10

15

20

25

30

35

WD 2008/ 037746 PCT/ EP2007/ 060225 PYRI DOOXAZEPI NE
PROGESTERON RECEPTOR MODULATORS. The present invention
WO ed0agm4¢ 0 (ci s)-8-fl uorodi benzo[ bf ] pyri do[ 1 PCT/EP2007/060225
, 2- d] ox B¥RIHORELZEPTNE{ RROCEGBERONaRECFBEORt MRRULATQRS -
nodul at ors of progesterone receptors, to their
application in the field of 5 contraception, hornone
The présepd agRo®idn t hdtapy td HEFD)-flubfoditapyo[ 6] j]ngﬂt&{QQOJZ]@gim(é@ine 1-amine

di sorders, as well as adjuvant therapy In cancer an
derivatives et a1F SBRANAIOTSaAf PIRECHETONS FSCTRIPTS1 Fb thek RpRfication ugethe field of

conscfly S5 oSSBT PSR Mot AECOALRL AR g, o vl

as adjuvane ghdragyt ﬁﬂcamfcergzﬁmieothéIOdlﬁffaam and pé in@rthodStfer ticdnaking and use of such

receptors are a subset of these receptors, including
compounde progest erone receptor (PR), androgen recept or

(AR), estrogen receptor (ER), glucocorticoid receptor

(&R) and mneralocorticoid receptor (MR). Regul ation
Intracellujﬁr IRCEpETTe areeq glasseef stheturaliy sedastd pltominsr 'm(yekytcé fin ghedegulation of gene

in and ' has th

transcrip G, TP L IRPRATS & SLRE bedm: BriAioa Nl e e Pisesigiage receptor
(PR), a nt &@d@ﬁfo&' G&anestrje%eﬂf’ r &Gﬁﬁ&e 'PRE, oh&@Bs@ELoid receptor (GR) and

nodul at ors ﬁgstagens and anti progest agens) are
mlneralomr‘gqmdtrgcqﬂt(gy(l\é )- Regydatioanel @ glcec irequite thweditragelbflar receptor and a
correspo%&j @%an@wh%ﬁtehg% glreoe%bélgt gtg tsfel%ctnfew l:)l%dttg “he %e% n]%[ofj L way that affects
gene tranB&@Rionpde mhlch may al so serve as Ilgands (see e.g.

Jones et al., U S Patent No. 5688810). 20

Progestagens are currently widely used for hornonal

t h | i ni

Progester%ﬂ@ {eé@t clfﬂf) @3 o(g d&'@g%% %{de hHﬂ&ﬁt ; eg%&%%emg ‘ 3R E-wn to play an
1mportang)mheﬁnltlmﬁglhealkh d]fSWDnhens T¢1e Igatureh dgamd rfoo RS ,is the steroid hormone

dys norr dysfu i on ute | eedi ng, seve
Pfogesmrﬁ%% STt %fFC %%W&H%ﬁm% adr @ég mayuil Sogﬁqf&‘*s ﬁ%ggands (see c.g.
Jones et AN47 §0RAANL58888 0).and | ut eal support during I'VF. In
addi'tion, they are applled in 25 conbination with

ot her hor mones and/ or ot her t her api es i ncl udi ng,

t hout ther tic ent :
Progesta%espls d?llr%%uzenghdwgﬁgbgstegt %%WE%OI#%H% %Sﬁﬁt} ?)%her 1mportant
clinical appHédtioRE 8f préeBst@fens iaft t@éaftrﬁéﬁrb‘f gyRsledoofdal ﬁk%fd%ﬁs (e.g. endometriosis,

growt h hornones or ot her cytokines, hornone therapies,
dysmenoghﬁeg ebygfuapdonat aléﬁr@ﬁﬂrbwdme seysye PEEnCRsEUA LyRdieme), breast cancer, hot
t.e e b e q e
rusres B4ELRLAbBIOSEHPITHS, LRI AghBu Cpgeomnid i

cornblnat@(ftf ewith (Otheg. hbﬁmts faﬁcﬂ}’dﬁr othsss, thoepdsc eduding, without limitation,
depression, and weig gai n) have been reported that

Chemmhf‘é?@“é*@t%?@&%‘ﬂl %Socwwe@é a@fi émS@HP agpriy daygengicabmogiers such as
interferof %{E@I gerrlqlehﬁng O%BWB+ BbneWol Pth%?%%tggﬁgé Cho‘frﬂgi’?é)w%ﬂaﬁblesl Surgery and

ster ands for ohe receptor o
rmﬁmkmshﬁwncross- reactivity mnth ot her ster0|dal receptors.
Many steroi dal progestagens also bind e.g. to the
androgen 35 receptor, whereas nmany anti progestagens

The curleR Sefiddl PrbYestadbnd REvObUGLpRIVED GBI Bk GBRERLRN andlare well tolerated.
Sometimes, however, side effects (e.g. breast tenderness, headaches, depression, and weight gain)
have been reported that are attributed to these steroidal progestagens, either alone or in combination
with estrogenic compounds. In addition, steroidal ligands for one receptor often show cross-
reactivity with other steroidal receptors. Many steroidal progestagens also bind e.g. to the androgen

receptor, whereas many antiprogestagens have affinity for the glucocorticoid receptor.
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WD 2008/ 037746 PCT/ EP2007/ 060225 Non- st er oi dal
progest agens have no structural simlarity with
wGe@so3Tse and t herefore m ght be expected to BPCEHRPPAYT/060225
Non-ster@idhif gfog%ég%hs BaviL é%ttar' S n?%%ﬁ? Lot sfg?&ak %98 h&Bicgsk might be
proper tl es ar maco |net|c araneters, or
expectedt itesmldspﬂilystmffﬁlehﬁlain b(eha\gouICN&thlerﬁpSCtpeds | phm@dchem&aﬂ properties,
' o.or les

re. ortantl :
pharmac@ﬁ?%@gc {‘Pﬁcﬁa}r%ﬂ?tﬁ%’% gt gtsswgr 1§tpgptéqu (q,%cé]atsoyegsus peripheral), and, more
importanf€ ?oﬂﬁ)w RENor I8k R NsdalctiRlt P ABSERGE BR T8 eBStors. Therefore, non-
~expected to score differently on these aspects and

stermdaltprggestﬂg&m maydbarxagesd de escost diffsirehdly pr dbest aperts and thus offer
advantag%?\éeé a{) Eogd%[‘r%g?s%g%{sg naappﬁe({3 1np[heor£1p non-ster oi dal

1, 3,4, 14b-t et rahydr o- 2H di benzo|[ bf ]

pyrido[ 1, 2- d] oxazepi ne system as a core, have

A groupieafc mobrstrreidaln gnelseudesoivelieh pm@@@t ér éﬁe“ 1‘Ht6tetfé]®é#§®-(3ﬂ -dibenzo[b,f]

o1 SRS 15 ¥ L1 1 05 S5 REBAS 5308, AGR8] B

receptor m@dera&tre with «fTihion Goray o prageberoretreadptor (W0 03108496 Wahelsompounds
t he pro esterone receptor. The nost active conpounds
disclosedshgveany ShOW 4f PATTRYp torsrpg RPBistie aetévity) W wiggi tosrls the meogesterone
epor Sy oINS P RTORA OIS KL some ot
compounde fipouWwds 09084963 shoese atwehk wembdeantesinoprogestagdeaic activity in vitro.
agoni stic activity in vitro as the conpounds from WO
03/ 084963. Surprisingly however, the particular
The comPOIHs r@)@ttl'lé)]lﬂ‘e%nt $ReAHidH Shovv igiilat H§6H1§1c ac'ﬁgft? in Vltro as the compounds
Speci fi cal antrile substituent 1n positio in
from W@ @6‘61814863 or$uvprtsmgéy hbwova, mm‘mc‘tuh@mommnatmsmﬁ $p@n1ﬁS substituents,

lves rise.to much enhanced,progestageni c. actjvity
more sp@tiiiy gt Riale e QUFdRop G 7 db PEDgpny ek gy b ghetitucnt in
position 8, & fide@D aafs@Yenhdhded éﬁbg@t‘agélﬁ@ aBABOMNESo,ak ifidl€ated by the results
present invention an advantage 20 over known conpounds
of the ovnlawn dnlibigiopiapsay. Shis gdyagrtbe cg@pmmds of tempreeant byventios an advantage
over kno%&}?lI %ﬁg%élhﬁ E%ﬁ yfr A dmg%rt %%b%ﬁg# nasvlls \{rgco%%}ieéf ' &yth{)& &ﬂtle%sltn the art, a
high in \apcp lattévtyl na itest atsdh@rlamy{ghlyi‘ﬁmﬁéatﬁzlequ d Etrdhgﬁﬁmlvﬁybjpeﬁt@)phcatlon in
reover, skilled artisans will recognize that
therapy, W@C@HY iy hyBan ¥ BigCtys MOreovaY. Sgak?firﬁr%%a%tw% ﬁecoegnrﬁegthat when the in

vivo ass%p hé¢i dnit ernﬁ‘nstraﬁ@n a&ﬁlf%ﬁ %éﬁv Q %ﬁnac?l@ltf?‘qmlw S?n B¥% achieved by
dmnistering relat’ive ow unts conpoun is a
administeles) reabively powe petouyts fod compoyal) nds desiable firoper@Sot bempgpnds which in
h n%y eH% dbe adfgﬁgﬁher%g(g§ the oral route. The
therapy MAYeG @M IRVERET Y% HES™ 4 FYUS-des conpounds whi ch exert
a strong progestagenic effect in vivo. More

particularly, the present invention relates to ' o
The pres@njim\)en&on |t1u($rpjdwdgsnz(u{11tﬁu]ng§/ whmh[ eyieﬁt-qqulgz[gp;gqs@gemc effect in vivo.

nds a

More paipRRrpT Ay g a0et B BRG gk RS dryridghl 2-dlonasepine-
l-amine S6A uﬁldsﬁﬁiﬁr o¥itiohgRwhich WicVRighlabfiie % P@RRItEoROBHENs which also

2 2008/ 037746 PCT/ EP2007/ 060225 ccording to the
show a rggpasksely highvie mx{odﬁogestagenlc potency.

(cis)-8-fluorodi benzo[ bf] pyrido[ 1, 2-d] oxazepi ne-l-ani n

e conpounds are provided having general Fornmula |I. R3

F 8R4
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ON14b N, HRS R2 1 1 Rl Formula | 5 wherein R
is (1-4C al kyl, optionally substituted with one or

wonee/osEkogen atons; and R2 is sel ected from PAIEEBIOUE0225

consi sting of H, halogen, (1-6C)alkyl, and CN;, and
R3, R4 and R5 each are independently Hor F. 10 In a

Accordingpeei fhicc pestradinventiorRl (dig)-&HBorodibeangb ffipyridefd Fei/Joratepine- 1-amine

Rl is CHa ]!1n onee di men R2 is H |In another
compoundp ArsAyraged %zng%ener RE™#1Alyet anot her embodi ment R2
is CN 15 In one enbodinent, R3 is H in another
enbodi nent R3 is F. In one enbodinent, R4 is H in
anot her enbodinent R4 is F. ghn one errbodl nment, R5 is

H, 1 n anot her qmbodl ment R5 15 F. In one

enbodi ment, R3, “R& - anot her

enmbodi ment, R3 i ‘ RA&~ahd R5 are H. In

anot her errbodl ey 4/ | nd both R3 and R5 are H
and in yet Zo F and both R3 and
R4 are H. 25InapeC| \ment, R is CF3, R2
is H R3is H R4ds Hsand i ™. I n anot her

speci fic enbodi nent, H FSNR2 is U, RBis H R4
is Hand R5 is H 3 W %A_GRPCT/ EP2007/ 060225
In addition, the pr esent i nvent i provi ded™® E‘BJHFp'ounds

useful as internediates or prersors in preparing
t he conpounds of Forrmula | where RI, R3, R4 and R5
have the neaning given previously and where R2 is H.
These (cis)-8-fluorodi benzo[ bf] pyrido[1l

wherein , 2- d] oxazepi ne- 1-am ne 5 conpounds have general
Formula Il wherein RI is (1-4C)alkyl, optionally

R1 is (1-4Qadtyil taptiedaliy substgnted ovith oreree niat bglepemaitoms; an@3 F 8

R2 is seleF\c)Ltled f(r)orn %ﬁe g7ro{1p %é‘rnbsisting of H, halogen, (1-6C)alkyl, and CN; and
R3, R4 and RS each are independently H or F.

In a specific embodiment R1 is CF3. In another embodiment, R1 is CHs.

In one embodiment, R2 is H. In another embodiment, R2 is Cl and in yet another embodiment R2

is CN.

In one embodiment, R3 is H, in another embodiment R3 is F.

In one embodiment, R4 is H, in another embodiment R4 is F.

In one embodiment, R5 is H, in another embodiment R5 is F.

In one embodiment, R3, R4 and R5 are H. In another embodiment, R3 is F and both R4 and R5 are
H. In another embodiment, R4 is F and both R3 and R5 are H and in yet another embodiment R5 is

F and both R3 and R4 are H.

In a specific embodiment, R1 is CF3;, R2 is H, R3 is H, R4 is H and R5 is H.
In another specific embodiment, R1 is CF3;, R2 is Cl, R3 is H, R4 is H and R5 is H.
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NH RRHR5 1 NFormulall RL O It should be noted
that both in Formula | and in Formula Il the am no
wGesost7ewent at position 1 and 10 the bri dgehB@dEP2007/060225
hydr ogen substituent at position 14b are |ocated on
the same side of the ring system This relative
In additiet.ethequbent stveytiort mmvid@ dolmmo&héfr esgfhlead stterynedfasaseort precursors in

absolute o tio u sti ent Ilnk dto
preparing ghe SB@BP'ﬁﬂdlé %‘ﬁ %@Wﬁ i‘llo ‘E&E’)‘th Fsmeamng given
previouslyedd@Ghed R il he TIRGE @&é)ag Hﬁ@roﬁfbehﬂﬁb%?ﬁ@é{@ dﬁd]%)(aztebﬁle 1-amine
use of the prefix (cis)-. he conpounds of

cornpounsla bp‘eq: gerieral diotinola 1h mdiceomy R<1 ag élj-4C@erlkyJ,s eptionatlj @ulaqmyuted with one or
hl gub%ect i nvention provides a contraceptive
more a%% i on conprising a conpound of the subject
invention and a contraceptively acceptable carrier.
The subj ect invention al s@ provides a pharmaceutica
conpositi op conpr|5|ng a c-npoumg_of t he subj ect
i nvention a _// Ut i gal |y acceptabl e
carrier. In ‘ phar maceuti ca
conposi tion i or mone repl acenent
t herapy. Bin a , a pharnaceutica
conmposition i the treatnent of a
hg Baubj ect invention
e—df a conpound of the
subj ect invention f 25 manuf act bereulefll a
contraceptive. The subject i entl on al so envi sages a
use of a conpound of the sgbject invention for the
manuf acture of a medi canent. |In one enbodi nent, a use
of a conpound 4 WO 2008/ 037746 PCT/ EP2007/ 060225 of
the subject invention is for the manufacture of a

It should% q%%]rnﬁm ! @ HHE :P glalruf ﬁ]lsf}(%]%gg{] Lleth{:] glglﬁt?c};substltuent at position 1 and

the brldgglyé'éa%‘}@ﬂo%% §1?Jst1ﬂieﬁpét%§1tloﬂ_ hep arbb&ad dMREMERide of the ring system.
hérnore provid nmet hod of contraception

This relmmqrgcpqhgmm magu@ rt]nen gtemocgemlg‘ml relsepthey ebsplute orientation of one
t, of @ &9 e su

substltuent nt \}Seﬁ 8& tpgalgeﬂ ap%)él]l gﬂ%%loﬁ Rg & oh}eﬁ esrug%)te[uetﬁth ds reflected in the

nomencl&uij Felic tomyRUALIOBY ﬂlamtsélsfﬁﬂieq)eefﬁr(@zspdes a method of
provi di ng hornone replacenent therapy conprising

adm ni stering a pharnmaceutically effective anount of a
i ndi vi dual
he comfRRUER SR AUBR Sl R LOVERLLOR R0, L Y,
provi des a nethod of treating a gynaecol ogi ca

di sorder con r|S|n adm ni stering a pharnaceutlcakfy .
The subjegt apyepfign p & c‘(ﬂn ceé)gﬁ% SOMBOBHOR FRIMR) &g £Ompoun of the subject

inventiod MHENE | QRAthQp@Velly NHUMpEBR! cdrBeN®end NBHRES invention also provides a

pharmaceutical composition comprising a compound of the subject invention and a

pharmaceutically acceptable carrier. In one embodiment, a pharmaceutical composition is
envisaged for hormone replacement therapy. In another embodiment, a pharmaceutical composition

is envisaged for the treatment of a gynaecological disorder.

The subject invention furthermore involves a use of a compound of the subject invention for the
manufacture of a contraceptive. The subject invention also envisages a use of a compound of the

subject invention for the manufacture of a medicament. In one embodiment, a use of a compound
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15 Furthernore, the subject invention provides a
conpound of Formula Il useful in the manufacture of a
weowpositds of Fornula |, in that conpounds of FRCTEPRO1/060225
of the su@%EtFlﬁvéﬁ o'nri% %Infﬁg élzatéllg,gdtcgl Bﬁa%‘kﬁl @hiht ﬁﬁehs?g&loﬁé)fgﬁﬁlé&ﬂént therapy,
or, in andt]nﬁre:nﬂiedlrmm,sfooﬂle featmdnd of 4 gg@rcdlegicalahisceddred t o
compounds of Fornula | by use of CuCN, optionally in
the presence of Cul. FRERA FR3RA OO NBr / /

The subj&% iN o RPurdf ok ﬁ'éwd%k B%néﬂldﬁlof\hongacé%]ﬂon%Qn?ﬁgﬁgeadﬁnmstenng a
Conmpounds of Formula Il can be prepared escrib
contraceptwemfﬁayt1®84tg®3nt @pa compding, ofsthy enbykct ipwenpouridsinghdividual in need

thereof Formula | in which R2 has the nmeani ng gi ven above
" except that R2 is not hydrogen, can be prepared from

conpounds of Fornmula Il. The latter conpounds can be
chl orinated using N 25 chl orosucci ni mi de or ot her
The subje¢il invgntiani frgherawse nroyides awrmethad o erayigdingyiosmgne geplacement therapy
cornprlsng% %%Etﬁgtﬁn é Fgﬁ%agenust gfrl egﬂlctﬁ]vec (I?%O]Ollll,ltn The g?u%r%ﬁl of ?he subject
inventior 0 an\/iﬂdilcfdluEiZnﬂeé(ﬂfh@febEr) hal ogen, (1- 60 aI kyI or CN

usi ng various reactions known in the art (Schene 2).

5 WD 2008/ 037746 PCT/ EP2007/ 060225 F R3B RA F R3 R4 F

The subE%tRRnAl\gng?E fgrtgglam g@gﬁg% a%&lﬁl@t Elg@_é C%npgalnéacoﬁf%lcal disorder

comprisifD radoli@sterimg aof)hd%mamﬂitma]ﬂj offzntive agepalr af @edcompaunidhef the subject

enant.i oners. . usi |ous met hods known in the art,
]nvan““Hﬁém§W§NmH@HH6ﬂe£gﬁ ‘the use of chromatography on 5
chiral col umms.

Furthermore, the subject invention provides a compound of Formula II useful in the manufacture of
a compound of Formula I, in that compounds of Formula II serve as intermediate in the preparation
of compounds of Formula I. As depicted in Scheme 1 these intermediates of Formula II can be

converted to cornpounds of Formula I by use of CuCN, optionally in the presence of Cul.

R3
F R4
N 0
\\
—_—
rR2 N HH RS
)R
§ d}—R1

Scheme 1

Compounds of Formula II can be prepared as described in WO 03/084963. Optionally, several
compounds of Formula I in which R2 has the meaning given above except that R2 is not hydrogen,
can be prepared from compounds of Formula II. The latter compounds can be chlorinated using N-
chlorosuccinimide or other chlorinating reagents known in the art, yielding compounds of Formula I
in which R2 = CI. These chloro compounds can be transformed in compounds of Formula I in
which R2 = (another) halogen, (1-6C)alkyl or CN using various reactions known in the art (Scheme
2).
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Anot her suitable nethod of resolution is the use of

optically pure acids such as tartaric acid or
w@b@soyphos to prepare diastereonerically pur ePGHEPEOTO60225

am negzof Formula Il in which g2 has the nmeaning as R3

F n | 4 . Methods tRa Rhes of Fornbla Ilb R4
@" se of these am prepare am de
V Qr S are descr) B3/084963. R3 R4 O
N Br N g5 N H-R5= NH2 &H|Rs The—ter b usgd |
N
R1

Hy R5
(S geNcription have thé fQl | owiNyg neani ng: 15
(1-72 )akky$1is a branched or“-uhbr an&ied al kyl group
having @, 2, 3 or 4 C atons, for @xanple nethyl, 0
Schemegy |~ propyl, isopropyl, butyl, sec-butyl,
tert-butyl, and the like; (1-6C)alkyl is a branched or
unbranched al kyl group having 1, 2, 3, 4, 5, or 6 C
Racematat ofsompaamdexé ifpteaulamedrhyfl Foratuley 1T, capr apydparaitciogmte fhelir, enantiomers
i hutyl, sec-butyl, tert-butyl, pentyl, sec-penty],
using vafigyst %WP§$ kngjg yp ,tﬁe SHc OPXYAN mﬁ%ﬁyiﬂ%?i&ﬂ thgrie ¢fechromRatography on
chiral coRfhpkl ogen refers to fluorine, chlorine, bromne or
I odi ne; For the purposes of the present invention, and
according to the practices of Chem cal Abstracts

Another gﬁ%ﬁ%%&%ﬁ?ﬁ%%%&%bk&%%m %ggﬂﬁggﬁﬁ% %%H as tartaric acid or
Phencypkd@BipeearS@akiBic¥mefiedl 8 salfd b PardiB8y o f F& @D GRGIKRMA R2 has the
(cis) when nam ng fused 25 polyc%pllc compounds such

meaning gs it Horswlaf. Ypbogy oswapare amatss od roghalk [ sad dhgiesosafgbebe amines to
to,ne t he elativ te LSty where the ring
prepare agld%es 0 orrn%lla.lf arg éiselsctrll 8?} 1&(@@?@5%1%}3'. )

stituent inp is located on
the same 6 WD 2008/ 037746 PCT/ EP2007/ 060225 si de of
said ring as the bridgehead substituent (which in
Formula | is hydrogeng in positiongl4b. The neaning
of the term(cis) wllYfa ¢ be clear to those
skilled in the art Er- rations in the
various Figures, D agrafs tion Schenmes. 5 A
racemate is a mxture R eg parts of enantioners;
as wll be known to those ¥ | ed2in the art, a
racemate, also called racemic mxture or racenc
preparation, is optical Fgmuladieti ve since the optical
activities of the dextrorotatory and | aevorotatory
enanti oners cancel out. Also see RT. Mrrison and
The termRudéd iBMY dedFigAM BavehBETolokingd Bkghifst) . Al lyn & Bacon,
Boston, 1973, p 127. 10 An enantioner is called
(1-4C)alkyh gy or lpraghed yorwwéranched glkybereyp haptng bel.et ot fati ademaf for example

i.ts opti.cal actiyvity, t roduce, a unt.er - cl ockw se
methyl, oy PO BrrBRY B e R Br SRR, B QRTINS Kemi s, o
(1-6C)alled PpoURdchal dambeilched alkyl group having 1, 2, 3, 4, 5, or 6 C atoms, for example

methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl, sec-pentyl, iso-pentyl, hexyl,
sec-hexyl, iso-hexyl and the like;

Halogen refers to fluorine, chlorine, bromine or iodine;

For the purposes of the present invention, and according to the practices of Chemical Abstracts
Service (see Naming and Indexing of Chemical Substances for CHEMICAL ABSTRACTS, the
American Chemical Society, Columbus, Ohio 1987) the indication (cis) when naming fused
polycyclic compounds such as those of the present invention shall be understood to mean the

relative stereochemistry where the ring substituent in position 1 (Formula I) is located on the same



10

15

20

25

30

dextrorotatory if said rotation of the plane of
pol arized light is clockwise (Also see RT. Mirrison
wa@eas®3™6 Boyd, Organic Chemistry (3rd Ed). Al PGTER2007/060225
side of sa?ﬁﬁﬁ as El:%lst{r@ ellle%gtgﬁostlﬂleﬁﬂ&rﬁ 6\Cl\clﬁﬁvle]¥8rlnlu e Slhg{ﬁ%p@x? if gosmon 14b. The
meaning ofthegernf @tis) sl tfaricotatedseycleardo those elrillddbin the att $tonf the illustrations in

. laevorotatory) of the.rofation of the plane of
the Varlob%ﬁ&l"?eﬁeﬁlaglfaﬁ%ﬁanﬁ Reg MCHn the tenperature, the

wavel ength of the polarized |ight, and (when the

rotation of a conpound is determned in solution) the
A racemago ficemiztaiciodeqaal patthef sreintiemers( al wol beknavn ﬂvbth@&@ skilled in the art, a
racemateﬁ%l\ég E%E&%&%%& I)p&)lx%cé; glm Egsé%n?}/cf Erfpariﬁepnrﬁseolzﬂc\é\g% él}agag% since the optical

act1V1tlesr(ﬁCtﬁ9fd@£tr@Bfaltd3kta}rid and offthtoBaenanab meRecaadTRAMNARO seec R.T. Morrison
according to the invention nake them suitable for use

and R.N.iBpydoRtgasic @lentistry (Ird ). flbyoy & grasaudiasem, 173y p 124.
femal e contraception, and further for female HRT, the
treatnent of gynaecol ogi cal disorders, as conponents

An cnant@fmdra} €alled didvioaR&piyi Whenain ik fotndlivpgh dstcirginaBéiotiss optical activity, to
focussed on the anount and/or_|ocatigon of progesterone

produce § geuayrrlackmisegtatigy et thesI%%}@sof pebiized Eghtal tkewissud peyaround is called

dextroroﬂa{orf ?fnsaﬁiem?e{tﬁ)%etﬁ{tﬁg faﬁe lah%%f 5 tqgklloxlﬁxlvﬂpzkis%%ee £OT. Morrison

ants o e co oun ccord to the 1nvention.
and R.NTBeyctdmganmdéhanhs@@rdrﬁchntAﬂlgn &rﬂ&acbmrBhﬂon bE78spflub). As will be
reat rent. of endonetr.i o

for the. . IS rrh e
known t%h%ﬁé?}l%ﬁrlﬂé a1t JOWR¥T o h%%%? acqa‘e 3%%r0r0tat0ry an,

‘minus’ Rﬁt RORRLARS) 88 thekdtaidsh F L g)pa%@ Gf 961§19£e‘€|1ef1§ht RONSendent on the
fraction repalr sarcop eni a, rail Y, skin agel ng,

temperattﬁr@Meewgecxlg]gth d;fstthg mqlar@md @t,p@@t Mh@pmesmtatgy}rpf @ngqmpound is
deterrmneéci N 8? ﬁﬁl e)rtgg Iﬁg%e[nﬁrgﬁ%ébgd %r&)qrﬂzeéft llgcg g%}/ gt Wpc y&d%lal(ljceed Organic

Chemist928aHd, MOGHEY-FNK dHaREIAS) THRS mmgrz& fSui t abl e routes
of admi nistration for the conpounds of the subject

i nvention (also called active ingredient) are ora

The progeﬁgé ul‘gf;é'b%g F 511tt§) \%11% I%ﬁ% E}D 8% H% %@8@@9 %%9% tOle% 1@!7ention make

them suifAGTe/ Ei?ZQ;@ﬁhOcﬁﬁﬁrab of patiétit eﬂicalrelfrd)dlmhutii,l Q. subswlarentuseption, and
i ntranmuscul ar, intravenous and jntradernal)

further faa rvalﬁ?@t HET: dhe oFcatenti Af gypaseplogicy] éhso%dqrhp%ﬁ?mppwnés of male
C S

contraceBREM' £ GIRREHTERnods T6oRAMOL BEnfah B4R MM iSh BF Bogesterone

receptorsah vtai'ieusamsu«m Fon greelditﬁrpurpcme racanot prafoerpt] ity enake i$otopically labelled

(ﬁhﬁrnaceutlcal Hﬁmg t|on t.hereof, will necessarily
variants e eNBPRIEAE 4¢F9 he FYCRERti ¢ effect to be

achi eved (e.g. contraception, HRT) and may vary with
the particular conpound, the route of admnistration, o
The compedndshef dhe iavahtioonaiy i furthef be hescfuhdioyithe dtcatudijteefi cndpmetriosis,

menorthgi e RhsO ORI b Bie) a8 cRD MU BB ! e other bone
disordersP€ionk 9frB@hn \Weda@htsarcbbenigleFialitd oS eagdhiy, fomakr 86l &ffsfunction,
as one dose or as nultiple sub-doses adm ni stered at
postmenqgpyad pNARIEMS.n tE1YRHCETOSTH eaRi?tSél@e ARaHYe hiPPAYstopls sidg oeffects of
chemothér%é%ttﬁﬁ?ﬁrg I(]I%Qaﬂ&[ ACS e.‘gtﬂré{a%t, 18rpar111 : lﬁ‘hﬁ %g’{ers
c oSitions conprising oun ccor I'ng to
Formula | in adm xture with pharnaceutlcally
acceptable 15 auxiliaries, and optionally other
Suitable hﬁﬁésa&ew&ﬂlﬁns%ﬁﬁﬁﬁ Yor fﬂéecoﬁl%uhﬂﬁbf @fc Sibsdct B@vention (also called active

"acceptable" in the
ingredient) are oral, rectal, nasal, topical (including transdermal, buccal and sublingual), vaginal or
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sense of being conpatible with the other ingredients
of the conposition and not deleterious to the
wo emspsEmt s t hereof. Pharmaceutical conpositi OPGI/EP2007/060225

parentera!tl gﬁchlQFﬁg gh%%l?tug Ealj‘ﬂgrgmugcrulé?r ﬁltrav ‘ﬁ%aalnd iﬁ@%t%gmal) administration or

(1nc transd erna ucca
administlfatjblh viagmahplanv.dgiarsptcific cipbodintcet, ﬂie dompolutidi ¢ag be administered orally.
subcut aneous, intranuscular, intravenous and

intradermal ) adm nistration or administration via an
The exaétnms@na{nd E@%&P@P%ﬁlﬁl@@ﬁlon@ﬁ’ {IRE  RIRPRIRAAY, 8NY contraceptive or
wel I known in the art of pharnmacy, for exanple,
pharrnaceumcmlgconnmomﬂs thegefhwas nedeesalydes derichdent mporwnrthﬂep@mc effect to be

. at., Renm ngt.o ceutlcal ci.ence 18t h

achieved ,\f&g( cogﬁ%cfegéﬂ? n%REJS) Vay 1856 w@e gleeg & lgli FWE%I}I{(]. éhe route of

administfaad, RE e dgeaind RoeAEsAbF @B Snd@MudiN@bject 83vhom the medicament is to be
Manuf act ur e Such net hods include the step of

administsed.ngi ng i n associ ation the active ingredient with any
auxiliary agent. The auxiliary agent(s), also naned
accessory ingredient(s), include those conventional in

A dosagd foe humahs {sGeienatooconsip 0 AP0 1 28 ahg ps lgabddyew Sightf ITht desired dose may
bi nders, diluents, disjntegrants, |ubricants,

be presenigs] 2sropgtdgse oy my aplwﬂbﬁgseeigaéml@ste%ﬁdtaﬁ APHIPPIAHE énteryply.
wetting agents. Pharnaceutical and contraceptive
conmpositions suitable for oral admnistration may be

The pregme Siam:mizbna&;husd ialso r etlged ds agentuanefitsres aod @mrpadduical compositions

t abl et s, dra or c or, as a r or .
Compr%% Arfpnaioung i gardipg oof G on upurs| Oh PrpBecsatipaly acceptable
aux111ar1ésngﬁ@ @Eﬁcﬁﬁallgaé’thﬁl fRraBEutRy SSORL athcafxRiRRE YSusPbePBSEStable” in the

sitions can further be processed into a
sense of bupg esinpatilyle avithethe mthef angredicntalof dundammisitemni amd. noB dieterious to the
08/ Q37746 PCT/ EP2007/ 060225 The invention further

raﬁﬂmﬁ? I Qes a contraceptive and a pharnmaceutica

conposition, as hereinbefore described, in

conbi nation wth packagi ng materi al, |nclud|n
Pharmacquiisek gempesidorsoincluss those ghitelle for rplosicetab nnafS@hs tgpigale (including
transdem@agmﬁﬁél’cs ﬁgit%ugﬁﬁglga@? A a%]Pgl Cr oéi%g g{;rﬁf)@%@ﬂ{hﬁg %ll%cutaneous intramuscular,
intravenc@ chnd Ontradpn@al) sadsdigisirhtéon dnp@atnisdntiod Wea aoimpnt .| HEEScomp051t10ns

may be presented in unit-dose or nulti-dose
may be R?%Pﬁr%i heray meghodwshknawnda dheart v pharmacy. fmssamals, using methods
such as t‘ﬁ@&t mrﬂpé?i il Gérﬁgrd B 8. fﬁ&‘ gt’ogr 'd[ax%nglhé’e‘ﬂpbéll Sc?éﬁ%s (18th ed., Mack
condition requiring onl ition of ster
Publlshlﬂgl gomgacgr t 9HY, , scko bsp(exlal‘rpl Bawva&.ePhamao@mzctaaS Bspardéions and Their
nsdermal 10 adm nistration, e.g. gels, patches or
Aﬁm%ﬁw@%?ays can be contenpl ated. Conpositions or
fornulations suitable for pulnmonary adm ni stration
by nasal inhalation include fine dusts or msts
Such met}md@ tmq]mgp thb@te@eqfebratgmg blyassg(aat@noﬁhe resties egradbed with any auxiliary

ressurized, aerpso nebul i sers uf fl.ators

ogent. TR R S L RBS RiFisn o el P e i e Sl e Honat in e
art (Genﬁalﬁ@ supray QichdR\datiess, FORSY, Bindegs, Afluénts, Wisif0f@nBf 1LBEEANME colorants,

mat eri1 al, encased by a rel ease rate- regulatlng
flavouringwaptarati-osidents; ml weifiggaeets.o be appl i ed

subcut aneously or locally, and wll release the active

i ngredient at an approximately constant rate over
Pharmacéuical andedoyitrb@pgec panpaxitonefsuitdbieforfotdl admsiistrat®nfnianbe presented as

weeks to years. Methods for the
discrete dosage units s¥1ch as pills, tablets, dragées or capsules, or as a powder or granules, or as a

solution or suspension. The active ingredient may also be presented as a bolus or paste. The

compositions can further be processed into a suppository or enema for rectal administration.

8
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preparation of inplantable pharmaceutical devices as
such are known in the art, for exanple as described
WO 008P3BOB306. 20 The conpounds of the inventiPCI/ER2V07/060225
al so be admnistered in the formof a vaginal ring
such as described for exanple in EP 876815. The
The inveatiorp Gurthets iafludehea ¢ontrectption andiy dhermariticad tcempdsition, as hereinbefore
: onj unction w th estrogens, rogens, .25 .
describe rlagee‘fl%@e%el vt P?J“rk&é%‘gt e@@ﬁgfj iaRldBenpTugfions ok the use of the
composn‘f(ﬁ’lnfBPH'ﬂgegassﬁé‘f‘&n‘@e%lfeQieh&l&g' d, vitamns, mnerals etc.
The i nvention is further described in the
fO||0MAng exanpl es, mhlch are not in any may intended
imt .the sep nve

ti
For parePI??r?I aed%’%%ﬁ?l%% i oF‘PIBP/\S?Sh bonéb‘ﬁl?]g’\‘}? e 3?‘@ “8&&8“60“5 sterile

injection CiRCEEmpodiicii| 104 BB thR&BRe LiBlinit-doSP BL hullt)- d@ieoéﬂn@éﬁn&s WGr example
2008, 030746 e EPa007T 0e0ans i copper (1)

scaled vigls samidcpanmyles; apd mgigrrl(q ;toteédndaefregvsmed (dyaphilispd) condition requiring
only thesy(ldlt?&{ %? StQFieXC%u&j Ic%Egeg)lécgw 8}%&9%5;5 y\!vat%Z C[g‘?qgoto use. ]f"\}?r: transdermal

nantioneric Ssi um’ nate
admlmstll’ztﬁbmre MG, patctrg rtﬁ‘SSpua?ys%ﬁlnf‘@d eonttaplatdd. Congpdisitiohs or formulations
hydr ogencar bonate. 10 :.sodi um hydr oxi de Na2SO4

suitable fgbgnlgmngm gdgpipisiyaton: c. gd_hymaéqxldglyé%t;qnl 1m:l§ée fipgdeyts or mists which may
be genereﬁ%ﬂé?% hARWIhQxd %osem@ssun%dgﬁg;%isp ?{wuglsélg gﬂ glsséﬁla% :

magneti c resonance
Separatlon filter Si02 : silicon dioxide (silica gel)
The com-II)-I0_|unds otfe:[ er ?IP egtrlgg lélarmaglso be administered in the form of devices consisting of a
core of active material, encased by a release rate-regulating membrane. Such implants are to be
applied subcutancously or locally, and will release the active ingredient at an approximately
constant rate over relatively large periods of time, for instance from weeks to years. Methods for the
preparation of implantable pharmaceutical devices as such are known in the art, for example as

described in EP 303306.

The compounds of the invention can also be administered in the form of a vaginal ring such as

described for example in EP 876815.

The compounds of the invention may be administered in conjunction with estrogens, androgens,
progestagens, antiprogestagens, and other suitable compounds such as folic acid, vitamins, minerals

etc.

EXAMPLES

The invention is further described in the following examples, which are not in any way intended to

limit the scope of the inventions as claimed.

In the examples the following abbreviations are used:
CH,Cl, : dichloromethane
CuBr : copper(I) bromide
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20 Exanple 1 Preparation of
(-)-(cis)-N-(7-brono-8-fluoro-1, 3,4, 14b-tetrahydro-2H
waledenzopd, f] pyri do[ 1, 2- d] PCT/EP2007/060225

[1, ] -yl)-2,2,2-trifluoroacetam de (Fornul a

CucN ||;Ad£?é@%%@d‘é2 =“R3 =Rt =R5 =H 25a 2

Cul [ ( SedppontD-i@dide di f | uor ophenyl )i m no] nethyl] phenol A
solutign. of 2,4-difluoro-6-bromaniline (5 g, 24

DMSO mm&)lleab}’éP‘Flg‘iﬂl‘éq dehyde (2.5 nL, 24 nmmol) and

DPPA DP-1& L GzARl d (14 ng, 0.07 mmol ) in toluene
(120bmj imsﬁlﬁgﬂét éd to reflux in a Dean- Stark

c.c. apparaatioscfioexc@sss h and then all owed to cool to
anbient.te rature. After adding triethylamne (1

KoCOs M)pq%??élupég%ﬁ?'@%em xture was concentrated to give the

M cruglglaki tl e conpound (7.3 g, 30 97% which was used
wi thout further purification. 'H NVR (400 MHz, CDC13)

MgSO4 6. omagiegmny splfateH) | 7.01-7.06 (m 2H), 7.39-7.45 (m

Nchog(Zr';i'?szo)dYuﬁggi%bgéw%ggn%aw3: 62.(3, 1H), 12.69 (s, 1H).

NaOH 8- pyoaimm Kydrbxide odi benz[ b, f] [1, 4] oxazepi ne 10 WO
2008/ 037746 PCT/ EP2007/ 060225 To a sol uti on of

Na,SO4 2.1 fodsigp@fase 2, 4- di f | uor ophenyl )i ni no] net hyl ] phenol
(14\5p s.mmpl) in DVBO (0.43 L), K203 (12.8 g,

NES 71:1?315°rﬁ%’6?§1§%1n3mi%-00m-6 (145 ny, 0.55 mmol) were

NH4OH addedmonifiehydestiti¢ i ng m xture was stirred at 140 C for
2.5 h apd then allowed to cool to ambient

NMP tehlﬁ'éflﬁpgl%lfmmlﬁr (0.6 L) was added and the product

NMR  WaSpclak 8bfdid¥sdiahds ation, washed with 5 water and
dri ed under reduced pressure to yield the title

P.S. filtew onPlosadegadBion fojter 10099 whi ch was used wit hout

3i0 furt.f]er ur.i f'tclati oB. "H NWVR (400 MHz, CDC13)

10, g griligongporige (sflicaggly 11y " 77 10-7. 14" (d, J = 8.2,

THF  1H)tetrdhy2Bofdrad8 (m 1H), 7.34-7.37 (m 1H), 7.46-7.51
(m 1H), 7.55-7.57 (d, J = 7.8, 1H), 8.47 (s, 1H).
(mz) =292 + 294 (M+H) +. 10 c.
(9-(cis)-7-bronmo-8-fluoro-1, 3,4, 14b-tetrahydro-4- oxo- 2

Exampig] - benzo[ b, f] pyri do[ 1, 2- d]

Preparatidn 61 GX-6OPNR-biro@ar§ fkyito-L,3 ACH 4b-(ekrahgdi ¢ 2 HAdipehizodks f] pyrido[1,2-
(7.2 q, 63 mmol) was added to a stirred sol ution of

dl[la“]"x@zﬁ?‘ﬂ%{)yl)“lﬂ’%r&rr‘ uorgagtAmide £ 11 1, 4] oxazepi ne (46.5
ok ) —ick, Xyh eng; L8 k) = the m xture was heated to

(Formula14’0 ?C fdgf’ﬂlzrol%h. %ghgk§£fg ion mxture was allowed to
cool to anbient tenperature, ether was added and the

5 solutipgp extracted, (3 X ith 2M NaOH. The pH of
a. 2-{1-bromggubiburenteabrempwclyllabeed"t o o 4 by Caddi ng
A soluticdN Y ALARRE Qb o6 lncT (36, PUOdHLT), K‘ﬁﬁpfﬁﬂﬂéh?&é €ds By, 24 mmol) and
filtration and dried to yield the title conpound
p-toluengsalfortic g¢cidgd 9ymevd.¢h nwasl) s éaluenict H30tmE uwah beated to reflux in a Dean-

Stark apﬁ#{Jslzfoggégnh %rﬁ IN%% glﬂ(gvgg%/[_t%’ (&%BATP%nP gérégglrgt M After adding

tricthylarhiie (L L) tBe RfactforbMiNtie wWdd)concdntrded e 48c(the crhtih title compound (7.3 g,
7.05-7.09 (d, J = 8.6, %53 LA T3 (m AR

97%) whichsgaszussd widroutyfugthgr jgurificagion. (K MMR (4090MEgeCP A0 §.95-6.99 (m, 1H),

7.01-7.08 MEPH), 7.39-7.45 (m, 2H), 7.48-7.52 (m, 1H), 8.66 (s, 1H), 12.69 (s, 1H). (m/z) = 312 +

314 (M+H)".

b. 8-bromo-7-fluorodibenz|[b,f][1,4]oxazepine

10
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d. Methyl
()-(cis)-(7-brono-8-fluoro-1, 3,4, 14b-tetrahydr o- 4- oxo-
wQkbodiobeme o[ b, f] pyrido[ 1, 2-d] [1,4] PCT/EP2007/060225

To o TN RN TR AN i 15, 0.5 oo
DMSO (BMGIIt)eKZ@Db (3. 8)3gr 78.8[rhmdi) a2 ’hﬂ Crown-6 (145 mg, 0.55 rnmol) were added.

The resut[lthn& gﬁ%@ﬁi‘g e\}(agg%n*ﬁ:é? g bfé}@/ e{? §9|? %&é]ége} tggn ﬁﬁowggf tﬁrﬁﬂo to ambient
temperatgtggggdtaﬁw i) RARSRIARH 2k ARl %rcfc@tctlw%- coltet &8y )ﬁlt‘f@c'[cﬁl Washed with

) reaction mxture was heated to refl ux
water an@ dhed Budes ecrlweed pressume tohyinldl th¢ 8tle Qompoundd@ S ng| lpowaszvhlch was used

without GGG,y ROV 0P G CALEF soie s (5 b 10714 @

= 8.2, 1HN, FIBL 28R, 16, BY4-GVET (nb. 1$l) fridetes1 @ﬂdlﬁyapsmtseom II& 7.8, 1H),
ive the crude title .compound (30.5 g 100% whi ch
8.47 (s, 1%1) B RP2 He9¢ (MiDher purification. (mz) = 435 +
437 (MtH) +. e. Met hyl
()-(cis)-(7-bronp-8-fluoro-1, 3,4, 14b-tetrahydro-2Hdib
¢. (H)-(ciOZDEEmbI8pRiordol,3, 4248 tetrhhydido- 01032 Pi-0ibtnyd [ b FRyPRIGHL,2-d]
Bor ane-tetrahydof uran conplex (1.0 Min THF, 970 ni,
[1,4] oxazppinentrsayboxylic agidled dropwise to a 35 stirred sol ution
Glutaric ?l)fnkl?agr?dg’ ( (.%_%r 63 OPI avg? oadfe% tﬂ i tmiegt sroallll}]tlodlr of 8 brorno 7-fluoro
dibenz[b Z}H 4]b:ka2@11%((@8/5&ﬂﬂlmbﬁn REENEP2ZDOT)) @ﬁd)ﬂi&irmxture was heated to 140 °C for

120 h. T]?%_%%Qt;oo rtr)n ! ﬁl%yr ! d ﬁ_tg]ﬁlé% t;‘r_)] agnil(balét%ﬁlgr?lp%rgéﬁ% i was a%ded and the

solution éﬂtf‘afc’cérdq3 W%ltﬁtﬂM 'i\ﬁl@HitTlférHH 8Pthct SIRBLARL Bt CQ}*?as?adﬂlsted to pH 4 by
Subsequently, hydrochloric acid (1M was ad

adding i bpduosldoumamld dholpuedughwes cglectasebls éidtrf(tlosmdnd_t)ed ®heeld the title

e was st for 1.h.an
compourgTi 1ty R i v SR Rl i ol oo Mz, ey
2.03-2. 14/\@§h¢pl? Ve th\ma(rﬁr 180D H3-D1we. (nff ey, 2% 7d7 .31 g, (MISO43-3.60 (m, 1H),
the sol vent was evaporat ed under reduced pressure to
5.46-5.43 (el 141 RO QR § iY@ 1Hohdduinil (maghh, @569”7@% (d, § m72§, 1H). (m/z) =
423 MtH) +. .
4°6+4°§%%+' I's) - 7(brg%0 8-fluoro-1, 3,4, 14b-tetrahydro- 2H di be
nzo[b f]pyrldo[l 2-d] [1 4]oxazep|n 1-amne 10 A
ure of acetic acid and hydrogen brom d

d. Meth)(l4:3},601@&71{45?%ﬂ3%&3t4®14pefteﬁ9|hy(lyq-4 oxo0-2H- dlbenzo[b,f]pyrldo[l 2-d|

8 fluoro-1, 3, 4, 14b-t et r ahydr o- 2H- di benz
[1410"34"?’{'@)1’?%?% ,2-d] [ 1.4] oxazepin- |

To a solq»t[o)lccﬁfr(liai-l(ﬁm)e7 bﬁﬁno’.’-@ ﬂu@ﬁo 34, ) 4tated-alsydro Hexkoedrdiboghd [ hipyrido[ 1,2-

a1 410%%%?’5&' o TEcien S Rac-2anen oh Slen ol tamine (76
mL, 54 n\ﬁh@)llj a%@hgléﬁ%oﬁéh%r&ﬁ&%‘ o€l mIAYE mHNES WS ARI-dWIrkdreaction mixture

brine, drie and he sol vent was evapor at ed

was heatechtpereflne d‘mu &r@swéyi@eﬁl@nq,h(él 8 mhe7&rmobe Dt wad alded and stirring
919 furthe

was contwngg?rrgtl (ag; 20 (Enég T c@ohgg éloyn\gaéo?rﬁ%d%lgv_\érgtgreut[he AR mixture was

dried ovdr-P.S ( Bité)and- d%@d’fﬁteﬁ tfo| gi% frelerdddtidld |@o @bl (B0 P 2H609h)Pwhich was
enzo[ b, f] pyrido[ goxazgﬁ -am ne
used WItl(omsfurQEhpwféﬁwog (sﬂ/@)l fhy|4 4(Mr&hy| - 1, 3, 2- di oxaphosph
orinane 2-oxide (1:1) 20 To a solution of
()-(ci s)-7-brorm-8-f| uoro-1, 3, 4, 14b-t et r ahydr o- 2H di be
e. Methym (:E)[-(razsﬁ ApyromiofSiilzord} 1,3 4]14b} torakeditor2 H- (Hmm[l(,ﬁ]iiyﬁag[,l,z-d]
8muol) in 300 mL of CH2C12 and 60 niL of 2-propanol

1 4]0xaz§p115@)-yl)carbamate
Borane-tetrahydofuran complex (1.0 M in THF, 970 mL, 970 mmol) was added dropwise to a

stirred  solution of  methyl  (%)-(cis)-(7-bromo-8-fluoro-1,3,4,14b-tetrahydro-4-oxo-2H-

11
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C was added a warm sol uti on of (+)-phencyphos (6.19,
25.59 mml) in CH2C12 (300 nL) and 2- propanol (75
workgos/0Ti1és m xt ure was heated at 86 C. About 50BCTrEPHD7/060225

s GRS Sl 400 LS00 F R 1),

resulting 2hixmon oes stiatded amﬂileﬂt tampératate meghtSubiequentlyZ 5(9d1@phland acid (1M)
then gradual |l y cool down t

0
was added g{ropsgiise potdliyp Litiga o gwqa&ﬁ %é@ynkmlﬁ 5?%11@% rwgélﬁs gvas stirred for
1h and ti¥nt Jﬁhge(p%?tﬁae@l%ll a%@tgted Eﬂee&rgﬁlﬁc YayRl Gval Zvakn&d Qfltrl]l CAHAd brine. After

product (e.e. "= hi S conpound was f
drying (MgSOysitlad Isplvent Wasmvmrhadoﬂmder CethCeg pre$urqort®pmiélthé Zerude title

compound(g§5§0/§7%gdﬂﬁze Jhe, yhl (ﬁ+ﬁ9np0und (12.3 g, 39% e.e.

(-)-(cis)- 7 br onp- 8- fluoro 1,3,4, 14b-tetrahydro-2H-di b
enzo[b,f rido[l1,2-d] [1 oxazepi n- 1l-am ne 1M NaOH
f. (i)-(cis()%brmw- rnﬂxﬁ ¥,1dbdetaak Otﬂidlwmbbfd)wrﬁoll 2-d][1,4]oxazepin-
lamlne( )-(cis)-7-brono-8-fluoro-1, 3, 4, 14b-
t et rahydr o- 2H di benzo[ b, f] pyri do[ 1,2-d][1, 4] oxazepi n-1|
A rmxtureaj”flaﬁalc( ékﬁﬂl(ﬁ) hﬂ_drami)hyﬂr@eﬁl Ibiﬁihﬂdyl(éfgl%, 20 mL) was added to rnethyl (H)-
2- di oxap hori nane oxi de é :dlﬁ 5145 42
(cis)-(7- br«smm%oﬂl}orpﬂ iﬁléle-tfélfah 8r2H- éﬂ@@iéfkpzﬂdo 1 I%aquﬁél-

yl)carbargﬁgldbe(?] %Q?‘Eéo i af’ hl‘rfde & &ngqé%%ﬁt Lg@d q’g %eﬁ%dog%gddfg%ﬁthe reaction

mixture W3] pcﬁi?é’d)ﬁff(b aaoRR 5M Na{DHo&m@tioayHrwwmtmxﬁed amtIEGHW?b hund the organic

layer wawgq%gé vﬁl&‘ottrﬂleoglraq%\n &é}(ﬁ;) %ﬁ ag)n évglﬁlar% ?rarte yeed pressure

to yield t%’l@ dRlde gi@lg%ﬁg)oﬁﬁ@ ﬁ_%@' I\/% QIG/OVWE CH ’V@}a!%%(s:%% ?vht%oitgﬁﬂﬁ&%glﬁcatlon (m/z)

—363+316§)(MﬂHf§9 1.89 (m 2H), 2.14-2.22 (m 1H), 3,11-3.29
(m 1H), 3.38-3.45 (m 1H), 3.68-3.76 (m 2H),
6.87-6.90 (d, J =8.0, 51H), 7.03-7.30 (m 5H).
- IEb VIR - 4119) Mﬂz34¢m hykiv8-2A1-dileiz8 1,2 4 -
g O)-(cis }-21 8 ' 9%&}2(‘ch|ral alil{AD%@%c.ﬁ)[ 3ﬁﬁ loxazepin
1-amine k&Hr hﬁdFOXmSh%rHunethyM-phz)lyl-l( A nfiosagwsphorsmedmsle (1:1)

o+ 480 8, e TS Y S g A g
[1 4]0xaﬂpbﬁh&ﬁhﬁ1’m (IR PRE] ﬁbﬂgmﬁlot)]m 300 mL of CH,Cl, and 60 mL 0f2 propanol at 50

4] oxazepi n-1-y]l) - trifluoroacetam de To
°C was aglgqutalv%%moqolutlon of (*)- phencyphos (6.19, 25.59 mmol) in CH2C12 (300 mL) and 2-

propanol((73 “f@:« She ngﬁfi’ggvzaggllehﬂéﬁ f@ﬁ% ®, KbbiiPs @HLan’ @E—P(;izdxigsj Rmoved by

enzo[ bf ] pyri oxazepln -am ne

careful R@pdi@tiomohnd i310anth )deZ@rcqjan@l—@@];Zac((&ﬁﬁ thd )mende was then further
i di.ne 6 , i f1uproacet anh dride (33.8

concentrfitd uBBE Al isoTatraded inehd Hen sl R0 $PEPUSaC. After Ih,

the form&f ér{$t8d wake a3TRIcRAM tfﬁ%@%ﬁﬁ‘ed‘c@ﬁh i. p!isoﬂhnol-rath% cﬁfeﬂ% ?i&d 12.7 g of
forimed were col | ected by filtration, washed

crude prad2CE2. arith % ﬂhlsv@)m;}oun@ms dhuitheed r@mym;plhz@dﬁy@mdnethanol CH,Cl, : 2-

propanol Ry 635 gon%V%M]F%ﬁ% Ct8pn%°’té,lll 1?433&@?’ a?heyz(j_n%) % di benzo

[b,f]pyrido [ 1,2-d] [ 1, 4]oxazep|n 1-yl)-2, 2, 2
trifluoroacetam de (31.36 9099 . 'H NWR (400
h. (-)-(cipnisjomo-§efluorgd, %ﬂﬂﬂsﬂstrahym Ulglib [bﬁwrldtﬂldﬁlkl,‘ﬂ@xalepm-
lamlne(m 1H), 3.73-3.80 (d, J = 12.9, 1H) 4.07-4.10 (d, J
=9.7, 1H), 4.31-4.42 (m 1H), 7.04-7.09 (m 1H),
IM NaOH {530 7mR 1580nmmaH) was’ added 7to 33sdlttior3bh (-)9cidB7-Broddo-§dluodo-1,3,4,14b-
=9.7, 1H) . (mz) = 459 + 20 461 (M+H)+. )[a]D20= .
tetrahydr_o-l%lrd](b@nz_o [11, j]@@lrsqlp’ [1 #Fﬂﬂi 1,4Joxazepin-1-amine (4S)-2-hydroxy-5,5-dimethyl-4-

phenyl-1,3,2-dioxaphosphorinane 2-oxide (1:1) (45,42 g 75 mmol) in 1L of ethanol : CH,Cl, (1 : 9),

and the resulting biphasic mixture was vigorously stirred at ambient temperature for 0.5 h. The
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Exanpl e 2 Preparation of
(-)-(cis)-N(7-cyano-8-fluoro-1, 3,4, 14b-tetrahydro-2H
W(nirz(h)emm[tcb f]pyrido[1,2-d] PCT/EP2007/060225

aqueous %& {ééfa%{e'%l&ftﬁ’ %%125980 H’@fa!nﬁ%ﬁé’ @&ﬁgﬁ@& ;E_ilfg f{é layers were washed

with 0.48f NaOH, dried (Na;SO4) and evaporated under reduced pressure to yleld the title

compount; G301 i el Has L £ig MITE €t T.ab*st Tl I 853 %0 m, 2m),
2.14-2.24 én4ﬂ}@)><§21qp3 @9 mgh)l%% R-225 r(ﬂnf '1%8@@8@%}%9}16 1688.6.997d, J = 8.0,
1H), 7. O}fﬁﬁﬂ)(naﬁal)NﬁPNMRS(4ﬁQ)l\/IH/a,sCECisb £ . z7o(m2zo =rﬁs6is +a$65 180H)". (ce. =

99.9%) (T H A {(GFO EBcRPG agiR™ (hS "PEdm Do bt v’ (el

=-202° (Was| paHed) i nto water, diluted 30 with NHAOH sol ution
and extracted with ethyI acetate. The organic |ayer
was washed with water, brine, dried (Na2SO»4) and

b - cisf RO RS SRS G RS FineFDGp D Pl

[1 4]oxazz>py1£~11é3ﬂj 2 Zﬂdtriim(gbu@tﬁlhﬁlet | t l e corrpound (8.1 9, 54%.
To a 5911]81211( ,Q% (-)4yis)- @-‘bg{m{ ﬁTﬂqoqu-Dl 3 Kg]lﬁh_kgte(rﬁ{lyqroﬂﬁ &1@618@[[( ﬂpyrldo[l 2-d]
[1 4]oxaﬂ<epgp-l jm%e#ﬁ; 2@ g7°}%7an anl.} 2&5 Eliz'%tufe"’ %ﬁi%&% 5‘%};) %d]:'[glrldlne (33.56

mL), triffiorehcdtc amtydtid? 3324 nilH) 2427 m2d1f ehaks added In®Bhearedulling Znixture was
. Hz, 1H), 7.29 (td, J,=.7.93, 7.37 and 1.32 Hz, .
strred. at g USRI BH Y K5 béhf Eé%@ﬁ%%gf%g a9 cpliectest JH@%{OH, washed
with CHAM) and’wrH waghr a]nd:dr@d‘l%derlﬂéliuce%aﬁéssﬁl@ rtodictd R t#e cobPound (-)-(cis)-
19F-NVR (400 MHz, DMBO) -119.08 (Ar-F)y, -74.96
N-(7-brofnQeschBYro- b3 .4, 14b-tatpdysiro- 2Hidiladngelé,iyrido PI52-g][4 8 arapepin-1-y1)-2,2,2-

tnﬂuoroa[cg«j%%u&}o(sijégz%)%a‘ﬁ'wgﬁboﬁﬁgl (@1@93%&9%% Vst 1.97-2.04 (m,

1H), SOFBQBQﬁﬁHEDn3¢£380(d.I—129 1H), 4.07-4.10 (d, J = 9.7, 1H), 4.31-4.42 (m, 1H),
) %6 chl oro-7 ano 8-fluoro-1,3,4, 14b-tetra

s) - N
7.04- 709]9@r15;4)2m15d1 bfnolt) f7]2,5y? @@ms@)@}lg -9.21(d,'3=9.7, 1H). (m/z) = 459 +
s oo Sz Vs 1 v oacet an e (Formi

suspen3|on of
-)-(cis)-N[7-cyano-8-fluoro-1, 3, 4, 14b-t et r ahydro- 2H
ExanHﬂecl?benzo[bf]pyrldo[l 2-d]

rpars ) QUS0PSR Ao riaon 2.
[1,4]oxaupﬂl-mwmmmﬂlmrmmr@mes nL, 46.4 mol) and the

Formaf SR PN RS R S e ot _anyent L erperatur

A mlxtﬁ‘@t esf anf(@NINRATHRIMIRIuor&l YA, 1@&?&1@5&&&&@ dlbgllih%H%pyrldo[l 2-d]

onbi ned organic | ayers were washed w
[1 4]0xa7(ean|1)1 bl W tthiflhoropestantige (7 ch(MQSCﬁ)lCNr((S lévabé mamel, Cul (0.754

RO O R e

microwa@ gﬁ 5(portidrs). SAftdM-coBHENI QKD -t E3atier Bifthiday - poured into water, diluted
4, 14b-t et rahydr o- 2H di benzo &b f]pyrido 1, 2-d]

[
with NHszzl selution e cxtrygtyd with ephitl acetpigo bg@@a@m lgger \(/qs6wgsh@d with water,

brine, dr1 &D@ afdgz %cc(r%%?tri\(gg B%&%?r%&ﬁ)c?&' pfeés%@ggﬂel(_&/rﬁntﬁls%%i tﬁ%‘ rgglalned was

washed V(llﬂh dietH;ﬂ ,ethér 414d é@stalhzéd 1o bivehlas title E)mpdurfil(8(1My, 34%). ' H-NMR (400
Hz

MHz, NSO 169 1001 74 (b1, P82 (m, 1H), 2.01 (. 1H), 3.16 (m, 1H), 3.85 (m, 1H),

4.14 (d, J = 10.01, 1H), 4.39 (m, 1H), 7.10 (td, J = 7.74, 7.3 and 1.32 Hz, 1H), 7.20 (dd, J = 7.74

and 1.70 Hz, 1H), 7.23 (dd, J = 7.93 and 1.32 Hz, 1H), 7.29 (td, J = 7.93, 7.37 and 1.32 Hz, 1H),
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20 7.19-7.40 (m 4H), 7.66-7.74 (d, J = 8.2 Hz, 1H).
19F- NWR (400 MHz, CDC13) -105.82 (Ar-F), - 76.33
W@ B30883)46 e. e. = 100% (ch| ral pak AD-H 25*0. 46 BOT/EP2007/060225

7.42 (d, f[fl?%@lggﬂi 7'57?@?95;&?63@2_ 1020, 9921 ﬁ"_l(mi @(1 —HPME rglgﬁﬂmo MHz, DMSO)

-119.08 (Ardpar/dt 3o WEF;). e.e. = 100%. (chlralpak AD-H 25*0 46 cm, heptane : isopropanol

=9: 1), 612@6 béi%%%‘éﬁt{‘]ﬂ]ﬁ%:r% qg[é%{ﬁfrﬁ{g)s 4, 14b-tetrahydro

[1, 4] oxazepin-1-yl)-2,2,2-trifl uoroacetarri de (Fornmul a
I,R1:CF3 R =CN, RB=FR4 = H A m xture of
-(cis)-N-(6-chl oro-7-cyano- 8- quoro 1,3,4,14b-tetra
mpl dro 2H di benzol[ bf ]
e|o¥r|do[1 2-d] [ 1, 4] oxazepin-1-yl)-2,2,2-trifluoroacetam
Preparatl(‘iilia of ((Z) @GS)QN [é-zhfbrm})ano@ﬁ:ﬁbl((ﬁl 9,-4é B-tetraBPdFITRH) |

nm.) was stirred

dlbenzo[kmmﬁrlﬂo[hﬂ aﬂ@gﬂ]Q};az@pm-lfﬁ{]tz,mtthﬂh}@mamg‘mﬂem or ovaye
(Formula(l' R@@ tRZon?% R R £90lng down to room
era e reaction m’xture was poured into

To a suspwtleﬁ of l—D)(cstNl—[ﬁt@dn(f-SrﬂLib@o -1130%, p4tetetraRy doo-2¢- mbbraioﬁb SIpyrido[1,2-d]
ated. The preci te was redissolved in yl
[1 4]oxa2§e@r ]a‘B’Q Za%a'tflﬂlé°f§6¢qt9d%ld9\/é]r7e1 Eefdy YY) in .THFr%i@ﬁec?ﬁldedrN@S (6.16 g,

46.4 mmgll)leagléi @ﬁﬂa%%%ﬁfceéﬁa . SS[HLUI% @r&n%ﬁ WASHE destit Ilﬂﬂtﬁ% ovas stirred at

and evaporatec ryness to
ambient empdmtidd faorp huite wactdn m;stumuwm ﬁheld pblyreﬂ e IWater and extracted with

et e R P 5 025 LRLSI, S S0, SRR it brin,

dried (Nﬁ{%@?/aRAﬂd' é%o?a@ecﬁ Lty eaf%o'?@ thétdr?dec QOB Hﬁgi %15(19 vihs }_ﬁﬂrﬁed by flash
chromatordphy ( (r$101,|—|)eth32 aektyterherith)c) B @Ve{ nﬁ) Ggﬂj)-N -86-8l7logary-cyano-8-fluoro-

1,34 14b7t}_|§§hyldr%éﬂ((%]berizﬁ;b ﬁgﬁ%@[{% d]E']ll_gjb&z&amr_]z-?])#-'t@ﬂ%o%c&tamlde

3 8 HONINIR HAE A 13.92
(16.1 g, 8%) F}%N 74(%(50M ;i@wl( %gﬂg@g%(c Ir;rlﬂ)ak %gl 1H), 2.02 (m,
1H), 2. 882@&01 3.05 (em! Hhebtdafie J= | §§,,H‘zo,bﬂhdl| 91+ng, lH)gp 97((144]27 944 Hz 1H),

7.19-7. 4@%1) Y 6+6 7[721(5’ PO-87 1291 (O iR 3o Vi), cBERTRIES & (Ar-F), -

76.33 (C()C)ng eles): INO%(cmlﬁ’alpﬁb ADCY 2504 3i; Béptdneorisopkogand] £4b- 1) (m/z) =
ydro di benzo[ b, f]
440 (MJ“HQ/r MI@[ 1‘2187[@ 4ﬂ dkeaddph n- 1-yl)-2,2,2-trifluoroacetam
ide 10 (Formula I, RL = CF3, R =C, RB=R5 =H R
= F) a. 4-brono- 5-f| uor o- 2- ni trophenol To a sol ution
Exampleo4 4 br ono- 3-f | uorophenol (89 g, 465.9 mmol) in a

reparsf, S O RERR B TR e Bt

[1,2- d][ldt']&&%ﬁlﬂ f&ﬁ%zé—ﬁnﬁhﬁi@d&c@tahﬂﬂé‘ed fromcolourless to
bl a The resultlng m xture was stirred at 0 Cfor 1

(FormulaH, BricF €ReR2poGNeB3iTRO Rt eH) The or gani c | ayer was
washed (Na2SQ

A mifR ot RGBT ReEt WoRS  arf R SRdibenzolt
pyrido[ 1} QQ!IPIOMBQaZKé@inCh;IF}@Q Mﬁﬂﬁér@é)cekbyma& a(s |66 €hromeh@enaeyN (3.9, 43.5

t ane/ t ol uene

mmol). CyRaice S0 mgrb AN VPGRAE RSN Yesal g 20 rinogt, 190ChIR0 Watt with
cooling ié%ggroWe (1%3([;(])03?\1'?n§).9 r%bol‘}ng d09W19 to ry_gn te§1p§1§m1(r9, the réaction mixture

was poured into water (1L), stirred for 10 min and the precipitate isolated. The precipitate was

redissolved in ethyl acetate and the solids were removed by filtration. The clear ethyl acetate
solution was washed with brine, dried (Na,SO4) and evaporated to dryness to give the crude

compound which was purified by flash chromatography (Si0,, heptane : ethyl acetate : CH,Cl, =7 :
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20 b. 2-am no-4-brono-5-fl uorophenol A suspension of
Na2S204 (51.6 g, 296 nmmol) in water (122 nL) was added
wabasly77s® a refluxed m xture of PCT/EP2007/060225
: lno( j
2 D ando SRR RS Ao qh RRRARTI 0 34y, FPRNETRO T, Dpiso) 168
(m, 1H), f1082 anth)Aﬂt&ér(m;ddl)L a@4c(ﬁmnH)h3a4Mhﬂ; $HWe3.87 (] 1H),ed37 (d, J = 9.44

iz, 1), G @b Bt B 10 a8 ok L bty RO (€] Rer6 bz, 1), VF-

NMR (4@(1&/[}?2011)1\@80?511 B3 (A&CF)C ent gﬁc@cﬁ% ak \@99 b% Gcihhl%ak AS-H 25%0.46

| e conmpound whi was used w thout furth
cm, heptqmr iifopeerenol §922 (@/Z) =730 (M) N 84eezcqu(¢ =DMVBOTTHF).
4.65 (br, 2H), 6.60 (d, J = 11.3, 1H), 6.76 (d, J =
7.8, 1H), 9.80 (br, 1H). 30 c. 4-brono-2- |
Exampld £ 2, 4- di f ] uor ophenyl ) met hyl ene] am no] -5-fluor ophenol
A sol ution of 2-am no-4-brono-5-fl uorophenol (10 1

Preparation ol 9f 2, 46 H(@S)M@-Bbhzwwéfﬁyqé‘ I Zdiggoraerl,3 ,MMbﬁmrahydro -2H-
dlbenzo[?gfjgg 1&8@%@?‘? HLOXQZ%&'F] lga(ZJé)Prl r|08§(e§glrl1ﬁa§0|[))ealnn5t ar k

(Formulaglp Rar-aCBs RR2ot CO R3 -hRanrdd Rer B | ovved to cool to
anbi ent tenperature. After adding triethylam ne (1
m.) the reaction m xture was concentrated under

give 35 the crude conpound which
a. 4- bml\{/\lgguﬁlg% Wﬁﬁﬁ(gfheen fth her purification. (16.1 g, 99%.

To a solutidn NIFR- l(réﬁﬁ 3- mﬁomezmow%@nM@ 1REDER200&NE6 02 P5,CMHE40 mL) and

H,SO,4 (SEEE]\C rqi) Q?S °C3 ]Fﬁ\T(s éAS")_)') W%ngsﬂ_éfm mol)}_?wawdé% ggpwise (the

mixture ifhedfrdi co lgurl&s % 91591’()’3 The géstl tHrRehRE WAL Riifrdd htdo 4t for 1 h and then

oxazepine 5 To a sol ution of
poured info byraseroThe [o(@nrp Riyél war wbshed ywitld bneg, alricd dNas5Q4) wod dipheolvent was

evaporat%gh%éq]%%&l}ce e%‘saﬁeh) ffﬁréi ﬁlgs%iie? %&mﬁ?%duwglcﬁggs pulqﬁed by flash

chromato%&aphzve@ua; R tdac/tdlEne3 1h: 3aneo then 4arb MBETfIE6ro COMikropRenol (49.5 g,
nbi ent tenperature. Water was added and the product
45%). 'Ha8IR @01 dBieedDEY) 595t(Aak 1 10, 1Horshitdad 1ol Dr 10.606. 1H).

dri ed under reduced pressure to yield the title
conpound whi ch was used w thout further purification
b. 2-am1(16.-4 b’lroglo 5—@&%opheHONl\/R (400 MHz, 10 CDClS) 6. 82-6.99

I—(|)) 5 (d 1H), 8.38 (s
A suspenﬂq)n a28204 (51 g, 29 rnmol) in water (122 rnL) was added slowly to a refluxed

mixture ¢f4- ﬁ)ﬁﬁl’fb) >- %Tugf(QFQutﬁpli%n(q Cffll[l %,O 5?3 é’]ﬂ%ﬁ?:l%%ﬁlah@lt (l@b@( ﬂ{LS #he resulting

0x0- 2H-di benzo[ b, T |'pyri
mixture waazdhixoe for- €ar Bdicy Icbalime dow@tht saliscwam rfyluhrécﬂeff(a?ld%e filtrate was
S0l ut

... g, 69.5 was added to a stirre .
partially scoa?ealﬁratﬁ‘@m%%ﬂer W&ér%i% 3[,5 C¥rast Hthy ?fﬂzﬂl osihigie ptﬁﬁ gextract dried and
concentre(técff tdtale tﬂ@cr‘ﬂld@"ﬂiﬁE Jeol oﬁﬂ/d QRRh(BE el vARut REHE ¥hMfiGation (9.2 g,

heated to 150 C 72 h. The reaction m xture

75%). HAHMPQHO@\MHIZt BM) 4. 65)(lan2ﬁl)3|6t60t(énb€rlét3uﬂﬁ) G@fd(d, J = 7.8, 1H), 9.80
(br 1H)dl ethyl ether was added. The product was collected by

& ‘filtration and dried to yield the title conpound which
was used wthout further purification (16.2, 82%. 20

c. 4-br0l{lé-lglg%ghmbvmybmhmnql awinel 5-Buarophpnelet r ahydr o- 4

A solutionBf%- ;tﬁ'no 4-bromo-5-fluorophenol (10.1 g, 49 mmol), 2,4-difluorobenzaldehyde (5.36
mL, 49 mmol) and p-toluenesulfonic acid (100 mg, 0.52 mmol) in toluene (250 mL) was heated to
reflux in a Dean-Stark apparatus for 0.5 h and then allowed to cool to ambient temperature. After
adding triethylamine (1 mL) the reaction mixture was concentrated under reduced pressure to give

the crude compound which was used without further purification. (16.1 g, 99%). "H-NMR (400
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di benzo [b,f ] pyrido [1,2-d] [1,4]
oxazepi n-1-yl)carbamate To a sol ution of
W@ 200808536 7- br ono- 8, 12-di fl uoro-1, 3, 4, 14b-t et r BeyEPIHO7060225

Mz, CORRLESI8 7% diPa ST L0 00 H: 42 b 813 (.
1H), 8.8%GI tHY.16.2 g, 38.2 mmol) in toluene (500 nl),

triethylamne (9.7 nL, 68 mmol) and DPPA (10.6 L,

49.1 mol ) were added. The reaction 25 mi xture was

d. 8- broﬁﬁ@ﬁﬁlﬁlﬁ)rﬁt‘i’i“bbh'i‘{bfjﬂﬁ AfothzepiPsequent |y, methanol (40

added and“stirring was continued overni ght at '
To a solu',t@)ncof 4Ab110mo 20@4- d@ludmhnl;lzytllldener)aamto]éfﬂunroqﬂl@n@l (lag, 45.4 mmol) in

iLh 5 Na sol uti, 0 dried. (Na2 N
60 L. o BN REDE (2x 8, & 1P Sen el Th s le Gk madred at 50 °C
for 3 h alﬂaftﬁen wildwhQrto E481 tth ambiHt itdrhf@biuf) Witér Ia9 adé&pgﬁd the product was
= 453 + 455 (M+rH)+. 30 g. nethy

|
collected(by (t?étirfgyon( Pasheshpit®, watedi ndydred pn@emremﬁdt picpsaliy ¢ ovighd the title

nz 0
compounldl\%tﬁ%gxagie glséncﬂ %Xthpgcar %%llﬁ ation (14 ) g 19074 THENMR (400 MHz
CDCL) 638-8.90m, 38),3. mmi NHYE® 5 8¢t g6 718 o), segt(@ a)stirred
soI uti on of nethyl
-(cis)-(7-brono-8, 12-di fluoro-1, 3, 4, 14b-t et rahydro-4

e. {ﬁ?)fgts)zﬁbgg@g&zﬁz ?ﬁ{qo}‘g-gg Aij?4 -té't{%léydfo ’f% -2H- dllf_?_?éozbzegyrldo[l 42~

d][1,4] oxdzepinthlecardenyli¢ axid m xture was stirred at 35 30 C for

Glutaric é@l&dﬁ]ﬁ 22 ngg, &gsﬁy : glras Wﬁi d? ‘%g% gﬁgﬁggvﬁ r\/@F % bromo-3,7-difluoro-
dibenz[b, %ﬂ@& 37k @el ERZAQ4HEH0R %2len@t3ﬂ ML aﬂ@&e?ﬁlkfuﬁr@@ag Réated to 150

nd then diluted wth et aceta (30
°C for 72 the deastioh mhxtirrewas dfomed tol pwlrtg a(nlkmsmr)petdﬁlaesmd\ﬁbﬁhyl cther was

added. T]&ei, Bl‘rag o?{sg:toﬁg%%g%hﬁam?duc ag&ﬁﬁsurlg tlaerﬁltgelj ceol_nqlzélg(ei which was used
without f&&ﬂer(pﬂhﬁ):dtion‘i(lb 2, 82%).
()-(cis)-7-brono-8, 12-difluoro-1, 3,4, 14b-tetrahydro-2H

-di benzo[ b, f]pyrido[1,2-d] [1,4] oxazepine-l-amne A

f ( 485)%[1‘3'60&?032(&53‘9@ d(7t(l2r%nen{%%,;?rlﬁgn(¥r%rf)9grl4Brtg{paﬂ§dro ~4-0x0-2H-

dibenzo[bgi@)xidolt, bIaQ[Im]BxaTZEpﬁi-IJyl)eiﬂmhlﬁe4 14b-tet rahydro 2H-d
i benzo [ b, f] pyrido Hg oxazepi n-
To &) csplwipmt e ¢138. 2(#}T€64S) 7- bé?f8018 ﬁﬂi&?@r@éﬂ“brt@taahydm -4-ox0-2H-

: Af it c
anel IR0,y L LoBOR 18 989 L1 20HER0EH s
mL), trieBhylamihe @% ndxtGSamd» amldtthMlQW 6 nai@e@alt mmapwtieeadded. The reaction

mixture ShORHE ot e it St et () i ot J0Aet hug girring was

continued %Vé’ﬂn?éh@ at 1@ °er udRr bl §ONROMBedclidn ngtur@zv& \W%h@d" Wlth 05 M
was used without further purification. (mz) =

NaOH-sgutgs @GwiHried (N82504), and evaporated to afford the title cornpound Wthh was used

) -)-(cis)-7-b - o 4h-t et rahydro- 2
without éﬁ%%féﬂélh@%f%%%?%ﬁ&% mé?” 1% %4§%@* e e
(4S) - 2- hydr oxy- 5, 5-di net hyl - phenyl , 2- di oxaphosph
ori nane 2-oxi de sol ution

g. methyl. (@)-<$gis)7CTprommp- é,liﬂhéumubﬁA,lﬂbstetra!mrq-%ﬁrthhvmobh12p|yrldo[1 2-

-di benz |do[12 d] [ 1, 4] oxazepi ne-| -am ne
"”1’4]‘”‘(‘%% 8'535&1"3%{ mmol ) in 120 nl of CH2C12, 25 ni of
Borane (2 OFMQpaIi‘HI)IF MmIZGSZBnﬂi’ﬂol))f)vaehﬂlcaﬂOdrop‘Msé@o @ stiasd adid€idn of methyl
rm sol utjon of hencyphos (3.84 g, 15, 82
(F)-(cis)- i(]Tbrorno % l2ud1ﬂuoro 1 3,5,14b-?etrahyc¥r% 4- gxo( 2H- dlbenzo[b JIpyrido[1, 2-)
d][1,4]oxazepin-1-yl)carbamate (38.2 mmol) in THF (200 mL). The resulting mixture was stirred at

30 °C for 1 h. Subsequently, water was added dropwise until evolution of gas ceased. The resulting
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50 nL of CH2C12, 25 nL of 2-propanol and 25 nL of
et hanol. The m xture was heated at 40 C, CH2Cl2 was
w@200808117key evaporated until a snmall anmount of BCHEPADF060225
mixture Wstﬁr?&f%q /A4 et & Wltﬁt acm% qm‘ﬂ? !lIYd 98 9vith brine.
own to anbl ent tenperature. e precipitat
After drylmg (1,80, pfhic samtnt was rystoadtbd nedertrodydce [pdessine tblyﬁd:lé the crude title

compound. (;Tg? gg(@)gﬁn{?ﬂo @%1%4‘&128\”%?0 1, 3, 4, 14b-t et r ahydr o- 2

H di benzo[ b, f] pyrido[1,2-d] [1,4] oxazepine-I|-am ne
To a solution of the phencyphos salt obtained in the

h. (@D-é&ib)elrbrmne-}ﬁ,K23dﬂ'l4wgo-6,mlmtyahmrdaﬁ-dibeoio[bg‘tm’dthid[l,Z-d] [1,4]
CH2C12 (1: 9), IN NaOH (45 ml, 45 mmol) was added
OXazepmﬁrﬁda{’Wée resulting mxture was 30 stirred for 1 h at

A mixturdni?iae8tic haaNey atryrad hW&g@ﬂ %@(ﬁﬂﬁle'(@%%f 408 )exid /fde@do methyl (+)-
with CH2Cl12 and the conbined organic ayersvvee

(cis)-(7-trprprdel nliflio®- BRIANADHCtrainidet 2 INabeeal) /Amdidelapoilld 1ddexazepin-1-
yl)carbaﬁfﬂg‘ggo%% ﬁ%gﬁ cP El?e ﬁﬁ'}éﬁret ﬁw%/edeévggg g@t a?[r ﬁﬁ{)r (f ﬁg %gol_}ng down the

reaction 2BXtUredtas pourae ritltanae coleHfDITMHm@bluﬁoﬁ (pH19). Iﬂ%ay‘@(tracted with ethyl
2008/ 037746 PCT/ EP2007/ 060225
acetate agd sleégaél}Q IRy qravaspebegwiath bagpe. %MN@S@A andifhersplveniryyy cvaporated
[ %
under redglxcégl' ?l?r?zcg y?elg]tlgevéﬂutg? I[t%eacggl g%%(ti g Z:I g, 2?%/ Whl(l‘,hu}V.a% r1]156d without
further pmﬁﬁcatlon (rn/z) 381 +383 (M+H)".
(-)-(cis)-7-brono-8, 12-difluoro-1, 3, 4, 14b-t et rahydro-2
H di benzo[ bf ] pyri do[ 1, 2- d][1, 4] oxazepi ne-1| -am ne
i a%é@it?)r ’;g-gtl'ﬁnlg-?mﬁggﬂfl)uol«?l% M ag- wtﬁalgfdrﬂmhaﬁféhz&[ﬁ%ﬂ?fido[l 2-d][1,4]
oxazepiner §-Aminy ddS)aﬂ-Elel‘QIQ’-$5ﬂLmeﬂﬁ’13 Pivanly)- l;ﬂakdmaphiosahdrmhee 2-oxide
1:1 resulting mxture was stirred at anbient tenperature
a:n for 2h. Water (120 nL) was added and stirred for

To a sol€eh tdfo(ﬂs?J(ch:W-'B’rdino -She-dignéred , pa qﬂlb-@étfa@‘y@ro\l\ﬁ% dﬁbdntz&{lb?ﬁ)yndo[l 2-
off to yield the titie conpound (2.

d][l, 4]0X(a29pnqeci@;mm@ (12-Wy&and-@, lmaodl ) h?é)rleo 3(91212 £5t @h%ﬂw%rﬁmpanol and
25 mL OP etﬁ!;ﬁoqlap ﬁqze[\gasf J(@Xgla 520'119[ on[dlf é%npgéh hos fS .82 mmol) in
Xazep trl uor oacet m X UI'

50 mL 02 CFHCQ 25 mi4 offdWrdpadbl and 25 mL of ethanol. The mixture was heated at 40 °C,

(-)-(cis)-N-(7-bronp-8,12-difluoro-1, 3,4, 14b-t etrahydr
CH,Cl, vg)a_szqalrefully evaporated until a small amount of crystals 'was formed, and then the mixture

was gra@}a@l&n ggcglgctl ;&% 'tgOL%RI%?mtérﬁaeAf]l%l‘@z?%r&M t%%u Zw% Zf'ﬂgegéd off and
recrystalljzed@o Hieldnimoltitlcanohpbidil (328! gi20%yas stirred in a
m crowave for 20 min. at 180 C, 300 WAtt with
cooling. After cooling down, the reaction m xture was
j. RES7-bRER o B R difle 6L 1184, 14&'&5&&1@(1969@1 Hiﬂeﬂhﬁ[b,ﬂpyndo[l 2-d|[1,4]
cont ai ni ng product and sal’ts, was 'redi ssolved in et
oxazepingeleamine and t he salts were filtered off. The or ganl c

washed w th N sol ution r d :
To usol B PR ML atebi PR Gip e FRuon in 150 mi. of
ethanol @H}Elylaﬂ whi ol Nqunymahs ing@6]) twoasgddded tahe thd tds@lting mixture was
npound (1.45 g, 59% . 'H NWR (400 MHz, DVSO)
stirred foI 16(1?- 3t @BbicHY tegrm)eratgreoil" he rgquagys, lager wag ﬁf(trqqq;d wathggH>Cl, and the

cornblne %%pr&ay?rshggregg%%fg% rﬁwt%%ﬁ% I\Ifdﬁ[ %%Fdsé\]a&gg‘%ﬂ e]z_?)p’orated under

reduced preGsufcdto Jiekl the 3:;1”11(16 tifle cordfouhd2A3.30bg,-9B2% ) e=. Z 9% Khiralpak AD-H
= 424 (M
25%0.46 c(:rm he)ptane 2 prgpan =9:1).
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m
(-)-(cis)-N(6-chloro-7-cyano-8, 12-difluoro-1, 3,4, 14b-
WO edosabnyae o- 2H- di benzo[ b, f] pyrido[ 1, 2- d] PCT/EP2007/060225

e e U

oxazepint1 )fl)(LRS)trmi(o?emthS 12-di f | uor o-

o v i AR oL ARG L e i

d|[1, 4]0x91£éﬂ;11§‘e P‘dfﬂ?ﬂ@*‘%@ﬂ%‘ 649 Hﬁ%l W fﬂu&gretdf Iﬁétﬁéfdl 880 rnL) and triethylamine

chromat ogr aphy 012 / tol uene
(5.1 mL,c3§3tmambi)z @‘dlyt (bﬂ@lu(\reacetate (4.3 mL, 36.3 rnrnol) was added and the resulting

mixture §vg% Féﬂf/(g?ab 1en temperaturec}loall’% e\Vltzerq gd Cft)owa:llsf gddle’dlaffn%_ stirred for

additionallil @ &g Of R, toliyd prdeipikatd wik [fike A GFRR8REIA tHC o co%nl?ou%dt(z 74 g, 94%).
fl uor oacet am de (0.719 g 46% . M. 174 175

(400 MHz, CDC13), 1.65 (m 1H), 1.90 (m 2H), éoz m

LG )](i_?s)- F678c9yé;§1§ s, Igf_%?ﬂélgd'd)i?(%ﬂf'Qet}di%drg.}%ggﬁgbzd[w{mymﬁﬁl 2-d|[1,4]

oxazepnﬁl-@fl) Fz,laemuo%ace%nﬁe mn. (chiral pak OJ-H 25*0 46
. = 457,
A mlxtutel<9f22 7{’: s o 88501) ?ﬁpﬁ)) (E%érﬁb()ebf@n%g dszwsvﬂ lféo “tetrahydro-2H-

7 r
dlbem[%?ﬁ%‘f“?ﬁi R PR R AR B pecqiymds, GUEN (1 g 43 mmol)
Cul (0.123eg, r(hiWﬂnmﬂ)Zd-ﬂd NMPe2 oflb), \f/f}s Priyred do p Ini2rotave for 20 min. at 180 °C, 300
Watt w1t£. c:é‘l ogR%%teP llj.hid v%g?ﬁea%ag e@ngﬁ?x&% lrv%ﬁg)ogrmd[ 1nt00v;§t’er (%%0 mL). The

prempltat[e( Corfaiflink | QI RPRGNMI A MR LNEIREA] e AH A1 aceralel dﬂl@.rtﬁep 88RQYere filtered
Preparaton anal ogous to Exanple 5, step c, from

off. The Qrgamichayed was orash&t Withy Mb@‘}bﬁ@lltl‘éll ager, B8 Wrinandokd, aaddoncentrated
to give tllzté %ilg!ﬁfﬁloég(%l? e\gﬁi%il %vears]ycgysta 1526% to give gfleéliltfénc%nlpo%nd%l 45 g, 59%). 'H-

4(IUMH20DMJSXD leodege)nam 0%~ 0 he In([% lH 4133 (d,J
NMR ¢ 100%) 9 . I—E/NI\/R (g@ oL cr(msfmw 2 )1 mﬁg ) (

= 10.0, 1H)H§. 351(H02H()n9(0‘m)13 LH), 47403(ﬁ11 1H)ﬂ)7447(d5217ﬁ IH)a-|)76@i g5 6.3, 1H),
9,23(brésj b eHll )%[Q]/}g @lb(g\p +1, 7-di f | uor odi benz[ b, f] [1, 4]
ar at'i

Oxazepi ne naI ogous to Exanple 5, step d,
from 4- br ono- [(2 6-di fl uor obenzyl [ dene) am no] 5-
| uor ophenol

m. (-)- ((:@)I%(Grﬂgoqq ?1%3%8‘135?@0@”@61,§,4914b9t?b)@hy(115) -ZH- dlbenzo)[ b,flpyrido[1,2-
1, 3,4, 14b-tetrahydr o- 4-
4, 4]”@0“5&-%} béﬁzg{]ﬁ @]Oégertugy‘?éiorzo d] [1, 4] etranyaroes

Preparatiox aazmhmgnes Ite d?axaltxmkcyla ¢roac i(8.4Pr mpwi A boif dR)-@radNgbugnbes, 12-difluoro-

1,34 14b8tegn%fd‘5 2}173%?%0&64] ({S&h%[cg[flﬁ]gx%]ewa]z @B 2ﬂ?e2-<cr8ﬂquoacetam1de to
afford th€erde @Hﬁbbmﬁf‘@hﬁh WA rp’uﬁﬁ@d‘ By drakidehbma ggaph§ %S@)zn@ﬁzaﬂz /toluene 1 :

Af t er coollng OVVI’] the reaction m xture
9) and ctystslbizededoi gw@t(h)y‘[é‘lsad\é((at:lelorm%@hw W-li-ldlﬂnmr@ﬂ 3,4t 4tetetrahydro-2H-

dlbenzo[éga %rég%ﬁt 1 c?]ﬁlcﬁga z%rgﬁl]g é/l)tz’?%yg égrotﬁcget del(8 71&8 46%). Mp. 174-175

°C. 'H- NMR (430051\)/[Hz7€ t 85 T o, | uey @nm& 4, olzéthr e, aky dhot4), 3.04 (m,
- 2Hdi benzct)gt7 yri do E}

1H), 239[ @nAl]E&(ézSédph_l émb%ﬂe% (m, 1H), 7.66 (br, 1H). c.c. = 100%, R;=25.0

min. (chiralpak OJ-H 25%0.46 cm, heptane : ethanol = 9 : 1). (MIM) = 457. [a]p™° = -192° (¢ =

0.885, THF)

Example 6
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Preparation anal ogous to Exanple 5, step f, from
()-(cis)-7-brono-8, 14-di fluoro-1, 3, 4, 14b- 25
WO edosabiyes o- 4- oxo- 2H di benzo[ bf ] pyri do[ 1, 2- d] [ ECWER20aZ@50225

reerafe | GO0 B BB Lt 2

dibenzo [bm)pynao{d mqhamhze([ﬁﬂ-lnyl)acetaﬁlde crude conpound was

(Formulagl,:J é%é?%%fl@slg z[%rzfrrﬁtg\g gp)mﬂ g?i 02, toluene :

()- (CIS) (7-brono-8, 14-di fluoro-1, 3, 4, 14b-t et rahydro- 4
- 0X0-2H di benzo[ b
a. 4-bromh 3yl e fiflluwrdp henyhnwtbylend|aminof+-faotvpiene (11 g,

94% .. 30 t hyl :
Preparaig ShiloRShuyip. FERIRIC e pienf+ oy 34 rame vlyarmgispal 611 & 334
mmol) fndi bﬁﬁﬁf?ﬂlﬁbrﬁﬁéﬁﬁlkﬂ%@ Zg il 453.4 rnmol) gave 4-bromo-2-[(2,6-

oxazepi n- 1-yl ) car barmt e Preparati on anal o
difluorobenathdiec)gmingd-Spflyprophcass (d@éﬁ 100%) %). H- R(4OO MHz, CDCls) 6.83

@ 1=162 3&9 ﬁ%@e?'[‘ghyd?(o“ﬂ@ R 8251 Ee iy r i dof 1, 2- d]

[1 4] oxazepl n-1-yl)carbamate (11 g, 24 35 nmol),
1.0 Min THF, 24.2 nL, 24.2 mmol) gave the
b. 8- bror@ﬁd@%dt ltqredlbsnﬁéuﬂ{a Alopazepige 1009 . 19 WO

Preparatlﬁg g?!llggi [}:éggg_)% ‘éj %%1?4(1) fbion%o- -[5_ dtlﬂel%orr%thené%ghdegﬂamlno] -5-
fluorophengil bfé%rmmﬁrb),l)‘ e}mly(ﬁsﬂ@[g Q&g cB]O I{lﬂnpk)]gavﬁﬂmztekmcnmpbumh{]lﬁel g, 97%).
Preparati on anal ogous to Exanple 5, step h, from

met hyl ()-(cis)-(7-brono-8, 14-difluoro- 5
. ) -?zeﬁ)-%boﬁﬁls" ?ﬁuﬂmrmﬁt @@M&PM d%f4' 8591[ iﬂ%lﬂlﬂz%{ﬁhgyrido[l,z-

xazelnly)car bamate (1. , acetic acl
d|[1,4] Otﬂep‘lll)e lamrbloyyiluogmh br om de (48% 5 m_) gave the crude

d
Preparatiph i o G LRy B % e TPt PRo 7 utod el glogeepine &
g, 25.8 nithél) BenzgRiRiclanpydri oD 2-3]16 koA Ak cooling down, the reaction mixture

oxazepi ne-| -am ne

was dlssqlx;(gy ingetlny) deessty- Washed v eter, 4rigéh ENgASO) sndevdpersatgde ¢ffierd the title

I (1: 1) Preparation anal ogous to
Carboxyh%x mlq69é %WE , from2.2 g, (5.77 mmol) of

() (CIS) (7- bronD 8, 14- difl uoro-

etrah 2Hdi b f i do[ 1, 1, 4]
d. meth&;(é%bﬁﬁlq)-éjThra;ﬂ%n%14-@lftU(§'01 enzo gﬁlf]gﬁgdrgﬁog)xo 2H- enzo[b,f]pyrldo

12 100 mL et hanol (5 nlL) and
[1,2- dl[l(fq%)xuaggﬁﬂ i(jg%rbrrﬂ 15( Recr ys% allizati on(gave)the
Preparatlbntétfaldgomdu n8x4{0pl8 &, sRP%Y,. fbm (+)-(cis)-7-bromo-8,14-difluoro-1,3,4,14b-
7- br 8,1 b-tetrah d
tetrahycr A ISP TP ) i BB [ o (0P & 258
mmol), tF 5tﬁ§’1§ﬁﬁ'ﬁé @y analegprendlp oPEPT .2 wL, $18Pnimolf ﬁl@dnrﬂelflﬁmol (29 mL).

phencyphos sal t obtalned in the previous step
The crudg j[:og(pognd wad Buminesd By fashechrommatogtdpby ¢Dikhotehetng 0 eﬂly@ acetate 6 : 4) to
give Shagp{% a]ﬁlgfh vl 5. p?gp;rq%f 8 hl)galb?(%go '%q-4 di 15101% 149 4 lglg]tetrahydro 4-ox0-2H-

dib k, &d[$ ( ZoRiAR0r Bybéarbihhtd @1 Dg 19484, 14b-t et r ahydr
' enzo[oﬂgwdl[b)én%[g]of] pglrhl- dc}),%])l d] ? g] #
oxazepi n- 1-yl ) acet am de

e. methyl (£)-(cis)-(7-bromo-8,14-difluoro-1,3,4,14b-tetrahydro-2H-dibenzo|b,f]pyrido[1,2-d]
[1,4]oxazepin-1-yl)carbamate

Preparation analogous to Example 5, step g, from methyl (%)-(cis)-(7-bromo-8,14-difluoro-
1,3,4,14b-tetrahydro-4-oxo-2H-dibenzo[ b, f]pyrido[ 1,2-d][1,4]oxazepin-1-yl)carbamate (11 g, 24
mmol), borane (1.0 M in THF, 24.2 mL, 24.2 mmol) gave the crude title compound (10.5 g, 100%).

19



10

15

20

25

30

35

25 To a solution of 0.4 g (1.05 nmol)
(-)-(cis)-7-bronp-8, 14-difluoro-1, 3, 4, 14b-tetrahydro-2
wokoodiobeme o[ b, f] pyrido[ 1, 2-d] [ 1, 4] oxazepi ne- | - BET/RAR200TI060225
a mxture of CH2C12 (10 nL) and triethylamne (0.44
m., 3.15 mol), acetyl chloride (0.187 nL, 2.62 movl)
f. () (532G Porn b-8p1 4y diflus r @-d (Bet] 1 4 e ti- dhy dwe Hs tlibenea] bgipyrido[1,2-d][1,4]
) a(njgi ent tenperature for 1h. Saturated (aq) NaHCO3 was
oxazepingriydBfnd t he organic | ayers were washed with brine,
Preparatlgﬁ' ﬁﬁl&&ﬁ@%@‘ltx%ﬁﬂl&@n%@t hatfRsn uﬁﬁgﬁlryl resl @&9‘*7%1’81%5% £4-difluoro-

ford the 30 crude conpound whi ¢h was
1,34 l4hMetrhkuy¢[ro-Qb} diherzopiyflpyridoat , Qfd][lgﬂomake@p-l}@b@@rbaqlate (1.9 g, 4.3 mmol),

acetic acgd: Q__L !)B@%gé%wgﬁ%lé@%,% lfll*[cirfog_ﬁ%é ?fhe4 crlu%ig tgt et éoell’lrl] ournd (1.44 ¢,
88%). oOxazepin-1-yl)acetam de Preparation anal ogous to

Exanple 5, step 1, from
(-)-(cis)-l\l—(?-brom)-8, 14- dlfluoro 1, 3,4, 14b- 35

g, 5 r@“‘{ BF-Oma! %J-ﬁ@ﬂn%%-ﬁf i’lﬂ gﬁiyﬁjgﬁffﬂgﬁk%ﬁ%‘}%y@l&uz ~d|[1,4]

oxazepm%ODSﬂﬁ)ﬁ?e??«lS) E’LE&ﬂEBé}DQBI(ﬁﬁﬁﬁ%EA REen2 46,302 -didx £ phésphbyinane 2-oxide
and Cul (0.024 g, 0.108 mmvol) gave the crude conpound
(I:1) which was purifi ed by flash chromat ography (Si02,

Preparati&'%?%%%és%s_e%hl{%ap?ﬁgts,aEt%ﬂ i,t Ro@l Y8 gt, I@.ﬁ in‘]ﬂlgl) %‘f@ﬂk’&g-(%bromo-&m-
difluoro-¢t panbtetetrdhydiréd-2Hoediberlzo B, Apyirdo] t,24d [z-lh%]dxazeﬁlhle-dl-dymnzo O 7 g (2.88

mmol) ({#O B r&IC}g et ]leqgﬂ;,\"@o% 4@%9’@9@68@,\/@6) iy’ %{"‘ utg%ne (50 mL).

. Mo H, 3.15 Chy
Recrystal:l-l gt‘fonlga% tlgé'@ltl@(!@mzpojdng%‘] § 6 ). 6H)I H), 4( TO (M I H),
702(ml ,709(dJ | H. 7.31 (m |

h. ZB?C! (’?ﬁ)ro_mg 81104‘%'1!]?“}’_%@#‘7 IMQ%{@% giﬂ%@% fh!;p’gly(ﬁ)[l 2-d|[1,4]

oxazepimell 3mind1 z) 370 (MrH) +. k.
(cis) N-(6 chl oro-7-cyano- 8, 14-di fl uoro-1, 3, 4, 14b-

Preparatlg@%ngwdo Praaplseh 9, fipmythe @bfrg_cyghosls@hd)]btalned in'the previous step
(133 g, iEisa ﬁilprﬁge(ﬁégfért%ﬁ]]ﬂtl\él0)0%1%%{11‘?“(9§ PHER AL LOgh MNALRBAN AB-H 25%0.46
cm, heptdne): 2(@opdnoN=(87-Dyan- 8, 14-di f | uoro- 1, 3, 4, 14b-t et r ahydr o

2H di benzo[ b, f] pyrido[ 1, 2-d] [ 1, 4] oxazepi n- 1-yl ) acet am
; /
L (_)_%sgg@??ﬁo@g}?glo“uﬁ ms)lﬁﬁf?@\%%@’d&ﬁfg d ‘5’%‘? A y rido[1,2-4][14]
oxazepin-14yl)ecatamideund (0. 19 g 62% 1H NVR (600 MHz, DMSO)
To a so%qﬂonlﬁf 507é(én7(1(4q%|) n}fgoli En zsé#%m L gi4%%uo&o}_%13,%&§b-‘\[ftrahydro 2H-
dibenzo[3, }]g?ndd{l d)d][l"r%]%x&ef)ﬁﬂe llathne 11? a%x(u% ofj-CHZClz gl (ﬂ-ﬂqﬁ? dnd #icthylamine

(0.44 mL7 389 r(lmol)d acejyl:chg)rgie (QH{)%7 neL ez 62:n111@11)1/§n @H;Cli'(S ally)wwas added and it

was stirr a{)[l Fﬁwﬁ%%em%%turezfgj %1 %turate%gaﬂg%\%?—fcq et ha che_l#(){ 816 organic layers

were Wa@édrmiﬂ@ b?lngOdﬂ?é’demebg()hpE]n(DEoncentrated under reduced pressure to afford the
-(cis)-N-(6-chloro-7-cyano-8, 11-di fl uoro-1, 3, 4, 14b-

crude commu@nyl@ﬁl@wwsqﬁ%@mpmhe} pyiifigagion (0.44 g, 100%).
[1,2-d][1, 4] oxazepin-1-yl)-2,2, 2- trlfluoroacetarri de
(Formulal, RL=CF3, RR =0, RB=F R4 = H) a.

| N € )Ka[s) Ne@- @faﬁm% D1-difiof4-0(3; @Mlﬁtetféhyﬂlrmli dﬂiehzd[b,f]pyrldO[l 2-d|[1,4]
f| uorophenol 25 Preparation anal ogous to Exanple 5,

OXazeP“'sl'é(BaEeta‘F‘FQﬁn 5- br ono- 2, 4-di fl uoroani line (12.2 g,
Preparat1§§ a%Zlom Yo Example 5, step I, from (-)-(cis)-N-(7-bromo-8,14-difluoro-1,3,4,14b-

tetrahydro-2H-dibenzo[b,f]pyrido[1,2-d][1,4]oxazepin-1-yl)acetamide (0.46 g, 1.08 mmol), CuCN
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and 3-fl uoro-2-hydroxybenzal dehyde (8.2 g, 58.57 nmol)
gave the title conpound (19.3 g, 100%. b.
wW@20B08m46}, 7- di f| uor odi benz[ b, f] [1, 4] oxazepi NBECT/EP2007/060225

(02455 P, A COPTBRLS 08 EXRID 5 SR AT s i

by flash f:hmmatr@jnamyl (S{BS IRty hactE926G8vd 2R tifle &t )(-)-(cis)-N-(7-

cyano-8, ff d%blp Jr%trglps%% i g?ﬂza?bﬂ@vrﬁd[h@ Qv tIararapis:-1a-

yl)acetanﬁﬁ@'((?bb’ﬂgb@@%))[lﬁa-ﬁl}vﬁl/(40#)01{/11—122D1\qg50%11 fdgs 3H), 1.54-1.75 (m, 3H), 195

oxazepl né- 1-carboxylic acid 21 WD
(m, 1H), BAT/(ERP20I0,73.9602281), PRads kt L0, Hlakadds, ltHj Eﬁamm, &H5.7.09 (d,J =

8.6, 151 8P B .S (0 der 403 BN 7 (42 278k dEbpT 78 ) 594, 1HD). °F

NMR 4(11)1\/15& bA1 11)19ar1tﬂ3 hiityas 370 @nbpgit i de (9. 15 g, 80. 3
( nmol ) gavsew;t)he titl Q{ co)?r{poungn(lgrg 57% . 5 d.

nmet hyl

k. ()(c&l%ﬁzﬁlgﬂﬁ%ﬁs aif]d;gﬁ%.f l—ﬂ?,ril’ﬁ%iﬁ)at?tr?lE?f'ﬁt]qf-iﬁzdiﬁpﬁ/z%fb?ﬂfiyrido[1,2-

d|1, 4]0mqﬁﬁﬂl-y’l-);ﬂceyin)ﬂar barrat e Preparati on anal ogous to
Exanpl e 5, ste
Prepara‘u(n)l _a(lélpggusﬁptﬁ@%@kgS 1fg_Qrg|(f)|-(g(§} D-7-aano-P4lgt-difluoro-1,3,4,14b-tetrahydro-

2H- dlberfezg g, @K%ﬁ%g% gjj’yiqg%!a;z‘%& ng‘glgicgm%dg& gd ol réoqzzflx%l)‘ﬂn?&(ﬁés (0.10 g,

0.75 mmobi BichyrhdariorepdundSvasipuribidd i BLC BPEAe (18 tilatamBan660.19 g, 62%).

RO by BH0398L s S0 T, 94, 1R 11 65 495, F9TRRUDD, 327 (m,

1H), 3.541 nlﬁgemﬁ)z 4 [Qg@]fﬁﬁgsoﬁn dj §4 Hﬁ{ PH)’l 7?054(n441tH)t etinabydex 2 11), 7.33
(m, 1H), 6>6éz(ép1 n9B, yH), c7a$1b€bﬂmit &= @r&d&i)a@ £ Gnl%ﬂ%J Rygolis8 ton. (chiralpak OD-H

25%0.46 fr?ak(@g)aém)e (et-}lag?elpng 3 {W ‘B%’r [’y & -207° (¢ = 1.0025, THF).
, 4, 14b- t et r ahydr o- 4- oxo- 2H- di benzo[ bf | pyri do[ 1, 2- d]

[1 4] oxazepi n-1-yl)carbamate (30.66 nmol), borane
Examplq7l. 0 Min THF, 31 nm_, 31 nmol) gave the crude title

preparaiGiT 0O & Ty G P h bk trdisyano - Qiitorst Akl tteptyaro-2-

dlbenzo[bg’]ﬂwnilq[ltzrﬁ]][nyrdxdﬂ[pln-a wj-22%- ﬁiiﬂum)aeeemmn& | -am ne 20
aratlon anal ggous_to Exa gﬁle 5, step h, from

(Fomul%gﬁy:l Cky Rect 63 R37= brB#o-8 14Ddi 11 vor o-
1, 3,4, 14b-tetrahydro- 2H di benzo[ b, f] pyrido[ 1, 2-d] [ 1, 4]
oxazepi n-1-yl)carbamate (30.66 mmol), acetic acid (50

a. 2-[[(5-bt()ma-r2d4 ujmrowgplmdgd)dmilﬂ)em@ﬂ@%&momphegaUe t he crude
titl . 68, 00%. 25 g. .. .
Preparatipn inqlegagy BB Se5 e S PRGbp -5 AR upotainHy drp 5857 mmoD
and 3- ﬂubkodzlhg%sz&lsbnfzheéfﬁyd@gé 3.025857 dmdh) ga@XB& 6RE BEmbo@l (19.3 g, 100%).
(49) hydr oxy i met hyl - 4- phenyl - 1, 3, 2- di oxaphosph

ori nane 2-oxide (1: 1) Preparation anal ogous to
Ex l.e.5, step i,,ftrom .
b. s-brogms s Gb ek 110 Rorening o- 1. 3, 4, 1ab.
Preparatlbﬁhﬁzﬂbgfdifs Qo Eﬂaﬁﬁ!ptéeﬂ 78&[in ffo]npyf [(531@1[0111022 d]dlﬂu(ﬂ'])ﬂi%ﬂ?@ﬁhlﬁ@methyl] 6-
-amine (30.5 % hencyphos 30 (3. a@ .
ﬂuorOpthIQ@f}ﬁmmpl)i aﬁld@qz@z@z 9@}101)%36 %lpﬁlélﬁ@pmmm@i ¥6.8, 91%).

Recrystal |l i zati on gave the title

c. (£)-(cis)-7-bromo-8,11-difluoro-1,3,4,14b-tetrahydro-4-oxo-2H-dibenzo|[b,f]pyrido[1,2-

d][1,4]oxazepine-1-carboxylic acid
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conpound (2.55 g, 17%. h.
(-)-(cis)-7-bronp-8,11-difluoro-1, 3, 4, 14b-tetrahydro-2
wokasbsrtao[ b, f] pyrido[ 1, 2-d] [1, 4] oxazepi ne- PERAPIVE7/060225

Preparatlgﬁam %(8% { 2%@13)@6 E %Fpgtﬁg%{ Jg),% c%g% 4, t 1?18 28}11%8%%@[1 4loxazepine

(16.6 g, Shb4 nﬁbd)lalané(glutmd hehydridy (DUS gsBep m(nal)Sg'nvg theﬂftlﬂle kmmk)a)und (13 g,
gave the title conmpound (1.51 g, 97%. e.e. = 99.8

57%). (chiral pak AD-H 25*0.46 cm heptane : ethanol = 8 :
2). 5.
(-)-(cis)-N-(7-brono-8,11-difluoro-1, 3, 4, 14b-t etrahydr

d. methgl ZH-(tid)eiAvpnot§, bl-diftisre; 123,4]14p-Xetrihydro-4-oxo-2H-dibenzo[ b,f] pyrido

aze -trifluoroacetam de Preparation
[12‘1”1%@ 8%'6} llf/]é ’g&’ﬁm’t 5 step k, from

Preparatibn ) adafde®us o DERARPIS, ilsﬁbf Fuabar T3¢ c43)3749r0m0 8,11-difluoro-1,3,4,14b-
tetr ahilgr 0- 2H di benzo b, , f& 4&@%[ 1,2-d][1,4] oxazepl ne

tetrahydrot4-eye (tlhenzdbgr]pwdo geninge | cribosylicong@urdd g 30.66

ity Bmthe, G5, $0nlks
mmol), ¢ -?Ylg%ll se)(-é I7 cy anoo% Dﬂ)Adef? uor’oof6§mHOREBdtmetﬂ}agﬂlgr2 mL) gave
the cmddboﬂ‘l‘;iodh@em@é,b],@]’/gyrl do[ 1, 2-d] [1, 4]
oxazepin-1-yl)-2,2,2-trifluoroacetam de Preparation
anal ogous to Exanp Ie 5, step 1, from

¢ meth{'lez(%)g\ )(7 Iﬂ_fég'g h%enz O‘Fw}g]lgjy ?Jlg[t% %h& ?f*ﬁ?b‘i?é‘%%%ﬂwp yyidol1,2-d]

[1,4]oxazepin- 1-2yJ)2aﬂaztmatfel uor oacet am de (1.73 g, 3.63 15 mml),

Preparatla%\/?glaior%@g? itSI g Hlﬁrmgn &te@l gs(%om(lglﬁt%yl g(f) ?czs% (7%11)0 8,11-difluoro-
( b-
1,3,4 14&1;;%?1;3?@%40&% fjé :a%ﬂgﬁgcgb@p?ﬁa@[q ﬁd]ﬂﬁilztgixfa&@?b% P-yhycRrbAmhtk (30.66
mmol), bpmndj(bQMerpTHF13 L, 21 mrrzolb ga‘fel thorode titlanpaipodal (13.4 g, 100%).
Preparation anal ogous to Exanple 3 from
(-)-(cis)-N-(7-cyan-8,11-difluoro-1, 3, 4, 14b-tetrahydro
f. =+ -7-b -8,11-difl 1,3,4,14b-tetrahydro-2H-dib b, do[1,2-d][1,4
L benzol b 7] pyridol 1 30a] [ 1, 4] oxazopine toyly Y g Giba-dlLdl
oxazepinger - ﬂmtljlﬂoacet amde (1.3 g, 3.07 mmol) and NCS (0.42
Preparatlgn g}a golls, 1o I)lgﬁa@@ecgu%?ep ﬁm?&ﬂd%% (gzk)-(d/-ngmO-S 11-difluoro-
1,3,4 14b( %hlala@fdti)dﬂ&ﬁ mf)gl;zib[/lﬁﬂpﬁldbl} Aid][IybReztpid- Bylléhbdredte ah®dne  mmol),
i benzo
acetic acyh (5P, m}bﬁa% élpﬁhﬁgqn Prqmlée 2482%t $0 mlpcgaya dler sidaditiesosmpound (11.68,
100%). g, 400/() "H NWMR (400 WMHz, CDC13) 1.66 (m 25 1 H),
189 2.1 (m 3H), 291(m I H), 3.08 (m | H), 4.45
4.88 (m | H, 7.04-7.22 (m 4H), 7.64 (br,

I H,
g. %-Q(@S)A%%E?HIO#OO % ﬁ@foro i%ﬂ@hﬁﬂ}-tﬂr@yﬁrq—?&fa{i‘wm['I;Lg]plglflo[l 2-d|[1,4]
oxazepldea]] Mairre - 1§ﬁ2(l67dr0135~§3 difhidtnyl-4557¢m1-2,3%2-dRRaphosphorinane 2-oxide

reparatlon of
a:n ( ) (CIS) N- ( 7- cyano- 8, 14-di fl uoro- 1, 3, 4, 14b-t et r ahydr
benzo

Preparatlﬁli %ﬂa pl i %ﬁ% édﬁteﬁ %PF{J (Si})gcésgt aPﬁOH]é) -8,11-difluoro-1,3,4,14b-

tetrahydro-2H-dibenzo[b,f]pyrido[1,2-d][ 1,4]oxazepine-1-amine (30.5 mmol) and (+)-phencyphos
(3.7 g, 15.29 mmol) in CH,Cl, (160 mL), and ethanol (100 mL). Recrystallization gave the title
compound (2.55 g, 17%).

h. (-)-(cis)-7-bromo-8,11-difluoro-1,3,4,14b-tetrahydro-2H-dibenzo[b,f]pyrido[1,2-d][1,4]

oxazepine-1-amine
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(Formulal, R1 =CF3, R = R3=R4 =H RS =F) 35 a.
(-)-(cis)-N-(7-brono-8, 14-difluoro-1, 3, 4, 14b-t etrahydr
wW@2@Bl8ti7henzo[ b, f] pyrido[ 1, 2-d] [1, 4] PCT/EP2007/060225

Preprad G BRARTS 10 E Ul l5h o b 350 PAPLTERAR A betlhod n the previous sep

(255 ¢, 4 b nEna]r)rglaee the tﬁte&}@nhpouﬁd Ohv 0 2498y ofcl =09 . ¥takhiradpak AD-H 25%0.46

&Hi“ gla , 14-

cm, heptadﬁef Icthepel 1 “14b- tetrahydro 2H di benzo[ b, , f] pyri do[ 1
,2-d][1, 4] oxazep| ne-1-am ne (Exanple 6, step h) gave
the title conpound (0.486 g, 95%. 5 b.

i (-)-(cis)-N-€T-byomio{87L lcgilluor & 1 BH, tHli-tetoahydio-2 Hadibebza b pamridd] 1,2-d] [1,4]

. 0:2 i hen b, f rido[1,2-d] [1,4]
oxazepmé}(-gﬁéfﬁ?g-t{%" %\4’? d€\i f1 uor oacet ani de Preparation
Preparatlaﬂ R8s tt@ EX@{HﬂEGS D, stegt Rp flom f( prlS -7-bromo-8,11-difluoro-1,3,4,14b-
di fl uoro 14b-

;izfiém S) - - brono-8
Ctrahydrp -Gy aHapb. AP AL b o pippindo gl 51, ] bR wmpirane the il

trifluoroacetamde (0.486 g, 1.01 nmol),
Compoun&fh:rxﬁéo.gﬁ%'g, 2.57 mmol) and Cul (0.022 g. 0.1 mmol)

gave the t|t| e corrpound (0.397 g, 10 92% Mp. 262-263

DVBQ 1-2.03
k. (- )-((ﬁlp‘) QIF()7-cygng-§,1 ](-ﬂ\ﬂugr(H)l 3) églfggte(tﬁahyglre-n]ihdg)eng_o[p;)f]pygidgbl,z-d][1,4]
(m 1 H, 7.04 (m 1 H, 7.13
oxazepin ij"yl)ﬂz “]&'{"ﬂ’rﬁﬁ)"ta‘}"/'\ﬁ 5 (m 1H), 7.48 (d, J = 10. 4,
Preparatlmh-l)a,nal?)g&BS (ad Exdmple65 4 stef H) ,fradn 39-(cBy-Nd(7-Bromolqd,]1 O-difhidyo-1,3,4,14b-

tetrahydrg ran ﬂ@g?@ig%%yrzd%gllérfég]o%o&na%pm{ ﬁ—;z)rQ? #,?%ﬁﬂﬁ\ggg%e%ggnde (E? 73 g, 3.63
mmol), GAINPR0.85 ¢ @20411{11901? afkd @81 (T 0R)g, 016 BRATPLS/Othe title compound (1.3 g,

Preparatlon of

82%). (-)-(cis)-N(6-chloro-7-cyano-8, 14-difluoro-1, 3, 4, 14b-
tetrahydro-2H-di benzo [b,f] pyrido [1,2-d] [1,4]
oxazepin-1-yl)-2,2,2-trifluoroacetam de (Formula I, Rl

L ()-(ci)- Q:éb-clﬁ@roﬂ-%xnd?@ 1¥- (ﬁ?ﬂuorolri 3 B 4B-tedrall PaFy- EHQIIB&Iiz@[V),j]pyrldo[l 2-

anal ogous 't le 3 from
d[i, 4]OX(&Z9Pl(ldrSl)-2Ne%-mﬂyweetiml@ﬁfI uoro-1, 3, 4, 14b-tetrahydro

Preparatlﬁﬁagalg%ouzsott)bE}%a]‘(n63>1/er |3 Gf(ﬂr]a (= 2 (8 E Q eng eSD]i ln(_il uor 0) 1_,%,’421’4B:tetrahydro-
2H-diberizbjH, ﬁ]pmrdeaneid@{mzlq@;a(zeplmsylgz 202 ﬁ&luﬁﬂ@ic):taﬁﬂ@b (I\BZ% (33070&1mol) and
nmo| ) The crude conpound was purified by

NCS (0. ‘?Zc)g gt Qﬁemm?é) t |h@|0éud§oq?am9ﬁad Weg pyggeg by @@%alhzaﬂomﬁmgwe T(eisN-
(2H-6- ch(ogg?‘?/ gt%% g(qr%%%%l, ﬁg 4 1gb tét'r'QhY H;'o ng %15%@@@%@@ Am

d][1,4]oxbEdpin-4- A2 Qm-trmﬁproazet@ﬁllc(er(p 5TH), 40%) 161-NMR 4400 MH2, CDCLy) 1.66 (m,

1, 1o g eI (A2 b b et T Pordt s hle T 7.22 (o 4t

0. 46- % * 4
7.64 (br, 215i) e, @ @00/9 Rjeﬂg@%@erm Ogéhti‘@[li_ﬁlé)@ lglEX2a5n%?4g c%_r%/lh tarlr% gtlﬁs%ol 9:1).

(MIM) aﬂéﬂl [\ﬂl]lby i- ih%"e(t: =0Vl 8H®N i nhibition after oral
adm ni stration of the conmpounds of the invention was
studied in mature cyclic rats. Animals were treated
Examplég th test conpound (oral adm nistration) for 1
conpl ete

Preparation of (-)-(cis)-N-(7-cyano-8,14-difluoro-1,3,4,14b-tetrahydro-2H-dibenzo[b,f]pyrido
[1,2-d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide
(Formula I, R1 = CF3;, R2=R3=R4 =H, R5=F)

a.  (-)-(cis)-N-(7-bromo-8,14-difluoro-1,3,4,14b-tetrahydro-2H-dibenzo|b.f]pyrido[1,2-d][1,4]

oxazepin-1-yl)-2,2,2-trifluoroacetamide
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cycle (4 days, fromoestrus to pro-oestrus) and the
nunber of ova in the oviduct was mcroscopically
wW@s®essyds at aut opsy in the norning of the nexPCT/EP2007/060225

Prepara‘u@ﬁ %R8AG %&g)tf) q%ﬁ%g{tpgé , s;[ﬂg k%ﬁﬁ]ﬁlﬁ%iﬁog’agt( :P.\%}Zt}xgﬂgggfof m%)cf}?-g-bromo-& 14-

difluoro- di,éféi hibetcashytdne 2Hedibénzaf), j]pmidolﬁl .21l 1ddjexageneid rdmeine of(Example 6,
ova i s reduced b gg@b atlve to pl acebo-treated

step h) eagcithiile compadabd PCT/ EP2007/ 060225 As i s
evident from Table 1, conpounds of the present
i nvention have a nuch higher activity in vivo.

b. () pis)Pe@tauny-Sahddiflmope-l 3,4 tdhytett dhy dpe2H-dikienzo[ b,/ pyrido[1,2-d] [1,4]
. C [ ion of 7-cyan and 8-fluoro substituents

OXazepl%f'g’BE#;g’é'tgﬂl“35?2}"\9%’9/'%6rofi |l e superior to that of

Preparaubﬁla@hggo&ofm%aﬁk?lewst Btep r1I Yron ML)0@Ss)-N-{ - Blo8dCE 14-Riffuoro-1,3,4,14b-
substi tfution ern, such as conpounds W|tha7ca

tetrahydrpH- dnbphmﬁbﬂaymdqiéﬂrﬂél flexpaseint | -oh-R2, 26r1ﬂuﬁ>rphcet%mde (0.486 g, 1.01

mmol), Cgl()d;l\:l g#? r{uﬁlz Bhd \%ﬁf (w)%j;%t)q %gmgglz gavc‘e tl?éttlél% légpntpouﬁ]d (0397 g,

92%). Mbl ﬂ@z 9635P®SIH-Nlet(6(Dm1\/HQ§IHMS®$ 1039hE65 timanHy, BAT2®3 (m, 2H), 3.60
Vi VO prog estageni c activit %vu ation

(m, 1H),|3rﬂ¥| (Gp ﬂu oH‘?an)af‘)“Od Y=cyahb).gt-+1 UBf b diifoliimadd), g3 (d, J = 8.7,
1H), 7.3%!’(\?1: gﬂﬁgf‘fﬁ‘és(dbr}VE”b'4°'ﬂH§mﬂ6§g CJO%%%@?% TBRUNAS M6 ) c.c.

stitutf att 'e structuré
100%, RMADSG. mmnrbe(chlfah[ga/kklglb HdSé&Aﬁmne héptané : Qf—prOpafhoN=HP - 1). (MIM) = 423,
20 %0345084 H// CH3 O Oeutoner of >4 NH
T CN O WO03/084963 CF3 O O eutoner

of > 4 exanple 54 of CN H H WO03/084963 /~-CF3

Example 9

Preparation of (-)-(cis)-N-(6-chloro-7-cyano-8,14-difluoro-1,3,4,14b-tetrahydro-2H-dibenzo
[b,flpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide

(Formula I, R1 =CF;3,R2=Cl,R3=R4=H,R5=F)

Preparation analogous to Example 3 from (-)-(cis)-N-(7-cyano-8,14-difluoro-1,3,4,14b-tetrahydro-
2H-dibenzo[b,f]pyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (0.245 g, 0.58 mmol) and
NCS (0.08 g, 0.58 mmol). The crude compound was purified by HPLC to give the title compound
(0.159 g, 60%). '"H-NMR (600 MHz, CDCly) 1.55 (m, 1H), 1.73 (m, 1H), 1.88 (m, 1H), 2.00 (m,
1H), 3.29 (m, 1H), 3.62 (d, J = 14.5, 1H), 4.47 (m, 2H), 7.06 (m, 1H), 7.16 (d, J = 9.2, 1H), 2.36 (m,
1H), 7.68 (d, J = 10.4, 1H), 9.39 (br, 1H). e.e. = 100%, Ry= 5.9 min. (chiralpak AD-H 25*0.46 cm,
heptane : ethanol =9 : 1). (MIM) = 457. [a]p>" = -198° (¢ = 1.0075, THF).

Example 10
In vivo activity in rat

Ovulation inhibition after oral administration of the compounds of the invention was studied in
mature cyclic rats. Animals were treated with test compound (oral administration) for 1 complete
cycle (4 days, from oestrus to pro-oestrus) and the number of ova in the oviduct was
microscopically assessed at autopsy in the morning of the next (expected) oestrus. The average
number of ova per rat was calculated; the minimal active dose (MAD) is defined as the level at

which the average number of ova is reduced by 60% relative to placebo-treated animals.
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O F O exanple 57 of >4 W0O03/084963 N H H30 O N CF3
O 25 WD 2008/ 037746 PCT/ EP2007/ 060225 F O eut oner of
w@2®8/03Bx@npl e 58 of N H N W03/084963 N \ / CHBCT/@P$607/060225
exanple 59 of > 4 WO03/084963 NH N CF3 V F exanple
60 ca 1 YNOof HHN WO03/084963 -CF3 0 o eutoner
As is eviddnt foeaT#ble 1, compounds of the present invention have a much higher activity in vivo.

Unexpectedly and surprisingly, the particular combination of 7-cyano and 8-fluoro substituents
produces an activity profile superior to that of related compounds with only a minor difference in
substitution pattern, such as compounds with a 7-cyano but without a fluorine in position 8, or with
a 8-fluoro substituent but without a cyano substituent in position 7, or those which combine a cyano
and a fluoro substituent in positions other than 7 and 8.

Table 1: In vivo progestagenic activity (ovulation inhibition in rat) of 7-cyano-8-fluoro compounds

of the present invention and of comparable compounds with different substitution patterns.

Example structure MAD
number (mg/kg)
o
example 47 of C/Q/ > 4
WO03/084963 “ ) i

cutomer of >4
N H
example 52 of | e H
(¢]
WO03/084963 % s
(¢]
(0]
cutomer of >4
example 54 of = " " H
WO03/084963 CFy
-

example 57 of >4

WO03/084963
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N H exanple 63 of H WO03/084963 CF3 0 F O Exanple 2
N0.014 NHHCF3 0 F OFExanple 3 N0.08 N C H CF3
wW@2@8/0¥¥2008/ 037746 PCT/ EP2007/ 060225 F O EXBOmER2047/060225
002 N NJH N NCF3— 0 Exanmpte 5 F F <_-10.025 N AN
H C H CH3 o

cutomer of 0.38
example 58 of y N "

// N
WO003/084963 N or

s
.

example 59 of ° >4
WO003/084963 N H

e}
example 60 \Q/ cal
of N H

H.C H
N
WO003/084963 o
'
0
cutomer of Ni/@/ cad
N H
example 63 of H
o
WO003/084963 g ’
=
0
Example 2 = 0.014
N H

0
Example 3 Nf@/ 0.08
N H
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O Example 6 F < 0.02 NNHF C H NCH3 O Exanple
7F0.025 FO NNH G H NCF3 OExanple 8 F 0.01
w@200888774N H HF N CF3 O Exanple 9 F <0.02 ir@/Ekob7/460225

3

N—H CiHFl‘\iC;F 027
0
Example 4 0.02
N/ N H
4 {
CF,
'
Example 5 <0.025
Example 6 <0.02
Example 7 0.025
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WD 2008/ 037746 PCT/ EP2007/ 060225 CLAIMS 1. A
(cis)-8-fluorodi benzo[ bf] pyrido[ 1, 2-d] oxazepi ne-|-amn
we2menpowind according to Fornula | R3 F R4 BEENMERDONG60225
HHRS5 NRL Formula | 5 wherein RI is (1-4C)al kyl,
CLAIMS . , ;
optionally substituted with one or nore hal ogen atons;
and R2 is selected fromthe group consisting of H,

L A\GaERanisend b oo Tox e s i G SEerng t

F&lnélllml characterized in that R2 is H 3. A conpound
according to claim1l characterized in that RR is O.
4. A compound according to claim1 characterized in
that R2 is CN. 15 5. A egnpound according to clains

o cl a| s 1-4,

and R4 and R5 are H 20
n gins 1-4, characterized
o~R&5 are H. 8. A conpound

iwhargasterized in that R5 is F
Ad conpound according to
claims 1-8 characts M\that Rl is CF3. 25 10. A
conpound accor di ng ai me)y+-81 char agd gy jZed i n that
RL is CH3. 28 WD 2008/ 037746 PCT/ EP2007/ 060225 11. A
compound according to claim1 wherein Rl is CF3 and
glach one of R2, R3, R4 and R5 is H 12. A conpound
V4&E8Y ding to claim 1 wherein RL is CF3, R2 is O and

RO AR s Pt 8{Hiua N hcide gl nIGEATRAUE
RB2s sdlﬁ:te&hﬁbrﬂ4hd srotp camibtingRof Hshﬂo gen, (1- 6C)a1ky1 and CN; and
R3, R4, R5 each are independently H or F.

and R3 and R4Rare W

2 A compound according to claim 1 characterized in that R2 is H.

3. A compound according to claim 1 characterized in that R2 is CL

4. A compound according to claim 1 characterized in that R2 is CN.

5. A compound according to claims 1-4 characterized in that R3 is H, R4 is H and RS is H.
6. A compound according to claims 1-4, characterized in that R3 is F and R4 and R5 are H.
7. A compound according to claims 1-4, characterized in that R4 is F and R3 and RS are H .
8. A compound according to claims 1-4, characterized in that RS is F and R3 and R4 are H .
9. A compound according to claims 1-8 characterized in that R1 is CFs.

10. A compound according to claims 1-8 characterized in that R1 is CHs.
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10 14. A conpound according to claim1l wherein Rl is
CF3, R is d, both R3 and R4 are H and R5 is F. 15.

waesnpowind according to clains 1-14 which i s PCI/EP2007/060225

Al BEHR p{?& ?&c%?&{n%{.]o%g&&ol TRErHPRPY é;@ﬁ é?}facé%%ﬁ; bAdof 122,309 R4 and RS is

one o al s use i n therapy
Hcontraceptive conposition conprising a conpound
according to any one of clainms 1-15 and a
contraceptively acceptable carrier. 20 18. A
A%ﬁ{ﬂl‘;ﬁﬁ@ Wdofdthg FPERAST Wh@fén?ﬁm?sr Cﬁ%m i8Cct Qﬁ@%ﬁ%ne of R3, R4 and
according to any one of clainms 1
Rphaknaceutical |y acceptable carrier. 19. A
phar maceuti cal conposition according to claim 18 for
hor none repl acenent therapy. 25 20. A pharnaceutica
A%mﬁha h&@rcﬁﬁgwaalﬁgl WefiPR MisLBF |, @licht diR dfreaRIBAl Rafis H, and
g%naeco ogi cal disorder. 21. A use of a conpound
Raetbrding to any one of clains 1-15 for the
manufacture of a nedicanment. 30 22. A use of a
conpound according to any one of clains 1-15 for the
Ardaipioand bé@rdifig & clgiant ket RVés CB3 R2As U$,eodCRBGAd RG arc H, and
to claim?21 wherein the nedi canent is for hornone
RpépFacenent therapy or 35 for the treatnent of a
gynaecol ogi cal disorder. 29 WD 2008/ 037746
PCT/ EP2007/ 060225 24. A nethod of contraception
Accomgrousd acpoating tu dbiersi It svhabns taaceptitorgl y ef f ecti ve
anount of a conpound according to any one of clains
1-15 to a subject in need thereof. 5 25. A nethod of
Tho Eé@ﬁ&nﬁ%@&&ﬁﬁ@%%} B! dYaifRNPT9 Rir g ﬁ&C{HéI%;%t ering a
pharnmaceutically effective anount of a conpound
accordi ng to any one of clainms 1-15 to a subject in
A net hod of tre
Ag‘i?ﬂ?g[%%eé’?&% Fugpos ﬂoé‘o“r ls@c%?p?qnél?oﬁ‘a 8‘}??&1%% PRyl ims 1-15
amhacsmeeyitves! dckepidleeidive anount of a conpound
according to any one of clainms 1-15 to a subject in
need thereof. 27. A

Al é)(ﬂa%}lacgblﬁé ol Lort g&gﬁ% &ir%grl%é gﬁ%ﬁq@d%@&%%ﬁ& Qr‘ér 1) 5? dlaims 1-15

and a pharmaceutically acceptable carrier.
A pharmaceutical composition according to claim 18 for hormone replacement therapy.

A pharmaceutical composition according to claim 18 for the treatment of a gynaecological

disorder.

A use of a compound according to any one of claims 1-15 for the manufacture of a

medicament.

A use of a compound according to any one of claims 1-15 for the manufacture of a

contraceptive.

A use according to claim 21 wherein the medicament is for hormone replacement therapy or

for the treatment of a gynaecological disorder.
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NHRS5 RRH NRL Fornula Il 0 15 wherein Rl is
(1-4C)al kyl, optionally substituted with one or nore

whadeger4@t ons; and R2 is H and 20 R3, R4, RBCEEB1N07/060225

are independently Hor F. 28. The use of a conpound
according to claim27 for the production of a conmpound
Aancthod bhepntitaceraioy comprisihg @atmimgerdngldco2bcive iy erfﬁicﬁocdamount ofa

r oduci a conpound of Fo con ertl
%‘8&‘56‘9@80%5%@6? Ao B 1 I Reg %&%‘gﬁﬁgmﬁe Giinta
30
A method of hormone replacement therapy comprising administering a pharmaceutically

effective amount of a compound according to any one of claims 1-15 to a subject in need

thereof.

A method of treating a gynaecological disorder comprising administering a
pharmaceutically effective amount of a compound according to any one of claims 1-15 to a

subject in need thereof.

A (cis)-8-fluorodibenzo[b,f]pyrido[1,2-d]oxazepine-1-amine compound according to

Formula II

R3

R4

Br

R5

H
N

:} R1 Formula Il
(0]

R2

wherein R1 is (1-4C)alkyl, optionally substituted with one or more halogen atoms; and
R2 is H; and
R3, R4, R5 each are independently H or F.

The use of a compound according to claim 27 for the production of a compound according

to any one of claims 1-15.

A method of producing a compound of Formula I by converting a compound of Formula II

into a compound of Formula 1.
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