WO 03/ 084963 PCT/ EP03/50085 -1 Non-steroidal progesterone receptor
nodul at ors The present invention relates to progesterone receptor

nodul at i fgoaspPends as well as to the use of these conpeamd®os/mosher apy.
Intracel lular receptors are a class eflstructurally related proteins
involved in the regulation of gene proteins. Steroid receptors are a
subset of these receptors, including the progesterone receptor (PR)
androgen receptor (AR), estrogen receptor (ER), glucocorticoid receptor
(GR) and mineral ocorticoid receptor (MR). Regul ation of a gene by such
factors requires the intracellular receptor and a correspondi ng |igand
whi ch has tiNoavigtenoidakprogesteronedece ptorrmedulatorsa way t hat
af fects gene transcription. Progesterone recept or nodul ators
(progestagens) are known to play a n inportant role in the health of

worren. The natural ligand for the PR receptor is the steroid hornone
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attributed to these steroidal progestagens, either alone or in conbination
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PCT/ E688de189®.g.- éndometriosis, dysmenorrhea, dysfunctlonal uterine bleeding, severe
premenstrual syndrome), breast cancer, and luteal support during IVF. PR agonists are
used in birth control formulations, whereas PR antagonists may be used in
contraception, hormone dependent cancers, hormone displacement therapy,
endometriosis etc.

The current steroidal progestagens have been proven to be quite safe and are 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 comb ination with estrogenic compounds .

Steroidal ligands for one receptor often show cross-reactivity with other steroidal
receptors. Many progestagens also bind e.g. to the glucocorticoid receptor. Non-
steroidal progestagens have no molecular structural similarity with steroids and
therefore one might also expect differences in physicochemical properties,
pharmacokinetic (PK) parameters, tissue distribution (e.g. CNS versus peripheral) and,
more importantly, non-steroidal progestagens may show no/less cross-reactivity to
other steroid receptors. Therefore, non-steroidal progestagens will score differently in
these respects.



The present invention provides non -steroidal conpounds that nodul ate
progesterone receptor activity. Mre particularly, the present invent ion
provi des Wogh/0afh3 ni ty non- steroidal conpounds which arerPag@EPOSs®8s parti al
agoni sts or antagonists of the progesderone receptor. Preferably these
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H, hadfagther thezomiRLhdRiZthe(droda®.al kyl , (2- 4C)al kenyl, (2-4C)al kynyl, OH,

Q(1-4C) al kyl, S(1-4C)al kyl and OC(O)(1-4C)aI kyl, R6 is sel ected from the

group consisting of H C(Y)RLl5 C(OORL6, C(S)NRL7, (1 - 6Calkyl, (1

-6C) al koxy-substituted (1 -4C)al kyl and (CHZ) NnC(O)OR21, R7 is selected from

the group consisting of (1 -4Q) alkyl, (RUY) al kenyl and (2- 4C)al kynyl, all
[ i 1al pgen atons or R7 is H R8 and R9

R11 and R12 i ndependently
-4C) al kyl, (2-40 al kenyl
-40) al kyl sul fonyl and $QC) 4
fromthe group consi sth ﬁg of (1 - N(3 6C) cycl oal kyl ,

(2-4C) al kenyl, (2-4C)al kynyl 4 4-bisaryl, amno (1

-4C) al kyl hydroxy( 1- 40 al kﬁ 4C)al kyl, all optionally
substituted with one or nore th%ge Rgtoms VO 03/ 084963 PCT/ EP03/ 50085

-3 Formula |

t he group consisting of H (1
1 -6C)al koxycarbonyl, (1
/] 15 is Hor R15 is selected

wherein

R1, R3, R4, R5 and R10 independently are selected from the group consisti ng of H,
halogen, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, OH, CN, O(1-4C)alkyl, S(O)n(1-
4C)alkyl (optionally substituted with one or more halogen atoms), C(O)(1 -4C)alkyl,
OC(0)(1-4C)alkyl and NR19R20,

R2 is selected from the group consisting of H, halogen, NO;, NR11R12, (1-4C)alkyl, (2-
4C)alkenyl, (2-4C)alkynyl, OH, O(1-4C)alkyl, S(1-4C)alkyl and OC(O)(1-4C)alkyl,

R6 is selected from the group consisting of H, C(Y)R15, C(O)OR16, C(S)NR17, (1 -
6C)alkyl, (1-6C)alkoxy-substituted (1-4C)alky! and (CH),C(O)OR21,

R7 is selected from the group consisting of (1-4C)alkyl, (2-4C)alkenyl and (2-
4C)alkynyl, all optionally substituted with one or more halogen atoms or R7 is H.

R8 and R9 independently are selected from the group consisting of H and (1 -4C)alkyl,
R11 and R12 independently are selected from the group consisting of H, (1 -4C)alkyl,
(2-4C)alkenyl or (2-4C)alkynyl, (1-6C)alkoxycarbonyl, (1-4C)alkylsulfonyl and (6-
10C)arylsulfonyl,

R15is H or R15 is selected from the group consisting of (1-6C)alkyl, (3-6C)cycloalkyl,
(2-4C)alkenyl, (2-4C)alkynyl , (6-10C)aryl, 1,4-bisaryl, amino (1-4C)alkyl, hydroxy(1-
4C)alkyl, and carboxy(1-4C)alkyl, all optionally substituted with one or more halogen

atoms,



R16 is (1-6C)al kyl, optionally substituted with one or nore hal ogen atons,
R17 is selected fromthe group consisting of (1 -4C) al kyl, (2-4C) al kenyl,
(2-4C) al kwoyB/os4anzl (3-6C)cycl oal kyl, all optionally subst iPCatrrd3/sdo8H one or
nmore hal ogen atons, X is selected fremthe group consisting of 0, S, CH 2
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(iii) when X is O, R1-R5 are H, R8-R10 are H and R6 is H then R7 is not H or ethyl or
(CO)CH3

The term (1-4C)alkyl as used in the definition of the invention means a branched or
unbranched alkyl group having 1-4 carbon atoms, for example methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl and tert-butyl.

The term (1-6C)alkyl as used in the definition of the invention means a branched or
unbranched alkyl group having 1-6 carbon atoms, for example methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, tert-butyl and hexyl. (1-5C)Alkyl groups are preferred, (1-
4C)alkyl being the most preferred.

The term halogen means fluorine, chlorine, bromine or iodine.

The term (1-6C)alkoxy means an alkoxy group having 1-6 carbon atoms, the alkyl
moiety having the same meaning as previously defined. (1-2C)Alkoxy groups are

preferred.

The term (1-6C)alkoxycarbonyl means an alkoxycarbonyl group, the alkoxy group of
which contains 1-6 carbon atoms and has the same meaning as previously defined. (1 -

4C)Alkoxycarbonyl groups are preferred.



2C) Al kyl sul fonyl groups are preferred. The term (6-10C)aryl neans an
aromati ¢ hydrocarbon group having 6-10 carbon atons, such as phenyl,
napht hyl ,woassdvgsir onapht hyl or indenyl, which may opti onaCEPObS8008S
substituted with one or nore substituehts selected from hydroxy, a mno,
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2C)alkyl groups are preferred.

The term hydroxy(1-4C)alkyl means a hydroxyalkyl group, the alkyl group of which
contains 1-4 carbon atoms and has the same meaning as previously defined.

Hydroxy(1-2C)alkyl groups are preferred.

The term 1,4-bisaryl means two phenyl groups in which the second phenyl group is
connected to the 4-position of the first phenyl group.

The term carboxy(1-4C)alkyl means a carboxyalkyl group, the alkyl group of which
contains 1-4 carbon atoms and has the same meaning as previously defined.
Carboxy(1-2C)alkyl groups are preferred.

The term (3-6C)cycloalkyl means a cycloalkyl group having 3-6 carbon atoms, being
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

The term pharmaceutically acceptable salt represents those salts which ar e, within the
scope of medical judgement, suitable for use in contact for the tissues of humans
and/or animals without undue toxicity, irritation, allergic response and the like, and are

commensurate with a reasonable benefit/risk ratio. Pharmaceutically a cceptable salts



tartaric acid, lactic acid, naleic acid, malonic acid, fumaric acid,
glycolic acid, succinic acid, propionic acid, acetic acid, nethanesulfonic
aci d, andwOheg49ke. The acid function can be reacted w t RCA/EPOS/S@BS C Or a
m neral base, |ike sodi um hydroxide, -gotassi um hydroxide or |ithium
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exi st as m xtures of stereochem cal 1Tsonmers; preferred1s absolute

st er elopdreridet onfithilnBhidiaXjde. Pr ef erred conpounds are those conpounds wherein
R2 is selected fromthe group consisting of H hal ogen, NO2, and NR11l R12
wherein R11 and R12 independently are selected fromthe group consisting
of H, (1-6C)al koxycarbonyl, (1 -4C)al kylsulfonyl and (6-10C)arylsulfonyl.
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conpounds. are those conpounds wherein R6 is H or Y)R15 and R15 is H or
(1 - agylstityent inrasitiomubiiyy Formuey 4 lapated pa tamthegé'é)@pgf 4 roedros thei ng
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atons, and Y nore particularly t wherein R4 is H
and Xsc¢hlen@es.Conpounds having some or nore of the preferences identified
above conbined in the general Fornmula | are highly preferred.

Prodrugs represent compounds which are rapidly transformed in vivo to the parent

compound of the above formula, for example by hydrolysis in blood.

The compounds of Formula 1 exist as mixtures of stereochemical isomers; preferred is
absolute stereochemistry (1S,14bR).

Preferred compounds are those compounds wherein R2 is selected from the group
consisting of H, halogen, NO., and NR11R12 wherein R11 and R12 independently are
selected from the group consisting of H, (1-6C)alkoxycarbonyl, (1-4C)alkylsulfonyl and
(6-10C)arylsulfonyl.

Particularly preferred are the compounds according to Formula | wherein
R1 and R5 are H and R3 and R4 are independently selected from H or halogen.

X preferably is O, S or CH,, more preferably O or CH,. Other interesting compounds
are those compounds wherein R6 is H or C(Y)R15 and R15 is H or (1-4C)alkyl,
preferably (1-2C)alkyl, the alkyl groups optionally being substituted with one or more
halogen atoms.

Also preferred are compounds wherein R2 is H, halogen or NO ,. Most preferred at R2
are Hand F.



Addi ti onal preferred conpounds are those wherein R2 is H or hal ogen, R3
and/or R4 are independently selected fromthe group consisting of H CN,

hal ogen, wOa348Med kenyl and C(O) (1-4C)al kyl, andR5 and/ or PRI(EPa3/8)085
i ndependently sel ected from H or haldgen. Nor e preferred are corrpounds
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optionally substituted with one or
conmpounds wherein Y is O or S, and R15 is nethyl,
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préféldnBds Midriifidd@bdud combined in the general Formula | are highly preferred.

Additional preferred compounds are those wherein R2 is H or halogen,
R3 and/or R4 are independently selected from the group consisting of H, CN, halogen,
(2-4C)alkenyl and C(O)(1-4C)alkyl, andR5 and/or R10 are independently selected from
H or halogen.

More preferred are compounds wherein X is selected from the group consisting of O, S
and NCH.

Also preferred are compounds wherein R8 and R9 are H.

Furthermore preferred are compounds wherein R6 is H or C(Y)R15 and R15is H or (1 -
4C)alkyl optionally substituted with one or more halogen atoms.

Also preferred are compounds wherein Y is O or S, and

R15 is methyl, optionally substituted with one or more halogen atoms.
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Cl CCl3 Structure 4 Structure 5 Structure 6 NaOve MeOH R1 R1 R1 R2 RS X
NaOVe VN RS R RS 3 MOH X THF RB THF X NHORRS R4 R4 11HO R4 NO OO
0- Structwpe3®s4b3 ucture 8 Structure 7 2N NaCOH, di oxane/ HPRZOHRRI/RDSS X RS 1)
TEA, acetone/ H20, R2 X R5 ethyl chlorbformate, NaN 3 RVN 2)

1, 2-di chl oropropane, 100 CR4 HO 3) NaOH R4 NH NH2 OH Structure 10
Structuremll The sequences of steps to synx\/gm ze the conpounds of the
present inpvention aregsshown in Schenes |- I n ach of the Schenes the
R groﬁf) o1t espdfre- g t heCscoulbsk #a°at i on Patte % ed in the Exanples and
to For . 03/ Q84963 PCI7 EPU3/ 50085 @ et yclic tenplates (such
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anilines provided the diaryl ethers, thioethers or am n 1, respectively.
In the case of X=CH2, structure | was commercially avail able. Reduction of
the nitro group wth SnCIR12 vyi el ded thecapi bj-ne derivativeg 2. Acylation
of the aniline functi Bha . -chl aﬁo@yaﬁly@m@q&e chl origsle yi ekded R he
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R1 R1
R2 R5 R2
X X
NaOMe eRee (o]
R3 MeOH toluene, 120°C  R3
N=— - N
R4 > R4
CH) |
Cl
Structure 4 Structure 5 Structure 6
NaOMe
MeOH
R1
R X Ro NaOM: R2 !
a e
MeOH ?Zz -THF
R
3 -~ R3 R3
N H O
R4 "H O N
- R4
O_
Structure 9 Structure 8 Structure 7

2N NaOH, dioxane/H ,0

R1

R2 R5
X 1) TEA, acetone/H ,0,
ethyl chloroformate, NaN ,
R3 2) 1,2-dichloropropane, 100 °C
Ra N HO 3) NaOH .
OH
Structure 10 Structure 11

The sequences of steps to synthesize the compounds of the present invention are
shown in Schemes I-XVIIl. In each of the Schemes the R groups correspond to the
substitution pattern noted in the Examples and to Formula I.



6. The trichloroacetyl functionality was transforned into nethyl ester
derivatives 7 on treatnent with sodi um net hoxi de. Subsequent reduction of
t he al kerwofoangtsonal ity of the unsaturated carboxyl at es PC¢TEPDIIS(08F ane
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subsequently was transformed via a classic Curtius reaction to an amine functionality
resulting in the trans-1-amino-tetrahydropyrido-dibenz(ox/othi/odi)azepine derivatives
11. The racemic mixture was separated into its pure enantiomers via chiral HPLC (OJ

column (25x0.46 cm)).

The tetracyclic compounds (11) were employed as starting materials in Schemes |l and
lll. In Scheme |l is depicted the acylation of the amine functionality of structure 11,
which was accomplished via various different routine synthetic methods (i.e. acid
chlorides, anhydrides, carboxylic acids with coupling reagents, or amidation). The
resulting amide structures 12 were target of subsequent modification. Treatment of the
amides such as structure 12 with phosphorous pentasulfide afforded the thioamides 13.
Alkylation of the amide in 12 with alkylating agents in the presence of sodium hydride
afforded structures 14. Structures 15 have been prepared via amidine formation of the
amine functionality of 11 by treatment with nitrile derivatives such as
trifluoroacetonitrile.
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Scheme Il describes the formation of the urethane structures 16 starting from 11 via
reaction with chloroformates in the presence of sodium bicarbonate. Treatment of
structure 11 with isothiocyanates afforded the thiourea derivatives 17. Reductive
alkylation of the amine functionality in structure 11 with aldehydes in the presence of
sodium triacetoxyborohydride afforded structures 18. Alkylation of the amine
functionality with 2-methoxyethyl bromide afforded structures 26. Structures 27 were
obtained by treatment with t-butyl bromoacetate.
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Direct electrophilic aromatic substitutions on core structures afforded various
alternative aromatic substituted derivatives (Scheme IV-V).
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As shown in Scheme VI reduction of the nitro functionality of structures such as 22 with
SnCl,.2H;0 in ethanol gave the aniline derivatives 24. Sulfonation or acylation of this
aniline functionality afforded the substituted compounds such as structure 25,
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As outlined in Scheme VII, treatment of dichloro compound 19B with K,COj3 resulted in
the formation of the corresponding amine 28 and subsequent formylation with ethyl
formate afforded structure 29.
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Scheme IX describes the sequences of steps to synthesize compounds 36 starting
from tricyclic intermediates such as compounds 31. Treatment of tricyclic imine 31 with
glutaric anhydride afforded tetracycles 32. A Curtius rearrangement with DPPA and an
alcohol resulted in the formation of urethane structures 33. Reduction of the amide
functionality was accomplished by applying borane in THF. Treatment of urethane
structures 34 with HBr in acetic acid afforded amines 35. Acylation of the amine
functionality with trifluoroacetic anhydride afforded the corresponding amides 36.
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Bromo derivatives 36 were employed as starting materials in scheme X. Stille reactions
afforded compounds with an acety! (structures 37) or a vinyl functionality (structures
39). Treatment of bromo derivatives 36 with CuCN vyielded the corresponding cyano
compounds 38. Compound 40 was synthesized by a Negishi reaction with a palladium
catalyst and methylzinc chloride. Treatment of bromo derivatives 36 with Cul and
NaOMe yielded methoxy derivatives 41.
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The synthesis of compounds 46 proceeded similar to the route described for bromo
derivatives 36. The tricyclic intermediate 45 was synthesized in a different manner than
described in scheme XI. The synthesis started with an etherification followed by a
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The bromo derivative 46 was used as starting material in scheme XIl where a vinyl
(structure 49) and an acetyl derivative (structure 47) were formed by a Stille reaction. A
nitrile functionality was introduced by treatment with CuCN. A benzylamine was
introduced by a Buchwald reaction; subsequent hydrogenation of this product
generated the amine 51. A reaction with propionyl chloride afforded the corresponding
amide (structure 52).
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The synthesis of derivatives with R5#H is described in Schemes Xlll and XIV. The
tricyclic intermediate was obtained by imine formation and subsequent ring closure
through etherification.
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The synthetic route towards fluoro derivatives 61 (R5 and/or R10 =F) is shown in
Scheme XV and is similar to the synthetic route towards derivatives with RS #H
(Scheme XIII). In this case, ring closure by etherification was accomplished by using a
microwave.
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Derivatives with X = N-Me (structures 67, 68 and 69) were synthesized according to
Scheme XVI. Tricyclic intermediate 65 was synthesized by a coupling of 4-chloro-1-
fluoro-2-nitrobenzene and N-methylaniline, followed by a reduction of the nitro
functionality and a formylation of the amine. Ring closure towards intermediate 65 was
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The route towards derivatives with X=N-H proceeded via tricyclic amide 72, which was
obtained by an intramolecular condensation. Reduction with LiAlH 4 and subsequent
oxidation with MnO, afforded tricyclic intermediate 74. The corresponding amide 75
was synthesized as described in Scheme IX.



NNOH _C NG i / NH d NHHNHHNONO Structure 67 CF3
Structure 69 OH Structure 68 O\ 0 The route towards derivatives with
X=N-H proweadesi4sss a tricyclic am de 72, which was obtai n@dTiRPORM0SS

i ntranol ecul ar condensati on. Reducti-ofBwith Li AlH 4 and subsequent
oxidation with M102 afforded triguaehk&vinternedi ate 74. The correspondi ng
am de 75 was synthesized as described in Schene | X. WO 03/084963

PCT/ EPO3/ 50085 - 18 Schene XVII HH 'P XI NIl NF + H2R1 \ t Zco3 / [/
H/ P, 30\%CI NOH2aNHZ a NO2 HOOG Stru Structure
71 XyI e L1AKEd / N a %/ﬂ@@ tructure
74 Stru { are—T2~Hcl SEenGihefe | X H I
St ruc®ureé 75“%1"@?9 HOOC HOOC
Structure 70 Structure 71
Xylenel

RrorR g vEaR g

Structure 74 Structure 73 H Structure 72
' J see Scheme IX

H
N
ey
N H
Structure 75 H
>—CF3
(o)

Application of 3-methyl glutaric anhydride in the formation of tetracyclic intermediate 78
and subsequent urethane formation resulted in a mixture of isomers 80, 81 and 82, as
shown in Scheme XVIII. Treatment with HBr in acetic acid, followed by an acylation and
separation of the isomers, resulted in the formation of amides 86, 87 and 88.
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Methods to determine receptor binding as well as in vitro and in vivo assays to
determine biological activity of the compounds are well known. In general, expressed
receptor is treated with a compound of the invention and binding or stimulation or
inhibition of a functional response is measured.

To measure a functional response, isolated DNA encoding the proges terone receptor
gene, preferably the human receptor, is expressed in suitable host cells. Such a cell
might be the Chinese Hamster Ovary (CHO) cell, but other cells are also suitable.
Preferably the cells are of mammalian origin.

Methods to construct recombinant progesterone receptor-expressing cell lines are well
known in the art (Sambrook et al., Molecular Cloning: a Laboratory Manual, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, latest edition). Expression of
receptor is attained by expression of the DNA encoding the desired protein.
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Another assay involves screening for progesterone receptor agonist compounds of the
invention by determining regulation of receptor mediated natural target gene mRNA,
i.e. genes regulated by the receptor through binding of the receptor in the promoter
region of the gene. The levels of target gene mRNA will be reduced or increased,
depending on the inhibitory or stimulating effect of a compound of the invention upon
binding to the receptor.

In addition to direct measurement of mRNA levels in the exposed cells, cells can be
used which in addition to transfection with receptor encoding DNA have also been
transfected with a second DNA encoding a reporter gene, the expression of which
responds to binding of the receptor towards responsive elements in the promoter of the
particular reporter gene. Such responsive elements might be classical hormone
responsive elements, well known in the art and described e.g., in Beato, M, Chalepakis,
G, Schauer, M, Slater, EP (1989) J. Steroid Biochem. 5:737 -47 or might be constructed
in such a way that they are connected to novel responsive elements. In general,
reporter gene expression might be controlled by any response element reacting to
progesterone receptor binding. Suitable reporter genes are e.g. LacZ, alkaline
phosphatase, firefly luciferase and green fluorescence protein.

For selecting active agonist compounds on the progesterone receptor, testing at 10 M
must result in an activity of more than 30% of the maximal activity when (16 c)-16-ethyl-
21-hydroxy-19-norpregn-4-ene-3,20-dione (Org 2058) is used as a reference. For
selecting antagonist compounds on the progesterone receptor, testing at 10 > M must
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where progestagens are used.

The invention therefore resides in the use of a compound having the general Formula |
for the manufacture of a medicament for modulating progesterone receptor mediated
health conditions in women, more in parti cular hormone dependent cancers such as
breast, ovary and uterus cancer; endometriosis and fertility control. The invention also
relates to a treatment of the conditions identified above by administering a compound
of the invention.

Suitable administration routes for the compounds of Formula | or pharmaceutically
acceptable salts thereof, also referred to herein as the active ingredient, are
intramuscular injections, subcutaneous injections, intravenous injections or
intraperitoneal injections, oral and intranasal administration. Preferably, the compounds
can be administered orally. The exact dose and regimen of administration of the active
ingredient, or a pharmaceutical composition thereof, will necessarily be dependent
upon the therapeutic effect to be achieved (e.g. treatment of infertility; contraception,
endometriosis) and may vary with the particular compound, the route of administration,
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Manufacture).

Such methods include the step of bringing in association the active ingredient with any
auxiliary agent. The auxiliary agent(s), also named accessory ingredients, include
those conventional in the art (Gennaro, supra), such as, fillers, binders, diluents,
disintegrants, lubricants, colorants, flavouring agents and wetting agents.

Pharmaceutical compositions suitable for oral administration may be presented as
discrete dosage units such as pills, tablets 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.

The invention further includes a pharmaceutical composition, as hereinbefore
described, in combination with packaging material, including instructions for the use of
the composition for the use as hereinbefore described.

For parenteral administration, suitable compositions include aqueous and non -aqueous
sterile injection. The compositions may be presented in unit-dose or multi-dose
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5-Fluoro-2-phenoxynitrobenzene

Cs,CO3 (12.1 g, 62.9 mmol) was added to a solution of phenol (5.9 g, 62.9 mmol) in
400 mL of THF under N,. After stirring for 15 min. 2,5 -difluoronitrobenzene (6.82 mL,
62.9 mmol) in 50 mL of THF was added. The resulting mixture was heated to 40 °C for
25 h. Reaction was followed by HPLC to detect disappearance of 2,5-
difluoronitrobenzene. Water and ethyl acetate were added, followed by extraction with
ethyl acetate (2x). The combined organic layers were successively washed with
saturated aqg. sodium bicarbonate (3x), water and brine, dried (Na,SO.) and
evaporated. The crude compound was chromatographed on silica to remove excess of
phenol. Elution with toluene/ethyl acetate 95:5 gave the title compound (12.6 g, 86%).
Data: (m/z) = 234 (M+H)".

5-Fluoro-2-phenoxyaniline

General Method 1: Reduction of a nitro compound of Structure 1 to an aniline of
Structure 2.
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General Method 3: Ring closure of an amide of Structure 3 to an imine of Structure 4.

PPA (190 g, 84%) was added to a solution of 5-chloro-N-(5-fluoro-2-
phenoxyphenyl)pentanamide (31.0 g, 95.7 mmol). The resulting mixture was stirred at
150 °C for 2.5 h and subsequently cooled to 50 °C. 500 mL of ethyl acetate and 300
mL of ice-water were added. The mixture was stirred for 1 h. The organic layer was
washed with cold 1N NaOH and water, dried (Na.SO,) and evaporated to give the
crude compound as a black oil (26.3 g, 90%). Data: (m/z) = 304 (M+H)".

7-Fluoro-3.4-dihydro-2H-dibenzo[b, flpyrido[1,2-d][1.4]oxazepine

General Method 4: Ring closure of an imine of Structure 4 to a tetracycle of Structure 6.

A solution of 8-fluoro-11-(4-chlorobutyl)dibenz[b,f][1,4]Joxazepine (26.3 g, 86.6 mmol) in
45 mL of methanol was added to a solution of sodium methoxide (9.6 g, 177 mmol) in
115 mL of methanol under N,. The resulting mixture was heated to reflux for 5 h,
cooled to room temperature and stirred overnight. Water and CH ,Cl, were added and
the mixture was poured into 500 mL of water and extracted with CH ,Cl,. The organic
layer was washed with water, dried (Na,SQ,) and evaporated, and the crude compound
was chromatographed on silica. Elution with toluene gave the title compound as a
brown oil (16.5 g, 77%). Data: (m/z) = 268 (M+H) "

7-Fluoro-1-(trichloroacetyl)-3.4-dihydro-2H-d]dibenzo[ b, flpyrido[1,2-d][1,4]oxazepine
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General Method 7: Reduction of an unsaturated carboxylate of Structure 7to a
saturated carboxylate of Structure 8.

BHs-THF complex (1M, 40 mL, 40.0 mmol) was added in 45 min. to a solution of methyl
7-fluoro-3.4-dihydro-2H-dibenzol b,flpyrido[1,2-d][ 1,4]oxazepine-1-carboxylate

(14.0 g, 42.8 mmol) in 84 mL of THF under N2 (T < 5 °C). The resulting mixture was
stirred for 105 min. at 20 °C. After cooling to 0 °C 20 mL of acetic acid was added in 2
h. The reaction mixture was poured into 500 mL of ice -water, extracted with CH,Cl,
washed with water, dried (Na,SO.) and evaporated. The crude product was
chromatographed on silica. Elution with heptane/ethyl acetate 7:3 gave the title
compound as a light brown foam (10.0 g, 71%). Data: (m/z) = 328 (M+H) ™.

Methy! trans-7-fluoro-2.3.4,.14b-tetrahydro-1H-dibenzo[b,flpyrido[1.2-d][1.4]loxazepine-
1-carboxylate

General Method 8: Epimerisation of cis-carboxylate of Structure 8 to a trans-
carboxylate of Structure 9.



derivative of structure 6. Trichloroacetyl chloride (8.75 nL, 78.5 nmol)
was added to a solution of 7-fluoro-3, 4-

di hydr o- 2odihbenmsd[ b, f| pyrido[ 1, 2-d] [ 1, 4] oxazepi ne (16.5 @CTAPOs0m8DI) in
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General Method 10: Amination of carboxylic acid of Structure 10 to an amine of
Structure 11.

2.60 mL of triethylamine was added in 5 minutes at 0 °C under N, to a suspension of
trans-7-fluoro-2,3.4,14b-tetrahydro-1H-dibenzo[ b, f]pyrido[1,2-d][1.4]oxazepine-1-

carboxylic acid (4.0 g, 12.8 mmol) in 30 mL of acetone and 1 mL of water. Additionally
1.80 mL of ethyl chloroformate was added and the mixture was stirred at 0 °C for 30
min. Sodium azide (1.65 g, 26.3 mmol) in 8 mL of water was ad ded to the resulting
emulsion and stirring was continued for 2.5 h at 0 °C. The mixture was poured into 500
mL of water and extracted with CH,Cl,. The organic layer was washed with water, dried
(Na,S0,4) and evaporated to give the crude compound. This crude product was
dissolved in 90 mL of 1,2-dichloropropane and heated to 100 °C for 4 h. The mixture
was then evaporated under reduced pressure. The residue was dissolved in 45 mL of
methoxyethanol. A solution of sodium hydroxide (2.72 g, 84.7 mmol) in 6 mL of water
was added. The resulting mixture was heated to 120 °C for 2.5 h after which it was
cooled and poured into 400 mL of ice -water. The water layer was extracted with CH>Cl;
and the organic layer was washed with water, dried (Na,SO.), evaporated and




- 26 Sodium nethoxide (1.00 g, 1.85 nol) was added to a suspensi on of
methyl cis-7-fluoro- 2 3 4

14b-t et r awpdBEs4dls di benzo[ b, f] [ pyridofl, 2-dl [ 1, 4] oxazepi n@CI/Eras/bmsy| at e
(10.0 g, 30.6 mmol) in 100 nL of nethadot under N 2. The resulting m xture

was h 5 t was
e eGETOb R U SRl Elundk i, SO0EHBRIHNE HELERS 1 VS LI
IayerCWéJQOMadlaécB |:M'QVVI"'@Aért(ér'15 er3”e'él) QQ@Z@@@ =8P Mapbrated to give the
title conpound (9.1 g, 91 %9. Data: (mz) = 328 (MH)

trans- 3-Fluoro-2, 3,4, 14b-tetra hydro-1

H- di bErmmple ]Zpyrr do[ 1,2-djl1, 4] oxazepi ne-1- car boxyl Ic acid General Method

9: Saponi fi cation r b of
St r uciane toee e a1 ARty e B Be S i e -l i eepfife 4.
transaﬁnﬂérﬂStroeﬁrré 14, 448chemerlhereRI = H, R2=H, R3=CI,R4=H, R5=H, R6
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organﬂw+Hayer was meshed with meter dried (Na2SO4) and evaporated to give
t he crude conpound Thi s crude product was 1drssolved in 90 nmL of
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A e i iasepis as a red-brown oil (1.2 g, 47%). Data: (m/z) = 300 (M+H)".

7-Chloro-1-(trichloroacetyl)-3.4-dihydro-2H- dibenzo[b,flpyrido[1,2-d][1,4]thiazepine

This compound was prepared by General Method 5 to afford 7-chloro-1-
(trichloroacetyl)-3.4-dihydro-2H-dibenzo[ b, flpyrido[1,2-d][1.4]thiazepine as a black tar
(1.6 g, 93%). Data: (m/z) = 446 (M+H)".

Methy!l 7-chloro-3.4-dihydro-2H-dibenzo[b, flpyrido[1,2-d][1.4]thiazepine-1-carboxylate

This compound was prepared by General Method 6 to afford methyl 7-chloro-3.4-
dihydro-2H-dibenzo[ b, flpyrido[1,2-d][1,4]thiazepine-1-carboxylate as a black foam (1.2
g, 94%).

Methy! cis-7-chloro-2,3.4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1.2-d][1.4]thiazepine-1-
carboxylate

This compound was prepared by General Method 7 to afford methyl cis-7-chloro-
2.3 .4 14b-tetrahydro-1H-dibenzo[ b, flpyrido[1.2-d][1.4]thiazepine-1-carboxylate as a
brown foam (1.0 g, 100%). Data: (m/z) = 360 (M+H)".
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5-Chloro-N-(5-chloro-2-phenoxyphenyl)pentanamide

This compound was prepared by General Method 2 to afford 5-chloro-N-(5-chloro-2-
phenoxyphenyl)pentanamide as a brown oil (24.1 g, 100 %). Data: 'H-NMR (400 MHz,
CDCI;) 1.83 (m, 4H), 2.40 (t, J=7.0, 2H), 3.54 (t, J=7.0, 2H), 6.76 (d, J=8.0, 1H), 6.97
(dd, J=8.0, 2.0, 1H), 6.99 (s, 1H), 7.02 (s, 1H), 7.17 (t, J=8.0, 1H, 7.37 (d, J=8.0, 1H),
7.39 (d, J=8.0, 1H), 7.72 (br, 1H), 8.54 (d, J=2.0, 1H). (m/z) = 338 (M+H)".

8-Chloro-11-(4-chlorobutyl)dibenz[ b,f][1,4]oxazepine

This compound was prepared by General Method 3 to afford 8-chloro-11-(4-
chlorobutyl)dibenz[b,f][1,4]Joxazepine as a thick brown-greenish oil (21.6 g, 94%). Data:
'H-NMR (400 MHz, CDCl3) 1.90 (m, 4H), 2.96 (t, J=8.0, 2H), 3.58 (t, J=8.0, 2H), 7.04 -
7.48 (7 arH). (m/z) = 320 (M+H)".

7-Chloro-3.4-dihydro-2H-dibenz[b,flpyrido[1.2-d][1.4]oxazepine

This compound was prepared by General Method 4, followed by chromatography on
alumina. Elution with toluene gave 7-chloro-3.4-dihydro-2H-dibenz[b,flpyrido[1.2-
dl[1.4]oxazepine as a dark brown oil (3.92 g, 83%). Data: '"H-NMR (400 MHz, CDCl3)
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g, 949 . Data: 1H NMR (400 MHz, CDCI3) 1.90 (m 4H), 2.96 (t, J=8.0, 2H),
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conp repared by General Method 4, foll owed by chromat ography on
This compound was prepared by General Method 7 to afford methyl cis -7-chloro-
2,3,4,14b-tetrahydro-1H-dibenzo[ b, flpyrido[1,2-d][1,4]oxazepin-1-carboxylate] as a
yellow-brown foam (10.2 g, 100%). Data: 'H-NMR (400 MHz, CDCl3) 2.27 (m, 4H), 3.02
(dt, J=12.0, 4.0, 1H), 3.16 (m, 2H), 3.53 (s, 3H), 5.06 br, 1H), 6.75 (dd, J=8.0, 3.0, 1H),
6.90 (d, J=3.0, 1H), 7.00 (d, J=8.0, 1H), 7.05 (dt, J=8.0, 2.0, 1H), 7.17 (dt, J=8.0, 2.0,
2H), 7.20 (dt, J=8.0, 2.0, 1H). (m/z) = 344 (M+H)".

Methyl trans-7-chloro-2.3.4,14b-tetrahydro-1H-dibenzo[ b, flpyrido[1.2-d][1.4]oxazepine-
1-carboxylate

This compound was prepared by General Method 8 to afford methyl trans -7-chloro-
2,3,4,14b-tetrahydro-1H-dibenzo[ b, flpyrido[1,2-d][1,4]oxazepine-1-carboxylate

(9.5 g, 93%). Data: (m/z) = 344 (M+H)".

trans-7-Chloro-2.3.4,14b-tetrahydro-1H-dibenzo[ b, flpyrido[1.2-d][1.4]oxazepine-1-
carboxylic acid

This compound was prepared by General Method 9. Crystallisation from CH ,Cl,/ether
1:3 gave trans-7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[ b, flpyrido[1,2-
d][1,4]oxazepine-1-carboxylic acid] (3.89 g, 51%) Data: (m/z) = 302 (M+H)".
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alazepine as a orange-brown oil (0.89 g, 39%). Data: (m/z) = 282 (M+H)".
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7-Chloro-1-(trichloroacetyl)-2,3.4.10-tetrahydrodibenzo| ¢, flpyrido[1,2-alazepine

This compound was prepared by General Method 5 to afford 7-chloro-1-
(trichloroacetyl)-2,3.4,10-tetrahydrodibenzo[ ¢, flpyrido[1,2-alazepine as a dark brown
foam (1.34 g, 99%).

Methyl 7-chloro-2,3.4,10-tetrahydrodibenzo[c,flpyrido[1,2-a]azepine-1-carboxylate

This compound was prepared by General Method 6 to afford methyl 7-chloro-2,3.4,10-
tetrahydrodibenzo| ¢, flpyrido[1,2-alazepine-1-carboxylate as a dark brown foam (1.01 g,
95%). Data: (m/z) = 340 (M+H)".

Methyl cis-7-chloro-1.2.3.4.10.14b-hexahydrodibenzo] ¢, flpyrido[1,2-alazepine-1-
carboxylate

This compound was prepared by General Method 7 to afford methyl cis -7-chloro-
1,2,3,4,10,14b-hexahydrodibenzo[ ¢, flpyrido[1,2-alazepine-1-carboxylate as a dark
brown foam (1.00 g, 98%). Data: (m/z) = 342 (M+H)".



1: 3 gave trans-7-chloro-2, 3, 4, 14b-tetrahydro-1 H-di benzo[ b, t]pyrido[1, 2-

d] [ 1, 4] oxazepi ne-1-carboxylic acid] (3.89 g, 51% Data: (mz) = 302 (MH) +.
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Thi s corrpound was prepared by CGeneral Method 6 to afford nethyl
7-chl gro- 2, f 10- tetrahydrodi benzo[c, flpyri do[l 2- a] azepi ne- 1- car boxyl at e
as a BXAMBI&Mn foam (1.01 g, 95%. Data: (mz) = 340 (MH) Methyl

ol s- Tealhkos 9 A 1iffactol.(Hudiexe YA nab RaraRidrot YAdibeRkofb, ApgrigTiZie- 1-

carb
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(Structure 12 of Scheme Il, where R1=H,R2=H, R3=F, R4 =H,R5=H, R15 =CF3,
X=0)

General Method 11: N-acylation of an amine of Structure 11 to a trifluoro amide of
Structure 12.

Trifluoroacetic anhydride (1 mL) was added to trans -7-fluoro-2,3,4,14b-tetrahydro-1H-
dibenzo[b,flpyrido[1,2-d][1,4]oxazepine-1-amine (0.6 g, 2.1 mmol) in 5 mL CH ,Cl; and 2
mL of pyridine. The resulting suspension was stirred for 18 h at room temperature. The
brown solution was poured into 100 mL of ice-water and extracted with CH,Cl,. The
organic layer was washed with water, dried (Na,S0O,) and evaporated. Diethyl ether
was added to the resulting solid and heated to reflux for 30 min. The residue was
dissolved in CH,Cl, and heated to reflux for 30 min. The precipitate was filtered off,
washed with CH,Cl, and dried to give trans-2,2 2-trifluoro-N-(7-fluoro-2,3,4,14b-
tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-yl)acetamide as an off-white
solid (0.2 g, 25.6%). Data: (m/z) = 381 (M+H)".
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trans-2,2,2-Trifluoro-N-(7-fluoro-2, 3,4, 14b-tetrahydro-|

H di béﬂéﬁ{ﬁl;ﬂ?py“ do[l 2- d][l 4] oxazepi n-l1-yl)acetam de (Structure 12 of
Schene =H RBR=F RA=H R =H Rl5 =CF 3, X=0
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CH 2CI 2 and 2 ﬁyrl dine. The resulting suspension was stirred for 18
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transe \@p?rgpqci,’my@qiqorregu%g Pr% ar ggie%oglel\%atlle reagents and 5 mL of methanol

was added. After 30 min. stirring the precipitate was filtered off, washed with diethyl
ether and dried to give trans-N-(7-chloro-2,3,4,14b-tetrahydro-1H-
dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-triffuoroacetamide as an off-white
solid (330 mg, 86%). Data: "H-NMR (400 MHz, CDCl3) 1.85 (m, 2H), 2.26 (m, 1H), 3.12
(m, 1H), 3.20 (m, 1H), 3.62 (dt, J=12.0, 4.0, 1H), 4.38 (d, J=8.0, 1H), 4.68 (m, 1H), 6.76
(dd, J=8.0, 3.0, 1H), 6.93 (d, J=3.0, 1H), 7.04 (d, J=8.0, 1H), 7.08 (dt, J=8.0, 2.0, 1H),
7.17 (dd, J=8.0, 2.0, 2H), 7.29 (dt, J=8.0, 2.0, 1H). (m/z) = 397 (M+H)".

Example 8

trans-N-(7-Chloro-1,2,3,4,10,14b-hexahydrodibenzol[ c,flpyrido[1,2-alazepin-1-yl)-
2,2,2-trifluoroacetamide (Structure 12 of Scheme II, where R1 =H, R2 = H, R3 = Cl,
R4 =H, R5=H, R15 =CF3 X = CH,)

This compound was prepared by General Method 11, followed by chromatogra phy on
silica. Elution with toluene — toluene/ethyl acetate 95:5 gave trans-N-(7-chloro-
1,2,3,4,10,14b-hexahydrodibenzo[c,flpyrido[1,2-alazepin-1-yl)-2,2,2-trifluoroacetamide
(34.0 mg, 12%). Data: (m/z) = 395 (M+H)".



tetrahydro-| H di benzo[ b, f] pyrido[1, 2-d][1, 4] oxazepi n-1-yl)acetam de as an
off-white solid (0.2 g, 25.6% . Data: (mz) = 381 (M+rH)+. WD 03/ 084963
PCT/ EPO3/%w0M3/684963 32 Exanple 6 PCT/EP03/50085
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roacetam de
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trans-N-(7-Chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-
1-yl)-2-fluoroacetamide (Structure 12 of Scheme Il, where R1=R2=H,R3=CI, R4 =
R5=H, R15=CH,F, X=0)

trans-7-Chloro-2,3,4, 14b-tetrahydro-1H-dibenzo[ b, flpyrido[1,2-d][1,4]oxazepine-1-
amine (10 mg, 0.03 mmol) was dissolved in 1 mL of ethyl fluoroacetate. The resuiting
mixture was heated to reflux for 2 h. Evaporation followed by crystallisation from
methanol gave trans-N-(7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[ b, flpyrido[1,2-
d][1,4]oxazepin-1-yl)-2-fluoroacetamide (4.7 mg, 39 %). Data: (m/z) = 361 (M+H) .

Example 12
trans-N-(7-Chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-
1-yl)-4-phenylbenzamide (Structure 12 of Scheme Il, where R1 = R2 =H, R3 =Cl, R4
=R5 =H, R15 = CsH4CeHs, X = O)

General Method 12: N-acylation of an amine of Structure 11 to an amide of Structure
12.



(34.0 ng, 12% . Data: (mz) = 395 (M+H) + WO 03/084963 PCT/ EP03/ 50085 - 33
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with 5% aqueous sodi um bi carbonate and H2O dried (Na2SO4) and evapor at ed

to gi = 7 Gh -2, ab- 5 i
L pyr | G p e e e T%bfey?‘3Qs&fé%@?&%eﬁ"?"@?@ﬁ%&%:M%tﬁfg -
343" (M&:Hysieg dhgl appropriatgnstarting noatesiats. £ @ Bxample gg Aeathytanine was use

H di bRBERIdNf DA &Pdlthé-cOmpdurfd R%82#Pstallsed-Hom d?etfcm}/uéth@acet am de
(Structure 12 of Schenme I, where RL == R2 = H, R3 = , R4 = R5 = H R15 =
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t]pyrido[1, 2-d][1, 4] oxazepi ne-1- am ne (10 ng, 0.03 mml) was dissolved in
1 nL pipletthyl fluoroacetate. The resulting mxture was heated to refl ux
for 2 h. Evaporation followed by crystallisation from nethanol gave

t ranseiN ( JRthl ®20- 2R3, 4,R4b- Rét r KBy dr o- IRH- diRW&NnzoXb, t | (ovz)i doylel®(%)
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Example 16
trans-2-Amino-N-(7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-
d][1,4]oxazepin-1-yl)acetamide (Structure 12 of Scheme Il, where R1=R2 =H, R3 =
Cl, R4 =R5=H, R15=CH,;NH;, X = O)

Trans-7-chloro-2.3.4,14b-tetrahydro-1H-dibenzo[b.flpyrido[1,2-d][1,4]oxazepin-1-
vl)amino]carbonyllmethyllcarbamic acid 1.1 -dimethylethyl ester

General Method 13: N-acylation of an amine of Structure 11 to an amide of Structure
12.

DIPEA was added (pH=9) to trans-7-chloro-2,3,4,14b-tetrahydro-1H-
dibenzo[b flpyrido[1,2-d][1,4]oxazepine-1-amine (10 mg, 0.03 mmol) in 1 mL of CH,Cl,
with HATU (12.5 mg, 0.03 mmol) and Boc-Gly-OH (10.3 mg, 0.03 mmol). The resulting
mixture was stirred for 3 h, washed with 5% aqueous sodium bicarbonate and H:0,
dried (Na-SQ.,) and evaporated to give [[[(trans-7-chloro-2.3.4,14b-tetrahydro-1H-
dibenzo[b.flpyrido[1,2-d][1.4]oxazepin-1-yl)amino]carbonylmethyllcarbamic acid 1.1-
dimethylethy! ester (14.3 mg, 100%). Data: (m/z) = 405 (M+H) .
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of CH2CI2 with HATU (12.5 ng, 0.03 mmpl) and Boc-d y-CH (10.3 ng, 0.03
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acetate and 2% citric acid were added. The organic layer was washed with brine, dried

(Na;S0,;) and evaporated to give trans-4-[(7-chloro-2,3,4,14b-tetrahydro-1H-
dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-yl)amino]-2,2,3,3-tetrafluoro-4-oxobutanoic
acid (10.6 mg, 51%). Data: (m/z) = 472 (M+H)".

Example 18
trans-N-(7-Chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-
1-yl)methanethioamide (Structure 13 of Scheme Il, where R1 =R2=H, R3=CI, R4 =
R5=H, R15=H, X =0)

trans-N-(7-Chloro-2,3,4,14b-tetrahydro-1H-dibenzo[ b, flpyrido[1,2-d][1,4]oxazepin-1-
yl)formamide

trans-7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepine-1-amine
(10 mg, 0.03 mmol) was dissolved in 1 mL of ethyl formate. The resulting mixture was
heated to reflux for 18 h. The cooled mixture was evaporated to give trans -N-(7-chloro-
2,3,4,14b-tetrahydro-1H-dibenzo[b, flpyrido[1,2-d][1,4]oxazepin-1-yl)formamide (12.0
mg, 100 %). Data: (m/z) = 329 (M+H)".

trans-N-(7-Chloro-2,3,4, 14b-tetrahydro-1H-dibenzo[ b,flpyrido[1,2-d][1,4]oxazepin-1-
yl)methanethioamide (Structure 13 of Scheme |l, where R1=R2=H, R3=CIl, R4 =R5
=H, R15=H, X=0)
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dl[1, 4] oxazepi n-1| - yl)acetam de (Structure 12 of Schene |1, where Rl = R2 =
H, R3 = WD,03884963 R5 = H, R15 = CH2NH2,, X = O PCT/EP03/50085
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EXAMPLE 28

trans-N-(7-Chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-
1-yl)-2,2,2-trifluoro-N-methylacetamide (Structure 14 of Scheme Il, where R1=R2 =
H,R3=Cl, R4 =R5=H, R7 =CH3 R15=CF; X=0)

Sodium hydride (1.6 mg, 60% in oil) was added to trans-N-(7-chloro-2,3,4,14b-
tetrahydro-1H-dibenzo[ b,flpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (15
mg, 0.04 mmol) in 1 mL of DMF. After 10 minutes stirring methyl iodide (2.47 pL, 0.04
mmol) was added. The resulting mixture was stirred at room temperature for 18 h. After



- 36 Ceneral Method 14: Sul fonylation of an amde of Structure 12 to a

t hi oam de of Structure 13. Phosphorus pentasulfide (5 ng, 0.01 mmol) was
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Example 30
Trans-(7-Chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin -1-
yl)carbamic acid chloromethyl ester (Structure 16 of Scheme Ill, where R1=R2 = H,
R3=CIl,R4=R5=H, R16 = CH.CIl, X =0)

General Method 15: N-acylation of an amine of Structure 11 to a carbamate of
Structure 16.

100 uL of saturated aq. sodium bicarbonate was added to trans -7-chloro-2,3,4,14b-
tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepine-1-amine (9.5 mg, 0.03 mmol)
and chloromethyl chloroformate (64.2 uL, 0.42 mmol) in 250 pL of CH.Cl.. The
resulting mixture was stirred at room temperature for 18 h. Subsequently, ethyl acetate
was added and the organic layer was washed with water, dried (Na,SO,) and
evaporated to give trans-(7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b flpyrido[1,2-
d][1,4]oxazepin-1-yl)carbamic acid chloromethyl ester (9.9 mg, 88%). Data: (m/z) = 393
(M+H)".

Example 31
trans-(7-Chloro,2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-
yl)carbamic acid 2-bromoethyl ester (Structure 16 of Scheme lll, where R1 = R2 =
H, R3=Cl, R4 =R5=H, R16 = CH,CH;Br, X = O)
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Table 3.
Ex |R1 R2 RS3 R4 R5 R6 R7 R17 (m/z)  Yield(%)
33 | H H Cl H H C(S)NR17 H cCsH11y 442 20

34 | H H Cl H H C(S)NR17 H CH.CH=CHz 400 26

O O O X

36 | H H Cl H H C(S)NR17 H C(Me)s 416 12

Example 36
trans-N-(2-Methylpropyl)-7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-
d][1,4]oxazepine-1-amine (Structure 18 of Scheme Ill, where R1 = R2 = H, R3 = Cl|,
R4 = R5 = H, R18 = CH(CH3),, X = O)

General Method 17: N-alkylation of an amine of Structure 11 to an N-alkyl of Structure
18.

After 10 min. stirring sodium triacetoxyborohydride (11 mg, 0.05 mmol) was added to
trans-7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepine-1-amine
(10 mg, 0.03 mmol) and isobutyraldehyde (3.45 mg, 0.03 mmol) in 1 mL of CH »Cl;
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hydr o- 1H di benzo[ b, f Jpyri do[ 1, 2-dJ[ 1, 4] oxazepi n-
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of St paed:Yrfiz) 28343A4M-a4)*10 mi n. stirring sodi umtriacet oxyborohydride (11

ng, 0.05 mml)) was added to trans-7-chloro-2, 3,4, 14b-tetrahydro-1

H di benzo[b t]pyr|d0[1 2-d] [ 1, 4] oxazepi ne-1-anmne (10 ng, 0.03 mml) and

|sobuF gﬁ(? ?fB 0.03 mol) in 1 nm of CH 2C12 WO 03/084963 - 39
500 p The resulting m xture was stirred at room

t errpetranst -(7 ;ﬂ-Dl@llloro:Ehé MmﬁeUahydméwﬂwmmibaﬂunyﬁdoMt ogr aphed on

;'r L;)Cp;n Q]Bk%?@pm'-ﬁ%l%@%ﬁ@%ﬁéﬁ&iarﬁf g&ggn z'%?ggﬁ N?r%gﬂfr YhoA of

d] [ 1, 2FbsaeekV, rvéiereaﬂﬁ né" (R4 —nB5 1blo%15 = 357 (M+H) + Exanpl e
37 trans-N-Pro or o- 2 4, 14b-tetra hydro 1H-d|benzo£bf]pyr|do[1 2-
01 1. rpoEablBi DiabloRories def HbrtetpbydEo I - dBRARO IO, IpYRHBEG H RS

» d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Example 38B) (Structure 19B of
Scheme IV, where R1=R2=H, R5=H, R15=CF; X =0)

N-chlorosuccinimide (6.87 mg, 0.05 mmol) and 0.5 pL 1N HCI was added to trans -N-(7-
chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-yi)-2,2,2-
trifluoroacetamide (20 mg, 0.05 mmol) in 102 pL of acetone. The resulting mixture was
stirred at room temperature for 18 h. No reaction was observed. The reaction was
repeated under the same conditions. The resulting mixture was stirred at room
temperature for 1.5 h. The organic layer was washed with saturated aq. sodium
bicarbonate and water, dried (Na>.S0O,) and evaporated and the crude compound was
purified by preparative HPLC to give trans-N-(6,7-dichloro-2,3,4,14b-tetrahydro-1H-
dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-yl}-2,2 2-trifluoroacetamide (3.6 mg, 17%) and
trans-N-(7,8-dichloro-2,3,4,14b-tetrahydro-1H-dibenzo[ b,flpyrido[1,2-d][1,4]oxazepin-1-
yl)-2,2 2-trifluoroacetamide (1.6 mg, 7%). Data: (m/z) = 431 (M+H) ™.

Example 39
trans-N-(8-Bromo-7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-
d][1,4]Joxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 20 of Scheme IV, where R1
=H,R4=H, R5=H, R15=CF; X =0)

N-bromosuccinimide (9.2 mg, 0.05 mmol) and 0.5 uL of 1N HCI were added to trans -N-
(7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[ b, flpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-
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Example 41
trans-N-(7-Chloro-8-nitro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-
d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 22 of Scheme IV, where R1
=H,R4=H,R5=H, R15=CF; X=0)

Nitric acid (50 uL, 1.10 mmol) was added at 0 °C to a suspension of trans -N-(7-chloro-
2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-
trifluoroacetamide (210 mg, 0.53 mmol) in 4 mL of CH,Cl,. After stirring the mixture was
extracted with ethyl acetate and the organic layer was washed with 5% aqg. sodium
bicarbonate, dried (Na,SO,) and evaporated to give trans-N-(7-chloro-8-nitro-2,3,4,14b-
tetrahydro-1H-dibenzo[b,fpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (219
mg, 90%). Data: 'H-NMR (400 MHz, DMSO) 1.64-1.94 (m, 3H), 2.05 (br, 1H), 3.26 (t,
J=8.0, 1H), 4.20 (d, J=8.0, 1H), 4.35 (d, J=8.0, 1H), 4.60 (dq, J=8.0, 3.0, 1H) 7.15 (m,
1H), 7.11-9.21 (6 ArH). (m/z) = 443 (M+H)".



3.64 (m 1H), 4.44 (d, J=8.0, 1H), 4.65 (m 1H), 6.26 (b, 1H), 7.02 (s,
1H), 7.10 (dt, J=8.0, 2.0, 1H), 7.16 (m 2H, 7.30 (dt, J=8.0, 3.0, 1H),
7.35 (s, wH)30849x) = 477 (MH). Exanple 40 PCT/EP03/50085
trans- N-(2 3, 4, 14b- Tetrahydro 1 - 41 -

Hdl r d] [ 1, 4] oxazepin-1-yl)- 2,2,2-trifluoroacetam de
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hydr o EhdbReRGH b ,]29991["1,Ql‘j’&’az%bﬂn]h%lﬁb%?&ﬁﬁ’&&bacetamide (12 mg, 5%).
Data: 'H-NMR (400 MHz, CDCl3) 1.84 (m, 3H), 2.00 (m, 1H), 2.93 (dd, J=8.0, 3.0, 1H),
3.28 (dt, J=8.0, 3.0, 1H), 4.39 (s, 1H), 4.89 (m, 1H), 7.07-7.33 (7 arH), 8.07 (br, 1H).
(m/z) = 397 (M+H)".

Example 43
trans-N-(7-Chloro-2,3,4,14b-tetrahydro-8-[bis(phenylsulfonyl)amino]-1H-
dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 25
of Scheme VI, where R1 = H, R4 = H, R5 =H, R11 = R12 = §(0),Ph, R15 = CF;, X =
0)

trans-N-(8-Amino-7-chloro-2.3.4,14b-tetrahydro-1H-dibenzo| b, flpyrido[1.2-
dl[1.4]oxazepin-1-yl)-2,2 2-trifluoroacetamide

80 pL 36% HCI and SnCl,.2H,0 (600 mg, 2.66 mmol) were added trans -N-(7-chloro-8-
nitro-2,3,4,14b-tetrahydro- 1H-dibenzo[b flpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-

trifluoroacetamide (215 mg, 0.49 mmol) in 10 mL of ethanol. The resulting mixture was
stirred at 60 °C for 18 h. After cooling the mixture was evaporated and dissolved in
ethyl acetate. Aq. sodium bicarbonate was added to the solution (Sn salts were formed)



1-yl)-2,2,2-trifluoroacetam de (Exanple 42B) (Structure 23B of Schene V,
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80 pL 36% HCI and SnCl 2. 2H20 (600 ng, 2.66 mmol) were added

trans=N- 7 hi nitro-2,3,4,1 4b-tetrahydro-1
H- di bE fgyrldo[l 2-d][1, 4] oxazepin-1-yl)-2,2,2- trifluoroacetam de

(215 transm 49-ChRIrb-2,8 41@461te%h?tila@rmtbus(rhetmﬁguIfbhpqammb}mﬂ-was stirred

ot hﬁf)d&@féﬁimé hiirdele bhSasmn 0 Wb Samee bretuties 1Srhaps 60
were oSomehe\d, 484963 H, R34 = HPRE Ermaaweaam:oa; @))/@Habmsecmﬁg,t % and

t he 'iture was filtered. The filtrate was extracted with ethyl acetate
and t organi c | ayer was washed with brine, dried (Na 2SO4) and evapor at ed

to  orNg Ldifpblhb SwsS BREBAR A by T 8Reraf MMdthob®t 8 usiiy fe appiobrid¥t Htatting
material to afford trans-N-(7-chloro-2,3,4,14b-tetrahydro-8-[bis(methylsulfonyl)amino]-
1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (6.8 mg, 92%).
Data: (m/z) = 568 (M+H)".

Example 45
trans-N-(7-Chloro-2,3,4,14b-tetrahydro-8-[(phenylsulfonyl)amino]-1H-
dibenzo[b,f]lpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 25
of Scheme VI, where R1=H, R4 =H, R5 =H, R11 = H, R12 = §(0O),Ph, R15 = CF;, X
= 0)

Benzenesulfonyl chloride (10 pL, 0.08 mmol) was added under N , to trans-N-(8-amino-
7-chloro-2,3.4,14b-tetrahydro-1H-dibenzo[b, flpyrido[1,2-d][1.4]oxazepin-1-y})-2,2,2-
trifluoroacetamide (5.0 mg, 0.01 mmol) in 1 mL of CH.Cl, and 2 uL (1.1 eq) of
triethylamine. The resulting mixture was stirred at 35 °C for 4 h. After cooling the
mixture was evaporated and the crude compound was purified by chromatography on
silica. Elution with toluene/ethyl acetate 1.0 — 0:1 (gradient) gave trans-N-(7-chloro-
2,3,4,14b-tetrahydro-8-[(phenylsulfonyl)amino]-1H-dibenzo[b, flpyrido[1,2-




trans-2,2,2-Trifluoro-N-(7-chloro-2, 3, 4, 14b-tetrahydro-8-[ bi s(phenyl sul f ony
| )am no] -1 H di benzo[b,t]pyrido[l,2-d][1, 4] oxazepi n-1-yl)acetam de
(StructurwoZB/Ow6£chene VI, where RL = H R4 = H R5 = HPCREP035082 = S(0)
2Ph, R15 = X = 0) General Method488: N-acylation of an anine of
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3,4, 14b-tetrahydro-1 H di benzo[ b, flpyrido[1l,2-d]j1, 4] oxazepin-| -yl)-
2,2,2,-trifluoroacetamde (5.0 ng, 0.01 nmol) in a mxture of 1 nL of CH

2012 and 25 pL of triethylamne. The resulting mxture was sti rred at 40
C f orExamplef 46r cooling the nixture was evaporated and the crude conpound
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(Strug\?)ﬁH of Schenme VI, where Rl = = H R5 =H Rll1 =H Rl2 =
S(0) R15 = CF3, X = 0) Benzenesulfonyl chI oride (10 pL, 0.08 nmol)
was added under N 2 to trans N- (8-am no- 7-chloro-2, 3,4, 14b-tetrahydro-1
Hdib zo b h yr|d0[1 2-d] [ 1, 4] oxazepin-1-yl)-2,2, 2- trlfluoroacetamde
(5.0 lﬁ in 1 nm of CH2CI 2 and2pL(11eq) of triethylam ne.
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PCT/ EPO3/25Gtion 68 trahd-N-&-okiare i, 31411 4brtetrahyalr @-1tH-didemaopa f qivaitiofit 2¢ 2. 4

. 32 41 B8Rl T Abcaarnde (Milkture 12 of Scheme II, where R1 = H, R2 = H, R3 =
Cl, R4 = R5 = H, R15 = CH;, X = O) (0.63 g, 1.84 mmol) in acetone (15 mL) were
added N-chlorosuccinimide (246 mg, 1.84 mmol) and 6N (aq) HCI (3.1 mL). The
resulting suspension was stirred at room temperature for 20 h. A second amount of N -
chlorosuccinimide (246 mg, 1.84 mmol) was added and subsequently the reaction
mixture was stirred at room temperature for 4 h. The reaction mixture was extracted
with ethyl acetate (3x), washed with sat. (ag) NaHCO; (3x), 10% (aq) NaCl (2x) and
dried (Na,S0,). The solvents were removed under reduced pressure. The solid was
purified by column chromatography (silicagel, toluene/ethanol=9/1). Subsequent
purification by HPLC resulted in the title compound (137 mg, 36.4%). Data: 'H-NMR
(400 MHz, CDCl3) 1.55 (m, 1H), 1.82 (m, 2H), 1.94-2.20 (m, 1H), 2.10 (s, 3H), 2.92 (m,
1H), 3.11 (td, J=12.6, 4.2, 1H), 4.39 (d, J=1.9, 1H), 4.86 (m, 1H), 7.02 -7.36 (m, 6 ArH).

O

Example 48

trans-7-Chloro-2,3,4,14b-tetrahydro-N-(2-methoxyethyl)-1H-
dibenzo[b,flpyrido[1,2-d][1,4]oxazepine-1-amine (Structure 26 of Scheme lll, where
R1=H,R2=H,R3=Cl, R4=H, R6=H)
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Example 50
trans-N-(6,7-Dichloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,f]pyrido[1, 2-
d][1,4]oxazepin-1-yl)formamide (Structure 29 of scheme VII)

trans-6,7-Dichloro-2.3.4,14b-tetrahydro-N-(2-methoxyethyl)-1H-dibenzo[ b, flpyrido[1.2-
d][1.4]oxazepine-1-amine (Structure 28 of scheme VIl)

K>CO; (5637 mg, 3.9 mmol) was added to a solution of trans-N-(6.7-dichloro-2.3.4,14b-
tetrahydro-1H-dibenzo[ b, flpyrido[1.2-d][1.4]oxazepin-1-yl)-2 2 2-trifluoroacetamide (322
mg, 0.75 mmol) in methanol (28 mL) and water (1.7 mL). The reaction mixture was
stirred at reflux temperature for 2 h whereafter the methanol was removed under
reduced pressure. Water was added to the remaining product and the water layer was
extracted with CH,Cl; (3x). The combined organic layers were washed with brine, dried
(Na,S0O,) and evaporated to give the crude title compound (266 mg, 100%).

trans-N-(6.7-Dichloro-2,3,4,14b-tetrahydro-1H-dibenzo|[ b,flpyrido[1,2-d][1,4]oxazepin-1-
ylformamide (Structure 29 of scheme VII)

A solution of trans-6,7-dichloro-2.3.4,14b-tetrahydro-N-(2-methoxyethyl)-1H-
dibenzo[b, flpyrido[1.2-d][1.4]oxazepine-1-amine (122 mg, 0.36 mmol) in ethyl formate
was stirred overnight at reflux temperature. After removal of the solvent under reduced
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cool to ambient temperature overnight. The mixture was poured into ice -water and
extracted with ethyl acetate (3x). The organic solution was washed with water and
brine, and subsequently dried (MgSO,). Removal of the solvent in vacuo resuited in
crude 9-bromodibenzo[b,f][1.4]oxazepine (9.79 g 99%). Data: (m/z) = 274 + 276
(M+H)"

trans-6-Bromo-2.3.4.14b-tetrahydro-4-oxo-1H-dibenzo[b.flpyrido[1.2-d][1,4]oxazepine-
1-carboxylic acid (Structure 32 of scheme IXwhere X=0,R1=H, R2=H, R3=H, R4
=Br,R5=H, R10=H)

General method 21: Addition of glutaric anhydride to a cyclic amine, resul ting in the
formation of a tetracycle of Structure 32.

Glutaric anhydride (5.22 g, 45.8 mmol) was added to a stirred solution of 9-bromo-
dibenzo[b,f][1,4]loxazepine (9.29 g, 33.9 mmol) in xylene (9 mL). The mixture was
heated to 140 °C for 72 h. Equal parts of ether and of ethyl acetate were added
whereafter the product was collected by filtration. The crystals were dried at 50 °C
under reduced pressure to yield the title compound as one isomer (5.5 g, 39%, trans).
The eluent was extracted with 2N NaOH (aq.). By adding 3N HCI (aq.) to the aqueous




- 45 pressure, the remaining product was purified with preparative LC -M5
to give the title conmpound (40 ng, 30% . Data (mz) = 397 (M+tH) +. Exanpl e
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t he ‘acycl Structure G utaric anhydride (5.22 g,
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crystals wére dri'ed at 50 C under reduced pressure to yield the title
conpogefersl @REhoS BRI Fofmatich oi9%kruttud®S34 by borane reduction of an amide

functionality.

Borane (1.0 M in THF, 60 mL, 60 mmol) was added dropwise to a stirred solution of
trans-(6-bromo-2,3.4,14b-tetrahydro-4-oxo-1H-dibenzo[ b, flpyrido[1,2-d][1,4]oxazepin-1-
yhcarbamic acid 1-ethylpropyl ester (7.4 g, 13.1 mmol) in THF (90 mL). The resulting
mixture was stirred at ambient temperature for 1 h. Subsequently, hydrochloric acid (1N

aq) was added dropwise until evolution of gas ceased. A solution of sodium hydroxide

(2N aq) was added to the mixture to adjust the pH to 8. The resulting reaction mixture
was extracted with ethyl acetate, and the extract was subsequently washed with water
and brine. After drying (MgS0O,) the solvent was evaporated under reduced pressure to
yield the crude title compound (7 g, 100%). Data: (m/z) = 459 + 461 (M+H)"

trans-6-Bromo-2,3.4.14b-tetrahydro-1H-dibenzo[b, flpyrido[1.2-d1[1,4]oxazepin-1-
ylamine (Structure 35 of scheme IX, where X =0, R1=H,R2=H, R3=H, R4 =Br, R5
=H, R10=H)

General method 24: Hydrolysis of an amide functionality, resulting in an amine of
Structure 35.

A mixture of acetic acid (100 mL) and hydrogen bromide (48%, 50 mL) was added to
trans-(6-bromo-2,3.4,14b-tetrahydro-1H-dibenzo[b.flpyrido[1,2-d][1,4]-oxazepin-1-
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aqueous WO 03/084963 - 46 - PCT/ EP03/50085 |ayer the pH was adjusted to pH
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Example52

trans-N-(6-Acetyl-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-
1-yl)-2,2,2-trifluoroacetamide (Structure 37 of scheme X, where R2 = H)

General method 26: Conversion of bromide into an acetyl of structure 37.

(1-Ethoxyvinyl)-tributyl tin (182 pl, 0.54 mmol) was added to a solution of trans-N-(6-
bromo-2.3 .4, 14b-tetrahydro-1H-dibenzo[ b, flpyrido[1,2-d][1.4]oxazepin-1-yl)-2,2.2-

trifluoroacetamide (200 mg, 0.45 mmol) and PdCI,(PPh3), (6 mg, 9 umol) in toluene (12
mL) under N,. The reaction mixture was heated to reflux and stirred for 3 h. 3N (aq)
HCI was added slowly at room temperature and the reacion mixture was stirred for a
further ten minutes. It was then poured into water and extracted with ethyl acetate. The
organic layer was washed with sat. NaHCO; (aq) and brine, dried (MgSO,) and the
solvents were evaporated. The crude product was purified, dissolved in THF (10 mL)
and subsequently 3N HCI (aq) (4mL) was added. The mixture was stirred at room
temperature for 1 h, poured into water and extracted with ethyl acetate. The organic
layer was washed with sat. NaHCO3 and brine, dried and evaporated. After purification
on HPLC the title compound was obtained (49 mg, 27%). Data: 'NMR (400 MHz,




General nethod 24: Hydrolysis of an am de functionality, resulting in an
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(1- Et hoxyvi nyI) tributyl tin (182 1, 0.54 nmol) was added to a sol ution of
trans; N-hqfls ;Z.;gm) 2,3,4,14b-t et rahydro- 1 Hdi benzo[b,t]pyrido[l
2d]F B!&\ pin-1-yl)-2,2,2- trifluoroacetam de (200 ng, 0.45 mol) and
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General method 28: Conversion of a bromide into a vinyl derivative of structure 39.

To a solution of trans-N-(6-bromo-2,3.4,14b-tetrahydro-1H-dibenzo[b flpyrido-[1.2-
dl[1.4]oxazepin-1-yl)-2 2 2-trifluoroacetamide (50 mg, 0.11 mmol) in toluene (3mL) was
added PdCI(PPh;), and vinyltributyl tin (38 pl, 0.13 mmol). The resulting reaction
mixture was heated to 110 °C and stirred for 2 h at 110 ° C. After cooling to room
temperature, water was added and the mixture was extracted with ethyl acetate. The
organic layer was washed with water and brine, dried (MgSO ,) and the solvent was
evaporated. After purification by HPLC the title compound was obtained (23 mg, 52 %).
Data: '"NMR (400 MHz, CDCls) 1.60 (m, 1H), 1.78 (m,1H), 1.83-1.96 (m, 2H), 2.93 (m,
1H), 3.43 (dt, J=12, 4, 1H), 4.35 (d, J=2.5, 1H), 4.84 (m, 1H), 5.40 (d, J=11, 1H), 5.67
(dd, J=18, 1.8, 1H), 7.07-7.31 (7 ArH), 7.55 (NH, 1H)

Example 55

trans-N-(2,3,4,14b-Tetrahydro-6-methoxy-1H-dibenzo[b,flpyrido[1,2-
dl[1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 41 of scheme X, where R2
= H)
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brine, dried (MJSH) and concentrated under reduced pressure. Purification
on silica wwth heptane/ethyl acetate 1:1 gave the title corrpound (450 ng,
75 9% Exeanple S8R (400 Mz, CDC13) 1.69-1.75 (m 1H), 1.87-1.93 (m 1H)
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R1=H,R2=F,R3=H, R4=Br,R5=H, R10 = H)

This compound was prepared by general method 20. 9-Bromo-7-
fluorodibenzo[b.f][1.4]oxazepine (6.7 g, 64%) was collected by filtration after pouring
the reaction mixture into ice-water. Data: (m/z) = 292 + 294 (M + H)"

trans-6-Bromo-8-fluoro-2.3.4,14b-tetrahydro-4-oxo-1H-dibenzo[ b, flpyrido[1,2-
d][1.4]oxazepine-1-carboxylic acid (Structure 32 of scheme IX where X=0, R1=H, R2
=F, R3=H, R4=Br,R5=H, R10=H)

This compound was prepared by general method 21 to afford the title compound as
crystals of only one isomer (4.2 g, 45%). Data: (m/z) = 406 + 408 (M + H)*

(trans-6-Bromo-8-fluoro-2.3 4, 14b-tetrahydro-4-oxo-1H-dibenzo[ b, flpyrido[1,2-
d[1.4]oxazepin-1-yl)carbamic acid 1-ethylpropyl ester (Structure 33 of scheme IX
where X =0, R1=H, R2=F, R3=H, R4 =Br, R5 = H, R10 = H) This compound was
prepared by general method 22 to afford th e title compound (4.6 g, 100%). Data: (m/z)
=435 + 437 (M + H)"
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Example 57
trans-N-(6-Acetyl-8-fluoro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-
dj[1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 37 of scheme X, where R2
= F)

This compound was prepared by general method 26 to afford the title compound (103
mg, 42.9%) after purification by HPLC. Data: 'H-NMR (400MHz, CDCls) 1.46-1.69 (m,
2H), 1.76-1.93 (m, 2H), 2.58 (s, 3H), 2.76-2.82 (m, 1H), 3.34-3.43 (td, J=12.0, 3.2, 1H),
4.44-4 47 (d, J=2.2, 1H), 4.80-4.86 (m, 1H), 6.99-7.32 (6 ArH), 8.5-8.58 (br, 1H). (m/z)
=423 (M+H)".

Example 58

trans-8-Fluoro-2,3,4,14b-tetrahydro-1-[(trifluoroacetyl)amino]-1H-
dibenzo[b,flpyrido-[1,2-d][1,4]oxazepine-6-carbonitrile (Structure 38 of scheme X,
where R2 = F)

This compound was prepared by general method 27. After purification by HPLC the title
compound (78 mg, 55.7%, trans) was obtained. Data: '"H-NMR (400MHz, CDCI;) 1.65-
1.72 (m, 1H), 1.85-1.92 (m, 1H), 1.95-2.02 (m, 1H), 2.05-2.14 (m, 1H), 3.06-3.11 (m,



Thi s conpound was prepared by general nethod 21 to afford the title

conpound as crystals of only one isoner (4.2 g, 45%. Data: (mz) = 406 +
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corrpound was prepared by general net hod 25 to afford the title conpound.
After purlflcatlon with HPLC 79ng(91% was obtai ned. Data: 'H NWR
(4o0MBXanepte@®0 1.54-1.61 (m 1H), 1.67-1.77 (m 1H), 1.82-1.90 (m 1H),

1.93- 0 7-3. 35 td,
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6. 88- dikenzalbAdpyrideHd, 2- dl[ﬂ1)4]oe<aieplrb145}acetaunde|\¢ﬁtoucsxr@nm @facheme X,
transyMetérRACERY! - 8-fl uoro-2, 3, 4, 14b-tetrahydro-1 H-di benzo[ b, fjpyrido[1, 2-
dj[1, mxazepin 1-yl)-2,2, 2- trifluoroacetam' de (Structure 37 of schene X

whereTg2 =gF) T*%bﬁJtFHWPOUW vastrah SN EBréModRAEsR)- 28] o t%@ratf@dﬂf Hprd
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whereafter the reaction mixture was heated to 60 °C. After 3 h ferrocene PdCl, (20 mg,
28 umol) and methylzinc chloride (0.3 mL) were added and the reaction mixture was
heated at 80°C for another hour. Water was added at room temperature, and the
reaction mixture was extracted with ether and water. The ether solution was washed
with brine, dried (Na,SO,) and the volatiles were removed under reduced pressure.
After purification by HPLC the title compound was obtained (108 mg, 39%). Data: 'H-
NMR (400MHz, CDCl3) 1.56-1.72 (m, 2H), 1.79-1.93 (m, 2H), 2.37 (s, 3H), 2.79-2.86
(m, 1H), 3.44-3.52 (td, J=12.0, J=3.0, 1H), 4.27-4.29 (d, J=2.5, 1H), 4.85-4.91 (m, 1H),
6.70-7.32 (6 ArH), 7.63-7.70 (br, 1H). (m/z) = 395 (M+H)".

Example 61
trans-N-(7-Bromo-2,3,4,14b-tetrahydro-1H-dibenzo[b,f]pyrido[1,2-d][1,4]oxazepin-
1-yl)-2,2,2-trifluoroacetamide (Structure 46 of scheme Xl)

4-Bromo-2-nitro-1-phenoxybenzene (Structure 42 of scheme XI)

Cs,COs (4 g, 12.3 mmol) was added to a solution of phenol (1 g, 10.6 mmol) in 50 mL
of THF under N: atmosphere. After stirring for 15 min. 1,4 -dibromo-2-nitrobenzene
(2.81 g, 10 mmol) was added. The resulting mixture was heated to reflux and stirred
overnight at reflux. Water and ethyl acetate were added, followed by extraction with
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of schenmew®,03/08d9e¥ e R2 = F) This conmpound was prepared byprgemenasooset hod
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(' z) PPA@??O)“MFEQ was added to N-(5-bromo-2-phenoxyphenyl)formamide (20 g, 68.7
mmol) and the reaction mixture was heated to 140 °C with vigorous stirring for 2 h.
After cooling to room temperature the reaction mixture was poured into ice -water. The
mixture was filtered and the solid was washed with water and with 25% ammonia and
dried at 50 °C under reduced pressure to yield the title compound (9.9 g, 52%). Data:
(m/z) = 274 + 276 (M+H)"

trans-7-Bromo-2,3.4,14b-tetrahydro-4-oxo-1H-dibenzo[b,flpyrido[1,2-d][1.,4]oxazepine-
1-carboxylic acid (Structure 32 of scheme IX where X =0, R1=H, R2 =H, R3 =Br, R4
=H, R5=H, R10=H)

Glutaric anhydride (5.48 g, 48.1 mmol) was added to a stirred solution of 8-
bromodibenzo[b,f][1.4]oxazepine (8.1 g, 29.6 mmol) in xylene (20 mL). CH,Cl, was
added to the reaction mixture and this was extracted with 2N (aq) NaOH (3x). All
aqueous layers were neutralized by adding 2N (aq) HCI and extracted with CH ,Cl,. The
combined organic layers were dried (Na,SO,) and evaporated resulting in the title
compound (9.7 g, 85%) as a mixture of trans and cis. Data: (m/z) = 388 + 390 (M+H) *

trans-(7-Bromo-2,3.4.14b-tetrahydro-4-oxo-1H-dibenzo[ b, flpyrido[1,2-d][1.4]loxazepin-
1-yl)carbamic acid 1-ethylpropyl ester (Structure 33 of scheme IX where X =0, R1=H,
R2 =H, R3=Br,R4=H, R5=H, R10 = H, R22 = CH(CHs),)
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m Xt UQe pia [4€ RARS Itered and the solid was vvashed with water and with 25%
ammnla and drled at 50 C under reduced pressure to yield the title

OOl e by (B AR RO e compun (105

pyri d8{ 99 %)d@?h.a 417153<)a2§65rfe al"ﬁoxyl | c acid (Struct ure 32 of schene I X

where X =
trans- N (7- Bromo 2 3 4 14b- tetrahvdro 1H dlbenzo[b flpyrido[1.2-d][1.4loxazepin-1-yl)-

2.2 2-trifluoroacetamide (structure 46 of scheme Xl)

This compound was prepared by general method 25 to afford the title compound (76
mg, 92%). Data: 'H-NMR (400 MHz, DMSO) 1.58-2.09 (m, 4H), 3.08 (t, J=12.8,1H),
3.81 (d, J=14.0, 1H), 4.11 (d, J=10.4, 1H), 4.38 (m, 1H), 6.83 -7.28 (7 ArH), 9.13 (d,
J=10.0, 1H), (m/z) = 441 + 443 (M+H) ™.

Example 62
trans-N-(7-Acetyl-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-
1-yl)-2,2,2-trifluoroacetamide (Structure 47 of scheme Xll)

(1-Ethoxyvinyl)tributyl tin (90 ul, 0.23 mmol) was added to a solution of trans-N-(7-
bromo-2,3.4.14b-tetrahydro-1H-dibenzo[ b, flpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2 2-

trifluoroacetamide (100 mg, 0.23 mmol) and PdCl(PPh3), (3 mg, 4.3umol) in toluene (6
mL) under N,. The reaction mixture was heated to 140 °C and stirred for 3 h. After
cooling to room temperature, 2N (aqg) HCI (450 ul) was added and the reaction mixture
was stirred for 1 h. The reaction was quenched with sat NaHCO3; (aq) and extracted
with ethyl acetate. The organic layer was washed with brine, dried (Na,SO.) and
evaporated. The crude compound was chromatographed with heptane/ethyl acetate
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to afford the title conpound (76 ng, 92% . Data: 1H-NI\/R(400M—IZ DVSO)
1. 12.8,1
58- Examé)in G%H) 3.08 (t, J=12.8,1H),

trans-2,2,2-trifluoro-N-[2,3,4,14b-tetrahydro-7-[(phenylmethyl)amino] -1H-
dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-ylJacetamide (Structure 50 of scheme Xll)

To a solution of trans-N-(7-bromo-2,3.4.14b-tetrahydro-1H-dibenzo[b,flpyrido[1.2-
d)[1.4]-oxazepin-1-yl)-2.2 2-trifluoroacetamide (0.5 g, 1.1 mmol) in DME (16 mL),
Pdx(dba); (12.5 mg, 13.5 umol), 2-(di-t-butyl-phosphino)biphenyl (25 mg, 80 pmol),
sodium-tert-butoxide (218 mg, 2.3 mmol) and benzylamine (243 mg, 2.3 mmol) were
added. The resulting reaction mixture was heated to 75 °C and stirred at this
temperature for 48 h. The reaction mixture was quenched with sat NaHCO 3 (aq) and
extracted with ethyl acetate. The organic layer was washed with water and brine, dried
(Na,SO,) and evaporated. The crude product was chromatographed with heptane/ethyl
acetate 8:2 and purified with HPLC to afford the title compound (21 mg, 32%). Data:
'H-NMR (400 MHz, DMSO) 1.54-2.02 (m, 4H), 2.95 (t, J=9.2, 1H), 3.68 (d, J=14.0, 1H),
4.02 (d, J=10.0, 1H), 4.17 (d, J=6.0, 2H), 4.37 (m, 1H), 5.90-7.33 (12 ArH, 1 NH), 9.11
(d, J=10.0, 1H). (m/z) = 468 (M+H)"
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dried and evaporated. The crude product was purified on silica and by HPLC to afford

the title compound (27 mg, 48%). Data (m/z) = 434 (M+H)".
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Example 68
trans-N-(12-Bromo-7-chloro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-
d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 55 of scheme XIil)

4-Bromo-2-[(4-bromo-2-fluorophenyl)methyleneamino]phenol (Structure 83 of scheme
XI)

5-Chloro-2-hydroxyaniline (9.8 g, 48 mmol) and 4 -bromo-2-fluorobenzaldehyde (7.0 g,
48 mmol) were dissolved in ethanol (400 mL). The reaction mixture was heated to 60
°C and stirred for 1 h. Subsequently the ethanol was evaporated and the titie
compound was obtained (17.4 g, 100%).

3-Bromo-8-chlorodibenzo[b,f][1,4]oxazepine (Structure 54 of scheme XIil)

To a solution of 4-bromo-2-[(4-bromo-2-fluorophenyl)methyleneamino]phenol (17.4 g,
48.5 mmol) in DMSO (200 mL) was added K,CO; (13.4 g, 97.1 mmol). The resulting
reaction mixture was stirred at 140 °C for 1 h. Water was added at 45 °C. The product
was collected by filtration as an off-white solid. The solid was washed with water,
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t enpefatur € was quenche
ext r agn@y =i Th+aPdM + Hhe organic |ayer was dr| ed and evaporated. The

crude product was purified on silica and by HPLC to afford the title
conpotians(Z-Brgmardeghlonoat.3.4. bete&ahwmmmmmgﬁg_

tr anSdn*H (Wl BTy Sdarb e ok 4 -hfthyietmanygler ttudtuft | BANGPEBhEMePIX i d
of1 where X = O,R1=H R2=H,R3=CI,R4=H,R5=12-Br, R10 = H, R22 = CH(CH3),)

Borane (1.0 M in THF, 216.5 mL, 216.5 mmol) was added dropwise to a stirred solution
of trans-(12-bromo-7-chloro-2,3,4,.14b-tetrahydro-4-oxo-1H-dibenzo[ b, flpyrido[1.2-
d][1.4]loxazepin-1-yl)carbamic acid 1-methylethyl ester (25.4 g, 43.3 mmol) in THF. The
resulting mixture was stirred at ambient temperature for 1 h. Water was added to the
mixture until evolution of gas ceased. More water was added and the product was
collected by filtration. The solid was dried at 40 °C under reduced pressure for 48 h to
give crystals as a mixture of trans (86%) and cis (14%). The filtrate was extracted with
CH,Cl,. The organic layer was washed with brine, dried (Na.SO,) and evaporated to
give the crude product (9.5 g, 47.2%) as a mixture of isomers, cis/ trans = 1/2. CH,Cl,
was added to the crystals mentioned above and the pure trans isomer (5.9 g, 29.3%)
was collected by filtration and dried under reduced pressure. The eluent was
concentrated to give a mixture of cis and trans products (7.9 g, 39.2%). Dat a: (m/z) =
465 + 467 (M + H)"
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At 100 C 2-propanol (6.6 nl, 86.5 mml) was added and stirring was
conti pued. fg%r@%I h at 110 C. The reaction mxture was poured into water,
and e ith ethyl acetate. The organic |ayer was washed with water

and bfﬁah%J-@IHléﬂo-(z'\@aSQB-téﬁ‘ﬂh?dﬁME[Qtrﬁﬂuoﬁ@é'c@fylmﬁm&]eﬂmn the crude
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t ransx(M32- Brono- 7-chl oro- 2, 3, 4, 14b-tetrahydro-1 H-di benzo[ b, t] pyrido[1,2
dl f 1, 4] oxazepin-1-yl)car bam' c acid 1-methylethyl ester (Structure 34 of
schen®hisxcompound was prepared by general method 27 to afford the title compound (4.7

mg, 3.5%). Data: "H-NMR (400 MHz, DMSO) 1.60-1.88 (m, 4H), 2.03 (m, 1H), 3.14 (td,
J=3.2, 13.2, 1H), 3.85 (d, J=13.6, 1H), 4.21 (d, J=10, 1H), 4.4 (m, 1H), 6.77-7.70 (7
ArH), 9.26 (d, J=9.6, 1 NH).

Example 70
trans-N-(7-Chloro-2,3,4,14b-tetrahydro12-methyl-1H-dibenzol[b,flpyrido[1,2-
d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 57 of scheme XIV)

To a solution of trans-N-(12-bromo-7-chloro-2,3,4,14b-tetrahydro-1H-
dibenzo[b,flpyrido-[1,2-d][1.4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (80 mg, 0.17
mmol) in THF (2 mL) was added ferrocene PdCl, (5 mg, 7 umol), and the reaction
mixture was stirred for 5 min. Methylzinc chloride was added dropwise whereafter the
reaction mixture was heated to 60 °C and stirred overnight at 60 °C. The mixture was
poured into sat (aq) NH4Cl and extracted with ethyl acetate (3x). The combined organic
layers were washed with brine, dried (Na.SO4) and evaporated. After purification on
silica and with HPLC the title compound was obtained (13.2 mg, 19%). Data: 'H-NMR
(400 MHz, DMSO) 1.60-1.85 (m, 3H), 2.0 (m, 1H), 2.23 (s, 3H), 3.11 (td, J=2.8, 13.2,
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1H), 3.46 (d, J=14, 1H), 4.30 (d, J=8.8, 1H), 4.45 (br.s, 1H), 7.16-7.55 (6 ArH), 9.26 (d,

J=6, 1 NH).

Example 72
trans-N-(7-Chloro-11-fluoro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-
dl[1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 61 of scheme XV where R5
=11-F, R10 = H)

4-Bromo-2-[(2 3-difluorophenyl)methyleneamino]phenol (Structure 59 of scheme XV
where R5 = 3-F and R10 = H)

2,3-Difluorobenzaldehyde (0.55 mL, 5 mmol) was added to a stirred solution of 5 -
chloro-2-hydroxyaniline (0.72 g, 5 mmol) in ethanol (5 mL). Within a few minutes a solid
was formed and an additional amount of ethanol (10 mL) was added. The solid was
isolated by filtration and dried to give the title compound (1.09 g, 81%).

8-Chloro-4-fluorodibenzo[b,f][1,4]oxazepine (Structure 60 from scheme XV where
R5=4-F, R10=H)




Thi s conmpound was prepared by general nethod 27 to afford the title
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J=10, 1 H), 4.4 (m 1H),677770(759ArH) 926(d J=9.6, 1 NH). Exanple
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HC ( The resulting reaction mxture was stirred
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evaporated. After purification of the crude product with’ HPLC three

P; ggge\“ﬁrrﬁetﬁb@tﬂ W%@Iacpphed to trans 7- chloroe1 1rfuoro 2,3,4,14b-tetrahydro-4-oxo-
12- br onp- -0 Z - an
di ben3bhaibe ‘ ) PR ———
(str Ugbmgezfp'#opénolsmscé@d >6f|3 )pehiéq& éfﬂ)rdéa%rans (7 chloro-11-fluoro-2,3.4,14b-
trans; 1 rorm-q % qr Q- 2 , AI-‘ t r ahyd H-r . . 1
di ben%—eé{g R 2108 ' LEO M. 4 GADAMIC, e oGl 4o lr 15 7

ng, 1me:th%thvl ester (0. 63 g, 82%)

trans-(7-Chloro-11-fluoro-2.3.4, 14b-tetrahydro-1H-dibenzo[ b, flpyrido[1.2-
d][1.4]oxazepin-1-yl)carbamic acid 1-methylethyl ester (Structure 34 of scheme IX
where X=0,R1=H,R2=H,R3=CIl,R4=H, R5=11-F, R10 = H, R22 = CH(CH3)2)

General method 23 was applied to trans-(7-chloro-11-fluoro-2,3.4, 14b-tetrahydro-4-
oxo-1H-dibenzo[ b, flpyrido[1,2-d][1,4]oxazepin-1-yl)carbamic acid 1-methylethyl ester
(0.63 g, 0.98 mmol) to give the crude title compound. Purification by column
chromatography on silica gel with heptanes/ ethyl acetate = 4/1 yielded the title
compound (0.14 g, 35%).

trans-7-Chloro-11-fluoro-2.3,4,14b-tetrahydro-4-oxo-1H-dibenzol b, flpyrido[1.2-
d][1.4]oxazepine-1-amine (Structure 35 of scheme VIII where X =0, R1=H, R2 = H,
R3=ClI,R4=H, R5=11-F, R10=H)

General method 24 was applied to trans-(7-chloro-11-fluoro-2,3.4,14b-tetrahydro-1H-
dibenzo[b, flpyrido[1.2-d][1.4]oxazepin-1-yl)carbamic acid 1-methylethyl ester (0.14 g,
0.35 mmol) to give the crude title compound . Purification by column chromatography on
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(20.4 nmg,w0038849%3 Data (Structure 53): 'H NWR (400 MHz,, POWVEBY3/30085 (m |
H, 1.78 (m 2H), 1.99 (m 1H), 3.20 B0 -J=12, 1H), 346(d J=14, 1H),

oy e i fenténdy, Ry oostile
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nnDI) a stirréd solution of 5 - chloro-2-hydroxyaniline (0.72
flr}m:ls?ng%ze&ﬁ ol (5 nL). Wthin a few minutes a solid was f ormed and
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rrrml) and glutaric anhydride ( 0.36 g, 32rmDI) in xylene (1.3 m-) was
stirred at 140 C. After 72 hours the reaction mxture was allowed to cool
to roEPﬁﬂt’Bﬁ{%?&t ure and ether was added. Filtration gave a solid material.

Thi 2N
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extragtig. $ Hedqyi th water and brine, dried (Na2SO4) and concentrated

to give t t|t corrpound (0.44 g, 50%.
LralnstgpéFEh@ﬁ%Céércﬁ %Rf ﬂrezpr%céd&r@% ;!)éstcrrﬁﬁé‘b%fE 4y @ﬁzﬁr%%fﬂ-‘ﬁ chloro—

RS = &ﬁlquoad@terdé*sté?ﬂﬁgﬂFroﬂﬁQ%)fR)orobenzaldehyde (O 54 mL 5 mmol) dellvered
the crude title compound. This compound was purified by column chromatography on
silica gel with heptanes/ ethyl acetate, column chromatography on silica gel with
toluene/ ethyl acetate = 9/1 and finally crystallization from acetonitrile to yield the title
compound (136 mg, 6% overall yield). Data: '"H-NMR (400 MHz, DMSO d6) 1.57-1.76
(m, 2H), 1.89-2.04 (m, 2H), 3.09-3.18 (m, 1H), 3.93 (br.d, J=14, 1H), 4.42 (d, J=10,
1H), 4.562-4.62 (m, 1H), 6.74 (dd, J=9, 3, 1H), 6.95-7.16 (m, 4H), 7.27-7.33 (m, 1H),
9.30 (d, J=9, 1H)

Example 74
trans-N-(7-Chloro-12-fluoro-2,3,4,14b-tetrahydro-1H-dibenzo[b,flpyrido[1,2-
dl[1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 61 of scheme XV where R5
=12-F and R10 = H)

Preparation according to the procedures described in Example 72 for trans-N-(7-chloro-
11-fluoro-2.3.4,14b-tetrahydro-1H-dibenzo[b, flpyrido[1.2-d][1.4]oxazepin-1-yl)-2,2,2-

trifluoroacetamide starting from 2,4 -difluorobenzaldehyde (0.55 mL, 5 mmol) delivered
the crude title compound. This compound was purified by column chromatography on
silica gel with heptanes/ethyl acetate and HPLC on a Luna column (10u C(18(2),
250x50 mm) using a gradient of acetonitrile / water to acetonitrile in 30 minutes at a




General nethod 22 was applied to trans-7-chloro-11-fluoro-2, 3,4, 14b-tetra
hydr o- 4-oxo- 1 H-dibenzo[b, t]pyrido[l ,2-d][1,4loxazepi ne-1-carboxylic
acid (0. M0@3/044983 ol ) and using 2- propanol i nstead of PCPAPOHAFIOBS
afforded trans- 7-chloro-11-fl uoro-2 814; 14b- tetrahydro-4-oxo-1 H di benzof
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ox0- 1H di benzof b, f] pyrido[ 1, 2-d] [, 4] oxazepin-1-yl)carbam c acid
1-met hyl et hyl _ester (0.63 g, 0.98 nmol) to give the crude title conpound.
Pur i f FXamp 3§ colum chromat ography on silica gel with heptanes/ ethyl
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H-di benzo[ b, f] pyridof 1,2-dlF1l, 4] oxazepi ne-1-amne (94 ny, O. 29 mml)

del i v&iGhlotcha, %dwerodlbeezdmﬂdsﬁimz_emgdsmoma Vil afuscianeel XY wberem
chro hy [ with heptanes/ethyl acetate followed by colum
chroma %gghy?’ﬁ Iglll Fg eI with toluene/ethyl acetate = 9/1 to yield the
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trans-N-(7-Chloro-12,13-difluoro-2,3,4,14b-tetrahydro-1H-dibenzo[ b, flpyrido[1,2-
d[1.4loxazepin-1-yl)-2.2 2-trifluoroacetamide (Structure 61 of scheme XV where R5 =
12-F and R10 = 13-F)

The procedure described in Example 72 for the preparation of trans-N-(7-chloro-11-
fluoro-2,3.4,14b-tetrahydro-1H-dibenzo[b.flpyrido[1,2-d][1.4]oxazepin-1-yl)-2,2,2 -
trifluoroacetamide (Structure 61 of scheme XV where R5 = 11-F, R10 = H) from
intermediate 8-chloro-4-fluorodibenzo[b,f][1,4]oxazepine (Structure 60 of scheme XV)
was applied to 8-chloro-2,3-difluorodibenzo[b,f][1.4]oxazepine (Structure 60 of scheme
XV where R5 = 3-F and R10 = 2-F) (1.03 g, 3.87 mmol). The crude product was
purified by column chromatography on silica gel with toluene/ ethyl acetate = 9/1 to give
the title compound (44 mg, 3% overall yield). Data: 'H-NMR (400 MHz, CDCls):
1.66(dq, J=12, 4.5, 1H), 1.80-1.92(m, 2H), 2.28-2.34(m, 1H), 3.19(m, 1H), 3.86(m, 1H),
4.30(d, J=10, 1H), 4.66(m, 1H), 6.02(m, 1H), 6.59(m, 1H), 6.72(dd, J=8.8 3.2, 1H),
6.79(m, 1H), 6.90(d, J=3.2, 1H), 7.02(d, J=8, 1H).




d][1, 4] oxazepin-1-yl)-2,2,2-trifluoroacetam de (Structure 61 of schene XV

where R5 = 14-F and R10 = H) Preparation according to the procedures
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thet ( A) rall yield). Data: 1HNWVR (400 MHz, DMSO
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(Structure 59 of
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Wthi g0l -GS Fagd) Whe'ftied (Na,SO.), filtered and concentrated under reduced
presssure. The crude compound was applied onto a silica column and eluted with
heptane/ethyl acetate (8/2, v/v) affording the title compound (9.3 g, 87% yield). Data: Rf
0.65 (heptane/ethyl acetate, 7/3, viv), (m/z) = 233 (M+H)*.

N-[5-chloro-2-(methylphenylamino)phenyllformamide (Structure 64 of scheme XVI)

4-Chloro-N'-methyl-N'-phenylbenzene-1,2-diamine (9.3 g, 40.1 mmol) was dissolved in
formic acid (60 mL) and heated to reflux. After 2 h, the reaction mixture was
concentrated in vacuo. The residue was dissolved in ethyl acetate (500 mL) and
washed with aq. NaHCO; (5%, 500 mL). The organic layer was dried, filtered and
concentrated under reduced pressure. The residual oil was chromatographed over
silica (cyclohexane/CH:Clz, 9/1, viv) to give pure title compound (10.4 g, 100% yield).
Data: Rf 0.25 (heptane/ethyl acetate, 3/1, v/v). (m/z) = 261 (M+H)".

3-chloro-5-methyl-5H-dibenzo[b.f][1,4]diazepine (Structure 65 of scheme XVI)

To a three-necked flask was added PPA (150 g), which was subsequently heated to
120 °C and vigorously stirred. POCl; was added dropwise over 90 minutes (caution:
foaming) after which formamide (10.4 g, 40.1 mm ol) was added to the reaction mixture
in 4 consecutive portions. The reaction mixture was stirred for 2 h at 120 °C and then
cooled to room temperature. aq. NaHCO; (300 mL) was cautiously added to the



formed and an additional anount of ethanol (10 nL) was added. The solid was
i solated by filtration and dried to give the desired product (1.17 g, 82%
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dried concentrated und ergre uced press e residual oil

was c H} e rsé{ﬁH'&i'C(ﬁ/tGP V%‘thqqt(f‘drt?%ﬁlféll’ H@E'&ﬁ‘e/ CH2Cl 2, 9/1, v/v) giving

filt edﬁd m&azépinng-w)namamlc acnd methvl ester (Structure 34 of scheme IX, where X =

N(Me), R1=H,R2=H,R3=Cl, R4 =H, R5=H, R10 = H, R22 = CH,)

General method 23 was applied to trans-7-chloro-1,2.3,4,10,14b-hexahydro-10-methyl-
4-oxodibenzo[ b, flpyrido[1,2-d][1,4]diazepin-1-yl)carbamic acid methyl ester (1.4 g,
100%) to give the crude title compound. This residue was triturated with ether to give
the title compound (0.67 g, 61%) as a solid.

trans-7-Chloro-1,2,3,4,10,14b-hexahydro-10-methyldibenzo[ b, flpyrido[1,2-
d[1.4]diazepine-1-amine (Structure 35 of scheme IX, where X = N(Me), R1 = H, R2 =
H,R3=Cl,R4=H, R6=H, R10 = H)

General method 24 was applied to trans-7-chloro-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo[ b, flpyrido[1,2-d][1,4]diazepin-1-yl)carbamic acid methyl ester (0.67 g,
1.8 mmol) to give the crude title compound as a solution in ethyl acetate (100 mL). A
solid material was formed upon storage at 5 °C for 16 hours. This solid was isolated
(0.15 g, 21 %) and the mother liquor was concentrated. The residue was treated with
ether. The resulting solids were removed by filtration and the filtrate concentrated to
give additional title compound (0.32 g, 56%). Both quantities of title compound w ere
used in the next step without further purification.




crystalline product (16.5 g, 57%yield). Data: nelting point: 59-62 C, K
0.65 (cycl ohexane/ ethyl acetate, 4/1, v/v).
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d[1 4]d|azep|n 1-yl)amino]acetic acid (Structure 69 of scheme XVI)

To a solution of ethyl trans-[(7-chioro-1,2,3,4,10,14b-hexahydro-10-
methyldibenzo[b,flpyrido[1,2-d][1,4]diazepin-1-yl)amino]acetate (35 mg, 0.09 mmol) in
dioxane (1 mL) was added 4N (ag) NaOH (250 ul). The reaction mixture was stirred at
65 °C for 1.5 h. It was diluted with water (25 mL) whereafter the pH was adjusted to pH
2 with 2N (aq) HCL. The mixture was extracted with ethyl acetate (2x), washed with
water and brine, dried (MgS0Q.) and evaporated. The crude product was purified with
LC-MS to afford the title compound (4 mg, 12 %). Data (m/z) = 372 (M+H)".

Example 78
trans-N-(7-chloro-1,2,3,4,10,14b-hexahydrodibenzo[b,f]pyrido[1,2-d][1,4]diazepin-
1-yl)-2,2,2-trifluoroacetamide (Structure 75 of scheme XVIl)

2-[(4-Chloro-2-nitrophenyl)aminolbenzoic acid (Structure 70 of scheme XVII)




H RR=H R3 =040, R4 =H R =H RIO =H) A solution of
3-chloro-5-nethyl -5H-dibenzo[b,tl[1,4]diazepine (1.0 g, 4.1 nmol) and

gl utaric wolygds4see (0.64 g, 5.6 nmol) in xylene (2.5 nL) was/EPvd/fooexl at 140
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8-Chloro-10,11-dihydro-5H-dibenzo[b,f][1.4]diazepine (Structure 73 of scheme XVII)

THF (250 mL) was cooled to 0 °C whereafter LiAIH, (6.7 g, 177 mmol) was added
portionwise. Subsequently, 8-chloro-5,10-dihydrodibenzo[b.f][1,4]diazepin-11-one (
12.4 g, 45 mmol) was added portionwise followed by THF (100 mL). The resulting
reaction mixture was heated to reflux and stirred overnight at reflux temperature. After
cooling down the mixture to 0 °C, sat. (ag) Na,SO4 was added dropwise. Stirring was
continued for 15 minutes, whereafter the reaction mixture was filtrated through dicalite.
The volatiles were removed under reduced pressure to afford the crude product. A
mixture of toluene and ethyl acetate was added to the crude produ ct. The solid material
(5.4 g, 52%) was collected through flitration, followed by drying overnight at 40 °C
under reduced pressure.

8-Chloro-5H-dibenzo[b,f][1.4]diazepine (Structure 74 of scheme XVII)

To a solution of 8-chloro-10,11-dihydro-5H-dibenzo[b.f][1,4]diazepine (8.75 g, 37.9
mmol) in CH,Cl, (375 mL) was added MnQO, (14.5 g, 166 mmol). The reaction mixture
was stirred at room temperature for 1.5 h. After filtration through dicalite, washing with



mmol ) delivered the crude title conpound. This residue was triturated with
ether to give the title conpound (0.17 g, 60% as a solid. Data: 1H NMR

(400 MHz,wQDeH8ped. 62-1.89 (m 3H), 2.27 (dqg, J=5.0, 5.0pctAxP43/5008%), 3.20
(m 1 H, 3.30 (s, 3H, 3.63 (m 1 HH6H4:-08 (m 1 H, 4.80 (m 1 H, 6.07
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[1, 4] affazbmencrugieyrtbefcz:mpgumd |(4$11m9)a?cla@%%r)de (Structure 75 of scheme Xvil)

2 f (4-Chl oro-2-nitrophenyl)am nol benzoic acid (Structure 70 of scheme XV
mm@mzé@ammmﬂgmm@ﬂmdem 2-d|[1.4]diazepin-1-
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(0.51 g, 100%).
trans-7-Chloro-1.2.3.4,10,14b-hexahydrodibenzo[ b,flpyrido[1.2-d][1,4]diazepine-1-

amine (Structure 35 of scheme IX where X = N(H), R1 =H, R2=H, R3=CI, R4 = H,
R5=H, R10 = H)

To a solution of trans-7-chloro-1.2.3.4,10,14b-hexahydrodibenzo[b.flpyrido[1.2-
d][1.4]diazepin-1-yl)carbamic acid methyl ester (0.51 g, 0.95 mmol) in ethylene glycol
(6 mL) was added KOH (0.37 g, 6.6 mmol). The reaction mixture was heated to 100 °C
and stirred overnight at 140 °C. After cooling of the reaction mixture water and ethyl
acetate were added. The mixture was extracted with ethyl acetate (3x). The organic
layers were washed with water and brine, dried (Na,SO,4) and evaporated to give the
crude product (350 mg, 100 %).

trans-N-(7-Chloro-1,2.3.4,.10,14b-hexahydrodibenzo|[ b, flpyrido[1.2-d][1.4]diazepin-1-yl)-
2.2 2-trifluoroacetamide (Structure 75 of scheme XVII)

To a solution of trans-7-chloro-1.2.3.4.10.14b-hexahydrodibenzo[b,flpyrido[1.2-
d|[1.4]diazepine-1-amine (Structure 35 of scheme IX where X = N(H), R1=H, R2 = H,




140 C for 2 h. Subsequently, water and 1N (aq.) NaOH were added to dissol ve
the product. Then, the pH was adjusted to pH 5 and the water |ayer was
extract edwoioBhs49es hyl acetate (3x). The conbi ned organi c lPaymprss/sese washed
with water and brine, dried and evap@r7ated Et hanol was added to the
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There was still starting material present. Therefore the product was

di ssolved in xylene (150 nL) again and stirring was continued overni ght at
r ef | uExamples7Ofeand B Dean- St ark apparatus. After renoval of the xylene

d d the tjtl d (12.4 6
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cool i pfsclametdMdlim xture to 0 C, sat. (aq) Na2804 was added dropw se.
Stirring was continued for 15 mnutes, whereafter the reaction m xture was
filtr&-gdChioroiphdnoayphenyl)fdrmnmideatSthesunse7@ of solsmme XNidBr reduced
pressure to afford the crude product. A mxture of toluene and ethyl

acet afThisnasoagdeddt owelse generatga ody cgendired sokthbdraléri fibm ( 5.-dhigro£2%
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8-chl oro-10, 11-di hydr o- 5H-di benzof b, fI fl, 4] di azepi ne\AB 759, 37.9 mmol)

i n CcHBeShlorodibenzal hild Heaxezenine 1Struatuse g7 afsehens XVithe reaction mi xture
was stirred at roomtenperature for 1.5 h. After f||trat|on t hr qugh

di cal iThis  %QEMAEdr tWas\0 IerBlesh3 bycToepemisoomshod 680 to afford 8-

Chlorodibenzo[b,][1,4]oxazepine (24.5 g, 89%).

(m/z) = 230 (M+H)".

trans-7-Chloro-2-methyl-2,3.4,14b-tetrahydro-4-oxo-1H-dibenzo[ b, flpyrido[1,2-
d][1,4]oxazepine-1-carboxylic acid (Structure 78 of scheme XVIII)

This compound was generated by general method 21 by using 3-methylglutaric
anhydride (4). A mixture of two isomers (1/1) (2.2 g, 66%) was obtained by
crystallisation from diethyl ether. (m/z) = 358 (M+H)".

trans-(7-Chloro-2-methyl-2,3.4,14b-tetrahydro-4-oxo-1H-dibenzo[ b, flpyrido[1.2-
d][1.4)oxazepin-1-yl)carbamic acid methyl ester (Structure 79 of scheme XVIII)

This compound was generated by general method 22 by using methanol as alcohol to
afford the crude title compound (2.6 g, >100%). (m/z) = 387 (M+H)".

trans-(7-Chloro-2-methyl-2 3.4, 14b-tetrahydro-1H-dibenzo[b, flpyrido[1,2-
dl[1.4]oxazepin-1-yl)carbamic acid methyl ester (Structures 80, 81 and 82 of scheme
XVIIN)




CH2Cl 2, the volatiles were renoved in vacuo. The crude product was

di ssolved in ethanol (250 nL) wherafter 2N (aq) NaOH (20 nL) was added.
Thi s m xtwoesmamestirred at roomtenperature for 2.5 h. Pog/RPeaESNSDN
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This compound was generated from (10,28, 14bo)-(7-chloro-2-methyl-2,3.4,14b-
tetrahydro-1H-dibenzo[ b, flpyrido[1,2-d][1,4]oxazepin-1-yl)carbamic acid methyl ester by
general method 24 to afford the title compound (Structure 85 from scheme XVIl) (130
mg, 51%, trans).

(10,2p,14bo)-N-(7-Chloro-2,3,4,14b-tetrahydro-2-methyl-1H-dibenzo[b,flpyrido[1,2-
dl[1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide_(Structure 86 from scheme XVII)

This compound was generated by general method 25 starting from compound 85 to
afford the title compound. After purification with HPLC (53 mg, 31%, trans) was
obtained. Data: "H-NMR (400MHz, CDCl5) 1.02-1.04 (d, J=6.4, 3H), 1.58 (m, 1H), 1.78
(m, 1H), 1.98 (m, 1H), 3.22-3.31 (td, J=12.2, J=2.2, 1H), 3.91 (m, 1H), 4.13-4.18 (d,
J=10.0, 1H), 4.23-4.30 (t, J=10.0, 1H), 6.64-7.27 (7 ArH). (m/z) = 411 (M+H)".

(10,20,14bo)-N-(7-Chloro-2,3,4,14b-tetrahydro-2-methyl-1H-
dibenzo[b,flpyrido[1,2-d][1,4]oxazepin-1-yl)-2,2,2-trifluoroacetamide (Structure 87
from scheme XVII)



dl [ 1, 4] di azepi ne-1-am ne (Structure 35 of schene I X where X = N(H), RL = H,
R2 = H WD 03/084963 PCT/ EP03/50085 - 67 R3 =0C, RA =H R5 =H RIO =

H) (350 mgo 03/0d4863mol ) in nethanol (22 nL) and triethyl arCmEP(H50683L) was
added ethyl trifluoroacetate (1.5 nl)69The reaction m xture was stirred at
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(Structure 79 of scheme XVII1) This conpound generat ed by general
met hodih ezarrtﬂprqgestggef@pr?@wty@é 2 CEBIRAUNAGD! therBYera was determined ¥R U

(2. 6 mhibitoN%f tl(ré* ﬁénsa&&étrbwttbﬁ‘aﬂ‘thetp teroRl! pecepton s Mofl tHe enzyme

34 1At',|tc):|fteree;[srearrr]1yt e pres'e_lr_tc(:jétcj) ?\/I?’lGoc; %rl %1 %ydroxy 19-norpregn-4-ene-3,20-
dione and compared with the reference antlprogestagen (6B,11B,17B)-11-[4-
(dimethylamino)phenyl]-4’,5'-dihydro-6-methylspiro[estra-4,9-diene-17,2’(3'H)-furan]-3-
one, the activity of which was set at 100%. Agonistic ligands do not inhibit
transactivation of luciferase activity induced by 0.1 nM Org 2058, whereas strong and
weak antiprogestagens can inhibit transactivation dependent on the dose level used.

Progestagenic activity with an EC 5, between 10000 and 100nM was found for the
compounds of Examples 1, 3, 5, 9, 10, 12, 14, 15, 16, 17, 18, 27, 28, 30, 31, 36, 37,
39,40, 42B, 43, 44, 48, 49, 50, 56, 64 and 67. The compounds of Examples 11, 13, 21,
24, 29, 38A, 45, 46, 55, 62, 68, 69, 70, 72, 74, 78 and 79B showed an EC s, between
100 and 10 nm, whereas the compounds of Examples 6, 7, 8, 13 (1S14bR isomer), 19,
20, 22, 23, 25, 26, 38B, 41, 42A, 47, 51, 52, 53, 54, 57, 58, 59, 60, 61, 63, 71, 73, 75,
76 and 79A showed an ECs, < 10 nM. The intrinsic activity relative to (16 o)-16-ethyl-
21-hydroxy-19-norpregn-4-ene-3,20-dione was > 10% in all compounds tested .

Anti-progestagenic activity with an ECs, between 10000 and 100nM was found for the
compounds of Examples 5, 9, 10, 15, 21, 32, 33, 35, 38A, 39 and 41. The compounds
of Examples 7, 8, 11, 22 (1S,14bR isomer), 29, 48 and 49 showed an EC 5, between
100 and 10 nm, whereas the compound of Example 13 (1S,14bR isomer) showed an
ECss < 10 nM. The intrinsic activity relative to (63,118,17B)-11-[4-



dlf 1 4] oxazepin-1-yl)carbam c acid nethyl ester (Structures 80, 81 and 82
of schenme XVIIl) WO 03/084963 PCT/ EP03/50085 - 68 This conpound was
gener at edwby3genes al net hod 23. The crude product was chromatrogys@phed wt h
hept ane/ et hyl acetate 6:4 to afford {18, 2[3, 14ba)-(7-chl oro- 2-

met hy dg0y;i )] - 4 §.Rasb il £ §iinn-3l- vl
car eyl RIbRERALE Sab o, SRERV B I A A 2 S 1T SO AR,

t r ansPnema@ss> Abxa i all eempowpdsitestedi somers (1

a, 2a, 14b(X)- (7-chl oro- 2-net hyl - 2, 3, 4, 14b-tetrahydro-1 H - di benzo[ b,
tlpyridof | ,2-d][1, 4] oxazepin-|l -yl)carbamc acid nmethyl ester (Structure
80 of schene XVI 11) and (1 q,2 q,

14b[i) _(7-chloro-2-methyl -2, 3,4, 14b-tetrahydro- 1 H

di benzo[ b, f] pyrido[1, 2-d][1, 4] oxazepi n-1-yl)carbam c acid nethyl ester
(Structure 81 of schenme XVIII) (1.6 g, 63% trans and cis). (mz) = 373
(MtH) +. trans-7-Chl oro-2-nethyl -2, 3, 4, 14b-tetrahydro-1 H di benzof

b, flpvrido[1l,2 dJf |, 4] oxazepi ne-1l-am ne (Structures 83 and 84 of schene
XVl | | This conmpound was generated by general nethod 24 starting with a
m xture of (1 a,2a, 14b(x)-(7-chloro-2-methyl-2, 3,4, 14b-tetrahydro-1

H di benzof b, fpyridof 1,2 dJf | ,4]oxazepin-1l-yl)carbamc acid nethyl
ester (Structure 80 of schenme XVI1) and (1

a, 2a, 14b[ 3)-(7-chl oro- 2-net hyl - 2, 3, 4, 14b-t et rahydro-1 H di benzo[ b, f
pyrido[ 1,2 dill ,4]oxazepin-1-yl)carbamc acid nmethyl ester (Structure 81
of schenme XVII) to afford a mxture of two isoners (1

a, 2a, 14b(x)-7-chl oro- 2-net hyl -2, 3,4, 14b-tetrahydro-1 H

di benzo[ b, f] pyrido[1, 2-d]j 1, 4loxazepi ne-1l-am ne (Structure 83 of schene
XVI1) and (1 a,2a,14bR)-7-chloro-2-nethyl-2, 3,4, 14b-tetra hydro-1

H- di benzo[ b, flpyridof 1,2 dJfl,4loxazepine-1-amne (Structure 84 of schene
XVI1) (1.3 g, 969 . (1 a, 213, 14b(x)-7-chloro-2-nethyl-2, 3,4, 14b-tetra
hydro-1 H di benzo[ b, f]pyrido[1l,2- difl, 4] oxazepine-1l-am ne (Structure 85
of scheme XVII) This conmpound was generated from (1

a, 2f 3, 14b(x) - (7-chl oro- 2- net hyl - 2, 3, 4, 14b-

t et rahydro- 1H di benzof b, f] pyrido[ 1, 2-dI [ 1, 41loxazepi n-1-yl)carbam caci d

met hyl ester by general nethod 24 to afford the title conmpound (Structure
85 fromschene XVIl) (130 ng, 51% trans). (1 a,2[i,1l4b(x)-N-(7-C h
Coro-2, 3,4,14b-tetra hyd ro-2-nmethyl-1 Hd i benzo[b, f]pyrido[1l,2-

dJ[ 1, 4] oxazepin-1-yl)-2,2,2-trifluoroacetam de_ (Structure 86 from schene
XVI1) This conpound was generated by general nethod 25 starting from
conpound 85 to afford the title conpound. After purification with HPLC (53
ng, 31% trans) was obtained. Data: 1H NMR (400VHz, CDCI3) 1.02-1.04 (d,
J=6.4, 3H), 1.58 (m 1H), 1.78 (m 1H), 1.98 (m 1H), 3.22-3.31 (td,
J=12.2, J=2.2, 1H, 3.91 (m 1H), 4.13-4.18 (d,



J=10.0, 1H), 4.23-4.30 (t, J=10.0, 1H), 6.64-7.27 (7 AM. (mz) = 411
(MtH) +. (1 a, 2a, 14ba)-N-(7-Chl oro-2, 3, 4 1l4b-tetra hydro-2-nethyl-1 H

di benzo[ byOlopys4ad[ 1, 2- dJ[ 1, 4] oxazepi n-1-yl ) -2, 2, 2-tri f | uecTAPed/sN0BIe
(Structure 87 fromschene XVI1) WO 637084963 PCT/ EP03/ 50085 - 69 This
conpound was generated by general nethod 25 starting with a m xture of
isorm{:i% 83 and 84 to afford a m xture of products 87 and 88. After

puri f+¢3MMBn with HPLC the title conmpound (115 ny, 13% was obtai ned.

Data: 1H NWR (400MHz, DVsO) 1.00- 1.04 (d, J=7.0, 3H), 1.73-1.79 (q, J=6.0,
2H), 2.24-2.35 (m 1H), 3.31-3.52 (m 2H), 4.55-4.60 (d, J=8.3, 1H),

4. 65-%. 72 A combpodhd acotding3d ge'he*al-lforrﬁu[?aﬂ@pmmdg tler@o8,a NH). (mz) =
411 ( M+H) Exa |l e 80 g{r est erone receg 8r-B ctivity in a trans tlvatlon
The (anti ﬁf'@é@@%‘ﬁ@%‘ %Qtﬁblec%'b?he& g rpa qaulically ageeptatieeal ©fand
intrinsic aﬁ%td w s determined in an in vitro bioassay of Chinese
hanst er ovary t ) stably transfected with the human progesterone
receptor-B expression pI asm'd and with a reporter plasmd in which the
MMTV -pronoter is linked to the luciferase reporter gene. The cell-line is
known under the nane 0 O PRB- pMMTR10JC 1 E2-A2 (Dijkema R et al (1998) J
Steroi d Bi ochem Ml : G The cells were cultured with
charcoal -treat eg%i Rgow ne calf serum from Hycl one (U ah,
USA) in Dul bec dium Nutrient Mxture F-12 (DI\/EI\/!HAM
F12 in ratio 1:1) f ey, UK). The antiprogestagenic activity
of a conpound of the §4 dRErmined by the inhibition of the
transacti vati onR37a the progps‘rron/receptor-B of the enzyne |uciferase
in the presence of 1 nM (16A4)-16-)e | - 21- hydr oxy- 19- nor pr egn- 4- ene- 3, 20-
di one and conpared wi t R4t he pef efence RiAt i progest agen
(6[3,11(3,17(3)-11-[4- R9
(di met hyl am no) phenyl]-4',5" - difagdr o- 6- r’r?__ ‘ ro[ estra-4, 9-di ene-17,2' (3
H) -furan] -3- one, the act|V|ty of which vve% at 100% Agonistic |igands
do not inhibit transactivation of luciferase activity induced by 0.1 nM
Or g 2058, Wnereas strong and weak anti progestagens can inhibit

transacti dependent on the dose | evel used. Progestagenic activity
with an E o et ween 10000 and 100nM was found for the conpounds of
Exanpl es R1,R3,R4 9R5120)d RZO lﬁléepéﬁderﬂiﬁ/ aﬂgselb&tecﬂi’rorriﬂme §ﬂ)up3don§§tm§?)f
39, 40, 42B, 43 44 ounds of Exanpl es
11, 13, 2k, hajogernd %@)@lkwwé@)a@@nybﬁ ‘tﬁ)a"@g\yl 7@H N, @4l -4¢8akyll 798

??O‘gﬂedlgn§f§i§6 ﬁﬁﬁ@ ?E;H%Sﬁsﬂs&t?stﬁmed‘mﬁﬁ%%% 6#‘%0?8’5@%?&65‘1%(%@‘6(@5 §s 6.
4C)alkyl, OC(O)(1-4C)alkyl and NR19R20,
R2 is selected from the group consisting of H, halogen, NO,, NR11R12, (1-
4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, OH, O(1-4C)alkyl, S(1-4C)alkyl and
OC(O)(1-4C)alkyl,
R6 is selected from the group consisting of H, C(Y)R15, C(O)OR16, C(S)NR17,
(1-6C)alkyl, (1-6C)alkoxy-substituted (1-4C)alkyl and (CH,),C(O)OR21,
R7 is H or R7 is selected from the group consisting of (1-4C)alkyl, (2-4C)alkenyl

and (2-4C)alkynyl, all optionally substituted with one or more halogen atoms,

R8 and R9 independently are selected from the group consisting of H and (1 -
4C)alkyl,

R11 and R12 independently are selected from the group consisting of H, (1 -
4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-6C)alkoxycarbonyl, (1-4C)alkylsulfonyl,
and (6-10C)arylsulfonyl,

R15 is H or R15 is selected from the group consisting of (1 -6C)alkyl, (3-
6C)cycloalkyl, (2-4C)alkenyl or (2-4C)alkynyl , (6-10C)aryl, 1,4-bisaryl, amino (1-
4C)alkyl, hydroxy(1-4C)alkyl, and carboxy(1-4C)alkyl, all optionally substituted



20, 22, 23, 25, 26, 38B, 41, 42A, 47, 51, 52, 53, 54, 57, 58, 59, 60, 61,

63, 71, 73, 75, 76 and 79A showed an EC50 < 10 nM The intrinsic activity
rel ati ve wo o608@3 16- et hyl - 21- hydr oxy- 19- nor pr egn- 4- ene- 3CZEPA3/B085 Wwas >
10%in all conmpounds tested . Anti-prog@stagenic activity with an EC50

bet ween 1 QTQ(%% for the conpounds of Examples 5, 9, 10,
15, 21, 3%?'3%"@@% %Q@Qeﬁ%&ﬁi The conmpounds of Exanples 7, 8, 11, 22
(1S 14bRR1®Q§B(I1)60%kyl48pa0dalﬂ,93@HSStWatiacﬂwnEQr@obﬁfomermlo aﬁmilslo nm

wher eas the corrpound of anple 13 (1S, 14bR |sorrerek showed an EC50 < 10
nM The .ﬁhuﬁsseie@t@d.fwmythearaup\ﬁ@ns@tm afi(1:4C3alkyh (24 @lkEmids@e63 - 70

Can o ATy, 20 [ Sk eRRNR 4§ erdally supssityted with one or more o e

15% i n al hapgyarpatonss t ested. WO 03/ 084963 PCT/ EPO3/50085 - 71 dainms 1 A
conpound according to general Formula I, a prodrug thereof, a
phar maceu¥ |eas|al§ctadcfecpmatbeegrgaptcomatwofo@ 8. @hhfaadd‘b%ﬂ&cal |y acceptabl e

| f h f RI R10 HR6 NN R4 1 RI RO R8
Is:gr ?ruf)a IQ M%&%dki&;‘ € geRuUPRPNS '”|91‘§59n§36 Fﬁ‘éﬁtly are selected from
the gr OUpRGI‘B”i§'s%léél@d%omﬁheg’erE%nsfs]tng%ﬂleé!ﬁ I i Q}kgi kenyl

(2-4Q) al kynyl m 1-4C pt i onal |y
substi t ut Rja/wstdelecteddronmdhe g'raUpmmsaﬂtmgsof Ie(ab)c( U 4C)a)kal kyl ,

oC(O(1-4 | kyl and IS selecte fro sting of
. el oge R2ONBLEeIRREEREGM (1e.0raep AORPIRINGOtH i AHAIkYT(GHa TRV o
0(1-4C al Q,laé 40) aI kyl, R6 is sel ected from t he
group COH?I«S) 186@;2)%‘ @Q QgH 8‘:{%& C(S) NR17, (1 -6Calkyl, (1
- 6C) al kOXR—ZSlubSéelémttedOfrém théQ@relfsydormistingGbR2H. ard - @RJaIkyR7 is H or R7 is
selected fromthe %roup consisting of (1 -4C al kyl, (2-4C)al kenyl

mis O, 1or

nis1, 2 or 3,

provided that (i) when X is O, R1-R5 are H, R8-R10 are H, and R6 is ethyl or

C(O)CHs then R7 is not H;

(i) when X is O, R1-R5 are H, R8-R10 are H, and R6 is methyl then R7 is not

methyl; and (iii) when X is O, R1-R5 are H, R8-R10 are H and R6 is H then R7 is

not H or ethyl or (CO)CH;

2.  The compound according to claim 1 wherein R2 is selected from the group
consisting of H, halogen, NO,, and NR11R12; and
R11 and R12 independently are selected from the group ¢ onsisting of H, (1-
6C)alkoxycarbonyl, (1-4C)alkylsulfonyl and (6-10C)arylsulfonyl.

3. The compound according to claim 1 or 2 wherein
R1 and RS are H and
R3 and R4 are selected from H or halogen.

4.  The compound according to claims 1-3 wherein X is selected from the group
consisting of O, S and CH..

5. The compound according to claims 1-4 wherein
R6 is selected from H or C(Y)R15 and

R15 is (1-4C)alkyl optionally substituted with one or more halogen atoms or H.



and (2-4C)al kynyl, all optionally substituted with one or nore hal ogen
atons, R8 and R9 independently are selected fromthe group consisting of H
and (1 - wO)alogebs R11 and R12 i ndependently are sel ect ed PCm@mPos/h®sHyr oup
consisting of H (1 - 4C alkyl, (2-4¢€)é&Bkenyl, (2-4C)al kynyl,

(1-6C) al koxycarbonyl, (1 -4C)al kyl sul fonyl, and (6-10C)aryl sulfonyl, R15
is Hor R15 is selected fromthe group consisting of (1 -6C)al kyl, (3-

6C) cys! oalThd compodftiaidoondingad didinfdC) alskyngtein (6- 10C) aryl, 1, 4-bisaryl,

amno (1- 4C) al kyl, hydroxy(1-4C) al kyl, and carboxy(1-4C)al kyl, all

opti onal | X suBsRi&ldeed WO 03/ 084963 PCT/ EP03/50085 - 72 with one or nore
hal i - kyl J i ith

nal ogen aroe sSRAAC Lo Biali corfitbad B bl sab3 B AOs: (1 a0 Kyl
(2-4C) al keywd R163s (M OptidREIN 3ubStittyed Adihkathe of'n‘\or@ﬂiél@@éh latoms.

substituted with one or  nore hal ogen atons, X is selected fromthe group
consisting of 0, S, CH 2 and NR18, Y is selected fromthe group consisting

of 0,,S, d NH,_ R18 is selected from roup consisting of H and

(1- 4Tl kyiie EoingOrBds GeBraRORP A TRe! o W eBne ot i ng of K and (1

-4C) al kyl RfRR HSyeg! ected fromthe group consisting of H (1 -4C) alkyl,
CH2(6-10C aryl, C(O (1 -6Calkyl and C(ONH(1-4C alkyl, R21 is selected
fromthe R seivstext from thie grompdcdrisistii®© ef K$46C)atkaxyclrbohybr(12, and n is
1, 2 or 3,, Rpraqvid that (i) é\gen éis 0, RI-R5 are H, R8-R10 are H, and R6
i s ethyl a%(y@ W RBA (R7190G)ay Uﬁ?”(/‘-i) when X is 0, RI-R5 are H,
R8-R10 are H, and R6 is nethyl then R7 is not nethyl; and (iii) when X is
0O, RI-R5 are H, R8-R10 are Hand R6 is Hthen R7 is not H or ethyl or

(CO GBi3 2.ThEneompopadratcatdimgdiongaints ¢LAwheleiherein R2 is sel ected from
the group _consisting of H halogen, NO2, and NR11l R12; and R11 and R12
independerﬁ@ﬂﬁ'dre sel ected fromthe group consisting of H, (1-

6C) al koxycf_-gf; pso'rj%ll e 1 -40Q al kyl sul fonyl and (6-1 OC)aryl sul fonyl. 3. The
conpound actcor 88 oclaiml or 2 wherein Rl and R5 are H and

R15 is methyl, optionally substituted with 1-3 halogen atoms and
YisOorS.

9. The compound according to claims 1-8 wherein R4 is H and X is O.

10. The compound according to claim 1 wherein R2 is H or halogen,
R3 and/or R4 are independently selected from the group consisting of H, CN,
halogen, (2-4C)alkenyl andr C(O)(1-4C)alkyl, and

R5 and/or R10 are independently selected from H or halogen.

11. The compound according to claims 1 and 10 wherein X is selected from the
group consisting of O, S and NCH.

12. The compound according to claims 1, 10 and 11, wherein R8 and R9 are H.

13. The compound according to claims 1 and 10-12, wherein R6 is H or C(Y)R15 and
R15 is (1-4C)alkyl, optionally substituted with one or more halogen atoms, or H.

14. The compound according to claims 1 and 10-13, wherein Y is O or S, and
R15 is methyl, optionally substituted with one or more halogen atoms.



R3 and R4 are selected fromH or hal ogen. 4. The conpound according to

claine 1 -3 wherein X is selected fromthe group consisting of 0, S and

CHZ 5. Twewwmspesind according to clains 1-4 wherein R6 ipeTa=po#sioesl from H
C(Y)R15 and R15 is (1-4C al kyl opti®hally substituted with one or nore

221;8?@%3% cetpln § S B el 14 B use i ey act ca 1 Fom i he

group consisting of H, halogen and NO 2 and R15 is (1 -2C al kyl optionally
substituted with one or nore hal ogen atons. 7. The conpounds according to
clains 1 -6 wherein R11 is Hand R12 is selected fromthe group consisting
of (1-6C) al koxycarbonyl, (1 - 4C) al kyl sul fonyl and (6-10C)aryl sul fonyl. 8.
The conpound according to clains 1-7 wherein R2isH R3 is hal ogen R15 is
nmet hyl, optionally substituted with 1-3 hal ogen atons and Y is 0 or S. 9.
The conpound according to clains 1-8 wherein RA is Hand Xis O 10. The
conpound according to claim1l wherein R2 is H or halogen, R3 and/or R4 are
i ndependently selected fromthe group consisting of H CN, hal ogen,
(2-4C) al kenyl andr C(O (1 -4C) alkyl, and R5 and/or R10 are independently
selected fromH or halogen. 11. The conpound according to clains 1 and 10
wherein X is selected fromthe group consisting of 0, S and NCH3. 12. The
conmpound according to clainms 1, 10 and 11, wherein R8 and RO are H 13. The
conmpound according to clains 1 and 10-12, wherein R6 is H or C(Y)Rl5 and
R15 is (1-4C) al kyl, optionally substituted with one or nore hal ogen atons,
or H 14. The conpound according to clains 1 and 10 -13, wherein Y is 0 or
S, and R15 is nethyl, optionally substituted with one or nore hal ogen
atons. WD 03/ 084963 PCT/ EP03/ 50085 - 74 15. The conpound of any one of
the clains 1-14 for use in therapy.



