opr opyl net hyl - 2-f | uor o- 6- net hyl - 6, 7- di hydr o- 9H 5- oxa-
9- aza- benpaogeicotsept en- 8- one The titl e conpound was obtairmedoosnizB3 yi el d
according to the procedure described in exanple 42b from

((6R, 7S)-9-cycl opropyl met hyl - 2-f | uor o- 6-d%¥hyl 8- oxo0-6, 7, 8, 9-

t et rahydr o- 5- oxa- 9- aza- benzocycl ohept en-7-yl ) - carbam c aC|d tert-butyl
ester, MB m € (% : 265.3 (MH  F108). c)

N—((6R 7S) - °/\ opr opyl et hyl 0- 6- net hyl - 8- oxo0-6, 7, 8, 9-tefrahydro-5
-oxa- 9- aza ocyc g;_%en-,\] -yl )-2% 2-dinethyl-N-(2,2, 3,3

>3- pent af | uor o- ft o ngﬁnide The title conmpound was obtained in 87 %
yield accordlng to the procedures deschiebed for exanple 2b using

2, 2-di met hyl - al on rhic a id and

(6R 7S) - 7a%?| ‘ C ro- 9H 5- oxa-
9- aZ&benZOCU&iz@B&ldHeSf&nsfﬂULth\P@oW @rc(p%nanﬁcl@ 5 (M+H+ 100). Exanple 52

N-((6R 7S ATyl -2-11
nzf)((;ym Oh)epTé%tlﬂg compounudovtfé)s 0 tamecq] in 92§/o ylxl(c)l accordlng to t etz{arac')rc]é/ Ure dgscgged in ; azabe

7-yl)-2, 2- diaed Zghyhb)l‘i) v doddénsdsidn SfMQ—fﬂ—éiﬁfn@- prapyd-b- rﬂ&hﬁtﬁ;mdﬁigﬂ}o -9H-5-
((6R S)-9-W fl uoro- 6- net hyl - 8- o 0- 67 }rahvdro gﬁoxa -azab cyclo
hepten- 7- y@?}a-%#@réﬁw%é@hfpfe@r% OB Wm@ 2€1r 31t Ls(iEptants id e é!é‘“(ee 44

mol ) sodi uggiay i 5 982150540, WS Hlienes nydsfoommam deower e added at 00C 2.
(6.44 mmol) (?%FL%S) 2- puor o- 6- gz?hyl 8- ox0-6, 7, 8, 9-t et rahydr o- 5-
oxa- 9- aza- benzocycl ohepten-7-yl)-carbam c acid tert butyl ester in 20 mi

di et hyl f or gpah e ni AllE6s)-30 (AR rm @&1&&&5 kth{168 440 B08 - tatlr:i}WHrd}BQ)"ﬂaGEPr was
added. Stirring was contlnued or hour _tﬁﬁtractlon

et hyl acePat eZanRenEeCysdeplen jSaR 11ptane to

et hyl acet at ¢, bggl @?‘ﬁ durd \%Lse&ﬁﬁge@ 1r2815°/gy1(3919a&0rdmg to the procedure described in

((B6R, 7S) - 9- aUyI- - Boro- 6- met hyl - 8- oxo -tetra ? g %é@ 9- azabenzo
cycl ohept enexample 45 b) by reaction of(S) N-((6R, 7S) 1- ﬂuoro 6-methyl-8-0x0-6,7

tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl)-2-hydroxy-propionamide with 4-
nitrophenyl chloroformate as a white solid, m.p.: 140-145°C, MS m/e (%): 448.1 (M+H",
15  83).

c) (2,2,3,3,3-Pentafluoro-propyl)-carbamic acid (8)-1-((6R,7S)- 1-fluoro-6-methyl-8-
0Xx0-6,7,8.9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester

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

20  example 45 c) by reaction of carbonic acid (S)-1-((6R,7 S)-1-fluoro-6-methyl-8-oxo-
6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester 4-nitro-
phenyl ester with 2,2,3,3,3-pentafluoropropylamine as a white foam, M3 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-
0X0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-ylcarbamoyl)-ethyl ester

\ 0 FF
F N F
\@O}EH\O%N/%F
o)

a) (S)-N-((6R,7S)-2-Fluoro-6,9-dimethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
30 benzocyclohepten-7-y1)-2-hydroxy-propionamide

Chiral




7-yl)-carbamc acid tert-butyl ester, M5S me (%: 351.2 (MtH +, 80), 295.3
(100), 251.1 (82). b (6RJIS)-9-Allyl-7-am no-2-fl uoro-6-m(9t hyl -6J-di)h g

dr o- 9H 5-wRas@/@wrsbenzocycl ohept en- 8-one The title compourrewEs136t ai ned
in quantitative %yield (raw material) according to the procedure described
in exanple 42b from ((6R 7S) 9 aUyI-2 f Ir&6ro- 6- rrethyl 8- oxo-

6,7, 8,9-tetrahydro-5-oxa-9-
tert-butyl T&@tt%],e comoHp@W(ae/& talzg TZO%:{Q/%W &cho% )’1g t%gf’xe)prgc%rdgf%rgescr%ed in

N- ((6R 73) 0
nzocycl ohe|§t%¢1=3rlfl}i)ie)alb7 P Eéﬂ&%hgf@nmt(mbsﬁzgﬁgn&z 1:8r9-4, 2 dtradtidlr 7 Hhilopdae 9- azabe

>3- pent af | 9&F8é= W%?@a)belﬁ*ﬁ?@ﬁlg’ﬁlt?ﬂén‘ﬁh‘énet Fi‘arrgplégﬁ‘ﬁ(%m\'ﬁh\ka@)dﬁcttﬁlaﬁ’éloas 2igBs o

yield accorbqb@goglomshg/egmcmuf +ges1g)i bed for exanple 2b using
2,2-dimethyl-N-(2 3, 3, 3-pent agﬁuoro propyl) mal onam ¢ acid and

(6R 7S)-9-al lyl - 7- am no- 2-f | uor o- 6- net hyl - 6, 7- di hydr o- 9H- 5- oxa- 9- azabenzocy
cl ohept en- bg @5}@@1@/&1&%@ {-NeRr, 735 Eru&rM*d’biduillg@i)ﬂ 85;95(@@ 89 %8trahydro-5-oxa-

N-[(6R 7S) Fluor o- 9-( 2-hydr oxy- et hyl) th
. 8,9-tet rgg_wdb@zqcvﬁ 1%/ 7- Vlca%;bamo%f/l) ethvl ester 4y nitro- Dfx(envfsester

az a- benzoc ﬁ oZmM hlas %bt%lriydrfﬁ%m%lyié}ﬁ aéc%r@m% it tht-Retidatd dedbqariapyl ) -

mal onam de uoro- -ne

- ox0- et hyDee[&m’P Qﬁb)éyv%ﬂsﬂé@']é'(é@%@n%(@&?& Sty B-94or ¢ &rbam ¢ aci d
tert- bu§(§/ | t@%}ﬁd 6 S&la% h?ﬁbéﬁ(zo c?cﬁleﬁteﬁﬁi ?l? Umr))xy propionamide with 4-

((6R 7S f | uor o- th 8-0x0-6

t et r ahydr o-rStrorberd/ dﬂaﬂﬁ@mﬁ@%&l]@ﬁ‘é f‘é’ﬁlqﬂyM§ né/ﬁr(%ﬁn‘%@ 3AMH Y- but yI

ester in 120 m dichl oronet hane was treated with ozone at -75C for 20

m nut es. Met hyl sulflde 227g 306mm|) ) Oon was
stirred forc)423,3% Snd POPAOPE (hle LS AR :
under vacuu

'rg.tgeox\m £X BEx%EﬁqjoWDTtéh ¢1thiﬂﬁt‘ﬁﬁiv®téiﬁ%%t%f to yield
- et hyl - - 8- 0x0-9-(2- oet (J

15 Thetitle compound was obtained in 84% yield accordmg to t e procédure described in

example 45 c) by reaction of carbonic acid (S)-1-((6R,7S)-2-fluoro-6,9-dimethyl-8-oxo-

6,7,8,9-tetrahydro-5-oxa-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-
150°C, o] 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 (S)-1-((6S,7S)-2-fluoro-8-oxo-6-
triﬂuoromethyl—6,7,8,9—tetrahydro—5—oxa—9—aza-benzocyclohepten—7—ylcarbamoyl)-ethyl
ester
25

a) Racemic (2S,3S and 2R.3R)-2-dibenzylamino-4,4,4-trifluoro-3-(4-fluoro-2-nitro-

phenoxy)-butyric

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

dimethylformamide were added in portions 4.03 g (92.4 mmol) sodium hydride (55%) 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



-6,7,8,9-tetrahydro- 5- oxa- 9- aza- benzocycl ohepten-7-yl] -carbam c acid
tert-butyl ester, Mo me (%: 353.2 (MtH +, 11), 297.3 (60), 253.2 (100). b
[ (6R, 7S) -wWoRBhesawsor3d- ( 2- hvdr oxy- et hyl ) - 6- net hyl - 8- oxo- 6, PC3/EP2a08tonmBy dr o- 5- 0
xa- 9- aza-benzocycl ohepten-7-yll -carbam ¢ acid tert-butyl ester 0.10 g
(0.28 mmuol) [(6R 7S) - 2- Fl uor o- 6- net hyl - 896x0- 9- (2-oxo-ethyl)-6,7,8,9-

tetrahydro- 5- oxa- 9- aza- benzoc ohept en-.7-yl b d .t t
ester in 4168/ WetH r%ﬁ?ﬁ#@f‘ﬁééﬁ%‘yiﬂé?té‘!oraﬁéﬁlﬁr@%n#f’grﬁp e Ca(‘;gll (ranrml ?u;glﬂl um
3.0; logxégr bd%éh;ﬂve&m@hqmmhy(m RldhrigEageinetMah bl ﬁtéﬂyﬂleamet faxtedlsh mdtfameoﬂs)
£< ((a 65 ;? bz-wq 3@]{)1«7?5% %/Mmcewgﬁ @SRy irpd BRABY 1y fibsradmigo A4l {4 o- 5- 0
- 9- azabenFReY oL KReMRAL £ad BadhLyelieivehil, 843 mpifoy): 4851 €vl-H

(%9: 377.3 (MtNa +, gé X@S (1f\/HrH +, 14) 2551L3 (]L.fOO(;O/Wj c) M 001
(6RISV7- Amn02flu0r09 2 h h ro-9£|—§(—oxa-9-
aza- benzdcyR|seeBicd S gnd2HaR : Ff PR et C mg@%‘%—éld
accordi ng t@aLbBe Qﬁ@ﬁ@@&ae described in exarrpl e 42b from
Eé?rRaESé 2- T5| uoro9 (2- Bydroxy et hyl ) - 6-met hyl - 8- oxo-6, 7 58, 9-

ydr o- 5- oxa- 9- aza ocyc ar tyl
ester, M5 r-@0goh0.2 123?%WA%11%85 ggmﬁ-r’%?'%ﬁj 4%‘%{3%&060_3' t4§[|}hor§u> Y
t oxy- et hy D- Gt /@8 HvbxS Bi?éﬁ'lcﬁac?d &1@11{ EIOrrﬁMéﬂﬁn&wmhydrogenated W1th1 19¢g
9- aza- benzocycl ohepten- 7-y % - di 2 Q5@ Pr opyl
V nal onani déareseNic %llFélt‘@HﬁﬁGH & ?Te{ﬁ‘ﬁgﬂgﬁntb% ddéﬂgé)%ylﬁ 5ad Rng %o the
Egoggﬁ};g isux%?%ﬁfc' §§§S IuQI ZI%RJIBLQQ ARing Si-Migord - PhehioRPl- Mbehb)dﬂnﬁo%4 4-

- xn| aci

(6R, 7S) - 7- aifivoreb ﬂé@éuﬂ@dgsg% W&}C&QSWF)W@ S RMEE 29 hydr o- 9H 5- oxa-
9- azabenzocycl ohepten- 8-one, Ms me (%: 517.3 (MtNH 4 +, 100), 500.2
(MtHE, 63) . c)%@ﬁk@( 684S and 6R,7R)—7—dibenzvlamin0—2—ﬂuoro—6—triﬂuoromethvl-6,7—dihvdro—
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 5c using racemic (28,35 and 2R,3R)-3-(2-amino-4-fluoro-
phenoxy)-2-dibenzylamino-4,4,4-trifluoro-butyric acid, MS m/e (%): 445.2 (M+H",
100).

d) (-)-( 6S.75)-7-dibenzylamino-2-fluoro-6-trifluoromethyl-6,7-dihydro-9H-5-o0xa-9-

50 aza-benzocyclohepten-8-one (RO4963779) and (+)-(6R,7R)-7-dibenzylamino-2-fluoro-
6-trifluoromethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one
Racemic (25,3S and 2R,3R)-3—(2-amino—4—ﬂuoro-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) ( 6S.,7S)-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 (-)-(6S,7S)-7-dibenzylamino-2-
fluoro-6-triftuoromethyl-6,7-dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-one in

30 methanol with Pd/C (10%), MS m/e (%): 265.2 (M+H", 100).

) (S)-N-(( 6S.75)-2-Fluoro-8-0x0-6-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-aza-

benzocyclohepten-7-y1)-2-hydroxy-propionamide




N((6R, 7S)-9-Allyl-2-fl uoro-6-nethyl-8-o0x0-6,7,8

>9-t et rahydr o- 5- oxa- 9- azabenzocycl ohept en-

7-yl) - N -wochaprosgl net hyl - 2, 2- di met hyl - mal onam de a)  PCT/EP2005/012834
N(("6R, 7S)-9-Al |l yl -2-fl uoro-6-net hyl -8-0x0-6, 7,8, 9-tetrahvdro- 5- oxa- 9- azab
enzocycl ohepten- 7- gl)- 2 2 di meth gl - mel @hani ¢ aci d et hyI ester The title

conpound was, obtained in i.el d accor.din ocedures descri bed
f or exarrpl el BRitlesapppopng. "Eﬁs ‘ﬁ‘&l § gﬁ@%@ﬁ%&@tﬂﬁw %‘t{lé? 3%?&83 din
(6R, 79) - 9- aldaflpiel2b) by condensatlon of (6S,7S)-7-amino-2-fluoro-6-trifluoromethyl-6,7-

Kl/ré] nm0e2(£/(|) uo&gé_r%-zg}gg q%/qlqa g—f%g:ert%g}rfc ohgellj‘fe?l 80)c()ge 9Wlalz f +?Tc’8g (ligsh a? &f&'ute S(ﬁldo ne,
N ((6R, 7S) - ﬁrs%}db/—)Zgiﬁ}]@j}[Q}ﬁ' ®phhyl - 8- oxo- 6, 7, 8, 9-t et rahvdr o- 5- oxa- 9- azabe
nzocycl ohepten- 7-yl) -2,2-dinethyl-mlonamc acid 0.72 g (1.84 mmol)
N-((6R, 78)-9-Allyl -2- quoro 6- met hyl - 8- oxo- 6, 7, 8, 9-t et r ahydr o- 5-

oxa- 9-aza-~ b%)n(é%é’gQﬁ%ﬁﬁaﬁﬁb;d—)ﬁc)ﬁv?)rgarpdnﬁehﬂw(SWM@@TSTCZ -fAgord-Bbhyle-ester in

10 mM tetr drofurane were treated wth O.
y -0, 8 -Hraayg s,-_ r:n_,_!_! C OREPLEIA- ..l.-: -!-'." eth he

CAW, J

hydr oxi de naHBOyeMENg s
t et rahydr of g gne was distilled off and the aqueous phase was extract ed with
di et hyl et her.” The water phase was_aci difi eg wth

hydr ochl or | Ehesilelcompound wascabieingd isimilarymied & %%O%Y&Oﬂf‘e?fa’ ﬁ‘@“{ﬂ%@

N‘ ( (6R 79) - %lééalﬂf;lle dfﬂﬂpera%ngntr@t(b)(l\l ﬁGSWSb‘ £.flhoro-8-ox0-6- tr1ﬂuoromethy1 6,7,8,9-

tetrahy oxa- 9- azabenzoc epten-7-yl)-2,2-di net hanam o
aC| d as whi tasrabpdiocs- oms%wa,rb@%ocy P@ﬁnciWH “2h Yéwy pregpionamide ol

N-((6R, 7S)- glt{%gﬁi}yl%fu{olr&gizrgat@ BLAYH o BheXQuftin %cﬁrb%ntaﬁt’tfy%ﬂy&ﬁﬂ:oéra@hﬁoﬁ azabe

nzoc g cl ohept ¥1Ci0 rop%rrethl- 2-di net hyl - pal onani de .The
title corrpo&lhdagﬂhmﬂmbﬂémﬁéd Viacejutgnndtereroentyyigh &Zé‘&e%i’%ﬁtﬁga ISPEQPé( amine,

ocedr s GRRE NI E e R s,

t et r ahydro- 5- oxa- 9- aza- benzocycl ohepten-7-yl ) -2, 2-di raet hyl - mal onam ¢ aci d
and cycl opropanenet hyl am ne, MS nie (%g{émﬁpeﬁj(ﬁ (MH +, 100). Exanple 55

Racemic N-((6S,7S and 6R,7 R)—2—Fluoro-8-oxo-6—triﬂuoromethy1—6,7,8,9—tetrahydro—5—
oxa-9—aza-benzocyclohepten-7—yl)-2,2—dimethyl-N'-(2,2,3,3,3-pentaﬂuoro-propyl)-

malonamide

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 according to the procedure described in
example 49¢ by hydrogenation of racemic (6S,7S and 6R,7R)-7-dibenzylamino-2-fluoro-
6-trifluoromethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one in methanol

25  with Pd/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 racemic (6S,7S and 6R,7R)—7—amino—2—ﬂuoro—6—triﬂuoromethyl—6,7—

dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS m/e (%): 508.2 (M-H", 100).

30



N((6R, 7S)-9-Al Iyl -2-fl uoro-6-nethyl -8-o0xo0-6, 7, 8, 9-tetrahydro-5-oxa-9-azabe
nzocycl ohepten- 7-yl)-2,2-di nethyl -N -pyridin-3-yl net hyl - mal onam de The
titl e compoune/osas6obt ai ned in 66% yield according to treTmP@SHILIS8E

descri bed for exanple 2b using

N-((6R 7S)-9-allyl-2-fl uoro-6-nenyl - 8- oxo@% 7,8,9-tetrahydro- 5- oxa-

9- aza- benzocycl ohepten-7-yl)-2, 2-di ne onam ¢ acid and 3-

(am nomet hyl ) pyri dine, M5 nle (96 45 %P EE , 100). Exanple 56

{(6|R) 79) - 2- 1l (vexe, @s@@kmslmp&h{l@th@maora6(raet3y138—axéi6wem9aéﬂralﬁrﬂm-ﬁmqasﬂ car ba
noy

or opi ony!l antzadiengeyglohependr iy dodisr eyl N 42:8:3 3 5P AT USRSt en- 9- yI } - ace
tic acid mefhyhagsdera) f(6R 7S)-7-tert-Butoxycarbon

gl am no- 2-f | uor o- 6- net hyl - 8- oxo- 7, 8- di hydr o- 6H 5-

oxa- 9- aza- benzocycl ohepten-9-yl)-acetic acid nethyl ester 0.30 g (0.97
nmol )

((B6R, 7S) - 2- Fl uoto- 6- net hyl - 8- oxo- 6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- azabenzocycl ohe
pten- 7-yl)-carpamic sacgd tert-butyl ester in 8 m dinethylfornman de were
stirred with O. N 45 mol ) met hyl bronpacetate and 0.48 g (1.45 mol)
cesi um car bgn oyerni ghi_rExtraction with water/ethyl acetate and

chr omat ogr aph n° S|I|cageF with ethyl acetate/ heptane 1:4 yielded 0.37 ¢
(quant.) ((6R, 7S)-7-tertbutoxycarbonyl am no-

2-fl uor o- 6- net hyl - 8- oxo- 7, 8- dihydro 6H—5 oxa 9- azabenzocyclohepten-

9-yl)-acétic acid methyl ester 83, 1 7.3 (24
2833/, A 4 (199)a) K6R.7S)-9- Csyclopropvlmethvl 2- ﬂuoro met yl-8- OX(() 6,7, 8 9- tetrﬁ?vdro % -gxa- 4 )

((6R 7S)-7- 'Aﬁ: %&z&ﬁdo‘l‘@%@n@'ﬂft{:%an@c 2% @tefi-Butill fwdr o- 6H 5- oxa- 9 azabenzocyc

| ohept en- 9- - ster e title c oung lned in
77 %iel d adbotite nqnpoum%waqué@ea@lrre@"/e&e@r 465@&13%) tag g ei?&’l ﬁ‘g

((OR 75)° I el s LA EATDOMY) AThiaRs-g: &émtslbﬁow,mte& m,-zﬂo&a 9-aza-

di hydr o- 6H aza- benzocycl ohept en- -acetl aci ester, M5
me (% :128Bezocpioheptent D)) carbamlc ac1d tert—bu¥yl ester and omomet clopropane,

colorless oil, MS m/e (%): 365.1 (M+HT, 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-benzocyclohepten-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-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, MS m/e
(%): 265.3 (M+H, 100).

20 ¢) N-(( 6R,7S)—9-Cvclopropvlmethvl-Z—ﬂuoro—6—methv1—8—oxo—6,7,8,9—tetrahvdro—5—oxa—
9-aza-benzocyclohepten-7-y1)-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,75)-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+HT, 100).

Example 52
N-( (6R,7S)-9—A11yl—2—ﬂuoro—6—methyl—8—oxo—6,7,8,9-tetrahydro—5-oxa-9—aza-
benzocyclohepten- 7-Y1)-2,2—dimethyl-N'-(2,2,3,3,3—pentaﬂuoro-propyl)-malonamide



c) {(6R 7S)-2-Fluoro-6-nethyl-7-[2-nmethyl-2-( '2, 2,33, 3-pentafl uoro-prop

gl car banoyl ) -

propi onylwoiznel068t36x0- 7, 8- di hydr o- 6H 5- oxa- 9- aza- benzoc pciraremssnsss yl } - ace
tic acid nethyl ester The title conpound was obtained in 92%yvyield
according to the procedures described for %xanple 2b usi ng

2,2-dimethyl -N-(2, 2, 3,3, 3-pentaf| uoro-propyl )-nal onam ¢ acid and
((6R,7S)-7-an1no-2-f|uoro-6-nethy|-8-oxo-7,8-dihydro-6FF5-oxa-9-azabenzocyd
ohepten- 9-yl) -acetic acid nethyl ester, MSme (%: 528.2 (MH +,

100) . Exanple 57

{(6R, 7S) - Fluo o - 6- nethyl 7-[2-met hyl -2-(2, 2, 3, 3, 3- pent af | uor o- propyl car ba

oyl ) -
pr opi onyl am %ﬁ/éﬁ "hydr o- 6H! - 5- oxa- 9- aza- benzocycl ohept en-9-yl } - ac
etic acid O. 10 0.19 nnDI)

{(6R, 7S) - 2- Fluoro 6-nmethyl -7-[2-nmethyl -2-(2,2,3
3, 3-pent af | uor opr opyl car banoyl ) -

propi onyl amp] - - 8- 0x0-7. 8 di benzocycl ohept en- 9-yl
—acetic aci @) KRN -9abildy2 ﬁ' 8y '§ﬁ@ﬁ%§éé£§¥¥5@€%1mntﬁ % 005
g (0.21 mmbénzbt&c'm}iéméﬁyﬂﬁrp&laﬂﬁmeaéﬂkeft\@he;ﬂemf}d 0 15 m nethanol for 3
hours. IN agueous hydrochl oric acid

et hyl acet at &0 anasnenpioret 84PaHt Bmal] ?qdé‘gﬁé‘lmg‘i)\ﬁ?? erg]rﬁhg?xm%%%}#e‘fﬁgnol

{8( éRY'?g) qed??cheg?% goc Z%O 6|44 7mr[ngl) (('[6% 7|S) % ﬂu20r0 -6- meth 1-8-0%0-6,7,8,9-tetrahydro-5-
moyl ) - oxa-9-aza- benzocyclohepten -7-yl)- ca¥bam1c(ac1d tert- buty e tgrn 1Ina2fO Irlljlor o-propyl carba

propi onyl a
Btin acid mdwgﬁ%;lﬁf&ﬁﬁdldg &@g%&ﬂngﬁk?%8@%1%6%4%ﬁﬁob@ﬂﬂ%ﬁﬁﬁd@hﬂ@hﬂde& yl}-ac

N-((6R 7S) §UGHEU&#6VPHEP%¥®r PPUbﬁ%$EdH§¥§§¢ngwgﬁﬁa@hﬁﬁgnﬁdtetrahydro 5-0

Xa-
romatograph on sﬂlcagel w1th heptane to ethylacetate/heptane L:lylelded2.24 g
aza- benzocyck ﬁn Kl ntaflu ro- propyl) -

t'h
nal onam e 99%126(56%) % 2bf?sl%ﬁ§|9re ﬁyﬁ-ﬁ@)@r@&?& TGJ‘rFrE{) 01 %856

8, 9-tetrahv SOARRUEIABR M @A ey IMS 361.20IMH+HEr80) put vl
ester The tl?;&z%gﬂ&i? wé@ %Btalné%'i%§59 A§|g¥d agiigg?hg tg t he Fanbuty

procedur es d@%@r(lQﬂédZildr (82).

b) ( 6R,7S)-9-Allyl-7-amino-2-fluoro-6-methyl-6,7-dihydro-9H-5-0xa-9-aza-

15 benzocyclohepten-8-one
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-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester,
MS m/e (%): 251.2 (M+H", 100).

20
¢) N-({ 6R,7S)-9-Allyl-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 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,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+HT, 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-benzocyclohepten-7-yl]-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-

30 malonamide



exanpl e 56a using

((6R, 7S) - 2-f | uor o- 6- net hyl - 8- oxo-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- azabenzocycl ohe
pten- 7-ywW-0@vdsaassc acid tert-butyl ester and 2- bronpaeerareas/ oM e (99 :
368.1 (MrH+, 26), 312.2 (48), 268 (100). b'") N ('

(6R7S) - 9- Car banoyl net hyl - 2-f | uor o- 6- nethy4'8 0xo0- 6, 7, 8, 9-t et rahvdr o- 5- oxa-
9- az? ben;gcyclohepten 7-yl)-2,2-dinmethyl-N -(2, 2, 3, 3 3- pent af | uor o- propyl)
- mal onam de

((6R,7S)-9-Carbanny|nethyl-2-f|uoro-6-nethy|-8-oxo-6,7,8,9-tetrahydro-5-oxa
- 9-azabenzocycl pten- 7-yl)-carbam c acid tert-butyl ester was
deprotected ac or |n the procedure in exanple 42b. The resulting

2-((6R, 79) - rp 6- met hyl - 8- oxo-
7, 8- drhydrd ( benzocyclohepten 9-yl)-acetam de was reacted
N— 2

mnth 2, , 3, 3-pent af | uoro-propyl)-mal onamc acid in
analogy to the procedure described in exanple 2b to yield

N ((6R, 7S) - 9- car banoyl net hyl - 2- f | uor o- 6- net hyl -

0xo0- 6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza- benzocyclohepten 7-yl)-2,2- dinethyl - (

2,2,3,3,3- pentafluor ro | on 0
Ex arrpl e 59 a% [(6R,75)-2-F uo@o 6pr¥1et)h -8- oxoa9m(2 -0X0-et Vﬂi6e 7, @tetral:'lfvdr oxa azaloo)

hN-yEil(’ gl_:{ _78) “FenEbMRIBefreABANY-LarBafndc 45 ROt dteyl - et hyl ) - 8-0x0-6,7, 8, 9-tetra

O e onhfelg of P oRe s 29 el FsRe L U 2oiosd sl ping e Bt Uor o Pro
gl(aetthlzé gtgﬁég}gﬁélfﬁ%ﬁ ?%Eef B&7 H’z@Eﬁj(ﬁg:pten 7-yl)-carbamic agd tert-butyl ester in 120 ml
y ept en- 7- yn-car bami ¢ tert t
(0. 28 mmol )dichlgromethane was feagdeyite PFRAC-28 @ e MF@P% ﬁg éozgr@
te§§ refh?/ﬁr 2- %0@%{1%%&%3 Q@a&aqmr%@md Pd(?ﬂw%ss}ﬁkﬂed(f@rf@aﬁbﬁrm kabrt empd@mlyé
ol was react W h

0.07 m aceTh‘tSCé‘cqndWéﬁém@U‘?@?fg W%%%@%F%%Wﬁeexgﬁd%dﬂﬂ grrgelr gte ure.
?;gg/@ﬁaf ?grR aé;tsr a%ﬁ?at%,h/{r)dlrgraeg?ield’! ©§1§Eﬁﬁd|eq€&1 78) el -hiepiocasencthill-3toe)-9€0-%009 g

9- (2-
mor phol i 1- 4ethy) € h§Pytegatyden-5- 07“*‘?? gzafléqn,zgq,y@@,‘rlgptgn Iyl T?a]é}r’fgu%aérf]z‘%?&/l&‘ll%’hept en
-7-yl]- ester, MS m/e (%): 353.2 (M+H*, 11), 297.3 (60), 253.2 (100).

b) [(6R,7S)-2-Fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-o0xa-9-

aza-benzocvclohepten-7-yl]-carbamic acid tert-butyl ester

15 0.10 g (0.28 mmol) [(6R,7S)-2-Fluoro-6-methyl-8-o0xo-9-(2-oxo-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 (0.34 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-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-

20 benzocyclohepten-7-yl]-carbamic acid tert-butyl ester, MS m/e (%): 377.3 (M+Na", 86),
355.2 (M+H", 14), 255.3 (100).

c) (6R,75)-7-Amino-2-fluoro-9-( 2-hydroxy-ethyl)-6-methyl-6,7-dihydro-9H-5-0xa-9-

aza-benzocvclohepten-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-ox0-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-carbamic acid tert-butyl ester, MS m/e
(%): 255.3 (M+H", 100).



carbamc acid tert-butyl ester, M me (%: 424.3 (MtH +, 100). b)

N-[ (6RIS) - 2- Fl uor o- 6- net hyl - 9- ( 2- nor phol i n-4-yl -ethyl ) -8-0x0-6,7,8,9-tetrah

vdro- 5- oxa-200cawar3dbenzocycl ohepten-7-yl | -2, 2-di met h PCT/EP2005/012834
-(2,2,3,33-pent af | uor o- propyl )- mal onam de

[(6R 7S) - 2- f | uor o- 6- met hyl - 9- ( 2- nor phol i 24-yl - et hyl ) - 8- 0xo0- 6, 7, 8, 9-t et r ah.

ydr o- 5- oxa-__9- aza- benzocyclohepten 7-y ] , C aC|d.gert b t ester

was deproté@t e B r ¢ifliere-8- (2 raydeesg~eayy B O /Re22 9. (

(bR, 7S)-7- aﬁhﬂob%'zf)&%ﬁih‘épt@nmﬂ'ﬂ&' 2- ethvl N'- (2,2 3,3, 3 pentaﬂuoro propyl)-

(2- nor phol i'n- 4-yT - et’hyl)- 6, 7- d|hydro 9H- 5- oxa- 9- aza- benzocycl ohept en- 8- one

was reacte -di et hyl - N- (2, 2, 3, 3, 3-pent af | uor o- propyl ) - mal onam ¢

acid in anal ogy to the procedur e described in exanple 2b to yield

N-[ (6R, 7S) - thli0don tth bb&n(e%hn 49 % yield according to the procedures described for

nmor phol i n- 4- yI et hyl ? tetrahydro 5- oxa az - benzoc %wghepten

-7-yl]- 2, 2<a mmzz«zhrge@y%Ns heArReaigop- Bagm?) OBARH; M

(%: 569.3 (%M?lﬁ HearhHO)2-AERPI(2 h@@ro ethyl )-6-meth 1 6,7-dihydro-9H-5-0xa-9-aza-

N ((6R, 7S) - Pluoro 6- met hyl - 8- 0x0- 6, tra dr o- a benzocycl

ohepten- 7- Rﬁnyoqcmpwwfihwa NS m(2(%): §1233 ZMﬁM'lhaf Q@ar Y pzr@&ﬁ) Tt onan de

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

described in exanple 2b) by condensat ggim®é 54

(6R, 7S) - 7- am no- 2-f | uor o- 6- nethyl 6, 7- di hydr o- 9H- 5-

oxa- 9- aza- benzocydohept en-_8- one l e 23 th 2 i met h
“N-(2, 2, 3, N4 G%éﬁ)r%ﬂﬂl}(b? @uBF‘?Ség}'P? %‘Bﬁ%ﬁi'}eﬁ é’é\\ﬁé‘?tﬁa}’(yéli%f e 94 “as an
(Z)f f2 V[\)’h' tlt hsllpéﬂzgcycmeme% A99-N'43Bloprdp\iktthylH8)dimEdaIR Lorfadnide
rre -
7S) - 6- nethyl 8- oxo-3-trifluoronethyl-6,7,8,9-tetrahydro-5-oxa-9-
aza- benzocycl ohepten-7-yl)-N -(2,2,3 >3,3-pentaf|uoro-propyl)-nalonanidea)
(2S3R)-2-tert- Bugoxycarbonylanino-3-(2-nitro-4-trif|uoroneth
gl - phenoxy) -buty~ ic acid

e @S

a) N-(( 6R,7S)-9-Allyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-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,7S)-9-allyl-7-
amino-2-fluoro-6-methyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS
m/e (%): 491.2 (M-H", 100).

b) N-(( 6R.7S)-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

20 0.72 g (1.84 mmol) N-((6R,7S)-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 mmol) 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
(72%) N-((6R,7S)-9-allyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-



I n anal ogous manner to that described in exanple 5a), the reaction of

(2S, 3R) - 2-tert but oxycar bonyl am no- 3-hydroxy-butyric acid and

| - f1 uor o-weonntawiet ri f | uor omet hyl benzene yi el ded quant iPCatEPe@Spi1she titl e
conpound as a brown oil, MS me (%9: 426.4(M-NH4 +, 85). b )
(2S,3R)-3-(2-Ami no-4-trifluoromethyl - phenoky)-2-tert-but oxycar bonyl am nobut

yric acid The tit tal ed in 88%yvyield ng, to e
procedure deEEP§YS ePF?%&QEﬁb%%? Eh?&?@bfeﬁ%@tf’ﬁ&ﬁuﬁﬁ‘“’()%%% m/ e?A’ 36%%
(2S, 3R) - 2- t gut-HBUt@Rycar bonyl am no- 3- (2-ni tro- 4-

trifluoronethyl-phenoxy)-butyric acid as a Ilght brown solid, MS me (9:
379.1 (M+H+, 64). (S |ve

gl -6, 7, 8, 9- L8 Allglo 2-flgoro- Bat . 45-0%19-27
tert-butyl Eé{zeavcmptdnt# ﬂ)wr@@m%membmmmethm &ﬁlc%aml@d d accor di ng to
t he procedure described in exanple 5c) by intranol ecul ar condensati on of
(2S, 3R) - 3-(2-am.no trifluoronethyl phenoxy)-. .

b Cert bt oibﬁaﬂ%mPgw%%asmVP?$¥%£# BV el accquingtodhs PEeE e (%
361. 4 (M*‘H"'des@ﬁl%ed Y example 2b using N-((6R,7S)-9-allyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-

6RJS) - 7- Ani no- th i fl uoro th 5- oxa abenzoc
f:l ohe)pten- @tréh‘édr‘? %é? -P1aga- %8’&%?6&?{8 %‘Ykﬂgaz %gildmle&wg@b? %ﬂaalﬁa%‘iéﬁidl ng toy
t][le(?zS gcg%;lé;%wiﬁ;e‘%dﬂlemymméamslrﬁ/eE(%) by.clearggeopf the protecting group
o me 0Xx0- 3-

trifluoronethyl-6, )7/ 8, 9-tetrahydro- 5- a- benzocycl ohept en-7-yl ) -carba
mc acid tert-butyl ester as an off- \M%:’(‘PBPE%%M, MS me (%: 261.3 (MrH+,
56). e 2,2-Dinmethyl-N((6R, 7S)-6-neth

gl - 8- oxor3- NV-Q(BR,U'Sy leﬁnylﬂ&}o&r&eﬂgwa&mdf D8,5=tetrahydro -5-0xa-9-aza-

oxa- 9- aza- b nzocy ohepte 2, 3,3, en opy!l ) - mal onam
deThe titl e ﬁ@?llbe el ¥t ﬂ&&e'ihﬁ( éb‘l? fhé‘rgYﬁ%%t’% U%H?IBP‘{ehe procedur e

descri bed in

The title compound was obtained in 66% yield according to the procedures described for
example 2b using N-((6R,7S)-9-allyl-2-fluoro-6-methyl-8-o0xo0-6,7,8,9-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-(2,2,3,3,3-pentafluoro-propylcarbamoyl)-
propionylamino]-8-oxo-7,8-dihydro-6H-5-0xa-9-aza-benzocyclohepten-9-yl}-acetic

20 acid methyl ester



exanpl e 2b) by condensation of

(6R, 7S) - 7-am no- 6-net hyl -3-tri fl uoronet hyl -6, 7-

di hydr o- 9Mo3e@miB6aza- benzocycl ohept en- 8-one wi th 2, 2- ¢CwEPhyisoNS3{ 2, 2, 3

, 3, 3- pentafl uoro-propyl)-nmal onam c acid Jexarrpl e 4a)] as a light yell ow
solid, [a]s89 = - 97.17 (c=0.92%in MeOH)’4-MS mle (% : 506.4 (MH+, 100).
Exanpl e 62

2- Met hoxy-N- ((6R, 7S) - 6- net hyl - 8- oxo- 3-tri fl uoronet hyl -6, 7, 8, 9-t et rahydr o- 5-
oxa- 9-

aza- benzocycl hepten 7-yl)-N-(2,2,3,3, 3-pentafl uoro-propyl)-nal onani de The

title conpound ined in 87% yield according to the procedure
described in exa NHb condensati on of

(6R 7S)-7-a thyl > rifluoronethyl-6,7-

di hydr o- 9H 5- -aza- be ocycl ohept en-8-one (exanple 61d) with

2-met hoxy-N- (2, 2, 3, 3, 3-pent af l uoro-propyl )-mal onam ¢ acid [exanple 41] as
a light yellow solid, [(X] 589 = -107.05 (c=0.81%in MeOH), MS me (9:
508. 5(M+H +, 100). Exanpla 63a

N-((6S, 7R) - 6Benz I-2f|uor080xo6789tetrah ) enzocydo
hept en- 7-yq) By Aest-By 2 fliqn £ 34 PFORG A

Exarrpl € 63b01M‘ § Q@.Bbenzocvclohepten 9—Vl) acet1c ac1d methyl ester
7S) Benzyl -1 T uor o- 8- oxo 6 7, 8 9-tetrahydro-5-oxa-9-aza- benzocycl ohept en

Rate R e A NP S

racem c (29380 &l(lQ}%R;f%NCIé E Rﬁsﬁ)@nEI)‘/‘P

ethyl esg erbéﬁgéﬁfcﬁ{ébﬁnbzﬁ)-%ﬁ’rkﬁﬁgc acid tert-butyl ester in 8 ml d1methy1formam1de were
2S3S) - 2- Di benzyl’am no

y- 4- ph I-b t h Asol
of 20 g (70N G oI OdA BRALSP EeA. BB Peo et et 1y U488 e1 43 RO oEsom

t et r ahydr of éé'i@éha“é@%ve?ﬁlgﬁtr ﬁgtr%tlogx%% Waﬁef? etB§laethie aﬁa%hﬁ)rﬁﬁf@% thphy bk blllﬁagel
di i sopropyl amde (2Min heptane

nut
phenyl acet avitlejh %ﬁ@le@éﬁi@d %ﬁéldé‘{l 913?%2] g %Wﬁ%aéﬁf over n| ght The
m xtur e washolPueth ity mas B i orb9Methyl-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,75)-7-Amino-2-fluoro-6-methyl-8-0x0-7,8-dihydro-6H-5-0xa-9-aza-

benzocyclohepten-9-yl)-acetic acid methyl ester

The title compound was obtained in 77 % yield according to the procedures described for

15 example 5e using ((6R,7S)-7-tert-butoxycarbonylamino-2-fluoro-6-methyl-8-oxo-7,8-
dihydro-6H-5-0xa-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-propylcarbamoyl)-
propionylaminol-8-0xo-7,8-dihydro-6H-5-o0xa-9-aza-benzocyclohepten-9-ylt-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)—7y—amino—2—ﬂuoro—6-methyl-8—oxo-7,8—dihydro-6H-5-oxa—9—aza-
benzocyclohepten-9-yl)-acetic acid methyl ester, MS m/e (%): 528.2 (M+H", 100).

25



tenperature, water was added and nost of the organic solvent was renoved by
distillation. About 20 g citric acid were dissolved in the aqueous residue.
Ext ract i omownadneet3ny| acet at e and chronat ogr aphy on si |l i eagaiP2005t0n2834

et hyl acetate/ heptane 1/5 yielded as first _eluting fraction 5.4 g (19%
racenmi ¢ (2S, 3R and 2R, 3S) - 2-di benzyl ani nd23- hydr oxy- 4- phenyl -butyric acid
ethyl ester, Msnfe (%: 404.3 (MH +, 100)_ and as second eluting fraction
4.1 g (15% racenmic (2R 3R and Examplé 57

2S, 3S) - 2- di benzyl am no- 3- hydr oxy- 4- phenyl butyric acid ethyl ester, Ms me
(% : 404. 3 ((df:75)t2-FlfP)-6-RetHyRG G keth¥iS-B12,33(8-pentafluoro-propylcarbamoyl)-

2R, 3S) - 2-Di benzylan1n0-3-hydrox%&4-phengl-butyrlc aC|q8To 5.%§ g §%3.5

mol ) r acerdrepiopglagrnelndtoz 78yl den-plh 3 prartr 478-Dengo g FIgReRAL- S5 HEAS M ut yr i ¢
acid ethyl esfer in 75 m tetrahydrofurane were added 2.28 g (53.8 nmol)
Iithiun1hy§roxide nmonohydrate dissolved in 13.5 ml water. The m xture was
stirred at 6Q0C overni ght. Water was added foll owed by extraction with

et hyl acetate. The waterphase was adjusted to pH 1 with 1N aqueous

hydrochl oric acid. Extraction with ethylacetate and chromat ography on
silicagel wth_ djchl oronet hane/ methanol 9/1 yielded 3.50 g (69% racemc

(2S, 3R and 2Rf§$)°2- i Benzyl ami no- 3- hydr oxy- 4- phenyl -butyric acid, Ms nle
(%: 376.5 (Mt Tiﬁ? ©): racenic (2S, 3R and
2R, 3S) - 2-Di § 'no-abgﬁffluoro-2-nitro-phenoxy)-4-pheny|butyric aci d
3.50 g (9.32 ) racem c*(2S, 3R and

2R, 3S) - 2- di benzyl am no- 3- hydr oxy- 4- phenyl butyric acid in 14 ni

di met hyl f or mam de were added at 00C to 0.86 g (19.8 mml) sodi um hydri de
(55% in°2 n di met hyl f ormam de. The suspension was stirred for 2 hours and

th 2.25 mM (20.5 ) 2,5-difl -nitrqb i 4
di ﬁgt hyl for(?rh@rg( &l@e19\@@@&&@8&5);&@@3{@@%@5&@7?B?\Z/‘g%ﬁt?}’gﬁf éagvg”% R THOR ur e
was poured %&g%ﬁﬁ/b‘é%&)?l’);prgﬁﬁn?lﬁ&ﬁm—@@kdlsi%eéiih 8rol by -Regi-9gzaqueous

1 d. r

hydr ochl ori ction"with ethyl acetate and CQfoﬁPtOQLthH on
si l'i cagel vhangogickieptenrierhaseicastdiagayl ester in 4 ml tetrahydrofurane™were stirre

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. Extraction with ethylacetate and
chromatography on silicagel with dichloromethane/methanol 8:2 yielded 0.08 g (78%)
{(6R,7S)—2-ﬂu0ro—6—methyl—7-[2—methy1-2-(2,2,3,3,3-pentaﬂuoro-propylcarbamoyl)-
propionylamino] -8-0x0-7,8-dihydro-6H!-5-0xa-9-aza-benzocyclohepten-9-yl}-acetic
acid, MS m/e (%): 514.4 (M+H", 100).

15 Example 58

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-pentafluoro-propyl)-

malonamide

OTNH, o
Sy

F l>%/‘=
0 1

20  a) ((6R,7S)-9-Carbamoylmethyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-

aza-benzocyclohepten-7-vl)-carbamic acid tert-butyl ester




(100:0 to 95:5) yielded 2.95 g (62 %9 racemc (2S.3R and

2R, 3S) - 2- di benzyl am no- 3- (4-fl uoro-2-nitro-phenoxy)-4-phenyl -buty tic acid
as yel | owvoizbge/ivBizai e (% : 515.3 (MrH +, 100). d) racemPCT(EPS)03/R12864

2R, 3S) - 3- ( 2- Ami no- 4-f | uor o- phenoxy) - 2- d| benzyl am no-4- phenyl -butyric acid
2.95g (5.73 mol) racemc (2S53R and -76 -

2R, 3S) - 2-di benzyl am no- 3- (4-f | uoro- 2- nltroghenoxy - 4-phenyl -butyric_acid
in 59 M nedhatge cvsé?@lwywdd%ﬁlaﬁ i 34 Yorvield 2erording fHethe Rrededpres deiaripad fasn

?gcsi g;ﬁgvgl eRfmpIB6sSRENLNER YY) AL MldrblsahL@-Figb ULl s 3.t8Balg dc 8§ 5%xaL AL C

2R, 39) - 3- ( 2beprasrloheptegof-sL praghraniy pid tagt-butil getemndc- roprasgrmids MSenlsci d as
i ght yel | oye,9i 468 1NB-VI® 2693124828 P 26Mubpyt, 100). e) racenmic (6S, 7R and

6R, 7S) - 6- Be#éo?/l menzy ZO%%D g flﬁuoér%:)1 6)F7 di hydr o- 9H 5-

oxa- 9-aza- benzoc cI ohepten 8- one The t|tIe corrpound vvasobt ained in simlar
yi el d yi &l dbabtdpBiZay2 HE frigorgd 8r6 bgfranyc %
racem c (28934321%920%%1&@[3’(& (7%1)&@@%%@:1 WY@@@%yﬂtaﬂuoro propyl)-

2- di benzyl am no-4- phenyl-butyric acid, M nie (%: .1 (M+H+, 100). f )
(+)-(6S, 7R)Lf@m9:€-7 di benzyl ami no- 2-f1 uoro 6, 7- d| hydro 9H 5- oxa- 9- azaben
zocycl ohepten- 8-one and (-)-(6R, 7S)-6-Benzyl - 7-di benzyl am no- 2-f| uoro-6, 7-
di hydro- 9H %@X@SJ @%a%?ﬁx@&}i Lﬂﬂﬁ&toe@n?eﬂ?ﬂfs 5ese7is®-{BahfBoandxa-9-aza-

6R, 7S) - 6- benzyl benz am no- 2- f I yor o- 6, 7-di hydr - 9H 5- oxa-

9- aza- benzobyeiasraoheptensl ¥ eca\ﬂ%?én@éﬁéﬁ‘ﬁf é&%yst@hwa eﬂrpfﬁéeéﬁcmima%&b@ AD

W th_ isopy 0%?6&%&%9%%%1@4% tl%é&%ﬁﬂt‘ﬂugtﬁ@%m 7sh & -£8HROLALS 0 -8 methyl-8-oxo-
(6S, 7TR) - 7- A benzyl-2-fl uor o- 6, %/ ro- 9H 5- oxa- 9- aza- benzocycl ohept
&3)

en- 8-one TH-dihydue- %ép@@n%ramberﬁpéwf@a -1 ccelgeita Wesegated with 2;2-

(+)-(6S,7R) d@m%?lzw 25 3 3, 3 pentaﬂuoro ropyl)- rnalonarmc acid in analogy to the procedure
di benzyl am no- hyd 8 g oxa- 9- aza- benzocycCl ohepten-8-one in

met hanol wi ﬁnsqn@/e@r(qc@m&ﬂe momléd@%(ﬂi@ﬂica(bmﬂy mghgh-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)-malonamide, MS m/e (%): 511.3 (M-HT, 100).

Example 59

N-[(6R,7S)-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

C§ dd

a) [(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]-carbamic acid tert-butyl ester

20

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-yl] -carbamic acid tert-butyl ester in 4 ml

25 methanol was reacted with 0.036 m! (0.40 mmol) morpholine, 0.07 ml acetic acid and
0.03 g sodium cyanoborohydride at room temperature. Chromatography on silicagel with



h)

(6R, 7S) - 7- Am no- 6- benzyl - 2-f | uor 0- 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept
en- 8- onewOheoddeiize conmpound was prepared by hydrogenat iPom/ERR005/012834
(-)-(6R 7S) - 6-benzyl - 7-

di benzyl am no- 2-f | uor o- 6, 7- di hydr o- 9H 5- 0%X4” 9- aza- benzocycl ohept en-8-one in

t hanol with Pd/ 109 , . 9 : : .. 100).. i
rTN-E( ( gg? 7 R;M- %t_}ﬂiggﬁ?%&ﬁpﬁa 553’1%11%((53({%5; 9%%96( ?émlyg gﬁiﬂdl.of%%glp)ﬁt%ﬁl-‘%i( dzabenzogh
cl ohept en- ymypibbhdlindd-fetihyl)-Noxd-6,308, Pedttadil 05 @xprooRy Befbd9tlahtden - Tha)-ti tl e

conpound was pbtai ned according to th rocedures,descri bed for exanple 2b
usi ng 2, 2- dfﬁg?WIaP’%-tErijc@t@,eéﬁeg}ﬂgm/ 8?%3#%%#1%5% ’ 1-% | onami ¢ acid gﬁd
(6S, 7TR) - 7-

r e

epten- 7-yl y&_@&n%eme'; hyl - N -222%3 : pent af I uo-proyl) - mal onani de The

title conpound was obtained according to the procedures described for

exanpl e 20 HER18) 2. it bl Y- 0Bl I RO sUS0s PRSPk Rb g ©

ﬁ/gi nmo- 6i (t;()enzaéJzaz—BgﬂzloUﬁﬂ(ﬁte@te?raﬁ-i)yﬂYdiﬂﬁmﬁll:laﬁtg@&a-b%t}&Eﬁcrb%&ﬂ&pp’dté@@&@&c@f&iﬁg one,

e 1, 532, H.+ 1 . npl e. 64a , (R O

S, 79) - 6. BeloF PR teD eEBRs 435 B TSRS Oyt oL B B SuaRsBaRsBE Y ohept

en- 7-ylip- 2(Zntbirpiailinyd -yNethyB - 67-3i3dr 3 9He Moahouara bepf apilbhepted -8nae e,

entity A and Exgg\%lezé;éb N_h%li SNAS gg I D

6R, 7R) - 6- Belf2§icd 21y 2srgrethykly- 6,272 83 peptafogre prorslsreleneicesib b arglopt| ohep

ten- 7-yl) - & sl debribed i exdun@pl 821 e5tiald NI (6R, 18) @ dron® syl od €2-

entity B a) racerp' C %R 35 and

28, 38) - 2- Di BERRYI Ko BYRYIP X7 BT Db e 19cazatregeocyclohepten-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,7S)-2-Fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7-yl1)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide

O
F N
X }Nﬂ;
o
0 N, F
O F
F
FF
20
The title compound was obtained in 69% yield 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-
pentafluoto-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,7S)-6-methyl-8-oxo-3-trifluoromethyl-6,7,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-yl)-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide



To 4.12 g (10.2 mmol) racem c (2R 3R and

2S, 3S) - 2-di benzyl am no- 3- hydr oxy-4- phenyl -butyric acid ethyl ester in 57
m tetrahwonrofaumsarse were added 1.73 g (40.8 nmol) |ithi ecTpdeosioizses
nonohydrate dissolved in 10 mM water. The mxture was stirred at 600C
overni ght. Water was added foll owed by ex{Gaction with et hyl acetate. The
wat er phase was adj usted to pH 1 with 1IN aqueous hydrochloric acid.
Extraction with Acet ate and chromat ography on silicagel with

di chl or onet han y| el ded3.40 g (89% racem c (2R 3R and

2S, 39) - 2- di heyizy aﬁ*l o- ,1;Q9<y 4- phenyl -butyric acid, MS me (%: 376.5

(Zl\/HrH)+ 100) Fb) racemic \?r%nd

S3S) - 2- Di benzyl am no- 3- (4 f 1 uoyaf 2- ni t r o- phenoxy) - 4- phenyl but yri id

4.20 g (11.2 mml) racenmc (2R 3R and V) P y yre o

58 3tS¥] |2de benzyl am no- 3- hydr oxy- 4- phenyl butyric acid in 14 ni

NUSOL AR : Piih8- st 0diedd -4 2ck o SRk SRR L) iyl de
S

(55% in 2. et h 2 I'Tred for 2 hours
and then 2. 6gdm (24 6 mml) 2. 5- dlfluoro nltrobenzene in3.5mn

di met hyl f or n%l e wegrgalnadde hﬁﬁiesmbea a{‘g@ ?X)eil-%'rg oAlofPRs i Ne. Bk xt ur e

was pouréd was a i ng aqueous
hydr ochl ori buﬁﬁdy&rb&)yﬂdmmbkbhy&uombetylmyIaeldetmdtleﬂland %hﬁmréttuau@mwt

si li cagel th di chl.orone al 4.02
?/cl) raceni c%???eé‘?ly’ﬁh]lﬁ]ﬂdﬁga : -gﬁﬁéﬁzy?rg%%ggqg-% {O%Cm’ M8 fhgeR):4 02 0 (70
uor o- 2- ni 4pe4NIeNBkY,)854- phenyl -butyric acid as yellow oil, |IH NW m
CDC_13): 2.55-2.63 (m IH; 3.54-3.69 (m 2H); 3.61, 3.66, 3.92, 3. 97(?28
4H); 4.73-4.80 (m IH); 6.14-6.19 (m IH); 6.79-6.84 (mll—i}ﬂD 7.01-7.03 (m
gg’) 3 5)7' %ﬁz Zb%\@f(,m)é—lﬁllcdl);Arﬂi.n3=47-trﬂﬂddi“b1h-ﬂ:ﬂwl—cherrmbmtcrt{bzm anylamino-
m Nno- uor o- phenoxy) - 2- di benzyl am no- 4 henyl - but yri id
4029(7 ghusmgacid acemic (2R 3R and Preny yre 4

2S, gs) - di @Rzl 3FPpoudd Ms Hbianed 1288t tytebpb aenoding to the phegediireslessritieddn aci d
'n 80 m mte?cgrrr]lgfe 5%B£$ h}rfl ro%g %1rcl)gt ?&S‘%l&)% %ert—gug)xycarbonylammo 3-(2-nitro-4-
trifluoromethyl-phenoxy)-butyric acid as a light brown solid, MS m/e (%):379.1
15 (M+H", 64).

¢) ((6R.75)-6-Methyl-8-oxo-3-trifluoromethyl-6,7,8,9-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
20  example 5¢) by intramolecular condensation of (28,3R)-3-(2-amino-4-trifluoromethyl-

phenoxy)-2-tert-butoxycarbonylamino-butyric acid as an off-white solid, MS m/e (%):

361.4 (M+H", 39).

d) (6R,75) -7-Amino-6-methyl-3-trifluoromethyl-6,7-dihydro-9H-5-0xa-9-aza-

25 benzocyclohepten-8-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,7S)-6-methyl-8-0x0-3-
triﬂuoromethyl—6,7,8,9-tetrahydro—5-oxa-9—aza—benzocyclohepten-7-yl)-carbamic acid
tert-butyl ester as an off-white solid, MS m/e (%): 261.3 (M+HT, 56).

30
e) 2,2-Dimethyl-N-((6R,7S)-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




Raney- N ckel . Filtration and renoval of the solvent by distillation yielded
3.36 g (89% racemc (2R 3R and

2S, 3S) - 3-Wd-2am/mwor3d4- f | uor o- phenoxy) - 2- di benzyl am no- 4- piremyEipRaosypiiss4 aci d as
light yellowoil, Ms me (%: 485.5 (MtH +, 100). d) racemc (6R 7R and

6S, 7S) - 6- Benzyl - 7- di benzyl ami no- 2- f | uor o= & 7- d| hydr o- 9H 5-

oxa- g- aza- benzocycl ohepten- -one The tltlg 5 ound was obta simlar

yi el d yi el dThedds H?IHBO‘F@ vaeohipigedm #08e Vg tP she Bieg gicr g‘?’ﬁ’g

racem ¢ (2Re3BhAnsh) &%he&gaﬁan@mmss ﬁ&xﬁﬁ{dlaih@dﬂm%)trlﬂuoromethyl 6,7-
2-di benzyl am no- 4%I%hen yl -butyric a

()L COR, TR Binydes- 78 &-abmBrzy oeias SRhERARL ORG-S LB Y N (22585

é Rd |7 g;/d E;O Bg e Fﬂj;ﬁa 9%0%@ ng%&%‘égﬁﬁé féh@*?%&h?ﬁe 85)902 M yEliow 6418, Tolels = -

f 1 uor o- 6,57- 67IilZf’o[r:EOQﬁ%and%aOH)eMéndérﬁ%dc%ﬂélﬂMbﬁedD@) oneRaceni ¢ (6R>7R and
6S, 7S) - 6- benzyl - 7- di benzykm no- 2-f | uor o- 6, 7- di hydr o- 9H 5- oxa-

9-aza- benzocycl ohept en- 8-one was separated by cbiral HPLC on Chiral pak AD
Wi th isopropanol /heptane 1/9 to yi eI d Exmaplei€2 e compounds. f ) (6RIR or

oo ot PSHORAR s sh ¥kt o%*})!&{fﬁm?g%élggﬁﬁ S ALaheaReysLabept en-

8-one, enti d was “prepar ena i on of
(+)-(6R 7R @.Ea—BészEiS)c-kﬁ&elp&]EY/-fyl)?N’ (2,2,3,3,3-pentafluoro- prop -malonamide
dlbenzylanlno 2 fluor 9- 6, 7-di hydr o- 9H- 5- oxa- 9- aza- benzocycl ohept en- 8-one in

met hanol with /() M me (9%9: 287.1 (MtH +, 100). g) (6SJS or
6R 7R) - 7- Am no- enz Iuoro 6, 7- di hvdr o- 9H 5- oxa- 9- azabenzocycl ohept en

- 8-one, entiAy d)t| orrpound was prepared by hydrogenation of
(-)-(6S,7S orF6R 7R) 6 berrzyl *

di benzyl am no- 2-fl uoro-6, 7-di hy 5 9H 5- oxa- 9- aza- benzocycl ohepten-8-one in
net hanol i th Pd/ C (10%, MS me é% 287.1 (MrH +, 100). g%ﬁe R or
6S, 7S) - 6- Berhgltitle coinponnd Sras biaged i 8 Whyesld agepEries ©-thE RIQreqyEaskeRd 6765& ohept

en- 7-yl) - 2,2 AL ) cMdenatfond (SR, PENF-Ali HOISOmBhAPY il HHoR b 67
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 [0]ss9=-107.05° (c=0.81% in MeOH), MS m/e (%): 508.5(M+H7, 100).

Exampla 63a

N-((6S,7R)-6-Benzyl-2-fluoro-8-0xo-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-
7—yl)-2,2—dimethyl—N'—(2,2,3,3,3-pentaﬂuoro-propyl)—malonamide and

20 Example 63b

N-((6R,7S)-6-Benzyl-2-fluoro-8-ox0-6,7 ,8,9-tetrahydro-5-o0xa-9-aza-benzocyclohepten-
7—yl)-2,2-dimethyl—N'—(2,2,3,3,3—pentaﬂuoro—propyl)—malonamide

a) racemic (25,3R and 2R,3S)-2-Dibenzylamino-3-hydroxy-4-phenyl-butyric acid ethyl

25 ester and



entity A The title conpound was obtained according to the procedures

descri bed for exanple 2b using

2, 2- di metwpl200¢/062138, 3, 3, 3- pent af | uor o- propyl ) - mal onam c patiEP2@s01388R, 7R or
6S, 7S) - 7- am no- 6- benzyl - 2-f | uor o- 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocydohept en
-8- one, entity AA Mo me (%: 532.0 (NH—ﬁer 100). i N-((GS 7S or

6R, 7RV6- Benzyl - 2- fI uoro 8- 0x0-6, 7, 8,

n- 7-yl)- 2, e nd —D il 1y ( :
B The t|tlee§@rrpound was obt a| ned accor d| ng to the pr ocedur es descrl bed for
exa(rjrpl ed2?6g5| ng 2,2-dinethyl-N (2,2 3,3, 3-pentafl uoro-propyl)-mal onam c
acid an

6R 7R) - 7- anﬁﬁ%lugo’éé?ﬁgglg(ﬁo?FHB?lé)d’é)eWYcharrﬂWr"ife@%%d el ter I 24 W&ocycl ohept e
n-8- one, epddaht drBfungw@i Qirk 4 it - 28T Witl BB, (720 )mEDy dicihie diBapropylamide

N ((6S, 7R) Q/c opropyl - 2-fl uoro-8-o0 et rah oxa-

cycl ohept5en?2M IR, pgptan f@l‘i ?ﬁﬂfy}tew ?é ﬂg?\zf\é’ B‘Zﬁ%‘%‘ﬁlﬁﬁ%gd%ygepwre aﬁ%‘? ﬁgﬁ?ég
and Exanpl e a@ﬁSerrmg was contmued overmght The mixture was a]lowed to warm to room

N ((6R, 7S)-6-Cycl oprop I-2f oro - 0XO0- %789t dro a- 9-azabenzo
cycl ohept enlen’ipewt)lerWE eﬂ%?ﬁ% AR (DQOS? oft %gﬁécrﬁo %reﬁ?%’6§E¥ mal onam de
SS?B R; ageg/g (c)l(si%%tr%l% %BguthO g c1’|cr1c acid were dissolved in the aqueous residue. Extraction with
o O e S e oL o L P o o

gl am no- 3y h 3@r 1
o goen%ﬁ;!}ll’t gﬁqﬁﬁgﬁa%&ﬂs 2 g3¢09)) elcbilc @SR anf IRIIY1I-BibentylAing-FhydrbLy-

t d hyl
stirred at 47hewyl vhlttw?ggcla)g%?’c‘%@&%ﬁ&/qsl%%M‘Hﬁl’rsq&ﬁ %’;91%3 CHE‘E U]?%f‘g
heptane) for, 884,11 DBl e5) It eRidTHR(3RMITIAY)- vc&ﬁ@@zryﬁmmgahhﬁw dqmyﬂﬁ wer e

added and stirrin s conti nued overni ght. The xture was all
to room butyric agld ethyl ester, MS m/e (%): 404.3 (M+H", 100 alloved to warm

b) racemic (2S,3R and 2R,3S)-2-Dibenzylamino-3-hydroxy-4-phenyl-butyric acid

15 To 5.43 g (13.5 mmol) racemic (25,3R and 2R,3S)-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 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 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,3S)-2-dibenzylamino-3-hydroxy-4-phenyl-butyric
acid, MS m/e (%): 376.5 (M+H", 100).

o) racemic (25,3R and 2R,3S)-2-Dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-4-phenyl-
butyric acid

25 3.50 g (9.32 mmol) racemic (25,3R and 2R,3S)-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-difluoro-nitrobenzene in 3.4 ml
dimethylformamide were added. After stirring overnight at 0°C the mixture was poured

30 onice/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 2.95 g (62 %) racemic (2S,3R and 2R,3S)-2-dibenzylamino-3-(4-



tenperature an poured on saturated aqueous amoni um chl oride. Extraction
wi th di ethyet her and chromat ography on silicagel w th diethyether/heptane
1/2 yi el owo 20&/06i 136t el uting fraction 17.1 g (31% racerCt/EP2R5888and

2S, 3R) - 3-cycl opr opyl - 2-di benzyl am no- 3- h%ﬁr oxy-propionic acid ethyl ester,
M me (%: 354.1 (M+H +, 100) and as second eluting fraction 20.1 g (36%

racemc(2R3Rand 2S, 3S) - cydopr. | - 2- . di bepz d i onic
ol d ety BErer S HhE g PSS SRS 2 T oo} TR b L PG

2S, 3R) - 3- Cygppr opyl - 2- di benzyl ammo- 3- hydr oxy- pr opi oni ¢ aci d To 17.1 g (48.5
mol ) racemc (2R 3S and 2S, 3R) 3-cycl opropyl - 2- di benzyl am no- 3-

hydr oxy- proclonlc aci d . tetrah of.ur an added
8.22 g (194%naegmici(Ly , O St et er

The m xt ur epN@asl- Eﬁﬂyhﬁﬁgidat GmC over ni ght The organi c sol vent was renoved
by distillation. Sodl um di hydr ogenphosphat e was added fol |l oned by

extraction vmth et h cet at e. onmat phy.,on i

di et hyl efhet-PHept? A ] 6%%1 ag’ﬁdzggg'%éb g%rglﬂ%}o(%ﬁlté%

2S, 3R) - ( 3- CYE}L&BEC@)péﬂph%nﬁthﬁﬁZd/dcamnm-rﬁ} ﬂmyﬂraﬁoﬂque h}mlmgertatatwdh 1B g e (%
326.1 (M+H + racem

2S, 3R) - 3- Q/B@ergﬁﬁ é‘ltd‘i‘ Irg’H‘PY]ai °§a'(e4so Fiept bryodlﬁuur%uf)%’b%%eﬁiozx%/ & 86?/ pi oni c
acid 1.30 gridcdmRQ28PR! a)ndrm;ﬁ’ﬂ% ZGﬁFﬁM«ﬂlﬂldro-phenoxy) -2-dibenzylamino-4-phenyl-

2S, 3R) - 3- Cycl opropyl - d|bnzy h nlcaC|d|n4rr1

di net hylforhﬁ%lﬂéﬂd@?ﬁg /Fz%d %@50@‘%&4’31% 1) sodi um hydri de
(5599 in 4 mM dinet hylformam de The suspension was stirred for 2 hours and
then 0. 96 nt) (BeRidMBBIIR #hEer)TS)|aiBeeyhi tdibbepiaeive-Rlird-631-dihydro-9H-5-

di nethylformam de re added Agter stirring overnight the m xture was
pour ed on |é&3§€%ﬁ% N &I‘?Q&éﬂs—&&?usted to 1 by addi ng aqueous
hydrochloric acid. Extraction with ethylacetate and chromatography on
silicagel wrhatifle eéh b@ﬁ@%d stephedi (RFa7Helklgieldoncoydipg & teprdcedFrey (85 %)

racemc (2R 3S cl o rop
3- (4-fl uoro descp ?CE @rﬁﬁeﬁélf% %‘ G 2&%‘}% geﬁﬁ%daﬂmﬂl%%v‘lfﬂ“é’ﬁ? M5 nl e
(%9: 465.0 phenoxy)-2-dibenzylamino-4- phenyl-butyric acid, MS m/e (%): 467.1 (M+H", 100).
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15 ) (+)-( 6S,7R)-6-Benzyl-7-dibenzylamino-2-fluoro-6,7-dihydro-9H-5-0xa-9-aza-
benzocyclohepten-8-one and (-)-(6R,7 S)-6-Benzyl-7-dibenzylamino-2-fluoro-6,7-

dihydro-9H-5-0xa-9-aza-benzocyclohepten-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 chiral HPLC on Chiralpak AD with
20 isopropanol/heptane 1/9 to yield the title compounds.

o) (6S,7R) -7-Amino-6-benzyl-2-fluoro-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-

8-one

The title compound was prepared by hydrogenation of (+)-(6S,7R)-6-benzyl-7-
dibenzylamino-2-fluoro-6,7 -dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one in
25 methanol with Pd/C (10%), MS m/e (%): 287.1 (M+H", 100).

h) (6R,7S)-7 -Amino-6-benzyl-2-fluoro-6,7-dihydro-9H-5-o0xa-9-aza-benzocyclohepten-

8-one

The title compound was prepared by hydrogenation of (-)-(6R,7S)-6-benzyl-7-
dibenzylamino—Z-ﬂuoro—6,7—dihydro—9H—5-oxa-9—aza-benzocyclohepten—S-one in
30 methanol with Pd/C (10%), MS m/e (%): 287.1 (M+H", 100).



(MtH +, 100). di racemc ("2R 3S and 2S, 3R)- 3-(2- Am no-4-fl uor o- phenoxy
")-3-cycl opropyl -2- di benzyl am no-propionic acid 1.47g (3.17 mmol ) racem c
(2R 3S amlo28)6aig) +38- Cycl opr opyl - 2- di benzyl am no- 3- (4-  PCT/EP2005/012834
fluoro-2-nitro-phenoxy)-propionic acid in 50 mM nethanol were hydrogenated
with 0.37 g Raney-Nickel. Filtration and $%noval of the sol vent by
dIStI||atI05] d (2R3 and

283R)3(2l e s R L 3

di benzyl am mey@m@@ﬂeﬁ ﬁﬁlbii ﬁ&uﬁdt@shtN'g(lzezﬁ b.0ahtaifibord-@rdi)-mdldbarhideMrH +,
100). e) racem ¢ (6SJR and

6R, 7S) - 6- I-7 di benz I
9H 5- oxa- 9- ﬂﬁ t&e He é%né%ﬁ%rd'i{ﬁgt% t?‘? Pl’é)cﬁ‘g%%g?faflk%%i for GRS i n
49% yiel d yisgd M@e yROT-{ 22, 5,88 - peneafaidus -gsoBstinldachié acid exdi(d8)7R )56 usi ng

racemc (2R 3 - 3- 0-4-fl uorgphe

3-cycl opgop%ﬂ“n? Q:fgﬁ%zﬁf%g rﬂgz [ %ﬁ&@n?@’ '8?‘%18 gﬁ?%}‘:(“%’hepﬁqﬁg BRpp Y e
100) . f) (%): 532.0 (M+H™, 100).

(+)-(6S, 7R) - 6- Cycl opr opyl - 7- di benzyl am no- 2-f| uor 0- 6, 7- di hydr o- 9H 5- oxa- 9- a
zabenzog” cl ohepten-8-one and (-)-(6R S )-6-Cg

cl opropy! - 7 di-b@nrzd) 2378 By L2 fluees-8-¢k6-6,7,8,9-tetrahydro-5-oxa-9-aza-
di b. ydro- 9H 5- oxa- 9- aza- benzocycl ohept en- 8- one Raceni c

6R, 7S) - 6- CyRanaaevsAReDtend]-Kd x4 AUpet R : —
oxa”-aza- benzocycl ohepten- -one was separ at ed by Chl raI HPLC on Chi ral pak
AD wi t h oS OpPROR@O I hpeRt Bives Jbtdnédadebalifl tdrde ptdck&uleﬁdmﬂbdisfor glample 2b

(6S, 7R) - 7- Am_no- 6- ycIo | -2-fluorp-6, 7-di - 9H-. zocycl o
hept en- 8- o%ngl'%% é\g‘%%éﬁcf’ Rﬁgafﬁ%%ﬁd%f%w?% fﬂfﬁf‘b‘@éﬂgtaf’%@%?geﬁ y
(+)-(6S, 7R) arﬁrrﬁ)ygjb‘éﬁiyq)mﬂu&t) 6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS m/e

di benzyl am no- - di hydro 9H 5- oxa- 9- aza- benzocycl ohept en-8-one in
met hanol wi {%): ﬁé?@ Mﬂ% 10 M5 me (%: 235.1 (MH 100). h)

§16Rt78) 7- Am no- 6- cvcl opropyl - 2- f | uorgxaaple 8idhvdr o- 9H 5- oxa- 9- azabenzocycl o
ept en-

/8 9-1etrahvdro-9-oxa-

15 N-((6R,7R or 6S,75)-6-Benzyl-2-fluoro-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,
entity A

o] (o]
F N
e,
o} F
F
Fr

F

and Example 64b

20 N-((6S,7S or 6R,7R)-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,’
entity B

a) racemic (2R,3R and 28,35)-2-Dibenzylamino-3-hydroxy-4-phenyl-butyric acid

To 4.12 g (10.2 mmol) racemic (2R,3R and 28,3S)-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 hydrochloric acid. Extraction with
ethylacetate and chromatography on silicagel with dichloromethane/methanol 9/1 yielded



8-one The title conmpound was prepared by hydrogenation of

(-)-(6R, 7S)-6-cycl opropyl -

di benzyl anDrroscdsiizaor o- 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzoe¢tirrb@sines38- one i n
met hanol with Pd/C (10%, Ms me (%9: 235.1 (MtH +, 100). i

N ((6S, 7R) - 6- Cycl opropyl 2-fiuoro-8-oxo- 6?’]3“8 9- tetrahvdro 5- oxa- 9- azabenzoc

| oh - 7-yl
The titl e Colfpiu é’%%ﬁéﬂégangﬁzéééa%n%%r@e@%ﬂ%' F5REE PSR BaT 1 or
Sé?gpgﬁf?a%?d?q)qsgn/% (dg)nyjd‘g/dezlo@)B , 3- pent af | uor o- propyl ) - mal onam ¢

am no- 6-cycl opropyl -2-
one, M6 m mig $3R.3

- 0X0- d"- te&{@ ygigl@ S oxg azabenzocyclohepten--
7-yl)- 2d2 |rreL yl - N;j(z 2, 3d33 pentafluoro propyl ) -nmal onam de The title
conmpound was_obt ai ne cordin res descr f le 2b
isi g 2. 5 di #E L RSl seceme Ry FOAT o PGB Gl SR SR e
g?anZ)st (7: ll)utyrlc acid in 1f4|ml d1metg1yl7formam1de were added at 0°C to 1.04 g (23.7 mmol)

ycl opr opy ro 9H- 5: 0 9-aza benzo t 8-
one, M5 ni esods )am%zrézge( 5!%?)}1“?-STbg‘P%gﬂ%BF’émédfcﬁgfuﬁeﬁl%%w?g feibeRt e
ﬁ?’ t75)n 67Q’I|3}<§L99ﬁ9@5ﬁ6n22t$9191[ (2485 19 523+l orb @it bt erne for DX 20 9- azabenzocycl 0
en{3 i ty A a%@l I‘Iglrarlggg (\rel)e Fé?(% éﬁ%a?%lrglrng%%r%%h%o{ &Cpth%%mgurg%aso Igc?urpe&j e

6S, 79) - 6r00/81|1 RRIVPRW. TBe FHJMSQd frsf4Qo @ bZr a&d&gtaqﬁécﬁthﬂ}@B}cmcamﬂ- Bytzdxtionocycl
ohepten- 7-yl di me L -N-(2, 2,

en af m de,
entity B Théﬂtzé@ﬂﬁ’é%?ﬁ%}ée ‘é‘%%fﬁbqoéra@ Xogﬁﬁfg hg‘?rpﬁhe%aﬂl)e/ I{‘\T%é I<l;ﬂ(’ilogy to
exanpl e 65a @pd) BB St?yeldé'dmﬂ f%Pra@@rRlcQEi{aRdmd 28,3S)-2-dibenzylamino-3-(4-
2S, 3S) - 3- cycl opr opyl - enzy - 3- hydr.ox i Q
fluoro-2- n1tro -phenoxy)-4- phenyl butyrlc ac18 2d )Pe'ilogv lnlllgi NMR (ppm, CDCI3):
2.55-2.63 (m, 1H); 3.54-3.69 (m, 2H); 3.61, 3.66, 3.92, 3.97 (AB, 4H); 4.73-4.80 (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).

¢) 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 28,38)-2-dibenzylamino-3-(4-fluoro-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 25,35)-3-(2-amino-4-fluoro-phenoxy)-2-dibenzylamino-4-phenyl-
butyric acid as light yellow oil, MS m/e (%): 485.5 (M+H", 100).

d) racemic (6R,7R and 6S,7S)-6-Benzyl-7-dibenzylamino-2-fluoro-6,7-dihydro-9H-5-

25 oxa-9-aza-benzocyclohepten-8-one

The title compound was obtained in similar yield yield according to the procedures
described for example 5¢c 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 e)(+)-(6R,7R or 6S.,75)-6-Benzyl-7-dibenzylamino-2-fluoro-6,7-dihydro-9H-5-o0xa-9-
aza-benzocvclohepten-8-one and (-)-(6S,7S or 6R,7R)-6-Benzyl-7-dibenzylamino-2-

fluoro-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one




acid ethyl ester, M me (%: 482.5 (MtH +, 100). Exanpl a 66a

N ((6R, 7S) - 6- Cycl opropyl - 2-f | uor o- 8- oxo- 6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- azabenzo
cycl oheptwo-2006/061936 2- hydr ox7- 2-met hyl - N - ( 2, 2, 3, 3, 3- pentaftinresosopsepy! ) -

mal onam de, entity A and Exanpl e 66b

N- ((6R, 7S) - 6- Cycl opr opy! - 2- f | uor o- 8- oxo‘é”? 8, 9-t et r ahydr o- 5- oxa- 9- azabenzo

cycl ohepten- 7- yI - 2- hydr oxy- 2- net (

nal onam de,Raspmiq @Rgpa ndzéﬁ,gsaﬁolggng %Fﬁﬁm?ﬁ?'@uag(? g%né)‘hﬁcgf’ (F)?ﬁ 5 O(ggler To
a sol ution 9,30 dHep mdnéjxlv@sts@ ArateB b hivEl 19PIRC @niChiAbaklAD with

di met hyl f or mam de vwere added 13. 40 mmol ) . cesi um car bonate. The

suspenS|on1%&§°B@Fﬂﬁ@ﬁmaﬁ1@6@ﬁﬁ¥%ﬂ§é {CQPEORRE- ai r was bubbled in for 1
hour. The m xture was poured into water andextracted with ethyl acetate.

Extraction g{shRbr W h)-etAinacebaiA1-yiRloted,72diR8diw-$H M4pxa29-aza-

hydr oxy- 2- methyl - mal oni c “aci d nonoet hyl ester, light yellow liquid, MS me
(% : 16150 Femzefyciphgptentp-oneeniifdfyyy- 2- net hyl - N-C2, 2, 3, 3

>3- pent af | uoro- propyl )-mal onami ¢ acid ethyl ester To a solution of 2.08 g

(12.8 mol )11 méj&ﬁfip(our% mgphaﬁaréaa&;omﬁo @obtbmon oe)- mﬂmst 63,73)r6-benayl-7of
tetrahydrofuran f 3..3, 3-
e O LT L %’rﬁéa«f’rﬁ%k&a“e”e

2.51 g (12.9 a)tmapgzlxﬁ'efgo

hydr ochl Oflﬂ@uhaikol%tﬂpﬁ/@ 1Bo4TIIIS) m@f (94): bwirmscblénmﬂ)rl zol e hydrate and 4. 48
m (25.7 mol) of N, hUllsopropyI- et hyl am ne were added. The m xture was
8 h :

stirred at roon1tenpera ure for -nd the sol vent
was renoveddHeSdSor BRI74 1 /samingsg-0enz) w‘J' ' ERFoHat ogr aphy on

sil'i cagel q;&gﬁgmﬁg§5@5agb§@@ﬁm@qy 0: 100 to 50: 50) to yleld 3.01 g (80% of
the title conpound as white solid, Mo me (%: 292.1 (MH +, 100). c)

2- Hydr oxy-2-net hyl - N- (2
Y v The title compc(mn Wgs p?fg’parecf| %{? Lycy 8ée%ap o 3}” ))-{8@!7% %k%R‘?—Cé-Qenzyl—%
dibenzylamino-2-fluoro-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one in
methanol with Pd/C (10%), MS m/e (%): 287.1 (M+H", 100).

h) N-((6R,7R or 6S,75)-6-Benzyl-2-fluoro-8-o0xo-6,7,8,9-tetrahydro-5-oxa-9-aza-
15 benzocvclohepten—7-vl)—2,2—dimethvl-N'—(2,2,3,3,3—Dentaﬂuoro—propvl)—malonamidg

entity 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 acid and (6R,7R or

6S,75)-7-amino-6-benzyl-2-fluoro-6,7-dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-
20 one, entity A, MS m/e (%): 532.0 (M+HT, 100).

i) N-((6S,7S or 6R,7R)-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,

entity B

25 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 (6S,7S or
6R,7R)-7-amino-6-benzyl-2-fluoro-6,7-dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-
one, entity B. MS m/e (%): 532.0 (M+H", 100).

30



To a solution of 2.91 g (9.93 Mol ) 2-hydroxy-2-nmethyl-N-(2,2,3,3

3-pent af | uoropropyl )- mal onam c acid ethyl ester in 50 m of

t et rahydrwbuneneiiser e added 0.42 g (9,92 nmol) of |ithi ecrhpdecsoizsasi n 20

M of water and the mixture was stirred qyernight at roomtenperature.

After concentration in vacuo water (50 nﬁ?’mas added and the m xture was

acidified to pH 1. Extraction with e X ate gave 2.46 g (94% of the

title conpound as a solid, M5 nie (/;’“2%1%6% 4(MH, 100). d

N ((6R, 7S)-6-Cycl opropyl - 2-fl uor o- 8- oxo- 6, 7, 8, 9-t et rahydr o- 5- oxa- 9- azabenzo

cycl ohept eny-(fsyiR)= @d?M@f)R?er} Z—ﬂﬁ@hkl}!lmd& 6,1,2,92eB3h fdrpevas-Dusr-o- propy! ) -

mal onam de, entity A and Entit

N-((6R 7S) t@nwébmﬁgw d)—?izo%lmﬂ@ﬂ&@ 837 Breptelpowibepslanalenasids; apenzo

cycl ohepten- 7-yl)-2-hydroxy-2-nmethyl-N -(2,2 >3, 3, 3-pentaf | uoro- propyl ) -

mal onam de mas;zgzalned as .m xture of eplners according to the procedures
eka

descri bed for npl e 292E§¥hg racemc
2- hydr oxy- 2 3, 3-pent af | uoro- propyl )- mal onami ¢ acid and

(6R, 7S)-7-a - (pycbopropyl 2- nuor o- 6, 7- di hydr o- 9H 5- oxa- 9~

aza- benzocy hepten 8-one. The epiners were separated by chromatography on
Chi r al pak usi ng |sopropanoI/heptane 15:85 to yield

(-)-N((6R 7S) 6- cycl opropyl -

f1 uoro-8z0x0-6, 7, 8, 9- tetrahydro 5- 0¥Ad 8xadplelssbzocydohept en- 7- yI) 2- hydr oxy

-2- et hyl 2,2,3,3, 3- fl
(% 484y5(N%H(+ 3 apenta uorotPropiléfgaI%hanlge entity A, MBS nmle
(-)-N-((6R NE§X6%’7§X7§1 ;5108 "Z 49587352 @ ,(§ ydro-5-oxa-9-aza-

6,7, 8, 9-t ety ahYy RsrpRnar- %@Z;ﬁdﬁﬂ&lﬁ?ﬂCNC(hQMB%nﬁaﬂﬁb)O -Propytiraadpn@midst hy| -
- (2 2,3,3, 3 pentafluoro propyl) onam de, entity B, as second elutlng
fractlon MSnme (%9: 484.5 (MHH +, 100). Exanple 67 Racemc N ((6R, 7S and
gS 7R)b6 Cydoprgpyl - 2- fl)%%p 8-oxo-6,7,8,9-tetrahydro-5-oxa-

aza- benzocy A-N -(3,5-difluoro-benzyl)-2, 2-di met hyl - mal onam
de a) N-(3, if@ﬁi; nzyl) -2, 2-di net hyl - nal onarni ¢ aci d d

F

a) racemic (2R,3S and 28,3R)—3—Cvclopropvl-2—dibenzvlamino—3-hvdroxv—propionic acid

10 ethyl ester and

racemic (2R,3R and ZS,SS)-3—Cvclopropvl-2-dibenzv1amino-3—hvdroxv—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
temperature 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,3S and 25,3R)-3-cyclopropyl-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 28,35)-3~cyclopropyl-2-
dibenzylamino-3-hydroxy-propionic acid ethyl ester, MS m/e (%): 354.3 (M+HT, 100).

b) racemic (2R,3S and ZS,3R)—3-Cvcloprovvl—Z-dibenzvlamino—3—hvdroxv—propionic acid

To 17.1 g (48.5 mmol) racemic (2R,3S and 25,3R)-3-cyclopropyl-2-dibenzylamino-3-
25  hydroxy-propionic acid ethyl ester in 446 ml tetrahydrofurane were added 8.22 g (194



was obtai ned in conparable yields according to the procedures described for
2-methyl - N-(2, 2,3, 3, 3-pentafl uoro-propyl)-malonam c acid (see exanple 1)
usi ng di evbybecdic2t36di met hyl - nal onate i nstead of di et hylpCcatrbgos/onmsBonat e in
step a) and 3,5- difluorobenzyl am ne instead of

2,2,3,3,3-pentaf | uoropropyl am ne in step ¥, MS me (%: 258.1 (MrH + 100).
b Racemc N ((6R. 7S and 6SJ R - -Cyclo ,ro&)yl - -fl yoro- -ﬁxo-. .

J, 8, 9-tet rammlbﬁ@um hydroxide monohydrate dissolved in 74 ml water. The mixture was stirred

oxa- 9- aza- bgnpec ¥ aREPeR ofgatid sdient RadreBidvediBy QisERAZOH. Bodingr di net hyl - mal o
nam de The title conpound was obtai ned according to ttﬂe procedur es
descri bed f@hy@@gm}@sm‘c@gas{@ded followed by extraction with ethyl acetate.

N- (3, 5-di f| gprpaenayhy) o sideergidhul tHl/’&ltl%A{%E fna¢i d tand) Hiddeds.03 ¢6REH and
6S, 7R) - 7- am no- 6- c%??o%? osgylca%%- T1 tor o- 6, 7-di ycrilr g- 9H- 5-)()}>F<1a- 9- a'zaggenégcycl 0
hept en- 8- orieemiE2Ry38 a0diRS,3RY6-ayclapwepy]-2 1Hlegnzy i ehiggexy-propionic acid,
N-((S) - 2- Fl yarQrSobr: g'%jqei]ﬁy_ll_ﬁglﬁép- 6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza- benzocycl
ohepten- 7-yl)-2,2-dinethyl-N-(2, 2, 3, 3, 3-pent af | uor o- propyl ) - mal onam dand

Exanpl e 68b _
N- ( (R) - 2- FI glomeergicd2R38and98.3B)-3xardoryonyl-g-dibenzylaming 3 (454uorg- 2ol %enzocycl

ohept en- 7%]!1%@%3;%%96#@ byliaN -(2, 2,3, 3, - pent af | uor o- propyl ) - mal onam de a)
2- Di benzyl am no- 3-hydr oxy-3-nmet hyl -butyric acid ethyl ester A solution of
11.3 g (40.0 mmol ) di bepzyl am no-acetjc acid ethyl ester, in 107

ropyhe

t et r ahydr of UP81S (4R8 MO Fcerds (dne> WSS r3-Edcly DAEHABPGP (44
mol ) | iy hi H@@g@@@gg@g LaHi; e f12MriethyFeRiARRY: Wets aRRdRk 0 ©0.378g Mg (46

nmol ) aceton and stirrin nti nyed_over ni . mxture

. . | was ht. The
was al | owedmohaedinmdydsigen 2 3¥mpinat T @,megtyiéé%mé a‘ﬂﬁpéﬁﬁl%fi VaRSHEE Ut i on

was added. ty L i (=3 r ili I
ey FLCTARE) BT o O e i mmanantus son | agc

2- di benzyl adimahgferyenmssywerernddnd: Affsa sirring Oé{gﬁn((;}és{%?mbgg’ﬁeewa}s POBISH P (904 -
342.3 (MH o/t 0O) 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) yielded 1.57 g (85 %) racemic (2R,3S and 25,3R)-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 2S,3R)-3-( 2-Amino-4-fluoro-phenoxy)-3-cyclopropyl-2-

20 dibenzylamino-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,3$ 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.7S)-6-Cyclopropyl-7-dibenzylamino-2-fluoro-6,7-dihydro-

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

The title compound was obtained in 49% yield yield according to the procedures
described for example 5c using racemic (2R,3S and 25,3R)-3-(2-amino-4-fluoro-

30 phenoxy)-3-cyclopropyl-2-dibenzylamino-propionic acid, MS m/e (%): 415.0 (M+H",
100).



b 2-Di benzyl am no- 3- hydroxy-3-net hyl -butyric acid To 2.90 g (8.49 mmol)

2- di benzyl am no- 3- hydr oxy- 3-net hyl -butyric acid ethyl ester in 300 m

nmet hanol wenrecddsd 3.21 g (51.0 nmol) potassi um hydr oxipde/rpe@soliased i n 100
m water. The m xture was stirred at 600C overnight. 500 nml saturated,
aqueous sodi um di hydr ogenphosphat e sol uti®h were added fol | oned by
extraction with ethyl acet ate Chr,mat ogr,aphy on si | i.,cagel ﬂ‘g

et hyl acet at B/(repp6SAR-64:sh pdibenzylamipeg o/ -fEryeg0-9H->-0xa-9-aza-

2- di benzy| agifyacidny feaxscoéemthyl sibus)yéicwcn@wbvwsdlbéﬁvraﬁiﬁ@oalﬂ’u&ow-
100). c 2- D benzyl am no- (4 il uor?-z nitro- phenoxy) 3-nmet hyl -butyric acid
1.41 g (4. 5dibyded-9H G824 beniasscla A $ype 3. met hyl -butyric acid and 0.54
m (4.95 nmol) 2, 5- dlfluoronltrobenzene in 46 m tetrahydrofuran were

E A egt ﬁﬂd at t ﬁ?&m@ zlrremﬁi R 7§ﬁs%ﬁlﬂpka%ypat(ﬁgawmrhn@z(ﬂudmm;miwdwpm = de
in toluene he sol ution was stirred, over.n t.epper.at ure

and was BhefXaSuwEeRewocy deaRiesP OnEVES SePRTANeH! @‘H %?ﬁ; (tr:@fag] %%ﬁ‘gﬁ i

chr omat ogr a%gg (;(ygngll/}llépgﬁgql/gyg};lglddh@tqﬂ[%oeﬁ;mﬁ{dbept ane (30:70 to 75:25) and

yi el ded 0.4

2-di benzyl am no 4-fluoro-2~nitr enox t I i
Sl 0 NE bR T4 Amins rs P ey g 0-iiyFe- B 265 /b!

3-f 2- Ami no- 4z £ )4 O RRengRNKE - 2- di benzyl am no-3-net hyl -butyric acid 0.10 ¢
(0. 22 mml) Z-di benzyl am no- 3- (4 fl uoro- 2-ni tro- phenoxy) - 3- net hyl - butyrlc

acid in 3.4 m nethanol reh e ed with N

Filtration gﬁéﬁ@ﬁﬁﬁ)@l{?o‘éﬁ‘ WH%PTse g%ﬁ’ ﬂﬁ@f‘)&?%’i"ﬁ gt@i?@?f?gﬁgg%’d@% g _(93%
3- I(2 ?m fi0- ﬂllﬁegyﬁ%%%enw)o-éz - gh aaﬁammsazmémtycmmewehes-mm as

col orless soli ;

7- Di benzyl am%]@a@lf"’ll@@rdéégg%%li M%FH? %g2§5&](g/9)H 186

gdr o- 9H 5- oxa- 9- azabenzocycl ohepten- 8-one The title conpound was obt ai ned

in sinmlar yesrlyy)-elidnidecoedisigoba-2 Meorpr@r dihides-StibSoxatdedtaf or exanpl e 5c¢

usi ng 3-(2-am no-4-fTuoro- phenoxy) - 2- di benzyl am no- 3-
benzocyclohepten-8-one

c acid as yell ow
-aza-

The title compound was prepared by hydrogenation of (-)-(6R,7S)-6~-cyclopropyl-7-
15 dibenzylamino-z—ﬂuoro-6,7—dihydro-9H—5—oxa—9—aza—benzocyclohepten—8—one in
methanol with Pd/C (10%), MS m/e (%): 235.1 (M+H", 100).

i) N-((68,7R)-6-Cyclopropyl-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

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-
amino-6-cyclopropyl—Z—ﬂuoro—6,7—dihydro—9H—5-oxa-9—aza—benzocyclohepten—8—one,
MS m/e (%): 482.5 (M+H", 100).

DN-(( 6R,75)-6-Cyclopropyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
25 benzocvclohepten—7-vl)—2,2—dimethv1-N-(2,2,3,3,3-pentaﬂuoro—propvl)-malonamide

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-6—cyclopropyl—Z—ﬂuoro-6,7—dihydro—9H—5—oxa—9—aza-benzocyclohepten—8—one,
MS m/e (%): 482.0 (M+H", 100).

30



met hyl -butyric acid, Ms nme (%: 405.5 (M-rH+, 100). f)

(-)-(S)-7-D benzyl am no- 2-fl uoro-6, 6-di net hyl - 6, 7- di hydr o- 9H 5- oxa- 9- azaben

zocycl ohepoeanss/Bisae and (+) - (R)-7-Di benzyl am no- 2- f | uoroT@&PeedionBsshy| - 6, 7-

di hYdr o- 9H 5- oxa- 9- aza- benzocYcl ohept en- 8- one Racem ¢

7- di benzyl ami no- 2-f | uor o- 6, 6- di et hyl - 6, 78&i hydr o- 9H 5- oxa- 9- azabenzocydohe

pten- 8-one was separated by chiral HPLC on Chiral pak AD with

i sopropanol / hept ane 20:80 to vyield tH&ampl¢ @conpounds. g)

(S)-7- Am no- 2-fl uoro-6, 6-di net hyl -6, 7-di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept

(en; 3(3-8 ;am; g _Nl_«é@@@mgmﬁsmlo%@@m%&x-dﬂb;ﬁr—@gw&aﬁay@ﬁo-s-oxa-9-aza-

-)- -7-dI benz am no- 2-

f I uor o- 6, 6- bemrETFIohepten-Hyhyod-dimethp-Nx .33 dBapeEpderg Trepd praeugfe i n

met hanol V\AE%@%C (1099, Ms me (9%9: 225.3 (MrH+, 100). h)

("R)-7-Am no-2-fl uoro-6, 6-di meth

gl -6, 7-di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8-one The title conpound

was prepared by drpgepati o of (+)-(R)-7-di benzyl am no-2- fluoro-6

>6- di net hyl - =, r ol 9 -loxa- 9- aza- benzocycl ohept en-8-one i n net hanol

wi thPd/ C (1% wNB M & (M : T2R5. 3 (MrH+, 100). i

N-((S)-2-Pl uoro- 6, 6-di net hyrc- 8- oxo0-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- azabenzocycl o

hepten- 7-yl)-2,2-dinethyl-N -(2,2, 33, 3-pentafluoro-propyl ')-malonam d The

title conpound was obtai ned accor di agd Ezample §5docedur es descri bed f or

exanple 2b using 2,2-dinethyl-N (2,2, 3,3, 3-pentafiuoro-propyl)-mal onam c

acid and (S)-7-amNng; ) e rvnOoama.

2-fl uoro-6, %')Z)I}J%M 91‘636,57283?%9HF18PW]‘32'§>?§¥ (@'-8 aza- %’ﬁ?oté?é‘%’i‘%%pst (e))ﬁa- 98-a %)ane, MS

ne(%: 470bbniddtohepidny-yl)N,2-dimEthybNe(2,2)3,8j3rmdniafluore-pxepyl)-malonamide,

JAN-t et rahvdr Q- % oxa- g- azabenzocycl ohepten- 7-yl

) -2, 2-di met RPPONP - (2, 23, 33-pent af | uoro- propyl )-r aal onani de The title

conmpound was obtained according to the procedures described for exanple 2b
10 The compounds of example 65¢ and 65d were prepared in analogy to example 652 and

65b but from racemic (2R,3R and 28,3S)-3-cyclopropyl-2-dibenzylamino-3-hydroxy-
propionic acid ethyl ester, MS m/e (%): 482.5 (M+H", 100).

Exampla 66a

N-((6R,7S)-6-Cyclopropyl-2-fluoro-8-oxo-6,7,8,9-tetrahydro-5-oxa-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-fluoro-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-
20 malonamide, entity B

e ne® o O cF
\@ NJ%W"F
N F
o) 9 L

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



using 2, 2-dinmethyl-N(2,2,3,3,3-pentafl uoro-propyl)-nmal onam c acid and
(R)-7-am no-

2- f 1 uor o-wo@eaimeet3hyl - 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocpcirmre@samsd+ one, NS
me (%: 470.5 (MrH+, 100). Exanple 69a ’
N-((6R, 7S) - 6- Et hyl - 8- 0x0- 6, 7, 8, 9-t et r ahydPo- 5- oxa- 9- aza- benzocycl ohept en- 7-

1)-2,2- dinmethyl-N -(2,2,3,3

%9%) extract%d with egchylacetate Eﬁrgc?clgg%];: lpijiolr x(/)wt eax ¥acetatrga ylle?g(?drg 98 g %g/o E2><arrpl ©
N-((6S, 7R) }%ﬁ}]ﬁyﬁ rr@ﬂ?})f Qnﬁoxlic%a% Th&ideaty 84t Rgian Sr RgaidPRISZaRY % )oTEpd en- 7-
yl)-2,2- di , 3, 3, 3-pent af l'uor o- propyl ) - mal onam de a
2-tert-But d)Mld’arll@@hyl am no 3- (2-ni tro- phenoxy) - pentanoi ¢ acid 7.05 g (30.2
nmol ) 2-tert-But oxycarbonyl am no- 3- hydroxy-pentanoic acid in 7 m

di met hyl f or mani de were added at OOCto 2.80 g (64,1 mml) SQI hydri de
(559 i n556b)R-Hiilre N saflnosorgropylisgnal %/ours
and then 3.54 m (33 2 mml) I-quoro 2- nltrobenzene wer e added Af ter
stirring for 2 days the m xture was poured on ice/water and extrafted,vvith

(IJ_:IIX tet hyIt et heTc_) a THlatigHofikes gﬁ}m&mu% YoRPxEddmSE Vi ¢ acH ctar e U
raction RS B
ep%ne @?ﬁﬁ’%rg ICZW ﬁ%l?eﬂ’ z’i.’%@)s ﬁ?erﬁaﬂa&aa% yMidife, 2.51 g

et hyl acet at e/ ert but oxaig)ar bo I am no-

3- (2- ni tr o- (IB&ToRY)- qrfé\in(@d@ncthalemmc&gomlahbéﬂ@fmarbmﬂﬁﬂé (drpehlsy e> TN H,
%(1)(7)) Ob 3p 2(1’? g’t"w&ﬁ?ox b behfo[tﬁzq@yﬁ%x&%m%'a 7%%@%@1\1%' d 6.03 g

am no- 2-nit enoxy) - pent anoi.c _acid
in 110 némddamplyl e@yhnnydwo@@décdea‘hmmtuwe pag B @jirwaﬂlaﬁad@reﬁ@rmw%ewéﬁcom

Filtration [N i 959
3- (2~am no- %@%% dél’Jd %nragthg g(%egg&’ g%ey a’r%ﬁhygdg%%?&a}%@kg%%&a@r gd( oi I/()
MSme (9: p&Eﬁeda)y(dWMn&togﬂap(by ongllicagel (ethyl acetate/heptane = 0:100 to 50:50) to yield
((6R 7S) - X
): Carbam e A e R T U O RS i S A S
t et rahydr o- 5- oxa- 9-

15 ¢) 2-Hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid

To a solution 0f 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-H, 100).

d) N-(( 6R,7S)-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)-
25 malonamide, entity A and Entity B

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 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-o0xa-9-
aza-benzocyclohepten-8-one. The epimers were separated by chromatography on
Chiralpak AD using isopropanol/heptane 15:85 to yield (-)-N-((6R,7S)-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



aza- benzocycl ohepten-7-yl)-carbam c acid tert-butyl ester 5.22 g (16.0
mml ) 3-(2- Am no- phenoxy) - 2-tert - but oxycar bonyl am no- pent anoi ¢ acid and
3.12 g ( MO200mmslh )36 PCT/EP2005/012834

N- ( 3-di net hyl am nopropyl )-N -et hyl - carbodi i m d-hydrochlorid in 71 m

di met hyl f ormam de were stirred overni ght'%@ roomtenperature. Extraction
W th saturated_aqueous sodium drogen cet at

chr omat ogr a@ﬁ?’fﬁnl%)’l s dagfeluting CE'E’%’yq I&?@ﬁﬁ@g 'g'ncé’ CPPPRY ﬁ?%&%ﬁ%@ﬁo'
chromat ogr a@b)e @&t@nymt%kaétazwnb%ﬁudwabwé@v&y@nmy&@xm ~ieglytdtt 0. 46 g
(-)-((6R 7S) et hyl - 8- oxo- 6, 7, 9tetr§ d e M

5- oxa- 9- aza %ﬁﬁécwt%@éf’éﬁolﬂbﬂﬂ%% ?neéug’cﬁ’ @ tesprd putpe fastid MY TE iR
(ppm CDClSl% I48L1I5((M+I:}H)100>1 42 (s, 9H), 1.5-1.9 (m 2H), 4.53-4. 62 (m
IH), 4.76 (ne, TH 57 (d, IH), 69469E§(7mll—|) 7.0-7.1 (m | H),
717185(m 2H) 808(broad |H)], &XemB

(+)-((6S, 7R) - 6- et hyl - 8- 0ox0-6, 7, 8, 9-t et rahydr o- 5 oxa- 9- azabenzocycl ohept en-

7-yl b ul 8 fralydré-5-
1 ZZ)((s:ar I"’_‘g{"agerﬁ‘lg'l\d((gﬁrﬁs MéSWRiSG-G{@lo%ﬂ NMﬁ 6&9810)(6[&2, D-tetrallydr5-03H) ,

57 (d,
IH), 6.94- 8- aga-bemocvdphepzeMWl)lN( (d>>-diffuore- bfn?Yl&é 7—(%1“ % a}H‘?&@“‘? br oad,
I . d)
(6S, 7R) - 7- Am no- 6- et hyl - 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8- one
The title conpoupdsWas prepared in quantitative yield by reaction of 590 ng

(1.93 mol) J@LQ
((6S, 7R) - 6- j;exégpl 8, & tetrahydro-5-oxa-9-aza- benzocycl ohept en- 7-yl
)- carbanm c amd”teprct I ter with 2.86 g (29 mmol) ortho phosphoric

acid in 6 nl tetrahydrdfura M me (%9: 207.1 (M+H+, 100). e)
(6R, 7S) - 7- Ami no- 6- et hyl - 6, 7- dithydr o- 9H 5- oxa- 9- aza- benzocycl ohept en- 8- one
The title corrpound was prepared in 81%y| eld by reaction of 460 ng (1.50

nmol ) .
((6R, 79S) - 6- & amica ‘-iaza benzocycl ohept en- 7-yl

) - carbam ¢ vagiotairesdtin buﬁmhr@mmdmwmdmg@ the parReduranddsyribed fov 2 preibBhor i ¢

acid in4n drof rane

N-76S, 7R) - 61%1(%13%98%21 o8- @Ofﬁ rnéaﬁ réar%lcggl(a; 5&%@?6&20% dfljﬁ)dllﬂrépfen 7-yl

') - 2, 2- di nefilgthyN mdldnate sSead opdintiad hmdr)d)—nperlmWé: In- stegd @maudq%fe
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 6S,7R)-6-Cyclopropyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-
oxa-9-aza-benzocyclohepten-7-y1)-N'-(3,5-difluoro-benzyl) -2.2-dimethyl-malonamide

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 (%): 476.1 (M+H", 100).

Example 68a

N—((S)-2-F1uoro-6,6-dimethyl—8—oxo—6,7,8,9-tetrahydro-5-oxa-9—aza—benzocyclohepten—
7-y1)-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamid

0 o) - F
° N N F
F N F

25



The title conpound was obtai ned according to the procedures described for
exanpl e 2b using 2, 2-dinethyl-N-(2, 2,3, 3, 3-pentafluoro-propyl)-mal onam c
aci d and W63p¥R11s6 PCT/EP2005/012834
an1no-6-ethy|-6,7-dihydro-9F+5-oxa-9-aza-genzocyclohepten-8-one, MS me
(9%9: 452.1 (M+H+, 100). g") T

N ((6R, 7S) - 6- Et hyl - 8- ox0-6J, 8, 9-t et rahydr 0-5-.gxa- 9- aza- benzocycl ohept en- 7-

| ') - 2,2-dinethyI-N'-(2,2,3,3,3-peﬁ?£¥¥%ﬁ@%§g$opyl)-nalonaniée Theptitle Y
conmpound was obtai ned according to the procedures described for exanple 2b
usi ng 2, 2- dNPERPYIHRr0%,8-dBmahP-perod-#i,8i0tex grydpy-b)oxaed-anaminzogreioliepied-

(6R, 7S)-7- am.no- G- et -6, 7/-di_hydr g- 9H 5- oxa-,9- aza- benzocycl ohept en- 8- one,
MS me (% : 7—%22.,?13(%5&{-1*1-@%3»9,3%m@wfeéprﬂvrl?-géonamﬂe Y P
>7S) - 2- Fl uor o- 9- ( 2- hydr oxy- et hyl ) - 6- net hyl - 8- oxo- 6, 7, 8, 9-t et rahydr o- 5- oxa- 9
- aza- benzogyz Ditheptlemino-3HydebxB-alethyl-butyric acid ethyl ester
S)ahégroxr-z-nethyl-N-(2,2,3,3,3~pentaf|uoropropyl)- mal onam de, entity A
an ampl e, 70b . . . o .
(R 78) 4 5PRtian 6 b1 5400 mmgD SlpRYEIERSRYF 252 6001 61 5819 Pht r ahydr o- 5
_s Oxﬁ' g- az atdpeRydrofiehe hedt enmltoldne2vas Rixed at -70°C with 22 ml (44 mmol) lithium
) YA O G R ptamiat Farr i ndp 3 101 B0 miR1:ER 5 A as FRL S AL Sl wsRt 1Y B
N- ( I( GhQ' S) - 9a&d7é)d|aln)a-sf2ﬁr%]tﬁg(rj Wadcorthind o@rmixe: Ghe hitutevasaliveed tGwannat@ranabenzo
cycl ohepten- 7-yl)-2- roxy-2-nethyl =N - 2, 3, 3,3-pent af.l uor.ag- propyl ) -
mal onam de RPTEEF-EIE SW%HPW&EPﬁﬁ&ﬁﬁgfgg&EEG%?aﬁﬁﬁfﬁ%&?ﬂ%HBVbcedurgs)
geg c 5 I geﬁb f tare]gﬁrmla@dzmc?tﬁataglaghm@ sitiagePwite tiegyldhdrheptane 1/2 yielded 7.16 g

, 3, 3, 3-pent af | uor,9- pr - nam_c aci o )
and( 6R, 7S) - 2231 Al DQ%%&%Y%B%‘%‘PF@EWWEF seidietyhrsseroM s {do> % dvenz
ocycl ohept emv+8r'ongn). M5 me (% : 498.5 (MrH +, 100). b)
N-r(6R] S)-2-Fl uoro- 6- et hyl - 8- oxo- 9- (2- oxo-et hyl )-6J, 8, 9-t et rahydr o- 5- oxa- 9

b) 2-Dibenzylamino-3-hydroxy-3-methyl-butyric acid

To0 2.90 g (8.49 mmol) 2-dibenzylamino-3-hydroxy-3-methyl-butyric acid ethyl ester in
15 300 ml 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 ml 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
(53%) 2-dibenzylamino-3-hydroxy-3-methyl-butyric acid, MS m/e (%): 312.3 (M-H,
20 100).

¢) 2-Dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-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 0°C with 19.8
ml (9.9 mmol) potassium bis(trimethylsilyl)amide (0.5 M in toluene). The solution was

25 stirred overnight 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 as yellow solid, MS m/e (%): 453.4 (M+H", 100).

d) 3-(2-Amino-4-fluoro-phenoxy)-2-dibenzylamino-3-methyl-butyric acid

30 0.10 g (0.22 mmol) 2-dibenzylamino-3-(4-fluoro-2-nitro-phenoxy)-3-methyl-butyric
acid in 3.4 ml methanol were hydrogenated with 0.03 g Raney-Nickel. Filtration and



aza- benzocycl ohept en- 7- yn- 2- hydr oxy- 2- net hyl - N- ( 2, 2, 3, 33- pent af | uor o- propyl
)- mal onam de A solution of 1.30 g (3 mmmol)

(6R, 7S) - 9wal2bgdosTr3am no- 2- f | uor o- 6- met hyl - 6, 7- di hydr o- PCT/EP2005/012834

9H 5- oxa- 9- aza- benzocycl ohept en- 8 one in 60 m dichl oronethane was treated
W th ozone at -750C for 60 m nutes. Methysf sulfide, 0.81 g (13 nmol ), was

added and the solution was stirred for .16 hours room.te rature. The
sol vent wagemogeliqfitaesobrent indistillapoa nekiehy0% &5 @s’i %é%%ﬁ?fat ogr aphed

in silicag ﬁdhﬁﬁ&y?-ﬂx%'x%tjlﬂ Tkl Os Edorlesd it BISyhR (G6)1 4033 9
(82% N—[(?R Ysz fl uoro- 6- net hyI 8- 0x0- 9- ( 2- oxoet hyI)

6, 7,8, 9- tet(ll\’érhbld»rl@ﬂﬁi oxa- 9 aza- benzocycl ohept en- 7-yl | - 2- hydr oxy- 2- net hyl -
(2,2 3, 3, 3-pent af | uor o- propyl ) - mal onam de, Ms me (% : 500.3 (MtH +, 100).

c ) ) e) 7-Dibenzylamino-2-fluoro-6,6-dimethyl-6,7-dihydro-9H-5-0xa-9-aza-

N[ (6R S)-Z2-Fluoro-9-(2- hvdroxy- et hyl)-6-net hyl - 8- oxo-6J, 8, 9-tetrahvdro-5-0
Xa- 5 benzocyclohepten-8-one

9-aza- benzocycl ohept en-7-yl | - 2- hydr oxy- 2- met hyl - N-( 2, 2, 3, 3, 3- pent af | uor o- pr
opyl) - mal ofgui@ec kSt vad o@td’fﬂ&i in similar yield yleld according to the procedures

N[ (6R 79) Fl uor o-'6- net hyl - 8- (.2- ox th

t et r ahydr o- @@X@dgﬁoéim%%% %%ﬁfféﬂo’#@i %ﬁ%}?ﬂ’%ﬁ? er??é’am}floﬁ-(z 2,3,3
, 3- pent af | yaror Bﬁ%ﬁé'a)ud‘lﬂi@'rﬁ/aa(%)d@ossl (AQHT 10091 r ahydr of urane were reduced
vvlth 0.09 g (2.0 nrol sodi um borohydrlde Chr omat ogr aphy on silicagel with

()
ﬁﬁ F{ggm;ts?t 5/ h?t a7n 1? ._vi.c ¢ s ?ﬁ?dﬂv&ro—ﬁl 5-0xa-9-aza-

8- 0X0- 6,4, 8\»&%%&1@%%@&% @ma@ bmm@ﬂnmemmr@emmww{mxy 2- met

hyl -N- (2, entaf ] uor rop mal gnanide, M5 nme (9 502.0 ( M+H +
1)(;0) d( d1hV ro- 9191 5-0xa-9-aza- 8e£zocvc ohepte £53e (% (

N-r(6RJS) - 2- Fl uor o- 9- ( 2- hydr oxy- et hyl ) - 6- net hyl - 8- oxo- 6, 7, 8, 9-t et r ahydr o- 5-
oxa- 9-aza- ﬁ@&%ﬁ@yf&%}@gﬁ@iﬂmz})ﬂdoro%d Hin@d‘thyl -6,7-dihydro-9H-5-0xa-9-aza-

g?—]dhydr oxy- enrg?)g}bc){ohepten 8- gng V\%S %ep%?gtteg {)Y C a? HF&CO e B_hggll Olpggl W1 (teh entity A

N-[ (6 S) - 2565pMpa ﬁol%e(pzqﬂa\zd*sowF/@lmekuﬁtmphuhdss-oxo-6,7,8, 9- t et r ahvdr o- 5-
oxa-9- aza-benzocycl ohepten-7 2-(R or

S) - hydr Ol)éy ;22 ”%:[ﬁxmlrl}t_ _2ﬂu20rg 636 gugetﬂ;[rlag J7 RS QEIYQ oxa-9-aza-benzocyclohepten-

8-one

The title compound was prepared by hydrogenation of (-)-(8)-7-dibenzylamino-2-
fluoro-6,6-dimethyl-6,7-dihydro-9H-5-0xa-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-9-aza-benzocyclohepten-

8-one

The title compound was prepared by hydrogenation of (+)-(R)-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).

25 1) N=((S)-2-Fluoro-6,6-dimethyi-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-
2-fluoro-6,6-dimethyl-6,7-dihydro-9H-5-oxa-9-aza-benzocyclohepten-8-one, MS m/e



mal onam de, entity B 0.31 g (1.0 nmol)

N-[(6R, 7S) - 2- Fl uor o- 9- ( 2- hydr oxy- et hyl ) - 6- net hyl - 8- oxo-6, 7, 8, 9-

t et r ahydrwo2eemsiBéaza- benzocycl ohept en- 7-yl | - 2- hydr oxy Pe2Tmeeéogloides{ 2, 2, 3, 3

, 3- pentafl uoro-propyl)-nmal onam de epi mers were separated by chronmat ography

onChiral pak AD with isopropanol /heptane 1585 to yield 0.11 ¢

N-[(6R, 7S)-2-fl uoro-9-(2-

hydr oxy- et h@%)i-‘lﬁo-ﬁéWﬁ > 80Qxo0- 6, 7, 8, 9- t et r ahydr o- 5- oxa- 9- aza- benzocydohept e

n-7-yl]- 2-(R or S)-hydroxy-2-nmethyl-N-(2,2,3,3

>3- pent af | uor o- de,_ ity A

100) and 0. 0&-§R:-2-FRiorergy6-di Ap850%0-0.3 8 FELTARVATOF ¢ :

net hyl - 8- 0XQs 80 & b Rpleal A-ANYD-QiReBRAN O IER3 B ropeqiyPRmatonamid@- (R or

S)- hydrox7-2-methyl-N-(2Z; 2, 3, 3, 3- pent af | uor o- propyl ) - mal onam de, entity B,
(o) .

[I\/(B6g{ $S§ -?ZL EﬁgéﬂéCént@Hth a_%sg)_ ) éég%?c@g}cﬁng? ‘éli)achy- procedures described for example 2b

(2,2,2-trif hé’lﬁ% 9'Zeclimémyi-ﬁ—@,,@,i”)%;?g&ﬂt@ﬂl)@b@r@}ﬂ)@malonamic acid and (R)-7-amino-

9- aza- benzocycf ohept en-'7- ﬂé} -2-( oh ) MS mfe

S) - hydr oxy- 2-fverenpio-smeghy15, 3 dihydreseHe et P 6t G5 P19 IRRIPTL RS, Mafbitty A

and Exanpl eg%i—.%o.s (MHH', 100). ,

N[ (6R, 7S) - 2- Fl uor o- 6- net hyl - 8- oxo0-9- (2, 2, 2-§r| fluoro-ethyl)-6,7,8,9-tetrah

ydr o- 5- oxa- 9-aza-benzocycl ohept en- 7-%3]'@@% R or

S) - hydroxy-2-methyl -N -(2, 2, 3, 3, 3-pent af | uoropropyl )- mal onam de, entity B

a 10 H—((ﬁR,7S%—6—Eth 1-8-0x%0-6,7,8,9-tetrah dro-5-qxa-9—aza—benzocyclohepten—7-yl)—2,2-

[ (6R, 7S) - 2- FI uor o- -matl‘;yl - 8- 0x0-9- (2, 2, g-trl fl uaro-et hyD-6, 7, 8, 9-t et rahvdr

0-5-oxa- 9- dimethghNoé3p3Kepteaiyarpnropd)-malena d tert-butyl ester A

solution of 3.00g (10.0 mmol)

((6R, 7S) - 2-f | uor o- 6pnet hyl - 8- oxo-6, 7, 8, 9-t et r ahydr o- 5-

oxa-9-aza-b ohgptien-7-yl)-carbam c acid tert-butyl ester and 3.37 ¢

(15.0 mmol) 2- triN ogthyl triflate in 30 m dinethylfornarnide were

treated with 4. (15. 0 ) cesium carbonate for 6 hours. The sol vent

was distilled off @t | ow pFessure and the residue was extracted with water/

et hyl acetate. Chromat ography on silicagel with

and Example 69b

N-((6S,7R)-6—Ethy1—8-oxo—6,7,8,9—tetrahydro-5-oxa—9-aza—benzocyclohepten—7—yl)—2,2—
15 dimethyl—N'-(2,2,3,3,3—pentaﬂuoro-propy1)—malonamide

N (o JNe)
Xty
/ Fr

a) 2-tert-Butoxycarbonylaming-3-( 2-nitro-phenoxy)-pentanoic acid

7.05 g (30.2 mmol) 2-tert-Butoxycarbonylamino-3-hydroxy-pentanoic acid
in 7 ml dimethylformamide were added at 0°C to 2.80 g (64.1 mmol) sodium hydride

20 (55%) in 56 ml 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  butoxycarbonylamino-3-(2-nitro-phenoxy)-pentanoic acid as orange oil, MS m/e (%):

353.4 (M-H, 100).



hept ane/ et hyl acetate 100:0 to 0: 100 yi el ded 3.7 9

[ (6R, 7S)-2-fl uoro- 6-net hyl - y 3 799(99%

g)rio-?Q;”(jZ,Wo%%ﬁvdqiisﬂor Q;iet hyl );36, 7|, 8, 9-t et r ahydr o- 5- oxa- ecaz®2s/022136y cl ohept
-7- - carbamc acid tert-but ester, I\/S 9 : :

(6R7S) - 7- Ammo- 2- f | uor o- 6- ne d me (99 3933 (M, 100). b)

thgl-9-(2, 2,2- r|fI uor-eth IV6J di hvdr

- 8-oneThe t3 S S

(9.0 mmol ) [(6R

7S) - 2-f1 uorgpHg omdnwm&) QX@rtgb&tB;c}?cammhfrhmmB€(2€mtry>kpheﬁoﬂy)&;eﬁtan@ncréazlrd/dvr0 5-

oxa-9- aza- benzocy epte d,.t
trifluoro ab@umtmy "‘B&N‘Fr?gy%q‘)g@%aé?ff@rtgwgi ﬁ}ﬁ adlkl%r géamg%(Seliiﬂfw(nl\/ll;rlHl8 "
&E?% 6RC7S) andFrlemoval of the storllvelnt by d1st1llagt10n yielded 5.22 g (95%) 3 2 amino-phenoxy)-2-

uor o nme - 8- 0x0 triflu t
dro-5- oRa- @rtalalapmg)@@%nﬁﬂw@ewn?lﬁﬁ ?rﬁglalrl‘oyé n?/ 214‘5 ﬁ&% (%(I-Z%—é %05 strahv
3,3, 3-pent af | uor opr opyP- nal onani de The title conmpound was obtained as
m xture of epi&rrs)-aCeed-6h-60.8hetphodrediibesddesbentverlflmptaxamhte 2b

N R e T T T (R T T R

2,2-trifluogqed 1
e (%: 5042(50 é(ih)iwﬁ?_lvioﬁi%tgﬁhmguc@rbgfrh&acm(art%mlaestwnzocycI ohept en- 8- one, M5

e SR IS T ORI b N
gl : (Ne RS é15022§r|n:<|i3% g: Omgm a{dam m(pﬂnﬁmﬁylmhmpmmw -etiyl-tarbadizmiil-hydrochlorid
dro- 5- oxa- Ot &zal égﬁeigg F@Hﬁﬁ%ﬁrefu&le@ iéertugh{ %tl rug%oﬁ%g:‘%&&r_egﬁﬁr%ﬁ8fﬁ etr ahy
E2| rzmr3l g I\E[ Qgcgts%ﬂgré’t@d Qolme@ﬁy cdditim }Qiﬂ%ged@rbcﬁﬂtd/ ¢tiryBcetate and chromatography on
7p8 0- glhcagel x)Nlth ethylacetate?heptane 1:2 f%llc?&r(é)d by 2br2n’agog§rarplh];7lolfll%}ﬁfa%ﬁyllxb_ 6
geg[ ahydr o- 23 @*apRuREkaRenInLy filale pus g 7)- ((6R,78)-bydidstyed- 6218ihy tetiihyd@; 2, 3,
15 5-oxa-9-aza-benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, [IH-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 (+)-((6S,7R)-6-ethyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-carbamic acid tert-butyl ester, [1H-NMR (ppm, CDCI3): L.11(t,
20 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), 7.39 (broad, 1H)].

- 9!aza .Renzoc gcl ohept en

caction of 3.70 g

d) ( 6S,7R)-7—Amino—6—ethvl—6,7-dihvdro—9H-5—0Xa-9—aza—benzocvclohepten—8—one

The title compound was prepared in quantitative yield by reaction of 590 mg (1.93
mmol) ((6S,7R)—6—ethyl—8-oxo—6,7,8,9—tetrahydro—5-oxa—9—aza—benzocyclohepten—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).

e) (6R,7S8)-7 -Amino-6-ethyl-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one

The title compound was prepared in 81% yield by reaction of 460 mg (1.50 mmol)
((6R,7S)—6—ethyl—8-oxo—6,7,8,9—tetrahydro-5-oxa-9—aza—benzocyclohepten-7—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+HT, 100).



pent af | uor o- propyl ) - mal onam de was separated by chromatography on Chiral pak
AD usi ng et hanol / heptane 10:90 to yield

(-)- N[ (6RO2B)6/@1f36UOr 0- 6- met hyl - 8- 0x0-9- (2, 2, 2- trifl uecomaPeinglo)2s64 7, 8

>9- t et r ahydr o- 5- oxa- 9- aza- benzocycl oheptep-7-yl]-2-( R or S)-

hydr oxy-2-nmet hyl -N - (2, 2, 3, 3, 3- pentafluoT%’ipropyI) mal onam de, entity A M
me (%: 540.3 I\/Hr+ 10 I I

(-)-N-T(6R, : A | SR

J7,8,9-tet r@hmr&ﬂ@t Wz% ﬁ?@ﬂaﬁﬁﬂagﬁw&x@bemrﬁmoﬁam& 2-( Ror _

S) - hydr oxy- Z-met hyT - 3, 3-pent af [uor o- propyl ) - mal onam de, entity B,
as second eIutlng fractlon 7

N-[ (6R 79S) - 2 eHiflp FompRyRst Wil I\@aléiﬁga%ig%dzn&mzthﬁp ﬁeE}B"reﬁd%St‘Hé?‘ﬁ("éngﬂgplﬁgset rah
ydr o- 5- oxa- uangm &%ﬁ@@wkpbagtﬁpeﬂmwdro pzopﬂfen@aiorﬁ)mbyddansi{es ARyl - N -
(2,2,2-trifiuoro-e é nam de, li%n d]ﬁeé’ 1?1@ / ):

N-[(6R 79) - zmm%éreélw -6r7etillli‘9’11r°89}6[x%°§a ?’22? AV F PR 't°H§z1 6/% @9 tetran
ydr o- 5- oxa- 492_@%1@1-@{% ycl ohepten-7-yl]-2-(R or

S) - hydroxy- 2-methyl - N - (2, 2, 2-tri f1 uoro- ethyl) mel onani de, entity B a)

2- Hydr oxy- 2- rrethyl N- hy ) | et hy
RO5026120 TE d8 b 1-B 2! 1-8 1r 6 3.9 et ,..‘.-... -OXa - i!-'v!. 10 l' 1’1— "ni c
aci d nonoet b)ﬂ dﬁ%ﬂ%}l anfk@jb mpe@taﬂ&l@waifvpdr)ofhumamicﬁz 9 g (17 1 mml) of
2,2, 2- trlfluoroethylamne 32 79 (17.1 mml) of

N—(3 di et hyl am nopr opyl et hy Icarb i e _hydrochl ori d 17.1
mmol ) of 1- ryI By PERIHR Wi‘%?lét F‘%ﬁoé 5"")@% Pfoﬁq%ufeﬁ N 111! gf‘}f &?&IPQZ%

N, N-di i sgpr Qlfemlggtmlh&m Q\M@ S aﬂ@eﬂmﬂf{m piﬂop’;rll)ﬁﬁalﬂﬂ:ﬁmstatudraad (R, 7swm
tenperature faor

was rempved b at i and,
resi due was aEXP?écftﬂ@é Gf - ﬁﬁwaa? g%[fs é?f‘ﬁ;?ra&% B%Céq’&@H?Pg% ography }c%g( AP Vi cagel
w th hept anq/52qt (Rvlgicep@te 1:1 yielded 25.4 g (679 2-
hydr oxy- 2- met yI (é 2,2-trifluoro-ethyl)-malonam c acid ethyl ester, M
me (%: 242.1 (MH 100)

Example 70a

N-[(6R,7S)-2-Fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-o0x0-6,7,8,9-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

and Example 70b

N-[(6R,7S)-2-Fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-o0x0-6,7,8,9-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, entity B

a) N=((6R,78)-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



b) (S or R)-2-Hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-mal ' [

e';hyl ester, entity A and (S or ( yl)-melonam ¢ acid

R) - 2- Hydrweyed/met3ny| - N- (2, 2, 2-trifl uoro-ethyl ')-mal ' '

ester, entity B Racenic vl ) el onamiracsaimehy|

geggdr?Xé 2- rre:]hyl N (2, 2h2 trifluoro- et*n%ﬁ) mal onam ¢ acid ethyl ester was
rate chr omat ogr aphy Chi r al t.h anelet hanol to yield
-(S or RERIDyurly: ;O% aznlﬁ@t%g}lowé ?‘e%h’g #ﬁ&qyéﬁ‘? gﬁ E[f RS Y481 onani ¢ zlci d

et hy' eSterberﬁBE)}cIo‘lﬁeﬁtenl\@oﬁ@ a1S Ye (9BA2985(MHI",100), as the first el uting

fraction and (+)- or R)-2-hyd roxy-

2- met hyl - N- 2,2 2-tr|fI ' '

ot D St E A or O St A 5 p 602 ) BYL B3R LR bY B VB

R) - 2- Hydr oxyzazbéﬁ%&dghe@deﬁz};@ 2- Hylatcf)dyul)h&tlﬁﬂw-l(l Zmﬂ bﬁaﬁmﬂu@orm&opﬂbﬁ ity A

To a solution of 3.60 g (15.0 mml) (S or R)-2-hydroxy-2-nethyl -

(2,2, 2- tﬁlflﬂﬂiﬁ%&t@@l) mal onam ¢ acid ethyl ester, entity A in 50 m  of

tetrahydrofurane were added 0.65 g (16 nmol) of it hi um hydroxide in 25 m

of water angd dhRioRiokl 8D (B@asmsl)i(6R6)-6-allyllB atis-2-fitors-6 -
After rermvalS oflot he orgagm c sgl venSb Y Y 0-GometeIrp e dibyrire:

aci di fi ed t 8Hpptora-9@EabapEqcEHORGPLFH- é’toﬁ%ll é@fnéfléc ge%egjagﬁwag(§ g%t%m t he

tR') tle H;gpggeﬂgnefra%é BRI 60 Mﬁluféésel\/(e%ﬁyl sde0 41 (13 12000, waadd and the
To a sol uti g)qylugpn yag%@regl 99_356 boqf;[s{%% ;olo%rg{eg}pee:[ra[]c}{rg THRLINATGs 8Gtifled SPLAAS B

R) - 2- hy dy,0xy; QriiRidihe MesiBaedvad chfdxﬁétbglfapﬁédhyﬂ s)hcagamuhmheptam/ethgltammeest er,
entity B, in 50 n of tetrahydrof ur ; (16

i t hi um hydi 880 de0:160 weyighl 1 M@@gﬁ@fﬁg 7 &?rﬂrgqﬁgﬁ&% ggyfo)x

hours at rO%{H )e@v@@atfeﬂaﬁydr&fst&fa anyaizo@fdd}i@pt@ngalﬂuzehﬁhbmetméiwl N-
distillation e mXxture was acidified to §| 8t tOB

et hyl acet at é%@aﬁﬁé pergatleoroggopylymalenamide, Il\g E‘Hﬁﬁ%’ﬁ#&) ;(@]QH i 'NB e (9% :
213.9 (MH, 100). e)

-1 (GRISV2- ) QI @RES IBIINNro -y ok -6 ndthyl o Orcob A 913 hd 8- Sy dr
oxa- 9- az s bénamdieatasiidphe enta

yl') - mal onami, den..6RkMer

BEPY 1_ o-eth

1.00 g (2.0 mmol N—[(6R,7S)-2-F1uoro-6—methy1-8—oxo—9-(2-oxo—ethy1)—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 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—methy1—
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, MS m/e (%): 502.0 (M+H, 100).

d) N-[( 6R,7S)-2-Fluoro-9-(2-hydroxy-ethyl)-6-methyl-8-0x0-6,7 ,8.9-tetrahydro-5-oxa-
25 9-aza-benzocyclohepten-7-v11-2-(R or $)-hydroxy-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-oxa-9-
aza-benzocyclohepten-7-y1]1-2-(R or S)-hydroxy-2-methyl-N-( 2.2.3.3.3-pentafluoro-

propyl)-malonamide, entity B

30 0.31g(1.0 mmol) N—[(6R,7S)-2—Fluoro—9—(2—hydroxy—ethy1)-6—methy1—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 epimers were separated by chromatography on



The title conpound was obtai ned according to the procedures described for
exanpl e 2b using (S or

R) - 2- hydrwe2e@/mset3hy| - N- (2, 2, 2-tri fl uoro- et hyl) - mal onampPcTaPR@s/0e238ity B,
and

(6R 7S) - 7- ani no- 2-f | uor o- 6- met hyl - 9- (2, 2;%2tri fl uoro- et hyl ) - 6, 7- di hydro OH

5- oxa-9-aza-ben cl ohept en- 8- e (9, .490 100)

N 1 (6RIS) - 2CHraBloAB i pPrapBd a{‘%/qé'ryé %o i LLreNel (ﬁw) ﬂ%‘”@ %@ anvd
ro-5- oxa-9 ﬁﬁ%x;b@tﬁ C@ﬁ{eﬂﬂ&‘@t&fb‘ g 7,‘%]9Ltei’lahydi603¢yxa29-l?@d—benzocyclohepten 7-yl]-
gI-N (2,2,2 tr|fluoro et hy gyrralona m_de, i |tledco ound was
obt ai ned ac%tSRdlifﬁb hydroxpre-Bredwkalt 79%73’3(5’53?11%{&?’7?&?0@’ Bagy %§fqﬁ8‘}s or
R) 2- hydr oxy s /ebhy koMb (16-1212160) ahH 0aees 16t gk, S WRflasasvd o 2 agideoxyenhyli-p- A,

(6R 75) - 3- armethyl-B-aoch &-%tethrie- Doy d-zabengacy dhented FiyHy2 68 97 8l hydr o- 9H

?é oxa- 9- azﬁy%%@%@ﬂh?pﬁpéﬂb 83008 ta fIMSrdTbolyV inaldQ0mit el Mi‘tHY B, MOf))e Bxanpl e
a

N-[ (6R, 7S) - 50F1 (MrrbL'610R)¢ hyl - 8- 0x0-9- (2,2, 2-trifluoro-ethyl )-6,7,8, 9-tetrah

ydr o- 5- oxa- 9-aza-benzocydohepten-7-yl]-2-(R or S

) - hydroxy-2-methyl -N - (3, 3, 3-trifl uorpsapiglpykd - nul onam de, entity A and

Exanpl e 73b

N[ (6R, 7S) - 2- Fl uor o- 6- net hyl - 8- gxo- 9- iflu - 1)-6,7,8,9-tetrah

ydr o- 5- oxa- @{@Bisbérﬂﬁe%gﬂ%b§&10@ é‘l%]! 222 t(rl 8% e%YB'g?’g}é'getmh?'dm'sg'oxa"

) - hydroxy; 25ne) *B\éﬁzdﬁzcmﬁqgeﬁ?; A IR DR @BA)-2-nfEm QN3 3 O cintaflubra)

2- Hydr oxy- 2- ne - uor o- propyl) mal onam ¢ acid ethyl ester To

a solution ptowl)ema@nemléqzenﬁ@I) 2- hydr oxy- 2- net hyl - mal oni ¢ aci d nonoet hyl

ester in 60 mM of tetrahydrofuran 1.27 g (8.51 mmwol) of

3,3,3-trifluoropropyl arnrre sy drochl oride, 1.67 g (8.51 nml) of

N- ( 3-di net hyl am nopgo -fet hyl car bodi i m de hydrochloride, 1.17 g (8.51

mol ) of 1-hy trlone hydrate and 4.46 m (25.5 mmol ) of

N, N-di i soprQ “ﬁ h?l M ne were added. The nixture was stirred at room

t enperat ure for oh. Silicagel was added and the solvent was renoved by

di stillation. S<

and Example 71b

N-[(6R,7S)-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 S)-hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-
propyl)-malonamide, entity B

a) [(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]-carbamic acid tert-butyl ester

A solution of 3.00g (10.0 mmol) ((6R,7S)-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 g (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,7S)-2-fluoro-6-methyl-8-

25 oxo-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,7S)-7-Amino-2-fluoro-6-methyl-9-( 2.2.2-trifluoro-ethyl)-6,7-dihydro-9H-5-oxa-

9-aza-benzocyclohepten-8-one




The residue was purified by chronatography on silicagel

di chl oronet hane/ net hanol 7:3 to yield 2.33 g (94% of the title conpound,
M5 me (%O 22&R61136M-H +, 100). b ) 2-Hgdroxy- 2- net f ayl PRH(EP3005/012834
>3-trifluoro-propyl)-mlonamc acid To a soI utlon of 2.30 g (7.87 mmol)
2- hydr oxy-2-met hyl -N-(3,3,3-trifiuoro- pro - mal onam c acid ethyl ester

in 40 m of tetrahydro ane wer e, adde 7.87 h| um

hydr oxi de i hhontlsgompousd was Hﬁ%arf%@ Zﬁokm@x&&’é’f‘ﬂfrwﬁﬁﬁﬁ? room

ﬁneg{)ﬁ; 2t \lllvgg (§§T7§?‘? fgidzﬂtsfalhfea{ JstEbﬁom (/?,g QQrM[ﬁbﬁf—ethﬁ@-@ﬂ 3, 9waﬁa}@dd@d @aaep t he
1fi o] racti th et 1..46 .

(81% of thézarbe@%cyél@hﬁaﬁsﬁﬁ -g4-carbaps %flé’ Wﬁ%‘@l N ngégé Th?ﬁ%ﬁavr%acehc aci

100) . N- [ f 6RISM2+ HuteR IO Simbmkha'nds 8r0w8): 295 2,(R14421t, nod). uor o- et 3i ~V6, 7, 8, 9-tetr

ah g dro-5- oxa-9-aza- benzocycl ohepten-7-yl 1-2-(Ror S

hyd 2-
Zant |yt ;O)é% c)rrli\alt [( gR,7S)-2-(‘F?uo?;036 }nre!c}I'yk %Iocyx%pg ?f% 9trlﬁaor%ngtﬂ1vlq e6 7, g gttettthV%réle gd
N-[ (6R, 7S) - 8x£b14es-8e8700pd Idptdr-9X0-Dhidrody-2-=inkihll-NO( B2 8138 bntBfldoB; 9- t et r ah

ydr o- 5- oxa- “9-aza-benzocycl ohepten-7-yl]-2-(R or S
) - hydr oxy- ZEM_ AR, 3-trifluoro-propyl)- nal onani de was obtained as
m xture of epimers according to the procedures described for exanple 2b

usi ng racemrqae abysin éSlYﬂc?Wﬂ?&B‘c}{me&\'a(&uﬁul%-dfrepifnhdﬂm&oﬂﬁ@@;d the paadednasi ¢ aci d

and (6R, 7S) a 6- met h 2,2, 2- f

di hydr o- 9H- éﬂ%ﬁ%rhnecg%a%@fa&%r gdw’gﬁ@ﬁ fﬁlﬁ sty %f?g%%%ﬁégéﬁggé)eggﬁﬁ?at ed by
?h ; om ?6 a@%fpygt&n%haﬁh@fdfd AR B TR)- BhRanoh e pt-engethl- 852,02 tyiflebotb-

2-f1 uor o- 6- ﬁﬁ’b’ﬁyﬁ 7-gikyrge-9H-5-oxad-17ienzpsyglobenign$-agrer™Ms /6 @0k 2l Ur o- 5- oxa-

9- azabenzocyfl,qhepd @n- 7-yl]-2-(Ror S

) - hydr oxy- 2-met hyl - (33 3-trifluoro-propyl mal onam d tity A, M
me (%: 504.0 l,\/HrH +, i py)f. o e Y
N-[(6R 7S)-A IrEtueno-6gme : /pS :
9-tetrahydr %x??%é»beﬁz&%aohé\ﬂémym M@éﬁ) Hydybaly- 2 i’ne(tl_Bfldﬁ' S, 2 3 3,3~

) - hydr oxy- 2-met hyl -(3 fluoro-propyl)- mal onam de, entity B, as
second elut ipeptafluey : 1 J 1 BEED4 0 (MHH +, 100). Exanple 74

and

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-y1]-2-( R or S)-hydroxy-2-methyl-N'-( 2.2.3.3,3-pentafluoro-

propyl)-malonamide, entity B

20  Epimeric N-[(6R,7 $)-2-Fluoro-6-methyl-8-o0x0-9-(2,2,2-trifluoro-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)-6,7,8,9-tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-( R or §)-

25 hydroxy-2-methyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide, entity A, MS m/e
(%): 540.3 (M+H", 100), as first eluting fraction, and (-)-N-[(6R,7S)-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 S)-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).

30



N[ (6R, 7S)-6-Ethyl -2-fluoro-8-0x0-9-(2,2 2-trifluoro-ethyl)-6,7,8

>9-t et rahydr o- 5- oxa- 9-

aza- benzowgpeb@heptsen- 7-yl ] - 2, 2-di met hyl - N- (2, 2, 3, 3, 3- perCafiraasoi3sopyl ) -
mal onam de a racem c (2S, 3R and 2R, 3S)- 2-Di benzyl am no- 3- hydr oxy- pent anoi ¢
acid ethyl ester and racenic (2R 3R and 28 3S)-

2- Di benzyl am no- 3- hydr oxy- pentanoic acid ethyl ester A solution of 20 g
(70.6 mmol ) di benzyl am no-acetic aci ézxé’tnﬁ%7 ster in 240 m tetrahydrofuran
was stirred at -78Cwith 38.8 M (77.6 nmol) lithiumdiisopropylam de (2M

i n hept ane) NfiadR 29 F0ERE 5-meth§ B8 18ko (9L (2, 52 iBhdro ik} -8768 datydsydidr5 wxad

t et rahydr of urane viere added and stirring was con%iériueg overnhght. Tt’iﬁD

m xture wasd-ata-bamaacrcloherten T-8llr2odhet Dnisrdeny & mefbylaY - (e 4uleer oY Fost  of
the organic noved by distillation. Extraction with

et hyl acet atlggféh%ﬁg%efgﬁn%%jgr aphy on silicagelw th ethyl acetate/ heptane 1/5
yielded as first eluting fraction 6.85 g (28% racemc (2S, 3R and 2R, 3S5) -
2- di benzyl am no- 3- hydr gxy- ﬁ_I anoic acid ethyl ester, MsSnlie (%: 342.3

(MH H+, 100) andoa__s ec etuting fraction 6.15 g (26% racem c (2R 3R and
2S,3S)- 2- di Zy\ a - 3- hydr oxy- pentanoic acid ethyl ester, M me (%:
342.2 (MrH + %’1‘) racemc (2S, 3R and 2R, 3S5) -

2- Di benzyl am no-/3-loydr oxy- pentanoic acid To 17.7 g (51.9 mmol ) racem ¢

(2S, 3R and 2R, 3S))<F2-di benzyl am no- 3- hydr oxypent anoi c acid ethyl ester in
245 nl tetrahydrbfurane were added 8.80 g (208 mmol) Iithium hydroxide
nonohydrate dissolved in 44 mM water. The m xture was stirred at 600C for
2.5 days and the organi c sol vent wagnd BR@uplR 72y di stillation. Water was
added foll owed by extraction with diethylether. The waterphase was adj usted

to pH 1. Extraction with ethylacetate yielded 14.8 9 ] 2S, 3R
and 2R 3S) - NzL(6%:75bﬁ%}l%@r&ile@hﬁxﬂm’%&%&gﬁftg P%P‘%F@?Hj(6?%7§9ﬁt;e§g€%rg"5%‘fﬁf 1
(M- H, 1Og)aza_ﬁ%ni&ﬁﬁmé&tﬁ&%yﬂ&—m@rS)—hydro -2-methyl-N"-(2,2,2-trifluoro-ethyl)-

O_ -

2R, 39) - 2- Di benzyl am ] -fl'uor 0- 2- ni tr o- phenoxy) - pentanoic acid To 14.8
g (47.3 mmomalenaodde,entiSB3R and 2R, 3S) - 2-di benzyl ami no- 3- hydr oxypent anoi ¢

10 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 (17.1
mmol) of 1-hydroxybenzotrizole hydrate and 58.1 ml (34.2 mmol) of 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 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 yield (-)-(S 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.



acid in 90 m dinethyl formam de were added at 00C 8.26 g (189 mmol ) sodi um
hydride (55% . The suspension was stirred for 2 hours and then 10.21 m

(94. 6 Mo 2096@6ati3ki uor o- ni trobenzene in 10 nl di net hyl Pormeedidei2ees e
added. After stirring overnight the mxture was poured under cooling on
aﬂueous 2M Clht ric acid solution. Extractil8fh-with et hyl acet ate and

chr omat ogr apt on S|I|ca eI i Iac at e/ he

(61 % race 2 2 RYéd . QIAYL- O~ —e OIQ+ € olgarmchagxl & gveg 12.9°¢g
nitro- phenoxy) pent an0| c aci d as orange solid, I\/S m e (% 453 0 (M+H +,
100) . d races Gol:BSn 3Rs.80d ( 15 0 mmol) (S or R) 2- hydroxy—z -methyl-N-(2,2,2-trifluoro-

2R, 35) - 3-(2- A

(9. 50) mm|( )eth‘gé-gxgq gn%rlglg%{é}% g}y QS(’)[%(I‘, entlty gé ¥nl ortqcent Hro%rl]r%llngwg‘r(%el a%ded 8%8

2R, 3S) - 2-di gﬁwhﬁm ('SIQItl%u(Iﬂh)fd'rbbaﬂé)UQZBHrﬂ 6@@&1&@@/&& npietirawas giredlifdr 181 30 ni
met hanol were hydrogenated with_ 1.12 Ni ck Ei |

renoval 6f howss GEJ]IQ?’@hfeH&RFr%W@t MtFralieFt?g( @afn]?%%r@a%w@% t(byéi% %F%é%ngﬁ and

fg Fa,m(s)e 30(_ LA ij%m@ mpn@sal)actzoldwhﬁ@ ageﬂatwgagemﬂalg(ﬁfﬁ%}mﬁtﬂeaﬂefoam
: rac 7R an
6R7S) - 7 Di b@qmwamf %)) abt %flgilJ f dr 0- 9H- 5-

oxa- 9- aza- bgnzoGYie)- Qi}mtrgﬁ 2-GreAng ) bidt rflue APty dmwReamii fideatityB si m | ar
yield ylelu according to the procedures described for exanple 5c using
racem c (2S, 3R and 2R, 3S

2- di benzyl afiP Bgokéion a}flélﬁ)@O éc,(ﬁéoag@ és‘]ir!)%ioi Eg@eno%thﬂ I\E% 2 t?lﬂ‘)loro'

C+) - (6SJ3) - Zth%b;ﬁ%xmm a{&R?re@hﬁ'feE}ﬂ 'eﬁtﬂfy| BJQhG;ﬂ@ml?of-tehr E@fuﬁﬂe&em@d@daﬁbenz
ocycl ohept en- one_ and ( (bR, 7S)

di hydr o- 9H- g(&mléﬁﬂﬂb&ﬁbﬁ%w&ﬁ%?%ﬁﬂg%h et e X‘f gﬁ%fo 9% 7-
g Eea?g)e nzog;g éélpt)?c(gaﬂnrﬂ e i e&t%és Agref kst 6 the GtQAMdTSQ}VQhEBy dmﬂ}aﬁon the
- Or- epa
with isopr opaﬁ@llrit Wémfaﬁée@@/liéélt@gﬁcélpa “ﬁ%"t Iclregatfé%Har%g@ﬁcgs&gu@ B ARie"
(ORIS) - 7- DN bompylAdLig: &1, 9uswle @%5.!2@9.9qwﬂf,z@®, 2-trifluoro-ethvl)-6, 7-dihvd

15
e) N-[( 6R,7S)—2—F1uoro—6-methv1—8—oxo-9-(2,2,2—triﬂuoro—ethvl)—6,7,8,9—tetrahvdro—5—
oxa-9-aza-benzocyclohepten-7-vi] -2-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-

malonamide, epimer A

20 The title compound was obtained according to the procedures described for example 2b
using (S or R)—Z-hydroxy—Z-methyl-N—(2,2,2—triﬂuoro—ethyl)-malonamic acid, entity B,
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 (%): 490.0 (M+H", 100).

25 f) 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-v1]-2-hydroxy-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 (Sor R)-2-hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamic acid, entity A,

and (6R,7S)—7-amino—2—ﬂuoro—6-methy1—9—(2,2,2—triﬂuoro—ethyl)—6,7-dihydro-9H—5-

oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 490.0 (M+H", 100).
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5- oxa- 9- aza- benzocycl ohept en-8-one A solution of 0.50 g (1.24 nmol)

(-)-(6R, 7S) - 7-di benzyl am no- 6- et hyl - 2-fi uoro-6, 7-

di hydr o- 9vMo3e@miB6aza- benzocycl ohept en- 8-one and 0. 44 @CTEP3®sME) 2, 2, 2-
trifluoroethyl triflate in 5 m di rrethylforrramde were treated with 0.61 g
(1.85 mml) cesium carbonate for 18 hour$9! The mixture was extracted with
wat er/ ethyl acetate. Chromatography on si]i cagel wi th heptane/ ethyl acetate
70:30 yiel ded 0.34 g (57% Example 732

(6R, 7S)-7-di benzyl am no-6-et hyl -2-fluoro-9-(2,2,2-trifluoro-ethyl)-6

1(7)0;3“ hﬁdr Ok eR, 7P XA TR2S-B- &@dﬁ%p%szb@h@mﬁmﬁ;&a&thwﬁsmaes»{t&f«)ahydﬁ)?sxbx@MrH+

f6Rg S) - 7- Arﬁ—m@r@pwlothfem?oﬂ&ﬂg@(g 9)-brdrpryRume BN 365 PRI BT Ok 5- o
xa- aza- Qﬁﬂﬁ;n8one The title conpound was prepared in 66 %
yield by hy ?%genatl on ?\(6R 7S)-7- ™ PrEp

di benzyl am no- 6- et hyl - 2- quoro 9-(2,2,2-trifluoro-ethyl)-6, 7-di hydro-9H 5-0
xa- 9- azabenzocycl ohepte f8-one in nmethanol with Pd/C (10%, Ms me (%:
307.1 (M+H+, 100).

N—[5(6RJS) - 6- Et hyl - Q>-7fﬁ'ﬁor 0-8-0x0-9-(2,2,2-trifluoro-ethyl V6, 7, 8, 9-tetrahvdr
0- 5- oxa- N 10

9- aza- benz ten-7-yl 1-2, 2-di met hyl - N- (2, 2, 3, 3, 3- pent af | uor o- pr opyl ) -
mal onam de The tN4rl e conpound was obtai ned according to the procedures
descri beg for exafple 2b using

2,2-dimethyl -N-(2, 2, 3, 3, 3-pentaf |l uoro-propyl)-nmal onam c acid and (6R, 7S)-7-
am no- 6-et hyl -2-fluoro-9-(2, 2, 2-tri {}8e8n Zlﬂghylb) -6, 7-di hydr o- 9H 5- oxa- 9- aza
benzocycl ohepten- 8-one. Ms me (% : 552.2 (M+H +, 100) Exanpl e 75a (R or

S)-2-Ethyl -N-((6R, 7S)-6-ethyl -2-fl uoro-8-0 6, 7, t d 9-
benzocycl oh¥pl(eR,7S)F2yHlyorp- Gw%lrxsﬂw flPJQFO -2, éz“)égfll“?’fq ﬁ%‘rygi gsf rodgﬂ;}'xn?%e asd

entity A an 4 _OK11-2-( R or S )-hydroxy-2-methyl-N'-(3,3,3-trifluoro-
R) - 2- Et hyl - %Fﬁ%ﬂf’%}’ gpéﬁ%? £ fl(uoorro )8 YoonYG , 8, g tetrahydro 5- oxa- 9- aza
benzocycl ohppipgt)-malonamide, entltyB

10 a) 2-Hydroxy-2-methyl-N-( 3,3,3—triﬂuoro-piopvl)—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 (94%) of the title compound, MS m/e (%): 258.1 (M+HT, 100).

20 b) 2-Hydroxy-2-methyl-N-( 3.3,3-trifluoro-propyl)-malonamic acid

To a solution of 2.30 g (7.87 mmol) 2—hydroxy—2-methyl—N-(3,3,3-triﬂuoro-propyl)—
malonamic acid ethyl ester in 40 ml of tetrahydrofurane were added 0.33 g (7.87 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 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).



7-yl)-2-hydroxy-N (2,2, 2-trifluoro-ethyl)-mal onam de, entity B a)

(6R, 7S~)-7- Am no- 6- et hyl - 2-f | uor 0- 6, 7- di hydr o- 9H 5- oxa- 9- aza- benzocycl ohept
en- 8- onewOheoddeiize conmpound was prepared i n quantitati PeTsEPeéd/ 0834
hydrogenation of (-)-(6R 7S)-

7-di benzyl am no- 6- et hyl - 2-f| uoro- 6, 7-di hﬂ@?o 9H 5- oxa- 9- aza- benzocycl ohepte
n-8-one in rrethanol vmth Pd/C(O0 , :
2- Et hyl - 2- hsidN O GRAR EdtuoreS ety : KARE
prepared inygi ma&%eyﬂo%w&ép&naml OMR bps %aawxe-ﬁﬁﬁ&sﬁaﬂ(s Bg- ffrrﬂnmw et hyl
et hyl nmal onate, 1 (MH 100). c) 2-Hydroxy-2-f2

2,2-triflu AROF .-'- szt cid ethyl ester The title conpound
was prepared in si mlar yields in anal ogy to exanple 72a starting from

2- et hyl - 2- hNd[g@Rwsyr@me @(ﬁae@h Q}@d byb, zesﬁrﬂlmmcbvsthylesvzw te@BlfrdBo{ Mk
100). d) 2-Hydroxy- (é ? car%b )I\B tsy{ acid Th
title coﬁpo%ﬁ@a%ﬁ%zoﬁi’ %}éﬁpéfal 713{ S? IoélS %Yé{ 'ﬁln%& g@ 3Bt ﬁ%lpéolaig)

Z E ﬁ;f i ggt fe: AN AraPHEE QXY olRainld 8s drisktlutd df'é hQereideptdiag bathe @ydc)edllm&t dedcoibedi d

' f 6R7S) - 6- efcﬁny(aIZP*el%&S&%f%ﬁélﬁh/;;@oéggé{l?tgﬂyg @ 3‘338 %&i‘l %%Wg%zocycl ohept

o t7yy'B% RZglra}'cq{a%x 20 62d 2651278 -7 Takli6 -0 -Riokyl6) memyb o aaj2cheirifiot o-eshyB -G id

S) - 2- Et hyl - RihyderROIs)-0ga-8t#g1bepzarigpheptenskong, ThRmer ¥ P Bk a- o- azab
Shecere Ao i ds USRI e B e oreoe
descri bed f @fﬂmgfﬁpn@tkng@qon%(Z,Z,Z trlﬂ({loro etﬂyl?%%oé 8Itgtgahyaro— B! I’9Oa(1326dur €s

(2 Gfggrs;)x; 2bbatydohdphdd-#91102-€R Y SOAYRRSHYL el 'L (6 358 fludiet propyl -

6- et hyl - 2-f mwd%@ltﬁy@fwwg%dx@@ QDb @y Sre RBIHDS i agtighand-fpa

epi mers wer m@aﬁgtf@ 8- @H{e@mtsoei@w%@&r@ﬁbf@w@b -\D8 9stkttghydro-5-oxa-

|sopropanol to yi'e (
S) - 2- et hydl - B-4zh8RNTR)ycIOhentpy 7=y2- fzf(Bcﬁré ehsRee2-mehy: N3 it -RRRYlY-
malonamide, entity B, as second eluting fraction, MS m/e (%): 504.0 (M+H", 100).

Example 74

N- [(6R,7S)-6—Ethy1—2-ﬂuoro—8—oxo-9-(2,2,2-triﬂuoro-ethyl)—6,7 ,8,9-tetrahydro-5-oxa-9-
20 aza-benzocyclohepten—7-yl]-2,2-dimethyl—N-(2,2,3,3,3—pentaﬂuoro—pr0pyl)—

malonamide
o y H o Fr
F
F
N o O O F
F PN

a) racemic (2S,3R and 2R,39)- 2-Dibenzylamino-3-hydroxy-pentanoic acid ethyl ester
and racemic (2R,3R and 28,3S)- 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 mmol) Propionaldehyde in 5 ml
tetrahydrofurane were added and stirring was continued overnight. The mixture was
allowed to warm to room temprature, water was added and most of the organic solvent

30 was removed by distillation. Extraction with ethylacetate and chromatography on silicagel



aza- benzocycl ohept en-7-yl ) - 2- hydr oxy- -tri - - '
??§[Eé éﬁwéﬁog;;fég?ihf%?zéR(NﬁH +,ylgg§?1§§2f};;I|g?L?iﬁ;hglécp?Lg?agL361
7S)-6-ethyl -2-fl uoro-8-oxo-6,7,8,9-tetrah dro-5-oxa-9-a§§Tg§ﬁ?§Q;ﬁ?thépten-
Z[ug!%§2¥?§g{?§ﬁ'Nb§2hfé2'55{fhggri'ethﬁﬂ Sl onani de, entity B, as second
$) 2 Exhyl - Nt CHRep Sy e eieatang L2 RGOSt OISR VoF AN e S5 aza
l;_e;lz;)?)zl? Logfrg{;( @p_{l,flif)- éz—dzib%nzglag{ino—3-h};d|roxy—pentanoic acid ethyl ester, MS m/e (%): 342.3

Exanpl e 7%b(MR 5 100) "and as sécongeeﬂltti%g é'ﬂigh%ﬁ%pg&%% r!eu%rr]naig‘l(ﬁ?,SR grrl]é b§,¥8)€\2-and

S) - 2- Et hy| - MrchBRfiah-PhRirBY-penthhsiohd 8tgXest&, MSnde t®):r3abpdho-I3t,aRa). 9-
benzocydoheptengﬁ%-yi)-éﬁﬁyﬁ*gxy-N- (2,2}%;3,3-penta?Fu2ro-g?opy|f ).9-aza

-mal onam de, entity B a) 2-Hydroxy-. DI Op
gIcarbanﬁyl&lﬁﬁﬂﬁﬁﬂéﬁéﬁﬁaiégﬁﬁil"1V RERELIRG NPt was- prepared in

simlar yields in analogy to exanple 66b starting from
i 68; hylbi 2-2 hyH‘s g?zgyg (@g.b?mh@l)gg&gmwmﬁ}; iifnd 2RSS p12-dibEnaylanife3-hBR6x2 (M H,

. - Xy-2-(2, 2,33, 3-penta or o-.pr opyl carha - ti [
The title cBﬁﬁBﬂWﬁaﬂé§&ﬁfﬁﬁﬁﬂ%aggﬁh§¥W$Vépﬁ$?8$§§“VW'gﬂ§%hé§2#%%g%g ?glgGC
starting fromigmhydrarde Bokehyirde JistotRathaltirlon e Thpylicar daaostirjedont yr i ¢
acid ethyl ester, M5 nie (t?: 278. 1 (eMH, 10%)\7.8 §7I§ or, Sc)%]%t h%I -Ia.l-f
(6RJS) - 6- et AYIC 21 215 7 Al {he rganic solvent was remave by distillation. Water was added
% ' sD-g '2 E ﬁfo{j?-Md(@g@%@%&ig%&/ﬂﬂ?@i@ﬂﬁ%ﬂ{e@hﬁmﬁzﬁerphase was adjusted to pH 1.
entity By( REgg%rlraction with ethylac-:eegcre]%fiaéicleﬂolcl%-gp {9?&))%12&&?'(%?%195 2R,§§')t- IZt— y A and
S) - 2- Et hy| - My 8fRarhBlo- Bh§AaN)penfanbRi6rdB 1% 81/6 (%) B 19-1t @1+1dhy00D- 5- oxa- 9- aza

benzog”

cl ohept en- 7-
obt ai ned as Sniage
descri bed fqgig

15 To 14.8 g (47.3 mmol) racemic (25,3R and 2R,3S)- 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) vielded 12.9 g (61 %) racemic (25,3R and 2R,3S)-2-dibenzylamino-3-(4-fluoro-2-
nitro-phenoxy)-pentanoic acid as orange solid, MS m/e (%): 453.0 (M+H", 100).

d) racemic (2S,3R and 2R,3S)-3-( 2-Amino-4-fluoro-phenoxy)-2-dibenzylamino-
pentanoic acid

25 4.30g (9.50 mmol) racemic (2S,3R and 2R,3S)-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 (98%) (25,3R
and 2R,3S)-3-(2-amino-4-fluoro-phenoxy)-2-dibenzylamino-pentanoic acid as foam, M3
m/e (%): 423.1 (M+H", 100).

30 e) racemic (6S,7R and 6R,7S)-7-Dibenzylamino-6-ethyl-2-fluoro-6,7-dihydro-9H-5-

oxa-9-aza-benzocyclohepten-8-one




exanpl e 2b using

2- hydroxy-2-(2, 2, 3, 3, 3-pent af | uor o- propyl carbanoyl ) -butyric acid and

(6R, 7S) - Avarmessbrset hyl - 2- f | uor o- 6, 7- di hydr o- 9H- 5- oxa- 9 PaTaEPb@soOISyL] Ohept e
n- 8-one. The epinmers were separated by chronatography on Chiral pak AD
usi ng i sopropanol / heptane 10:90 to yield @ J-(R or

S)-2-ethyl - N-((6R 7S) - 6- ethyl 2-fl uoro- 8-

ox0- 6, 7, 8, STheieoprmasng v b tineddn piev s ¢irkd BRdGcerrdingp fheRmpedusy, - N (2, 2,
3,3, 3- pentc?efsw&elrd%pé@we smhrﬁgﬁ@n@e zmﬂzhﬁ&zﬁ,_o,sy\zs (M enia¥4-14&B-2 (MrH +,

100), as first eluting fraction, c%h% +

S) - 2- et hy| -PeenEBR-ZS)bepziiarnipo- wﬁm&fr%ﬂ oV 6 (%):¢08.2 (M+H", 100).

t et r ahydr o- 5- oxa- 9- aza- benzocycl ohepten-7-yl ) - 2- hydroxy N(2, 2,3, 3, 3-
| uor opropyly) (3 NREQRDY @b%erﬁvltahﬁﬂo &etm-zsmds wdmvmm BQkh-OrazaMS M
486. 2 (MtH 100) . Exanple
(Ror S) - 25 Et pgAZOA i B ¢
- azabenzocy&hﬁmﬁfy—oxa 9-aza- benzocvclohepten 8-one
;7%I) 2- hydroxy-N-(3,3,3-triflTuoro-propyl)-nmal onam de, entity A and Exanpl e
(Ror S) - 2- Et RydemiE ((5§R ar) 6Rs7Dr Frlibenziamipogs-gthsl - thi050-8, Toditednos?N e 882 xa- 9
- azabenz Ocyga%% ohe%‘ten 8- -one was separated b chiral HPLC on Chiralpak AD with
7-yl)-2-hydroxy- N trifluoro- B B -nalo am de, entity B a)

2- Hydr oxy- ZBQBK®&$§HEPWﬂFGgﬁgiﬁﬁﬁﬁf BaPPPY2Hut yric acid ethyl ester The
title conpound was prepared in simlar yields in analogy to exanple 73a
starting,f rm&gt)bylbfb%nﬂxﬂﬁ%%%lypﬁuﬂ@omd 2mneelivrb-edsi r6.7-dilydrh SH-9) :
270.3 (M H5"I00 {oxy 23(3 3,3-trifluoro-propyl carbanovD butyri c
aci dThe tite® ?f i-," ’ RASOMCi n similar yields in analogy to exanple
73b starting from 2- hydroxy 2-(2,2,3

3, 3-pent af | lcoar t .
242, 1 (MH, TogentPyoRe (RaesbY BYL(RITS) FCiibertylyhinest ehyl- MBunte6 7% :

(6R, 75) 6- eﬁlﬁyﬂroz%rﬁ]@¥4598126386n@c77d<é1€@t%§ 26 - S a0y cl ob.

Zm Ie[‘y By' ) 2 HE AN (135 3R-dikbihl MenRmrRide Mk d trebdwahiDde geit8Stoymal)and

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—dibenzylamino—6—ethy1—2-ﬂuoro-9-(2,2,2—triﬂuoro—ethyl)—6,7—dihydro-9H—5—

oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 487.4 (M+H", 100).

pent af
e

(9

h) (6R,7S)-7-Amino-6-ethyl-2-fluoro-9-( 2.2.2-trifluoro-ethyl)-6,7-dihydro-9H-5-o0xa-9-

20  aza-benzocyclohepten-8-one

The title compound was prepared in 66 % yield by hydrogenation of (6R,7S)-7-
dibenzylamino-6-ethyl-2-fluoro-9-(2,2,2-trifluoro-ethyl)-6,7-dihydro-9H-5-oxa-9-aza-
benzocyclohepten-8-one in methanol with Pd/C (10%), MS m/e (%): 307.1 (M+H",
100).

25 1) N-[(6R,78)-6-Ethyl-2-fluoro-8-ox0-9-( 2.2.2-trifluoro-ethyl)-6,7,8,9-tetrahydro-5-oxa-
9-aza-benzocyclohepten-7-v11-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-

malonamide

The title compound was obtained according to the procedures described for example 2b
using 2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-malonamic acid and (6R,7S)-7-

30 amino-6-ethy1—2—ﬂuoro—9—(2,2,2-triﬂuoro-ethyl)—6,7—dihydro-9H—5—oxa—9—aza—
benzocyclohepten-8-one. MS m/e (%): 552.2 (M+HT, 100).



(R or

S)-2-Eth.yl-N-((6R, 7S) - 6- et hyl - 2-f| uor o- 8- ox0- 6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- az
abenzocycwohe@tmentss 7- yl ) - 2- hydr oxy- N- (3, 3, 3-tri f | uor o- piropsEPpeosal 33an dewas
obtained as m xture of epinmers in 43% y| eI d _accor ding to the procedures
descri bed for exanple 2b using

2- hydroxy-2-(3,3,3-trifluoro-propyl Cl?é %}rgg; -butyric acid and (6R, 7S)-7-
am no- 6- et hyl - 2-fl uor o- 6, 7- di hydro-9 - aza- benzocydohept en- 8- one.

The epimers were separated by chronmat ography on Chiral pak AD using

i sopr opanol (K‘Gp@aﬂﬁdil!}@l\g@ms%@étﬁyl(z‘ JlubR-840x0-6,7,8,9- tetrahydro -5-0xa-9-aza-

S)-2-ethyl - N-((6R 7S) 2-flu 8- 0% dro

5- oxa- 9- azaPHRSYSIGhe gr@ hyvpﬁ-%r-&y%ﬁgggaygpo(giggﬁgnﬁ 6r ¥ Spy! ) - nal
onam de, entity A M rrle (% 450.1 (MtH +, 100), as first eI uting
fraction, and (-)H(Ryorg S) 2-

ethyl -N-((6RZ N- th - 8-0x0-6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- azabenzo
cycl ohept en- 3 3,3-trifluoro-propyl)-mal onam de, entity
B, as second e ctl on me (%: 450.1 (MtH +, 100). Exanple 78a
(R or S)-2-Ethy|

[ (6R 7S) - 6- et hyl -2-f| uor o- 8- 0xo0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-

t et r ahydrso- 5- oxa- 9- aza- benzocycl ohephéfixample]Z5B- hydr oxy-N- (2, 2, 2-tri fl uor o-
et hyI) mal onam de, entity A and Exanple 78b (R or

Et hyl fhu 0%0 Uor 0- & 1)-6,7,
8 9- tetrah@%{’%ﬁ@@?’lg"gg@@?&% Q?-?l;lgf) énxg ff;% éﬁa%r%kgoi#(%ta%y
2- tri f1 uor obesdvyhlohdpadmnail-2ibydery-N-¥2,BERrifluoro-ethyl)-malonamide, entity B
S)-2-Ethyl-N-[(6R 7S)-6-ethyl-2-fluoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,
8, 9- : .
t et rahydro-§ . e y 2, 2- LT
et hyl)- nal gaam de was obtal ned as mxture of epinmers in 70%y| eI d
according to the procedures described for exanple 2b using

(262“5”5? Y 2k armkond Sar By B SRR e BYIE KT ba BB eBRSE (-(6R79)-
, 7-di hydr 0-79&ﬂb&:z§>bamlﬁeazahﬁemﬂomyoe6 Dhidtdeo-981-6 riea- OFive -tepizoeyclohgpiee 8-one
in methanol with Pd/C (10%), MS m/e (%): 225.3 (M+H", 100).

b) 2-Ethyl-2-hydroxy-malonic acid monoethyl ester

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).

¢) 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-hydroxy-malonic acid monoethyl ester, MS m/e (%): 256.3 (M-H, 100).

d) 2-Hydroxy-2-(2,2,2-trifluoro-ethylcarbamovyl)-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).

e) (R or S)-2-Ethyl-N-((6R,7S)-6-ethyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1)-2-hydroxy-N-(2,2,2-trifluoro-ethyl)-malonamide, entity A and

25 entity B



separated by chromatography on Chiral pak AD usi ng isopropanol /heptane 15:85
to yield (-)-(R or

S) - 2- et hyWoONo§g(BR3¢S) - 6- et hyl - 2-f | uor o- 8- oxo- 9- ( 2, 2, 2-t pPCTIEPRYSHEISBYI ) - 6, 7,
8, 9-

t et r ahydr o- 5- oxa- 9- aza- benzocycl ohept en-718A - 2- hydr oxy- N—(2 2,2-trifluoro-
et hyl) - mal onam de, entltzl AMSnme (%: 518 2(6I\/HrH+ 1% asflrst
eluting frad® @re)- ZaE,@yk Ny 68;3@} -6-ethyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-

S) 296t hyl - Ned BRI bt £y VD hidrlok 02,8 2 0xi@u8ro-ethl) 2ndlbhdrhide ars BbiasHel- 6
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(efvm )- 133' %%gl Zjﬁ)rdr%% btoﬁ tﬁ%&@%&ﬁ@ca@ééﬂﬁéﬂﬂbﬁt&ﬁ@&h@@nd%@l mbe7-6Mino-518. 3
S) 2- Et hyd - r@e[tbm ﬁns;maé étdﬂwdrwﬂ Prore-dgazaxasngqyslobepten-8r¢ne, She cRIMFA ) - 6, 7,

. 9-

ted by ch t hy on Chiral akAD using isopro anol/ tane 15 85 to
tetrahydro gve(r)(;'(if%raaeza-ybcerrl%rgg O(g,rag §?en r7_p - 2- ygrog P 3- pent af

| uor opr opy! Yieldra)-dR S etbﬂtNt ({6Rs7 At eteyh U@W‘@b”@l?%? 8§;te§ TS‘P\?-“‘[ PBR
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2- hydr oxy- 2- (2, 2, 3 >3>3-pent af i uor opr 8p3thpk76anoyl ) -butyric acid and

(6R, 7S) - 7-am no 6 ethyl 2-fluoro-9- (2 2 2-trifluoroethyl)-

6, 7-di hydro X ZQ5R 9976 6% 82 269,83, S RBrBPHFTES-5x B  9a-

separ at ed b %‘Eﬂ% ﬁpﬁgﬁg%%&l ral a AD usi ni |sopraoganol /ﬁeptaaarlle 15: 85
to yield@s) l(equmydohepten—%yl)—Z hydroxy-N (2 2,3,3,3-pentafluoro-propyl)-malonamide,

S) - 2- et hyl N-L%@K{ 7S) - 6-et hyl - 2-fl uoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,
8, 9_ €n

t et r ahydr o- 5- oxa- 9- aza- benzoqg”cl ohept en-7-yl]-2-hydroxy-N(2, 2, 3, 3, 3- pent af

| uor opr opyl )- mal dalnacnnd)e oentl M me (%9: 568.2 (MtH +, 100), as first
eluting frack @\o?\
S) - 2- et hyl - 1[\@ 7 H6 edbhy! - F?Iuoro 8-0x0-9-(2,2 2-trifluoro-etliyl)-

and Example 76b

(Ror S)-Z-Ethyl-N—((6R,7S)—6—ethyl-z—ﬂuoro-8-0X0-6,7,8,9—tetrahydro—5-oxa-9-aza—
20 benzocyclohepten—7—yl)-2-hydroxy—N-(2,2,3,3,3-pentaﬂuoro-propyl)—malonamide,
entity B

a) 2-Hydroxy-2-(2.,2,3,3,3-pentafluoro-propylcarbamoyl)-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
m/e (%): 278.1 (M-H, 100).



6 7,8, 9-tetrahydro-5-o0xa-9-aza-benzocycl ohepten-7-yl]-2-hydroxy-N-(2,2,3,3
3- pentafluoro-propyl)-nmal onam de, entity B, as second eluting fraction, M
me (% : Ww6&0&/6MBK +, 100). Exanple 80 PCT/EP2005/012834

N[ (6R, 7S) - 2- Fl uor o- 6- ( 2- hydr oxy- et hyl ) - 8 oxo 6, 7,8, 9-tetrahydro- 5- oxa- 9-az
abenzocycl ohept en-
7-yl]-2,2-dimethyl-N -(2,2 3
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m xt ure \ias mlp@)(ﬁbﬂlept?nvqay%%}éydrfw Bo'?f)‘ﬁ’y

aqueous anmpiy. I %E‘l’rﬁﬂugseoiséf)hﬁérk HedB S 161’&19&@rd15%<€0r tB6 btavad el Hediipddipk et her
and chromat ography on silicagel wth et hyl t at e/ hept ne 0:,100 to 100:0

yi el ded as tfample &b psipag- hYCH@W AM2:28,5° @e{l WOrI&f@BﬁliC PZ’@Y@ Ul K 3S) - 5-

benzyl oxy- 2; al% L2008 35 VAT -9X i R6 Y, ﬁ'ﬂﬂiy@ré’-@HdS—@kﬁ?lazﬁfﬁeﬁiocycfv&ldﬁ@ (9:
racemcC

448.1 (M+H + 00) "and as second eJuting fraction 1
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et hyl ester ., g R579) 2558 -2fidoro-8-
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485 g (L6tmarser? ff%@ﬁ%”?@ﬁ??%ﬁ“ﬁ%@%%’iﬁ e ed s A o e
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of potassi u@atg%ml'gr-9—%%9—@%%ﬂicﬁyﬂ@ﬁepten—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).

i de a) racem c

Example 77a

(R or S)-2-Ethyl-N-((6R,7S)-6-ethyl-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, entity A

e

(R or S)-2-Ethyl-N-((6R,7S)-6-ethyl-2-fluoro-8-o0x0-6,7 ,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-hydroxy-N-(3,3,3-trifluoro-propyl)-malonamide, entity B

20

and Example 77b

a) 2-Hydroxy-2-(3,3,3-trifluoro-propylcarbamoyl)-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-H, 100).

b) 2-Hydroxy-2-(3,3,3-trifluoro-propylcarbamoyl)-butyric acid




added foll owed by extraction with ethyl acetate. Chronatography on silicagel
with heptane/etylacetate 4.1 to 1:1 yielded 8.57 g (70% racemc (2S, 3R and
2R, 39) - 5-wbeanayleorsg - 2- di benzyl am no- 3- hydr oxy- pent anoi c PaTIEP2005/81288€ (%) :
420.1 (MH +, 100). c) racemc (2S,3R and

2R, 3S") - 5- Benzyl oxy- 2- di benzyl an no- 3- (4-Buor o- 2- ni t r ophenoxy) - pent anoi ¢
acid 8.00 g (19 mol) racem c (2S, 3R and .
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di met hyl f or RBAASIAN-Wiftyde 83d gthiiARtcrTus)
sodi um hydrﬁgﬁ]il E%Cz}%&fza%% 936%%@%%/%‘ gl;o?gm de. O?De suspensi ogl was stirred
for 3 hoursnﬁmt%i ﬁéhlélvBHngQiz mmol ) 2, 5-di fl uoro-nitrobenzene in 10 n

di met hyl f or mam de were added. After stirring overnight the mxture was
poured undeg) (s yaf efn ARA( %ﬁ@s%é’éﬁﬁzﬁﬂh&ﬁi%xé% 78,9 Extir&la@lg-6roxwiot ana—

et hyl acet ate and Cnromat ograpny on 5| rcagel wth hegt aﬁe/ et IAX g[:%\y d(2 1
to 1:1) i ebetmdcgloheptens?yba2-hydrany-N-(33%53-3rflueg- -propyl onamide, enf1

2R, 3S) - 5- be%yg! %xy 2- di benzyl am no- 3- (4 f1 uoro-2-nitro- phenoxy) - pent anoi ¢
acid as yel , Mbme (%: 5593(I\/HrH+ 100). ) racemc (28 3R and

2R>3S) - 3- ( 2- Ami no- 4-f | uor o- phenox 5-benz xy-2- di be ent anoi ¢
aci d )9 3@8 (Rar &)T%@thylﬁﬁéﬁélgﬁ()@getgﬂ -Arfhe oro 0x0y6789 tletraﬂ); 0B 0225 B% I

2R 3S)-5-B b | 16)3 btafieado|
253, oV B st o gy
Filtration anchitterepfgpiredrs trh‘@ lﬁgar% FP¥°§F‘1‘1‘HﬁR3?S§¥B Be)??ﬁ“%}e 8%00/()

(2S, 3R - -2-(3,3,3-t 1 rbamoyl)- bu 1c acid and 6R7S) 7-
and2R, SSﬁo flﬁg 7 h?ldroﬁy ?I ororl ugrrl%;ropyca i

-'5- benzyl %Ogenz ent anoi ¢
acid as foammms6fﬁt1eyl(2%§1u0152®7 dﬂvmw -5-Poey- aZé) eflé‘?}é( RE Re
6R, 75) - 6- (2. Benzy l«fgféyse %Q@éh% Zhgklﬁﬁ%xtﬁ‘ﬁbﬁ@h%al%lak'R@us@mﬁrsopropanol/heptane

di hydr o- gH §poxa- -aza- enzo ycl o -one_The title co

obt ai ned i n 1819fité weldy(] -1 oy Blel-¢thy ﬁ@Rn@S)tQ)et{flﬂez-@pggéélﬂxgs /s 7891 tet%ahydro—
5-0xa-9-aza-benzocyclohepten-7-yl)-2-hydroxy-N-(3,3,3-trifluoro- propyl)-malonamide,

15 entity A, MS m/e (%): 450.1 (M+H", 100), as first eluting fraction, and (-)-(R or §)-2-
ethyl—N—((6R,7S)-6—ethy1—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, entity B, as
second eluting fraction, MS m/e (%): 450.1 (M+HT, 100).

20 Example 78a

(R or S)-2-Ethyl-N- [(6R,7S)—6-ethy1—2-ﬂuoro-8—0xo-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

FOF
T
o oo F
25 and Example 78b

(Ror S)-2-Ethyl—N-[(6R,7S)-6-ethy1—2-ﬂuoro—8-oxo-9—(2,2,2-triﬂuoro—ethyl)—6,7,8,9—
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl]-2-hydroxy-N- (2,2,2-trifluoro-ethyl)-

malonamide, entity B
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ten-8- one
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abenzocycl ohept en-
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gl ') -6, 718li hvdr o- 9H 5- oxa- 9- azabenzoc J&BREFPeN- 8- one

(Ror S)-Z—Ethyl—N—[(6R,7S)—6—ethyl—2—ﬂuoro—8-oxo—9—(2,2,2—triﬂuoro—ethyl)-6,7,8,9—

tetrahydro-S-oxa—9-aza-benzocyclohepten—7—yl]-2-hydroxy—N-(2,2,3,3,3-pentaﬂuoro—
propyl)-malonamide, entity A
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Ty pol ™
20 and Example 79b

(Ror S)-Z—Ethyl—N—[(6R,7S)—6-ethyl—2—ﬂuoro—8-oxo—9-(2,2,2-triﬂuoro-ethy1)—6,7,8,9—
tetrahydro-S—oxa—9—aza—benzocyclohepten—7—y1]~2-hydroxy—N—(2,2,3,3,3-pentaﬂuoro-
propyl)-malonamide, entity B

(R or S)-2—Ethyl-N-[(6R,7S)—6-ethyl-2—ﬂuoro-8—oxo—9—(2,2,2—triﬂuoro-ethy1)—6,7,8,9—

25  tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl] -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,75)-7-amino-6-ethyl-2-fluoro-9-(2,2,2-trifluoro-
ethyl)-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one. The epimers were

30 separated by chromatography on Chiralpak AD using isopropanol/heptane 15:85 to yield



The title conmpound was prepared in 96 %ield by hydrogenation of

(6S, 7R) - 6- ( 2-
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abenzocycl oleptaflorof clpl(yrzmélgn%d tity B, d eluting fraction, MS m/e (%): 568.2
S) - hydr oxy- % ¢ E]i Rﬁ/ 2 2 trllfel’ fﬁ)}% eztlshsf/TO)n- en%llrz)gna?ﬁ 132, errlrtllet(yO)A and

(Exa[]rpl e 82b M+f[1(69>0)7R) 2- Fl uor o- 6-

2- hydr oxy- et hyl) - 8- oxo- 6, 7, 8, 9- t et r ahydr.p5 580X a- 9- azabenzocycl ohept en-
7- %/I][ ZB(R or S)-hydroxy-2- rrethyl N-(2,2 Hb -trifluoro-ethyl)- mal onam de,
entity

N-[ (6S, 7R) - NHHEReFD-BFlu@r i d R dwdr ephsthyl) - @00 68:9-Btrahydor amAd?-82%- oxa- 9- az

abenzocy '
S hyar o3y FRERT Ao T 152 ety - 0335 pentaflucre-propy) malonemide |
obt ai ned according to the procedures described for exanple 2b using (S or

R) - 2- hydr oxy- 2- net hyl - N—(2 2 F2FtFr|quoro ethyl)-mal onamic acid, entity B
(exanple 72), and 4o

(6S, 7TR) - 7- arv
di hydro-9H 5 \@E\l
100)
N[ ( 6S 7R) - 2- Fl uor o 6- ( 2- hydr oxy- et hyl ) - 8- oxo0-6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- az
abenzocycl ohepten- P-yl] -2-(R or
S) - hydr oxy-2-methyl -N -(2,2,2-trifluoro-ethyl)-

a) racemic (2S,3R and 2R,3S)-5-Benzyloxy-2-dibenzylamino-3-hydroxy-pentanoic acid

ethyl ester and racemic (2R,3R and 28,38)-5-Benzyloxy-2-dibenzylamino-3-hydroxy-

6 rrethyl 9-(2,2,2-trifluoro-ethyl)-6, 7-
- benzocycl ohepten-8-one, Ms me (% : 438.3 (MH +,

pentanoic acid ethyl ester

15 A solution of 42 g (148 mmol) dibenzylamino-acetic acid ethyl ester in 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 100:0 yielded as first eluting fraction 13.0 g (20%) racemic (25,3R and 2R,3S)-5-
benzyloxy-2-dibenzylamino-3-hydroxy-pentanoic acid ethyl ester, MS m/e (%): 448.1
(M+HT', 100) and as second eluting fraction 11.0 g (17%) racemic (2R,3R and 25,3S)-5-
benzyloxy-2-dibenzylamino-3-hydroxy-pentanoic acid ethyl ester, MS m/e (%): 448.1

25 (M+H", 100).

b) racemic (2S,3R and 2R,38)-5-Benzyloxy-2-dibenzylamino-3-hydroxy-pentanoic acid

To 13.0 g (29 mmol) racemic (25,3R and 2R,35)-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
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e (9 gl 33 i FMUO 15_|36"d1 rﬁ%ﬁhnde 55%) 1n 25 ml d1methylf0rrnarn1de The suspension was

N[ (6R, 7 oXxy-e - 8- 0x0-6, 7, 8, 9-tetrahydr o- 5- oxa- 9- az
abenzocycl olgpeefor 37h<ylrg an.céth@ 6é7g (43/ mmol) 2,5-difluoro-nitrobenzene 1>1/1 10 ml

S) - hydr oxy- %ﬁﬁg{hﬁ)‘fbrrﬁl&m {2 M%rgaécfeﬂ nHRér%ﬁ%r@’ (l;\)ernlgﬁdrtﬂg %ﬁ‘kﬁilre R bdur¥d BndMas

obt ai ned accor e procedures describ exanp 2b using (S or
R) - 2- hydr oxyceowatet eng,d thppHowas agjustadk todoE¥irasting wlﬂxﬁhﬁn%ﬂﬁqt@a%daorr@mgrthA

(example 72),.
(6R. 7S)- 7- a3 no&gger% &Nétrhohegtane/eﬁ}iylacstaze (2;1 to 1: 1r)|y%elklljec<)ir90 1 (85 ()} racemlc (25,3R and
di hydr o- ¢H 2R3&- @bmbmﬁz@bmbmp@én%ﬂme 2- wsrcnpber{ow P%*sncac AR RS H+,

100) . Exanp J +
6S, 7S) - 2- F o9§§§ﬂN¥k%98r4i§%i%9V§E% %&o 6, 7, 8, 9-tetrahydr o- 5- oxa- 9-

d) racemic (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,3S)-5-Benzyloxy-2-dibenzylamino-3-(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 distillation yielded 5.30 g (60%)
(25,3R and 2R,3S)-3-(2-amino-4-fluoro-phenoxy)-5-benzyloxy-2-dibenzylamino-
pentanoic acid as foam, MS m/e (%): 529.0 (M+H", 100).

e) racemic (65,7R and 6R,7S)-6-(2-Benzyloxy-ethyl)-7-dibenzylamino-2-fluoro-6,7-
25 dihydro-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 (25,3R and 2R,3S)-3-(2-amino-4~-fluoro-
phenoxy)-5-benzyloxy-2-dibenzylamino-pentanoic acid, MS m/e (%): 511.5 (M+H,
100).

30 f) (+)-(6S,7R)-6-(2-Benzyloxy-ethyl)-7-dibenzylamino-2-fluoro-6,7-dihydro-9H-5-oxa-
9-aza-benzocyclohepten-8-one and (-)-(6R,7S)-6-(2-Benzyloxy-ethyl)-7-dibenzylamino-

2-fluoro-6,7-dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one




aza- benzocycl ohepten-7-yl]-2,2-dimethyl -N -(2, 2,3 >3>3-pent af | uor o- propyl ) -
mal onam de, entity Aand Exanple 84b N-[(6S, 7S or
6R, 7R) - 2-Wburovene®t36 2- hydr oxy- et hyl ) - 8- oxo- 6, 7, 8, 9-t et r alrgamEP2&50x2830-
aza- benzocycl ohepten-7-yl]-2,2-dinmethyl-N -(2, 2,3, 3, 3- pent af | uor o- propyl ) -
mal onami de, entity B a) racenmic (2R 3R ahd -
2S3S) - 5- Benzyl oxy- 2- di benzyl am no- 3- hydr oxy-pentanoic acid _To 11.0 g (25
mmol ) r acerRaseynxR 68Rand 68 39y (Bbengiloyy-6iiylo7 ditsardymmer fidugro- % 7-
hydr oxy- pe I 3 ptbR(B-Fhe WS Jephebd B UhARGIPEC @nadded
4.13 ¢ (QBQ%ﬁgﬁbqﬁ??(ﬂﬁggﬁ%l?ﬁgﬁ ékﬁgﬁa'Q rate dlgsolvez in 35 mM water.
The m xturéilvmipthDrveth la@PIQD@IQlB\?E?aﬁFé@{éO towieldyihg gite ERPBPAHISt | on of
pot assi um di hydr ogenphosphat e was added foll owed by extraction with
ethyl acet atg. 56@V1 SOIBLAGIRRIY 0B 6SDLHvaRESLetMi1]-B. el anelelybacebaie 4:1 to
1:1 yielde 0 wo racem c (2R 3R and 2S, 3S) - 5-
benzyl oxy- 2aiZOSiCOPERA E hydr oxy-pentanoic acid, Ms me (%: 420.1 (MH
+, 100). b racemc (2R 3R and 2S3S) - 5- Benzyl oxy- 2- di benz
gl am no- 3- (”ﬂhéﬂlﬂé)&ﬁn%dﬁ'dtv%%%@ﬁh@éd’ﬁé%%ms derdg&maﬂ@n of (GR78PB!(2- racen c
(2R 3R and 2S, 3 enzyl oxy-2 |benzylantdg g{gzyp%ptan0|c acid in 20
m di met hy|b@rzmmﬂ6wm/e7rélb&awéenato H8edR005:4- 1&)@58# “SiP*8 #2337 g (31 mmol )
sodi um hydr o1k EHaP e 0e), Visen/s UeyeTus 30V WHIS, sti rred
for 3 hoursggﬁaaﬁﬁg%p%ﬂigén@#nﬂa%ﬁn 2, 5- d|flugro nltggﬁenzgﬁe in 10 m
dlnethylforHﬁﬁtde wer e added After stlrrlng overni ght the m xture was
poured under ice water and the pH was adjusted to 1. Extraction with
ethyl acgpatg, fztn[ttaﬁbspmm%esot%%oﬁwethen@ebx%m hepthandloes oxh dcenat e (4: 1
to 1:1) yierded 6. 00 g (75 racenlc ( )
and2S, 3S) - Sbénzagydaehepte 7 iz (linag 3 RS , gopamide ot anoi
c acid as yeIIow oil, M nie (@a 559 3 (N%H +, 100).

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-[(6S,7R)-2-Fluoro-6- (Z—hydroxy—ethyl)-8—oxo—6,7,8,9—tetrahydro-5—oxa-9-aza—
benzocyclohepten—7-yl]—2,2—dimethy1—N'-(2,2,3,3,3-pentaﬂuoro-propyl)-malonamide

FF
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20 a) (6S,7R)-7-Amino-2-fluoro-6-( 2-hydroxy-ethyl)-6,7-dihydro-9H-5-0xa-9-aza-

benzocvclohepten-8-one

The title compound was prepared in 96 % yield by hydrogenation of (6S,7R)-6-(2-

benzyloxy-ethyl)-7-dibenzylamino-2-fluoro-6,7-dihydro-9H-5-0xa-9-aza-

benzocyclohepten-8-one in methanol with Pd/C (10%), MS m/e (%): 241.3 (M+HT,
25 100).

b) N-[(68,7R)-2-Fluoro-6-(2-hydroxy-ethyl)-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




c) racem c (2R 3R and 2S, 3S) - 3-(2- Am no- 4-f| uor o- phenoxy) - 5- benzyl oxy- 2-

di benzyl am no- pentanoi ¢ aci d6.00 g (11 mml) racem c (2R, 3R and

2S, 3S) - 5-Bonrydwxs6 2- di benzyl am no- 3- (4-fl uoro- 2-nitroPpa@recogiizsent anoi c
acid in 100 nl methanol were hydrogenated with 1.5 g Raney-Ni ckel .
Filtration and renpval of the solvent by ldPstillation yielded 5.57 g (98%
(2R, 3R and

25, 39) - 3- ( 2TharikocumFqunsrwasshsrBsd Iccsdingipyherircsdwendstsyibechion sxame Ab anoi ¢

d f OT a 1 -
009 % (S S e RS L agan sk e

di hydr o- 9H 5mmoa2@ualzca%éﬁwdéwr@h}ébﬁéndlhydfﬁe%ﬁemr? PE-BEMOEIHRPeRES 8-

obtained in Te 06k €ly 4y8ggey ding to the procedures described for
exanpl e 5¢ %‘2‘% ;lwlgé?léec(e)rbf g?%l& 3R and@)ZS 3S) - 3- (2- ami no- 4-f | uor ophenoxy) -

5- benzyl 6xy- 2- di benzyl am no-pentanoic acid, Ms me (%: 511.5 (M+H +, 100).
e (+)-(6R 7R or

6S, 7S) - 6- (2- Benzyl oxy- et hyl ) - 7- di benzpl, ﬁgﬂlgg)zg-fl uor o- 6, 7- di hydr o-
9H 5- oxa- 9- aza- benzocvcl ohepten 8-one and (-)-(6S,7S or

6R, 7R) - 6- (2- Benzyl oxyet h Gg

7- di benzy| ahH6S,7RY-2-0buerot-72-By #rpay 6thoh-808% 8- 708, Fetr WA CyBrOh &4t en- 8- one

Racem c (6 - R d -2-methyl-N'-(2,2,2-trifluoro-ethyl)-
6R, 7S) - 6- (Sb%enggcl%he ten } ‘(7 8:(% ;f”éym r{geZ fl U(()I‘O-G - Y

di hydr o- 9H &abomnﬁdazatlbehzocycl ohepten 8-one was separated by chiral HPLC
on Chiral pak AD with isopropanol/heptane 10/90 to yield the title
conmpounds. f ) (6RIR or F

6S, 7S) - 7- Ani no- 2- f | yorY- 6=(Z* hvdr oxy- et hyl ) - 6J- di hydr o- 9H- 5- oxa- 9-

aza- benzocye yaz‘ne , entity A The title conmpound was prepared in 96
%yield by h atlon of (+)-(6R 7R or

6S, 7S) - 6- (2- benzyl pxy- et hyl ) - 7-di benzyl am no- 2-fi uor o- 6, 7- di hydr o- 9H 5- oxa-
9- azaben]:zLO cycl ohept,en- 8-one in nethanol with Pd/C (1099, Ms me (% : 241.3
(MtH +, 100). g) (6R 7R or 6S,7S)-7-Am no-2-fluoro-6-(2-hydroxy-ethyl)-6
7-di hydr o- 9H 5- oxa- 9 and Example 82b

N-[(6S,7R)-2-Fluoro-6-(2-hydroxy-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 B

15 N-[(68,7R)-2-Fluoro-6-(2-hydroxy-ethyl)-8-oxo-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 according to the procedures described for example
2b 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-8-one, MS m/e (%): 438.3 (M-+H", 100).
N-[(68,7R)-2-Fluoro-6-(2-hydroxy-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)-
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-trifluoro-ethyl)-malonamic acid, entity A

25 (example 72), and (6S,7R)-7-amino—2-ﬂuoro—6—methy1—9—(2,2,2—triﬂuoro—ethy1)-6,7—
dihydro-9H-5-0xa-9-aza-benzocyclohepten-8-one, MS m/e (%): 438.4 (M+H", 100).



aza- benzocycl ohepten-8-one , entity B The title conpound was prepared in 96
% yield by hydrogenation of (-)-(6R, 7R or

6S, 7S) - 6-W-2b@nwyizexy- et hyl ) - 7- di benzyl am no- 2-f | uor o- 6 p¢Tdirkgodn02834H- 5- oxa-
9- azabenzocycl ohepten- 8-one in nethanol with Pd/C (10%, Ms me (% : 241.3
(MrH +, 100).h) N-1(6RIR or -114-

6SJS) - 2- Fl uor o- 6- ( 2- hydr oxy- et hyl ) - 8- XO-HiéZ 8, 9-t etrahvdr o- 5- oxa- 9-

aza- benzocycl ohepten-7- gll-2,2-di net 2 -%az, 2, 3, 33- pent af | uor o- propyl )-
mal onam de, entity A The title conpound was obtai ned according to the

gr gcgdur erS] i@lﬁﬁ(l_@?lgb)‘ldéfflg&é(ﬁﬁmlyﬁo&b—et}ﬁyil)ng-oxcl)-)6,7,8,9-tetrahydro-5-0(;(a—9-gza(—

, 2- di et hyl - , 3,3, 3-pent af | yor o- propyl ) - pnam c .acid a 6R, 7R or
6S, 7S) - 7- ani’ﬁ%Z%Yca‘lﬁlftBF%l%'-Yﬁzz‘I@@F gng‘%rf’ﬁXfE)m%t,th r%g?z}!@ﬂpgq-s Dy-azabenzo
cycl ohept ens, B5:0R8de, @Rk X A ME me (%: 486.3 (MrH +, 100). h N-[(6RIR or
6S, 7S) - 2- Fl uor o- 6- ( 2-hvdr oxy-et hyl)-8-o0x0-6J, 8, 9-tetrahvdro- 5- oxa- 9-
aza- benzocycl ohepten-7-yl]-2,2-dinethyl-N -(2,2,3,3 >3-pent afl uoro-propyl) -
mal onami de, entity B The titke conpound was obtained according to the
procedures descriybgd?f op—#xarnpl e 2b using
2, 2-di nmet hyl - 2, , 3, 3- pent af | uor o- propyl ) - mal onam ¢ acid and (6RIR or
6SJS) - 7- am no-2-btyor o- 6- ( 2- hydr oxy- et hyl ) - 6, 7- di hydr o- 9H- 5- oxa- 9- azabenzoc
ycl ohe rten-8-one, {(entity B, Ms nfe (%: 486.1 (MH +, 100). Exanple 85a
N-[ (6RIS)5> 6- Et hyl - 29f | uor 0o- 8-0x0-9-(2,2,2-trifluoro-ethyl)-6J,8, 9-tetrahydr
0- 5-oxa- 9- aza-benzocycl ohepten-7-yl]-(R or
S) - 2- hydroxy-2-nmethyl -N - (2, 2, 2-tri fand®xem@ld8sb) - nal onam de, entity A and
Exanpl e 85b

N-[ (6RIS) -6-E | - 2-f - 8- -9-(2, -tri -et hyl )-6J, 8, 9-tetrahyd
o5 b, ATh S s pEm e dndrg T s 7 S b S e (5
>2-trifluor %‘eﬁi&lﬂl%hepten—%yﬂ—2—(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-

malonamide, entity B

10 N-[(6R,7S)-2-Fluoro-6-(2-hydroxy-ethyl)-8-oxo0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-y1]-2-(R or S)-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamid, entitiy A, was obtained according to the procedures described for example
2b using (S or R)-2-hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamic 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-oxa-9-aza-benzocyclohepten-8-one, MS m/e (%): 438.4 (M+H, 100).
N-[(6R,7S)-2-Fluoro-6-(2-hydroxy-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)-
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-trifluoro-ethyl)-malonamic 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-5-0xa-9-aza-benzocyclohepten-8-one, MS m/e (%): 438.3 (M+HT, 100).

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-yl]-2,2-dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-

malonamide, entity A



mal onam de, entity B

N-[ (6RIS) - 6- Et hyl - 2-fl uoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6J

; 8, 9-t et naibydocnedbr3exa- 9- aza- benzocycl ohept en-7-yl ] - ( RPQI/EP2005/012834

S) - 2- hydroxy-2-methyl -N -(2, 2, 2-trmuoro-ethyl)- mal onam de, entity A was
obt ai ned according to the procedures descdiPbed for exanpl e2b using (S or
R) - 2- hydr oxy-2-nethyl -N- (2,2, 2-trifluoro-ethyl)-malonamc acid, entity B
(exanple 72), and o ﬁgp

(6R, 7S) - 7- apmo- 6- %k-wz- I'fuor o0- 9- (2, 2, 2-trnuor o- et hyl ) -6, 7-

di hydr o- 9H azi.wa a- benzocycl ohepten-8-one, Ms me (% : 504.0 (MrH+,
100). N 0

[ (6R, 7S) - 6- Et hyl -2-fl uoro-8-0x0-9-(2,2,2-trinuoro-ethyl)-6,7,8,9-tetrahydro
-5-o0xa-9- aza-ben?ocycl ohepten-7-yl] -(R or

S)-2-hydroxy-2-nmethyl -N -(2,2,2-trifluoro-etiiyl)- mal onamde, entitiy B,
was obtai ned according to the procednd&sampkddbbed for exanple 2b using (S
or R)-2-hydroxy-2-methyl-N-(2,2,2-trifluoro-ethyl)-malonamc acid, entity A
(example 72 and ) _ E-va-O-

(R 78) 7 ab HEDES ot AR 7Ry2rTlggiost 2 bydeoxysinly Bosp /e Ryl dpo-5-ome9

di hydr o- 9H 5,.08dr8cyakdepamzpel o, Dlrnithy-B- (33,3 ¥ antalyc-propr)-0 ( M+H+,
100).d airas 1. Caonpounds_of the general fornula wherein R is hal ogen,

| ower al Kyl malonagiide eBEEYP substituted by hal ogen; Rl is hydrogen, |ower

al kyl or lower alkyl substituted by hal ogen or hydroxy, or is lower

al kenyl, - ( QrigkaneMoReR dad 25,35 GrBdnzylooR 2 dibendybntiendylydropt-pentandigacid
substituted by halogen, or is -(CH 2)n-nmorpholinyl; R is |ower alkoxy,
hydr oxy or am no;

i s hydroge wer, ,al.kylk .ar_ di -1.0 _kower
al kyl subst iUt & % RBHGArE F?%Rfég&?% ,2335?/?’51’68@% 5 g?{eg%lﬁﬁégfokyl R3S
lover al kyl 198:dxpWehtadbleycidathltestrinerbOlyl thablngiesfirame wese bédeyd- 13 (i onal |y
substituted by two hal ogen atons,.or |s,.- 2)n-¢ Ik irred
~(CH2) n- pyr itamAl) ithiym kydress R0 pdralediss 2(’3‘-162?5 rﬁy/%%%giﬂs%irﬂ aendent s
from eacky otpesedragenA el ogesus sbiitien of pkaksiurh ditexdragenphysphate was added
followed by extraction with ethylacetate. Chromatography on silicagel with
heptane/etylacetate 4:1 to 1:1 yielded 6.60g g (64%) racemic (2R,3R and 285,35)-5-
benzyloxy-2-dibenzylamino-3-hydroxy-pentanoic acid, MS m/e (%): 420.1 (M+H",
100).

15 b)racemic (2R,3R and 28,38)—5—Benzvloxv—2—dibenzvlamino-3—( 4-fluoro-2-nitro-

phenoxy)-pentanoic acid

6.00 g (14 mmol) racemic (2R,3R and 28,3S)-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 ZS,SS)-5—benzyloxy—z-dibenzylamino—3-(4—ﬂu0ro-2—nitro-phenoxy) -pentanoic acid

25  as yellow oil, MS m/e (%): 559.3 (M+HT, 100).

¢) racemic (2R,3R and 25,3S)-3-( 2-Amino-4-fluoro-phenoxy)-5-benzyloxy-2-

dibenzylamino-pentanoic acid




hydroxy or -CH2-2-[1,3]dioxalan-; nis 0, 1 or 2; pharnac i i

acid addition ealts thereof and all forns of opticglly puegt;ﬁghlyoiglgable
r ecemat eswonroai/mst3er eomer s and di astereoneri ¢ m Xt ures POEEPRIOS/022834 ’
Compounds of fornmula | according to claim wherein Xis -CH 2-. 3
Compounds of fornula | according to clalﬁﬂé wherein X is - CHCH - - o} - CH( CH

2CH3) -. 4. Conpounds according to.c ere
subst i t ut ed6-Be .rexneeﬁ%ﬁﬁhﬂgig%gﬁfﬁ?ﬁ&V9§Yasﬁﬁ mﬁﬁ]%% conpounds
are 2-net hyh phed- @no%(‘yﬁf%feﬂﬁéhoﬁ'aﬁ&@n 600/ mBmethanol were hydrogenated with1.5g

>9-t et r ahydr o- 5- 9-aza- benzoc cl 7-
yI )-N - (2, 2Ra3ne3; @gb@nﬁlgfqt{%ra@ [S?IBB ?P?&qgglgﬁ%trhy&gstlﬂanon yielded 5.57 g (98%)

-met hyl - gzl(R Dd e By)L3 B2 Qxfndta ok d-pBERSHEY Byenbyl 438 2 Qibetzylamaty-0- 5- oxa- 9

-azabenzocy ohept en-
7-yl) - N 5( 2pantacic axiganfoan dt wle%ope?d s Mdrtdhatie- epi mer 1,
2-met hyl -N- ((6R, 7S) - 6- net hyl - 8- oxo-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza- benzocycl

ﬂlept en-  7- Y| JaeDhnic(BRZRZn3) 3 mwetﬂsaﬁmx%mm ditehoylamirge?-fluoro-6,7-
((6R, 7S) - rigéuoro 6- nethy -8-oxo-- 7,8, 9-tetrahydro- 5- oxa- 9- aza- benzocycl

ohept en- 7- ¢l ¢ FroKa-frazg-penrogy QOLEDIAP-ONE | o o-
propyl ) - mal onam de,
N-((6R, 7S) - 2-fl uor o- 6- net hyl - 8 oxo 6 7,8, 9-tetrahydro-5-oxa-9-aza- benzocycl

ohepten- 7-yh)rids B&%EMl hnd¥wvad ébt2in&d ﬁ» s'ﬁmﬂﬁﬂ)héiﬂlyitdﬂ axcprdipy to theprardwiede,

N((6R 7S 9- di net - 8- 0x0- 6, 7,

en-7-yl ) - )2dneét1h94 fqﬂexireplz 53u§n8f3§%‘ﬁlﬂca %c?rﬁf %‘Y%SO %ﬁrf i("flrrﬁﬁ“&}h"amfg’%%Ocycl onep!
N-(( 6R 7 &h&;}zﬁgtﬁ})ﬁkylgxﬁé%&dyl&nﬂrd - pértahyldicd, BVI8xale 4% 75k 1FeMedycl ohept
en-7- t 2,3,3 pent af | uor o- propyl ) - nal onam de,

N—[(6R 7S) 90@4 chloro benzyl ) - 6- met hyl - 8- oxo- 6

>7,8,9-tetrahydro-5- oxa-9-azabenzocycl ohepten- 7-yl]-2-nethyl - 2,2,3,3
3- pent af | uor prgt(g@)ﬁﬁ oS, 9N T8 enzyloxy-ethyl)-7-dibenzylamino-2-fluoro-6, 7 d1 ydro-

9H-5-0xa-9-aza-benzocyclohepten-8-one and (-)-(6S,7S or 6R,7R)-6-(2-Benzyloxy-
ethvl)—7-dibenzvlamino-Z—ﬂuoro-6,7-dihvdro-9H—5-oxa-9—aza—benzocvclohepten—S—one

15 Racemic (6S,7R and 6R,7S)—6—(2—benzyloxy—ethyl)—7—dibenzylamino—2—ﬂuoro—6,7—
dihydro-9H-5-o0xa-9-aza-benzocyclohepten-8-one was separated by chiral HPLC on
Chiralpak AD with isopropanol/heptane 10/90 to yield the title compounds.

f) (6R,7R or 68,78)-7—Amino-2-ﬂuoro—6—(2—hvdroxv—ethvl)—6,7—dihvdro-9H-5—oxa—9-

aza-benzocyclohepten-8-one , entity A

20  The title compound was prepared in 96 % yield by hydrogenation of (+)-(6R,7R or
6S,7S)-6—(2—benzyloxy-ethy1)-7—dibenzylamino-2—ﬂuoro-6,7—dihydro-9H—5—oxa—9—aza—
benzocyclohepten-8-one in methanol with Pd/C (10%), MS m/e (%): 241.3 (M+H",
100).

o) (6R,7R or 68,75)-7-Amino-2-fluoro-6-( 2-hydroxy-ethyl)-6,7-dihydro-9H-5-oxa-9-

25 aza-benzocyclohepten-8-one , entity B

The title compound was prepared in 96 % yield by hydrogenation of (-)-(6R,7R or
65,75)-6-(2-benzyloxy-ethyl)-7-dibenzylamino-2-fluoro-6,7 -dihydro-9H-5-o0xa-9-aza-
benzocyclohepten-8-one in methanol with Pd/C (10%), MS m/e (%): 241.3 (M+H",
100).



N-((6R, 7S)-1-fluoro-6, 9-di net hyl - 8- oxo-6, 7,
ycl ohepten- 7-yl)-2-nethyl-N -(2, 2, 3, 3, 3-pe
N ( ( 6R, 7Sy0206d/0s0136- 6, 9- di net hyl - 8- oxo- 6, 7,
ycl ohepten- 7-yl)-2-methyl-N-(2,2,3,3 3- pe
Conpounds of fornmula | in claiml, mhereﬂﬂ
Conmpounds according to clajm§,
hal ogen at ..’&:,; P' BN de2=k ¥ e
N-(3,5-difl &k@%n@@&f@bﬂb@hfmﬂmﬂr Mme@ﬁ‘y@R\T 7(3)2'53 Hﬁfeh’!sélﬂu&d)ﬁfmﬁlw 8
9-tetrahydro-5- oxa-9-aza-benzocycl ohepten-7-yl)-nmal onam de. 9. Conpounds
of fornui a malopaplids. gNULY Aherein X i s - C(CHs) 2.10. Conpounds according to

claim9, wherein R3 is |ower alkyl, substituted by hal ogen. 11. Conpounds
acg?r di ng) t }Phﬂl@é Bk @uﬂ@W@J’o&ﬁlH@c@h’d&dﬁhﬁg ® the procedures described for example 2b
N-((6R 7S)-1-fluorg - 8- 0X0- 6 9-te dro-.5-a benzocycl
ohept en- 57- {ing %22@813#3{?1%\}1(2 R3 3(3ZP?1t?3 ‘?rg FH@PIXLJL H’lﬁﬁgéﬂpa %?%l%m de,
N-[ (6R, 7S) - 8 $¢-£hhBRO-208RAYLO-¢BhpRbRy bth§D 05 D-dfhydr B 9B 5-@ka-Bhards 0- 5- oxa- 9- az
abenzocycl ohept’en-

7-yl]-2, 2- dbwpﬁvgqlohqpte(ﬂzf@ns, @FlylﬁM@é‘F/F&%)r)oégﬁﬁc{MT%{- wPnani de,

N ((6R, 7S)-I-f|uoro 6, 9- di et hyl - 8- oxo0-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- azabenzoc
yclohepten- )
7-yl)-2, 2- deh®tl A - B T
N-[ (6R, 7§ g7l lgéhQE)a[cﬁ)HEB%elBW-vﬁ 202§@rr196tf1‘a N'- ( 2 2, 3 3, 3 pentaﬂuoro Dropvi
2,2-trifluoro-ethyl)- 9-tTetrahydr o- 5- oxa-
9-aza-benzonﬁhﬂﬁﬂéﬁ&éﬁiiﬁgl] 2,2-dimethyl -N -(2, 2,3, 3, 3-pent af | uor o- propyl )
- mal onam de,

N-(( 65 75) - 9ne %Ak CRRPBYh AR Ybtaidel hetdk Ginf 1aEleyboedun Gediribed f@-ckatplitpdr o- 5
- oxa- 9-

aza- benzocy ehiog@grémerhyitly=(2,25, B -weriaf rorq-propy)-sadomamicarideand SPR 7B py 1 ) -

mal onanmi de, 65,75)-7-amino-2-fluoro-6-(2-hydroxy-ethyl)-6,7-dihydro-9H-5-o0xa-9-aza-

15 benzocyclohepten-8-one, entity B, MS m/e (%): 486.1 (M+HT, 100).

8, 9-tetrahydr o- 5- oxa- 9- azabenzoc
nt af | uor o- propyl ) - mal onam de or

8, 9-t et r ahy diPaTAPRO0EAD283%Z abenzoc
nt af | uor o- propyl ) - mal onam de. 6.
is -CHCH - or -CH(CH2GH)-. 7.

-_><

Example 85a

N-[(6R,7 S)—6—Ethyl—2-ﬂuoro-8-oxo—9-(2,2,2-triﬂuoro-ethyl)—6,7,8,9-tetrahydro-5~oxa—9—
aza-benzocyclohepten-7-yl]-(R or S)-2-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-

20 malonamide, entity A

F
f
c N O ON
0O 0O
and Example 85b

N—[(6R,7S)—6-Ethy1—2—ﬂuoro-8~oxo—9-(2,2,2—triﬂuoro-ethyl)-6,7 ,8,9-tetrahydro-5-oxa-9-
aza-benzocyclohepten-7-yl]-(R or S)—2-hydroxy—2~methyl-N'-(2,2,2-triﬂuoro-ethy1)-

25 malonamide, entity B

N-[(6R,7S) —6—Ethyl—2—ﬂuoro—8-oxo—9—(2,2,2—triﬂuoro—ethyl)—6,7,8,9—tetrahydro—5—oxa—9—
aza-benzocyclohepten-7-y1]-(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



N((6R, 7S)-9-al lyl-2-fluoro-6-nethyl -8-o0x0-6, 7, 8, 9-tetrahydro-5-oxa-9-azabe
nzocycl ohept en-

7-yl) -2, 2w0izoetdeyize N - ( 2, 2, 3, 3, 3- pent af | uor o- pr opyl ) - nalPomaEPR@S/012834

N[ (6R, 7S) 2-fluoro-9-(2- hydroxy et hyl) - 6 nethyl 8- o0x0-6, 7, 8,9-tetrahydro-5
- oxa- 9-

ﬁ;fioﬁgnnggyctl) 8?135'? t((Sa%r R) 2 Lyc?roxy—" rnet%)bl N- (2 2,0 tr1ﬂ2110ro e‘chyl glgﬁo%fagilco gccl)d '%ngy -

{(6|R) 79) - 2- Bl B8 7P LAY (6K 79) 27-aBfidt b=ty 2. Rio?e 3-8, Rentialibioshyl pegpy | car ba
moy

prop|onyIanﬁﬁ%ﬁﬁB9H%%97a§*H?ﬁﬁﬂ?ﬁW@PbgﬁﬁkéC@¢é%§“%@ﬁf8c§%ﬁ%H@ﬁ%%nu@)ﬁﬁ}-ace

tic acid ”E%(BRWS?%Eﬂhyl -2-fluoro-8-0x0-9-(2,2,2-trifluoro-eth 1) 6,7,8, 9 -tetrahydro-5-oxa-9-
N ((6R, 79) benzyl -2:f1 uor o- 8- 0x0-6, 7, 8, O- tetrqm%dro 0xa- 9- az%@ﬁ nzocycl

ohept en- 57- §43y @ZQCY&I%PWWN “(Rpr $)3- by dsogema oY o2t S Py YRR de.

N- ( |( 65 7tS) BrafoHahABE RRYLiy B; frhdlHtin8d 22681 ding 1fthd ptSlefatey deQribedfod efmagiabenzo
cycl ohept en-

7-y1) - 2, 2- dPbrsing| (Sier @2 2hpdrexz 2 gaethslr Nu@rker- H}fbwq))etlm; -GHaeRAHS acid, entity

N ((6R 75) é@kﬂﬂﬂﬂegzpéﬁd @6R7S)-7-amino-6-ethyl-2-fluoro-9- (2 2,2-trifluoro-ethyl)-6,7-
58, 9-t et rahydr o- 5- oxa- -aza-benzocyclohepten

di net hyl - N d(hzdzo SH3>-wxpdrazafenencyclphaysn-p-arss Méalmede’c% 504.0 (M+H", 100).

N[ (6R, 7S)-6-ethyl -2-fl uoro-8-0x0-9-(2

J2,2-trifj uoro-ethyl)-6,7,8, 9-tetrahydro-5-oxa-9-

aza- benzocycl ohepten-7-yl]-2, 2-di net hyl -N- (2, 2, 3,3 J3-pent afl uoro-propyl) -
mal onam de,

N[ (6R, 7S)-6-ethyl -2-fl uoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrahy
dr o- 5- oxa- 9-

aza- benzocycl ohepten-7-yl]-2, 2-di net hyl -N- (2, 2, 3, 3, 3- pent af | uor o- propyl ) - ma
| onami de

orN-[(6R, 7S) - 2-f | uor o- 6- ( 2- hydr oxy- et hyl ) - 8- oxo0-6, 7, 8, 9-t et rahydr o- 5- oxa- 9-
azabenzocycl ohepten- 7-yl]-2,2-dinmethyl-N-(2,2,3

3, 3-pent af | uor o- propyl ) - mal onam de. 12. Conpounds according to claim1,
wherein X is -C(lower al kyl) (hydroxy). 13. Conpounds according to claim
12, wherein R3 is lower alkyl, substituted by hal ogen. 14. Conpounds
according to claim 13, wherein the conpounds are



N ((6R, 7S) - 6-cycl opr opyl - 2-fl uor o- 8- oxo- 6, 7, 8, 9-t et rahydr o- 5- oxa- 9- azabenzo
cycl ohepten- 7-yl)-2-hydroxy-2-nethyl-N -(2, 2,3, 3, 3-pent af | uor o- propyl ) -

mal onam dw 2bbq/e6R6 7S) - 2- f | uor o- 9- ( 2- hydr oxy- et hyl ) - 6- meChyEP2@50x2336
J7,8,9-tetrahydro- 5-oxa-9- aza-benzocydohepten-7-yl] -2-(R or

S) - hydr oxy-2-nmet hyl -N- (2, 2, 3, 3, 3- pentafrUHBOpropyl)- mal onam de,

N-[(6R, 7S)-2-fl uoro- 6- nethyl 8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrah
ydr o- 5- oxa- 9-aza-benzocyc|ohepten-?-yl]C IS R or

S) - hydroxy-2-methyl -N - (2, 2, 3, 3, 3- pent af | uoropropyl ) -mal onanm de,

N[ (6R, 7S)-2-fl uoro- 6 nethyl- 0Xx0-9-(2,2,2-trifluoro-ethyl)-6,7,8,9-tetrah
ydr o- 5- oxa- 9- aia‘B@ﬁ?@@V@K@Hﬁﬁﬁéﬁﬂ-<VF?m32 (Ror S

) - hydroxy-2-nmethyl -N -(3,3,3-trifluoro-propyl)- mal onan de,

N[ (6R, 7S)-2-fl uoro- 6 met hyl - 8- 0x0-9- (2, Z22-trirluoro-ethyl)-6,7,8,9-tetrah
ydr o- 5- oxa- 9-aza- benzocyclohepten- -y - j£

S) - hydr oxy-2-nmet hyl -N - (2, 2, 2- 5 E %rﬁqgﬁbnanide,

N-[ (6R, 7S) - 2-f | uor o- 6 nethyl 8- OXD<8 floro-ethyl)-6,7,8
9-tetrahydro-5-oxa- 9-aza-benzocycl ohepten-7-yl] -2-(R or

S) - hydroxy-2-nmethyl -N - (2,2, 2-triflBoro-ethyl)- nal odani de,

N-[(6R, 7S) - 6-et hyl - 2-fl uoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7

8, 9-t et rahydr o- 5- oxa- 9-

aza- benzocyclohe ten-7-yl]-2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-pro ryl)-
mal onam de, W $

R) - 2- et hyl - N-((6R 7S) - 6- et hyl - 2-f | uor o- 8- 0x0- 6, 9-t et rahydro- 5- oxa- 9- aza
benzocyclohé@temshﬂegﬁgkﬂ%hﬂ&ﬂdx%NNﬂ@ﬂW?ﬁ%“@mﬁ$1@bh%0%¥%yl) mal onani de, (R
or S)-2-ethyl - N—((6R 7S) - 6- et hyl - 2-f | uor o- 8- oxo0-6, 7

8, 9-tetrahygn Rydie W? Ql%?lQ)beWElec{PR}Q Bubstituted by halogen or hydroxy, oris
7-yl)-2- hydroxy $+ 0%3 ent H ?r ﬁrOQX$ﬂ % i
OWer alkenyl ( a-cycloalky ?C Oris enzy op’tlona ly

substituted by halogen, or is -(CH,)y-morpholinyl;
10 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®  islower alkyl or lower alkyl substituted by halogen, or is benzyl, optionally
substituted by two halogen atoms, or is -(CHy)a-cycloalkyl or -(CH,),-pyridinyl;

5 X is-CR*R*-or—CRR*-O-;

RY/R? is independently from each other hydrogen, halogen, lower alkyl, lower alkoxy,
hydroxy or -CHj-2-[1,3}dioxalan-;

n 1s0,1 or 2;

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 I according to claim 1, wherein X is —CH-.

3. Compounds of formula I according to claim 1, wherein X is -CHCHzs- or
25 -CH(CH,CHs)-.



(R or

S)-2-ethyl -N-((6R, 7S) - 6-et h7l - 2-fl uor o- 8- oxo-6, 7, 8, 9-t et rahydr o- 5- oxa- 9- aza

benzocyclwbeptsansiide PCT/EP2005/012834

7-yl)-2-hydroxy-N(2, 2, 3, 3, 3- pent af | uor o- pr opyl ) - mal onam de(R or

g) -2-et gylh N-( ( 6R,77S|) ) 6- eLhyI -2-fluoro-8-180- 6, 7, 8, 9- t et r ahydr o- 5- oxa- 9- aza
enzocydohepten- 7- -2-hydroxy-N- (3, 3,3-trifluoro- - 1

or S)-2-ethyl-N4 @‘@Z@lpounds a)l/ccordir){g to claim 3, wherein R'SI 18 lowgrr ﬁﬁ%ls?lbs?%tgg g}rfn de, (R

7S) - 6- et hyljﬁﬁb duor o- 8- oxo- 6, 7, 8, 9-t et r ahydr o- 5- oxa- 9- azabenzocycl ohept en-

7-yl)-2-hydroxy-N-(3,3,3-triluoro-propyl)-mal onam de, (R or

S)-2-ethyl-N-[ (6R 7S) - 6- et hyl - 2-fl uor o- 8-0x0-9-(2,2,2-trinuoro-ethyl)-6,7,8

9- . .
t et r ahydr o- 5- oxa-5993?593%%82a8%9‘rgfn§r$85%aérrrll-47ﬁllcil-cgfnﬁfgrng§<?/r-el\l- (2,2,2-trifluoro-
et hyl ) - #al dmasthyleN-((R-Bmethyl-8-0x0-6,7,8,9-tetrahy ro-5-oxa-9-aza-benzocyclohepten-7-

g) 2 e hy! - D N8 533 365 tditbi Rpfd P RaRaiReed- (2, 2, 2-trifl uoro-ethyl)-6,7,
t et r ahydr o- 3-moathyloNai 8)-Benetlogdyie bxhépridnorpmathyl 6, A drisipbidre2; 228331 | uor o-

et hyl)- mal pnam 0% 1\ N } ; }
g) -2-ethyl - ﬁﬁrtaz(og%?c}lg#ﬁgz RyITI (ff%’?’a’gr%%néal-ﬂggcr)q 853%’ I)anf}%nraﬂl?eu%ljrlgeé% ’hyl )-6,7,

9- 2-methyl-N-((6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahy ro-5-0xa-9-aza-benzocyclohépten-

t et rahydro- 5- 7 95 - | - 1= =2-hydroxy-N-(2, 2, 3, 3, 3-
b ool KR Sagaen RSO ep) doiblig: hycr 0w N (22,3, 3, 3 pent
S) - 2- et hyl - N-[(6BES]S) fiGeretdetizl-Baxor 678,90k tralgydro- 3 opa-Praz-bersosr depron-6, 7
8 9- g_y&)x_?_rgetg%—N'— 2.2,3,3 3—}i>e wtaflyoro-pro [1 -malgnamide,

t et rahydr o- 5-’0x&-9-aza- benZocycl o epli en- 5-%7 é"‘hyéﬂ oxy-N-(2, 2, 3, 3, 3-pent af
| uor opr opy| N-((®&), 7% il dero-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza- enzocyclohepten-

N-[ (6R, 75) - %éﬁi}—g?rrggfhgl}éfﬁi}%g,_lé%@%ﬂ?&ﬂérg:p%ﬂ)fﬁfn%gnaﬁaigé,t etrab. ydro-5-oxa-9-a

zabenzog™ ¢
S) - hydr oxy- N-(TWJXG)-6§D~d(rﬁ¢tﬁleS—bKd>-fGl7Ll$)9{bet@ﬂ1ly|§nto)—5-qxa{%mrb@égcyclohepten—%yl)-

yaro-5- oxa. SR DAL BREBIERS A gph Fppigpattel O 1> V)7, 7% B et

S) - 2- hydr oxW-2¢aRe1$)yé,9-NimétRyl28-2x6-16, 7,8, detoahertitny b joxarfahenkenze clopepten-7-y1)-

LT o o Dok B S i 490 9 Pt hasidd 2

te ;a';] ; ??Ydr 0- H4-JK6R, 25 )az-44-lelo 20 b Fredy) e pietinyd-B- oo} 6, 2,8 Py titrakyd - 1-0x29-222- i f | uor o-

20 benzocyclohepten-7-yl]—Z-methyl—N'-(2,2,3,3,3—pentaﬂuoro—propyl)—malonamide,

N-((6R,7S)-1-fluoro-6,9-dimethyl-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 or
N—((6R,7S)—2-ﬂuoro—6,9—dimethyl-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.

25 6. Compounds of formula I in claim 1, wherein X is -CHCH3- or -CH(CH,CH3)-.

7. Compounds according to claim 6, wherein R’ is benzyl, substituted by two

halogen atoms.

30 8. Compounds according to claim 7, which compound is
N-(3,5-difluoro-benzyl)-2-methyl-N'-((6R,7S)-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-

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

9. Compounds of formula I in claim 1, wherein X is -C(CHs),.
35



mal onam de, (R or

S)-2-ethyl-N-[ (6R, 7S) - 6- et hyl -2-fl uoro-8-0x0-9-(2,2,2-trifluoro-ethyl)-6,7
8, 9- WO 2006/061136 PCT/EP2005/012834

t et rahydr o- 5- oxa- 9- aza- benzog”® clohepten 7- f”] 2- hydroxy-N-(2,2,2-trifl uoro-
ethyl)- mal onam de, (R or S)-2-et hyI

[ (6R, 7S) - 6- et hyl - 2-fl uor 9- 8- 0xQ- 9- 2>2 r|f Llor.o-e

t et r ahydr o- 5- oxd- @mﬂﬁgﬁ%ﬂijﬂ% g ’?"hﬁ’fe]m SWEB%:L}SF%%“?d%YS pent af
| uor opr opyly,i5dal onam de, or (R or

S)-2-¢t hyl -N-[T6R, 7S) - 6- et hyl - 2-f | uor o- 8- ox0-9- (2, 2
;2-trifluoro-ethyl)-6,7,8,9-

tetrahydro- 5- oxar Q:@fan?omazae@dfam mseﬁaﬁmmmhaorhymmsww(z 2,3, 3, 3- pent af
| uor opropyl ) - nal ona 15

ff
Xis -C( Cﬂs) (@R»w 1<ﬂ¢wfméﬁa§th&slr810691ﬁ?|s8ag1tetraﬁlYgu %?’rﬁxildqéa%la&agﬁc%’% yg‘%{’e P (o

2CH Chs) - . URYSNACLE DB di e tol D iphd ) -mileieiite,R3 is benzyl
substi t ut ed en atons. E18 npp%}?]sgs accordi ﬁg to cgl ai my17
aza-

whi ch corrpoNn §R58b9 (4 -C oro—benzyl) -6- methy -8-0x0-6,7,8,9-tetrahydro-5-oxa-
N-(3, 5-dif 'g&ggggg&égg% 7<2:Y1 HQné\‘hyl(I(I‘G(B;ﬂﬁis 3%@4%@%@@ . §albnBiddd, et r ahy

dr o- 5- oxa- ohépt en- 7- | - mal
N- (3,5-difl No(r(éR,Bé}rj}ﬂu)o.rN6 9- d1methyl 8- oxo -6,7,8, 9D tetra ydrnc;BS Rl a%a— or

az a( geR nZ §2:y€ %ﬁglcﬁ{ﬁg%h =B 1?)902 anzetﬁ}’l%rt"@tzr 993%&M@ﬁopyl) -malonamide,

uor o- ro mal on
E(r) (raTBarl ng a?ekiﬁﬁdﬁhd fbforfﬁ@rmﬂhﬁl B-axe- %&f 2&1 PWOC?tg}%n6178%?tWYB¥% g"i}% ror
rises ay reach) 0o SRPPYND oidihahfule mb B3, A peaapas ormul a t
conpound of IIIlo g%ereg?n 5al?',‘)le llfﬂR3 and(lf24/ 24 gnd n a?(ei)rg@l{ig;glrjl gedo :
above. orb) makmcatmdg a conmpound of formula

N-((6R,7S)-9—cyclopropylmethyl—2—ﬂuoro—6-methyl—8—oxo—6,7,8,9—tetrahydro-5—oxa—9—

15 aza—benzocyclohepten—7-yl)-2,2—dimethy1—N-(2,2,3,3,3—pentaﬂuoro—propyl)—
malonamide,
N-((6R,7S)-9-allyl-2-fluoro-6-methyl-8-0x0-6,7,8,9-tetrahydro-5-o0xa-9-aza-
benzocyclohepten-7-yl)-2,2-dimethyl-N'-(2,2,3,3,3- -pentafluoro-propyl)-malonamide,
N—[(6R,7S)—2-ﬂuoro-9—(2—hydroxy—ethyl)—6—methyl—8—oxo—6,7,8,9-tetrahydro—5—oxa—9—

20 aza-benzocyclohepten-7-yl]-2,2-dimethyl-N'- (2,2,3,3,3-pentafluoro-propyl)-
malonamide,
{(6R,7S)-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,

25 N—((6R,7S)-6—benzyl—2—ﬂuoro—8—oxo—6,7,8,9—tetrahydro—5-oxa-9—aza—benzocyclohepten-
7-yl)—2,2—dimethy1—N'—(2,2,3,3,3—pentaﬂuoro—propyl)—malonamide,
N—((6R,7S)—6-cyclopropyl—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-pentaﬂuoro-propyl)-malonamide,
N—((6R,7S)-6—ethyl—8—oxo—6,7,8,9—tetrahydro-5—oxa-9—aza—benzocyclohepten—7-yl)—2,2—

30  dimethyl-N'-(2,2,3,3,3-pentafluoro-propyl)-malonamide,
N—[(6R,7S)-6—ethy1—2-ﬂuoro—8—oxo-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,7 S)—6—ethy1—2—ﬂuoro—8—oxo-9—(2,2,2—triﬂuoro-ethyl)—6,7 ,8,9-tetrahydro-5-oxa-9-

35 aza—benzocyclohepten—7—yl]—2,2—dimethyl—N-(2,2,3,3,3-pentaﬂuoro-propyl)—malonamide

or



wi th a conpound of fornmula NH2R3 V to a conpound of fornmula wherein R R1,
tR2r R3 andj Rr>4//tR 4"and n are as descri bed above. c) reacting a
conpound Wb 2b@voswiza with a conmpound of formula NH2R3 V troT&peaspmssd of
formula wherein R, R°1, TR2 tR>3 andJ TR //TR4'and n are as descri bed above
and.if desired, convertlng t he conpounds BBt-ai ned into pharmaceutically

accept abl e aC| d addition salts._ 20. A conpound according to any on of
claims 1 - M8|(6RSHevidrorprtelZahediony <@y Tgb@é%é 7ef7-¢4t ?‘ﬁféﬁ’ f’l‘i’X%'Igaa}Zm 19 or by

an equi val eﬂgnﬁ%ﬂ&ﬁ?tgxb ARG GRBNN'-CONB 81 NH &G Bt o PropRl-thaldtiipadads as

clainmed in any o clainms 1- 18 and pharnaceutlcally accept abl e
eXC|p!ents 22. A nmedi cament according to claim2 1 for the treatnent of
Al zhei ner' s di sease. 23. The use of a compound in any one of clains 1- 18

for the manufact uf€@f, HH§§6€8&I§ filaithE eah XEBL Al g
di sease. 524 The |nven€?gn as hefelnbé?orevgﬁscrlbg CAlbwél 2R (prosy).

13. Compounds according to claim 12, wherein R’ is lower alkyl, substituted by
halogen.

14. Compounds according to claim 13, wherein the compounds are

10 N-((6R,7S)-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,
N—[(6R,7S)—2—ﬂuoro—9~(2—hydroxy—ethyl)—6—methyl-8—oxo—6,7,8,9—tetrahydro—5—oxa—9~
aza-benzocyclohepten-7-y1]-2-(R or S)-hydroxy-2-methyl-N-(2,2,3,3,3-pentafluoro-

15 propyl)-malonamide,
N-[(6R,7S)—2—ﬂuoro-6—methy1—8-oxo-9—(2,2,2—triﬂuoro—ethy1)-6,7,8,9—tetrahydro—5—oxa—
9-aza-benzocyclohepten-7-yl]-2-( R or S)-hydroxy-2-methyl-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-

20 9-aza-benzocyclohepten-7-yl}-2-(R or § )-hydroxy-2-methyl-N'-(3,3,3-trifluoro-propyl)-
malonamide,

N-[(6R,7S) -2-fluoro-6-methyl-8-o0x0-9-(2,2,2-trifluoro-ethyl) -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)-
malonamide,

25 N-{(6R,7S)—2-ﬂuoro—6—methy1—8—oxo—9-(2,2,2—triﬂuoro—ethyl)—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—oxo-9-(2,2,2-triﬂuoro-ethy1)-6,7,8,9-tetrahydro—5-oxa-9~
aza-benzocyclohepten-7-yl] -2,2-dimethyl-N-(2,2,3,3,3-pentafluoro-propyl)-

30 malonamide,

(Sor R)-Z—ethyl-N—((6R,7S)—6—ethyl-2-ﬂuoro-8-oxo—6,7,'8,9-tetrahydro—5-0xa—9—aza~
benzocyclohepten-7-y1)-2-hydroxy-N-(2,2,2-trifluoro-ethyl)-malonamide,

(R or S)-2-ethyl-N-((6R,7S)-6-ethyl-2-fluoro-8-0x0-6,7 ,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-hydroxy-N-(2,2,3,3,3-pentafluoro-propyl)-malonamide,

35 (R or S)-2-ethyl-N-( (6R,7S)-6-ethyl-2-fluoro-8-0x0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-hydroxy-N-(2,2,3,3,3-pentafluoro-propyl)-malonamide
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(R or S)-2-ethyl-N-((6R,7S)-6-ethyl-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 S)-2-ethyl-N-((6R,7S)-6-ethyl-2-fluoro-8-ox0-6,7,8,9-tetrahydro-5-oxa-9-aza-
benzocyclohepten-7-yl)-2-hydroxy-N-(3,3,3-trifluoro-propyl)-malonamide,

(R or §)-2-ethyl-N-[(6R,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,

(Ror 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-benzocyclohepten-7-yl]-2-hydroxy-N-(2,2,2-trifluoro-ethyl)-
malonamide,

(Ror S)-2—ethyl—N—[(6R,7S)—6—ethyl-2—ﬂuoro—8—oxo—9-(2,2,2-triﬂuoro—ethy1)—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 S)—2-ethyl—N—[(6R,7S)-6—ethy1—2-ﬂuoro—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,7S)-2-fluoro-6-(2-hydroxy-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,

N-[ (6R,7S)-6—ethy1—2—ﬂuoro—8—oxo—9—(2,2,2—triﬂuoro—ethyl)-6,7,8,9—tetrahydro-S—oxa—9—

aza-benzocyclohepten-7-yl]-(R or S)-2-hydroxy-2-methyl-N'-(2,2,2-trifluoro-ethyl)-
malonamide,

(Ror S)—2—ethyl—N—[(6R,7S)-6—ethyl—2-ﬂuoro—8—oxo—9—(2,2,2—triﬂuoro~ethy1)—6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl] -2-hydroxy-N-(2,2,2-trifluoro-ethyl)-
malonamide,

(Ror S)—2—ethy1—N-[(6R,7S)—6-ethyl—2—ﬂuoro-8—oxo—9—(2,2,2-triﬂuoro—ethyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocyclohepten-7-yl}-2-hydroxy-N- (2,2,2-trifluoro-ethyl)-
malonamide, |

(R or 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-yl]-2-hydroxy-N-(2,2,3,3,3 -pentafluoro-
propyl)-malonamide, or

(Ror S)—Z-ethyl—N-[(6R,7S)-6—ethy1—2-ﬂuoro-8-oxo—§—(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.

15. Compounds of formula I in claim 1, wherein X is -C(CH3),-0O-.
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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 claim 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-yl)-2-propyl-malonamide or

10 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-fluoro-2-propyl-malonamide.

19. A process for preparing a compound of formula I as defined in claim 1, which

process comprises

a) reacting a compound of formula

R\
N 0]
o
O 2
R 1I

with a compound of formula

15

to a compound of formula

C o O

N 4 .
(R)r@ NMN,

H r*Rr*H

2

(0]
R 1A

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

or
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b) reacting a compound of formula

)
R\ 590 0
R " WOH
(R); N K
0 2
R v

with a compound of formula
NH,R> V

5 toacompound of formula

1
R\ 0 o o
R); N N’
H R4 R4' H
(0] 2
R

wherein R, R}, RZR® and R¥R*and n are as described above.

IA

c) reacting a compound of formula

10

with a compound of formula
NHR> V

to a compound of formula

R\
Nj}i i o_ N
(R)n‘@ N)K( R
g
0 RZH R"R" o
IB

15 wherein R, R}, R* R® and RYR¥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 a compound in any one of claims 1 — 18 for the manufacture of

medicaments for the treatment of Alzheimer’s disease.

10 24. The invention as hereinbefore described.

%



