WO 2005/ 113529 PCT/ EP2005/ 005298 Novel cylonenta[ b] benzofuran derivatives
and the utiWVPZ80+/bkB58%er eof The present application rel at esP¢ HERHP&{005298
cycl opent a[ b] benzofuran derivatives, processes for their preparation and
their use for the manufacture of madi canents, in particular for the

prophyl axis and/or therapy of acute or chronic disorders characterized by
el evat ed cell ui ali Snta nzmrslnotfe?‘{v g‘l;es ‘i:f eutﬁlzatl n tﬂgrl'eg‘lmm'[ ory processes or
by hyper pr e derived froma

cl ass of natural pr oduct s which are referred to as rocagl aol s/rocagl am des
and whi ch ckwe mheemxpplxatiedrelatasno navel @M@ompem]lmmfﬁran Werivaghai propdssastfor thEirnce

the initial_isolation.of a dr oc e enzo ur anog er tive. called

Focagl ant @ ROLAR sy R BERRREELAE AP hEBERR A ORI B P RN Ve

new, i ncl udindigr tygfaphef acmael drwhﬂcﬁlcpﬁgbpmedwademedaﬂyi d@ﬁteamdhﬂdietréssblbyoloeegIoﬁal

ef fect have beenagﬁscrl %‘f for exanple, J. Chem Soc., Chem Commun.

1991, 1P37:SYPHY BieLory prosgsses 8pby vpegsiterdiiongs/ 04284: Tetrahedron 52, 6931

(1996); Phytochem stry 44, 1455 (1997); Phyt ochem stry 45, 1579 (1997);

Tet r ahedr orThe 28mpauhBLSf theli@Pohtion did ddAQH 2 APa I 0P AARBLEbducWOVNEY H¢ Bef@ied D

00/ 08007; DE 199 34 952- Al). 15 The effect of_ cycl opent abenzofuran

deri vat i veds zecapiaplp pepglpnaidest and rdyichngan tbs e sactadfrgsm vasiquuspaRisy of Heaisiiealast gnal

transduct i o, Rage RaeN idesi6H 'ob@dm@aﬁ)\é*(&éb%hﬁbe{nmuﬁﬂélo&ﬂoa?.veM&%@Jg@mde )3
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|-KB. NF-KB.,s |iberated in its active formthereby, and translocation
thereof intt’the cell nucleus is made possible. In its property as
transcription factor, NF-KB activates or nodul ates the 25 expression of

var i ous 5genas offes RE 6V dddpeitabdiaFerandas i ad UeHisiodd 6 MeRROASIHLPkMpA B (NF-kB)-

i nflammatory . . . .
mediated signal transduction has been described previously [WO 00/08007;, WO 00/07579; J. Biol.

Chem. 277, 44791 (2002)]. NFxB is a transcription factor which occupies a central role in
inflammatory processes, but also in carcinogenesis. In its active, DNA-binding form, it is
composed of dimeric combinations of various members of the NF-xB/Rel family of proteins [Ann.
20 Rev. Immunol. 16, 225 (1998)]. Under basal, non-stimulated conditions, NF-xB is in the form of a
cytoplasmic, inactive form through binding to an inhibitory protein (I-kB). Stimulation is followed
by rapid phosphorylation of I-kB by I-kB kinases and, as a consequence, proteolytic degradation of
I-xB. NF-kB is liberated in its active form thereby, and translocation thereof into the cell nucleus
is made possible. In its property as transcription factor, NF-xB activates or modulates the
25  expression of various genes, especially those whose products are responsible for inflammatory

responses and for cell growth and differentiation {J. Biol. Chem. 274, 27339 (1999)).

It has now surprisingly been found that the compounds of the invention additionally inhibit the
activity of a second transcription factor complex, of activator protein-1 (AP-1). AP-1 is a
transcription factor composed of dimers of the Jun, Fos, Maf and ATF families of proteins and
30  which is localized in the cell nucleus. The activity of AP-1 is induced by a number of very diverse
stimuli, inter alia by cytokines, bacterial and viral infections and by various types of physical or
chemical stress. Activating signals lead on the one hand to an increased production of the

individual components of the transcription factor, and on the other hand, through stimulation of



responses and for cell growh and differentiation [J. Biol. Chem 274, 27339
(1999)]. It has now surprisingly been found that the conpounds of the

i nvention additionally inhibit the activity of a second transcription factor
conpl ex, of activator protein-1 (AP-1). AP-1is a transcription factor
conposed of diners of the Jun, Fos, Maf and ATF famlies of proteins and 30
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vari ous enz uch as, for anpl e, cycl qox nase-2 or pitrjc oxide
synt hase- 2 %ﬁ%ﬁ- %}S‘e ﬂ?amo%) tionrpf Hepl oY Bibse rp%gfeﬁﬁ@t%wry°€rh6dfﬁméd>mducts
pepti des/ preduBin@Sirdd tHRefactiif &l thalneWROReHted edz@mtd fsithd récrueht@ dadgtilatioh Yof Of

the newly produced enzynmes is the recruitnment and activation of inflanmmatory
cel I's. NF- KiSlagieptonpcqllsaNE-wBrand Afeheredhusicgatrad fagtarning the indpetiee rnd maitrgance of
mai nt engnc ﬂ?T' flammatory processes. The pathogenesis or
pathopﬂ?sig?%%vno QRF%}Qé nunber of disorders is characterized by acute,

exaggerated or chronic inflammtory responses which may be confined |ocally
to a ti ssudherpathogenesis or pathophysiology of a large number of disorders is characterized by acute,

exaggerated or chronic inflammatory responses which may be confined locally to a tissue or
systemic in nature. These diseases are distinguished by locally or systemically elevated cytokine
and/or chemokine levels and by an increased presence of various types of inflammatory cells such
20  as, for example, macrophages, polymorphonuclear leukocytes, T lymphocytes or B cells. These
disorders include chronic inflammatory and autoimmune diseases (such as, for example, Crohn's
disease, ulcerative colitis, rheumatoid arthritis, psoriasis, multiple sclerosis, lupus, asthma,
diabetes), cardiovascular disorders (such as, for example, coronary heart disease, myocardial
infarction, atherosclerosis, restenosis, thromboses), fibrotic disorders of the liver and other organs,
25  cerebrovascular disorders (such as, for example, stroke, craniocerebral trauma, spinal cord
injuries) and chronic neurodegenerative disorders (such as, for example, Alzheimer's disease,
Parkinson’s disease, Huntington’s chorea, amyotrophic lateral sclerosis, peripheral neuropathies
and chronic pain). Dysregulated or exaggerated cytokine/chemokine production is likewise
causally linked to the development or the sequelae of radiation damage, transplant rejection, sepsis
30  and septic shock, and bacterial meningitis. Inhibition or modulation of the transcriptional activity
of NF-«xB and/or AP-1, as described for the compounds of the invention, might thus represent a

promising novel therapeutic principle for the disorders listed above.

Besides their central function in inflammatory processes, NF-kB and AP-1 have substantial

importance in the regulation of cell division, cell growth and cell differentiation. During the
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replication may be brought about by virus-mediated activation of NF-kB and/or AP-1 in the host
cell. Besides the importance for the replication of lymphotrophic viruses, it is also suspected that
20  there is a positive influence on gene expression in cytomegalovirus (CMV) and in adenoviruses by
NF-kB/AP-1. Inhibitors/modulators of NF-kB and/or AP-1 activity might thus also exert antiviral

effects.

The present invention relates to compounds of the general formula (I)

@,

25  in which
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is al so suspected that 20 there is a positive influence on gene expression in
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antiviral effects. The prlesenrlkoramincoRorsratids 1 te-dgiRithds of the general
formula (1) 34 Rz VR7 R 25 in which -4- Rl is hydrogen, benzyl oxy, ethoxy,
Nn- propoxy or a ghe@upweinthe fornmula R8-C(=0) NH, where et hoxy may be
substituted in position 2, and n-propoxy in position 2 or 3, by
(C1- C6) - al koxy, qnlno nmono- or, di-(Cl-C6)-al kyl ami no, (C3-C8)-
cycl oal kyl ani no,K'N- ( d85¢8) - dmtlﬁﬁdklwer‘?@(lﬁh‘%)maé{lk!@y?“b?ﬁt%d & GyCo-ddylop 7. 5
nenberq@ het erocycl e jahbgh is bonded via an N atom where nono- and

-(C1-Co) - alkylanlno in turn may be substituted by hydroxy, (Cl-C4)-al koxy,

anlno nmono-, or di - tg al kyl am no,
R’ is hydrogen ethoxy or n-propoxy, where ethoxy may be substituted in position 2, and n-

propoxy in position 2 or 3, by (C,-C¢)-alkoxy, amino, mono- or di-(C-Ce)-alkylamino, (C;-
Cs)-cycloalkylamino, N-(C;-Cs)-cycloalkyl-N-(C,-Cg)-alkylamino or by a 4- to 7-membered

heterocycle which is bonded via an N atom,

15 where mono- and di-(C;-Cs)-alkylamino in turn may be substituted by hydroxy, (C,-C,)-

alkoxy, amino, mono- or di-(C,-Cy)-alkylamino,
but where R' and R? are not simultaneously hydrogen,
R’ is hydroxy or amino
and
20 R is hydrogen,
or

R’ and R* together with the carbon atom to which they are bonded form a group of the formula
>C=0 or >C=N-OH,

R’ is mono- or di-(C,-C¢)-alkylaminocarbonyl,
25 n is the number 0, 1, 2 or 3,
R® is located in the meta or para position relative to the point of linkage of the pheny! ring to

the tricycle, and is halogen, (C;-C¢)-alkyl, (C,-C¢)-alkoxy, (Ce-Cio)-aryl, 5- to 10-
membered heteroaryl or a group of the formula -NR’R'’,



and in which R8 is 5- or 6-nenbered heteroaryl which may be substituted by
(C -C4)-alkyl or 10 halogen, R2 is hydrogen, ethoxy or n-propoxy, where
ethoxy may be substituted in position 2, and n- propoxy in position 2 or 3,
by (G -C6)-al koxy, am no, nono- or di- (ClSCG) al kyl am no, (C3-
C8) - cycl oal kyl am no, N-(C, -C8)- cycloal kKyl-N-(C,-C6)-al kylamno or by a 4- to
7 menber ed hetero cl nded via, an e
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si mul t aneousl y hydr Ogﬁﬁg ©wR3 is hydroxy or amino and 20 R4 is hydrogen, or
R3 and R4 together w Bhe carbon atom to which t hey are bonded form a group
of the formula >C=0O or >C=N-OH, R5 is nobno- or
i - (Cl-C6) - al kylaagimekiak bonyl, 25 n is the nunber 0, 1, 2 or 3, R6 is
| ocated in the neta or pars position relative to the point of |inkage of t he
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(Cl- C4) - al kyl sul f onyl4- 8 7-RegbSehhesOPRSE fornuia -NRORi o and in which
and
R’ is located in the meta or para position relative to the point of linkage of the phenyl ring to
10 the tricycle, and is in the ortho position relative to R®, and is hydrogen, halogen, (C,-Ce)-

alkyl, (C,-Ce)-alkoxy or a group of the formula -NR"'R", in which

R' and R" are independently of one another hydrogen, (C;-Ce)-alkyl, phenyl, benzyl or
pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

4- to 7-membered heterocycle,
15 or

R® and R together with the phenyl ring to which they are bonded form a group of the formula

o

and the salts, solvates and solvates of the salts thereof.
The present invention further relates to compounds of the general formula (I) in which

20 R! is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-NH-,
where ethoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by (C;-
C¢)-alkoxy, amino, mono- or di-(C;-Cg)-alkylamino, (C;-Cg)-cycloalkylamino, N-(C5-Cg)-
cycloalkyl-N-(C;-Cg)-alkylamino or by a 4- to 7-membered heterocycle which is bonded

via an N atom,



5 RO and Rl are independently of one another hydrogen, (Cl-C6)-alkyl, phenyl,
benzyl or pyridylnmethyl, or together with the nitrogen atomto which they
are bonded forma 4- to 7-nenbered heterocycle, and R7 is located in the
meta or para position relative to the poipat of |inkage of the phenyl ring to
10 the tricycle, and is in the ortho position relative to R6, and is

hydr ogen, haloge (C1- C6 kox t he O | a
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(C, -Co)-al kyl, phenyhnmbgmzmkgmmn&mwdt@umImmkmmnm@r together mnth the
nitrogen atomto which they are bonded forma 4- to 7-nenbered heterocycle,
15 or R6 and R a%ggg&#g{ with the phenyl ring to which they are bonded form a
group of the for \-O and the salts, solvates and sol vates of the
salts thereof. The present invention further relates to conmpounds of the
general formul a K¥) iif 5wt Ghnédibefdd heSerburdr ohiein mapetiz substityited &y QXA )-dikydrodppoxy
or a graoup of the fornula R8-C(=0O) -NH, where ethoxy may be substituted in
p05|t|oﬁ 2, and n- pr&n§ﬁ §:in position 2 or 3, by (Cl- C6)-al koxy, am no,
nono- or d| (C1-C6)-al kyl am no, (C, C8)-cycloal kyl am no, N-(C3-C8)-
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heterocycle which is bonded via an N atom,

10 where mono- and di-(C,-C¢)-alkylamino in turn may be substituted by hydroxy, (C,-C,)-

alkoxy, amino, mono- or di-(Cy-C,)-alkylamino,
but where R! and R? are not simultaneously hydrogen,
R’ is hydroxy or amino
and
15 R° is hydrogen,
or

R’ and R* together with the carbon atom to which they are bonded form a group of the formula
>C=0 or >C=N-OH,

R’ 1s hydrogen,
20 n is the number 0, 1, 2 or 3,

R® is located in the meta or para position relative to the point of linkage of the phenyl ring to
the tricycle, and is (C4-Cj)-aryl, 5- to 10-membered heteroaryl or a group of the formula
_NR9R10

where aryl and heteroaryl in turn may each be substituted once to twice, identically or
25 differently, by halogen, cyano, (C;-C,)-alkylsulfonyl or a group of the formula
_NR9R10

and in which



5 hal ogen, R2 is hydrogen, ethoxy or n-propoxy, where ethoxy may be
substituted in position 2, and n- propoxy in position 2 or 3, by

(Cl-Co) -al koxy, am no, nono- or di-(Cl-C6)-al kylam no, (C3-

C8) - cycl oal kyl am no, N-(C3-CB)-cycloal kyl7N-(Cl -C6)-al kylam no or by a 4- to
7-menbered heterocycle which is bonded via an N atom 10 where nono- and

di - (Cl-C6)-al kylgm b t. bst 0 - - koxy,
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R3 and R4 together with the carbon atomto which they are bonded forma group
of the fornula >C=0 ‘%F"Jé'?i% gﬁé)ﬁ)%oﬁygwhydrogen, 20 n is the number 0, 1, 2
or 3, R6is located in the neta or para position relative to the point of
| i nkage of 4nde phenyl ring to the tricycle, and is (C6-Cio)-aryl, 5- to
10- mrenbered heteroaryl or a group of the fornula -NR R1O, where aryl and

ch be substituted.once to.tw
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R'" and R" are independently of one another hydrogen, (C;-C¢)-alkyl, phenyl, benzyl or
pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

10 4- to 7-membered heterocycle,
or

R® and R’ together with the phenyl ring to which they are bonded form a group of the formula

o

15  and the salts, solvates and solvates of the salts thereof,
The present invention further relates to compounds of the general formula (I) in which

R’ is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-NH-,
where ethoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by (C;-

Ce)-alkoxy, amino, mono- or di-(C;-Ce)-alkylamino, (C;-Cg)-cycloalkylamino, N-(C;5-Cy)-

20 cycloalkyl-N-(C,-C¢)-alkylamino or by a 4- to 7-membered heterocycle which is bonded

via an N atom,

where mono- and di-(C,-Cq)-alkylamino in turn may be substituted by hydroxy, (C;-C,)-

alkoxy, amino, mono- or di-(C,-C4)-alkylamino,

and in which



4- to 7-nmenbered heterocycle, and 5 R7 is located in the nmeta or para
position relative to the point of |inkage of the phenyl ring to the
tricycle, and in the ortho position relative to R6, and is hydrogen, hal ogen,
(C1-C6)- alkyl, (Cl-C6)-al koxy or a groupgof the forrmula -NRL1IR12, in which
R11 and R12 are independently of one anot% hydr ogen, (Cl-C6)-al kyI phenyl,

are bonded {orm® 10 4- %r"}é“%?%hﬁ&%i%l?gfr‘%@y"ﬁ\iytet,‘e"%1?”5‘“%%5’ e ey

wi th the phenyl ringhagehi ch they are bonded forma group of the forrrula 0
~--0 15 and the salts, solvates and sol vates of the salts thereof The

present invention,f rther relates to ¢ ds of the er al (1) in
which R i sﬁhydr'%g% r?geBeer%}%%/ o°>€ A pr%‘fo%’xoh@e &Hoxc‘f >¥ be SUb%%{g%rd(’)'lrjl OS' 'Onlgléar\‘d(fr mul a

R8- C(=0) - NH-, vhigoey et gosixiyn ﬁayB () (Gub@iaiktou;t edlmonmpms ot dig@,-25)- aﬂzl@ﬂhmaqar(@poxy

i n position 2 or

di -?01- )-al ky|%ﬁf¥?g3£"%%§" C@%E %/‘R?)?XT&F %‘%F&‘ﬁ“‘&%f’%ﬂ to 7-membered

cycl oal ky! - N- ( CliefeRycy@é K iicR ¥ Haadedrvidah Matdm, t 0 7- menber ed _het e_rocycl e which is
bonded via an N atom where nono- and di-(Cl-C6)-al kyI am no in turn may be

substituted by hydroxy, (Cl-C4)-_ alkaoxy, am no no-
di - (C1- C4) - al kyIVdKien@onos3ad fhlCuGskKylghingdn fugn B’a”gF S@SH@F?s&ye*adWét/eﬁ%&m

which nmay be substit yiggy, QM,,r(anO,Qﬂ)Jr@,L(byt4)0ﬂ dxahogen, R2 is hydrogen, ethoxy
or n-propoxy, where ethoXy may be substi t ut ecf in position 2, and n-

but where R’ and R? are not both simultaneously hydrogen,
10 R is amino

and

R? is hydrogen,

or

R’ and R together with the carbon atom to which they are bonded form a group of the formula

15 >(C=N-OH,
R’ is hydrogen,
n is the number 0, 1, 2 or 3,

R® is located in the meta or para position relative to the point of linkage of the phenyl ring to

the tricycle, and is halogen, (C;-Cg)-alkyl or (C;-C¢)-alkoxy,

20 and
R’ is located in the meta or para position relative to the point of linkage of the phenyl ring to
the tricycle, and in the ortho position relative to R®, and is hydrogen, halogen, (C;-Cg)-
alkyl, (C,-Ce)-alkoxy or a group of the formula -NR''R", in which
R and R are independently of one another hydrogen, (C,-Cg)-alkyl, phenyl, benzyl or
25 pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

4- to 7-membered heterocycle,

or



propoxy in position 2 or 3, by (Cl-C6)-al koxy, am no, nono- or

i-(Cl-C6)-al kylam no, (C3- 5 Cg)-cycl oal kyl am no,

N (C3-C8) -cyc]oal kyl -N-(C1-C6) -al kyl amino or by a 4- to 7-nenbered

het erocycl e which is bonded via an N aton?_mhere mono- and

di -(Cl-C6)-al kylam no in turn nay be substituted by hydroxy, (C1- CA) alkoxy,
am no, MnMDNOgs and n
si mul t ane08%| a;;d@'t rggt%‘er V\%?t_hi yl rmng WhICHEheXI arel._léaﬁné:\yd f?_@ncﬁ_ %rmg) of%he f% and R
together with the carbon atomto mhlch t hey are bonded forn1a group of the
formula 15 >C=N-OH,__ |R5 is hydrogen, n is the nunber 0, 1, 2 or 3, R6 is

| ocated in the neta or para position relative to the point of |inkage of the
phenyl ring to the cycle, and is hal ogen, (Cl-0C6)-alkyl or

(Cl-C6)-al koxy, 20 R7 is located in the nmeta or para position relative to
t he point of |inkgge t he phenyl ring to the tricycle, and in the ortho
position relativ® to /R6, and is hydrogen, hal ogen, (Cl1-C6)- alkyl,

group of the fornmula -NRL11R12, in which R11 and R12 are

i ndependently of one anot her hydrogen, (Cl-C6)-alkyl, phenyl, benzyl or 25
pyridyl methyl, or together with the nitrogen atomto which they are bonded
forma 4- to 7-nmenbered heterocycle, or -9- R6 and R7 together with the
phenyl ring to which they are bonded forma group of the fornula

and the salts, solvates and solvates of the salts thereof.
5  The present invention further relates to compounds of the general formula (I} in which

R! is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-NH-,
where ethoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by (C;-
C¢)-alkoxy, amino, mono- or di-(C;-Cq)-alkylamino, (C;-Cg)-cycloalkylamino, N-(C3-Cg)-
cycloalkyl-N-(C;-Cqg)-alkylamino or by a 4- to 7-membered heterocycle which is bonded

10 via an N atom,

where mono- and di+(C;-Ce)-alkylamino in turn may be substituted by hydroxy, (C;-Cy)-

alkoxy, amino, mono- or di-(C,;-C,)-alkylamino,
and in which

R® is 5- or 6-membered heteroaryl which may be substituted by (C;-Cy)-alkyl or
15 halogen,

R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2, and n-
propoxy in position 2 or 3, by (C;-Ce)-alkoxy, amino, mono- or di-(C;-Ce)-alkylamino, (Cs-
Cs)-cycloalkylamino, N~(C3-Cg)-cycloalkyl-N-(C,-Ce)-alkylamino or by a 4- to 7-membered

heterocycle which is bonded via an N atom,

20 where mono- and di-(C;-Cg)-alkylamino in turn may be substituted by hydroxy, (C;-Cy)-

alkoxy, amino, mono- or di-(C,-C,)-alkylamino,
where either R' or R? is hydrogen but are not both simultaneously hydrogen,
R’ is hydroxy,

and



0 --O and the salts, solvates and solvates of the salts thereof. 5 The
present invention further relates to conpounds of the general forrmula (1) in
which R is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the fornula
R8-C(=0 -NH, where ethoxy may be substijuted in position 2, and n-propoxy
|n posi tion 2 or 3, by (Ci1- C6)-al koxy, am no, nono- or

- (C1- Co) lﬁlkyla Je (C3-C8)-cycl oal kyl am no, N (C3-Cs)-
eycI oal kyl (Cl &i)? g'afl’kyl amno or by a 4- to 7-nmenbered heterocycle which is
bonded 10 via an N atom where nono- and di-(Cl-C6)-al kylamno in turn may
be substi tutred by hydroxy, (C, -C4)- al koxy, am no, nono- or
i-(Cl-C4)-alkylamno, and in which R8 is 5- or 6-nenbered heteroaryl which
nay be subsga t yt C al o hydr o et oxy or
n- pr opoxy, sliwhe eRe %hfy El}ﬁ(ai)bcearsotﬁlbﬂscfni1 {PRigh iﬁlﬁy S%E?qnld%%fo a%%llpn"cﬁﬁ% hl
position 2 or 3,>0®0,(CLl- C6) al koxy, am no, nono- or di- (CI - C6) - al kyI
am no, (C3 C8) - cycl oal kyl am no, N-(C3-C8)-cycloal kyl -N-(C, - C6) -al kyl am no or
by a 4- 01? d heterocycle which is bonded via an N atom 20 where
nmono- ar?d (Cl‘s%@’? 24P kyl anmino in turn may be substituted by hydroxy,
(C1-A4)- al koxy, am no, nmono- or di-(Cl-C4)-al kyl am no, where either RL or R2
i s hydrogem but jathe ni@ber001,12 c38/7ul t aneously hydrogen, R3 is hydroxy, and
-10- Ra is hydrogen, or

R® is located in the meta or para position relative to the point of linkage of the phenyl ring to

the tricycle, and is halogen, (C,-Ce)-alkyl or (C,-C¢)-alkoxy,
and

10 R is located in the meta or para position relative to the point of linkage of the phenyl ring to
the tricycle, and in the ortho position relative to R®, and is hydrogen, halogen, (C,-Ce)-
alkyl, (C,-Ce)-alkoxy or a group of the formula -NR''R', in which

R and R'? are independently of one another hydrogen, (C;-Cs)-alkyl, phenyl, benzyl or
pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

15 4- to 7-membered heterocycle,
or

R® and R’ together with the phenyl ring to which they are bonded form a group of the formula

20  and the salts, solvates and solvates of the salts thereof.
The present invention further relates to compounds of the general formula (I} in which

R' is ethoxy, n-propoxy or a group of the formula R®-C(=0)-NH-, where ethoxy is substituted

in position 2, and n-propoxy in position 2 or 3, by (C,-Ce)-alkoxy, amino, mono- or di-(C;-



R3 and R together with the carbon atomto which they are bonded form a group
of the formula >C=0O 5 R5 is hydrogen, nis the nunber 0, 1, 2 or 3, R6 is

| ocated in the neta or para position relative to the point of |inkage of the
phenyl ring to the tricycle, and is haquqn, (Cl-Co6)-al kyl or

(Cl-C6)-al koxy, and 10 R7 is located in the neta or para position relative

to the point of Lin e. of the phenyl ri.n e tri nd, i,n the ortho
posi tion relatiJ%}? a%EFmaﬁ§T§Q{H§8¥86 ?’h&ﬁgﬁgngﬂgﬂg%%%@hgﬁkarﬁamnm or

(Cl - C6) - al koxy Oy a24-@F Duiembéred MederbeicRHach INRIHRL 2ia ah N awdti,ch R11 and R12 are

i ndependently of one anot her hydrogen, (Cl-C6)-al kyd, phenyl, benzyl or

pyridyl nmethyl, or, together w e nitrogen atomto which they are ded
A 1 A A IR ML o S A R o R Tt
phenyl ring to which dikey, afis, kRAsled df @) 10, RalRyIahipo,0f the formula O O 20 and
the salts, solvates and solvates of the salts thereof. The present invention

further relates tqQ, conpounds of the general fornmula (1) in which RL is

et hoxy, %-propo%?dﬂ}wggbroup of the formula R8-C(=0)-NH, where ethoxy is
substituted in position 2, and n-propoxy in position 2 or 3, by

(Cl-C6)-al koxy, R NQs 50RRG-m&hbetkd- hdtskoarilwhich )ma3! ey bidshitied by (C,-Cy)-alkyl or
(C3-C8) -cycl oal kyl am no, N-(Cl-CB)-cycIoaIkyI-N—(Cl-CB)-aIkyﬁanino or by a
4- to 7-nenbered hetéﬁ&@?hle whi ch is bonded via an N atom where nono- and
di -(Cl-C6)-al kylamno in turn may be substituted by hydroxy, (Cl-C4)- al koxy,

am no, nonog? or dietHolal oFApraddsy! AMdrBQihoxy is substituted in position 2, and n-propoxy in
position 2 or 3, by (C;-C¢)-alkoxy, amino, mono- or di-(C,-C¢}-alkylamino, (C;-Cqg)-
10 cycloalkylamino, N-(C;-Cs)-cycloalkyl-N-(C;-C¢)-alkylamino or by a 4- to 7-membered

heterocycle which is bonded via an N atom,

where mono- and di-(C,-Cq)-alkylamino in turn may be substituted by hydroxy, (C,-C,)-

alkoxy, amino, mono- or di-(C;-Cy)-alkylamino,
R’ is hydroxy
15 and
R* is hydrogen,
or

R’ and R* together with the carbon atom to which they are bonded form a group of the formula

>C=0,
20 R’ is hydrogen,
n is the number 0, 1, 2 or 3,

R® is located in the meta or para position relative to the point of linkage of the phenyl ring to

the tricycle, and is halogen, (C,-Ce)-alkyl or (C,-C¢)-alkoxy,
and

25 R is located in the meta or para position relative to the point of linkage of the phenyl ring to
the tricycle, and in the ortho position relative to R®, and is hydrogen, halogen, (C,-Cq)-
alkyl, (C;-Cg)-alkoxy or a group of the formula -NRR™, in which



5 and in which R8 is 5- or 6-nmenbered heteroaryl which may be substituted by
(Ad-c4)-alkyl or halogen, R2 is ethoxy or n-propoxy, where ethoxy is
substituted in position 2, and n-propoxy in position 2 or 3, by

(C1-C6) - al koxy, am no, nmono- or di-(Cl- -al kyl am no, (C3-CS)- 10

cycl oal kyl ami no, N-(C3-C8)-cycl oal kyl - N-(C1-C6)-al kyl anino or by a 4- to

7 menbered hetego e o]

TG = B) - al Kyl Bt i e S aP B, MR dogho R ok PRt 8 on oy
am no, nono- or di- (Wl@ﬁl)nemlykyt@gethmJW1tﬁ3herstrbgpdlatnmyto whichahey drRbersledfctinagen,
or R3 and R4 together¢ h %@ eéggggp tomto which they are bonded forma
group of the formula o} Ky drogen, n is the nunber 0, 1, 2 or 3,
R6 is located in the neta or para position relative to the point of |inkage
of the phengd ring to the tricycle, and is hal ogen, (Cl-C6)-alkyl or (C
-C6)-al koxy, and 25 R is Iocated in the neta or para position relative to

the poin e, of rin the tricycle, and_in. the ortho
posi 1 ors r ekt L tGmpes e R Rtinanc Bl eu i Gehded FRF sy S pe phmia

(C1-C6) - al koxy or a group of the formula -NR11R12, in which -12- R' and R72
are independently of jone another hydrogen, (Cl-C6)-alkyl, phenyl, benzyl or
pyridyl methyl, or together with the nitrogen atomto mhlch t hey are bonded
forma

and the salts, solvates and solvates of the salts thereof.

Compounds according to the invention are the compounds of the formula (I) and the salts, solvates
10  and solvates of the salts thereof, the compounds which are encompassed by formula (1) and are of
the formulae mentioned hereinafter, and the salts, solvates and solvates of the salts thereof, and the
compounds which are encompassed by formula (I) and are mentioned hereinafter as exemplary
embodiments, and the salts, solvates and solvates of the salts thereof, insofar as the compounds
encompassed by formula (I) and mentioned hereinafter are not already salts, solvates and solvates

15  of the salts.

The compounds according to the invention may, depending on their structure, exist in stereoisomeric
forms (enantiomers, diastereomers). The invention therefore relates to the enantiomers or
diastereomers and respective mixtures thereof. The stereoisomerically pure constituents can be

isolated in a known manner from such mixtures of enantiomers and/or diastereomers.

20  Where the compounds according to the invention can occur in tautomeric forms, the present

invention encompasses all tautomeric forms.

Salts preferred for the purposes of the present invention are physiologically acceptable salts of the
compounds according to the invention. However, salts which are themselves unsuitable for
pharmaceutical applications but can be used for example for isolating or purifying the compounds

25  according to the invention are also encompassed.



4- to 7-nmenbered heterocycle, or 5 R6 and R7 together with the phenyl ring
to which they are bonded forma group of the formula O ~-O and the salts,
sol vates and sol vates of the salts thereof. Conpounds according to the
invention are the conpounds of the formulg _(1) and the salts, solvates 10
and solvates of the salts thereof, the conpounds which are enconpassed by

formula (1) r &, of r a i -hereln . h lts,
ol vat o5 anpio 5Bkl Jecoptab AR Bl WSS e iRl nEREC LR
enconpassedaby of aninerhla adills, arbdx@diceadidsntrido ndtbniresadsn afgt enltsasf dydrmdilaicy acid,
enbodi nment and the salts,. solyates and sol vates of. the .galts thereof,.
“nsof ar as PARPRBHDGSHdS Tiiie bR ORICHy FEr MR CRYon e et RERUEe. =i
her ei naf t ertonemsuldhicadcide behzerallfosic &l viaihegleadtithuleriy adid; SacetitSaci, tiif@rcaadtics .
The conpounds, according to.the invention .., dependi on their structyre,
exist im st"éFPdeB’FOBBH’éraF@ lagtis i, E“‘&ﬁ%Fn’i‘ﬁ“ﬁH’é‘Hg,X"‘%liCéfgf é‘i‘%gﬁ'ﬁ?ré‘)ﬁc%ﬁlé‘ef“rﬁ?@rﬁ“ on
therefore rghatiegid o the enantioners or diastereoners and respective

m xtures thereof. The stereoisonerically pure constituents can be isolated
in a known nmanner, from such m xtures of enpantignmers and/or djastereoners. 20

Wiere the cdwpelasierdly scespiabiersalts & thheomnoyrdstareardiesie Be &yention aisq incdidesile ofor ns,

the presentgonienMstat b8 sﬁapg,rmaééﬁ?l_e%d pre@HbRNREdIGndt 6418 (e.obdisn REERIstigd for
t he purposes of the present invention are phy5|olo%|cally accept abl e salts of
S

the conpounts. debesarthgeabsalihie g epleirm imsimagpesivavialis) askmmoniym eas derived from

t hermsel yps a&ﬂ?ﬁdﬁfat@m;%gnit WninePNBMIFGE Y £ GRIns 2081 dsCRE éxgﬁgle%ﬁp ERALR CethdFifind OF

exanpl e for 1solatinmg or purifyirng the conpounds 2 ccording to the

i nventi on atighydngoe, entéthylseed. ethyl@isoppbgdanonogi mahdethasdaapt. abHiethgadlansingf t he

conpounds rding tao. Lnventi el cihd | ti@n 15 @f mipera

acids, car gtggt%nlg%mgﬂgi %éctygﬁléfx%ﬁ? %’n?@’%‘éf"ﬂ@’g gtg.ghgo ll grgga?ns? ’ od?oe%y%rglcl)%ehlrghe?ygci d,
morpholine, arginine, lysine, ethylenediamine and N-methylpiperidine.

Solvates refer for the purposes of the invention to those forms of the compounds according to the
15  invention which form a complex in the solid or liquid state through coordination with solvent

molecules. Hydrates are a specific form of solvates in which the coordination takes place with water.

Solvates preferred in the context of the present invention are hydrates.

The present invention also encompasses prodrugs of the compounds according to the invention.
The term "prodrugs" encompasses compounds which themselves may be biologically active or
20  inactive but are converted during their residence time in the body into compounds according to the

invention (for example by metabolism or hydrolysis).

In the context of the present invention, the substituents have the following meaning unless

otherwise specified:

(Ci-Ce)-Alkyl and (C,-C,)-alkyl are in the context of the invention a straight-chain or branched

25  alkyl radical having respectively 1 to 6 and 1 to 4 carbon atoms. A straight-chain or branched alkyl
radical having 1 to 4 carbon atoms is preferred. Examples which may be preferably mentioned are:
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 1-ethylpropyl, n-pentyl
and n-hexyl.

{C;-Cs)-Cyeloalkyl and (C3-C¢)-cycloalkyl are in the context of the invention a mono- or, where

30  appropriate, bicyclic cycloalkyl group having respectively 3 to 8 and 3 to 6 carbon atoms. A
monocyclic cycloalkyl radical having 3 to 6 carbon atoms is preferred. Examples which may be

preferably mentioned are: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.



hydr obrom ¢ acid, sulfuric acid, phosphoric acid, methanesul fonic acid,

et hanesul fonic acid, toluenesulfonic acid, benzenesul fonic acid,

napht hal enedi sul foni ¢ acid, acetic acid, trifluoroacetic 5 acid, propionic
acid, lactic acid, tartaric acid, malic agid, citric acid, fumaric acid,
mal ei ¢ acid and benzoic acid. Physiologically acceptable salts of the
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and potaSS|ummm9ammsme&ah«ayha¢cﬂamtbhm@tamnmamn$ (e.g. calciumand nagne3|um
salts) and ammonium sal ts derived fron110 anmoni a or organi c amnes having 1
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which forma conplex in the soli ?qu|d state through coordination wth

sol vent nDIecuIes drat es gre a specific formaf solvates_in which the
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prodrugs of the conpounds according to the invention. The term"p rodrugs

enconpassestiéonffotiserompions. A rErighiaheln oraliansedmencadiviagiing radicel hayingr 1 to
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conpounds according to t i nvention (for”exa by met abol 1 sm or
hydr ol ysi s)ethylamibéy @-prepylamino, @mehldarpmeemdwmbnv@mmcon the substituents have
the foll owi ng neani ng unl ess othermﬁse speci fi ed: I-CB) Al kyl and

Cl4 | kyl f hed
(25 al) ksl y g%‘f@e bk MO BhE 5 C0C4 IAIHMS’%H fﬁnth% c%ﬂt'é)? Hhe gﬁr}%{éttﬁbg%n ?rkﬁ;@c €

st rai ght - chebup ltmvmb lt\amuihmtaladrldyﬂferem sthiighlchdimoi brgnched «'dk)él salztityents edcd wk whish
preferred. hlzza%l( ve\f\'h ? mach ?o 4 ar f atgrgé %tr%%ﬁ (%h?ifr‘] or ?anglbetd alri%li n}flll xha% ngl

n- pr opyl , |sopro SEC ter propyl
n- pent yls dnding- 1heex9H case 1 to 4 carbon atoms are preferred Examples which may be preferably

mentioned are: N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, N-methyl-N-n-
propylamino, N-isopropyl-N-n-propylamino, N-tert-butyl-N-methylamino, N-ethyl-N-n-
pentylamino and N-n-hexyl-N-methylamino.

Mono- or di-(C;-C¢)-alkvlaminocarbonyl and mono- or di-(C;-Cy)-alkylaminocarbonyl are in the

20  context of the invention an amino group which is linked via a carbonyl group and which has
respectively one straight-chain or branched or two identical or different straight-chain or branched
alkyl substituents having in each case respectively 1 to 6 and 1 to 4 carbon atoms. Examples which
may be preferably mentioned are: methylaminocarbonyl, ethylaminocarbonyl, isopropylamino-
carbonyl, tert-butylaminocarbonyl, N, N-dimethylaminocarbonyl, N,N-diethylaminocarbonyl,

25  N-ethyl-N-methylaminocarbonyl and N-tert-butyl-N-methylaminocarbonyl.

(C3-Cs)-Cycloalkylamino and (Cs-Ce)-cvcloalkylamino are in the context of the invention an amino

group having a mono- or, where appropriate, bicyclic cycloalkyl substituent which has respectively 3
to 8 and 3 to 6 ring carbon atoms. A monocyclic cycloalkyl substituent having 3 to 6 ring carbon
atoms is preferred. Examples which may be preferably mentioned are: cyclopropylamino,

30 . cyclobutylamino, cyclopentylamino, cyclohexylamino, cycloheptylamino and cyclooctylamino.

(C;-Co)-Alkylsulfonyl is in the context of the invention a straight-chain or branched alkylsulfonyl

radical having 1 to 4 carbon atoms. A straight-chain or branched alkylsulfonyl radical having 1 to 3



fC -Cg)-Cycloal kyl and (C-C6)-cycloal kyl are in the context of the invention
a nono- or, where 30 appropriate, bicyclic cycloal kyl group havi ng
respectively 3 to 8 and 3 to 6 carbon atonms. A nonocyclic cycl oal kyl radical
having 3 to 6 carbon atons is preferred. c<anpl es which nmay be preferably
mentioned are: cyclopropyl cyclobutyl ‘cycl opentyl , cyclohexyl and

cycl ohept yl he cpnt e t he |nvent|é%hl

aromatic radl bé)gl at %‘q’\/fsnﬁre%rrTaAer aB r%s 6 hfcth %0 Be (?a)%eﬁab?y BieBtined Bres ey Hl}onryyl
radi cal s arehyduiful, nqmbynamdsﬁybyslopropmﬂfa@al nAlukydsaiforgmahd(tEtbdluldhidoxy are in

t he context of the invention a strai ght-chain or br anched al koxy radi cal

havi ng respec |ve .10 and | 4 carb strai ght - chain or
branched Sk @i PefSucle ' i gatedn 3h U anehePh' § pPeei a8 Pefliv e
whi ch may besgt@ied ﬁﬁféfdﬁyclﬂ‘ﬁmnigom&d7 Qg ‘atofis] WHiXY co@pribexy rin nhfo(gaoxwm, and is

i sopropoxy and tert-but Mono- ( al kyl am_no and | C am no
I A AN o P St e R A R I S e

or brancheds-ab kythensbela tshiliHRIAIN-Ylked MeRAXGclé RHRE Gla l‘y\éﬁﬂnﬁrléb atmnﬁer heRebatont Rorft
carbon atons. A straight-chain or_branched nonoal kyl am no radi cal hayvi ng to
ed

4 10 car borfhafsig N, © P 2fiscpretsged @a%?%gh\ﬁhl%’ﬁ WCfoéblw'@F‘B?%Blaye RS
are: met hyl amioN@nyl, H5rRYATheridifl PEifRY hdlif &WA@IH 2Ryl and 1,4-
tert-butyl am no. nb E% Cll- %enwm klil}i gﬁﬁlﬁér?lo uglrli?d'ﬁgp- 1&9 yIHygm nor%raen in the
cont ext of diggepinlventi on an amino group havi ng t wo |dent| cal or different
straight-chain or branched al kyl substituents each of which have

respectjyely ¢ 169?e§.b€1%9 hEtefogaﬁl iCRAMRO rﬁ‘&?%ﬁtha%vaﬁﬁ&h& gﬁahé'd} %e@rgﬂ%@ﬁ%
al kyl am no Tadic in eac case carbon atons ar érred.
Exanpl es whiigielierasomiagic hetefoeycdd (heterorermatio resteray bavmﬂ\mdntmﬁtuhyrﬂmtmh@r diﬁferent
N i ethy! aniBond ek O el aRL o RS, ML s BRORHLATLAR or where

N-i sopropyl -"N-n-propyl'am no, amno,
pent yl am noepargriite, mlheaxgiﬂlg- N—tmfgé;nhgltbmmfntd)e h%ﬂwromatlc system. Examples which may be

'n the 20 ROWPERVDRobhdS VLR PO FRI7enk ABCaE Sl ST RRsiobiaics

car bonyiS grtmdtblﬂndrmm)@,h oR&FazolygS ﬂﬁmiazul@l yte&ﬁltbl)ﬂt rp@hq,ht ShRidinydr phrigdatled or

two identical r different strai.ght-chai
pyrazglyl triazinyl, Ir)-lenzofuranylglgenzothlaén;i %enznml%

y? benzoxazolyl, benzothiazolyl,
benzotriazolyl, indolyl, indazolyl, quinolinyl, isoquinolinyl, naphthyridinyl, quinazolinyl,

quinoxalinyl. Monocyclic 5- or 6-membered heteroaryl radicals having up to three heteroatoms

from the series N, O and/or S are preferred, such as, for example, furyl, thienyl, thiazolyl,
20  oxazolyl, isothiazolyl, isoxazolyl, pyrazolyl, imidazolyl, triazolyl, oxadiazolyl, thiadiazolyl,

pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl.

Halogen in the context of the invention includes fluorine, chlorine, bromine and iodine. Fluorine,

chlorine or bromine are preferred.

If radicals in the compounds according to the invention are substituted, the radicals may, unless
25  otherwise specified, be substituted one or more times. In the context of the present invention, all
radicals which occur more than once have a mutually independent meaning. Substitution by one,
two or three identical or different substituents is preferred. Substitution by one substituent is very

particularly preferred.

Preference is given in the context of the present invention to compounds of the formula (I} in

30  which

R! is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®*-C(=0)-NH-,

where ethoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by (C;-



al kyl substituents having in each case respectively | to 6 and | to 4 carbon
atons. Exanples which nmay be preferably nentioned are: nethyl am nocarbonyl,
et hyl am nocar bonyl, isopropyl am no- carbonyl, tert-butylam nocarbonyl,

NV- di met hyl am nocar bonyl, N, N-det hyl am nggar bonyl, 25

N- et hyl - N- et hyl am nocar bonyl and N-tert butyI N- net hyl am nocar bonyl

C3- Cs) - Cycl oal ky, (C1- CB) -6 t he
i nvention an amdnggkg’&()ggglﬁégg’rﬁg% G(r% @S wla&}? Pgt %ﬁgﬁ%%raﬂﬂﬁ‘mq >g%|co)f

cycl oal kyl substaytlogkyl-Natfi €h)-dlkgdamies p)ecbylavfblty 73nenibered lmtedbcgcle (wh&hrls hgndcar bon
atons. A rmnocycl e NG cl oal kyl substituent having 3 to 6 ring carbon atons

is preferred. Exarrﬁ]I e8°%hi ch may be preferably nentioned are:

cycl opropyl am no, 30 cycl obutyl am no, cycl opentyl am no, cycl ohexyl arni no,
cycl oheptyl am no and wiged mos- whdri-(4-C,)-8kylasine Ah kyth smﬂyﬂmrgnbstitused by thipdrogyont ext

of the invention a straig or branched al ul f radi cal having 1
to 4 carbon atons. A stra?éh?"—)@ F%aBIFHOb?’g?Péﬂ'é% (I‘;F b; %‘%’Fﬂ;l radi cal having
1 to 3 -15- carbon atons is preferred. Exanples which may be preferably
mentioned are: methylagdinfviyd , et hyl sul fonyl, n-propyl sul fonyl,

i sopropyl sul fonyl, n-butylsulfonyl and tert-butylsulfonyl. A 4- to 7-nmenbered
heterocycle is in th conte t of t vent n.a sat rated or rti

unsat ur at ed heterocycte héﬁ/ g 02§ e'fd eisEP 6Vr1?1's°h fﬁ“l?:SSHY)Eidl §g(§ Lo ﬁ“ﬁ’é
nitrogen atom and is 5 lipdiegnyvia the latter and may conprise a further
heteroatomfromthe series N, 0, S, SOor S2. A 4- to 7-nmenbered saturated
N-1inked hetierocycle which may conprise a further heteroatomfrom _the series

N, O or S i% praf Bydregsn, shonnsr aPronsiy: viees SthRxy shayras SUBY{Sie PR R 2-cand -

azetidimyl, py rpfdﬂokjdinrpsbkmorpyarrplby ('(YILG4)-IQlkB@ huﬂln@)hh@nopbﬂﬁf(@FCDééikylaﬁﬂ?ﬁd) talinyl,
t hi ormrphollnyl aze nd - diazepin - to 10-nmenbered

heteroaryl is i rCél“F?@P Hml[a@jao, Nﬁcrﬁé CVﬂQ@ﬁt‘ o(ﬁ “534}1%51@6@'“'69 or W@ enpsrepeEd at e,

bi cyclic aromat |hgtegg§,cng%}fﬁzlsq,og&gtvgdragq\fgg@,t| c systemn) havi ng up to four
identical or different heteroatoms fromthe series N, 0 and/or S, which is

linked via a ring carbon atomor, where appropriate, via a ring nitrogen

atom of the het er oar ofhate monoy gade - (%@WW@WH@WWY&@ sugifit¢do e Hydiprey;
fury/, pyrrolyl, thienyl, @Y¢3200%, amhd] 18725 dixcLehafdlatlino, 0X@zol I,

i soxazolyl, iso
15 but where R' and R? are not simultaneously hydrogen,
R’ is hydroxy or amino
and
R? hydrogen,
or

20  R? and R* together with the carbon atom to which they are bonded form a group of the formula
>C=0 or >C=N-OH,

R’ is mono- or di-(C,-C,)-alkylaminocarbonyl,

n isthe number 0, 1, 2 or 3,

R® is located in the meta or para position relative to the point of linkage of the phenyl ring to
25 the tricycle, and is halogen, (C;-C,)-alkyl, (C,-C4)-alkoxy, (C¢-Cio)-aryl, 5- to 6-membered

heteroary! or a group of the formula -NR°R'?,



15 thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
pyrimdinyl, pyridazinyl, pyrazinyl, triazinyl, benzofuranyl, benzothienyl,
benzi m dazol yl, benzoxazol yl, benzothiazolyl, benzotriazolyl, indolyl,

i ndazol yl, quinolinyl, isoquinolinyl, naggthyridinyl, qui nazol i nyl,

qui noxal i nyl . Monocyclic 5- or 6-nenberéd’heteroaryl radicals having up to
three heteroatons fraomthe series N,, O and/or S are preferred, such as, for
exanpl e, fury/, thi ef¥here ariang Bstsrparylip sy may pagh be pubstitaied spreye twirss dderbeily | |
pyrazolyl, imdazolyl, tri qﬁqg' I LAl i
pyrimdinyl, pyridazinyl, %3?2%’%“% - tﬁéglgicynéﬁof E Ha‘?‘gé}g%@lillﬁd“?lh%p%%ﬁﬁ?ye%thﬁf t he
i nvention includes fluoridemughN8fR'ne, broni ne and iodine. Fluorine,

chlorine or bromine are preferred. If radicals in the conpounds according to
the invention are su%g@h}qﬁap, the radicals may, unless 25 otherw se
specified, be substituted one or nore tines. In the context of the present
invention, all radicals which occur nore than once have a nutually

i ndependent neani ng. REulndtR' utd owdefeydantie of dnevanacthert hydeezen,d@h(, Balkylpphenyl,

different substituents is preferred., Substitutjon.by one substituent, iis very
par {1 cul ar 'y pref erred. PR BB Ia G b o RUmHS PERRRAROR ik ten,
invention to conpounds of afeltendedriond 24-(td F-member3@ hedroeftldRl i s hydrogen,

benzyl oxy, ethoxy, n-propoxy or a group of the formula R8-C(=0O-NH, where
et hoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by
(G -16- C4)-al BB%y, amino, nono- or di-(Cl-C4)-alkyl ani no,
(C3-C6) -cycl oal kyl am no, N (C3-C6)- cycl oal kyl -N(C1-C4)-al kyl am no or by a 4-

to 7-nmenberged hed pEALYialtR Mhth 6Ppdrs pRARA L ativéit@ R Polt BF BHRagdSTRREPHIRN g dd
di-(Cl-C4)-alkylamno in turn na %e_substlﬁutedsby hydroXy, 5
(Cl - C4)0al koxy, thenirinyrle. mpddn therordp pestionog)atizg ky Rarhéids halmeen.halggen HCRE) s 5-

or 6-member ed hgher AALY ). o1y o R S Y I NRER DY iRl C4) - al ky!

R" and R" are independently of one another hydrogen, (C,-Cy)-alkyl, phenyl,
benzyl or pyridylmethyl, or together with the nitrogen atom to which they

are bonded form a 4- to 7-membered heterocycle,
15 or

R® and R’ together with the phenyl ring to which they are bonded form a group of the formula

o

and the salts, solvates and solvates of the salts thereof.

20  Preference is likewise given in the context of the present invention to compounds of the formula

(I) in which

R is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R3-C(=0)-NH-,
where ethoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by (C;-

Cy)-alkoxy, amino, mono- or di-(C;-Cy)-alkylamino, (C;-Ce)-cycloalkylamino, N-(Cs-Ce)-



or hal ogen, R2 is hydrogen, ethoxy or n-propoxy, where ethoxy may be
substituted in position 2, and n- 10 propoxy in position 2 or 3, by
(Cl-CA4)-al koxy, am no, nono- or di-(Cl-C4)-al kyl am no, (C3-

C5) - cycl oal kyl am no, N-(C3-C6)-cycloal kyl-N-(C7-C4)-al kylam no or by a 4- to
6- menbered heterocycle which is bonded Vita an N atom where nono- and
di-(C-C)-alkylamino in turn may be substituted by hydroxy, W((;II’CI -C4) - al koxy,
am no, nono- or YFloplet-NAE-Cal-RYIBRIDA ST by bue Toipraphsred heiemeYelo Which is dended

si mul t aneously hygdypgeRm, R is hydroxy or amino and R4 hydrogen, or 20 R3
and R4 together with the carbon atomto which they are bonded forma group of
the fornula >C=0 or>C=N-CH, R5 is nmono- or di-(Cl-C4)-al kyl am nocarbonyl, n
is the nunber 0, 1, 2vhsre monR@nd dli-{(glal-allylpminpHe wrateaYdre syastiutpd by tiydmxy,

relative to the point of |jfn f oLk WL grdng At he tricycle, and
i s hal ogen, (Cl-C4)-al kyl ,(tt éa}g%ggyaa%xglgﬁdg&dléﬁ -@gra%,la%@{]&’t o 6- menber ed
heteroaryl or a group of the formula -NRRLO, - 17 where aryl and heteroaryl
in turn3jmy each be swbstwhictt ed once to twice, identically or differently,
by hal ogen, cyano, (Cl-C4)-alkylsulfonyl or a group of the formula -NRORILO,
and in which 5 RO ang,sR10 .are_independent | f .on t het.. hydr o

(Ci - C4)-al kyl , phenqul, bésﬁé'y regpe pﬁe:ag-‘fferrr%é{’ﬁthChg?a%&gg%%%ﬂeurt%\?ayt@?'ﬁ“?éalky]
nitrogen atomto which theyhalogen,

R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2, and n-
propoxy in position 2 or 3, by {C;-C4)-alkoxy, amino, mono- or di-(C;-C,)-alkylamino, (Cs-
10 Ce)-cycloalkylamino, N~(C;-Ce)-cycloalkyl-N~+(C;-Cy)-alkylamino or by a 4- to 7-membered

heterocycle which is bonded via an N atom,

where mono- and di-(C,-C,)-alkylamino in turn may be substituted by hydroxy,

(C;-Cy)-alkoxy, amino, mono- or di-(C;-Cy)-alkylamino,
but where R' and R are not simultaneously hydrogen,
15 R is hydroxy or amino
and
R* is hydrogen,
or

R’ and R* together with the carbon atom to which they are bonded form a group of the formula
20  >C=0 or >C=N-OH,

R’ is hydrogen,
n is the number 0, 1, 2 or 3,

R® is located in the meta or para position relative to the point of linkage of the phenyl ring to
the tricycle, and is {C4-Cio)-aryl, 5- to 6-membered heteroaryl or a group of the formula
25 -NR’R",



are bonded forma 4- to 7-nmenbered heterocycle, and R7 is located in the
neta or para position relative to the point of |inkage of the phenyl ring to
10 the tricycle, and in the ortho position relative to R6. and is hydrogen,
hal ogen, (Cl-C4)- al kyl, (Cl-C4)-al koxy Ofy @ group of the fornmula -NRL1R12,
in which R" and R12 are mdependently of c?ne anot her hydrogen, (Cl- C4) al kyl,

phenyl, benzyl or Irret | , _or. together th the nitrogen. Wmch
they are bonded forrﬁ” 4ary Q%“ﬁ’@ﬁ%’b?’é%“ﬁ@?’@?@éﬂ?éwﬁuwi ) t%éw‘éﬁd Elfktfca M
together with the phenyl rdr@ﬁf&&]tl‘fmb)cﬁhléééﬁycy@ﬁ& (bpofakylsaiidhyRo04 etip of thehe
formula O -0 and the salts vates and sol vat es 01y the salts thereof. 20

Preference is |ikew se gi \f@’ﬁ"i%b{&qﬁ context of the present invention to
conmpounds of the formula (1) in which Rl is hydrogen, benzyl oxy, ethoxy,
n-propoxy or a group Qf it dcf or mul a R8-C(0)-NH, where ethoxy nay be
substituted in position 2, and n- propoxy in p05|t|on 2 or 3, by (C1-

4) - al koxy, am no, nono- . (C1-C4)-al kyl am no, (C3-C6)-cycloal kyl am no,
N-(C3-C6) -18- cycl odtkamd- F\L a&ﬂtdqyméwlyl n@nﬁoan@ﬂﬁebgycaogpn, {©-Cu)-akiitp &Py,

het erocycl e which is bonded, vy Neftl P L&, PR it h

-(Cl-A4) - al kyI am no in turrlzﬁ/ mag; @)é s?u S{}Sl}%oggﬁﬂ ﬁ ; gy,ator{l(tf 2IVEJIZ(fS’-taWkoxy,
am no, nono- - ( C1- CA)arecthongd dafirinma 4- 157arlﬂjnheradﬂMaﬁemqydR8 is 5- or 6-nenbered
het er oar yl vvhi ch nay be substituted by (G -C4)-al kyl or hal ogen,

and

R’ is locatd in the meta or para position relative to the point of linkage of the phenyl ring to
10 the tricycle, and in the ortho position relative to R®, and is hydrogen, halogen, (C,-C)-
alkyl, (C,-C4)-alkoxy or a group of the formula -NR''R" in which

R" and R'? are independently of one another hydrogen, (C,-Cq)-alkyl, phenyl,
benzyl or pyridylmethyl, or together with the nitrogen atom to which they

are bonded form a 4- to 7-membered heterocycle,
15 or

R® and R, together with the phenyl ring to which they are bonded form a group of the formula

o

and the salts, solvates and solvates of the salts thereof.

20  Preference is likewise given in the context of the present invention to compounds of the formula

(I) in which

R is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-NH-,
where ethoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by (C;-

Cs)-alkoxy, amino, mono- or di-(C;-C4)-alkylamino, (C;s-C¢)-cycloalkylamino, N-(C;-Ce)-



R2 is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in
position 2, and n- propoxy in position 2 or 3, by (d-C4)-al koxy, am no,
nono- or di-(Cl-C4)-al kyl am no, (C3- 10 C6)-cycl oal kyl am no,

N (C3-C6) -cycl oal kyl - N(C1-C4) - al kylam no or by a 4- to 7-nmenbered

het erocycl e which is bonded via an N atom where nono- and

G0 OOl S R e S5 UL 7 Bl o

si mul t aneously hydep8@bm, 15 R3 is hydroxy or amino and R4 is hydrogen, or
R3 and R4 together with the carbon atomto V\/nich they are bonded forma group
of the fornmula 20 >C-Oor >C=N- CH, IS hydrogen, i he . nunber

or 3, R6 is |located iWhehEopestapddi- (%1a$4éa%1§inm0dﬁ fvrena%y K’Fes‘tbét t’t“i‘-?é bpjchyaltoxxsf

| i nkage of the phenyl ri ng(cg o) dihs tar,ﬂlﬁyg;oec,,_oa@p(g :3;4)( n&digd,-aryl, 5- to
6- member ed heteroaryl or a group o¥ formul a 0, 19- where aryl
and heteroaryl in rummy each be substltut ed once to tvm ce, identically or
differently, by hal og@ﬁm‘dgﬂé}ho (d-A)-al kyl sul fonyl or a group of the
formula -NROR10, and in which 5 RO and R10 are independently of one anot her

hydrogen, (G -CA4)-allgd ., ROenyl 6.medibiedthetEarPUiHiYhAVES Wibstin®Ed BP@EIAIREIW th
the nitrogen atomto which they mgre %%nede f orrln a %]-%to 371-rnenbyce)érlgd‘da w
het er ocycl e, or halogen,

R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2, and n-
propoxy in position 2 or 3, by (C;-Cy)-alkoxy, amino, mono- or di-(C;-C4)-alkylamino, (C;-
10 C¢)-cycloalkylamino, N-(C;-Cg)-cycloalkyl-N-(C,-C4)-alkylamino or by a 4- to 7-membered

heterocycle which is bonded via an N atom,

where mono- and di-(C,-C,)-alkylamino in turn may be substituted by hydroxy,
(C,-Cy)-alkoxy, amino, mono- or di-(C,-C,)-alkylamino,

but where R’ and R? are not both simultaneously hydrogen,
15 R is amino
and
R’ is hydrogen,
or

R’ and R’ together with the carbon atom to which they are bonded form a group of the formula

20  >C=N-OH,
R’ is hydrogen,
n is the number 0, 1, 2 or 3,

R® is located in the meta or para position relative to the point of linkage of the phenyl ring to

the tricycle, and is halogen, (C;-C,)-alkyl or (C;-C,)-alkoxy,

25 and



and R is locatd in the neta or para position relative to the point of

|l i nkage of the phenyl ring to 10 the tricycle, and in the ortho position
relative to R6, and is hydrogen, halogen, (Cl-C4)- alkyl, (Cl-C4)-alkoxy or a
group of the fornula -NR11IR12 in which R4, and R12 are |ndependently of one
anot her hydrogen, (Cl-C4)- aIkyI phenyl benzyl or pyrldylnethyl or

toget her with the n|t IO omto
7- menber ed eteroclz(ilcg IQT% 6t %é"”&ﬁas‘f:‘?“, reiaméeEoﬁgerp?/\n tc‘r%%flﬁa "'Bf@ﬁylle‘}yi ng ¥o
whi ch they are bméld'&:giclé odnihif ogh@plcp;lt(bfn relagvef 10 RN is Q,rdrog,@n lelsged, (€ -Sakdlig],
sol vates and sol yates of the sal&é ereof g@pPref ence is likew se given
in the context of{werlkonneroppoldhs fosmuls N of the fornula (1) in
which Rl is hydrogen, benzyl oxy, ethoxy, n-propoxy or a group of the fornula
R8- C(=0) - NH-, A whgr eble‘ﬂ h%a(mm 1b'|ﬂae£swaﬁﬂy bibRUarofhep @ drbged (C,-C 3alky) pREFIROXY
|n osition or al kox nono-
?c1- ) - al kyl ami noy ( cPeem) waﬂ askmel@v?a%%thew@@e efjogemggom to which they

cycl oal kyl - N-(C1-C4) - al kylm&@eﬁonp¥4ato47‘mérﬁ?oe7edm’éféhﬁ @d heterocycle which is
bonded via an N atom where nono- and di-(Cl-C4)- alkylanlno in turn may be
substituted by hydroxy, (Cl-C4)-alkoxy, amino, nono- or _

-(G-CA)-alkyl@mino, 5 and in which R8 is 5- or 6-nmenbered heteroaryl which

may be substituted by (Cl-C4)-alkyl or halogen, R2 is hydrogen, ethoxy or
N- propoxy, RNRHR’ RebRXYwilBYe PRnsIURREd WHER thel BreRBRdel FQ M Lerod ¥ thd formula

o
10
and the salts, solvates and solvates of the salts thereof.
Preference is likewise given in the context of the present invention to compounds of the formula
(I) in which
R' is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-NH-,
15 where ethoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by (C;-
Cs)-alkoxy, amino, mono- or di-(C,-C,)-alkylamino, (C;-C¢)-cycloalkylamino, N-(C;5-Cq)-
cycloalkyl-N-(C,-C4)-alkylamino or by a 4- to 7-membered heterocycle which is bonded
via an N atom,
where mono- and di-(C;-C,)-alkylamino in turn may be substituted by hydroxy,
20 (C,-Cy)-alkoxy, amino, mono- or di-(C;-C,)-alkylamino,

and in which

R® is 5- or 6-membered heteroaryl which may be substituted by (C;-C,)-alkyl

or halogen,

R’ is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2, and n-

25 propoxy in position 2 or 3, by (C,-C4)-alkoxy, amino, mono- or di<(C;-Cy)-alkylamino, (C;-



propoxy in position 2 or 3, by (Cl-C4)-al koxy, am no, nono- or

i-(Cl-A4)-al kylam no, (C3- 10 C6)-cycl oal kyl am no,

N-(C3-C6) - cycl oal kyl -N-(Gi - C4) -al kyl amino or by a 4- to 7-nenbered

het erocycle which is bonded via an N atona[ Wwhere nono- and
-(G-C4)-alkylamino in turn may be substituted by hydroxy, (Ci C4) al koxy,

'Z‘.mnﬂf’t ancoust y. ryteegesaaE AT Bl A OCH G RO Al ie0s - 67wt

t oget her wi th t hieetgasyblewhachanbdndedrhia &hNtafoay are bonded form a group of the
formula 20 >C=N-OH, R5 is hydrogen, n is the number 0, 1, 2 or 3, R6is

| ocated in the neta or, para 05|t ve to the nt of K of the
phenyl ring to the t?"i’%%/&oa di'?g #\g'la@é(?ﬁ““o ‘&It“@")"gyab‘k%b%t}“ed by Haroxy,

(C -CA4)-al koxy, 25 and - 2]({: Rp- d]}a)xycaﬁaﬁcgdqoh@otrhe(am@amy]amaa position
relative to the point of inkage of the phenyl ring to the tricycle, and in
ortho position re] atiyve d i s hydrogen, halJ ogen (CI 4) - al kyl

(Cl -c4)-§| koxy oWhese thau% ‘BfR s Nt e QPP BTGl IER™ and. RL2 ar e

i ndependently of one anot her hydrogen, (Cl-C4)-al kyl, phenyl, 5 benzyl or
pyridyl met hyi, ofnhjdggther with the nitrogen atomto which they are bonded
forma 4- to 7-nmenbered heterocycle, or R6 and R7 together with the phenyl
ring to which thfn% are bonded forma group of the fornula

R? is hydrogen,
or

10 R’ and R* together with the carbon atom to which they are bonded form a group of the formula
>C=0,

R’ is hydrogen,

n is the number 0, 1, 2 or 3,
R¢ is located in the meta or para position relative to the point of linkage of the phenyl ring to
15 the tricycle, and is halogen, {C-C4)-alkyl or (C,-C,)-alkoxy,
and
R’ is located in the meta or para position relative to the point of linkage of the pheny! ring to

the tricycle, and in the ortho position relative to RS, and is hydrogen, halogen, (C;-C,)-
alkyl, (C;-Cy)-alkoxy or a group of the formula -NR''R' in which

20 R" and R are independently of one another hydrogen, (C;-C,)-alkyl, phenyl,
benzyl or pyridylmethyl or together with the nitrogen atom to which they

are bonded form a 4- to 7-membered heterocycle,
or

R® and R together with the phenyl ring to which they are bonded form a group of the formula



O0\-O 10 and the salts, solvates and solvates of the salts thereof.
Preference is |likew se given in the context of the present invention to
conmpounds of the formula (1) in which R is hydrogen, benzvl oxy, ethoxy,
n-propoxy or a group of the formula RB-C(70-NH, 15 where ethoxy may be
substituted in position 2, and n-propoxy in position 2 or 3, by (Cl-

4) - al koxy, am no, nono- or di-(Cl-C4)-al kyl am no, (C3-C6)-cycl oal kyl am no,
N (C3-C6)- cycloal kyl -N-¢€gk-C4) -al kylam no or by a 4- to 7-nenbered

het erocycl e which is bonded. via an N atom where nono- and

di - (Cl-C4)-al kyl am no i may be substituted by hydroxy, 20

(A -C4)-al koxy, am no, or di-(Cl-C4)-alkylamno, and in which R8 is 5-
or 6-nenbered hetero whi ch may be substituted by (Cl-C4)-al kyl or

hal ogen, R2 is hydrog&p, ethoxy or n-propoxy, where ethoxy may be substituted
in position 2, and n- ®ropoxy in position 2 or 3, by (C -C4)-al koxy,

am no, nono- or di-(C-C4)-al kylam no, (C3 -22- (6)-cycl oal kvl am no,

N (C3-C6)-cycloal kyl -N-(Ci -C4)-al kylamino or by a 4- to 7-nenbered

het erocycl e which is bonded via an N atom where nono- and

di-(Cl-C4)-al kylamno in turn may be substituted by hydroxy, (Cl-C4)-alkoxy,
am no, nonanddre sdits, §dBlatdshpd sdlkydsaifithacaltsShardvér e either RL or R2 is hydrogen
but are not both sinultaneously hydrogen, R3 is hydroxy and

Preference is likewise given in the context of the present invention to compounds of the formula

5 (D) in which

R is ethoxy, n-propoxy or a group of the formula R®:-C(=0)-NH-, where ethoxy is substituted
in position 2, and n-propoxy in position 2 or 3, by (C;-C,)-alkoxy, amino, mono- or di-(C;-
C,)-alkylamino, (C;-C¢)-cycloalkylamino, N-(C;-Cg)-cycloalkyl-N-(C;-C,)-alkylamino or

by a 4- to 7-membered heterocycle which is bonded via an N atom,

10 where mono- and di-(C,-C,)-alkylamino in turn may be substituted by hydroxy,

(C,-C,)-alkoxy, amino, mono- or di-(C,-C4)-alkylamino,
and in which

R® is a 5- or 6-membered heteroaryl which may be substituted by (C,-C4)-
alkyl or halogen,

15 R is ethoxy or n-propoxy, where ethoxy is substituted in position 2, and n-propoxy in
position 2 or 3, by (C;-Cy)-alkoxy, amino, mono- or di-(C;-C4)-alkylamino, (C;-Ce)-
cycloalkylamino, N-(C;-Cg)-cycloalkyl-N-(C;-C,)-alkylamino or by a 4- to 7-membered

heterocycle which is bonded via an N atom,

where mono- and di-(C;-C,)-alkylamino in turn may be substituted by hydroxy,
20 (C,-C4)-alkoxy, amino, mono- or di-(C;-C,)-alkylamino,

R’ 1s hydroxy
and
R is hydrogen,

or



R4 is hydrogen, or 10 R3 and R4 together with the carbon atomto which they
are bonded forma group of the fornula >C=0, R5 is hydrogen, n is the nunber
0O, 1, 2 or 3, Reis located in the nmeta or para position relative to the
poi nt of |inkage of the phenyl ring to 15 the tricycle, and is hal ogen,
(G-CA)-alkyl or (Cl-C4)-al koxy, and R7 is located in the meta or para

posi tion r eﬂ(ﬁﬁndvfg th%etﬁe %nﬂ%né%arl?fn zlténg i&? Q/EICR e&gi?ehgcnﬁg(}/n t? n%m%) of tﬂp ?0

tricycle, and Int oSitronre rogen, fiogen,
(Cl-A4)- alxg#Q, (C1-CA4)-al koxy or a group of the formula NR11R12 in which 20
R11 and R12 are independently of one anot her hydrogen, (Cl-C4)-al kyl, phenyl,
benzyl or p[\gld Fec}%é/ or together with the nitrogen atomto which they are
bonded forma 4-' “frenber ed het erocycle, or R6 and R together with the
phenyl ring to which they are bonded forma group of the fornmula -23- O\-0O
and the salds, siotheatmberantl 2soBByates of the salts thereof. Preference is

| i kewi se given in the context of the present inventi on to corrpounds of the

f I 5 (d t

. o(=0p° N Bl BRET Moty Ehte ey Bt Koo oR B Rink B R o
position 2 or 3,thdictde akdshaloaxyC,-GalRg or (MAD)-alRbxydi - ( Cl C4) - al kyl ani no
(C3-C6) -cycl oal kyl am no, N (C3-C6)-cycloal kyl -N-(C1-C4)-al kyl am no or

and

R’ is located in the meta or para position relative to the point of linkage of the phenyl ring to
the tricycle, and in the ortho position relative to R®, and is hydrogen, halogen, (C;-C,)-
10 alkyl, (C,-C4)-alkoxy or a group of the formula -NR''R' in which

" and R" are independently of one another hydrogen, (C,-C4)-alkyl, phenyl,
benzyl or pyridylmethyl, or together with the nitrogen atom to which they

are bonded form a 4- to 7-membered heterocycle,
or

15  R®and R’ together with the phenyl ring to which they are bonded form a group of the formula

and the salts, solvates and solvates of the salts thereof.

Particular preference is given in the context of the present invention to compounds of the formula

20 (D) in which

R' and R? are independently of one another hydrogen, ethoxy or n-propoxy, where ethoxy is
substituted in position 2, and n-propoxy in position 3, by methoxy, ethoxy, amino,
methylamino, ethylamino, isopropylamino, dimethylamino, diethylamino,

cyclopropylamino, N-cyclopropyl-N-methylamino, azetidino or pyrrolidino,



by a 4- to 7-menbered heterocycle which is bonded via an N atom 10 where
nono- and di-(CG -C4)-alkylamno in turn may be substituted by hydroxy,
(Cl-A4)-al koxy, am no, nono- or di-(Cl-C4)-al kylam no, and in which R8 is a
5- or 6-nenbered heteroaryl which nay be 2§ubstitut ed by (C1-C4)- al kyl or
hal ogen, 15 Rz i s ethoxy or n-propoxy, re ethoxy is substituted in

p05| t| on 2, iFrﬁﬁQ ﬁ)ﬁx&?e {‘%ﬁ %Jown"éé‘?ﬁr?&ﬁamb%o,( C 4)-al koxy, am no, nono-

N—(CB CG) cycloal kyl -N- (G -C4)-al kylamino or by a 4- to 7-nenbered

het er ocycl eRhi cig hydroyasrdmehoyi @ an N at om where nono- and
i-(Cl-C4)-alkylamno in turn may be substituted by hydroxy, 20

(C1-CA)-al klg.,xy, Eﬂlﬁﬁ nono- -(Cl-A4)-al kylamino, R3 is hydroxy and R4
i s hydrogen, Of¢R3 and R4 toget her with the carbon atomto which they
are bonded forma group of the formula >C=0O R5 is hydrogen, n is the nunber
0, 1, 2 or B 5 iRmethslamdairbehyl & difi@hyiRhRoQibaa@l & position relative to the
poi nt of Iinkage of the phenyl ring to the tricycle, and is hal ogen,
(C1-A) - %! Ikoxy, and R2 is located in the nmeta or para
positio r atlv‘é }Fdl"{“h 0f8ilnt " of |inkage of the phenyl ring to the
tricycle, and in the ortho position relative to R6, and is hydrogen, hal ogen,

(C1-CA4) - R® is located in the para position relative to the point of linkage of the phenyl ring to the

tricycle, and is fluorine, chlorine, bromine, methyl, ethyl, methoxy or ethoxy,
and
R’ is hydrogen,
10  and the salts, solvates and solvates of the salts thereof.

Particular preference is likewise given in the context of the present invention to compounds of the

formula (I) in which

R’ is hydrogen, ethoxy, n-propoxy or a group of the formula R*-C(=0)-NH-, where ethoxy
may be substituted in position 2, and n-propoxy in position 3, by methoxy, ethoxy, amino,
15 methylamino, ethylamino, isopropylamino, dimethylamino, diethylamino,

cyclopropylamino, N-cyclopropyl-N-methylamino, azetidino or pyrrolidino, in which

R? is pyridyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl or thiadiazolyl, each of which
may be substituted by methyl, ethyl, fluorine or chlorine,

R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2, and n-
20 propoxy in position 3, by methoxy, ethoxy, amino, methylamino, ethylamino,
isopropylamino, dimethylamino, diethylamino, cyclopropylamino, N-cyclopropyl-N-

methylamino, azetidino or pyrrolidino,
but where R' and R® are not simultaneously hydrogen,
R’ is hydroxy or amino,
25 R is hydrogen,

R® is hydrogen,



10 al kyl, (C7-C4)-al koxy or a group of the formula -NR 7x12 in which R' and
R12 are i ndependently of one another hydrogen, (C-C4)-al kyl, phenyl, benzyl
or pyridylnethyl, or together with the nitrogen atomto which they are
bonded forma 4- to 7-nenbered heterocthﬁu or 15 R6 and R7 together with

t he phenyl ring to which they are bonded torma group of the fornula 0 O

and the salts, so{vateg qu sol vates of the salts thereof. Particul ar
n 1S the num erdor ] . .
preference is given 1n the context of the present invention to conpounds of

the formula 20 (I) in which RlL and R2 are independently of one another
hydr ogen, eR’hoxyis ticatad pribgoxss, or phre pesitdriielayivd © thesprirttof tivikagel of the plxsiyt fingto2,

d n- i it . D t.h , . eth 1 np, thyl am
a0 1DTOBORY |y OSLAO re hR NERN, sSL r SHBr SRS R,
N-cycl opr opyl - N--mmf| ami no, azetidino or pyrrolidino, -25- but where R and

R2 are not sinultaneously hydrogen, R3 is hydroxy or am no, R4 is hydrogen,
R5 is net hyl am nocar honyl . or di met hy| am nocar bonyl, .5 i s the nypber O or

1, R6 i 9 |ocated I F?ﬁ lptaway'aaéfnP?%Lmrfwgm@%s S'ftﬁ_ﬂt“[‘f’gioﬂ‘fe BFVIET-AdeREE St he
phenyl ring to the tdridgsedndy, b3 Tokise, EAbHel REmirkdyahd @miky, omi ne, net hyl,
ethyl, methoxy or ethoxy, and R7 is hydrogen, 10 and the salts, solvates and

sol vates of the salts thereof.
and in which

R’ and R are independently of one another hydrogen, methyl, ethyl, benzyl or
pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

10 pyrrolidino ring,
and
R’ is hydrogen,
and the salts, solvates and solvates of the salts thereof.

Particular preference is likewise given in the context of the present invention to compounds of the

15  formula (I) in which

R! is hydrogen, ethoxy, n-propoxy or a group of the formula R®.-C(=0)-NH-, where ethoxy
may be substituted in position 2, and n-propoxy in position 3, by methoxy, ethoxy, amino,
methylamino, ethylamino, isopropylamino, dimethylamino, diethylamino,

cyclopropylamino, N-cyclopropyl-N-methylamino, azetidino or pyrrolidino, in which

20 R® is pyridyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl or thiadiazolyl, each of which
may be substituted by methyl, ethyl, fluorine or chlorine,

R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2, and
n-propoxy in position 3, by methoxy, ethoxy, amino, methylamino, ethylamino,
isopropylamino, dimethylamino, diethylamino, cyclopropylamino, N-cyclopropyl-N-

25 methylamino, azetidino or pyrrolidino,
but where R’ and R? are not simultaneously hydrogen,
R? is amino,

R is hydrogen,



Particul ar preference is |likew se given in the context of the present

i nvention to conmpounds of the fornula (I) in which R is hydrogen, ethoxy,
n- propoxy or a group of the fornula R3-C(=0) -NH, where ethoxy nay be
substituted in position 2, and n-propoxy {-n position 3, by methoxy, ethoxy,
am no, 15 nethyl am no, ethylam no, isopropylam no, dinethylam no,
diethylaninﬁ; cyﬁhorrgﬁélanino, N-cycl opr opyl - N- net hyl am no, azetidino or
pyrrolidino, i TChE is pyridyl, pyrrolyl, imdazolyl, pyrazolyl,
triazolyl or thiadiazolyl, each of which my be substituted by nethyl,
ethyl, fluomine iethealmberiOne,l, R2 i s hydrogen, ethoxy or n-propoxy, where

et hoxy nmay be substituted in position 2, and n- 20 propoxy in position 3, by

met hoxy, ethoxy,. amn t hyl ami no, .eth m i.SOpr.opyl api no .

G oty am Ro. i BERGT e e B Bosin oI, % 2B B PERE Bhavhgnesti no,
azetidi no or pyrthetricgkleiand Buluotidee tidoritie, BroflinkZmeahd, dilbil, wétial oaakays| vy
hydrogen, R3 is hydroxy or amno, 25 R4 is hydrogen, R5 is hydrogen, -26- n
is the n nbe% Oor 1, R6is located in the meta or para position relative to
the poim of"l inkage of the phenyl ring to the tricycle, and is phenyl,
thienyl, indolyl, quinoxalinyl or a group of the fornula -NROR10, 5 where
pgeny!, Itlhilae’nyl i@.![t?i?ﬂemdﬂh?’fneiagrb?tlﬁ@om reﬁﬁ{r?]el ﬂaehespd@&tgifliul_tagdoﬁﬂneghdngl finid 16 €,
identically or differently, by uorine, chlorjipe, bromne, cyano .am no,
and in which RO BRENED 2 dn fivRsibemaeiien ?I%We%ggzéﬁ‘?)f%‘é‘idr%ﬁ'ar BRe: FHOFRY |
ethyl, benzyl orbrofik, ey IREIY, mettRky, e@@RY Bed grédd dT the ¥8rmilild NFOEI? @tvafnt 0 whi ch
they are bonded form a

R'' and R are independently of one another hydrogen, methyl, ethyl, benzyl or
10 pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

pyrrolidino or piperidino ring,
or

R® and R together with the phenyl ring to which they are bonded form a group of the formula

o

15
and the salts, solvates and solvates of the salts thereof.
Particular preference is likewise given in the context of the present invention to compounds of the
formua (I} in which
R is hydrogen, ethoxy, n-propoxy or a grouop of the formula R®*-C(=0)-NH-, where ethoxy
20 may be substituted in position 2, and n-propoxy in position 3, by methoxy, ethoxy, amino,

methylamino, ethylamino, isopropylamino, dimethylamino, diethylamino,

cyclopropylamino, N-cyclopropyl-N-methylamino, azetidino or pyrrolidino, in which

R® is pyridyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl or thiadiazolyl, each of which
may be substituted by methyl, ethyl, fluorine or chlorine,



10 pyrrolidino ring, and R is hydrogen, and the salts, solvates and
sol vates of the salts thereof Particular preference is |ikewi se given in the
context of the present invention to conpounds of the 15 formula (1) in which
Rl is hydrogen, ethoxy, n-propoxy or a grgup of the fornula R8-C(=0 -NH,
where ethoxy nmay be substituted in position 2, and n-propoxy in position 3,
by net hoxy, 2t ho; 1 N nmet hyl am n l.am n i r | am na, i
di met hyl am ]ﬁo, d'i%'%’ %ré eerllmgthn%’fy OI'cny rf’@‘%‘}/ ’o‘%’ﬁﬁrgﬁ‘]ﬁlﬁx R @‘fysc“:b%%ﬁ%%y E%t]r?%? h?/'?danm no,
azetidino or pyrpropaxgi mo, pasitiowhB3Cby2Oneexy.S efyky,dwhinopymetbylghino) natiddanihyl |
pyrazol yl, triazolyl or .thiadiazol yl ach of which nay be sybstitut %by
ety et hyl | CRRRE Smamn. IR o s BR B of RPBERY .
wher e et hoxy nmayméRylstiastazétidimcbripprrlitiédot i on 2, and n-propoxy in position 3,
by net hoxy, ethoxy, am no, nethylam no, ethylam no, isopropylam no,
di met hyl am no, di.ethyl agi.no, cycl] opropyl am.no, N-cycl qpropyl-N 25
met hyl a no‘f"heéfi‘é'fhieﬂﬁn%i) SWB')?F%%‘P e"ﬂia??d’,oy Slmgﬁoﬁﬁﬁgﬂg’gﬁg are not
si mul t aneously hydrogen, R3 is amno, Ris hydrogen, V7/_ RS is hydrogen, n
is the nunbeY O ehydkexyR6 is located in the neta or para position relative to
the point of |inkage of the phenyl ring to the tricycle, and is fluorine,
chlorine, braomne, nmethyl, ethyl, methoxy or ethoxy, 5 and R7 is |located in
the neta oraﬂﬂara position relative to the point of |inkage of the phenyl ring
to

R is hydrogen,

or

10 R*and R* together with the carbon atom to which they are bonded form a group of the formula

>C=0,

R’ is hydrogen,

n is the number 0 or 1,

R¢ is located in the meta or para position relative to the point of linkage of the phenyl ring to
15 the tricycle, and is fluorine, chlorine, bromine, methyl, ethyl, methoxy or ethoxy,

and

R’ is located in the meta or para position relative to the point of linkage of the phenyl ring to

the tricycle, and in the ortho position relative to RS, and is hydrogen, flucrine, chlorine,

bromine, methyl, ethyl, methoxy, ethoxy or a group of the formula -NR''R'? in which

20 R" and R" are independently of one another hydrogen, methyl, ethyl, benzyl or
pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

pyrrolidino or piperidino ring,
or

R® and R together with the phenyl ring to which they are bonded form a group of the formula



the tricycle, and in the ortho position relative to R6, and is hydrogen,
fluorine, chlorine, bromne, nethyl, ethyl, nmethoxy, ethoxy or a group of
the formula -NR11R12 in which R' and R12 are independently of one anot her
hydrogen, methyl, ethyl, benzyl or 10 pysd dyl nethyl, or together with the
nitrogen atomto which they are bonded forma pyrrolidino or piperidino
ring, or R6 and R7 together with the phenyl ring to which they are bonded
forma group of the-fermula 0 "-O 15 and the salts, solvates and sol vates
of the salts thereofEarticul ar preference is |likew se given in the context

of the present invd to conpounds of the fornua (I) in which Rl is
hydr ogen, et hoxy, poxy or a grouop of the fornmula RA-C(=0) -NH, where
et hoxy 20 may b@ subgtituted in position 2, and n-propoxy in position 3, by
met hoxy, ethoxy, Yam ndo, nethyl am no, ethylam no, isopropylam no,

di et hyl am no, de?hy@anino, cycl opropyl am no, N-cycl opropyl -N net hyl am no,
azetidino or pyrrolidino, in which R8 is pyridyl, pyrrolyl, imdazolyl,
pyrazolyl, triazolyl or thiadiazolyl, each of which nay be substituted by
met hyl, ethyl, fluorine or chlorine, -28- R2 is hydrogen, ethoxy or

n- propoxy, where ethoxy may be substituted in position 2, and n propoxy in
posi ti on 3, ardyhesaitd) sodyatesaintl exdyatesarfithesaltstertnfl am no, et hyl am no,
isopropylanino di et hyl am no, diethylanino, cycl opropyl anm no,

N-cycl opro azetldi r i di . where ejt Rl or
R2 is hydr gy étﬁc allj ”Feg?ré{ncgost lq%WfSH Elven 1[1 néel}g?{{/ t'i'l%grg?egg gl}/ﬁn%o% compﬁun 1%F the
5 formula (D) in which

R' is ethoxy, n-propoxy or a group of the formula R®-C(=0)-NH-, where ethoxy is substituted
in position 2, and n-propoxy in position 3, by methoxy, ethoxy, amino, methylamino,
ethylamino, isopropylamino, dimethylamino, diethylamino, cyclopropylamino, N-cyclo-

propyl-NV-methylamino, azetidino or pyrrolidino, in which

10 R? is pyridyl, pyrrolyl, imidazolyl, pyrazolyl, triazoly! or thiadiazolyl, each of which

may be substituted by methyl, ethyl, fluorine or chlorine,

R is ethoxy or n-propoxy, where ethoxy is substituted in position 2, and n-propoxy in
position 3, by methoxy, ethoxy, amino, methylamino, ethylamino, isopropylamino,
dimethylamino, diethylamino, cyclopropylamino, N-cyclopropyl-N-methylamino, azetidino

15 or pyrrolidino,

R’ is hydroxy

R is hydrogen,
or

20 R’ and R* together with the carbon atom to which they are bonded form a group of the formula
>C=0,

R’ is hydrogen,

n is the number 0 or 1,



and R4 is hydrogen, or 10 R3 and R4 together with the carbon atomto which
they are bonded forma group of the formula >C=0, R5 is hydrogen, n is the
nunber 0 or 1, R6 is located in the nmeta or para position relative to the
poi nt of |inkage of the phenyl ring to 15 the tricycle, and is fluorine,
chlorine, brom ne, nethyl, thyI met hoxy™ or ethoxy, and R7 is located in
the neta or para. ti.on relative to.the. point . age of. .th n ring
to. the tri Byl oot Pemesd asgbt i or Bt po! e S HreBRg M sgen
fluorine, chlori the tricyble ot iefluohivd, Blbrineg bidytline, Methioutiiyl, @éthexyor @thogy, gr oup of
the formula -NR'R12 in which 20 R" and R 2 are independently of one anot her
hydr ogen, nethyl, ethyl, benzyl or pyridylnmethyl, or together with the
nitrogen at to which they are bonded forma pyrrolidino or piperidino
ring, or R6 and R7 together with the phenyl ring to which they are bonded
forma group’of {sheafedinrihe aneta?@paf@ positiodrelatingltot the p&ind df Jink£pe lo¥ the @herdMelng to

sol vates_of the salts thereof Particul ar preference is Ilkﬁn$se glven in the

context df the phedenrle #icRtthoprtioPosiHinm sTisits R +a7d is Bydregep ilupripg.) chiginghi ch
RLis ethoxy, n- BomRRedil, Al Al cddRf of O5RUS ar BrAHADNIRPR? G et hoxy

IS substituted in p05|t|on , propoxy in position 3, by nethoxy,
et hoxy, am no, nefhyl amno
R" and R are independently of one another hydrogen, methyl, ethyl, benzyl or

pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

pyrrolidino or piperidino ring,
10 or

R® and R’ together with the phenyl ring to which they are bonded form a group of the formula

o

and the salts, solvates and solvates of the salts thereof.

15 The definitions of radicals indicated specifically in the respective combinations or preferred
combinations for the radicals are replaced as desired irrespective of the particular combinations

indicated for the radicals also by definitions of radicals of other combinations.

Combinations of two or more of the abovementioned preferred ranges are very particularly

preferred.

20  The compounds according to the invention of the formula (I) in which R’ is hydrogen can in
principle be prepared by the processes described in WO 00/08007. The content of WO 00/08007,
especially pages 14-26, is hereby expressly included as part of the disclosure. Depending on the
specific meaning of the substitutents in (I), in particular of R' and R?, however, individual process

stages described in WO 00/08007 are in some cases associated with only very low yields. The



et hyl am no, isopropyl am no, dinethylam no, diethylamno, cycl opropyl am no,
N-cycl o- propyl - N-net hyl am no, azetidino or pyrrolidino, in which 10 R8 is
pyridyl, pyrrolyl, imdazolyl, pyrazolyl, triazolyl or thiadiazolyl, each of
which may be substituted by nethyl, ethyir_fluorine or chlorine, R2 is

et hoxy or n-propoxy, where ethoxy is substituted in position 2, and n-propoxy

in position 3, by methox et.hoxy, am no, nethyl am no, ethyl am no,

| Soph opyl APt THERRE GFR R UHE GERGT At BoveL JEFe Gpy o e Sompounds

N- cycl opr opytcodiim@ed iy lirdemtia of &iéEbrdiaTD in #Rich R’ Ry H0kdngtHaeacteRZed s thydiexy and
R4 is hydrogen, or 20 R3 and R together wth the carbon atomto which they
are bonded rma group of the formula >C=0 R5 is hydrogen, n is the nunber
0 or 1, -SOﬂXF@ %E%PH%EPg@e%HmPEéﬁheta or para position relative to the point
of linkage of the phenyl ring to the tricycle, and is fluorine, chlorine,
brom ne, nethyl, ethyl, methoxy or ethoxyy? and R is located in the nmeta or
para position relative to the point of lijnkage of the phenyl ring to 5 the
tricycle, and in the ortho position rel gthye to R6, and is hydrogen,
fluorine, chlorine, bromne, nethyl, ¢ nmet hoxy, ethoxy or a group of
the formula -NR'R Z in which R1 and R e | ndepeiilent | y of one anot her
hydr ogen, nethyl, ethyl, benzyl or Rpyridy Dipyl , or together with the
nitrogen atomto which they are bonded forma pyrrolidino or piperidino
ring,

5 in which R’ and R? each have the meaning indicated above,

are reacted in an inert solvent in the presence of a base with a compound of the

formula (III)

R’
in which R® and R each have the meaning indicated above,

10 X! is a suitable leaving group such as, for example, halogen, mesylate, tosylate or

triflate

and
T! is (C;-Cy)-alkyl,

to give compounds of the formula (IV)

R (Iv),

15



10 or R6 and R7 together with the phenyl ring to which they are bonded form a
group of the formula O "-O and the salts, solvates and sol vates of the
salts thereof. 15 The definitions of radicals indicated specifically in the
respective conbi nations or preferred comp nations for the radicals are
replaced as desired irrespective of the particular conbinations indicated
for the radicals; aligg ﬁ‘yR’dﬁﬁ '1{ @4}?‘“«:% Phavk AdiGAl Ko i QLAGL, gONDI Nat i ons.

Combi nations of two or Bovenent 1 oned preterred ranges are very
particularly preferred. 20 The conpounds according to the invention of the
formula (1) in whubsiqudBlyicenviastell ygkasicasiacidic hygrolyssiiph ealbexybic epids efithe yorinhia
processes descriRed in WO 00/08007. The content of WD 00/08007, especially
pages 14-26, is reby expressly included as part of the disclosure.
Dependi ng on the specific nmeaning of the substitutents in (1), in particular
of R and R2, however, individual mp?ocess stages described in WO 00/ 08007
are in sone cases associated with gdnly very low yields. The -31 present
invention therefore further rel ates ] process for preparing the
conmpounds according to the inve of the formula (1) in which RS is

hydr ogen, characterized in that : ;
(rr)y, R OH5 in which R aril’ ch ‘Bave ‘*-an%ng i ndi cat ed above, are
reacted in an inert solvent in the presence pase wi t(¥).a conpound of the
formula (111) O QAT

5 in which R!, R?, R® and R’ each have the meaning indicated above,

the latter are then cyclized after activation with phosphoryl chloride in the presence of a

Lewis acid to compounds of the formula (VI)

in which R', R%, R® and R’ each have the meaning indicated above,
10  or

[B] compounds of the formula (VII)

CH,
(VID),
OH

in which R' and R? each have the meaning indicated above,

are initially converted by conventional methods into phenacyl bromides of the formula

15 (VII)



X R6 R7 in which R6 and R 7 each have the neaning indicated above, 10 X1
is a suitable |leaving group such as, for exanple, hal ogen, nesylate, tosylate
or triflate and T is (O-C4)-alkyl, to give conpounds of the fornula (1V)
R ):tk OOl TROR6 (IV), 15 R-32-_§3n_ which R, R2, R6, R7 and T' each
have the neaning indi cated above, subsequéently converted by basic or acidic
hydrol ysis into carboxylic acids of the,formula (V) RR O71 OH RORs (V),
nmeani ng i ndi cated above, the
latter are then cyclized after activatlon Wth gposphoryl chloride in the
ormula (VI) R2

(VIID),

1

R OH

in which R' and R? each have the meaning indicated above,

and the latter are then cyclized in the presence of a base to compounds of the formula (IX)
R 0

(IX),

5 in which R' and R? each have the meaning indicated above,

subsequently brominated in an inert solvent to give compounds of the formula (X)
R o

Br ),
R’ O

in which R' and R? each have the meaning indicated above,

and converted by conventional methods into silyl enol ethers of the formula (XI)

-I-Z
2
R O—?—T
4
T
\ Br

1 o)
10 R

in which R and R? each have the meaning indicated above
and

T2 T and T* are identical or different and are each (C,-C,)-alkyl or phenyl,



O R Oc R6 (VI), R7inwich R, R2 R6 and R7 each have the neaning

I ndi cat ed above, 10 or [B] conpounds of the fornmula (VII) RR 0 CH3 (VII),
&H R in which R and R2 each have the neani ng indicated above, are
initially converted by conventional nethogs into phcnacyl brom des of the
formula 15 (MI1) -33- R2 0 Br (MIIl), R OHin which R and R2 each have

t he nmeani ng indi . t. are th CY.Cll z in t resence
of a base to con%g%ﬁ%gﬂg?e\é?tﬁ%%% gr]%ﬁesglv?ﬁgsﬁghe@esacf ?% S,UYta epﬁggmfnnca{\%ﬁ’iscaﬁﬁR'
and R2 each haveoftalbeservaeind coghpounrdi of altedfdrmaibod)

(X,

in which R® and R’ each have the meaning indicated above

5 and

V4 is hydrogen or methyl, or the two Z groups together form a CH,CH,- or C(CHj;),-
C(CH3)2 bridge,

to give compounds of the formula (XIIT)

.}.2
R O—?i—Ta
O \ TAO
(XIID),
R' o R°®
R’
10 in which R', R%, R®, R”, T, T° and T* each have the meaning indicated above,

the silyl group is subsequently eliminated again by conventional methods to give

compounds of the formula (VI),

and the compounds of the formula (VI) resulting in each case are then converted in an inert solvent

in the presence of a base by the process described in WO 00/08007 with a cinnamaldehyde of the
15  formula (XIV)



subsequently brom nated in an inert solvent to give conpounds of the formula
(X)) R2!>-Br /1 (X)), R \ Oin which R and R2 each have the neani ng

i ndi cat ed above, and converted by conventional nmethods into silyl enol ethers
of the formula (XI) T2 RZ13 OSi-T 'I'3 Br (XI), R 10 in which R and
R2 each have the neaning indicated above “~and T2, T3 and T4 are identical or
different and are each (Cl-C4)-al kyl or phenyl, -34- subsequently reacted in
an inert sol™\EHEN T hpsths ??P’é‘gé!‘rﬁ'tcétegfb‘ﬁe’sui tabl e pal | adi um catal yst and of a
base with a conpound of the formula (XII) Z" O Z2"OB (XI), RRs in which R6
and R eachinkaasmpbitfls oedefdgulaidivgat ed above 5 and Z is hydrogen or nethyl,
or the two Z groups together forma CH CH - or C(CH3)r

(XV),

in which R', R%, R%, R” and n each have the meaning indicated above,
5  and the latter are then reacted further by the reaction sequence described in WO 00/08007,

and the compounds of the formula (I) are where appropriate reacted with the appropriate (i)

solvents and/or (ii) bases or acids to give the solvates, salts and/or solvates of the salts thereof.

Process step (VII) — (IX) can also be carried out in a three-stage one-pot process via the silyl enol

ethers of the formula (XVI)

R? O/Si(CH3)3

CH,

(XVI),

0 0—Si(CH,),

in which R' and R? each have the meaning indicated above and which can be obtained from (VII)

by conventional methods,

bromination thereof with N-bromosuccinimide, and subsequent cyclization to (IX) in the presence

of sodium hydroxide solution.

15 The compounds of the formulae (II), (III), (VII), (XII) and (XIV) are commercially available,

disclosed in the literature or can be prepared in analogy to processes disclosed in the literature.

Inert solvents for process step (II) + (III) — (IV) are for example halohydrocarbons such as

dichloromethane, trichloromethane, tetrachloromethane, trichloroethane, tetrachloroethane, 1,2-



s ey e B AP s b b

C(CH3)2 bridge, to give conmpounds of the formula (XIlIl) T2 Rz 1 T4 R OR
(XI1rr), R7 10 inwhich R, RR. R, R, T2, T3 and T' each have the neani ng

i ndi cat ed above, the silyl group is subsequently elimnated again by
conventional nethods to give conpounds %f the formula (VI), and the
conpounds of the formula (VI) resulting’i i "each case are then converted in an
I nert solvent in the presence of a base by the process described in WO

00/ 08007 wi dithleroethans Sriichiorsrthylepe. dtives sugh a§ @P'ﬁ%‘l eéhem Quang tetpghydepiyyan, glyepl |
\QQ' c h n ?g)sdﬁﬁlgt&lr@rﬁ:?blntgeth?gﬁe@ﬁcﬁﬂdlﬁl@fﬂ%ﬁethe‘r,n{ygrogﬁmgms&s BlnzbRC1h AU R XY) O
hexane, cyclohexane or petroleum fractions, or other solvents such as ethyl acetate, acetone,
2-butanone, dimethylformamide, dimethyl sulfoxide, pyridine or acetonitrile. It is likewise possible
5 to employ mixtures of the solvents mentioned. 2-Butanone, diethyl ether, dioxane, tetrahydrofuran,

dichloromethane, toluene or benzene are preferred.

Bases suitable for process step (II) + (III) = (IV) are the usual inorganic or organic bases. These
preferably include alkali metal hydroxides such as, for example, lithium , sodium or potassium
hydroxide, alkali metal or alkaline earth metal carbonates or bicarbonates, such as lithium ,
10 sodium, potassium, calcium or cesium carbonate, or sodium or potassium bicarbonate, alkali metal
hydrides such as sodium hydride, amides such as sodium amide, lithium bis(trimethylsilyl)amide
or lithium diisopropylamide, or organic amines such as pyridine, triethylamine,
ethyldiisopropylamine, N-methylmorpholine or AN-methylpiperidine. Sodium or potassium

hydroxide, sodium or potassium carbonate or sodium hydride are particularly preferred.

15  Process step (II) + (IlI) — (IV) is generally carried out in a temperature range from +20°C to
+160°C, preferably from +60°C to +100°C. The reaction can be carried out under atmospheric,
elevated or reduced pressure (e.g. from 0.5 to 5 bar), It is generally carried out under atmospheric

pressure.

Inert solvents for process step (IV) — (V) are for example water, alcohols such as methanol,
20  ethanol, n-propanol, isopropanol or n-butanol, hydrocarbons such as benzene or other solvents
such as acetone, dimethylformamide, dimethyl sulfoxide or acetonitrile. It is likewise possible to
employ mixtures of the solvents mentioned. Methanol, ethanol, n-propanol and/or water are

preferred.

Bases suitable for process step (IV) — (V) are the usual inorganic bases. These preferably include
25  alkali metal hydroxides such as, for example, lithium , sodium or potassium hydroxide, alkali
metal or alkaline earth metal carbonates such as lithium , sodium, potassium calcium carbonate, or
alkali metal alcoholates such as sodium or potassium methanolate, or sodium or potassium
ethanolate or potassium tert-butoxide. Sodium or potassium hydroxide or sodium or potassium

carbonate are particularly preferred.

30  Acids suitable for process step (IV) — (V) are in general sulfuric acid, hydrogen
chloride/hydrochloric acid, hydrogen bromide/hydrobromic acid, phosphoric acid, acetic acid,
trifluoroacetic acid, toluenesulfonic acid, methanesulfonic acid or trifluoromethanesulfonic acid or

mixtures thereof, where appropriate with addition of water. Hydrogen chloride or trifluoroacetic



in which R, R2, R6, R7 and n each have the neaning indicated above, 5 and
the latter are then reacted further by the reaction sequence described in WO
00/ 08007, and the compounds of the fornmula (1) are where appropriate reacted
with the appropriate (i) solvents and/or.%ii) bases or acids to give the
sol vates, salts and/or solvates of the salt’s thereof. Process step (M1I) -*

(I'X) can also,be carried out .in a three-stage ane- progess, via the silyl
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It is |ikew se possible 5 to enploy m xtures of the solvents nentioned.

2- But anbthe, PTEfCBEhy| et her, dioxane, tetrahydrofuran, dichl or omet hane,
t ol uene or benzene are preferred. Bases suitable for process step (I1) +

(FIT) == (1 pheRE Sep 0€) Us ity it BATBAYIGrrRE oA D kmPRARRS rang&¥f 0°C to +100°C,
preferably from 0°C to +40°C. The reaction can be carried out under atmospheric, elevated or

reduced pressure (e.g. from 0.5 to 5 bar). It is generally carried out under atmospheric pressure.

Inert solvents for process steps (VII) — (VIII) and (IX) — (X) are for example halohydrocarbons
15  such as dichloromethane, trichloromethane, tetrachloromethane, trichloroethane, tetrachloroethane,
1,2-dichloroethane or trichloroethylene, ethers such as diethyl ether, dioxane, tetrahydrofuran,
glycol dimethyl ether or diethylene glycol dimethyl ether, hydrocarbons such as hexane or
cyclohexane, or other solvents such as ethyl acetate, dimethylformamide or dimethyl sulfoxide. It
is likewise possible to employ mixtures of the solvents mentioned. Diethyl ether, dioxane,

20  tetrahydrofuran, ethyl acetate, trichloromethane and/or tetrachloromethane are preferred.

Brominating agents suitable for process steps (VII) — (VII) and (IX) — (X) are the usual
inorganic or organic reagents. These preferably include bromine, N-bromosuccinimide, copper
dibromide, pyridine hydrotribromide, dimethylbenzylammonium  tribromide  or

phenyltrimethylammonium tribromide. Bromine and copper dibromide are particualrly preferred.

25  Process steps (VII) — (VII) and (IX) — (X) are generally carried out in a temperature range from
-20°C to +150°C, preferably from 0°C to +80°C. The reaction can be carried out under
atmospheric, elevated or reduced pressure (e.g. from 0.5 to 5 bar). It is generally carried out under

atmospheric pressure.

Inert solvents for process step (VIII) - (IX) are for example water, alcohels such as methanol,
30  ethanol, n-propanol, isopropanol, n-butanol or tert-butanol, halohydrocarbons such as

dichloromethane, trichloromethane, tetrachloromethane, trichloroethane, tetrachloroethane, 1,2-



preferably include al kali mnmetal hydroxides such as, for exanple, lithium,
sodi um or potassium hydroxide, alkali netal or alkaline earth netal
carbonat es or bicarbonates, such as lithium, 10 sodium potassium calcium
or cesium carbonate, or sodium or potassiym bi carbonate, al kali netal
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Process step (VIII) — (IX) is generally carried out in a temperature range from 0°C to +100°C,

preferably from +20°C to +80°C. The reaction can be carried out under atmospheric, elevated or

reduced pressure (e.g. from 0.5 to 5 bar). It is generally carried out under atmospheric pressure.

Inert solvents for process step (X) — (XI) are for example halohydrocarbons such as
20  dichloromethane, trichloromethane, tetrachloromethane, trichloroethane, tetrachloroethane, 1,2-
dichloroethane or trichloroethylene, ethers such as diethyl ether, dioxane, tetrahydrofuran, glycol
dimethyl ether or diethylene glycol dimethyl ether, hydrocarbons such as benzene, toluene, xylene,
hexane, cyclohexane or petroleum fractions, or other solvents such as dimethylformamide,
dimethyl sulfoxide, pyridine or acetonitrile. It is likewise possible to employ mixtures of the

25  solvents mentioned. Toluene, hexane, diethyl ether or tetrahydrofuran are preferred.

Bases suitable for process step (X) — (XI) are the usual inorganic or organic bases. These
preferably include alkali metal hydrides such as sodium hydride, amides such as sodium amide,
lithium bis(trimethylsilyl)amide or lithium diisopropylamide, or organic amines such as pyridine,
triethylamine, ethyldiisopropylamine, N-methylmorpholine or N-methylpiperidine. Lithium di-

30  isopropylamide, triethylamine or ethyldiisopropylamine are particularly preferred.

Process step (X) — (XI) is generally carried out in a temperature range from -20°C to +50°C,
preferably from 0°C to +30°C. The reaction can be carried out under atmospheric, elevated or

reduced pressure (e.g. from 0.5 to 5 bar). It is generally carried out under atmospheric pressure.



37 acid in the case of tert-butyl esters, and hydrochloric acid or sulfuric
acid in the case of nethyl esters, are preferred. Process step (]V) -+ (V)
is generally carried out in a tenperature range fromOC to +100C, preferably
from +40C to +80C. The reaction can be caffied out under atnospheric,

el evated or 5 reduced pressure (e.g. fromO0.5 to 5 bar). It is generally
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or trichl orgrefehriyd.ene, ethers such as diethyl ether, dioxane, tetrahydrofuran,
gl ycol dimethyl ether or diethylene glycol dinethyl ether, hydrocarbons such

as hexape o cycl ohexane, or o r ven such as ethyl acetate,.
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or sodium bis(trimethylsilyl)amide or lithium diisopropylamide, or organic amines such as

pyridine, triethylamine, ethyldiisopropylamine, 1,5-diazabicyclo[5.4.0]Jundec-5-ene (DBU), N-
methylmorpholine or N-methylpiperidine. Cesium or sodium carbonate, sodium hydride,
20  potassiium tert-butoxide, lithium diisopropylamide, DBU, triethylamine or ethyldiisopropylamine

are particularly preferred.

Catalysts suitable for process step (XI) + (XII) — (XIII} are the palladium catalysts usual for
Suzuki reaction conditions. Catalysts such as, for example, dichlorobis(triphenyl-
phosphine)palladium,  tetrakis(triphenylphosphine)palladium(0), palladium(Il) acetate or
25  bis(diphenylphosphaneferrocenyl)palladium(Il) chloride are preferred. Suitable catalyst ligands are
preferably the ligands usual for Suzuki reactions, such as, for example, triphenylphosphine, tri(o-
tolyl)phosphine, tributylphosphine, 2,2'-bis(diphenylphosphino)-1,1"-binaphthyl (BINAP), 1,1-
bis(diphenylphosphino}ferrocene (dppf) or 1,3-bis(diphenylphosphino)propane (dppp).

Process step (XI) + (XII) — (XIII) is generally carried out in a temperature range from +20°C to
30 +200°C, preferably from +50°C to +150°C. The reaction can be carried out under atmospheric,
elevated or reduced pressure (e.g. from 0.5 to 5 bar). It is generally carried out under atmospheric

pressure.



-20C to +150C, preferably fromOC to +80C. The reaction can be carried out
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bi s(trimet h!ytrﬂiubydn)lﬁ(bmldﬁﬂﬂclfrldlej ;i)dmﬂmmor tﬂnethstapmrmpwdmfe}ead a0ids Gvrreg]adihogcnéﬂnodéa such

a ridin riet i.ne, eth opy! rn ne th rphol i ne or
N oty o ol e R frogionty tid B Bl Bt seif G ARER oty & 15

parti cul ar | luprefiidniceiid. Process step (VIII) -r (IX) is generally carried out
in a tenperature range fromOC to +100C, preferably from +20C to +80C. The
reaction can be carried out under atnospherjc, elevated or. reduced pressure
(e.g. fromigoesss gemCHHy > (Y1 lslgfn%l}veqaarrWUE%&rartF@aeraa&e reied o BT s PneoP &

pressur g ﬂreﬁfamysf%mﬂt %o f-86°CPTRE RS8ticht @R HeXOarried “duf Whder @nfospRFic,CAAIRY ©r
hal ohydr ocar bons "such
reduced pressure (e g from 0.5 to 5 bar). It is generally carried out under atmospheric pressure.

The compounds according to the invention of the formula (I) in which R is mono- or di-(C;-Cg)-

alkylaminocarbony! can be prepared by initially converting compounds of the formula (XVII)

(XVID,

20  in which R}, R?, RS, R” and n each have the meaning indicated above,

in an inert solvent with methoxymagnesium methyl carbonate {M. Stiles, J. Amer. Chem. Soc. 81,

2598 (1959)] into carboxylic acids of the formula (XVIII)



20 di chl oronet hane, trichl oronethane, tetrachl oronmet hane, trichl oroethane,
tetrachl oroet hane, 1,2- dichloroethane or trichloroethyl ene, ethers such as
di et hyl ether, dioxane, tetrahydrofuran, glycol dinethyl ether or diethylene
gl ycol dimethyl ether, hydrocarbons such gs benzene, toluene, xylene,

hexane, cycl ohexane or petrol eumfractions, or other solvents such as

di nmet hyl f or mam de, di net hyl sulfoxtpe, pyridine or acetonitrile. It is

| i kewi se possible to enploy mgetures)of thgoH25 sol vents nentioned. Tol uene,
hexane, diethyl ether or tetrghyt®o ¥ are prefE red. Bases suitable for

process step (X) --> (XI) are (gle A ¥ organi c bases. These
preferably include al kali as sodi um hydri de, am des such
|'si | W) ahide or |ithium

as sodiumamde, lithiumb
di i sopropyl am de, or orgRfic a3 as pyridine, triethylamne,
et hyl di i sopropyl am ne, N-nethyl nor phor N- et hyl pipefdi ne. Lithiumdi-
30 isopropylam de, triethylamne or et ;_n'gfopropylanine are particularly
preferred. Process step (X) --> (XI) islgenetally carried out in a
tenperature range from-20C to +50C, preferably fromOC to +30C. The

reaction can be carried out under atnospheric, elevated or reduced pressure

(e.g. from0.5.ta,5 bag).; It is . generally. carrie ut under atnospheric
pressure. @Wi‘%lﬁ%r}t{ o?%éﬁ‘{%e% a5t ec‘@i%mgt' caf |a$°"$’ (XI1) -4 (XI11) are for
exanpl e hal ohydrocarbons such as dichl oronet hane, trichl oronet hane,

t et rachl or ogbidgadidly réacicd il He pakdnaeof a taiderniiglagend eidheMebasd with adbmpbund @€ theane
or trichloroethylene, ethers such as diethyl ether, dioxane, tetrahydrofuran,
gl ycol i FWQ%Oggﬂer or diethylene glycol dinethyl ether, alcohols such as
met hanol , et hanol, n-propanol, 5 isopropanol, n-butanol or tert-butanol,
hydrocargons such as benzene, tol uesmeR"“KY| engiixhexane, cycl ohexane or
petroleum fractions, or other solvents such as ethyl acetate, acetone, water,
di met hyl f orrnam de, di nmethyl sul foxide, pyridine or acetonitrile. It is

li kewi se poRdiile to enploy nixtures of the solvents mentioned. Tol uene,
tetrahydrof uran, dioxane or dinethylformam de are preferred. 10 Bases

sui tabl e fOR”prqgﬁﬁﬁqgh@ngXh)mhd(XlI) (XI'1'l) are the usual inorganic or
organi ¢ bases. These preferably include al kali nmetal hydroxides such as, for
exanpl e, Iiéﬂiun1, sodi um or

R"  is(C)-Cg)-alkyl,

10 to give compounds of the formula (XX)

(XX),

in which R', R%, R%, R", R”, R and n each have the meaning indicated above,

and then further converting the latter where appropriate by the reaction sequences described in

WO 00/08007.



pot assi um hydr oxi de, al kali netal, alkaline earth nmetal or heavy netal
carbonates such as silver, thallium lithium, sodium potassium cesium or
cal cium carbonate, alkali nmetal or alkaline earth netal bicarbonates such as
sodi um or pot assi um bi carbonate, alkali nptal alcoholates such as 15 sodi um
or potassium nmethanol ate, sodium or potassium ethanolate or |ithium sodium
or potassiu t $heS d e,

am des suchﬁﬁélesE oégf]ﬁdr%] °§m‘%§’”“ﬁ ti%lvlni)n@ B $ éﬁ%‘#nggl s(#(?:él.érsr%? ﬁéslg filéng[k{agemydgl or

i thium di i 3&pé@ERLAMTIdeompounds gﬁﬂwd‘ommlm@élm achcoamnerqiatlyi edm%]e arrdietdagd mm ne,
ethyldllsop{onxgﬁ%ne 1, 5-di azabi cycl o[ 5. 4. 0] undec-5-ene (DBU), N
nethylnnrph& ine N-nethylplperldlne Cesi um or sodi um car bonate, sodi um
hydri de, 20 pota55||un1tert but oxi de, lithium diisopropylam de, DBU,

triethyl am hﬁﬁ@’olv@ﬁth)fbrdjaﬂo&@prsﬁp)(b(afrﬂ)ne (CMIH) per for Ghamplé halohpiredarteds suchtal yst s
sui tabl e_for, process (X)), (X1 are aIIad| catal ysts
usual fo? @ﬁ@ﬁrﬂ“eﬁ’&&tﬂi‘ %ﬂ?ﬁ“ﬁ E?Hé‘ghl‘(%’f’%d“%[?t ¥ ‘CQ[? §e’ L Q % 3
di chl or obi Sﬁiﬁlﬁlbrlabtﬁmé'm tm%mmmﬁérﬁmcﬂiﬂ dlethyl ether, dloxane tetrahydrofuran, Elycol

tetrakis(triphen hosphi ne) pal | adi un(0), pal | adi urr( 1) acetaie or
bi s(di phenyﬁlmﬁ%%ﬁ&ﬁ@r dicthylean ghyyq) dimaty! GH’GL oy oty s9iveats SWeﬂSﬁréfft@rlfogaamlde

Sui tabl e Ca@h?h'ebﬁ?f slfoQRBAR REBnitrAL. St & ﬁpévyl E@smlblegl%ngépl&&s o S %%Zéﬂﬂents

reactions, such”as, for exanple, triph eny phosphi ne, tri(o- tolyl)phosphine,
trlbutyIpho@pﬁnmgi[quhﬂﬁwmédd@hen#@pﬁosph|no) 1, 1' - bi napht hyl (BINAP), 1,1'-
bi s(di phenyl phosphi no) ferrocene (dppf) or 1, 3- bls(dlphenylphosphino)propane

d I d t o.
tenpor alir of Eats SEF vt s WAl deensisf e et
reaction caﬁZOIOéC qmsfemlalgl fmnt +ﬁm’detn 1at0rds ﬁhereact,non @&h éwa;‘aetdd @ut meiduetanbsmneécssur e

.g. f d out d t
br oseur .-t RE RO e T P e bt o€ A By HREE o PP S T o

hal ohydr ocagbgmg. such as di chl oronet hane, tri chI or onet hane,
tetrachl oronet hane, trichl oroet hane t etrachl or oet hane 1, 2- di chl or oet hane

or trichloroethyl ene, ethers s eth t et r ahydr of ur an,
glycol  di mB¢h ve@tSﬁ%rrpraqesww ILI,}fé >§‘1X5 ?/X%i ?cwr ?‘F]@"?Ohyﬂ'i"&%{ gissudi®n as
met hanols  edifpfemethitreP irBRRRhethane, tetrachioromethane, trichloroethane, tetrachloroethane, 1,2-

dichloroethane or trichloroethylene, ethers such as diethyl ether, methyl tert-butyl ether, dioxane,

tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethyl ether, hydrocarbons such as
benzene, toluene, xylene, hexane, cyclohexane or petroleum fractions, or other solvents such as
ethyl acetate, acetone, 2-butanone, dimethylformamide, dimethylacetamide, dimethyl sulfoxide,
20  acetonitrile, N-methylpyrrolidine or pyridine. It is likewise possible to employ mixtures of the

solvents mentioned. Dimethylformamide and tetrahydrofuran are preferred.

Condensing agents suitable for the amide formation in process step (XVIII) + (XIX) — (XX) are
for example carbodiimides such as N,N'-diethyl-, N,N'-dipropyl-, N,N-diisopropyl-, N,N'-dicyclo-
hexylcarbodiimide (DCC), N-(3-dimethylaminoisopropyl)-N'-ethylcarbodiimide hydrochloride
25 (EDC), MN-cyclohexylcarbodiimide-N'-propyloxymethyl-polystyrene  (PS-carbodiimide) or
phosgene derivatives such as N, N'-carbonyldiimidazole, or 1,2-oxazolium compounds such as 2-
ethyl-5-phenyl-1,2-oxazolium 3-sulfate or 2-rert-butyl-S-methylisoxazolium perchlorate, or
acylamino compounds such as 2-ethoxy-l-ethoxycarbonyl-1,2-dihydroquinoline, or iscbutyl

chloroformate, propanephosphonic  anhydride, diethyl cyanophosphonate, bis(2-oxo-3-

30  oxazolidinyl)phosphoryl chloride, benzotriazol-1-yloxytris(dimethylamino)phosphonium
hexafluorophosphate (BOP), benzotriazol-1-yloxy-tris(pyrrolidino)phosphonium
hexafluorophosphate (PyBOP), O-(benzotriazol-1-yl)-N,N, N’ N'-tetramethyluronium

hexafluorophosphate (HBTL), 2-(2-ox0-1-(2H)-pyridyl)-1,1,3,3-tetramethyluronium



5 i sopropanol, n-butanol or tert-butanol, hydrocarbons such as benzene,

tol uene, xylene, hexane or cycl ohexane, or other solvents such as

di met hyl f or mam de, di net hyl sul foxide, acetonitrile or water. It is |ikew se
possi ble to enpl oy m xtures of the soIven%q menti oned. Met hanol, ethanol,

wat er, tetrahydrofuran or di oxane are preferred. Elinination of t he sinI
group in proce tep (X VI) b

nmet hods al t{e)%r:r%fz o|“§/be a?/e Wi t(tlL]EIIlPe alg)d of g{] algeé]z%? ??ﬁﬁﬁ ?mélhjﬁummam

Sui t abl e babsaflatrephpsphite (HATY), wietd aiptipyibta nmrosmhinatioh wathi fdﬂherpymhmdaeuc:hras

chl or i e nylPseRbr e OB enT i BEaTRe B Fio pLBF60ABR sl o or

t ol uenesul f @fbdmaesieqd, soBACEPDtaSIIGR ce(rb’dnlaie)or bicatbhake, b org@ii€smink Yaseasuch ef f@ut i n
a tenperature ran e from-80C to +100C, 15 preferabl fromOC to +800 The

react i on cafiep@lee drethyemipe Mgneikyimaphelnsn dmethyl enp@wdaeeedf\’ OrdispRIGRI LRy IHPBS s ur e
(e.g. from QR0 5mhetﬂyqaml§opgﬁmﬁe aly S/dlﬁﬁa'chSrﬁQHQLﬂ]ndﬁUﬂ&fe q@mpr@rn%-

pressure. he conpounds accord gvto the invention of the forrmula (I)

whi ch R5 i sdiggshisyclelp 4dilundest7-em) (D kyB@Pn RpR@f buniiA THareagfe lrprcepléme@pnbwth
tiall XVI1) R (F R (XVI | VRY?
initially Cf?gﬂ?fa%zﬂé%%w&%grqulgﬁylﬁﬂ aQJ tﬁ ed. ) R(F)n ( )

20 in which n eac e neani ng indi cated above, in an
inert solvent with nethoxynagne5|un1nethyl carbonate [M Stiles, J. Amer.
Chem Soc Mcess 35199(‘(11195§¥IX] 1t @0as gtmmylllj/ care'leﬂ ds ié temiperafung raugqaerWWC) -41

(F)~ 166% gférab]y from O% C-DSOBé The l‘eactloh can &N grrled %atc dlgr atmotspl?l%rlc

neanlng |nd|cate
elevated or reduced pressure {(e.g. from 0.5 to 5 bar). It is generally carried out under atmospheric

pressure.

The compounds according to the invention of the formula (I) in which R' and R? are each ethoxy
or n-propoxy which are substituted in position 2 or 3 by amino, mono- or di-(C,-Ce)-alkylamino,
15 (C;-Cg)-cycloalkylamino, N-(C;-Cg)-cycloalkyl-N-(C;-Cs)-alkylamino or by a 4- to 7-membered
heterocycle which is bonded via an N atom can also be prepared by reacting compounds of the

formula (XXI)

(XXI),
in which R, R%, R®, R%, R” and n each have the meaning indicated above,
20 X? is a suitable leaving group such as, for example, halogen, mesylate or tosylate
and
m 1s the number 2 or 3,

in an inert solvent where appropriate in the presence of an auxiliary base with a compound of the

formula (XXII)



subsequently reacted in the presence of a condensing agent and of a base with
a conpound of the formula (XIX) 5 HNRL3R14 (XIX), in which R13 is hydrogen
or (C-C6)-alkyl and R14 is (Cl-C6)-al kyl, 10 to give compounds of the
formula (XX) RI3 qgON Rz (F(F), Rl (XX).44.R in which Rl, R2, R6, R, R13,
R14 and n each have the neaning indicated above, and then further converting
the latter where appropriate by thepeaetio guences described in WO

00/ 08007. -42- The conpounds of the formula i%@l1) can be obtai ned by the
processes described above or in WO 00/08007. The conpounds of the fornula
(XIX) are comhishci al |y available or disclosed in the literature. Inert

sol vents for process step (XVIl) -> (XVIII) are for exanpl e hal ohydrocarbons
such as 5 glischl; ' t et rachl or onet hane,

trichl or oet ane,gﬁggﬁ%@h 5§6%¥ aﬁt@ﬂ%ggéngggﬁﬁoroethane or trichl oroethyl ene,
et hers such as diethyl ether, dioxane, tetrahydrofuran, glycol dinethyl

et her or diadhyl ene gl ycol dinethyl ether, or other solvents such as

di met hyl f ormam de, dinmethyl sulfoxide or acetonitrile. It is |Iikew se

possi bl e; t openpl. ] Of the solvents nmentioned. D nethylformamde is
preferr ng. Or .QMyARg%WFFCS, (f)(j al;(ﬂ,

or

R" and R together with the nitrogen atom to which they are bonded form a 4- to 7-membered

heterocycle,

to give compounds of the formula (XXIII)

15
R\ RY R*
/N—(CHZ);;—O
R18 . F),
R} O O
N—(CH,)—0

(XXIID),

in which R%, R*, R®, R®, R7, R, R', m and n each have the meaning indicated above,

and then further modifying the latter where appropriate by the reaction sequences described in

WO 00/08007.

The compounds of the formula (XXI) can be obtained by the processes described above or in
15 WO 00/08007. The compounds of the formula (XXII) are commercially available or disclosed in

the literature.

Inert solvents for process step (XXI) + (XXII) — (XXIIT) are for example ethers such as
tetrahydrofuran, dioxane, glycol dimethyl ether or diethylene glycol dimethyl ether, alcohols such
as methanol, ethanol, n-propanol, isopropanol, n-butanol or ferr-butanol, hydrocarbons such as
20  toluene or xylene, or other solvents such as acetone, dimethylformamide or dimethyl sulfoxide. It
is likewise possible to employ mixtures of the solvents mentioned. Ethanol, dimethylformamide,

dimethyl sulfoxide or xylene are preferred.



10 Process step (XVII) -+ (XVI1Il) is generally carried out in a tenperature
range fromOC to +200C, preferably from +50C to +1500C. The reaction can be
carried out under atnospheric, elevated or reduced pressure (e.g. fromO0.5
to 5 bar). It is generally carried out ungpr at nospheric pressure. Inert
solvents for process step (XVII1) + (XX .> (XX) are for exanple

hal ohydr ocar, ba

‘tetrachl or oft® H%m gsce? F\?‘fﬂﬁle Pbgéoﬁ%kgtregggkﬂ ?ﬁ%hf) I&éﬁé g’aq‘g'i‘aéﬁrl'o&a(%t?{ane

or trichl or egidiy b8BE Thek fwe,rfaaayerm@s addaﬁtn’fbydl hedrbGites SWER Els}{'forteﬁﬁrhplb%yﬂumedrher
di oxane, tetrahydr of ur.an, ycol di rret hyl ether or diethylene glycol
di et hyl etwé?sswwtx B, r%%fﬂr?f glkal '%é’ﬁ’i‘éﬂ‘éml tasPARatRRSUCh 3 BT peposa§Eum

cycl ohexanec onp@! NIy aGdes Qi as Qbdith HGar@ObV GRS SHias [sh aseﬁnemylaaﬁ,%t ate,
acet one, 2-butanone, dinethylformam de, di et hyI acetam de, dimethyl

sul f oxi de, @Cthyidisepserylaniies: N- et hyl pyrrolidine or pyridine. It is |ikewse
possible to enploy mxtures of the solvents mentioned. D methylformam de and

t et rahydr of i :

Format ] on 1 Pass AGEQBIPLEKAL (SHFRIHIESonh L RilpEral rahlafrdii P

car bodi i m dest280f€h paterdiiiNrerd |+é0°|ﬁyﬂo-+15NO\lThd'rep¢timp)Chn be ddNfieddivit swior mpipbpherlc,

NN -di cycl o- diiim . . .

N (3o d et PO 68 g%eﬁrpaeawas G BTt Bkt nmesr oy e P ks esmosplley

N- cycl ohexypresudeodi i m de- N - pr opyl oxynet hyl - pol ystyrene (PS-carbodiim de) or
phosgene deri vatives such as NN - car bonyl diim dazol e, or 1.2-oxazolium
conpoun ch as 2- eth 2-oxazpl i ate

ot rt - Bl y ey e aDgi PR SRPTIorr & HPhest S R B A o as
2- et hoxy- | -ednbKySRAOOMNfuhction- @‘b-mgdjfommlmh isWtRtituerts S edmpoywhds dfhmeofoama Mt e,
g;gggrleglh gi‘fpvglglﬂlargﬁﬁgp%g Iialég ﬁlreeowrgqlfg}e? dclascn%/e%n%g\beoiec Ot?aaﬁts ormz?t%orsls( gf Rmctlonal groups
benzot ri azojre l:arMédww i mbdh HeNREHPR ASPRORUAIB: cherpd priQERP P SRDALiSH,
(BOP), benzotriazol-1-yloxy-tris(pyrrolidi no% phosphoni um hexaf | uor ophosphat e
(PyBOP), O-Zchlafiotopmingtast esterification/ spter ¢ikpyage. dy¢ragapetap oiidatioy avd reduction.

hexaf | uor ophosphat e (HBTU),

2- (2- oxps | ﬁrzad}adax rdrdid );o&pohnég &c&ﬁiﬁg%%@%d&ﬁt%ﬂ U 5 Arustfdd B eofonbRat e

(TPTU) or O (7-azabenzotriazol-I-yl)- N N -tetramet hyl uroni'um
synthe51s schemes:

Scheme 1

OR
COOAlky!
COOAlky!

O r

RO OH R
OR
b) COOH
e ] ———’-
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R RO

_— see WO 00/08007



hexaf | uor ophosphat e (HATU), where appropriate in conbination with further
auxiliaries such as 1-hydroxybenzotriazole (HOBt) or N-hydroxysuccini m de
(HOSu), and as bases alkali nmetal carbonates, e.g. sodium or potassium
carbonate or bicarbonate, or organic am ng bases such as, for 5 exanple,
triethylam ne, N-nethyl rmr phol i ne, N-nethyl piperidine,

N, N-di i sopr yLe di N th i e,

1, 5- di azabi cI o{n%é%ﬁ ‘p%lﬁlé] (%Rﬁﬁe Q?%h&%i aéz/dagi c@ %{ %osgﬁfnb]c&ﬁb et%7-ene
(DBU). BOCP, mEtyBﬂ?wamEr IGB!?U,J;:) ehohhdryi chlorit, aat cldoridd, 04C —t RTet hyl ani ne or

N, N-di i sopropyl ethyl ami ne, are preferred. Process step (XVI1I) + (XIX) -+
(XX) is gengrlallé carried out in a tenperature range from-20C 10 to +100C,
preferably C to +50C. The reaction can be carried out under

at nospheric, elevated or reduced pressure (e.g. fromO0.5 to 5 bar). It is
general l'y carriedRout qunder atnosphericr pressure. The conp@nds according to

the invention of ormula (1) in whig¢h R ndR%are eac y or
n- propoxy whi ch €Rg i, tut in po ¥ by anmi
di - (Cl- CB) - al k M (G- 0%) - cyf M1 Tio, Br

gl ky N-(CI-CB) al kyl ai by a 4- to ephe
het er ocycl eRihi ch”i s Bbhded via a al so be Brepared by reacting
conpounds of the fornmula (XXI) 3 X? (CHZ mO X--(CH ZmO (XXI), VRT R in
which R3, R4, R5, R6, R7 and n each have the neaning indicated above, 20 X2
is a suitable | eaving gRroup nggggs, for exanpl er hal o el mesyl ate or
tosylate and mis the 2 , nt ﬁh%re appropriate
in the presendk of an ormul a (XXI1)
—

y base with a co
—-——-*

Br

Rl'l

O O — > see WO 00/08007
O Rl"

5 [d): 1. Lithium hexamethyldisilazide, trimethylsilyl chloride, THF, -78°C — RT; 2. M-
bromosuccinimide, 0°C — RT; 3. 1 N sodium hydroxide solution, RT; or: 1. copper(Il) bromide,
ethyl acetate/chloroform, 65°C; 2. sodium acetate, ethanol, 80°C; e): bromine, dioxane/diethyl
ether, -5°C — 0°C; or: copper(ll) bromide, ethyl acetate/chloroform, 65°C; f): fert-
butyldimethylsilyl trifluvoromethanesulfonate, triethylamine, diethyl ether, 0°C — RT; g):

10 phenylboronic acid derivative, sodium carbonate, tetrakis(triphenylphosphine)palladium(0),

toluene/water, 95°C; h): hydrogen chloride in dioxane, RT; or: trifluoroacetic acid, RT].



-44- HNR15R16 (XXI1), in which R15 is hydrogen, (Cl-GC6)-alkyl or
(C3-CB)-cycloalkyl and 5 R16 is hydrogen or (Cl-C6)-al kyl, or R15 and R16
together with the nitrogen atomto which they are bonded forma 4- to
7-menbered heterocycle, to give conpoun@g of the formula (XXII1) 3
N(CHZ)m O R16 R15 R5 V N (CH)m O Rr 10 in which R3, R4. R5, R6, R, RI5,
R16, m and Lgac have the neaning indi cated above, and then further

nodi fying t ter where appropriate by the reaction sequences described in
WO 00/ 08007. The conpounds of the fornmula (XXlI) can be obtained by the
processes described above or iHO 15 WO 00/08007. The conpounds of the fornula
(XXI'l') are commeKetalHy—a®ajlabl\e or disclosed in the literature. Inert
solvents for process step =+ RXXI'11) are for exanple ethers
such as tetrahydrof urap I met hyl ether or diethylene glycol
di met hyl ether, al cohol$ et hanol , n-propanol, isopropanol,
n- but anol or tert but grae ydy Hch as 20 tol uene or xylene, or

ot her sol verts (GHPF8S ac&t one: yl for mani de or di methyl sul foxide. It
is |likew se possible to enploy m ¢s of the solvents nentioned. Ethanol,

di et hyl f or mam de,

Ry
-
R\
(CHy)
-

[m =2 or 3, X = halogen; i): ethanol, 70°C].

Scheme 4




di met hyl sul foxide or xylene are preferred. -45- Auxiliary bases suitable for
process step (XXI) + (XXII) (XXI'l1) are the usual inorganic or organic
bases. These preferably include al kali metal hydroxides such as, for exanple,
sodi um or potassium hydroxi de, alkali mefal or alkaline earth neta
carbonates such as sodi um or potassium carbonate, alkali metal hydrides such

as sodi um hydride. or or.gani n nes.s as, L& et hyl amn or . -

et hyl di i sopﬁgpr?/%adr”r‘?’ hesnepy oc"e'egléy st @BHBCWF’EO&&I F)) bg Z°E‘%8q'|lrﬁ‘”‘.)’é“f’agﬁ]é‘}‘&?'| y
carri ed out ptiospt@niuenpehahfifogophasplie f r QPRBER)C  disoprdp&hylpmiat.er adimythilamime+70C
to +150C. TEEBrEPQti C be carried out under atnospheric, elevated or
reduced pr e®&redlopide. 4 HFy 0.5 to 5 bar). It is generally carried out under
at nospheric pressure. 10 The conpounds according to the invention can, if
expedi ent, @hesepnipourfads @apatdink yths yrbidhihave {alRabRfpamikoloFisal pfopbiive hnddéualbe

groups of individual substityents in cqonpounds of the faqrnmnul ) which are
obt ai ned® by SethdoTpht PEYEHLN ged et oftitreerimans A BYFRlEy ﬁw@ 25¢ MO onal

groups  ar edigifghisRd BUhn ferdBldnaeabdie Uadbilith cbiifardd Wath ahdlesmpddddd B&skagta ifhor
exanpl e processes for al kylation, acylation, amnation, esterification,

ester cl eav®§00/4808t.ogenati on, oxidation and reduction. 15 Preparation of the
conpounds according to the invention can be illustrated by the follow ng
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activity and are suitable as such in particular for the treatment of chronic inflammatory and

10 autoimmune diseases (such as, for example, Crohn's disease, ulcerative colitis, rheumatoid
arthritis, psoriasis, multiple sclerosis, lupus, asthma, diabetes), cardiovascular disorders (such as,
for example, coronary heart disease, myocardial infarction, atherosclerosis, restenosis,
thromboses), fibrotic disorders of the liver and other organs, cerebrovascular disorders (such as,
for example, stroke, craniocerebral trauma, spinal cord injuries) and chronic neurodegenerative

15  disorders (such as, for example, Alzheimer's disease, Parkinson’s disease, Huntington’s chorea,
amyotrophic lateral sclerosis, peripheral neuropathies and chronic pain). They can additionally be
used for the prophylaxis and/or therapy of radiation damage, transplant rejection, sepsis and septic

shock, and of bacterial meningitis.

The compounds according to the invention are further suitable, because of their
20  inhibitory/modulatory activity on NF-kB and/or AP-1-mediated signal transduction for the
treatment of hyperproliferative disorders such as solid tumors (such as, for example, breast cancer,
lung cancer, tumors of the brain and of the nervous system, skin cancer, liver cancer, tumors of the
reproductive organs, tumors of the digestive tract, bladder cancer, tumors of the urinary tract
systems, tumors of various endocrine glands, tumors of the eye), lymphomas (such as, for example,
25 Hodgkin's disease, lymphomas of the central nervous system), sarcomas (such as, for example,
osteosarcomas, lymphosarcomas) and leukemias (such as, for example, acute myeloid leukemia,
lymphoblastic leukemias, myelogenous leukemias). The compounds according to the invention can
further be used for the prophylaxis and/or therapy of viral disorders, in particular disorders caused

by HIV, HTLV, Epstein-Barr virus, cytomegalovirus (CMV) and/or adenoviruses.

30  The present invention further relates to the use of the compounds according to the invention for the

treatment and/or prevention of disorders, especially of the aforementioned disorders.
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compounds according to the invention.

The compounds according to the invention can be employed alone or, if required, in combination
with other active ingredients. The present invention further relates to medicaments comprising at
least one compound according to the invention and one or more further active ingredients, in
particular for the treatment and/or prevention of the aforementioned disorders. Examples of
suitable combination active ingredients which may be preferably mentioned are substances having
cytostatic or cytotoxic activity, antiinflammatory substances (e.g. corticosteroids, NSAIDs) and

substances having neuroprotective activity.

The compounds according to the invention can act systemically and/or locally. For this purpose,
they can be administered in a suitable way such as, for example, by the oral, parenteral, pulmonal,
nasal, sublingual, lingual, buccal, rectal, dermal, transdermal, conjunctival, otic route or as implant

or stent.

The compounds according to the invention can be administered in administration forms suitable

for these administration routes.

Suitable for oral administration are administration forms which function according to the prior art
and deliver the compounds according to the invention rapidly and/or in modified fashion, and
which contain the compounds according to the invention in crystalline and/or amorphized and/or
dissolved form, such as, for example, tablets (uncoated or coated tablets, for example having
enteric coatings or coatings which are insoluble or dissolve with a delay and control the release of
the compound according to the invention), tablets which disintegrate rapidly in the mouth, or
films/wafers, films/lyophilizates, capsules (for example hard or soft gelatin capsules), sugar-coated

tablets, granules, pellets, powders, emulsions, suspensions, aerosols or solutions.

Parenteral administration can take place with avoidance of an absorption step (e.g. intravenous,
intraarterial, intracardiac, intraspinal or intralumbar) or with inclusion of an absorption (e.g.
intramuscular, subcutaneous, intracutaneous, percutaneous or intraperitoneal). Administration
forms suitable for parenteral administration are, inter alia, preparations for injection and infusion

in the form of solutions, suspensions, emulsions, lyophilizates or sterile powders.

triethylamne, diethyl ether, 0C -4 RT; g): 10



tol uene/water, 95C, h): hydrogen chloride in dioxane, RT; or: trifluoroacetic
acid, RT]. -47- Schemre 3 HO X-(CH2) HOR X-(CH2)-OO0O R i) 1 HNR'R R HO
N(CH2)MOHO _R O N(CH2)MO RR [m= 2 or 3, X = halogen; i): ethanol,

70C]. Schere 4 0 0 ORHOR. HOR. R.PGQOOH ROJOROO p 0GB ORHO
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Suitable for the other administration routes are, for example, pharmaceutical forms for inhalation
(inter alia powder inhalers, nebulizers), nasal drops, solutions or sprays; tablets for lingual,
sublingual or buccal administration, films/wafers or capsules, suppositories, preparations for the
ears or eyes, vaginal capsules, aqueous suspensions (lotions, shaking mixtures), ]ipophilic‘
5  suspensions, ointments, creams, transdermal therapeutic systems (e.g. patches), milk, pastes,

foams, dusting powders, implants or stents.
Oral or parenteral administration is preferred, especially oral administration.

The compounds according to the invention can be converted into the stated administration forms.
This can take place in a manner known per se by mixing with inert, non-toxic, pharmaceutically
10 suitable excipients. These excipients include, inter alia, carriers (for example microcrystalline
cellulose, lactose, mannitol), solvents (e.g. liquid polyethylene glycols), emulsifiers and
dispersants or wetting agents (for example sodium dodecyl sulfate, polyoxysorbitan oleate),
binders (for example polyvinylpyrrolidone), synthetic and natural polymers (for example albumin),
stabilizers {e.g. antioxidants such as, for example, ascorbic acid), colors (e.g. inorganic pigments

15 such as, for example, iron oxides) and masking flavors and/or odors.

The present invention further relates to medicaments comprising at least one compound according
to the invention, usually together with one or more inert, non-toxic, pharmaceutically suitable

excipients, and to the use thereof for the aforementioned purposes.

It has generally proved advantageous to administer on parenteral administration amounts of about

20 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg, of body weight to achieve effective results,
and on oral administration the dosage is about 0.01 to 100 mg/kg, preferably about 0.01 to
20 mg/kg, and very particularly preferably 0.1 to 10 mg/kg, of body weight.

It may nevertheless be necessary where appropriate to deviate from the stated amounts, in
particular as a function of the body weight, route of administration, individual response to the
25  active ingredient, nature of the preparation and time or interval over which administration takes
place. Thus, it may be sufficient in some cases to make do with less than the aforementioned
minimum amount, whereas in other cases the stated upper limit must be exceeded. It may in the
event of administration of larger amounts be advisable to divide these into a plurality of individual

doses over the day.

30  The following exemplary embodiments illustrate the invention. The invention is not restricted to

the examples.

The percentage data in the following tests and examples are, unless indicated otherwise,
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chronic inflammatory and 10 aut oi mune di seases (such as, for exanple,
Crohn's disease, ulcerative colitis, rheumatoid arthritis, psoriasis,
mul ti ple sclerosis, |upus, asthma, diabetes), cardiovascul ar disorders (such
as, for exanple, coronary heart disease, myocardial infarction,

at heroscl erosis, restenosis, thronboses), fibrotic disorders of the liver
and ot her organs, cerebrovascul ar disorders (such as, for exanple, stroke,
crani ocerebral trauma, spinal cord injuries) and chroni c neurodegenerative 15
di sorders (such as, for exanple, Al zheiner's disease, Parkinson's disease,
Huntington's chorea, anyotrophic |ateral sclerosis, peripheral neuropathies
and chronic pain). They can additionally be used for the prophyl axis and/or
t herapy of radiation damage, transplant rejection, sepsis and septic shock,
and of bacterial nmeningitis. The conpounds according to the invention are
further suitable, because of their 20 inhibitory/nodulatory activity on

NF- KB and/ or AP-1-nedi ated signal transduction for the treatnent of
hyperproliferative disorders such as solid tunors (such as, for exanple,
breast cancer, |ung cancer, tunors of the brain and of the nervous system
skin cancer, liver cancer, tunors of the reproductive organs, tunors of the
di gestive tract, bladder cancer, tunors of the urinary tract



systens, tunors of various endocrine glands, tunors of the eye), |ynphonas
(such as, for exanple, 25 Hodgkin's disease, |ynphomas of the central nervous
systen), sarconas (such as, for exanple, osteosarcomas, |ynphosarconmas) and
| eukem as (such as, for exanple, acute nygloid |eukem a, |ynphoblastic

| eukem as, nyel ogenous | eukem as). The conpounds according to the invention
can furtheg be or the prophylaxis and/or therapy of viral disorders,
in particul%? di%%ﬁ%%%% caused by H'V, HTLV, Epstein-Barr virus,

cytonegal ovirus (CW) and/or adenoviruses. 30 The present invention further
rel ates to Ahbrepiationst t he conpounds according to the invention for the
treatnent and/or prevention of disorders, especially of the aforenentioned

di sorders. 5?9- The presegiiidnegption further relates to the use of the
conmpounds actording to the inVention for producing a nedicanent for the
treatment aB@l or prevent iRirecbéhetiwbicdiestmn (mp®)kci al |y of the aforenentioned
di sorders. 5 pr esent iqyﬁﬁ&i%p ﬁ&%}gﬁﬁ relates to a nethod for the

treat ment and/or preventidh 0 &Vsor ers, 5 especially of the aforenentioned
di sorders, DWSGsi ng an eflbieethyVailfagdent of at | east one of the conpounds
according tg.the inventiaon. The conpounds cording to the invention can be
enpl oyed algﬂé or, if reﬁﬂ??@ﬂyaﬁﬁggﬁﬁﬂgﬁggﬁbn with other active

i ngredi entsy The present Higwygntion further relates to nmedi canents conpri sing
at |east one conpound according tqQ the invention and one or nore further
active ingr@8fents, in 107ighpressuishigh resformanee kiquidghrspatogdlly or prevention of
the af orementivied di sor defupled Fy@IBABRaBfrapiiUhise BleBtr&seai nation active

i ngredi ents which may be preferably mentironed are substances having
cytostatic B cytotoxi c Miwig(sty, antiinflammtory substances (e.g.
corticostergids, NSAI Ds) gnd o Spbstances having neuroprotective activity. The
conpounds according to the |h%enti N can act system cally and/or |ocally. For
this purposiMR 15 t hey ca¥uclar megnetid rosampend spastrascepyi t abl e way such as, for

exanpl e, bypthe oral, paﬁggﬁgral, pul nonal, nasal, sublingual, I|ingual
buccal, rectal, dermal, transdermal, conjunctival, otic route or as inplant
or stent. RT Room temperature (20°C)

R, Retention time (in HPLC)

TEA Triethylamine

tert. Tertiary

THF Tetrahydrofuran

uv Ultraviolet

viv Volume to volume (in liquid/liquid mixtures)

HPLC and LC/MS methods:

5  Method 1:

Instrument: Micromass Platform LCZ with HPLC Agilent Series 1100; Column: Grom-Sil 120

ODS-4 HE, 50 mm x 2.0 mm, 3 pm; eluent A: 11of water + 1 ml of 50% formic acid, eluent B: 11

of acetonitrile + 1 ml of 50% formic acid; gradient: 0.0 min 100% A — 0.2 min 100% A — 2.9

min 30% A — 3.1 min 10% A — 4.5 min 10% A; oven: 55°C; flow rate: 0.8 ml/min; UV
10  detection: 208-400 nm.

Method 2:

Instrument: Micromass Quattro LCZ with HPLC Agilent Series 1100; Column: Grom-Sil 120
ODS-4 HE, 50 mm x 2.0 mm, 3 um; eluent A: 1 ] of water + 1 ml of 50% formic acid, eluent B: 1 1



The conpounds according to the invention can be adm nistered in

adm nistration fornms suitable for these adm nistration routes. 20 Suitable
for oral adm nistration are adm nistration forms which function according to
the prior art and deliver the conpounds_according to the invention rapidly
and/or in nodified fashion, and which contain the conpounds according to the
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di si nt egr at 5HpEE 4PN P he mouth, or films/wafers, filns/lyophilizates,
capsul es (for exanple hard or soft gelatin capsules), sugar-coated tablets,
granul es, pglelellS, powders, enul sions, suspensions, aerosols or solutions.
Parenteral adm nistration can take place with avoi dance of an absorption step
(e.g. intravenous, intraarterial, intracardiac, intraspinal or intralunbar)
or with §ncMSsingiingmt sypeaMigppess FH:(HPLL nsygmenit Bl |liancg 90 aprienms

I nt racut anegis, sPesE WIRNLAES s@nl RLIARSE 0Lkt BAYHRINTE 126,099 5:RHidBeid,
suitable for parenteral admnistration are, inter alia, preparations for
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| yophi lizates_or .sterile po rs. -50- Suitahle for the other adm nistration
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powder i nhal.es ml/mieh deztisy: 210@s8al drops, solutions or sprays; tablets for

| i ngual, sublingual or buccal admnistration, filns/wafers or capsules,
supposi } rige ol EPar ations for the ears or eyes, vagi nal capsul es, aqueous
suspens nsMS@LB%P—t—'ons, shaking m xtures), lipophilic 5 suspensions, ointnents,

creans, transdermal therapeutic systens (e.g. patches), mlk, pastes, foans,
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preferred, especially oral admi nistration. The conpound% accordi ng to tque
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take place gy, g RNARAIN, SRANE: Refonidfle R STLKSMBoMNoEHic hO8H;LoraddRB 0lPHinD% B —
pharmaceutically 10 suitable excipients. These exci pi eng{s i nclude, inter
alia, carri®Esnif0%rBexaifpma 1% Boord/smal Pi%d — 4.5 min 90% B; oven: 50°C; flow rate:

15 0.8 ml/min; UV detection: 210 nm.
Method 5:

MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2790; column:
Grom-Sil 120 ODS-4 HE, 50 mm x 2 mm, 3.0 pm; eluent B: acetonitrile + 500 pl of 50% formic
acid/l; eluent A: water + 500 pl of 50% formic acid/l; gradient: 0.0 min 0% B — 0.2 min 0% B —»
20 29 min 70% B — 3.1 min 90% B — 4.5 min 90% B; oven: 50°C; flow rate: 0.8 ml/min; UV

detection: 210 nm.
Method 6:

MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795; column:
Phenomenex Synergi 2pu Hydro-RP Mercury 20 mm x 4 mm; eluent A: 11 of water + 0.5 ml of
25  50% formic acid, eluent B: 11 of acetonitrile + (.5 ml of 50% formic acid; gradient: 0.0 min 90%
A, flow rate 1 ml/min — 2.5 min 30% A, flow rate 2 ml/min — 3.0 min 5% A, flow rate 2 ml/min

— 4.5 min 5% A, flow rate 2 ml/min; oven: 50°C; UV detection: 210 nm.



cellul ose, lactose, mannitol), solvents (e.g. liquid polyethylene glycols),
emul sifiers and dispersants or wetting agents (for exanpl e sodi um dodecyl
sul fate, pol yoxysorbitan oleate), binders (for exanple

pol yvi nyl pyrrolidone), synthetic and natugal polymers (for exanple al bumn),
stabilizers (e.g. antioxidants such as, for exanple, ascorbic acid), colors

(e.g. inorg ignments 15 such as, for exanpl e, iron oxides) and masking
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the preparation and time or interval over which adm nistration takes place.

Thus, it mayReneap ii-rdnfBd Pla&oﬁPE@ZC\%ﬁﬁPL@ K SQieWi1t b, |c8Rmint BRMmSHe 20
af or enent i oned m ni mum anount, whereas in other cases the stated upper |imt

must be exc@@ﬂédﬂiﬁﬂnwmyZNHNFhéwneﬂ@mtAofl@hﬁﬁﬁﬁ§ﬂﬂhﬁﬁ@%f@ﬁ“¢é¥@éhw@ﬁbddts be
advi sabl ¢ (& ALyhidge b heri?leof‘s'agr{ggfognﬁlalé{dakﬂa? ntQ{) n?ﬁll?(?] 9%%0@%% _{hg day.
ra he

30 The tol I owng exenplary "embo |nvent|on

i nvention iminn®1% reesh r3iictndd 109 At-het £xanmbesA; ha: PeI dhbatee: dcd alintin;t e
fol |l ow ng tfsts a exanpl es are, unless indicated otherw se, -51-

per cent agestHRrINE; g hBM- parts are parts by weight. Solvent ratios, dilution
rati os and concentration data for the liquid/liquid solutions are in each
case based MBthyoh.une. -52-

MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795; column:
15  Merck Chromolith SpeedROD RP-18e 50 mm x 4.6 mm; eluent A: water + 500 pl of 50% formic
acid/l; eluent B: acetonitrile + 500 pl of 50% formic acid/l; gradient: 0.0 min 10% B — 3.0 min
95% B — 4.0 min 95% B; oven: 35°C; flow rate: 0.0 min 1.0 ml/min — 3.0 min 3.0 ml/min — 4.0

min 3.0 ml/min; UV detection: 210 nm.
Method 10:

20  MS instrument type: Micromass TOF (LCT); HPLC instrument type: 2-column switching, Waters
2690; column: YMC-ODS-AQ, 50 mm x 4.6 mm, 3.0 pm; eluent A: water + 0.1% formic acid,
eluent B: acetonitrile + 0.1% formic acid; gradient: 0.0 min 100% A — 0.2 min 95% A — 1.8 min
25% A —> 1.9 min 10% A — 3.2 min 10% A; oven: 40°C; flow rate: 3.0 ml/min; UV detection:
210 nm.

25 Method 11:

Instrument: Micromass Quattro LCZ with HPLC Agilent Series 1100; column: Uptisphere HDO,

50 mm x 2.0 mm, 3 pm; eluent A: 11 of water + 1 ml of 50% formic acid, eluent B: 11 of

acetonitrile + 1 ml of 50% formic acid; gradient: 0.0 min 100% A — 0.2 min 100% A — 2.9 min

30% A — 3.1 min 10% A — 4.5 min 10% A; oven: 55°C; flow rate: 0.8 ml/min; UV detection:
30 208-400 nm.



A. Exanpl es Abbreviations: b.p. Boiling point DCI Direct chem cal ionization
(in M5 DM NN-Di et hyl formam de DMSO Di net hyl sul foxi de ESI El ectrospray
ionization (in MS5) H Hour(s) HPLC Hi gh pressure/high performance |iquid
chromat ography LC-Ms Coupl ed |iquid chrogatography-nmass spectroscopy mn.

M nute(s) MS Mass spectroscopy NVMR Nucl ear” magneti c resonance spectroscopy

RF Ref | ux ogm,t enperature (20C) R, Retention tine (in HPLC) TEA
Tri et hyl amRnﬁg—ﬁtggri% Tertiary THE Tetrahydrofuran UV Utraviolet v/v Vol une

to volunme (in liquid/liquid m xtures) HPLC and LCI M5 net hods: 5 Method 1:
I nst runment : MY ostomess tipeaMiovmeds ZQ;WHPHC HRtGmAgt typait Waersi £Biadck 01790 Codlunin:
GomSil 12 m  of

. ODS- E.. 50 X 2.0 3 eluent. A | | .of water + |
5006 T or i ¢ HEHSReTR 30 B §/2p e B el B Restontiier; o % Said e o
gradi ent: Owgke 0.0500%nic adid Ceradidhit:0.0ROPEA B B 2.0%hin 40% B — 4.5 min 90% B — 5.5

5 min 90% B; oven: 45°C; flow rate: 0.0 min 0.75 ml/min — 4.5 min 0.75 ml/min — 5.5 min 1.25

ml/min; UV detection: 210 nm.
Method 13:

MS instrument type: Micromass ZQ; HPLC instrument type: HP 1100 Series; UV DAD; column:
Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x 4 mm; eluent A: 11 of water + 0.5 ml of
10 50% formic acid, eluent B: 1 | of acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 90%
A — 25 min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min | ml/min —

2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection: 210 nm.
Method 14:

MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795; column:
15 Merck Chromolith SpeedROD RP-18¢ 50 mm x 4.6 mm; eluent A: water + 500 pl of 50% formic
acid/l, eluent B: acetonitrile + 500 pl of 50% formic acid/l; gradient: 0.0 min 10% B — 2.0 min
95% B — 4.0 min 95% B; oven: 35°C; flow rate: 0.0 min 1.0 ml/min — 2.0 min 3.0 ml/min — 4.0

min 3.0 ml/min; UV detection: 210 nm.

Chiral HPLC methods:

20  Method 15A (preparative):

Column: Chiral silica gel selector Daicel Chiralpak AD; 10 pm, 250 x 20 mm; eluent:
i-hexane/ethanol + 0.2% diethylamine 40:60 (v/v); flow rate: 20 ml/min; UV detection: 220 nm;

temperature: 30°C; sample loading in i-hexane/ethanol 1:1.

Method 15B (analytical):

25 Column: Chiral silica gel selector Daicel Chiralpak AD; 10 pum, 250 x 4.6 mm; eluent:
i-hexane/ethanol + 0.2% diethylamine 40:60 (v/v); flow rate: 0.7 ml/min; UV detection: 220 nm;

temperature: 30°C; sample loading in eluent.



mn 30%A -). 3.1 mn 10%A -+ 4.5 mn 10%A; oven: 55C flowrate: 0.8
m/mn; U/ 10 detection: 208-400 nm Method 2: Instrunent: Mcromass Quattro
LCZ with HPLC Agilent Series 1100; Colum: G omSil 120 ODS-4 HE, 50 mm x

2.0 mm 3 m eluent A | | of water + 1 mg of 50%formc acid, eluent B. 11
-53- of acetonitrile + 1 m of 50%formc acid; gradient: 0.0 mn 100% A -->
0.2 mn 100%&%0336%(% ;FQtIQe] 30% A -> 3.1 mn 10%A -+ 4.5 mn 10% A, oven:
55C, flowr W detection: 208-400 nm Method 3: 5 M

i nstrunment type: Mcromass ZQ HPLC instrunent type: Waters Alliance 2790;
colum: G 6nudn| Chirgl Gbsr 4eHBeledO Baicgl Chivalpak3 AD-H Selmyedil B: 2@owt o¢lbant:i | e +

0. 05% form i n 0 + . % f.or m 1.d; sgradi.ent: n 5%
52> 2.0 m eaguymBySct de pflinbe 9210 QLT Gfifue A0 ALY JudeBi, 2
0.0 m n 0. 7520vnt;nemperdturd:. 25 ° Qi sample Toadimg imacatoritril&mthanal 54:36 2Bv)M / mi n; WV
detection: 210 nm 10 Method 4: MsS instrunent type: Mcromass ZQ HPLC

i nst runent éﬁe&%éﬂg—ga P]4(1)08‘ TSP AS300, TSP WV3000; colum: G omSil 120
ODS-4 HE, 5 0 m eluent A. water + 250 | of 50%formc acid/l,
eluent B: acetonitrile + 250 Id of 50%formc acid/l; gradient: 0.0 mn 0%B
-> 0.2 m nColYmB: Daieel2CBralfak AIOW; B ptrh 3501 x rA0NmB) ¥uiBnt: acetorbirite/metB4ARA B; 0.2%en:

50C, flowrate: 15 Q. / ect n' 210 Met hod 5. i nstyunment
Cype: M or oty Bl €Mk B e ¢ ﬁfB AR e RIBE: o b
G omSi | 12Q,a&n§g$m4b1ddﬁ—,, 50 Mmmx 2 nm 3.0 m eI uent B: acetonitrile + 500 | of
50% formc acid/l; eluent A water + 500 | of 50%formc aci d/1; gradient:
0.0 mn O%EI > 5)7 mn 0%B ->20 2.9 mn 70%B -> 3.1 mn 90% B -> 4.5 nin
90% B; oven: = 0.8 mM/mn;, W

10 Column: Chiral silica gel selector Daicel Chiralpak AD-H; 5 pm, 250 x 20 mm; eluent:

acetonitrile/methanol + 0.2% diethylamine 85:15 (v/v); flow rate: 20 ml/min; UV detection: 230

nm; temperature: 25°C; sample loading in acetonitrile.

Method 17B (analvtical):

Column: Chiral silica gel selector Daicel Chiralpak AD-H; 5 pm, 250 x 4.6 mm; eluent:
15 methanol/acetonitrile + 0.5% diethylamine 20:80 (v/v); flow rate 0.5 ml/min; UV detection: 230

nm; temperature: 25°C; sample loading in eluent.

Method 18A (preparative):

Column: Chiral silica gel selector Daicel Chiralpak AD-H; 5 pm, 250 x 20 mm; eluent:
acetonitrile/methanol + 0.2% diethylamine 60:40 (v/v); flow rate: 20 ml/min; UV detection: 230

20  nm; temperature: 25°C; sample loading in acetonitrile/methanol 58:42 (v/v).

Method 18B {analvtical):

Column: Chiral silica gel selector Daicel Chiralpak AD-H; 5 um, 250 x 4.6 mm; eluent:
methanol/acetonitrile + 0.5% diethylamine 20:80 (v/v); flow rate: 1.0 ml/min; UV detection: 230

nm; temperature: 30°C; sample loading in eluent.

25  Method 19A (preparative):

Column: Chiral silica gel selector Daicel Chiralpak AD; 10 pm, 250 x 10 mm; eluent: ethanol +
0.2% diethylamine; flow rate: 10 ml/min; UV detection: 220 nm; temperature: 40°C; sample

loading in ethanol.



detection: 2] 0 nm Method 6: MS instrunent type: Mcromass ZQ HPLC
instrunment type: Waters Alliance 2795; columm: Phenonenex Synergi 2 Hydro-RP
Mercury 20 nmx 4 mm eluent A: | | of water + 0.5 mM of 25 50%form c acid,
eluent B: 1 1 of acetonitrile + 0.5 m of 50%formc acid; gradient: 0.0 mn
90% A, flowrate 1 mM/mn -> 2.5 mn 30%')5\,'flow rate 2 nmn -> 3.0 mn 5%
A flowrate 2 mi/mn ->4.5mn5%A flowrate 2 mM/mn; oven: 50C W

det ecti on: 24ehqd-l9B (anglyticalls hod 7: | nstrument: M cromass Platform LCZ with
HPLC Agilent Series 1100; columm: Phenonmenex Synergi 2 Hydro-RP Mercury 20
mm x 4 mm eolfi: Oﬁlraﬂsﬂlca%EI BREBF Dicll. (511@pa10h[ﬁ@9@1ﬁ1925ﬂ xmeind cluek:UdtiaholBe 1 1
of acetonltrlloe+ m  of 50%formc aci d; gradi X Omn 90% A, flow
rate 5 1 m Pm hdmhymn%f}?“gm A-Twleip: (5Y detsctiony Pr%(h s ffz?lnsfaﬂifﬁ S5 A SRl
rate 2 m/ Mighdins iffel@edti N 5% A, flowrate 2 ml/mn; oven: 50C, UV detection:
210 nm Met hod § Instrunment: Mcromass PlatformLCZ with HPLC Agilent Series

1100; colum: G omSil 120 OBS-4 HE, 50 nmx 2.0 mm 3 m eluent A | | of
wat er + 3§ nmiMehodfd (pgparativedici d, eluent B: | | 10 of acetonitrile + 1 ml of

S0%formc acid; gradient: 0.0 min 100%A -* 0.2 mn 100%A -* 2.9 min 30%A
-* 3.1 mn KW Chirdt §11£H ge_llsgféét's‘r 1@1‘?@326@%&& b Yhd ?él&torq)ogfgnﬁgﬂfgiyldﬁ[b

detection: 210 nm Method 9: Ms instrunent type: M cronass ;
i nst runent tlgns@e digaeleprepylpmideind@ pmyd% x o mmns! uentwomﬁmém@brlé%bwwt@éeldm

RP- 18e 50 0 o] c ent
B: acetonitri I)é +QY58%LI 2 ?WE%%’A) o\r,\?ﬁtte?hgcl:l%(a mjng?%td}%gdrll{ﬁt)ré t ’r‘?ﬂmﬁfﬁb }dmgehdj
mn 95% B -sshekafe/methyld&§94 Byl atheeh:l. 35C, flow rate: 0.0 m n 1.0mM/mn -* 3. 0

mn30mM/mn-* 4.0 mn3.0mnM/mn; U detection: 210 nm
10  Method 20B (analytical):

Column: Chiral silica gel selector KBD 5326A; 10 um, 250 x 4.6 mm; eluent: isohexane/methyl
tert-butyl ether 2:3 (v/v); flow rate: 1 ml/min; UV detection: 254 nm; temperature: 25°C; sample

loading in eluent.

Method 21A (preparative):

15  Column: Chiral silica gel selector KBD 5326A based on the selector poly(N-methacryloyl-L-
leucine dicyclopropylamide); 10 pm, 250 x 20 mm; eluent: isohexane/methyl tert-butyl ether 2:3
(v/v); flow rate: 25 ml/min; UV detection: 254 nm; temperature: 24°C; sample loading in

isohexane/methyl tert-butyl ether 1:1.

Method 21B (analvtical):

20  Column: Chiral silica gel selector KBD 5326A; 10 um, 250 x 4.6 mm; eluent: isohexane/methyl
tert-butyl ether 2:3 (v/v); flow rate: | ml/min; UV detection: 254 nm; temperature: 25°C; sample

loading in eluent.

Method 22 A (preparative):

Column: Chiral silica gel selector KBD 8361, based on the selector poly(N-methacryloyl-L-leucine
25  l-menthylamide); 10 pm, 250 x 20 mm; eluent: isohexane/methyl tert-butyl ether 3:2 (v/v); flow
rate: 25 ml/min; UV detection: 254 nm; temperature: 24°C; sample loading in isohexane/methyl

tert-butyl ether 3:2.



Met hod 10: 20 Ms instrunent type: Mcromass TOF (LCT); HPLC instrunent type:
2-colum switching, Waters 2690; colum: YMC-ODS-AQ 50 mx 4.6 mm 3.0 m
eluent A. water + 0.1%formc acid, eluent B: acetonitrile + 0.1%formc
acid; gradient: 0.0 min 100%A -* 0.2 mns®@5%A -4 1.8 min 25%A -* 1.9 mn
10% A 3.2 mn 10% A, oven: 40C, flowrate: 3.0 m./mn; UV detection: 210
rim 25 MetQp Lol DS xent: Mcronmass Quattro LCZ vmth HPLC Agilent Series
1100; col nnj@p‘t‘rﬂ% 50 mmx 2.0 nm 3 m eluent A: 1 1 of water +
Il mM of 50%formc acid, eluent B: 1 1 of acetonitrile + 1 m of 50%formc
aci d; gradi éfntumnOCbiraﬁsﬂica_@ﬂ%ﬁlﬁcmi KBD2532bA; 1009% #20-x 4.8 n¥n;rdlyent: w%x&ne/metﬁyll m' n

10% A -~ 4. 55C, [ m WV det I on;
208-400 nm ?mg?%' fr}ﬁ% r|atrefs Fnlljﬁeritﬁ %eteglom %grzlonr'rnﬁgésmpf@mrﬁp‘{sg i r‘i”“tD rurrent
type: Wat erk)aﬁhgnw‘lmuwo, colum: Upti sphere C18, 50 nmx 2.0 nm 3.0 pm
el uent B: acetonitrile + 0.05% formc acid, eluent A° water + 0.05%formc
acid; gr d| ! IBB%B mn 5%B -+ 2.0mMn 40%B -* 4.5 mn 90%B ->555 mn
90% B; oven: 5 0.0 nMinO75mM/mn4.5mno0.75 m/nin-* 5.5
mn 1.25 m/mn: W detection: 210 nm Method 13: M instrunment type:

M cromass ZQoluhlifl Krdnisil r100EMS; wmezsd-ﬂi’ 2014, ﬁfwiraea 25hM/rﬁ)ADrunﬁmg llhﬁ’ﬂ‘e 20 min;
Phenonenex Synergi 2p I—|y0 I\/brcuré/ 20 mm x wat er
0.5 m of YOemeIeelst il akifboroasetie agid sluent H: a@?m%eeréf cﬁrﬁdﬁnr I5e/° &(%m@)m* 9% 2006
form c acidp g5 %ﬁh)eﬂtS%% erﬂ ﬂ.n?o-/os'% B?Z(?m%)mﬂ &@eé%&. 210 %m te'?ﬂp@raﬁl(e &0°€ 4 5

mn 5% A; flowrate: ) mn/3.0 mn/
oven: 50C nplelcading loﬁﬁet(zlitolqmterl%lt (H()d 14

10 Method 23B (analvtical);

Column: Kromasil 100 C18; 5 pm, 250 x 4 mm; flow rate: 1.0 ml/min; running time: 20 min;
eluent A: water + 0.2% trifiuoroacetic acid, eluent B: acetonitrile; gradient: 5% B (0 min) — 95%
B (10 min) = 95% B (15.0 min) — 5% B (15.1 min) - 5% B (20 min); UV detection: 210 nm;

temperature: 40°C; sample loading in acetonitrile/water 2:1 (v/v).

15  Method 24 A (preparative):

Column: Chiral silica gel selector Daicel Chiralpak AD; 10 pm, 250 x 20 mm; eluent:
i-hexane/ethanol + 0.2% diethylamine 90:10 (v/v); flow rate: 25 ml/min; UV detection: 220 nm;

temperature: 25°C; sample loading in i-hexane/ethanol 5:1 (v/v).

Method 25A (preparative):

20 Column: Chiral silica gel selector Daicel Chiralpak AD; 20 pm, 500 x 40 mm; eluent:
isopropanol/methanol + 0.1% diethylamine 85:15 (v/v); flow rate: 100 ml/min; UV detection:

220 nm; temperature: 30°C; sample loading in isopropanol.

Method 25B (analvtical):

Column; Chiral silica gel selector Daicel Chiralpak AD; 10 pm, 250 x 4.6 mm; eluent:
25  isopropanol/methanol + 0.1% diethylamine 85:15 (v/v); flow rate: 1.0 ml/min; UV detection:

250 nm; temperature: 25°C; sample loading in eluent.



M5 instrunent type: Mcromass ZQ HPLC instrument type: Waters Alliance 2795;
colum: 15 Merck Chronolith SpeedROD RP-18e 50 mmx 4.6 mm cluent A water
+ 500 pl of 50% formc acid/], eluent B: acetonitrile + 500 pl of 50% formc
acid/l; gradient: 0.0 min 10%B -> 2.0 min 95%B -> 4.0 mn 95% B; oven:
35C; flowrate: 0.0 min 1.0 m/nin -> 2. 0%in 3.0 mM/nin -> 4.0 nin 3.0
m/mn; WV detection: 210 urn. Chiral HPLC nethods: 20 Method 15A

(prepar at i vBiethodd6A (reparivelal silica gel sel ector Daicel Chiral pak AD, 10 pm

250 x 20 mm eluent: i-hexane/ethanol + 0.2%diethylamne 40:60 (v/v); flow
rate: 20 m wihﬂn ‘éﬂugﬁtsﬁi%&'é%ﬂ sefeéBr MHice] t@]ﬂﬂaﬁﬁl@t%e 203&1&3}1C 3592RP @ mhPadhdpg 1 n
i - hexane/ et hanol 1:1. Mt 15B (anal yti cal :"Chiral srlica gel

sel ect or lSQ}HDPa@th%thfplaka ,QD% digthplamin2519:2% (WVB ﬂ@mra@t @%mt/mln,lll\hé%en’a@tleﬁﬁanol

+ 0.2%dieth (0] detection: 220 nm
t enper at ur e: IXBtg%be%ure %5281 %3{8?/‘%1‘83"#'! wfsoégfamﬂgéh%ﬁﬁaﬁ A (preparative):

Col umm: Chiral si Ilca gel selector Daicel Chiralpak AD-H 5 pm 250 x 20 mm
el uent : 5 ackfethod 26B (apAlgedabanol + 0. 2% di et hyl ami ne 90:10 (v/v); flow rate: 20
m/mn; UV detecti on 220 nm tenperature: 25C, sanpl e | oading i n

?:ﬁ?ﬁSPLZL'L RRhE a1 S e gelbdior Balfeh LA AT B0 iy 230k d6 it ety O

di et hyl am nﬁo;ﬁ@pal:@l/rﬁétﬁdﬂ))l. +fd I%/d'éih}&amlihe @s IﬂS/(WIv}) ﬂdul\/raﬂ:etle@fmb@rﬂn UYOdewatlon.
tenmperature;_ 25C, sanp | oadi in el u? Met hod 17A (preparative): 10

Col um: Chl?%I”“%l“f’?ﬁ?é?“ﬁ%lzss%lsé‘c‘,‘?Slloaﬁia oeluephi 1 al pak ADH 5 m 250 x 20 mm
eluent: acetonitrile/nethanol + 0.2%diethylamne 85:15 (v/v); flow rate: 20

m/mn;, W geihegbifbrepdi@ve):;

10  Column: Chiral silica gel selector Daicel Chiralpak AD; 20 um, 500 x 40 mm; eluent:
isopropanol/methanol + 0.1% diethylamine 75:25 (v/v); flow rate: 50 ml/min; UV detection: 220

nm; temperature: 25°C; sample loading in isopropanol/methanol 75:25 (v/v).

Method 27B (analvtical):

Column: Chiral silica gel selector Daicel Chiralpak AD; 10 pm, 250 x 4.6 mm; eluent:
15  isopropanol/methanol + 0.2% diethylamine 85:15 (v/v); flow rate: 1.0 ml/min; UV detection:

250 nm; temperature: 25°C; sample loading in eluent.

Method 28 A (preparative):

Column: Chiral silica gel selector Daicel Chiralpak AD; 20 pm, 500 x 40 mm; eluent:
isopropanol/methanol + 0.1% diethylamine 85:15 (v/v); flow rate: 50 ml/min; UV detection: 220

20 nm; temperature: 25°C; sample loading in isopropanol/methanol 85:15 (v/v).

Method 28B (analytical):

Column: Chiral silica gel selector Daicel Chiralpak AD; 10 um, 250 x 4.6 mm; eluent:
isopropanol/methanol + 0.1% diethylamine 5:1 (v/v); flow rate: 1 ml/min; UV detection: 250 nm;

temperature: 25°C; sample loading in eluent.

25  Method 29A (preparative):

Column: Chiral silica gel selector Daicel Chiralpak AD; 10 pm, 250 x 20 mm; eluent:
i-hexane/ethanol + 0.2% diethylamine 85:15 (v/v); flow rate: 25 ml/min; UV detection: 220 nm;

temperature: 25°C; sample loading in ethanol.



nm tenperature: 25C;, sanple loading in acetonitrile. Method 17B
(analytical): Colum: Chiral silica gel selector Daicel Chiral pak ADH 5 pm
250 x 4.6 mm eluent: 15 methanol/acetonitrile + 0.5% di et hyl am ne 20: 80
(vliv); flowrate 0.5 m/mn; UV detecti Q%‘O_230 nm tenperature: 25C, sanple
| oading in eluent. Method 18A (preparative); Colum: Chiral silica gel

sel ect or i.cel Il ak . AD-H, 5 pm 250 x 20 mm el uent:

acetonitril & L2046 di et hyl am ne 60:40 (v/v); flowrate: 20 m/mn;
UV detection: 230 20 nm tenperature: 25C, sanple |loading in

acetoni tri |@lumet: h@hiedl SBcad gel( wlacjor DeitdoGhirBik( Amal Wt im,akjo xCaleunm: elantt al

silica gel .sel ect i cel i ral pak H, S.pm 250 x 4. el uent:

et hano! | adSPERRERens G, e Suliprat b B 167y mits S TekseBon 2B o / i
UV det ect i Q@tnpeadble: I3°T; sempResdingli€elush@C, sanpl e |oading in eluent. 25 Method
19A (preparative): Colum: Chiral silica gel selector Daicel Chiral pak AD;, 10
m 250 x 10n'Ln eluent ethanol + 0.2%diethylamne; flowrate: 10 m/mn;
W det ect rature: 40C, sanple loading in ethanol. -57-

Met hod 198 (anal yti cal ) Colum: Chiral silica gel selector Daicel Chiralpak

AD;, 10 pm @hénr Chifl §Ba & YaBkor ZWIRBOIAR, bahd20h @ik %&M&aﬁmﬁﬁméﬂha@wwﬁw 0.7
m/mn; UV detection: 220 nm tenperature: 25C, sa in‘eluent. 5

Met hod 20A Rbgivéghaing: d-peomenthylapide); himalsls Mzodamgeluelﬁevsehqxeme/rmyls@mbmbased
on the sel eafpy. 4Q9Wﬁl§tvfif§£ %%mﬁlﬂmlldeteétﬁ)&icmqui't&a(ﬁa%% Oy as%gﬁ)leafdfrlg iPm

250 x 20 mm eluent” 1sohexane/ ne tert-but ether 1:1 w rate:
25 m / m n; mgthydteridatil ether. 254 nm t enperature: 24C, sanple Ioadl ng in

10 Method 30B (analvtical):

Column: Chiral silica gel selector ZWE 803AB; 10 um, 250 x 4.6 mm,; eluent: methyl tert-butyl

ether; flow rate: 1 ml/min; UV detection: 254 nm; temperature: 25°C; sample loading in eluent.

Starting compounds and intermediates;

Example 1A

15 3,5-Diethoxyphenol

HC™ O OH

Hydrogen chloride gas is passed into a solution of 188 g (1.49 mol) of phloroglucinol in 600 ml of
ethanol under RF for 5 h. Cooling is followed by stirring at RT overnight. Hydrogen chloride gas
is then again passed in under RF for 5 h. After cooling, the reaction mixture is concentrated and
20  the residue is taken up in dichloromethane and water. The organic phase is separated off, the
aqueous phase is extracted twice with dichloromethane, and the combined organic phases are dried
over sodium sulfate, filtered and concentrated. The residue is distilled in vacuo (b.p.: 145-
150°C/0.5 mbar). The distillate is dissolved in dichloromethane, and the solution is extracted five
times with 5% strength aqueous potassium carbonate solution to remove 5-ethoxyresorcinol, and
25  the organic phase is dried over sodium sulfate, filtered and concentrated. 156 g (57% of theory) of

the product are obtained.



i sohexane/ nmethyl tert-butyl ether 1:1. 10 Method 20B (anal,t cal): Col um:
Chiral silica gel selector KBD 5326A; 10 gm 250 x 4.6 nmm el uent:

i sohexane/ methyl tert-butyl ether 2:3 (v/v); flowrate: | nmJmn;, W
detection: 254 nm tenperature: 25C sanple loading in eluent. Method 21A
(preparative): 15 Columm: Chiral silica gel selector KBD 5326A based on the

sel ector p owl | euci ne di cycl opropyl amde); 10 pm 250 x 20
nm el uent%d%@;téhngﬁﬁré{hérﬂtert butyl ether 2:3 (v/v); flowrate: 25

m/mn; UV detection: 254 nm tenperature: 24C, sanple loading in
i sohexane/ ne8 i$Ipaser/z bUBY (Melfier 1: 1. Met hod 21B (anal ical): 20 Col um:
Chiral silica gel selector KBD 5326A; 10 m 250 x 4.6 mm eluent:

et oct on:  BsmedCU IR 85 4 Koo o%%ﬁ bt © fnod 22

(preparative): Colum: Chiral silica gel selector KBD 8361, based on the

sel ect or p@ﬁﬁ%mhacryl oyl -L-leucine 25 1-nenthylamde); 10 m 250 x 20
nm eluent: 1so exane/nethyl tert-butyl ether 3:2 (v/v); flow rate: 25

m /mn; ec : erat ure: 24C sanple loading in

i sohexarie/ rﬁfthvl(a Ibfoé‘f"? Nﬂ gteﬁ\g? YPREROXY)aca#e \pt hod 22B (anal ytical):
Columm: Chiral silica gel selector KBD 5326A; 10 m 250 x 4.6 mm el uent:

i sohexane/ methyl tert-butyl ether 23 (v/v); flowrate: | nm/mn; W
detection: 254 nm tenperature: HgGC, $anple loading in eluent. 5 Method 23A

(preparative): Colum: Kromesil 100 CL8; 5 Rem 850x 20 mm flow rate: 25
nmMJm n; running tinme: 20 mn; I@\

20.0g (110 mmol) of 3,5-diethoxyphenol and 30.7g (99.8 mmol) of methyl bromo(4-
bromophenyl)acetate are dissolved in 39 ml of 2-butanone under argon at RT, and 31.0g
(225 mmol) of potassium carbonate are added. The reaction mixture is heated under RF for 4 h.
10 After cooling, the precipitate is filtered off with suction and washed with 2-butanone, and the
filtrate is concentrated. Chromatography on silica gel 60 (mobile phase: toluene) results in 33.1 g

(81% of theory) of the product.
LC-MS (Method 2): R, = 4.64 min.
MS (ESIpos): m/z = 409 (M+H)"

15 'H-NMR (400 MHz, DMSO-dg): = 7.66-7.60 (m, 2 H), 7.53-7.46 (m, 2 H), 6.11 (d, 2 H), 6.09 (t,
1 H), 6.05 (s, 1 H), 3.95 (q, 4 H), 3.66 (5, 3 H), 1.28 (t, 6 H).

Example 3A

(4-Bromophenyl)-(3,5-diethoxyphenoxy)acetic acid



eluent A- water + 0.2%trifluoroacetic acid, eluent B: acetonitrile;

gradient: 5%B (0 min) -+ 95% B (I5 mn) ->5%B (15.1 mn) ->5%B (20
mn); UV detection: 210 nm tenperature: 40C, sanple loading in
acetonitrile/water 2:1 (v/v). 10 N@thod_%gB (anal ical): Colum: Kromasil 100
Cl8; 5 pm 250 x 4 mm flowrate: 1.0 mM/mn; running tine: 20 mn; eluent

A water + 0.2%trifluoroacetic acid, eluent B: acetonitrile; gradient: 5%B
(0 min) ->95% B (10 min) -> 9p%E (4.0 nin) -> 5%B (15.1 mn) -+ 5%B (20
mn); UV detection: 210 nm tenperatufe: 40C sanple loading in
acetonitrile/water 2:1 (v/v). 15 Met bet (prePplarative): Colum: Chira
silica gel selector Daicel Chiral pak 10m| 250 x 20 mm el uent:

i - hexane/ et hanol + 0.296dieth¥LQg1n= 0 (Wyv);, flowrate: 25 m/mn; W
detection: 220 nm tenper &,0fe: Q5C np 3 in i-hexane/ethanol 5:1
(v/v). Method 25A (preparative): 20 Col um: Chi i ca gel selector Daicel
Chiral pak AD; 20 pm 500 x 40 mm eluent: isoprowpariodgpet hanol + 0. 1%

di et hylam ne 85:15 (v/v); flowrate: 100 m/mn; WV detection: 220 nm
tenperature: 30C, sanple |l oading in isopropanol. Method 25B (anal ytical):

Col um: Chil6alg sdlld maolyedf mehdctcsromsphed|)-Clskdiah@akheAb)y)dkbtaemire 268okedt .6 MM

el uent: 25 i sopropano] / hanol + 0. 1% di et hyl am 85:15 (v/y), flowrate:
o 0TI i 200 RRDRrTA ¢ Bo0F HAFT Vi SR i 1 SeCt o kol BF age

el uent. - 5Qarbblpid0d 2264 (THE RRANAL & \HRdted Ghdet RF: foRIh! Alfted EdoliGg B€lpreepiteetior

Dai cel Chiral pak AD; 20 gm 350 x 30 mm eluent: isopropanol/nethanol + 0.1%
di et hyl ami ridteres- ofb the, filtyate fy eppeenypied. He rRsidysi i: takgy WetleWipoand thegsolutiep is

t enper at ur @yir e fotaiRk Svith QRN BthbN ThS RREARPARL ATRIIRARY a JP 022 b{ ¥ddide 1096

Met hod 26B (anal, ical):
strength hydrochloric acid and is extracted three times with ethyl acetate, and the combined ethyl

acetate phases are washed with saturated sodium chloride solution, dried over sodium sulfate,

filtered and concentrated. 16.1 g (99% of theory) of the product are obtained.
10 LC-MS (Method 4): R, = 3.85 min.
MS (ESIpos): m/z = 395 (M+H)"

'"H-NMR (400 MHz, DMSO-dg): & = 13.37 (s, | H), 7.66-7.58 (m, 2 H), 7.53-7.45 (m, 2 H), 6.11-
6.06 (m, 3 H), 5.83 (s, | H), 3.95 (q, 4 H), 1.28 (t, 6 H).

Example 4A

15 2-(4-Bromophenyl)-4,6-diethoxybenzofuran-3(2H)-one

38 ml (407 mmol) of phosphoryl chioride are added to 16.1 g (40.7 mmol) of (4-bromophenyl)-
(3,5-diethoxyphenoxy)acetic acid under argon at RT. The mixture is cooled to 0°C, and 8.32 g
(61.0 mmol) of zinc chloride are added. After 10 min, the ice bath is removed and the mixture is
20  stirred at RT overnight. The reaction mixture is poured into a large amount of ice-water and stirred

for 15 min. Dichloromethane is added, the phases are separated, and the organic phase is washed



Colum: Chiral silica gel selector Daicel Chiral pak AD; 10 gm 250 x 4.6 mm
el uent: isopropanol/nethanol + 0.2%di ethylam ne 85:15 (v/v); flowrate: 1.0
m/mn; W detection: 250 nm tenperature: 25C, sanple loading in eluent.

Met hod 27A (preparative): 10 Col um: Chi_r6§I silica gel selector Daicel

Chi r al pak AD; 20 gm 500 x 40 mm eluent: " isopropanol/ et hanol + 0.1%

di et hyl am ne:; 5 (Vv flow n;

t enper at ur e’ é%r ({"edlo)éerl Gad] nf;uq{aﬁe |F§8r5?1618%ﬁ8 C/el'i%vt dgtrgg &lefg CE%’ %ﬁva)uﬁg RBt hod
27B (anal ytsnlc:algel GO@bMM'phaﬁWotuahelah)HIa(‘matg)&bsuﬁeina(ﬂﬁcg(6%Iotfﬂieor§2hd)ﬂthé raducAD; 10
gm 250 x 4.6 rrm eluent: 15 isopropanol / met hanol + 0.2% di et hyl am ne 85: 15
(v/v); ro UV detection: 250 nm tenperature: 25C, sanple
| oadi ng i n Ayeﬁwgﬁﬂk{ﬂ ég),& repar ative): Columm: Chiral silica gel

sel ect or Dal cel Chi ral pak AD; 20 gm 500 x 40 nm el uent:

i sopr opanol MagESipasnlm/2=071QM€f et hyl am ne 85: 15 (v/v); flowrate: 50 nnin; W
detection: 220 20 nm tenperature: 25C, sanple loading in

i T ca ol SOV vl adVseroY B AR g Vot 20581 hat 9. 4 (b o (&

i sopr opanolllmpsh@(goh oY, 22105yl amo-nes Bk i/ v); flowrate: | m/mn; W
detection: 250 nm tenperature: 25C, sanple loading in eluent. 25 Mt hod 29A

(preparative): Colum: Chiral silica gel selector Daicel Chiral pak AD;, 10 gm
250 x 20 mEX2BBlEd - |- hexane/ et hanol + 0.2% di et hyl ani ne 85:15 (v/v); flow
rate: 25 ml/mn; UV detection: 220 nm tenperature: 25C, sanple |loading in

ethanol. -G8+R OB HRAA}-Y b idee oky-3 GRb LITYihyARibe Ao fifar-2-0RL 3Gk SR bREAIOr
Dai cel Chqualp:%%MlOn[]{g%%X _0%3” eluerlml'gﬁm 0 -0R-3GRenydsoRaAl

10 Under argon, 209g (554 mmol) of 2-(4-bromophenyl)-4,6-diethoxybenzofuran-3-one are
dissolved in 422 ml of degassed methanol and 100 ml of degassed toluene. At RT, 2.00g
(11.1 mmol) of a 30% strength methanolic sodium methoxide solution are added. One minute later,
cinnamaldehyde (9.52 g, 72.0 mmol) dissolved in 111 ml of degassed toluene is added. The
mixture is stirred at RT overnight and then left to stand for 48 h. Subsequently saturated

15 ammonium chloride solution is added and the mixture is extracted three times with
dichloromethane. The combined organic phases are dried over sodium sulfate, filtered and
concentrated. Column chromatography on silica gel 60 (mobile phase: toluene/ethyl acetate 95:5)
results in 10.7 g (38% of theory) of the title compound as racemic mixture and 6.00 g (21% of
theory) of  the diastereomer (R*,R*)-3-[2-(4-bromophenyl)-4,6-diethoxy-3-ox0-2,3-

20  dihydrobenzofuran-2-yl]-3-phenylpropanal as racemic mixture.
LC-MS (Method 4): R;=4.19 min.

MS (ESIpos): m/z = 509 (M+H)"



i sopropanol / met hanol + 0.1%diethylamne 5:1 (v/v); flowrate: | m/mn; W
detection: 250 nm tenperature: 25C, sanple loading in eluent. 5 Method 30A
(preparative): Colum: Chiral silica gel selector ZWE 803AB, based on the
sel ector pol y(N-nethacryl oyl -L- phenyl al_ggi.ne d-neonent hyl am de); 10 m 250 x
20 mm eluent: isohexane/nethyl tert-butyl ether 1:4 (v/v); flowrate: 25

I

Tert-butyl Sonar CADMEE R Raaryt i o2 RO S0y PRCY 39 2 1LY

sel ect or ZVEIBGBABT), 498 d, 1250527 4.6 Hind.2e{ddeht]), 41t (qy2 H.eral-Doit ¢, 2 1k BEL ;
flowrate: | [ n; et.ection: 4 erature: 25C; sanple | oading
in eluent. (d@m%rﬂ %67-%%11&}‘;@9.3%8, fﬁ%ég%tdls es: Exanple I A 15

3, 5- Di et hoxyphenol H3CO H3CO - OH Hydrogen chloride gas is passed into a

sol uti on ofExh@fhla64 1. 49 nol) of phloroglucinol in 600 M of ethanol under RF
for 5 h. Cooling is followed by stirring at RT overnight. Hydrogen chl oride

gas is then i i.n_unde f por. h., After ol.i n the reaction
mxture S o USn R e RS G ot rherb D Bt ea A E - BRI R e and
wat er. The [obgefgaPhsis@ H)diggeparated of f, the aqueous phase is extracted
twice with dichloronethane, and the conbi ned organi c phases are dried over
sodiumsul fate, filtered and concentrat ed.H he residue is distilled in vacuo
(b.p.: 145- 150C/ 0.5 nbar). TheHcggﬁ\Id at e di ssol ved i n dichl oronet hane,
and the solution is extracted fi¥e tijmesOow 5% strengt h agueous potassi um
carbonate solution to renove 5-ethox ' t he organi c phase is
dried over sodiumsulfate, filtered 6 g (57% of theory)
of the product are obtained. -61-

Hc” o

Br

178 ml (17.9 mmol) of a 0.1 M solution of samarium diiodide in THF is cooled to 0°C under
argon, and a solution of 2.60 g (5.10 mmol) of (S*,R*)-3-[2-(4-bromophenyl)-4,6-diethoxy-3-oxo-
10  2,3-dihydrobenzofuran-2-yl]-3-phenylpropanal in 30 ml of degassed THF is added dropwise. The
mixture is stirred at 0°C for 1 h and at RT for 1 h. An ice-cold saturated sodium potassium tartrate
solution with 10% potassium carbonate is added, the phases are separated, the aqueous phase is
extracted three times with dichloromethane, and the combined organic phases are washed with
saturated sodium chloride solution, dried over sodium sulfate, filtered and concentrated. Column
15 chromatography on silica gel 60 (mobile phase: toluene/ethyl acetate 95:5) results in 1.55 g (58%

of theory) of the product as racemic mixture.
LC-MS (Method 3): R, = 4.62 min.
MS (ESIpos): m/z =511 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 7.35-7.28 (m, 2 H), 7.24-7.02 (m, 5 H), 6.91-6.84 (m, 2 H),
20 628(d, 1 H),6.14 (d, 1 H), 5.81 (d, 1 H), 4.84 (s, 1 H), 4.71 (ddd, 1 H), 4.13-3.98 (m, 4 H), 3.32-
3.18 (m, 1 H), 2.58-2.41 (m, 1 H), 2.15 (dt, 1 H), 1.35 (t, 3 H), 1.33 (t, 3 H).

Example 7A

(3S*,3aR*,8bR*)-3a-(4-Bromophenyl)-6,8-diethoxy-8b-hydroxy-3-phenyl-2,3,3a,8b-tetrahydro-

cyclopentafs]benzofuran-1-one



LCMs (Method 1): R =3.32 min. M5 (ESIpos): mz =183 (MH)' 'H NWR (400
MHz, DMSO d6): 5=9.35(s, 1 H, 5.90 (s, 3 H, 3.91 (q, 4 H, 1.27 (t, 6 H.
Exanpl e 2A 5 Met hyl (4-bronophenyl)-(3, 5-di et hoxypheri oxy)acetate H3CO &O
O-CH3 H3C"O O Br  20.0 g (110 nmml) of 3,5-diethoxyphenol and 30.7 g (99.8
mol ) of nethyl brono(4- bronophenyl)acetate are dissolved in 39 m of

2- but anone under argon at RT, and 31.0¢g (625 nmol ) of potassi um car bonate
are added. The reaction m xtureyi ed unger RF for 4 h. 10 After cooling,
the precipitate is filtered off Wth s
the filtrate is concentrated. Chro .
toluene) results in 33.1 g (81 % of opuct. LC- M5 ( Met hod
2): R =4.64 min M (ESIpos); n; \ NVR (400 MHz,
DVBO-d6): S = 7.66-7.60 (nH,&" H)0 .11 (d, 2 H), 6.09 (t,
1H, 6.05 (s, 1 H, 3.95(q, 4 H, 1.28 (t, 6 H. Exanple 3A
(4- Bronmophenyl ) - (3, 5- di et boxyphenoxy) aceti c 62- H3CO O OH H3C~-~0 O Br

Br

2.60 g (5.08 mmol) of (15*,3S*,3aR*,8bS*)-3a-(4-bromophenyl)-6,8-diethoxy-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[b]benzofuran-1,8b-(1 H)-diol are dissolved in 19 mi of DMSO under argon
and cooled to 0°C. 7.80 ml (55.9 mmol) of TEA and a solution of 2.43 g (15.3 mmol) of sulfur
5  trioxide-pyridine complex in 9.60 ml of DMSO are added dropwise, and the mixture is allowed to
warm to RT and is stirred overnight. It is then mixed with ice-cold saturated ammonium chloride
solution and stirred for 30 min. The precipitate is filtered off with suction and washed with a little
water. Gradient chromatography on silica gel 60 (mobile phase: toluene/ethyl acetate) results in

2.00 g (77% of theory) of the product as racemic mixture.
10  LC-MS (Method 5): R, = 4.02 min,
MS (ESIpos): m/z = 509 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 7.39-6.90 (m, 9 H), 6.43 (d, 1 H), 6.17 (d, 1 H), 5.82 (s, 1 H),
4.20-3.93 (m, 4 H), 3.70 (dd, 1 H), 3.12 (dd, 1 H), 2.93 (dd, 1 H), 1.34 (¢, 3 H), 1.30 t, 3 H).

Example 8A

15 (1R*35*3aR*,8bS*)-3a-(4-Bromophenyl)-6,8-diethoxy-3-phenyl-2,3,3a,8b-tetrahydrocyclopenta-
[h]benzofuran-1,8b-(1H)-diol

P HQ:

1.2 ml of glacial acetic acid are added to 814 mg (3.09 mmol) of tetramethylammonium

triacetoxyborohydride in 1.2 ml of acetonitrile under argon, and the mixture is stirred at RT for



16.9 g (41.3 nmmol ) of nethyl (4-bronophenyl)-(3,5-di ethoxyphenoxy)acetate are
dissolved in 80 m of nethanol and 8 mM of water under argon at RT, and 7.99
g (57.8 mmol) of potassium carbonate are added. The m xture is heated under

RF for 4 h. After cooling, the precipitatg is 5 filtered off, the filtrate is
concentrated, the residue is taken up in water and the solution is extracted

four times with-diethyl ether. The aq i dj ust ed.t H 2 by
addi ng 10%d{\§s$T eTg'a? hY%yn(]ﬁ o@%ll (I)TP?OQ) aogi EﬁgﬁsaRﬁ,gﬁgﬁﬁa 3‘%:? reJFOP {1|ern Q'G%"ﬁ%tgomg{bh

et hyl acet diydroxgAghtdyd 26 oab-radhelrdtytlopeaafi]bineofphadenc ane \addddedropivtide as
saturated sodi.umchl oride solution, .dried over diumsulfate, filtered and
concent r at SAUR T AR QS or T OB T T WSRO CYOTER Sb bt stated 6PES g
(Met hod 4) :biRrbonatd s&iatidh R-adddiBo (RSeRABH mikiZz, the3Qbeotdvibidse is dtrdlivE (ARDWIMZ,
DVMSO-d6): S =.13.37 (s, 1 H), 7.66-7.58 gm 2 I—QZ 7.53-7,45‘%;1 2 H, 6. 11-
6.06 (m° 3 dighlorgmethanegand, thejcomhingonganic phasps arp drigd (oyer gpdpym syHateyfiltered and 5

2- (14- Br onoplipiirdiedt GradbRt Jﬁﬂ%ﬂal?cﬁl%ﬂi%a@ﬁc%(&wmo(%bil {49 OtoRfene/dthyI3ackfdfe} _1~0
0 38 nm (407 muol) of phosphoryl "chloride are added to 16.1 g (4)(,).7 nmol ) of
( 4- br omophepsplty in 773ns dyoet Hesry peldhtoprgdust estrpeemaeingktuipder argon at RT. The

m xture is cooled to OC, and 8.32 g (61.0 mmol) of zinc chloride are added.
After 10 erq:lMSQﬁdeithgﬁ15).%]—34i2§n{i1%mved and the mxture is 20 stirred at RT
overnight. The reaction mxture is poured into a | arge anount of ice-water
and stirred for 15 min. D chloronethane is added, the phases are separated,
and the or ddhiESIposiswz+813v@dHdd -63- with water, dried over sodiumsulfate,
filtered and concentrated. G adi ent chromatography on

10 'H-NMR (200 MHz, DMSO-ds): & = 7.27-7.18 (m, 2 H), 7.15-6.96 (m, 7 H), 6.24 (d, 1 H), 6.10 (d,
1 H), 4.95 (s, 1 H), 4.54-4.46 (m, | H), 4.42 (d, 1 H), 4.13-3.89 (m, 5 H), 2.70 (dt, 1 H), 2.01 (dd, 1
H), 1.33 (t, 3 H), 1.31 (t, 3 H).

Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

phase by method 22A.
15 Analytical data (Method 22B):
Enantiomer A: R, = 3.66 min., Enantiomer B: R, = 4.30 min.

Example 9A

(2R*,35*,3aR*,8bR *)-3a-(4-Bromophenyl)-6,8-diethoxy-8b-hydroxy-1-oxo-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[b]benzofuran-2-carboxylic acid

20

The title compound is prepared in analogy to the synthesis of Example 17A starting from Example

7A. The compound is employed directly in the next stage without further characterization.



silica gel 60 (nobile phase: toluene/ethyl acetate) results in 10.2 g (67% of
theory) of the product. LCM (Method 4): R =4.04 min. M5 (ESIpos): nmz =
377 (MtH)" 5 'H NWR (400 MHz, DMSO-d5): S = 7.64-7.58 (m 2 H), 7.28-7.23 (m
2 H, 6.46 (d, I H, 6.19 (d, | H, 57%,(s, I H, 4.22-4.05 (m 4 H),
1.39-1.26 (m 6 H). Exanple 5A
(S*, R*)-3-[2- 4-lB nophenyl ) - 4, 6- di et hoxy- 3- oxo- 2, 3-di hydr obenzof uran-2-yl]-3
- phenyl propﬁ’?@g—g&ﬁe C~~O00H HIC\O' O Br 10 Under argon, 20.9 g (55.4
mol ) of 2-(4-bronophenyl) -4, 6-di et hoxyhenzofuran-3 -one are dissolved in
422 m of deddskdchisrepheayip(3,adicthdPheroxphcetdgassed tol uene. At RT, 2.00 g
(11.1 mmol ) of a 30% strength nethanolic sodi um net hoxi de sol uti on are added.
One mnute later, cinnamal dehyde (9.52 g, 72.0 mmol ) dissolved in 111 m of
degassed toluene is added. The Higxfurg is stirred at RT overnight and then
|l eft to stand for 48 h. Subsequeﬁtly sht ur at ed 15 ammoni um chl ori de sol ution
is added and the m xture is extracte ith dichloronmethane. The
conbi ned organi c phases are dried o ®, filtered and
concentrated. Columm chromat ography . Q0 (nobil e phase:
tol uene/ ethyl acetate 95:5H,CresuDts ™ 1007 ¢ 80%pf theory) of the title
conpound as racem c m xture and 6.00 g (21% of heagny) of the di astereoner
221"

(R*, R*)-3-[2-(4-bronophenyl) -4, 6-di et hoxy 3- 0X0- 233 ]
di hydr obenzof uran-2-yl]-3-phenyl propanal as racem c m xture. LC-M5 ( Met hod
4): "R = 4.19 nin. M (ESIpos): mz = 509 (MrH)' -64- 'H NVR (400 MHz,
DVBO- d6) Ste tBle3Bmpalndlis bilepardd 69andlo@ to the sphtidsis of E@dmple BA gtantin@fréfh methyB1-
5 bromo(4-chlorophenyl)acetate.

Yield: 96% of theory.

LC-MS (Method 2): R; = 3.33 min.

MS (ESIpos): m/z = 365 (M+H)"

'H-NMR (200 MHz, DMSO-d;): & = 7.58-7.47 (m, 4 H), 6.12-6.08 (m, 4 H), 3.95 (q, 4 H), 3.66 (s,
10 3H),128(3H).

Example 11A

(4-Chloropheny!)-(3,5-diethoxyphenoxy)acetic acid

The title compound is prepared in analogy to the synthesis of Example 3A starting from Example
15  10A.

Yield: 91% of theory.

LC-MS (Method 1): R, = 3.80 min.



7.10 (m 5 H), 6.48 (d, 1 H, 597 (d, | H, 4.24 (dd, | H, 4.12 (q, 2 H),
4.01-3.81 (m 2 H, 3.02 (ddd, I H), 2.57-2.44 (m | H, 1.33 (t, 3 H, 1.18
(t, 3 H. Exanple 6A 5

(1S*, 3S*, 3aR*, 8bS*) - 3a- (4- Bronophenyl ) - 648-di et hoxy- 3- phenyl -2, 3. 3a, 8b-tetrah
ydrocycl opent a- [b] benzofuran-1, 8b-(1H)-diol HO H3C-O HO H3C O O Br 178 ni
(17.9 mol) . L i of samariumdiiodide in THE is cooled to OC
under argoMnst%%%&%ij%/%/:héﬁ g%rlg? 2.60 g (5.10 mmol ) of

(S*, R*)-3-[2-(4-bronophenyl ) -4, 6-di et hoxy-3-oxo 10

2, 3- di hydr dHe¥BI(30GVH2,-BMBOLp Aeniy 26 opandl), 7.57 G02 k). 708 (dekjds 64 d-6POEi 3

added dr opw.s h ixture | i dat 0OCfor I h and at RT for 1 h. An

i ce-cold s\z;i'!ll)ug'gé édfegbg}dérﬁ‘p%@az%?brép irtrate solution with 10% pot assi um
carbonate is added, the phases are separated, the aqueous phase is extracted
t hree ti nmeExample iAchl or omet hane, and the conbi ned organi ¢ phases are washed
Wi th saturated sodiumchloride solution, dried over sodiumsulfate, filtered
and concgentrat ed. I 5 chr.omat.ogr on silica gel 60 (nobile phase:

t ol uenelet H{?@'@&%ﬁ’é{%@”%?é}ed}oé%tlﬁ‘fogurg?i?@%gneg (58% of theory) of the product
as racemc mxture. LCGM (Method 3): R = 4.62 min. M (ESIpos): nmz = 511
(MtH)' "H NWR (400 MHz, DMSO-d6): S~ 7.35-7.28 (m 2 H), 7.24-7.02 (m 5 H),
6.91-6.84 (m 2 H, 20 6.28 (d&4 HQ 6.140(d, | H), 5.81 (d, 1 H), 4.84 (s,
1 H), 4.71 (ddd, | H), 4.13-3.98 (m 4 8.32- 3.18 (m | H), 2.58-2.41 (m
| H, 2.15 (dt, I H), 1.35 (t, 3 H), I~ \Exanple 7A (3 S

* 3aR*, 8bR*) - 3a- (4- Bronophenyl ) -6, 8 ‘ :

rahydro- cycl opent a[ b] benz,g;‘émd

The title compound is prepared in analogy to the synthesis of Example 4A starting from Example

11A.
Yield: 85% of theory.

10 LC-MS (Method 1): R, =4.00 min.
MS (ESIpos): m/z = 333 (M+H)"

"H-NMR (200 MHz, DMSO-dg): & = 7.48 (d, 2 H), 7.31 (d, 2 H), 6.47 (d, 1 H), 6.20 (d, 1 H), 5.75
(s, 1 H), 4.22-4.04 (m, 4 H), 1.39-1.37 (m, 6 H).

Example 13A

15 (8*R*)-3-[2-(4-Chlorophenyl)-4,6-diethoxy-3-0x0-2,3-dihydrobenzofuran-2-yl]-3-phenylpropanal




-65- HBCOHO | H3C 11~~O 0 Br 2.60 g (5.08 mml) of (1

S+, 3S*, 3aR*, 8bS*) - 3a- (4- bronophenyl ) - 6, 8- di et hoxy- 3- phenyl - 2, 3, 3a, 8b-

t et rahydr ocycl opent a[ b] benzof uran-1,8b- (I H)-diol are dissolved in 19 m of

DVMSO under argon and cooled to OC 7.80331 (55.9 Mol ) of TEA and a sol ution
e-p

of 2.43 g (15.3 mml) of sulfur 5 trioxi yridine conplex in 9.60 m of

DVBO are a dr L.se,.. and th 1 re IS .o . LS
stirrod ovel i sheSRRRss PRReldil Gt be Suleisdttabfle SEHMILAI AR | e
solution anidAstirred for 30 mn. The precipitate is filtered off with suction
and washed wwth a little water. Gadient chromatography on silica gel 60
(nobi | e phage;.. uene/ et hyl ,.acet at results in 2.00 g (77% of theory) of

t he producfﬁg]éi' grg)&gﬁtlﬂ%o '8 eudr'aes.erTaleﬁ)C-l\/B (Method 5): R = 4.02 min. M
(ESIpos): mz =509 (MtH)®™ 'H NWMR (400 Mz, DMSO-d6): S = 7.39-6.90 (m 9 H),
6.43 (d, | I)-MSGEMethodd). RL=H)09 n5n82 (s, 1 H), 4.20-3.93 (m 4 H), 3.70 (dd, 1
Hy, 3.12 (dd, I H), 2.93 (dd, 1 H, 1.34 (t, 3 H, 1.30 (t, 3 H. Exanple 8A
15 .

(1R*, 35°, 3d¥% (HRosy ™z =A% Bt pheny! ) - 6, 8- di et hoxy- 3- phenyl - 2, 3, 3a, 8b-t et r ah
ydrocycl opent a- [b] benzofuran-I|,8b-(1H)-diol HO H3COHOH3C OO0 Br 1.2 m

of gl aci al "HeeMRQ3GCMEzZADSOdFEd =t9328d41 AR 7(63 (2 FNDL) (HE H), 7.28-7.25 (m, 2 H),

tetramet hyl a, i u triacetoxybqr dride in 1. of ~acetonitrile under
argon, and 7t1r?g¥ﬁ§n§l‘b§]r@’ ?é%‘f’i]#%agéﬁ i 6?3 (‘ﬁ’ I H% ‘mz (g, 2 H), 3.98-3.85 (m, 2 H),

3.01 (ddd, 1 H), 2.54-2.47 (m, 1 H), 1.33 (t, 3 H), 1.17 (1, 3 H).

Example 14A

10 (1S*,3S*3aR*,8bS*)-3a-(4-Chlorophenyl)-6,8-diethoxy-3-phenyl-2,3,3a,8b-tetrahydrocyclopenta-
[b]benzofuran-1,8b-(1 H)-diol

The title compound is prepared in analogy to the synthesis of Example 6A starting from Example
13A.

15 Yield: 55% of theory.
LC-MS (Method 3): R, =3.79 min.
MS (ESlIpos): m/z = 467 (M+H)"

'H-NMR (200 MHz, DMSO-dg): 8 = 7.26-7.05 (m, 7 H), 6.89-6.85 (m, 2 H), 6.28 (d, 1 H), 6.14 (d,
1 H), 5.81 (d, 1 H), 4.84 (s, 1 H), 4.76-4.67 (m, 1 H), 4.12-3.99 (m, 4 H), 3.31-3.19 (m, 1 H), 2.47-
20 242 (m, 1 H), 2.23-2.04 (m, 1 H), 1.39-1.30 (m, 6 H).



-66- 0.5 h. Then 105 ng (0.21 nmol) of

(3S*, 3aR*, 8hR*) - 3a- (4- br onophenyl ) - 6, 8- di et hoxy- 8b-

hydr oxy- 3- phenyl - 2, 3, 3a, 8b-t et rahydr ocycl opent a[ b] benzof uran-1-one are added
dropwi se as solution in 12 m of acetonifrile. The mxture is stirred at RT
overnight. At O0C, saturated sodium bicarbonate solution is added to the
reaction mxtur he aqueous phase is extracted twice with 5

di chl oronet%%ﬁ’ﬁll% t he conbi ned organi ¢ phases are dried over sodium
sulfate, filtered and concentrated. G adi ent chromatography on silica gel 60

(rmobi l e phe(SSa* 3dRGl&hEh)a?ae(ﬂKSHlorapiﬁhyﬂ]-é,)l-dieltlEﬁyl-ISb-hydrnxymp}mgyl(Zl%,&hf-tetrkiﬁfdroy) of

t he product %@gn fmxtlure LCGM5 (Method 1): R =4.20 mn. M
(ES| pos) : TRFEP 119 B NVR (200 Mz, DMBO-d6): S = 7.27-7.18 (m 2
H), 7.15-6. 96 (m 7 H, 24(d | H, 6.10 (d, | H), 4.95 (s, 1 H),
4.54-4.46 (m | H, 4.42 (d, | H, A13-3.89 (m 5 H, 2.70 (dt, 1 H, 2.01

(dd, 1 H, 1.33 (t, 3 H, 1. 31H4Ct 3CH),.Prgparative separation of the

i i LC on a chiral phase by
met hod 22A. 15 Anal ytical data (Met AL R =3.66 mn.,
Enantioner B: R = 4,30 mn. Exanpl
8bR*) - 3a- (4- Bronophenyl ) - 6, 8- diat hoxy - S~Rhyr §
a, 8b- tetrahydrocycl opent a["kﬁ:benﬂ)furan 2- car
HO 3C O 20 Br The title conpound is prepar

Exanpl e 17A starting from Exanpl e

=0 013 - phenyl -2, 3, 3
ic acid OO H3C O HO OH
anal ogy to the synthesis of

Cl

5  The title compound is prepared in analogy to the synthesis of example 7A starting from Example
14A.

Yield: 93% of theory.
LC-MS (Method 5): Ry =1.27 min.
MS (ESIpos): m/z = 465 (M+H)"

10 'H-NMR (300 MHz, DMSO-dg): & = 7.19-6.97 (m, 9 H), 6.43 (d, 1 H), 6.16 (d, 1 H), 5.78 (s, 1 H),
4.12-3.95 (m, 4 H), 3.71 (dd, 1 H), 3.15-2.89 (m, 2 H), 1.34 (¢, 3 H), 1.30 (t, 3 H).

Example 16A

(1R*,3S* 3aR* 8bS*)-3a-(4-Chlorophenyl)-6,8- dlethoxy-B-phenyl 2,3,3a,8b-tetrahydrocyclopenta-
[b]benzofuran-1,8b-(1 H)-diol

AN HQ:

15

The title compound is prepared in analogy to the synthesis of Example 8A starting from Example
15A.



7A. The conpound is enployed directly in the next stage w thout further
characterization. -67- Exanple 10A

(4- Met hyl chl or ophenyl ) - (3, 5- di et hoxyphenoxy) acetate H3C 0 O 01~ CH3 H3CO O
| d The title conpound is prepared in_a7r11ql ogy to the synthesis of Exanple
2A starting fromnethyl 5 brono(4-chlorophenyl)acetate. Yield: 96% of

theory. LCGWME ( h 2): R =3.33 mn. M (ESIpos): mz = 365 (MtH)'

' H NVR (200%%}0%%"6%): b =7.58-7.47 (m 4H, 6.12-6.08 (m 4 H), 3.95
(g, 4 H, 3.66 (s, 10 3 H), 1.28 (t, 3 H). Exanple 11A

(4- Chl or opHemMs Medhdd-20tiRet=HdRydhenoxy) acetic acid H3COOOH H3 C~\0O1 O
Cl The title conpound is prepared in analogy to the synthesis of Exanple 3A
starting fr anpl e, _ A..-Yield: 91 %of theory. LCM (Method 1): R =
280 mm. @g‘(ﬁiné‘é‘)’ &z =135 1)

'"H-NMR (200 MHz, DMSO-d): § = 7.20-6.96 (m, 9 H), 6.24 (d, 1 H), 6.10 (d, 1 H), 4.95 (s, 1 H),
5  4.54-4.47 (m, 1 H), 4.42 (d, 1 H), 4.13-3.89 (m, 5 H), 2.70 (dt, 1 H), 2.01 (dd, 1 H), 1.33 (t, 3 H),
1.31 (¢, 3 H).

Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

phase by method 21A.
Analytical data (Method 21B):
10  Enantiomer A: R, = 4.52 min., enantiomer B: R, = 7.56 min.

Example 174

(2R*,35* 3aR *,8bR *)-3a-(4-Chlorophenyl)-6,8-diethoxy-8-hydroxy-3-pheny}-2,3,3a,8b-
tetrahydrocyclopenta[b]benzofuran-2-carboxylic acid

15 A mixture of 500 mg (1.08 mmol) of (35*,3aR* 8bR*)-3a-(4-chlorophenyl)-6,8-diethoxy-8b-
hydroxy-3-phenyi-2,3,3a,8b-tetrahydrocyclopenta[b]benzofuran-1-one (Example 15A) and 1.08 ml
(2.15 mmol) of a 2 M solution of methoxymagnesium methyl carbonate in DMF is heated with
stirring at 100°C in a closed vessel for 16 h. The resulting suspension is then poured into a mixture
of ice-cold 5N hydrochloric acid and ethyl acetate. The organic phase is separated off, washed
20  with saturated sodium chloride solution, dried over magnesium sulfate, filtered with suction and
concentrated. 531 mg of crude product are employed directly in the next stage without further

characterization.



(ESI po
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, 7.57
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M5 (ESI pos)ﬁxa
7.31 (d, 2 H,

s): mz =351 (MtH)' 'H- NVR (300 MHz, DMSO-d6): S = 13.26 (br. s, |
(d, 2 H, 7.48 (d, 2 H, 6.11-6.09 (m 3 H), 585 (s, 1 H, 3.95

, 1.28 (t, 3 H. Exanple 12A 5

4- Chl or ophenyl ) - 4, 6- di et hoxybenzof uran,3(26)-one H3C0 0 CI H3CQ0 O The

| e conpound is prepared in analogy to the synthesis of Exanple 4A starting

1 s Yield: 85% of theory. 10 LCGMS (Method 1): R = 4.00 mn.
=333 (MtH)' "H- NWR (200 MHz, DMSO-dO): S = 7.48 (d, 2 H,
6.47 (d, I H, 6.20 (d, 1 H, 575 (s, 1 H, 4.22-4.04 (m 4

H), 1.39-1.3¥B{sAp-n@thdxyetioxghpiiercll3A 15

(S*, R*)-3-[2-(4-Chl orophenyl) -4, 6-di et hoxy- 3- oxo- 2, 3-di hydr obenzof uran- 2-yl ] -
3- phenyl propanal O H3C~~0 0 H H3C0 OM The title conpound is prepared
in anal ogy to the synthesis of Examb€¢ targing fromExanple 12A. Yield:

35% of theory (pure diastereoner) ’C- VB (Methibd 4): R = 4.09 mn.

10

15

20

0
He™ "o OH

Hydrogen chloride gas is passed into a solution of 50.0 g (397 mmol) of phloroglucinol in 500 ml
of ethylene glycol monomethyl ether at 80°C over the course of 4 h. Addition of a further 300 ml
of ethylene glycol monomethyl ether is followed by heating under RF while continuing to pass in
hydrogen chloride gas for 2 h. The mixture is cooled and concentrated, the residue is taken up in
200 ml of DMF, 10.9 g (79.2 mmol) of potassium carbonate are added, and the mixture is heated to
50°C. Then 10.9 g (78.2 mmol) of 2-bromomethyl methyl ether are added dropwise as solution in
100 ml of DMF. The mixture is stirred at 50°C for 2 h. It is then concentrated, the residue is taken
up in a mixture of diethyl ether and water, the phases are separated and the aqueous phase is
extracted twice with diethyl ether. The aqueous phase is adjusted to a pH of 5 with concentrated
hydrochloric acid and extracted three times with diethyl ether. The combined organic phases are
washed with saturated sodium chloride solution, dried over sodium sulfate, filtered and
concentrated. Gradient chromatography on silica gel 60 (mobile phase: toluene/ethyl acetate)

results in 9.20 g (10% of theory) of the product.
LC-MS (Method 9): R, = 1.60 min.
MS (ESIpos): m/z = 243 (M+H)"

"H-NMR (300 MHz, DMSO-de): & = 9.35 (s, 1 H), 5.97-5.91 (m, 3 H), 4.01-3.96 (m, 4 H), 3.63-
3.58 (m, 4 H), 3.29 (s, 6 H).

Example 19A

Methyl [3,5-bis-(2-methoxyethoxy)-phenoxy]-(4-bromopheny!)acetate



5 MS (ESIpos): mz = 465 (MrH)' ' H- NMR (300 Miz, DMBO-d6): S = 9.32 (d, 1 H),
7 (d, 2 7.51 (d, 2 H), 7.28-7.25 (m 2 H), 7.19-7.08 (m 3 H, 6.46

(d, | H), 4.23 (dd, | H), 4.12 (q, 2 H), 3.98-3.85 (m 2 H),
. 2.54-2.47 (m 1 H), 1.333(t, 3 H, 1.17 (t, 3 H. Exanple

14A 10
(Is*, 35, 3aR*, 8bS*) - 3a- (4- Chlorog@enyl - 6, 8-di et hoxy- 3- phenyl -2, 3, 3a. 8b-tetra
hydr ocycl opent a- [ b] benzof ur an:d” 8 ©diol HO 113C 0 HOo H3 COC

he synthesis of Exanpl e 6A
81> LC- MBS (Method 3): Rr =
NVR |( 200 , DMBO-d6): S =
6.14 (d, 1 H), 5.81
(m 4 H), 3.31-3.19
.39-1.30 (m 6 H).

The title conpound is prepared in analog
starting from Exanple 13A 15 Yi el d:
3.79 mn. WM (ESlpos): nmhz = 467 (MW
7.26-7.05 (m 7 H), 6.89-6.86 2
(d, | H, 4.84 (s, 1 H@?G%Pﬂ] H),él
(m I H, 2.47- 20 2. 42 (m 1 H, 2. 23- 2 04 (m 1
-70- Exanple 15A (3 S

Br
* 3aR*, 8bR*) - 3a- (4- Chl or ophenyl ) - 6, 8- di et hoxy- 8b- hydr oxy- 3- phenyl - 2, 3, 3a, 8b-t

etrahydro- cycl opent a[ b] benzof uran-1-one H3CO HO H3C O ~O
The title compound is prepared in analogy to the synthesis of Example 2A starting from Example

18A.

Yield: 73% of theory.
5 LC-MS (Method 3): R,=4.17 min.
MS (ESlIpos): m/z = 470 (M+H)"

"H-NMR (300 MHz, DMSO-dg): 8 = 7.66-7.60 (m, 2 H), 7.52-7.46 (m, 2 H), 6.17-6.13 (m, 3 H),
6.07 (s, 1 H), 4.05-4.00 (m, 4 H), 3.66 (s, 3 H), 3.63-3.59 (m, 4 H), 3.29 (s, 6 H).

Example 20A

10 [3,5-Bis+(2-methoxyethoxy)-phenoxy]-(4-bromophenyl)acetic acid

The title compound is prepared in analogy to the synthesis of Example 3A starting from Example

19A,
Yield: 86% of theory.

15  LC-MS (Method 3): R, = 3.68 min.
MS (ESIpos): m/z = 456 (M+H)"

'H-NMR (300 MHz, DMSO-d¢): 8 = 13.3 (s, 1 H), 7.65-7.59 (m, 2 H), 7.53-7.47 (m, 2 H), 6.14 (s,
3 H), 5.86 (s, 1 H), 4.05-4.00 (m, 4 H), 3.64-3.59 (m, 4 H), 3.29 (s, 6 H).



C 5 The title conpound is prepared in analogy to the synthesis of exanple
7A starting from Exanple 14A. Yield: 93% of theory. LCMS (Method 5): R =
1.27 mn. M (ESIpos): mz = 465 (MtH) " 10 H—NNR (300 MHz, DMSO-d6): S =
7.19-6.97 (m 9 H), 6.43 (d, | , 6.16 fg , 5.78 (s, I H, 4.12-3.95
(m 4H, 3.71 (dd, | H, 3.15- 89 (m H) 34 (t, 3 H, 1.30 (t, 3 H).
Exanpl e 16 1Ft*|é
S*, 3aR*, 8b = Chl or ophenyl ) - 6, 8- di et hoxy- 3- phenyl - 2, 3, 3a, 8b-t et rahydroc
ycl openta- [b]benzofuran-1,8b-(IH-dial HO HBCOHO OO0 H3C 15 d The title
conpound i 4,gBegamethoxyetiang)-D¢bromopheeylshanrblesnsS(2H)-daxanpl e 8A starting from
Exanple 15A. -71- Yield: 83%of theory. LCGM (Method 2): R =4.59 min. M
(ESIneg): mz = 465 (MH) 'H NVRA 200 NPE DWBC>d6) S=7.20-6.96 (m 9 H,
6.24 (d, 1 H, 6.10 (d, | H Ha&~ 5 4.54-4.47 (n1 1 H, 4.42 (d,
1 H, 4.13-3.89 (m 5 H), 2.70 (dt, | H} 20(dd | H, 1.33 (t, 3 H),

1.31 (t, 3 H. Preparative separation h { acempt=n nt o the enantioners is

carried out by HPLC on a chiral
The title compound is prepared in analogy to the synthesis of Example 4A starting from Example

o
HC™ "0
5 20A.

Yield: 19% of theory.
LC-MS (Method 2): R, = 4.29 min.
MS (ESIpos): m/z = 438 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): & = 7.64-7.58 (m, 2 H), 7.29-7.23 (m, 2 H), 6.50 (d, 1 H), 6.26 (d,
10 1H),5.74 (s, 1 H), 4.27-4.15 (m, 4 H), 3.71-3.62 (m, 4 H), 3.32 (s, 3 H), 3.31 (s, 3 H).

Example 22A

(S*,R*)-3-[4,6-Bis-(2-methoxyethoxy)-2-(4-bromophenyl)-3-o0x0-2,3-dihydrobenzofuran-2-yl1]-3-
phenylpropanal

15 The title compound is prepared in analogy to the synthesis of Example 5A starting from Example
21A.

Yield: 30% of theory.

LC-MS (Method 2): R, = 4.48 min.



phase by nethod 21A. Analytical data (Method 21 B): 10 Enantioner A: R =
4.52 mn., enantioner BB R = 7.56 mn. Exanple 17A (2R*,3

S*, 3aR*, 8bR*) - 3a- (4- Chl or ophenyl ) - 6, 8- di et hoxy- 8- hydr oxy- 3- phenyl - 2, 3, 3a, 8b-
t et rahydr ocycl opent a[ b] benzof ur an- 2- car quyI icacid O O~-OH HC O HO HO 3C
OCI 15 A mxture of 500 ng (1.08 nmmol ) o

(3S*, 3aR*, gﬁﬁ*ﬁl %_f}é;lgg(g{ nyI) 6, 8- di et hoxy- 8b-

hydr oxy- 3- tetT ahydrocycl opent a[ b] benzof uran-1-one (Exanpl e
15A) and 1.08 m (2 15 mml) of a 2 Msolution of nethoxymagnesi um net hyl
car bonat e |HI~DWK(B@) kiélat BMS@-dsh 5 sP532 (d,igH)ar.6106C (mn2 &).c1. G)ISMIS uessH), 720r 16

nyar ochl or 14T & Mt by ook 221 S Bog B B el EmloarEFLR ot

washed 20 wiggks. sssa(humt)e;issspds G2l 954-dao &QULH) 9n0 (K18 He.B . ZME13 prgroe{sddum
sulfate, filtered with suction and concentrated. 531 ng of crude product are
enpl oyed ditP e%?q ¥4 f{ntlfd- next stage without further characterization. -72-
Exanpl e | 8A 3, 5-Bi s-(2-nethoxyet hoxy)-phenol H3CO H3C110 O A OH Hydrogen

chl ori de ga&ab?' leaased into a solution of 50.0 g (397 nmmol ) of phl orogl uci nol
in 500 m 0 yl ene gl ycol nononethyl ether at 80C over the course of 4

h. Addition of a further 300 ni
3,5 Bls-(2 chloroethoxy)phenol

C'\/\o

C'\/\O/©\OH

Hydrogen chloride gas is passed into a solution of 150 g (1.19 mol) of phloroglucinol in 1000 ml

10 of 2-chloroethanol at 80°C over the course of 5 h. Cooling is followed by stirring at RT overnight.
The mixture is then heated at 80°C while continuing to pass in hydrogen chloride gas for 2 h. The
mixture is cooled and concentrated, the residue is taken up in a mixture of dichloromethane and
water, the phases are separated, and the aqueous phase is extracted twice with dichloromethane.
The combined organic phases are dried over sodium sulfate, filtered and concentrated. Column

15 chromatography on silica gel 60 (mobile phase: toluene/ethyl acetate 95:5) results in 81.2 g (27%
of theory) of the product.

LC-MS (Method 4): R, = 3.27 min.
 MS (ESIpos): m/z =252 (M+H)"

"H-NMR (200 MHz, DMSO-dg): & = 9.51 (s, 1 H), 6.03-5.96 (m, 3 H), 4.20-4.13 (m, 4 H), 3.94-
20 3.86 (m, 4 H).

Example 24A

Methyl [3,5-bis-(2-chloroethoxy)phenoxy]-(4-chlorophenyl)acetate



of ethylene glycol nononethyl ether is foll owed by heating under RF while
continuing to pass in hydrogen chloride gas for 2 h. The m xture is cool ed
and concentrated, the residue is taken up in 200 m of DW, 10.9 g (79.2
mrol ) of potassium carbonate are added, _.agd the m xture is heated to 50C
Then 10.9 g (78.2 mmol ) of 2-brononethyl nethyl ether are added dropw se as
solution in 10 100 m of DW. ‘Eﬂe\*m'/%ure is stirred at 50C for 2 h. It is
then concentrated, the residue 1ssake@ up in a mxture of diethyl ether and
wat er, the phases are separated and thg aqueous phase is extracted tw ce
with diethyl ether. The aqueous phase-f<s adP e \g?_ka pH of 5 with
concentrated hydrochloric acid and 4 ted Jthre imes with diethyl ether.
The conbi ned organi ¢ phased.ar wa phl h skat urated sodi um chl ori de
solution, dried over sodium sul f at&, tered any oncentrated. G adi ent
chromat ography on silica gel 60 (nobile phase: tg [ ethyl acetate)

results in 9.20 g (10% of theory) of the product. N M(Mthod 9): R = 1.60
mn. M (ESIpos): mz = 243 (MtH)' 'H NWR (300 MHz, DVsO-d5): 5 = 9.35 (s, 1
H, 5.97-5.91 (m 3 H, 4.01-3.96 (m 4 H), 3.63- 20 3.58 (m 4 H), 3.29 (s,
6 H). Exanplhe titlg forthveduhy s prepared in analogy to the synthesis of Example 2A starting from Example

[ 3, 5- bi s- (2+pet hoxyet hoxy) - phenoxy] - (4- bronophenyl ) acetate -73- H3C110 ~~O\
O 011 CH3 COOI Br The title conpound is prepared in analogy to the

synt hesis of Exanple 2A starting from Exanple 18A. Yield: 73%of theory. 5
LC- MS ( Met hGeld3}6% & theord. 17 mi n.

5 LC-MS (Method 4): R, = 4.05 min.
MS (ESlpos): m/z = 433 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 7.59-7.54 (m, 2 H), 7.52-7.46 (m, 2 H), 6.23-6.18 (m, 3 H),
6.13 (s, 1 H), 4.24-4.19 (m, 4 H), 3.93-3.88 (m, 4 H), 3.67 (s, 3 H).

Example 25A

10 [3,5-Bis-(2-chloroethoxy)phenoxy]-(4-chlorophenyljacetic acid

C'\/\O

O OH
Seehen
Cl

The title compound is prepared in analogy to the synthesis of Example 3A starting from Example

24A.
Yield: 92% of theory.

15 LC-MS (Method 4): R, = 3.91 min.
MS (ESIpos): m/z =419 (M+H)"

'H-NMR (200 MHz, DMSO-dq): 6= 13.4 (s, 1 H), 7.61-7.53 (m, 2 H), 7.52-7.45 (m, 2 H), 6.19 (s,
3 H), 5.92 (s, 1 H), 4.25-4.16 (m, 4 H), 3.96-3.88 (m, 4 H).



M5 (ESIpos): mz = 470 (MtH)© 'H NWR (300 MHz, DMSO-d6): S = 7.66-7.60 (m 2
Hy, 7.52-7.46 (m 2 H, 6.17-6.13 (m 3 H, 6.07 (s, 1 H, 4.05-4.00 (m 4
H, 3.66 (s, 3 H, 3.63-3.59 (m 4 H), 3.29 (s, 6 H. Exanple 20A 10

[ 3, 5- Bi s-(2- met hoxyet hoxy) - phenoxy] - (4- br,gnophenyl ) acetic acid HC-O'-""'-"0O
O OH H3C01: 0 Br The title conpound is prepared in analogy to the synthesis
of Exanpl eE,Amstle ing fromExanple 19A. Yield: 86% of theory. 15 LC- M5
(Method 3):=R—=—3.68 min. M (ESIpos): mz = 456 (MtH)' 'H NVR (300 MHz,
DMSO-d6): S =13.3 (s, 1 H, 7.65-7.59 (m 2 H, 7.53-7.47 (m 2 H), 6.14 (s,
3 H), 5. 86 4&Bist(24hlprodthos)4L-(@@hlomphehybhbenBfisah-F268Borfeny 4 H), 3.29 (s, 6 H).
-74- Exanple 21A

4, 6- Bi s- (2-met hoxyet hoxy) -2-(4 prom) henyl ) - benzof ur an- 3( 2H) - one
1-13c110,,,,~O0 O HC 110,,,,\0 8 dhe title conpound is prepared in

anal ogy to the synthesis of Exanple 4A|starting fromExanple 5 20A. Yield:
19% of theory. LCG-M5 (Method 2): R =4 i n.

Cl\/\o

The title compound is prepared in analogy to the synthesis of Example 4A starting from Example
5 25A.

Yield: 55% of theory.
LC-MS (Method 3): R, = 3.82 min.
MS (ESIpos): m/z = 401 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): & = 7.51-7.45 (m, 2 H), 7.36-7.30 (m, 2 H), 6.57 (d, 1 H), 6.32 (d,
10 1H),5.79 (s, 1 H), 4.45-4.35 (m, 4 H), 4.02-3.89 (m, 4 H).

Example 27A

(S*,R*)-3-[4,6-Bis-(2-chloroethoxy)-2-(4-chlorophenyl)-3-0x0-2,3-dihydrobenzofuran-2-yl]-3-
phenylpropanal

15  The title compound is prepared in analogy to the synthesis of Example 5A starting from Example
26A.

Yield: 48% of theory.

LC-MS (Method 4): R, =3.72 min.



M5 (ESIpos): mz = 438 (M+l-)' "H NWR (300 Mz, DMSO-d6): 6 = 7.64-7.58 (m 2
H, 7.29-7.23 (m 2 H, 6.50 (d, 1 H, 6.26 (d, 10 1 H), 5.74 (s, | H,
4.27-4.15 (m 4 H, 3.71-3.62 (m 4 H), 3.32 (s, 3 H, 3.31 (s, 3 H. Exanple
22A - 78 -
(S*,R*)-3-[4, 6-Bi s-(2-nmet hoxyet hoxy) - 2- (4- br onophenyl ) - 3- oxo- 2, 3- di hydr obenzo
furan-2-yl ]y L | © 0 H3C-0"OOO 0 / H3CBr 15 The title
conmpound isM%F%%goﬁg#/?nggﬁQ?olgy to the synthesis of Exanple 5A starting from
Exanmple 21A. Yield: 30%of theory. LGM (Method 2): R = 4.48 mn. -75- M
(ESI pos): MHANMREZ@® Mu=HPMSOHINNRE § 39 0d, NHE), 7 BRBG2dB6) 2 1B, 50788 (K}, H), 7Hp;

167752 (1 S B85 A7 o AP A Bty gy A 2

4.08-3. 93 (Hn 3.29-bp4 (n3.208); 3.863.76 1, ZHKIB,023ddid 1 BL),2H6(3M6 (h, HH). 3. 30 (s, 3 H),
3.22 (s, 3 H, 3.01 (ddd, 1 5 H), 2.56-2.46 (m | H). Exanple 23A
3,5-Bi s-s( Z-é:xmnoieoz E\hoxy) phenol C

{15*,35* 3aR* 8bS*)-6,8-Bis-(2-chloroethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopentafb]benzofuran-1,8b-( 1 H)-diol

The title compound is prepared in analogy to the synthesis of Example 6A starting from Example

10 27A.
Yield: 31% of theory.
LC-MS (Method 5): R,=4.01 min.
MS (ESIpos): m/z = 535 (M+H)"

"H-NMR (300 MHz, DMSO-dq): & = 7.26-7.15 (m, 4 H), 7.10-7.03 (m, 3 H), 6.92-6.86 (m, 2 H),
15 638(d, 1 H), 625 (d, 1 H), 5.68 (d, 1 H), 4.83 (s, | H), 4.82-4.73 (m, 1 H), 4.36-4.28 (m, 4 H),
4.02-3.93 (m, 4 H), 3.29-3.23 (m, 1 H), 2.51-2.43 (m, 1 H), 2.17 (ddd, 1 H).

Example 29A

(35*,3aR*,8bR *)-6,8-Bis-(2-chloroethoxy)-3a-(4-chloropheny!)-8b-hydroxy-3-phenyl-2,3,3a,8b-

tetrahydrocyclopenta[b]benzofuran-1-one



O C~~O/ OH Hydrogen chloride gas is passed into a solution of 150 g (1.19
nol ) of phloroglucinol in 1000 M 10 of 2-chl oroethanol at 80C over the
course of 5 h. Cooling is followed by stirring at RT overnight. The m xture
is then heated at 80C while continuing tggpass in hydrogen chloride gas for 2
h. The mxture is cooled and concentrated the residue is taken up in a

m xture of dichloromethane and. water, the pRases are separated, and the
aqueous phase is extracted tmnge\mrfﬁ\;rchlo onet hane. The conbi ned organic
phases are dried over sodiumsulfate, fii H&redand concentrated Col um 15
chromat ography on silica gel 60 (nobi > . gt hyl acetate 95:5)
results in 81.2 g (27% of theory) o] y (Met hod 4) . R, =
3.27 min. M (ESIpos): mg. = 232 (N , DMBO-d6): 6 = 9.51
(s, 1 H, 6.03-5.96 (m 3 H)3 4. (
Exanpl e 24A Met hyl [ 3, 5- bi s-(2- chIoroethoxy)p
-76- C~0OO0I ~CH3 O/ d~~\ d The titl pound is prepared in

anal ogy to the synthesis of Exanple 2A starting fnom Exanple 23A Yield: 76%
of theory. 5 LCM5 (Method 4): R = 4.05 mn. Cl

]1-(4- chIorophenyI)acetate

The title compound is prepared in analogy to the synthesis of Example 7A starting from Example
28A.

Yield: 71% of theory.
5 LC-MS (Method 2): R, = 3.40 min.
MS (ESlIpos): m/z = 533 (M+H)"

'H-NMR (300 MHz, DMSO-dg): § = 7.21-7.15 (m, 2 H), 7.12-7.05 (m, 3 H), 7.02-6.96 (m, 4 H),
6.54 (d, 1 H), 6.30 (d, 1 H), 5.87 (s, 1 H), 4.36-4.26 (m, 4 H), 3.99-3.94 (m, 2 H), 3.90-3.85 (m, 2
H), 3.73 (dd, 1 H), 3.11 (dd, 1 H), 2.93 (dd, 1 H).

10 Example 30A

(1R*,35* 3aR *,8bS*)-6,8-Bis-(2-chloroethoxy)-3a~(4-chlorophenyl)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[b]benzofuran-1,8b-(1 H)-diol

The title compound is prepared in analogy to the synthesis of Example 8A starting from Example

15 29A.
Yield: 85% of theory.

LC-MS (Method 1): R;=4.09 min.



M5 (ESIpos): mz = 433 (MtH)' 'H NWR (400 MHz, DMBSO-d,,): S = 7.59-7.54 (m 2
H, 7.52-7.46 (m 2 H), 6.23-6.18 (m 3 H, 6.13 (s, | H, 4.24-4.19 (m 4
H, 3.93-3.88 (m 4 H), 3.67 (s, 3 H. Exanple 25A 10

[ 3, 5-Bi s- (2-chl or oet hoxy) phenoxy] - (4-chl.ggophenyl )acetic acid C O \ O OH
Cl~~0O1 / OC The title conpound is prepared in analogy to the synthesis of

Exarrpl e 3A 24A. Yield: 92% of theory. 15 LC-MS (Met hod

l\géﬂfstlﬁ&?% EESI g@# mz = 419 (MtH)' 'H NVR (200 MHz, DMSO- d6):
5=134(sIH),761753m2H),752745(m2H),619(s 3 H,
5.92 (s, | 'HNMR (E(EI-MHLGDMSO -d4): B, 7.13 -0 31, 381)( 13 @, HH), 6.2171d, B a7 ds, 268,

& Orhe 1 SRRt Y B AL PLOPIE d P ARE I G0 2 BB, LD 0D D

Cl The titl'é conp spre’ardln an ogytothe
starting fr(dnmEIdaerpIe 5 25A. Yield: 55% of theory.

5 Example 31A

Methyl [3,5-Bis-(2-chloroethoxy)phenoxy]-(4-bromophenyl)acetate

O 0
o e:
Cl
\/\O o
Br

The title compound is prepared in analogy to the synthesis of Example 2A starting from Example

23A.

10 Yield: 48% of theory.
LC-MS (Method 4): R;=4.11 min.
MS (ESIpos): m/z =477 (M+H)”

'H-NMR (400 MHz, DMSO-de): = 7.68-7.60 (m, 2 H), 7.54-7.45 (m, 2 H), 6.23-6.18 (m, 3 H),
6.13 (s, 1 H), 4.25-4.17 (m, 4 H), 3.95-3.87 (m, 4 H), 3.66 (s, 3 H).

15 Example 32A

[3,5-Bis-(2-chloroethoxy)phenoxy]-(4-bromophenyl)acetic acid

Cl\/\o



LC-M5 (Method 3): R =3.82 min. M (ESlpos): mz = 401 (MH)' ' H NWR (300
MHz, DMSO-d6): S = 7.51-7.45 (m 2 H), 7.36-7.30(m 2 H, 6.57 (d, | H,
6.32 (d, 10 1 H), 5.79 (s, 1H),445-435(m4H) 4.02-3.89 (m 4 H.
Exanpl e 27A

(S*, R*) - 3-[ 4, 6- Bi s- (2- chl or oet hoxy) - 2- (4- chI or ophenyl ) - 3- oxo- 2, 3- di hydr obenzo

furan-2-yl] I ti ound
uran 231 Ik RUSLE AARIRI0R sl A 50 e el 3A IR i el

26A. Vi el d:3148% of theory LC—I\/B (Method 4): R =3.72 min. -78- M5 (ESI pos):
mz = 533 (MtH)+ "H NWVR (200 MHz, DMSO-d6): S =9.33 (d, | H, 7.68-7.62 (m

2 H, 7.54-7.486 , 71.29- 7.24 (m 2 H, 7.19-7.09 (m 3 H), 6.57 (d, |
H), 6.09 ( ,‘elﬁ'gﬁﬂ)/{%figefgh.% (m 2 H, 4.30-4.09 (m 3 H), 3.99-3.94 (m 2
H, 3.81-3.76 (m 2 H), 3.02 (ddd, | H, 2.56-2.46 (m 1 H. 5 Exanple 28A (1
S*, 3 S*, 3aRC-BISSMethod 8): Bi s432mih| or oet hoxy) - 3

a- (4-chl or ophenyl) - 3- phenyl - 2, 3, 3a, 8b-
tetrahy@roci\xﬂé%%eorsl}_%bzle&n&&)j}%uan-I,8b-(IH)-di oo d""""'-" HOOHO Cd-~0OO0O

'H-NMR (300 MHz, DMSO-dg): 8 = 13.4 (s, 1 H), 7.64-7.58 (m, 2 H), 7.52-7.46 (m, 2 H), 6.21-
6.16 (m, 3 H), 5.85 (s, | H), 4.24-4.18 (m, 4 H), 3.93-3.88 (m, 4 H).

Example 33A

4,6-Bis-(2-chloroethoxy)-2-(4-bromophenyl)benzofuran-3(2H)-one

10

The title compound is prepared in analogy to the synthesis of Example 4A starting from Example

32A.

Yield: 16% of theory.

LC-MS (Method 4); Ry = 3.96 min.
15 MS (ESlpos): m/z = 446 (M+H)"

'H-NMR (200 MHz, DMSO-de): & = 7.66-7.57 (m, 2 H), 7.30-7.22 (m, 2 H), 6.58 (d, 1 H), 6.32 (d,
1 H), 5.79 (s, 1 H), 4.46-4.34 (m, 4 H), 4.04-3.88 (m, 4 H).

Example 34A

(S8* R*)-3-{4,6-Bis-(2-chloroethoxy)-2-(4-bromophenyl)-3-0xo0-2,3-dihydrobenzofuran-2-yl]-3-
20 phenylpropanal



C The title conpound is prepared in analogy to the synthesis of Exanple 6A
starting from Exanple 10 27A. Yield: 31 %of theory. LGMs (Method 5): R =
4.01 min. WM (ESlpos): mz = 535 (MrH)+ 'H-NVR (300 MHz, DMSO-d6): S =
7.26-7.15 (m 4 H), 7.10-7. 03 (m 3 H), §292 6.86 (m 2 H, 15 6.38 (d, 1
H, 6.25 (d, 1 H, 5.68 (d, | H), 4.83 (s, H)482473(m1H)
4.36-4.28 (m 4 H), 4.02-3.93 (m 4 H), 3.29-3.23(m 1 H), 2.51-2.43 (m 1
H, 2.17 (ddd, 1 H). Exanple 2BA (3

S*. 3aR*, 8bR*) - 6, 8- Bi s- ( 2- chl or oeth6xy)O3a- (4och
| -2, 3,3a, 8b- tetrahydrocycl openta[ b] bejzof ura

Cl The title conpound is prepared in_@
starting from Exanple 28A. Yield: 7

3.40 mn. WM (ESIpos): .
7.21-7.15 (m 2 H), 7.12- 7&}(‘;303 HY 7.
6.30(d,1H),587(s 1 H, 4.36-4.26 (m 4

3.90-3.85 (m 2 H), 3.73 (dd, 1 H), 3.11 (dd,
Exanpl e 30A

enyl ) - 8b- hydr oxy- 3- pheny

9- CI~~ OHO d\/~0o

hesi s of Exanple 7A

5 (Method 2): R =
VHz, DMSO-d6): 6 =

m 4 H, 6.54 (d, | H),

.99-3.94 (m 2 H),

, 2.93 (dd, 1 H. 10

The title compound is prepared in analogy to the synthesis of Example 5A starting from Example

33A.
Yield: 35% of theory.

5 LC-MS (Method 4): R, = 4.05 min.
MS (ESIpos): m/z = 578 (M+H)"

"H-NMR (200 MHz, DMSO-dg): & = 9.33 (d, 1 H), 7.70-7.63 (m, 2 H), 7.62-7.54 (m, 2 H), 7.31-
7.09 (m, 5 H), 6.58 (d, 1 H), 6.10 (d, 1 H), 4.42-4.33 (m, 2 H), 4.31-4.07 (m, 3 H), 4.02-3.93 (m, 2
H), 3.83-3.76 (m, 2 H), 3.03 (ddd, 1 H), 2.58-2.44 (m, 1 H).

10 Example 35A

(1S*,3S* 3aR*,8bS*)-6,8-Bis-(2-chloroethoxy)-3a-(4-bromophenyl)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[ 5 ]benzofuran-1,8b-(1 H)-diol

The title compound is prepared in analogy to the synthesis of Example 6A starting from Example
15 34A.

* Yield: 30% of theory.



(1 R, 3

S*, 3aR*, 8bS*) - 6, 8- Bi s- (2-chl oroet hoxy) - 3a- (4-chl or ophenyl ) - 3- phenyl -2, 3
a, 8b- tetrahydrocycl opent a[ b] benzofuran-1,8b-(1H -diol HOHO C /\OV
15 The title conpound is prepared in analgg)gy to the synthesis of Exanple
starting from Exanple 15 29A. Yield: 85%of theory. LC-M5 (Method 1): R
4.09 mn. -80; ESLpQs) ; z = 535 (MtH)' 'H NWR (300 MHz, DMSO-d6): S =
7.11-6. 98 (Lm'MQIY%e‘,(mghgg"%éyf’mF“H, 6.21 (d, | H, 4.97 (s, 1 H, 4. 55-4 50
(m I H, 4.36 (d, | H, 4.32-4.26 (m 4 H), 4.02-3.90 (m 5 H, 2.72 (ddd, |
H), 2.03 (MSIGESIposiHn/z 55Bx@fe 31A Met hyl

[ 3, 5- Bi s-(2-chl oroet hoxy) phenoxy] - (4- br onophenyl )acetate CIO \ O O-CH

o “Exonpt ¢ DR D GRORUEAT £24 3R EDRHET L e D el LIRS ©
(Met hod 4) 6.92.6.87 (th, 2IH)6.87 (d, NBIY ESk p@S) H), 3168 (& KHY 4(8EDT H), 4.81-4.73 (m, 1 H),
5 4.35-4.27 (m, 4 H), 4.01-3.93 (m, 4 H), 3.28-3.23 (m, 1 H), 2.54-2.42 (m, 1 H), 2.17 (ddd, 1 H).

3
d
8A

Example 36A

Methyl (4-chlorophenyl)-(3-ethoxyphenoxy)acetate

Cl

The title compound is prepared in analogy to the synthesis of Example 2A starting from 3-ethoxy-

10 phenol.
Yield: 97% of theory.
LC-MS (Method 5): R, = 3.86 min.
MS (ESlpos): m/z =321 (M+H)"

"H-NMR (300 MHz, DMSO-d): & = 7.57 (d, 2 H), 7.49 (d, 2 H), 7.19-7.13 (m, 1 H), 6.54-6.52 (m,
15 3H),6.07(s, 1 H),3.98(q, 2 H),3.66 (s, 3 H), 1.29 (t, 3 H).

Example 37A

(4-Chloropheny!)(3-ethoxyphenoxy)acetic acid

Ci

The title compound is prepared in analogy to the synthesis of Example 3A starting from Example

20 36A.



"H-NVR (400 MHz, DMBO-d6): S = 7.68-7.60 (m 2 H), 7.54-7.45 (m 2 H),
6.23-6.18 (m 3 H), 6.13 (s, | H, 4.25-4.17 (m 4 H, 3.95-3.87 (m 4 H),
3.66 (s, 3 H. 15 Exanple 32A

[ 3, 5- Bi s-(2-chl or oet hoxy) phenoxy] - (4- br ogpphenyl)acetic acid C~~\ OOH O
| / OBr -81 The title conpound is prepared in analogy to the synthesis of

Exarrpl e 3A I Exanpl e 31A Y| eld: 99% of theory. LC- M5 (Met hod

R, ‘xg%lﬁ ééﬁ&tgéoﬁg (ESlpos): mz = 463 (MtH)' 'H NWVR (300 MHz,
DI\/SOdG) 6 = 13.4 (s, 1 H, 764758(m 2 H, 7.52-7.46 (m 2 H), 6.21-
6.16 (m 3LgMSgMethod 4): Ri=B)I§ min.24-4.18 (m 4 H), 3.93-3.88 (m 4 H). Exanple
33A 4,6-Bis-(2-chloroet hoxy) 2- (4- bronmophenyl ) benzof uran-3(2H)-one CI'~0 O

C~~O01 ~\4j h +conpound is prepared in analogy to the
synthesis o S@aposfl%/%:Agsﬂ{ t| ng from Exanple 32A. Yi eI d: 16% of theory.

LC-MS (Method 4): Pt = 3.96 min. 15 MS (ESIpos): mz = 446 (MH)'
'H-NMR (200 MHz, DMSO-dq): 8 = 7.58 (d, 2 H), 7.48 (d. 2 H), 7.20-7.12 (m, 1 H), 6.55-6.50 (m,

5 3H),5.88(s, 1 H),3.98 (g, 2 H), 1.30 (t, 3 H).

Example 38A

2-(4-Chlorophenyl)-6-ethoxybenzofuran-3(2H)-one

0O
He o O

The title compound is prepared in analogy to the synthesis of Example 4A starting from Example
10 37A.

Yield: 26% of theory.
LC-MS (Method 2): R,=3.37 min.
MS (ESlpos): m/z = 289 (M+H)".

Example 39A

15 (S*,R*)-3-[2-(4-Chlorophenyl)-6-ethoxy-3-0x0-2,3-dihydrobenzofuran-2-yl]-3-phenylpropanal

The title compound is prepared in analogy to the synthesis of Example SA starting from Example

38A.



"H NVR (200 MHz, DMSO-d6): S = 7.66-7.57 (m 2 H), 7.30-7.22 (m 2 H), 6.58
(d, I H, 6.32 (d, | H, 579 (s, | H, 4.46-4.34 (m 4 H), 4.04-3.88 (m 4
H) . Exanpl e 34A

(S*, R*)-3-[4, 6-Bi s-(2-chl oroet hoxy) - 2- (4gbr onophenyl ) - 3- oxo- 2, 3- di hydr obenzof
uran-2-yl]-3- 20 phenyl propanal -82 O C~ C~~O0O0O / Br The title conmpound

f Ex | e 5A f Ex I
33a el Sd/ Y PR Re] Gt DR TRY N o ) R = 4 05 i C NS (ESIpot) -

mz = 578 (MrH)' ' H NVR (200 Mz, DMBO-d6): 8 = 9.33 (d, | H), 7.70-7.63 (m
2 H), 7.621%-88 (Metho@ |B) R, 7483Amir7. 09 (m 5 H), 6.58 (d, 1 H), 6.10 (d, 1 H),
442433(m 2 H), 4.31-4.07 (m 3 H), 4.02-3.93 (m 2 H), 3.83-3.76 (m 2

,303( . (m 1 H. 10 Exanple 35A (I S*,3
, 3aR*, Sbw(%&@%mlg g (f?% or‘oet hoxy) - 3a- (4- br omophenyl ) - 3- phenyl - 2, 3, 3a, 8b-
tetrahydrocycl opent a[ b] benzofuran-1,8b-(1 H-diol C",-,,-~ HO OHO C10 O

Br The tit |'"8-NdMR4INHE, DR @) B¢t 9|34 (ardip@y9 (b 2t 7. 3@t hH3 724, Bigiike 6A
starting foamEX#R!6D0 s, 1 1), 6.50 (dd, 1 H), 4.28 (dd, 1 H), 4.14 (q, 2 H), 3.12-3.04 (m, 1 H), 2.57-
2.52 (m, 1 H), 1.34 (t, 3 H).

Example 40A

(2R*,35* 3aR*,8bR *)-3a-(4-Chlorophenyl)-6-ethoxy-8b-hydroxy-1-oxo-3-phenyl-2,3,3a,8b-tetra-
hydro-1H-cyclopentafh]benzofuran-2-carboxylic acid

10
The title compound is prepared in analogy to the synthesis of Example 17A starting from Example
24. The compound is employed directly in the next stage without further characterization.
Example 41A
4-(2-Chloroethoxy)-2-hydroxyacetophenone
O
CH
O~
15 O OH

300 g (1.97 mol) of 2,4-dihydroxyacetophenone, 238 g (2.96 mol) of 2-chloroethanol and 776 g
(2.96 mol) of triphenylphosphine are introduced into 4800 ml of THF. At RT 380 g (2.96 mol) of
diisopropyl azodicarboxylate are added dropwise as solution in 1200 ml of THF. The mixture is

heated under RF for 16 h and then cooled and concentrated. The residue is stirred with 2 N sodium



15 34A. Yield: 30%of theory. -83- LCM5 (Method 2): R 4.60 mn. M
(ESIpos): mz =579 (MtH' "H NWR (400 Mz, DVMSO-d6): S = 7.34-7.28 (m 2 H),
7.18-7.12 (m 2 H), 7.09-7.03 (m 3 H, 6.92-6.87 (m 2 H), 6.37 (d, | H),
6.25 (d, 1 H, 5.68 (d, I H, 4.83 (s, Lgk), 4.81-4.73 (m | H, 5 4.35-4.27
(m 4H, 4.01-3.93 (m 4 H, 3.28-3.23 (m 1 H), 2.54-2.42 (m | H, 2. 17

(ddd, 1 H hydljf:&‘n%é%l\?m?%d '\‘#&.{&f'wnﬁu uERRO TR RGN lnrﬁeg »%Eﬂ‘& Q@&QQXM ?@g&ﬁﬁe ~0

O H3 H3C0 he title conpound I's prepared In a
synt hesi s chictior ampivesh@hwih ethyli avefater ot oiith dxdried 1Thephbd1tsltakefmgirda mPére of

th h GES 1 ",
TR (300 WBIRE, g alts el obuf e phifes iR i byl Wil iy
H), 6. 54- 6 eSZac(ehoncelmo® wijh ethyl Gdetdts., THe dojnbindd 8fkafic phided-hre vasiEd wWith salirdthd 1. 29
I(-lgb % (I_)DSCI %&ﬁ%' 8110?} e S(glutlon lcglegp(b\%pylgd 3; &l lrggcéyPngggxé{'n)dag&%én%ra%&l %o\um?] OH

chromatography twice on silica gel 60 (1st mobile phase: toluene, 2nd mobile phase: cyclohexane)

results in 232 g (55% of theory) of the product.
LC-MS (Method 13): R; =2.41 min.
MS (ESIpos): m/z = 215 (M+H)"

10 'H-NMR (200 MHz, DMSO-d): & = 12.6 (s, 1 H), 7.86 (d, 1 H), 6.57 (dd, 1 H), 6.50 (d, 1 H),
4.38-4.30 (m, 2 H), 4.00-3.92 (m, 2 H), 2.57 (s, 3 H).

Example 42A

6-(2-Chloroethoxy)-benzofuran-3-one

15 76.0 g (354 mmol) of 4-(2-chloroethoxy)-2-hydroxyacetophenone are introduced into 1050 ml of
THF at -78°C under argon, and 148 g (885 mmol) of lithium hexamethyldisilazide are added
dropwise as solution in 750 ml of THF. Warming to RT and addition of 96.2 g (885 mmol) of
chlorotrimethylsilane are followed by stirring at RT for 2 h. Then, at 0°C, 65.6 g (369 mmol) of
N-bromosuccinimide are added in portions, and the mixture is stirred at 0°C for 0.5 h and at RT for

20 1 h. Then 369 ml of 1 N sodium hydroxide solution are added, and the mixture is stirred at RT for
0.5 h. After addition of saturated ammonium chloride solution, the aqueous phase is extracted
several times with diethyl ether, and the combined organic phases are dried over sodium sulfate,
filtered and concentrated. Gradient chromatography on silica gel 60 (mobile phase: petroleum

ether/ethyl acetate) results in 59.0 g (78% of theory) of the product.
25  LC-MS (Method 6): R, = 1.80 min.

MS (ESIpos): m/z = 213 (M+H)"



The title conmpound is prepared in analogy to the synthesis of Exanple 3A
starting from Exanple 20 36A. -84- Yield: 96% of theory. LC-MS (Method 4):

R = 3.18 mn.
7.58 (d, 2 H),

M5 (ESIpos): mz = 307 (MrH)' ' H NVR (200 MHz, DVBO-d6): S
5.

7.48 (d, 2 H, 7.20-7.12 ¢m 1 H), 6.55-6.50 (m 5 3 H), 5.88

(s, 1 H, 3.98 (q, 2 H, 1.30 (t, 3 H. Exanple 38A

compound | S YUk AEMk BRERS % & TS| bl 6 A PDe e VAR T4 PR 1 om
Exanmpl e 1047486 (i, elH); 4.@6300fm,2Ipory. LCGMS (Method 2): R = 3.37 min. M
(ESI pos): mz= 289 (MrH)'. Exanple 39A 15

(S#,FF)-3-[%5§4kSEIorophenyl)-6-ethoxy-3-oxo-2,3-dihydrobenzofuran-z-yl]-3-ph

enyl propan

H3CO / 0 d The title conpound is prepared in anal ogy

to the synthesis of Exanple 5A starting from Exanple 38A.
2-Bromo-6-(2-chloroethoxy)benzofuran-3-one

O
Cr-

Method a):

127 g (597 mmol) of 6-(2-chloroethoxy)benzofuran-3-one are dissolved in 1850 ml of dioxane and

1850 ml of diethyl ether under argon at RT and cooled to -5°C. While stirring vigorously, 95.6 g

(597 mmol) of bromine are slowly added dropwise, and the mixture is stirred at 0°C for 1 h. It is

10  then added to ice-water, the phases are separated, the aqueous phase is extracted twice with

dichloromethane, and the combined organic phases are dried over sodium sulfate, filtered and

concentrated. Column chromatography on silica gel 60 (mobile phase: toluene) results in 150 g

(86% of theory) of the product as hydrate.

Method b):

15 5.00 g (23.5 mmol) of 6-(2-chloroethoxy)benzofuran-3-one in 30 ml of chloroform are added to a

boiling suspension of 10.5 g (47.0 mmol) of copper(Il) bromide in 60 ml of ethyl acetate. The

mixture is heated under RF overnight. After cooling, the solid is filtered off and washed with ethyl

acetate. The filtrate is washed with water and saturated aqueous sodium chloride solution, dried

over sodium sulfate, filtered and concentrated. Gradient chromatography on silica gel 60 (mobile

20  phase: toluene/cyclohexane) results in 1.50 g (20% of theory) of the product as hydrate.

LC-MS (Method 2): R; =4.13 min.

MS (ESIpos): m/z =291 (M+H)"

'H-NMR (400 MHz, DMSO-dq): &= 7.52 (d, 1 H), 7.30 (s, 2 H), 6.75 (d, 1 H), 6.70 (dd, 1 H), 5.57
(s, 1 H), 4.42-4.37 (m, 2 H), 4.00-3.95 (m, 2 H).

25 Example 44A

2-Bromo-3-tert-butyldimethylsilyloxy-6-(2-chloroethoxy}benzofuran



-85- Yield: 19% of theory (pure diastereoner) LC-M5 (Method 12): R = 4.53
mn. M (ESIpos): nmz = 421 (MtH) 'H NWR (400 MHz, DVMBO-d6): S = 9.34 (s, |
H, 7.69 (d, 2 H, 7.52 (d, 2 H, 7.24 (d, 2 H, 7.18- 57.06 (m 4 H, 6.90
(s, | H), 6.50 (dd, 1 H, 4.28 (dd, 1 H_gg4.14 (q, 2 H), 3.12-3.04 (m | H),
2.57- 2.52 (m 1 H, 1.34 (t, 3 H. Exarrple40A(2R* S

* 3aR*, 8bR*) 3a- (4- Cnl or ophenyl ) - 6- et hoxy- 8b- hy gk - 0X0- 3- phenyl -2, 3, 3

a 8b-tetra- hydro-1H cycl opent a[ b] benzof ur an- 2- c|a3o 9( $ic acid 0 OOH dHO
H3C OO 10 A The title conmpound is preparedOrrBi Gty to the synthesis of
Exanmpl e 17A starting from Exanple 24. rrpcéwd &5, enpl oyed directly in
the next stage wi thout further charac QN. «Exanapl e 41A

4- (2- Chl or oet hoxy) - 2- hydr oxyacet ophen CH®M Cl~~ 15 O/ OH 300 g (1.97
nol ) of 2, 4-di hydroxyacet oﬁ( e, 96 nol) of 2-chloroethanol and
776 g (2.96 nmol) of triphenyl phosphl ne are introduced into 4800 m of THF.

At RT 380 g (2.96 nol) of diisopropyl azodicarboxyl ate are added dropw se as
sol uti on i n.50200. 1ximnodl) dftthe hylrate ofi 2dirome-61(3-chloroethoxy)benzofuran-3-one (Example 43A)

are concentrated three times with toluene under argon in order to remove water azeotropically. The

residue is then dissolved under argon in 25 ml of diethyl ether and cooled to 0°C. 0.79 ml
5  (5.66 mmol) of TEA and 1.30 ml (5.66 mmol) of tert-butyldimethylsilyl trifluoromethanesulfonate
are successively slowly added dropwise, and the mixture is stirred at 0°C for 10 min and at RT for
1 h. The diethyl ether phase is then separated off, the residue is extracted twice with diethyl ether,
and the combined diethyl ether phases are concentrated. Column chromatography on silica gel 60

(mobile phase: cyclohexane) results in 2.00 g (96% of theory) of the product.
10 LC-MS (Method 2): R, = 4.92 min.
MS (ESIpos): m/z = 405 (M+H)"

'"H-NMR (400 MHz, DMSO-d): 8 = 7.36 (d, 1 H), 7.21 (d, | H), 6.96 (dd, 1 H), 4.32-4.27 (m, 2
H), 3.98-3.93 (m, 2 H), 1.03 (s, 9 H), 0.23 (s, 6 H).

Example 45A

15 3-tert-Butyldimethylsilyloxy-6-(2-chloroethoxy)-2-(4-chlorophenyl)-benzofuran

H,C, CH,
HE—=X on,
-

=1
HC Y

OO
CI\/\O e}

2.00g (493 mmol) of 2-bromo-3-fert-butyldimethylsilyloxy-6-(2-chloroethoxy)benzofuran are

Method a):

dissolved in 41 ml of toluene under argon, and 0.92 g (5.91 mmol) of 4-chlorophenylboronic acid
20 and a solution of 1.15 g (10.8 mmol) of sodium carbonate in 5.4 ml of water are added. The

mixture is degassed and ventilated twice with argon, 0.28 g (0.25 mmol) of tetrakis(triphenyl-



heated under RF for 16 h and then cool ed and concentrated. The residue is
stirred with 2 N sodium - 86 hydroxide solution and filtered with suction,
The solid is stirred with ethyl acetate, filtered with suction and washed
with ethyl acetate, and the solid is drigg.. The solid is taken up in a

m xture of 4 N hydrochloric acid and ethyl acetate, the phases are separated

and the aquﬁgﬁﬁ, gﬁﬁ&ldn?w) &4 teagéijh}%[‘:ﬁ&td?ﬂsehe% B%@E@’%or%%e %?coc]ﬂgotlhuti on,

conbi ned oryg ases are was saturate sodi um c oride
dri ed over rsm!ipmmnstuﬂeflape;red‘ inka 2 maxdura rod mmohiesatwat(iednmomlhruwhlorl(bmsqbwtwm@gd aphy

twi ce on si t mobil.e.phas n mobi|

cycl ohexane(% etﬁﬁ eegl%f the h‘(’sjeii%ﬁ s%pa a&dhgfql{e Us h?iﬁe 1S Fx%{aﬁt%d gwce w1t & etﬁgae%g (awét hod
13): R = Zthéfdomhmmd org‘dﬁic(pEﬁbspa}S)Nash&ﬂ with w@%ar(d\dﬁtd)atecﬂl@mehﬂri&ﬂ/ﬂve(rﬁ&ﬁmﬁ/kﬂfate
DVSO- d6) 8 2. 57 6.50 1H,
438- 4. 3 rﬁ;lteéejd and 4c%er§r|_a%e§ g?qm?tg Hfhroxgl_pggra?}éy o I-ﬁthaE)ggp 0 (Hlfgﬁe phase:

6- (2- Chl orqemwhomm urrasmnsmqr@ g78%lof tHo)y dthe/Frofucy (354 mol ) of

4- (2- chl or oet hoxy) - 2- hydr oxyacet ophenone are introduced into 1050 mM of THE

at -78C under argon, and 148 g (885 mmol) of Iithium hexanethyl disilazide are
added dro%@fé‘;—%s solution in 750 mM of THE. Warm ng to RT and addition of
96.2 g (885 mmol) of <chlorotrinethylsilane are followed by stirring at RT

for 2 h. Them ¢ ats Bmol)ad te 1ydfaGd 208¥8h9-6.91-chIdtobthoxyDisdn edFurah-Fiode (BiampRAday i n
portions, and the mxture is stirred at OC for 0.5 h and at RT _for 20 1 h.

Then 369 maronrentaed firesHmes dyibPencBneiareon treaoxe yalar 228pHPPicAllY- hng £asidee | s

stirredigat Rihef Qssottkddin hzoo%t & toREL drdenar@in SatcdbRd A 18RRI WY €6 ARbHSf
sol ution, the aqueous phase is extracted several tines with diethyl ether,

and the corbii Mrgudil € pmab b eprtatddimetdylold trifbisempthasem ifenate are sucresgirely and
Sgtr‘(r:glr‘;lrj%t &fbwiChaflh QRIpwiR! ATBAOANARDY sBRedhd d°EFo0ES h Qhd LTPPH: 8. sANERE lower
triethylamine trifluoromethanesulfonic acid salt phase is then separated off, and the supernatant
solution is added without further purification to 25.4 g (162 mmol) of 4-chlorophenylborenic acid
15 under argon. Addition of 31.6 g (298 mmol) of sodium carbonate as solution in 148 ml of water is
followed by degassing by application of vacuum and ventilation with argon. 7.82 g (6.76 mmol) of
tetrakis(triphenylphosphine)palladium(0) are added, and the mixture is degassed and ventilated
with argon. It is heated at 95°C while stirring vigorously for 2 h. After cooling, the phases are
separated, and the organic phase is washed three times with saturated ammonium chloride solution,
20  once with water and once with saturated sodium chloride solution, dried over magnesium sulfate,
filtered and concentrated. Column chromatography on silica gel 60 (mobile phase:

toluene/cyclohexane 1:1) results in 53.1g (90% of theory) of the product, which is still
contaminated with 9% 4,4'-dichlorobiphenyl.

MS (DCI): m/z = 437 (M+H)"

25 'H-NMR (400 MHz, DMSO-d;): 3 = 7.83-7.77 (m, 2 H), 7.56-7.51 (m, 2 H), 7.43 (d, 1 H), 7.21 (d,
1 H), 6.95 (dd, 1 H), 4.35-4.30 (m, 2 H), 3.99-3.94 (m, 2 H), 1.02 (s, 9 H), 0.12 (s, 6 H).

Example 46A

6-(2-Chloroethoxy)-2-(4-chlorophenyl)benzofuran-3(2H)-one

0O

N O o O -



ether/ethyl acetate) results in 59.0 g (78% of theory) of the product. 25
LC-M5 (Method 6): R, = 1.80 min. M (ESlpos): mz = 213 (MH)' -87- 'H NWMR
(300 MHz, DMSO-d6): d = 7.54 (d, | H), 6.86 (d, 1 H, 6.73 (dd, | H), 4.77
(s, 2 H), 4.41-4.36 (m 2 H), 4.00-3.95ym 2 H). Exanple 43A

2- Brono- 6- ( 2- chl oroet hoxy) benzofuran-3-one OBr 5 CI\/~O O Method a): 127 ¢

(597 mol ) of. hoxy) henzof - S0ol,\ D 41 of
di oxane andé%' 1%5 (}?Bfﬁqg{?} t hyl fher %%gfrb%g?dgrgﬁtﬂggﬂﬁgl&%o Cgg)(r) e%(f;%@

VWhile stir rdhlmgophmgm)bmzsfuyan a‘i5dﬁsogved(115900 mhafl a) 4 B hyldrogen dﬁoxateesohltlonwrydmxhﬂed

dr opwi se, xt ur { adde

Mcorwat e, WAL BBt ipairRaThll 46 Tt iSisneeniistle Siam el ABNA e
with di Chl\ﬁnﬂﬂie‘sth&ﬂﬁindealtioﬁhl&ireﬂ:lﬁédlfﬂleldarﬁfﬁt@@.mpﬁ}rlfh:lﬁﬁﬁes are dr| ed over sodium
sulfate, filtered and concentrated. Colum chromatography on silica gel 60

(rmobi | e jphase; tg]} ene) re ts in 150 g (86%of theory) of the product as
hydr at e I\/tj'tcﬁw( e!fho@%}.é{',ogw& M23.5 mml) of

6- (2- chl or oet hoxy) benzof uran-3-one in 30 m of chloroformare added to a

boi i ng suspe(EsieR):ed/z 2625(0g+{#7. 0 nol ) of copper(1l) bromde in 60 m of
ethyl acetate. The mxture is heated under RF overnight. After cooling, the
solid is fi!tergd of f and washed with ethyl acetate. The filtrate is washed
with water at ed aqueous sodi um chl oride solution, dried over sodium
sulfate, filtered and concentrated. G adi ent chromatography on silica gel 60
(nobi | e  2QshRas®[6-RalHiabahsyTLoheNaidphenyBSoks-g,3idihylirddongfifa 024108 -ghagor y)  of
the pr oductpr(%sanarrydr at e.

The title compound is prepared in analogy to the synthesis of Example 5A starting from Example

46A.

Yield: 31% of theory.

LC-MS (Method 4): R, =3.73 min.
15 MS (ESIpos): m/z = 455 (M+H)"

'H-NMR (200 MHz, DMSO-d¢): 8 = 9.34 (d, 1 H), 7.75-7.66 (m, 2 H), 7.58-7.49 (m, 2 H), 7.30-
7.05 (m, 6 H), 6.98 (d, 1 H), 6.56 (dd, 1 H), 4.43-4.34 (m, 2 H), 4.30 (dd, 1 H), 4.02-3.94 (m, 2 H),
3.09 (ddd, 1 H), 2.55 (dd, 1 H).

Example 48A

20 (15*,35*3aR* 8bS*)-6-(2-Chloroethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[d]benzofuran-1,8b-(1 A)-diol



LC-MS (Method 2): Rr=4.13 min. M (ESIpos): mz = 291 (MH)' 'H NWR (400
MHz, DMSO-d6): 8 = 7.52 (d, I H, 7.30 (s, 2 H, 6.75 (d, I H, 6.70 (dd, |
H, 5.57 (s, 1 H, 4.42-4.37 (m 2 H, 4.00-3.95 (m 2 H). 25 Exanpl e 44A
2- Brono- 3-tert-butyl di methylsilyl oxy-6-(2ychl oroet hoxy)benzofuran -88 H3 CH3
| OGS4CH3 1)~O' H3 CH3 Br 1.50 g (5.15 mml) of the hydrate of

2- brono- 6- (2- chl or oet hoxy) benzof ur an- 3-one (Exanpl e 43A) are concentrated
three tines with tol uene under argon in orderqto renove water azeotropically.
The residue is then dissolved under argdi; m of diethyl ether and

cooled to 0C. 0.79 mM 5 (5.66 mmol) o A N . 5.66 mmmol ) of
tert-butyl di met hyl silyl trifluororret | f S guccessively slowy
re

added dropwi se, and the mgfture.is stlirred mn and at RT for |
h. The diethyl ether phase i\s/(h}m Separat e® of the residue is extracted
twice with diethyl ether, and the conbi ned d' et her phases are
concentrated. Col um chronat ography on silica g 60 (nobile phase:

cycl ohexane) results in 2.00 g (96% of theory) of {he product. 10 LC- M5
(Method 2): Rt = 4.92 nmin. WM (ESIpos): nlz = 405QMH)" '"H NWR (400 MHz,
DVMSO-d6): S =7.36 (d, 1 H, 7.21 (d, I H, 6.96 (dd, | H, 4.32-4.27 (m 2
H, 3.98-3.93 (m 2 ,.1.03 (s, 9 , 0.23 (s, 6 . Exampl e 45A 15
3-tert-But i%fﬁ@?@ﬂ%&@?ﬁé-le ED%QY&PH&SHG&WS-%EFP&@EIHI% ™ EXERRISS ur an

47A.

Yield: 94% of theory.
5  LC-MS (Method 6): R, =2.73 min.
MS (ESIpos): m/z = 457 (M+H)"

'"H-NMR (200 MHz, DMSO-dg): 8 = 7.32-7.02 (m, 8 H), 6.96-6.88 (m, 2 H), 6.72 (d, 1 H), 6.62
(dd, 1 H), 5.86 (d, 1 H), 5.07 (s, 1 H), 4.45 (q, 1 H), 4.34-4.25 (m, 2 H), 4.00-3.93 (m, 2 H), 3.40-
3.25 (m, 1 H), 2.49-2.36 (m, 1 H), 2.20 (ddd, 1 H).

10 Example 49A

(18*,35%,3aR*,8bS*)-6-(2-Azidoethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-tetrahydrocyclo-
penta[b]benzofuran-1,8b-(1H)-diol

56.9 mg (0.87 mmol) of sodium azide are added to 200 mg (0.44 mmol) of (1S*,35*,3aR*,8bS*)-
15  6-(2-chloroethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-tetrahydrocyclopentafb]benzofuran-

1,8b-(1H)-dio]l (Example 48A) in 4 ml of DMF under argon, and the mixture is heated at 100°C

overnight. After cooling and concentration, the residue is taken up in water and dichloromethane,

the phases are separated, the aqueous phase is extracted twice with dichloromethane, and the



H3C CH3 H3C-X CH3 HC1s\ 3 0d /\ I 1 0L1 O \/ Method a): 2.00 g (4.93
nmmol ) of 2-brono-3-tert-butyl di nethylsilyl oxy-6-(2-chl oroethoxy)benzof uran
are dissolved in 41 mM of toluene under argon, and 0.92 g (5.91 nmol) of
4-chl or ophenyl boronic acid 20 and a solupi.on of 1.15 g (10.8 nmol) of sodium
carbonate in 5.4 m of water are added. The m xture is degassed and

ventilated {ampGfed Wy Bnéirpﬂ%@s o 28sid (Qit? i) s@fiurh ecthfo%é Ss()EJElbrphﬁfﬂéﬁ' ove$9

phosphi ne) pal | adi unT0) is added, and the m xture is heated at 95C
Af ter cool i megnesite sulfaia dilfersd andl gengemsrated. fpeadreatcliremasographly xonpilésa el ﬁ%én@dbd

saturat od amICDhALda O LoRoaNds A PhiN) Bfiaoghe phases are

separ at ed, aqueous p ase Is extracted tw ce ether, and the
conbi ned organi c phases are washed with water and saturat ed brine, dried over
sodi um sul fla€-#S BMdthddtrRed 2s9dniooncent r at ed. Col unm chr omat ogr aphy on silica
gel 60 (nobile phase: toluene/ cycl ohexane 1:1) results in 1.69 g (78% of

theory) 5of (%ggﬁﬁé&gﬁ/ﬁ_ﬂj}{gtﬁgﬁ 39.4 g (135 mvpl ) of the hydrate of

- br ono-6- oxy) benz furan 3-one (Exanple 43A) are concentrated
three times with toluene under argon to renove water azeotropically. The
resi due 10H-NMRhEO0 BiHzSDMSO): B =I20(dm Hpf7. 266, (lie(nemi),die% -apQom 2ad6Gbal,ed to

Lert-batyl o HLSRITETI 18] o b Garly Tep il b TR 4t o gy 3 5% 6

added dr opvmﬁeH),amm3me(nmlm)pzeousoaﬁurm)edzatdde,a Apr 0.5 h and at RT for 0.5
h. The | ower

Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

10 phase by method 25A.
Analytical data (Method 25B):
Enantiomer A: R, = 5.52 min., enantiomer B: R, = §.56 min.

Example S0A

(3S*,3aR*,8bR*)-6-(2-Chloroethoxy)-3a-(4-chlorophenyl)-8b-hydroxy-3-phenyl-2,3,3a,8b-tetra-
15 hydrocyclopenta[b]benzofuran-1-one

The title compound is prepared in analogy to the synthesis of Example 7A starting from Example

48A.
Yield: 92% of theory.
20 LC-MS (Method 4): Ry = 3.54 min.

MS (ESIpos): m/z = 455 (M+H)"



triethylamne trifluoronethanesul fonic acid salt phase is then separated off,
and the supernatant solution is added without further purification to 25.4 ¢
(162 nmol ) of 4-chl orophenyl boronic acid 15 under argon. Addition of 31.6 g
(298 mmol ) of sodium carbonate as solutiqg.in 148 nl of water is followed by
degassi ng by application of vacuum and ventilation with argon. 7.82 g (6.76

nol ) of ti i Lph hosphi || adi re 1 Xt ure
is degassed?félﬁgﬁv@g@ ng g%}/ §C5§nd“?'ﬁaoalr7'rgig)n7ml(¥)’ ?dsﬁg(gg%)ég laﬁggEQ%?ﬂ—g é? ﬂs:’nll ng

vi gor ousl y Hp#r.38-4128 (#f 2 Hj, 40Qc. 94n@n, 2 S .gihds.dsH)as 42-3 28 pay laipd.84 &l 1the or gani c
phase is washed three times wth saturated anmmoni um chl ori de sol ution, 20
once with ter a once with saturated sodiumchloride solution, dried over
magnesi um %%ee?—ldéfi | tered and concentrated. Col umm chromat ography on
silica gel 60 (nobile phase: toluene/cyclohexane 1:1) results in 53.1 g (90%
of theory) (@R*BREI4R*BIGEEG-(24Dh]cM0ethexy3-Ba-(4-chlaropticay!)-Brphaagll-2\B,84818%

4, 4' - di chi i pheny . DCL) : = 437 (M+H)' 25 ' H- NVR (400 Mz,
DVSO- dl6§:5: geica I?'Efgg‘/-%%??“fg@}h("“zé’f‘ﬁﬂﬂ'%‘?Z'@é@?j.'%l((mH)2 H, 7.43 (fj, 1 H, 7.21 (d.
| H, 6.95 (dd, | H), 4.35-4.30 (m 2 H), 3.99-3.94 (m 2 H), 1.02 (s, 9 H),

0.12 (s, 6 H. Exanple 46A HO
6- (2- Chl or oet hoxy) - 2- (4- chl orophenyl)ben%urhn-3(2l—|)-one od~~~1 ~0C O
0 -90- 66.5 g (152 nmmol ) of

3-lert-butyl dimethylsilyl oxy-6-(2-chlors / N or ophenyl ) benzof uran
are dissolved in 500 M of a 4 M hyd R 3 lon in dioxane at RT
entrated to result in
R0d reacted further wthout

under argon and stirred fd&i\l. . e
49.2 g of a residue which is st od un
purification. 5 LGM (Method 5): R =

Cl

The title compound is prepared in analogy to the synthesis of Example 8A starting from Example

50A.
Yield: 99% of theory.

10 LC-MS (Method 2): R, = 4.24 min.
MS (ESIneg): m/z = 501 (M-H)"

'H-NMR (200 MHz, DMSO-dg): § = 7.32 (d, 1 H), 7.14-6.91 (m, 9 H), 6.66 (d, 1 H), 6.55 (dd, |
H), 5.26 (s, 1 H), 5.17 (d, 1 H), 4.62-4.51 (m, 1 H), 4.32-4.24 (m, 2 H), 4.00-3.92 (m, 2 H), 3.90-
3.77 (m, 1 H), 2.66 (dt, 1 H), 1.98-1.83 (m, 1 H).

15  Example 52A

(2R*,35* 3aR*,8bR *)-6-(2-Chloroethoxy)-3a-(4-chlorophenyl)-8b-hydroxy-1-oxo0-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[ b]benzofuran-2-carboxylic acid



M5 (ESIpos): mz = 323 (MtH)'. Exanple 47A
(S*, R*)-3-[6-(2-Chl oroet hoxy) - 2- (4-chl or ophenyl ) - 3- oxo- 2, 3- di hydr obenzofiran-
2-yl]-3-phenyl - propanal 0 O/ CI",010 d The title compound is prepared
in analogy to the synthesis of Exanple 5Astarting from Exanple 46A. Yield:
31 % of theory. LGM5 (Method 4): R =3.73 mn. 15 M5 (ESIpos): mz = 455
(MH) " " H- NWVR (200 MHz, DMSO-d6): S =9.34 (d, | K, 7.75-7.66 (m 2 H),
7.58-7.49 (m 2 H), 7.30- 7.05 (m 6 H), 6.98 (d, H, 6.56 (dd, 1 H),
4.43-4.34 (m 2 H), 4.30 (dd, 1 H, 4.0243% 94 H 3.09 (ddd, | H),
2.55 (dd, | H). Exanple 48A 20 '
(1s*, 3S*, 3aR*, 8bS*) - 6- ( 2- Chl or oet hox ) - 3-phenyl -2, 3, 3a, 8b
- tetrahydrocycl opent a[ b] benzof ur an- } ) AO HO d The title

[ ek =

conpound is prepared in arfd
Exanple 47A. Yield: 94% of theory:

Cl

The title compound is prepared in analogy to the synthesis of Example 17A starting from Example

50A. The compound is employed in the next stage without further purification.

Example S3A

5  (2R*,3S* 3aR* 8bR*)-6-(2-Chloroethoxy)-3a-(4-chlorophenyl)-2-dimethylcarbamid-8b-hydroxy-
3-phenyl-2,3,3a,8b-tetrahydrocyclopental #|benzofuran-1-one

O (I)H3

o—N—CH,

O

The title compound is prepared in analogy to the synthesis of Example 16 starting from Example

52A.

10 Yield: 14% of theory (starting from Example 50A)
LC-MS (Method 13): R, =2.71 min.
MS (ESlIpos): m/z = 526 (M+H)"

'H-NMR (200 MHz, DMSO-dq): & = 7.23-7.16 (m, § H), 7.14-7.05 (m, 3 H), 7.02-6.94 (m, 2 H),
6.89 (d, 1 H), 6.64 (dd, 1 H), 6.47 (s, 1 H), 4.79 (d, 1 H), 4.38-4.29 (m, 2 H), 4.19 (d, 1 H), 4.02-
15 3.94(m,2H),3.28 (s, 3 H), 2.77 (s, 3 H).



5 LGM (Method 6): R =2.73 mn. M (ESIpos): mz = 457 (MH)' 'H NWR (200
MHz, DMSO-d6): S = 7.32-7.02 (m 8 H), 6.96-6.88 (m 2 H), 6.72 (d, 1 H),

6.62 (dd, I H, 5.86 (d, 1 H, 507 (s, 1 H, 4.45(q, 1 H), 4.34-4.25 (m 2
H, 4.00-3.93 (m 2 H), 3.40- 3.25 (m 144, 2.49-2.36 (m | H, 2.20 (ddd, |

H). 10 Exanpl e 49A (I

S+, 35*, 3aF\’*E}K8atgl1 *13 54 2- Azi doet hoxy) - 3a- (4- chl or ophenyl ) - 3- phenyl - 2, 3, 3a, 8b-t et
rahydrocycl'o——ipeﬂ%a"it- b] benzofuran-1,8b{ 1H) -diol HO A0 C N56.9 ng (0.87
mol ) of sodium azide are added to 200 nmg (0.44 mmol) of (1S*, 3S*, 3aR*, 8bS*) -
15 (1R*,2R*,35* 3aR* 8bS*)-6-(2-Chloroethoxy)-3a-(4-chlorophenyl)-2-dimethylcarbamid-3-phenyl-

6- (2-chl or 0 - 3a-.(4-chl or gphenyl ) - 3-phenyl.- 2, 3, 3a, 8b-t etrahydrocycl opent
a[ b] benzof aira%ga@%ggtyf Y% pgpta@%?é{ﬁ%ﬁl%“ ié%ﬁ}%n‘il‘ﬂ m of DMF under argon, and
the m xture is heated at 100C overnight. After cooling and concentration,

the residue is taken up in water and dichl met [taneCH, t he phases are
separ ated, the aqueous phase is extracted tce 'thlg_i(glgl or onet hane, and the
-92- conbi ned organi ¢ phases are washed MOt h sat. at dd $ddi um chlori de

solution, dried over magnesium sulfajg afre—ooncentrated. G adi ent
chromat ography on silica gel 60 (nol et hyl acet ate)
results in 190 nmgy (94% of ~f heory) L 2 (Method 9): R = 2.66
( A\ MHz, DMBO-de): 8 = 7.29 (d,
| H, 7.26-7.02 (m 7 H), 6.96-6.90 (m 2 H), ® (d, | H, 6.61 (dd, | H),
5.83 (d, 1 H), 5.02 (s, | H, 4.49-4.41 (m | 4.24-4.19 (m 2 H),
3.69-3.63 (m 2 H, 3.34-3.25 (m | H, 2.50-2.4Q (m | H), 2.21 (ddd, 1 H).
Preparative separation of the racemate into the en@ntioners is carried out by

HPLC on a chiral

mn. 5 M5 (ESIpos): mz =

S The title compound is prepared in analogy to the synthesis of Example 17 starting from Example
53A.

Yield: 81% of theory.
LC-MS (Method 6): R, =2.31 min.
MS (ESIpos): m/z = 528 (M~+H)"

10 'H-NMR (200 MHz, DMSO-dg): & = 7.36 (d, 1 H), 7.23-7.10 (m, 4 H), 7.06-6.96 (m, 3 H), 6.86-
6.79 (m, 2 H), 6.70 (d, 1 H), 6.55 (dd, 1 H), 5.50 (d, 1 H), 5.32 (s, 1 H), 4.92-4.82 (m, 1 H), 4.34-
4.23 (m, 2 H), 4.20-3.93 (m, 4 H), 3.20 (s, 3 H), 2.72 (s, 3 H).

Example S5A

(35*,3aR*,8bR *)-6-(2-Chloroethoxy)-3a-(4-chlorophenyl)-8b-hydroxy-3-phenyl-2,3,3a,8b-tetra-

15  hydrocyclopenta[b]benzofuran-1-oxime




10 phase by nethod 25A. Anal ytical data (Method 25B): Enantiomer A R = 5.52
mn., enantioner B R = 8.56 mn. Exanple 50A

(3S*, 3aR*, 8bR*) - 6- ( 2- Chl or oet hoxy) - 3a- (4- chl or ophenyl ) - 8b- hydr oxy- 3- phenyl -
3,3a, 8b-tetra- 15 hydrocycl opent a[ b] benzgguran-1 -one O HO Cl 00 d The
title conpound is prepared in analogy to the synthesis of Exanple 7A starting

NS (ES! pos) il sqmbo Tl e a"*ﬂ?%é Y508 R MR oy T Bte oL

10 H), 6.8%0ad, 1 H), 6.66 (dd, | , 6.31 (s, 1 H, 436428(m 2 H,
4.02-3.94 (m 2 H, 3.65 (dd, | H), 3.42-3.20 (m | H), 2.84 (dd, | H).
Exanpl e 51

S*, 3aR*, 8bS* %ldlﬁﬁﬁﬁreoﬂoet hoxy) - 3a- (4- chl orophenyl ) - 3- phenyl - 2, 3, 3a, 8b- 5
t et rahydr ocycl opent a[ b] benzofuran-1,8b-(IH-diol HO HOCI"""O/ o Cl
LC-MS (Method 6); R, =2.55 min.

5  MS (ESIneg): m/z =468 (M-H)"

'"H-NMR (300 MHz, DMSO-dg): & = 11.1 (s, 1 H), 7.35 (d, 1 H), 7.23-7.06 (m, 7 H), 7.02-6.97 (m,
2 H), 6.79 (d, 1 H), 6.65 (dd, 1 H), 5.78 (s, | H), 4.34-4.28 (m, 2 H), 3.99-3.93 (m, 2 H), 3.45 (t, |
H), 3.03 (d, 2 H).

Example 56A

10 (1R*,38*3aR*,8bS*)-6-(2-Chloroethoxy)-3a-(4-chlorophenyl)-8b-hydroxy-3-phenyl-2,3,3a,8b-

tetrahydrocyclopenta[b]benzofuran-1-amine

The title compound is prepared in analogy to the synthesis of Example 15 starting from Example

55A.

15 Yield: 89% of theory.
LC-MS (Method 6): R, = 1.89 min.
MS (ESIpos): m/z = 456 (M+H)"

'H-NMR (200 MHz, DMSO-d): & = 7.27-6.90 (m, 10 H), 6.69 (d, 1 H), 6.58 (dd, 1 H), 4.32-4.24
(m, 2 H), 3.99-3.92 (m, 2 H), 3.62 (dd, 1 H), 3.43 (dd, 1 H), 2.44-2.31 (m, 1 H), 2.25-2.02 (m, |

20 H).



The title conmpound is prepared in analogy to the synthesis of Exanple 8A
starting from Exanple 50A. Yield: 99%of theory. 10 LGM5 (Method 2): R =
4.24 min. M (ESIneg): mz =501 (MH '"HNW (200 Mz, DMSO-d6): S = 7.3
(d, I H, 7.14-6.91 (m 9 H, 6.66 (d, I_gH), 6.55 (dd, I H), 5.26 (s, | H),
5.17 (d, 1 H), 4.62-4.51 (m 1 H), 4.32-4.24 (m 2 H, 4.00-3.92 (m 2 H,
3.90- 3.77 ey 2.66 (dt, I H, 1.98-1.83 (m | H. 15 Exanple 52A

(2R*, 3S*, 33%3%_, = 6- ( 2- Chl or oet hoxy) - 3a- (4- chl orophenyl ) - 8b- hydr oxy- | - oxo- 3
- phenyl - 2, 3, 3a, 8b-t etrahydrocycl opent a[ b] benzof uran- 2-carboxylic acid -94 O
HO - OH Cl4-B@zgogy-6-hydrexyapatéphemyorpound is prepared in analogy to the
synthesis of Exanple 17A starting from Exanple 50A. The conpound is enpl oyed
in the next stage w thout further purification. pxanple 53A 5

(2R*, 3S*, 3aR*, 8bR*) - 6- ( 2- Chl or oet boxy) - 3a- (4-chl r ophenyl ) - 2- di net byl car bam d
- 8b- hydr oxy- 3-phenyl -2, 3, 3a, Sb-t et rahydr ocygl opert a[ b] benzofuran-1-one 0 O
CHHONCH CI The title conpound is pre

ogy to the synthesis of
Exanpl e 16 starting from Exanpl 52A.
[ j O

41 ml (345 mmol) of benzyl bromide and 47.69 g (345 mmol) of potassium carbonate are added to

5 a solution of 50.00 g (329 mmol) of 2,4-dihydroxyacetophenone in 500 ml of DMF, and the
resulting suspension is stirred at room temperature overnight. The solid is then filtered off with
suction through a glass frit, and the filtrate is poured into 200 ml of water and 200 m] of ethyl
acetate. The phases are separated and the organic phase is washed with saturated ammonium
chloride solution, water, saturated sodium bicarbonate solution and saturated sodium chloride

10  solution, dried over magnestum sulfate, filtered and concentrated. Crystallization from a diethyl
ether/petroleum ether mixture results in 56.40 g (71% of theory) of the title substance as pink-

colored crystals.
LC-MS (Method 1): R, =3.70 min.
MS (ESIpos): m/z = 243 (M+H)"

15 'H-NMR (300 MHz, DMSO-dg): & = 12.60 (s, 1 H), 7.85 (d, 1 H), 7.48-7.31 (m, 5 H), 6.60 (dd, 1
H), 6.55 (d, 1 H), 5.19 (s, 2 H), 2.56 (s, 3 H).

Example S8A

6-Benzyloxy-benzofuran-3-one

©/\o 0

20 10 g (41.28 mmol) of 4-benzyloxy-6-hydroxyacetophenone suspended in 30 ml of chloroform are
added to a boiling suspension of 18.44 g (82.55 mmol) of copper(Il) bromide in 70 ml of ethyl



10 Yield: 14% of theory (starting from Exanple 50A) LG M (Method 13): R =
2.71 nin. M5 (ESIpos): mz = 526 (MrH)' ' H NVR (200 MHz, DMSO-d6): S =
7.23-7.16 (m 5 H), 7.14-7.05 (m 3 H), 7.02-6.94 (m 2 H), 6.89 (d, | H,
6.64 (dd, 1 H), 6.47 (s, | H, 4.79 (d, bgkb 4.38-4.29 (m 2 H, 4.19 (d, 1
Hy, 4.02- 15 3.94 (m 2 H), 3.28 (s, 3 H, 2.77 (s, 3 H. -95- Exanple 54A (1
R, 2R*, 3

S+ 3aR¢, 8b 56 3 R TUHBUPRER 3"%“”‘*@2’ EBY 8YBhHLEn '1‘5)5“5 g SoRY i BF AR 3- phe
nyI 2, 3 3aind 8l fikdrr aky ¢ ®eshed Wit estiyd abjthe nzhef digani- phibse313-wdshdd) with GVatdr@n®11 |
H3 2~-N-CH3_ d ' .5 .The title ound js epated in . anal o th
Synt hesi s GRS BiaE SepiiR £ ook Bgea e e d E0uRea e b y

LC- M5 (Met h@ﬁdu@)ls dBsolved2in 350 il bf ethwﬁ)l( (=2} Q@&)Oé Iﬂih@l) of Sedffunt %dré)te trﬂ}@dra&i‘m
(200M—|z 7.23-7. 4 H), 06696(h

H, 6. 88- de}@i eqﬁ)th?rqsb\ltm$sofl§m(1ds hqatepDundeg rq'glx(@kpne |h01’.q) Thgcmo% auxtg!rel_lﬁt ex; 32

Ez :]3- ||:|)|) ‘Zlad%%i' t?s Slgbz aﬁdljl)]theletﬂ'a'}lol R-s ?ré)gecfloi%?’r KeMquéoublresidhe 20e:3ra&3d (ke fimbd wit- 20
,3aR*, 8 bm}hy@aqe@}@}qu)t}@@pm@myq organi¢ nh@pp are washed with 1 N sodium hydroxide solution,

! Or ophenyl )1 I@&g?ﬁglggﬁ&/ a?id pﬂﬁ”s?ﬁbse)%u&t]? ith SRirkRh 'Baiurh chloride solution, dried over

hydr ocycl open enzof ur an-
magnesium sulfate, filtered and concentrated. Column chromatography on silica gel 60 (mobile

10 phase: toluene — toluene/ethyl acetate 1:1) results in 5.52 g (56% of theory) of the product as

beige-colored crystals.
LC-MS (Method 4): R, = 3.53 min.
MS (ESIpos): m/z = 241 (M+H)"

TH-NMR (200 MHz, DMSO-dg): & = 7.56-7.35 (m, 6 H), 6.91 (d, 1 H), 6.77 (dd, 1 H), 5.23 (s, 2
15 H),4.77(s, 2 H).

Example 59A

2-Bromo-6-benzyloxy-benzofuran-3(2H)-one

©/\o .

The title compound is prepared in analogy to the synthesis of Example 43A starting from Example
20 S8A.

Br

Yield: 40% of theory.
LC-MS (Method 12): R;=4.12 min.
MS (ESIpos): m/z =319 (M+H)"

'"H-NMR (200 MHz, DMSO-d): & = 7.54-7.37 (m, 5 H), 6.81-6.71 (m, 2 H), 5.56 (s, 1 H), 5.24 (s,
25  2H).



OH pa N HOC -96- The title conpound is prepared in analogy to the
synthesis of Exanple 14 starting from Exanple 50A. Yield: 82% of theory.
LCM5 (Method 6): R, = 2.55 min. 5 M5 (ESIlneg): mlz = 468 (MH 'H NW (300
Miz, DMSO-d6): S = 11.1 (s, | H, 7.35 (Gg_ | H, 7.23-7.06 (m 7 H),
7.02-6.97 (m 2 H, 6.79 (d, 1 H, 6.65°(dd, I H, 578 (s, 1 H), 4.34-4.28
(m 2 H, 9%i3s (m 2 H, 3.45 (t, I H, 3.03 (d, 2 H. Exanple 56A 10
(1R*, 3S*, SM, = 6- ( 2- Chl or oet hoxy) - 3a- (4- chl or ophenyl ) - 8b- hydr oxy- 3- pheny
| -2, 3, 3a, 8b- tetrahydrocycl openta[ h] benzofuran-l-amine 2N HOC I ~O00OdC
The titl e corpdinddimsthylsgyexyeatbénaylaxal-Ggshidrophehg)eymfiresi s of Exanpl e 15
starting from Exanple 55A 15 Yield: 89%of theory. LGMs (Method 6): R =

1.89 nin. HC CH,
ne. )t
O.—SI—CHS

o

The title compound is prepared in analogy to the synthesis of Example 44A starting from Example
5  59A.

Yield: 77% of theory.
LC-MS (Method 4): R, = 5.20 min.
MS (ESIpos): m/z = 465 (M+H)"

'H-NMR (300 MHz, DMSO-d¢): & = 7.85 (d, 2 H), 7.59-7.20 (m, 9 H), 7.04 (dd, 1 H), 5.22 (s, 2
10 H), 1.07(s, 9 H), 0.17 (s, 3 H), 0.04 (s, 3 H).

Example 61A

(§*,R*)-3-[6-Benzyloxy-2-(4-chlorophenyl)-3-ox0-2,3-dihydrobenzofuran-2-yl]-3-phenylpropanal

The title compound (as mixture of diastereomers) is prepared in analogy to the synthesis of

15 Example 5A starting from Example 60A.



M5 (ESIpos): mz = 456 (MtH)' 'H NWR (200 MHz, DVMSO-d6): S = 7.27-6.90 (m 10
H, 6.69 (d, | H, 6.58 (dd, 1 H), 4.32-4.24 (m 2 H), 3.99-3.92 (m 2 H,
3.62 (dd, 1 H, 3.43 (dd, I H, 2.44-2.31 (m 1 H), 2.25-2.02 (m 1 20 H).
-97- Exanple 57A 4-Benzyl oxy- 6- hydroxyacegpphenone 0 CH3 0 O OH 41 m (345
mol ) of benzyl brom de and 47.69 g (345 nmmol ) of potassium carbonate are
added to a solwugion of 50.00 g (329 mml ) of 2, 4-di hydroxyacet ophenone in
500 m of %@%he resulting suspension is stirred at roomtenperature
overnight. The solid is then filtered off with suction through a glass frit,
and t he fi |z-@atdorosthpolbdgldiontacet@@nane of water and 200 ml of ethyl acetate.
The phases are separated and the organi c phase is washed with saturated
ammoni um chl oride solution, watey, saturated sodi um bi carbonate sol ution and
saturated sodi umchloride 10 sol utmoi ed gver magnesium sul fate, filtered
and concentrated. Crystallization fromaldiethyl ether/petroleum ether

m xture results in 56.40 g (71% of theas.Q e, title substance as pink-
colored crystals. LCG-Ms (Method 1): R 70 m

W

M5 (ESIpos): nlz = 243
(MtH)' 15 "H NWR (300 MHz, DVMsO-d6): S P 60 (s, | H, 7.85 (d, 1 H,
7.48-7.31 (m 5 H), 6.60 (dd, I H), 6. (d,OH H), 5.19 (s, 2 H, 2.56 (s, 3

H) . Exanpl e 58A 6-Benzyl oxy-benzof uran-3-one O

The title compound is prepared in analogy to the synthesis of Example 41A starting from 2,6-

5  dihydroxyacetophenone.
Yield: 90% of theory.
LC-MS (Method 2): R, = 2.86 min.
MS (ESIpos): m/z =215 (M+H)"

H-NMR (200 MHz, DMSO-dg): 8 = 12.1 (s, 1 H), 7.34 (t, 1 H), 6.56 (dd, 1 H), 6.52 (dd, 1 H),
10 4.36-4.29 (m, 2 H), 4.05-3.97 (m, 2 H), 2.61 (s, 3 H).

Example 63A

4-(2-Chloroethoxy)-benzofuran-3-one

C'\/\O

O

The title compound is prepared in analogy to the synthesis of Example 42A starting from Example

15 62A.
Yield: 69% of theory.
LC-MS (Method 2): Ry = 2.42 min.
MS (ESlIpos): m/z =213 (M+H)"

'H-NMR (200 MHz, DMSO-dg): § = 7.61 (t, 1 H), 6.80 (d, 1 H), 6.67 (d, 1 H), 4.70 (s, 2 H), 4.43-
20 4.35 (m, 2 H), 4.00-3.93 (m, 2 H).



O 020 10 g (41.28 mml) of 4-benzyl oxy-6-hydroxyacet ophenone suspended in 30
m of chloroformare added to a boiling suspension of 18.44 g (82.55 mmol)
of copper(ll) bromde in 70 mM of ethyl -98- acetate, and the suspension is
heated under reflux overnight. The still hot solution is then filtered, and
the filter cake is washed with ethyl ace%ate. The organi ¢ phase is washed

w th water gnd sgturated sodi um chl ori de sol ution, dried over nmagnesi um

sul fate, fi d concentrated. The residue is dissolved in 150 m of
ethanol, 7.72 g (94.06 nmol) of sodium acetate trihydrate are 5 added, and

t he resul t i2aBromolalidhriethoRPeicatbiurasieM-ohd ux for one hour. The reaction

m xture is then added to ice, and the ethanol is stripped off. The aqueous
residue is extracted three tine§mmjth et hyl acetate, and the conbined

organi ¢ phases are washed with 1T hydr oxi de solution, | N
hydrochl oric acid and subsequently with Jatur# ed sodi umchloride sol ution,

Bncentrated. Col urm
{oluene -, toluene/ethyl

dried over magnesiumsulfate, filtereg
chromat ography on silica gel 60 (nobi
acetate 1:1) results in 5.52 g (56% of he product as

bei ge-col ored crystals. LC M (Method 4~ R 3.53 mn. WM (ESlpos): mz =
241 (M+rH)' 'H NWR (200 MHz, DMSO-d6): S = 7.56-7.35 (m 6 H), 6.91 (d, | H,
6.77 (dd, I_H).. 5.23 , 2 15 H, 4.77 (s, .2 H) . _ Exa 59A

5" Bt ovro- 6. DR SF SgPueissF it Ipiof i B b EYehRE i T S AR
prepared i m3anal ogy to the synthesis of Exanple 43A starting from Exanple 20
58A.

Yield: 86% of theory.
LC-MS (Method 4): R; = 2.90 min.
MS (ESIpos): m/z =291 (M+H)"

'H-NMR (300 MHz, DMSO-dq): & = 7.62 (t, 1 H), 6.69 (d, 1 H), 6.65 (d, 1 H), 5.47 (s, 1 H), 4.42-
10 4.37 (m, 2 H), 3.98-3.93 (m, 2 H).

Example 65A

2-Bromo-3-tert-butyldimethylsilyloxy-4-(2-chloroethoxy)benzofuran

PHs cH,
p—Si——CH,
CH, CH,

\Br

O

Chi0

The title compound is prepared in analogy to the synthesis of Example 44A starting from Example
15  64A.

Yield: 46% of theory.
LC-MS (Method 9): R, = 2.14 min.

MS (ESIpos): m/z = 292 [M+H-Si(CH;),C(CH3)3]"



Yield: 40% of theory. LCMS (Method 12): R = 4.12 mn. M (ESIpos): n>z =
319 (MtH)" 'H NWMR (200 MHz, DMSO-d6): S = 7.54-7.37 (m 5 H), 6.81-6.71 (m 2
H, 5.56 (s, 1 H, 524 (s, 25 2 H. -99- Exanple 60A

3-tert-Butyl di net hyl silyl oxy-6-benzyl 0XY1q - (4-chl orophenyl ) benzofuran H 3 C
CH3 CH3 HAOS -CH3 d coGd The title corrpound IS prepared in analogy to

t he synt he 4 el % o

theory. LG RV TeetibMrs DVRO-EHE 50 0nim! POV CEl Fupstiiy Hadsoblen>

T NUR (300103 0VER 1) 1.0 9 TpRERA A, H) 759,720 (m 9 K, 704 (dd.

H, 5.22 (s, , 17 (s, 3 H, 0.04 (s, 3 H. Exanple

61A

(S, R*)-3- [%‘-%B&Mﬁéoxy- 2- (4-chl or ophenyl ) - 3- oxo- 2, 3-di hydr obenzof uran-2-yl]-3

-phenyl propanal 0 40H O/ C
3-tert-Butyldimethylsilyloxy-4-(2-chloroethoxy)-2-(4-chlorophenyl}benzofuran

CH,

H,C CH,

H,C—Si—CH,
0

;c.

The title compound is prepared in analogy to the synthesis of Example 45A starting from Example
65A.

C'\/\O

Yield: 75% of theory.
LC-MS (Method 4): R, = 3.29 min.
10 MS (ESIpos): m/z = 437 (M+H)"

'H-NMR (400 MHz, DMSO-de): § = 7.82-7.77 (m, 2 H), 7.57-7.52 (m, 2 H), 7.26 (t, 1 H), 7.16 (d,
1 H), 6.83 (d, 1 H), 4.45-4.41 (m, 2 H), 4.02-3.98 (m, 2 H), 1.03 (s, 9 H), -0.02 (s, 6 H).

Example 67A

4-(2-Chloroethoxy)-2-(4-chlorophenyl)benzofuran-3-one

15

The title compound is prepared in analogy to the synthesis of Example 46A starting from Example

66A. The compound is employed in the next stage without further purification.



The title conmpound (as m xture of diastereoners) is prepared in analogy to
the synthesis of 15 Exanple 5A starting from Exanple 60A. _100- Exanple 62A
2- (2- Chl or oet hoxy) - 6- hydr oxyacet ophenone CIl~~OO e CH3 T he title conpound
is prepared in analogy to the synthesi 5_963_Exarrpl e 41A starting from2,6- 5
di hydr oxyacet ophenone. Yield: 90% of theory. LC-M5 (Method 2): R = 2.86 mn.
M5 (ESlpos), mz = 215 (MtH)' 'H NWMR (200 MHz, DMSO-d6): S = 12.1 (s, 1 H),
7.34 (t, | HPAREERE (dd, | H), 6.52 (dd, | H), 10 4.36-4.29 (m 2 H),
4.05-3.97 (m 2 H, 2.61 (s, 3 H. Exanple 63A
4- ( 2- Chl or ast [paxy)4-2e0meotthat)-3-(4-@Merophdnyj-3@x022, XAillVioHehdfigrac DR Buifh@ny 1S
prepared in analogy to the synthesis of Exanple 42A starting from Exanple 15
62A. Yiel d:P8¥98lof theory. LC-MS (Method 2): R = 2.42 nin. MS (ESIpos):
mz=213 (MtH)' 'H NMR (200 Mz, DMSO-d6): S = 7.61 (t, | H), 6.80 (d, I H,
6.67 (d, I H, 4.70 (s, 2 H, 4.43- o)

Cl

5  The title compound is prepared in analogy to the synthesis of Example 5A starting from Example
67A.

Yield: 28% of theory.
LC-MS (Method 9): R, = 2.68 min.
MS (ESIpos): m/z = 455 (M+H)"

10 'H-NMR (300 MHz, DMSO-d): & = 9.33 (dd, 1 H), 7.70-7.65 (m, 2 H), 7.57 (t, 1 H), 7.55-7.49
(m, 2 H), 7.30-7.25 (m, 2 H), 7.17-7.06 (m, 3 H), 6.93 (d, 1 H), 6.51 (d, 1 H), 4.29 (dd, 1 H), 4.28-
4.10 (m, 2 H), 3.83-3.77 (m, 2 H), 3.07 (ddd, 1 H), 2.53 (ddd, 1 H).

Example 69A

(15*,35* 3aR*,8bS*)-8-(2-Chloroethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-
15 tetrahydrocyclopenta[bJbenzofuran-1,8b-(1H)-diol




20 4.35 (m 2 H), 4.00-3.93 (m 2 H). -101- Exanple 644

2- Brono- 4- (2- chl oroet hoxy) - benzofuran-3(211)-one CI OO0 Br O The title
conmpound is prepared in analogy to the synthesis of Exanple 43A starting from
Exanple 5 63A. Yield: 86%of theory. LGM (Method 4): R = 2.90 m n VS

(ESIpos) Mz = 291 (MH) 'H—NNR(300 i DIVBOd6) S=762(t, | H, 6. 69
d, | 93
S Bl tisk Romboyl s rapifed  apglody %ﬁwa% Pethghpl B Sulily ffom%%ampl (m
or oet hoxy) b@azofuran d", CH3 CH3 OSi--CH3 \ CH3 CH3 Br O The title

conpound is prepared in analogy to the synthesis of Exanple 44A starting from
Exanpl e 15Yi§1£c11A55%otetlhd 46% of theory. LCG-Ms (Method 9): R = 2.14 mn.

LC-MS (Method 2): R, = 3.47 min.
5 MS (ESIpos): m/z = 457 (M+H)"

'H-NMR (300 MHz, DMSO-dg): & = 7.28 (¢, 1 H), 7.25-7.20 (m, 2 H), 7.20-7.15 (m, 2 H), 7.12-
7.03 (m, 3 H), 6.91-6.86 (m, 2 H), 6.72 (d, 1 H), 6.64 (d, 1 H), 5.72 (d, 1 H), 491 (s, 1 H), 4.80
(ddd, 1 H), 4.36-4.31 (m, 2 H), 4.03-3.97 (m, 2 H), 3.30-3.24 (m, 1 H), 2.54-2.42 (m, 1 H), 2.19
(ddd, 1 H).

10  Example 70A

(3S*,3aR*,8bR*)-8-(2-Chloroethoxy)-3a-(4-chlorophenyl)-8b-hydroxy-3-phenyl-2,3,3a,8b-tetra-

hydrocyclopenta[b]benzofuran-1-one

The title compound is prepared in analogy to the synthesis of Example 7A starting from Example

15 69A.
Yield: 63% of theory.
LC-MS (Method 9): Ry =2.70 min.
MS (ESIpos): m/z = 455 (M+H)"

"H-NMR (400 MHz, DMSO-dg): = 7.40 (t, 1 H), 7.22-7.17 (m, 2 H), 7.14-7.05 (m, 3 H), 7.04-
20 6.96 (m, 4 H), 6.87 (d, 1 H), 6.71 (d, 1 H), 6.03 (s, 1 H), 4.40-4.24 (m, 2 H), 3.93-3.86 (m, 2 H),
3.70 (dd, 1 H), 3.14 (dd, 1 H), 2.95 (dd, 1 H).



M5 (ESIpos): mz = 292 [MrH Si (CH3)2C(CH,)h]" - 102 ' H NVR (300 Mz,
(dd, 1

DVBO- d6) :

S=7.22(t, | H, 7.11

H, 3.99-3.94 (m 2 H), 1.03 (s, 9 H, 0.26 (s, 6 H. Exanple 66A

3-tert-Butyl di net hyl silyloxy-4-(2-chloro

CH3 H3C+CH3 C'~O H3C-Si-CH3 Od O Tﬁ&htitle conmpound i s prepared in

anal ogy to
75% of the m (Method 4): R =3.29 min. 10 M5 (ESIpos): mz = 437
7.82-7.77 (m 2 H), 7.57-7.52 (m 2 H),

(MtH)' " H-NMR (400 MHz, DMBO-d6): S
I (%35, 38 * (865 *)-81( 2k)hlorbetBoXy §-8a-(4dchidrophényd B3-pheh]-1 31Ba, &b-H) , 4. 02- 3. 98

7.26 (t,
(m 2

ihe EéﬂtheSis of Exanple 45A starting from Exanple 65A. Yield:

Exanpl e 67A

. 1.0 . 9 H, -0.02 (s, 6 H..
4-(2-C|h_|l)ord@fﬁﬁ&&;ﬁy-cE’P%}Dﬁa[é}h?F’BP@&}(ﬁ’Zln%ﬁ]@ﬂ%furan-3-one C~~-00C 015

15

The title compound is prepared in analogy to the synthesis of Example 8A starting from Example

T0A.

Yield: 70% of theory.

LC-MS (Method 8): R, = 3.67 min.
MS (ESIpos): m/z = 457 (M+H)"

'H-NMR (200 MHz, DMSO-dq): & = 7.24 (t, 1 H), 7.16-6.98 (m, 9 H), 6.68 (d, 1 H), 6.59 (d, 1 H),
5.11 (s, 1 H), 4.60-4.53 (m, 1 H), 4.50 (d, 1 H), 4.33-4.25 (m, 2 H), 4.03-3.90 (m, 3 H), 2.75 (dt, 1
H), 2.05 (dd, 1 H).

Example 72A
4-Hydroxybenzofuran-3-one

OH ¢

O

The title compound is prepared in analogy to the synthesis of Example 42A starting from 2,6~

dihydroxyacetophenone.
Yield: 54% of theory,

LC-MS (Method 4): R, = 2.04 min.

dd, 1 H), 6.84 (dd, | H), 4.43-4.38 (m 2

0oxy) - 2- (4- chl or ophenyl ) benzof ur an



The title conmpound is prepared in analogy to the synthesis of Exanple 46A
starting from Exanple 66A. The conpound is enployed in the next stage

wi t hout further purification. 103- Exanple 68A

(S*, R*)-3-[4-(2-Chl oroet hoxy) - 2- (4- chl or gphenyl ) - 3- oxo- 2, 3- di hydr obenzof ur an-
2-vlj-3-phenvl- propanal O C~~ OOH G 5 The title compound is

prepared i _t esis of Exanple 5A starting from Exanpl e

67A. Yiel d%%g}%‘%yt earlg?(]%ﬁf\/s (Method 9): R = 2.68 nin. NS (ESIpos): mz
= 455 (M+tH)* 10 'H NWR (300 MHz, DMsO-d6): 6 = 9,33 (dd, | H), 7.70-7.65 (m

2 H, 7.57 '@&NMR B0 MHSDMEQHE,): § m103 (5) 1, HY,.730-(%,.128), re6 (@d,H)H), 8.447dd,.108),(m 3
, 6.93 ( 1 6.51 (d, I H, 4.29 (dd, | H, 4.28- 4.10 (m 2 H),

3 83-3. 77 (‘W(é%) 3.07 (ddd, 114), 2.53 (ddd, | H). Exanple 69A (I S*,3

S*, 3aR*, 8bS*) - 8- (2- Chl or oet hoxy) - 3a- (4- chl orophenyl ) - 3- phenyl - 2, 3, 3a, 8b- 15

tetrahydroqymw]benzofuran-l,8b-(| H-diol (S~ HO HO O d

5  4-(2-Methoxyethoxy)benzofuran-3-one

O
HaC/ \/\o

o)

The title compound is prepared in analogy to the synthesis of Example 18A starting from Example
72A.

Yield: 68% of theory.
10 LC-MS (Method 4): R, = 2.23 min.
MS (ESIpos): m/z = 209 (M+H)"

'"H-NMR (300 MHz, DMSO-dq): & = 7.59 (t, 1 H), 6.75 (d, 1 H), 6.65 (d, 1 H), 4.68 (s, 2 H), 4.25-
420 (m, 2 H), 3.71-3.66 (m, 2 H), 3.34 (s, 3 H).

Example 74A

15 2-Bromo-4-(2-methoxyethoxy)benzofuran-3-one

O
H3C/ \/\O

Br
@)

The title compound is prepared in analogy to the synthesis of Example 43A starting from Example

T3A.
Yield: 84% of theory.

20 LC-MS (Method 4): R, =2.63 min.



-104- The title conmpound is prepared in analogy to the synthesis of Exanple
6A starting from Exanple 68A. Yield: 55%of theory. LCMS (Method 2): R =
3.47 min. 5 M5 (ESlpos): mz = 457 (MtH)' 'H NVR (300 MHz, DMSO-d6): S =
7.28 (t, 1 H, 7.25-7.20 (m 2 H, 7.20-7.15 (m 2 H), 7.12- 7.03 (m 3 H),
6.91-6.86 (m 2 H) 672 (d | H), 664'( 1 H, 572 (d, I H, 4.91 (s, |
H, 4.80 (ddd (m 2 H, 4.03-3.97 (m 2 H, 3.30-3.24 (m |
H . 2.54-2. M‘é(fi-ﬂ?osp ﬂM} 2§7€L1‘9+H>(ddd | H. 10 Exanple 70A (3
S*, 3aR*, 8bR*) - 8- (2- Chl or oet hoxy) - 3a- (4- chl or ophenyl ) - 8b- hydr oxy- 3- phenyl - 2, 3,
3a, 8b-tetray Mr(@@wroﬂmpﬁmsddgj %&ni@i w @Pnl'r@ln@ 1G5, 6@(&"@}@ 63 (dhent suke
conpound is prepared in analogy to the synthesis of Exanple 7A starting from
Exanpl e 58619175),4%él7a(m68%éf7113r@c6my2Hm@-3W$s G¥Bthod 9): Rt = 2.70 min. M5
(ESIpos): niz 455 (M+H)© ' H-NVR (400 MHz, DMBO-d6): S = 7.40 (t, 1 H),
7.22-7. 17 (§Qanforddsa 7-14-7.05 (m 3 H), 7.04- 20 6.96 (m 4 H), 6.87 (d, |
H, 6.71 ((% 03 (s, | H, 4.40-4.24 (m 2 H, 3.93-3.86 (m 2 H,
3.70 (dd, I H), 3.14 (dd, 1 H), 2.95 (dd, I H). - 105-

5  2-Bromo-3-tert-butyldimethylsilyloxy-4-(2-methoxyethoxy)benzofuran

(i:Ha CHs
O—?i CH,
CH. CH,

3
\Br

0

0]
H3C/ \/\O

The title compound is prepared in analogy to the synthesis of Example 44A starting from Example
T4A.

Yield: 99% of theory.
10 LC-MS (Method 14): R, =2.43 min.
MS (ESIpos): m/z =401 (M+H)"

"H-NMR (300 MHz, DMSO-dg): 8 = 7.21 (t, 1 H), 7.07 (dd, 1 H), 6.81 (dd, 1 H), 4.25-4.20 (m, 2
H), 3.72-3.66 (m, 2 H), 3.29 (s, 3 H), 1.02 (s, 9 H), 0.24 (s, 6 H).

Example 76A
15 3-tert-Butyldimethylsilyloxy-2-(4-chlorophenyl)-4-(2-methoxyethoxy)benzofuran

CH,
Hac“—~CH3

0 H,C—S8i—CH,
HsC/ \/\O é

o

The title compound is prepared in analogy to the synthesis of Example 45A starting from Example
75A.



Example 71 A (I R*, 3

S*, 3aR*, 8bS*) - 8- ( 2- Chl or oet hoxy) - 3a- (4- chl or ophenyl ) - 3- phenyl - 2, 3, 3a, 8b-

t et rahydrocycl opent a[ b] benzofuran-1,8b-(1 Hy-diol Cl~~ HO HO O d 5 The
title conpound is prepared in anal ogy to, (iipe synt hesi s of Exarrpl e 8A starting
from Exanpl e 70A. Yi eId 70% of theory. LC-Ms (Method 8): R 3.67 mn. M
(ESI pos): 1d 10 " H-NWMR (200 MHz, DMSO- d6): 8:724(t I H),
7.16-6.98 ( 39%? e‘&%(d | H, 6.59 (d, 1 H), 5.11 (s, | H), 4.60-4.53
(m I H, 4.50 (d, | , 4.33-4.25 (m 2 H, 4.03-3.90 (m 3 H, 2.75 (dt, 1
H, 2.05 (dd;-Ms (N)ethoE)QatrmI:e.SEZﬂn. 4- Hydr oxybenzofaran-3 -one 15 OH O &0 The
title conpound is prepared in analogy to the synthesis of Exanple 42A

startl ng fr 6- . di hy et ophenone. Yield: 54% of theory. LC-M5 (Met hod
R, ’@g]ﬂ%ﬁlﬁ“) m’iogﬁ@éa’?m pos): mz = 151 (M:H)' ' H NMVR (300 Mz,

DIVBOd6) 5=10.8 (s, 1 H, 7.43 (t, 1 H, 6.56 (dd. | H), 6.44 (dd, 1 H,
'"H-NMR (300 MHz, DMSO-dg): & = 7.85-7.79 (m, 2 H), 7.58-7.53 (m, 2 H), 7.26 (t, 1 H), 7.14

5 (dd, 1 H), 6.82 (dd, 1 H), 4.27-4.22 (m, 2 H), 3.75-3.70 (m, 2 H), 3.29 (s, 3 H), 1.02 (s, 9 H), -0.02
(s, 6 H).

Example 77A

2-(4-Chlorophenyl)-4-(2-methoxyethoxy)benzofuran-3-one

0]
H3C/ \/\O

10 The title compound is prepared in analogy to the synthesis of Example 46A starting from Example

76A. The compound is employed in the next stage without further purification.

Example 78A

(S*,R*)-3-[2-(4-Chlorophenyl)-4-(2-methoxyethoxy)-3-oxo-2,3-dihydrobenzofuran-2-yl]-3-phenyl-

propanal

15

The title compound is prepared in analogy to the synthesis of Example 5A starting from Example

T7A.

Yield: 8% of theory.



4.64 (s, 2 H. Exanple 73A 5 4-(2- Met hoxyet hoxy) benzof uran-3 -one Fi 3CG-O/~0O
O 30 The title conpound is prepared in analogy to the synthesis of Exanple
18A starting from Exanple 72A. Yield: 68%of theory. 10 LC-Ms (Method 4): Rt
= 2.23 mn. M (ESIpos): rrlz=209(I\/HrI-q "H-NWVR (300 MHz, DVMSO-de): S =

7.59 (t, 1 H, 6.75 (d, 1 H, 6.65 (d, ?—%468(5 2 H, 4.25- 4.20 (m 2

H, 3.71-3.6 s, 3 H. Exarrple74A15
2 Br ono- 4- (@M@Vg 9M§y) éﬁ’i‘gf uran- 3-one H3Cl10'~~O O 6!0>-Br The title
conpound is prepared in analogy to the synthesis of Exanple 43A starting from
Exanpl e 7%S(E§Iﬁ<bsqt:m/84%otM#HEory. 20 LC-M5 (Method 4): R = 2.63 mn. -107-
M5 (ESIpos): mz = 287 (MH—|) "H-NVR (300 MHz, DMBO-d6): S = 8.24 (s, 2 H),
7.61 (t, | ,555(d 1 , 6.63 (d, 1 H, 545 (s, | H, 4.25-4.20 (m 2
H) , 3.71-3.@4@5—%&F|) 3. 34 (s, 3 H. Exanple 75A 5
2-Brono-3-tert-butyl di nmet hyl silyl oxy-4-(2-nethoxyet hoxy) benzof uran

(18%,35*,3aR*,8bS*)-6-(3-Chloropropoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-tetrahydro-

5  cyclopenta[b]benzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Examples 41A - 48A starting from

2,4-dihydroxyacetophenone and 3-chloropropanol.
LC-MS (Method 13): R, = 3.02 min.
10 MS (ESIneg): m/z= 469 (M-HY

'H-NMR (300 MHz, DMSO-dg): 8 = 7.32-7.01 (m, 8 H), 6.94-6.92 (m, 2 H), 6.69 (d, 1 H), 6.60
(dd, 1 H), 5.81 (d, 1 H), 5.01 (s, 1 H), 4.48-4.42 (m, 1 H), 4.13 (t, 2 H), 3.80 (t, 2 H), 3.35-3.27 (m,
1 H), 2.47-2.41 (m, 1 H), 2.30-2.14 (m, 3 H).

Example S80A

15 N-(3-Ox0-2,3-dihydro-1-benzofuran-6-yl)-acetamide

O

A 5

H,c” TN
*  H

32.6 g (0.181 mol) of chlorcacetyl chloride are added, followed within 15 minutes by 20 g
(0.121 mol) of N-(3-methoxyphenyl)acetamide, to a solution of 64.6 g (0.484 mol) of aluminum

chloride in 100 ml of 1,2-dichloroethane at 0°C under argon. The temperature rises to 10°C during



CH3 (HB HCOOCH3 H3 CH3 Br O The title conpound is prepared in analogy to
the synthesis of Exanple 44A starting from Exanple 74A. Yield: 99% of
theory. 10 LCMS (Method 14): R = 2.43 min. M (ESIpos): mz = 401 (MtH)'
"H- NVR (300 MHz, DWMSO- d6): S=7.21(t,_iLl£|—D, 7.07 (dd, 1 H), 6.81 (dd, 1 H),
4.25-4.20 (m 2 H), 3.72-3.66 (m 2 H, 3.29 (s, 3 H, 1.02 (s, 9 H, 0.24

(s, 6 H. anpl e 76A 15 . .
3-tert-But 5F l(E:\'t'irqgrrl%aet rﬁ?&sr? I'Sytlh?)nx§/] ° ‘ﬁl-y(‘ﬁ%r@ﬁ(il & %’Bﬁ‘e‘ﬁ?‘? 3r§t}ir-e(afg r?%?ﬁdo%\ﬂleé]}]%héx%ebberﬂ‘%’%f uran
CH3 H3C+ChBixtuhiBic-alded Grie Mater,Gmll @hlyDactlate iOaddad Afkdr hizoasrporting] N-G-pétkgarded i n
anal ogy to P‘e synt hesj s of .Exanpl.e 45A starting.from Exa . I5A. - 108-
T ol 0 8o biere P DS qevBr R ateoyind R ierog o wif ucroR/E gisdgy: Hghes =
433 (MtH)' vacuum. The resulting solid is introduced into 140 ml of ethanol and, after addition of 13.2 g

5 (0.154 mol) of sodium acetate, heated under reflux overnight. Cooling is followed by addition of

water, and the ethanol is stripped off in a rotary evaporator. The precipitated solid is filtered off

with suction on a frit and dried. 9.35 g (40% of theory) of the product result as a solid with a pale

reddish color.

"H-NMR (200 MHz, DMSO-dg): 5 = 10.5 (s, 1 H), 7.7 (s, 1 H), 7.6 (s, 1 H), 7.1 (5, 1 H), 4.8 (s, 2
10 H),3.3(,3H).

Example 81A

6-Amino-1-benzofuran-3(2 H)-one

HN o

5 ml of 1 N hydrochloric acid are added to a solution of 500 mg (2.62 mmol} of N-(3-ox0-2,3-
15  dihydro-1-benzofuran-6-yl)acetamide in 5 ml of methanol, and the mixture is heated under reflux
for one hour. After cooling, the mixture is added to a mixture of ice-water, saturated sodium
bicarbonate solution and ethyl acetate. The organic phase is separated off, washed with water and
saturated sodium chloride solution, dried over magnesium sulfate, filtered and concentrated.

318 mg (61% of theory) of the target compound result as brown powder with a purity of 75%.
20 LC-MS (Method 4): R=1.71 min.
MS (ESIpos): m/z = 150 (M+H)"

"H-NMR (300 MHz, DMSO-d¢): & = 7.24 (s, 1 H), 6.51 (br. s, 2 H), 6.32 (dd, 1 H), 6.12 (d, 1 H),
475 (s, 2 H).

Example 82A

25  Benzyl (3-0x0-2,3-dihydro-1-benzofuran-6-yl)carbamate



"H-NWR (300 MHz, DMBO-d6): S = 7.85-7.79 (m 2 H), 7.58-7.53 (m 2 H), 7.26
(t, ' H, 7.14 5 (dd, 1 H, 6.82 (dd, 1 H, 4.27-4.22 (m 2 H, 3.75-3.70
(m 2 H, 3.29 (s, 3 H, 1.02 (s, 9 H, -0.02 (s, 6 H. Exanple 77A

2- (4- Cnl or ophenyl ) - 4- (2- met hoxyet hoxy) bepgof uran-3-one H3C-0'1\0O 0 d O 10
The title conmpound is prepared in analogy to the synthesis of Exanple 46A
starting from Exanple 76A. The coppound is enployed in the next stage

wi t hout further purification. 78A
(S*, R*)-3-[2-(4-Chl orophenyl ) - 4- t hoxyet hoxy) - 3- oxo- 2, 3-di hydr obenzof ur an
-2-yl1]-3-phenyl - propanal O H3 H O15 A The title compound is

starting from Exanpl e

prepared in analogy to the synthes|s of Exanple 5&
R =2.58 mn. M

77A. Yield: 8%of theory. - 109- LG M5 ( MethQ
(ESlpos): mz = 451 (MrH)'. Exanpl e079A
(1S*, 3S*, 3aR*, 8bS*) - 6- (3- Chl or opr opoxy) - 3§
b-tetrahydro- 5 cycl opental bj benzgj .

h

| gt ophenvl ) - 3- phenyl - 2, 3, 3a, 8
D- di ol

54.7 ml (314 mmol) of diisopropylethylamine and 28.3 ml (188 mmol) of benzyl chloroformate are
added to a solution of 23.42 g (157 mmol) of 6-amino-1-benzofuran-3(2H)-one in 400 ml of THF
at 0°C and the mixture is stirred at room temperature for 3 hours. Then a further 4.7 ml (31 mmol)
5  of benzyl chloroformate are added, and the mixture is stirred overnight. The mixture is added to
ice-water and extracted twice with ethyl acetate. The combined organic phases are washed with
water and saturated sodium chloride solution, dried over magnesium sulfate, filtered and
concentrated. Chromatography on silica gel 60 (mobile phase: dichloromethane —
dichloromethane/ethyl acetate 5:1) affords 30.80 g (64% of theory) of the product as colorless
10 crystals,

LC-MS (Method 4): R, = 3.43 min.
MS (ESlpos): m/z = 284 (M+H)"

"TH-NMR (300 MHz, DMSO-d¢): 6 = 10.38 (s, 1 H), 7.56-7.31 (m, 7 H), 7.12 (dd, 1 H), 5.20 (s, 2
H), 4.74 (s, 1 H).
15 Example 83A

Benzyl [(15*,3S*,3aR*,8bS*)-3a-(4-chlorophenyl)-1,8b-dihydroxy-3-phenyi-2,3,3a,8b-tetrahydro-
1H-benzo[b]cyclopenta[d]furan-6-yl]carbamate




HO~~\ ci o C A | The title conpound is prepared in analogy to the

synt hesi s of Exanples 41A - 48A starting fron12,4-dihydroxyacetophenone and
3-chl oropropanol. LC M (Method 13): R 3.02 min. 10 M5 (ESI neg): m z=469
(MH "HNW (300 MHz, DMSO-d6): S = 7. 3:;”7 0l (m 8 H, 6.94-6.92 (m 2 H),
6.69 (d, 1 H, 6.60 (dd, 1 FD 5. 81 (d I H, 5.01 (s, 1 FD, 4.48-4.42 (m |
|2_|) 53042]? 4 EThezt\Ljd;:')'_céomp%I(n% 1@ lpi‘epgﬁg\ ulgnalogy to the sygnmes:s of E')camp%es 43A (nﬁejthogjrg), jﬂA‘:D '

N ( 3- Oxo0- 2, 8BAd i bWy, diAcankd ez iod Ut ain EGemyplig 828cet amide O o | HSCAH O 32.6 ¢
(0.181 nDI) of chl oroacetyl chloride are added, followed wthin 15 m nutes by
200 g (0.1 hoxyphenyl)acetanlde to a solution of 64.6 ¢
(0. 484 nol%&%gﬁh%ﬁﬁfﬁhhﬁ§ ER%F?He in 100 m of 1,2-dichloroethane at 0C under
argon. The tenperature rises to 10C during - 110 this. The m xture is then

sl ow y war ned (ESInggpantz =eap@vied)ur e and stirred overnight. The brown m xture
is added to ice-water, and ethyl acetate is added. After vigorous stirring,

N-(3- methoxy-4- chl o C | phenyl t anj.d recipi filtered off
W th suct of Ay BRSO gred S8 S dhnr ket s LT ag780 1 s s @ 2

i ntroduced iyt 07 &40 s ota.£f Ganel), A 28fd, qu)agidsQu@nnofH)ls z&zgzoFem(OH}M ol )
of sodium acetate, heated under reflux overni ght. Cooling is fol

addition of water, and the ethanol is stripped off in a rotary evaporator

The preci pikxempe84dd id is filtered of f

(15*,35* 3aR*,8bS*)-6-Amino-3a-(4-chlorophenyl)-3-phenyl-1,2,3,3a-tetrahydrocyclopenta[ b}-
benzofuran-1,8b-(1 H)-diol

10

1 g of 10% palladium on activated carbon is added to a sclution of 8.18 g (15.5 mmol) of benzyl
[(15*,3S* 3aR*,8bS*)-3a-(4-chlorophenyl)-1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro-1H-
benzo[b]cyclopenta[d]furan-6-yl]carbamate in 100 ml of methanol, and the mixture is
hydrogenated under 2 bar for 2 hours. After removal of the catalyst, the residue is concentrated to
15 result in 6.06 g (92% of theory) of the title compound, which contains about 7% of the

corresponding dehalogenated compound as impurity.
LC-MS (Method 13): R =2.34 min.
MS (ESlIpos): m/z = 394 (M+H)"

"H-NMR (300 MHz, DMSO-de): & = 7.22-6.87 (m, 10 H), 6.24-6.21 (m, 2 H), 5.73 (d, 1 H), 5.19
20 (s,2 H), 4.78 (s, 1 H), 4.44-4.37 (m, 1 H), 3.35-3.24 (m, 1 H), 2.48-2.40 (m, 1 H), 2.27-2.11 (m, 1
H).



Wi th suction on a frit and dried. 9.35 g (40% of theory) of the product
result as a solid with a pale reddish color. '"HNWR (200 VHz, DVBO- d6): S =
10.5 (s, 1 H, 7.7 (s, 1 H, 7.6 (s, 1 H, 7.1 (s, 1 H, 4.8 (s, 2 10 H),
3.3 (s, 3 H. Exanple 81A 6-Am no-|-benzpfuran-3(2H-one O H2ZN OS5 m of |
N hydrochloric acid are added to a solution of 500 ng (2.62 mmol) of

N-(3- oxo-2,§iam1§e$1{1ydro-l - benzofuran-6-yl)acetamde in 5 m of nethanol, and
the m xtur d under reflux for one hour. After cooling, the m xture
is added to a mi xture of ice-water, saturated sodium bicarbonate solution
and et hyl aRmemat(¢-chittophanyaniicagphase is separated off, washed with water and
saturated sodium chloride solution, dried over magnesium sul fate, filtered
and concentrated. 318 ng (61% of the d’)—l of the target conpound result as
brown powder with a purity of 75% 20 JLG-M5 (Method 4): Rt = 1.71 min. M5
(ESlIpos): mz = 150 (MH)' ' H NVR (30€ DMSO-d6): 6 = 7.24 (s, 1 H, 6.51
(br. s, 2 H, 6.32 (dd, | H, 6.125(d, | 4.75 (s, 2 H). Exanple 82A 25
Benzyl (3-o0x0-2,3-dihydro- | -benzofuran carbamate -1l O OONO H
54.7 m (314 mmol ) of diisopropyl ethyl am £8.3 m (188 mmol ) of benzyl
chloroformate are

80.0 g (469 mmol) of 4-chlorophenylacetic acid are dissolved in 200 ml of tetrachloroethane under

5  argon and heated under RF. While boiling, 100 g (563 mmol} of N-bromosuccinimide and 7.70 g
(46.9 mmol) of 2,2'-azobis-2-methylpropanenitrile are added, and the mixture is heated under RF
overnight. It is then cooled to 0°C and filtered with suction, the precipitate is washed with cold
tetrachloromethane, and the filtrate is concentrated. The residue is dissolved in diethyl ether and
extracted three times with saturated aqueous bicarbonate solution. The combined aqueous phases

10 are adjusted to a pH of 1 with concentrated hydrochloric acid and extracted four times with diethyl
ether. The combined organic phases are dried over magnesium sulfate, filtered and concentrated to
result in 83.0g (71% of theory) of the product, which is reacted further without further

purification.
LC-MS (Method 11): R, = 3.42 min.
15  MS (ESIneg): m/z =249 (M-H)"

'H-NMR (300 MHz, DMSO-dg): & = 13.5 (s, 1 H), 7.61-7.55 (m, 2 H), 7.49-7.43 (m, 2 H), 5.80 (s,
1 H).

Example 86A

(4-Chlorophenyl)-(3,5-dipropoxyphenoxy)acetic acid

Hsc\/\o

i 0] OH

H.C

3 \/\O OI@\
Cl

4.37 g (109 mmol) of sodium hydride as 60% dispersion in mineral oil are added in portions to a

20

solution of 10.0 g (47.6 mmol) of 3,5-dipropoxyphenol and 11.9 g (47.6 mmol) of bromo-(4-



added to a solution of 23.42 g (157 mmol) of 6-am no-I1-ben zofuran-3(2H)-one
in 400 M of THE at OC and the mxture is stirred at roomtenperature for 3
hours. Then a further 4.7 m (31 nmol) 5 of benzyl chloroformate are added,
and the m xture is stirred overnight. The i xture is added to ice-water and
extracted twce with ethyl acetate. The conbi ned organi ¢ phases are washed

xtract e . . d organi :
Sul tate. 1 REhLERHERL SO M & MRTE Sk ihOflodl S ERIBORSH T |
phase: di cHieardmeehRR evertightdWater Grihapetitaingiikichylingat et ahembnity isakfranaieh30. 80 g

(64% of theory). .of .th roduct as.colorless. 10 crystals - thod 4):
R0 S 4z e sl ohRp B, 304 e, GG Shendiy Bpest e i E o M Teeiindene '
10. 38 (s, Xohfion dndb&tufatdd aquepus/soum chickile (sdidtionl dHpd ober 28hgh&iun? sulfdje, fifteréd (S,

1 H. 15 Exanpl e 83A Benzyl : . .

[ (1S, 38, 34 ?%E“ﬁt‘?‘gﬁ-es(l%’-ec Rt Jhe sABRYEY aquegys rasi B .Adiugehie Ayt 214 ¥ith gyt e
trahydro- Idondeanael Blieskloapant aldd:irdéiedthiie Yirles aith aigad Bethld THQoM bimred Bghhi®© C -
112 The title conpound i;s prepared in anal to the synthesis of Exanples

. p nal ogy, ;

43A (et ho®Phays angayashed xath sataggped agpeoygpdam @?oaviﬁ Pt disdmyepteacgypsulfae. v
(Met hod 7) fiiféredand cletfiatld (rd¥iRud %.Sbﬂﬁ)g')aiogfgpﬁy of RABidebddidues | hd\VBh (ift00eMZ,
DMSO-d6): S = 9.88 (s, 1 , 7.46-6.91 (m 17 H), 5.87 (d, 1 H, 518 {m 2

60 (1st mobile phase: toluene/ethyl acetate 9:1 to remove unreacted 3,5-dipropoxyphenol, 2nd

10 mobile phase: dichloromethane/methanol 9:1) results in 12.1 g (67% of theory) of the product.
LC-MS (Method 1): R,=4.21 min.
MS (ESIpos): m/z =379 (M+H)"

'H-NMR (400 MHz, DMSO-d): & = 7.54 (d, 2 H), 7.38 (d, 2 H), 6.09-6.01 (m, 3 H), 5.41 (s, 1 H),
3.84 (t, 4 H), 1.67 (sext, 4 H), 0.94 (t, 6 H).

15 Example 87A

2-(4-Chloropheny})-4,6-dipropoxybenzofuran-3(2H)-one

H:C

¢ o
HC o~ 0 o)

The title compound is prepared in analogy to the synthesis of Example 4A starting from Example
86A.

20 Yield: 44% of theory.
LC-MS (Method 12): R=4.75 min.
MS (ESIpos): m/z = 361 (M+H)"

"H-NMR (300 MHz, DMSO-d¢): 8 = 7.50-7.44 (m, 2 H), 7.35-7.30 (m, 2 H), 6.46 (d, 1 H), 6.21 (4,
1 H), 5.74 (s, 1 H), 4.11-3.98 (m, 4 H), 1.82-1.64 (m, 4 H), 0.99 (t, 3 H), 0.96 (t, 3 H).



H, 5.07 (s, | H, 4.45-4.44 (m 1 H), 3.35-3.28 (m 1 H), 2.48-2.43 (m 1
H, 2.25-2.20 (m | H). Exanple 84A (1 S*,3 S*,3

aR*, 8bs*) - 6- Am no- 3a- (4-chl orophenyl ) - 3-phenyl -1, 2, 3, 3
a-tetrahydrocycl openta[ b] - benzofuran-1,8p-(1H)-diol HO HOH2 NO 10 d |
g of 10% pal | adi um on activated carbon is added to a solution of 8.18 g (15.5

mrol ) of beazyl . ¢dal S, 3 S*, 3 aR*, 8bS*)-3
a- (4-chlor %ﬁ“é—l , 8b-di hydr oxy- 3- phenyl - 2, 3, 3a, 8b-tetrahydro-1 H
benzo[ b] cycl opent a[ d] furan-6-yl]carbamate in 100 mM of nethanol, and the

m xture i s (ShiRArdletiatiderophede-42-diprppokB-XoRgudikydrokfenzefurare rglldtphefylt he
cat al yst, tdggpa;lgsi due is concentrated to 15 result in 6.06 g (92% of theory)
of the titl'e conpound, which contains about 7% of the corresponding
dehal ogenat ed conpound as inpurity. LGM5 (Method 13): R, = 2.34 min. M
(ESIpos): mz =394 (MtH)' "H NMR (300 MHz, DMSO-d®): S = 7.22-6.87 (m 10
H, 6.24-6.21 (m 2 H), 5.73 (*dgC%é.lg 20 (sff 20H, 4.78 (s, | H),
4.44-4.37 (m | H), 3.35-3.24 (m | H),72. 48L. 40 H, 2.27-2.11 (m |

113 - Exanpl e 85A Brono- (4-chl or opbk g CozH Br d 80.0 g
(469 mmol ) of 4-chl orophenyl acetic ag 200 m of
tetrachl or oet hane under H.C

3 \/\O

5  The title compound is prepared in analogy to the synthesis of Example SA starting from Example
87A.

Yield: 49% of theory.
LC-MS (Method 12): R, = 4.93 min.
MS (ESIpos): m/z = 493 (M+H)"

10 "H-NMR (200 MHz, DMSO-dg): & = 9.32 (d, 1 H), 7.69-7.61 (m, 2 H), 7.55-7.47 (m, 2 H), 7.31-
7.09 (m, 5 H), 6.47 (d, 1 H), 5.98 (d, 1 H), 4.24 (dd, 1 H), 4.02 (t, 2 H), 3.90-3.74 (m, 2 H), 3.02
(ddd, 1 H), 2.57-2.43 (m, 1 H), 1.73 (sext, 2 H), 1.57 (sext, 2 H), 0.97 (¢, 3 H), 0.84 (t, 3 H).

Exemplarv embodiments:

Example 1

15 (35*,3aR*,8bR*)-3a-(4-Bromophenyl)-6,8-diethoxy-8b-hydroxy-3-phenyl-2,3,3a,8b-tetrahydro-

cyclopentafb]benzofuran-1-oxime



5 argon and heated under RF. Wile boiling, 100 g (563 nmol) of

N- br omosuccinimde and 7.70 g (46.9 nmol ) of

2,2' -azobi s-2-net hyl propanenitrile are added, and the m xture is heated under
RF overnight. It is then cooled to OC anpgsfiltered with suction, the
precipitate is washed with cold tetrachloronmethane, and the filtrate is
concentrated. The residue is dissolved in diepgpl ether and extracted three
times with saturated aqueous bicarbonate solNl:l‘ti on. The conbi ned agueous
phases 10 are adjusted to a pH gfct"Wdh congentrated hydrochloric acid and
extracted four times with diethyf etherHOThg nbi ned organi ¢ phases are
dried over magnesiumsul fate, filter N\ to result in 83.0¢g
(71% of theory) of the product, whi wi t hout further
purification. LGM (Method 11); R (ESI neg): mz = 249
(MH "HNW (300 Mz, DVBR,US): +3”
7.49-7.43 (m 2 H, 580 (s, | H. Exanple
(4- Chl orophenyl ) - (3, 5-di propoxyphenoxy) acetic H3C'"'~O O OH H3C'"'-~0
Od 20 4.37 g (109 mml) of sodium hydride as 6Q% di spersion in mneral oil
are added in portions to a solution of 10.0 g (4®Br6 nmol ) of

3. 5-di propoxyphenol and 11.9 g (47.6 mol) of brono-(4 - 114

chl orophenyl )acetic acid in 150 m of THE under argon. The m xture is stirred
at RT for O.15 tile sa@pound iy RaPassiia napeeyo dheniyghesis %prleslﬁwga@%&xwlre
cooling in-agce, the mxture is extracted three tinmes with chloroform and

t he conbi ned organi c phases are washed with I N sodi um hydr oxi de

o7
QO

Yield: 51% of theory.
5  LC-MS (Method 4): R, = 3.66 min.
MS (ESIneg): m/z =522 (M-H)

'H-NMR (300 MHz, DMSO-dg): 8 = 11.0 (s, 1 H), 7.36-7.30 (m, 2 H), 7.14-7.05 (m, 3 H), 7.00-
6.94 (m, 4 H), 6.35 (d, | H), 6.14 (d, 1 H), 5.25 (s, 1 H), 4.11-3.95 (m, 4 H), 3.52 (t, 1 H), 3.02-
2.93 (m, 2 H).

10 Example 2

(1R*,3S*,3aR* 8bS*)-3a-(3'-Aminobiphenyl-4-yl}-6,8-diethoxy-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta] & ]benzofuran-1,8b-(14)-diol

51.1mg (0.10 mmol) of (1R*,3S*,3aR*,SbS*)-3a—(4-bromophenyl)-6,8—diethoxy-3-phenyl-
15  2,3,3a,8b-tetrahydrocyclopenta] #]benzofuran-1,8b-(1 H)-diol (Example 8A), 15.5 mg (0.10 mmol)

of 3-aminophenyl boronic acid, 10.6 mg (0.10 mmol) of sodium carbonate and 5.8 mg



Ry £ ey e i,

solution and saturated aqueous sodium chloride solution, dried over nmagnesi um
sulfate, filtered 5 and concentrated (residue 1). The conbi ned aqueous phases
are adjusted to a pHof I with concentrated hydrochloric acid and extracted
three tines with diethyl ether. The conbined organic phases are washed with
sat urated aqueous sodi um chl ori de solut|6H7 dried over magnesi um sul f at e,
filtered and concentrated (residue 2 Chr omat ogr aphy of conbi ned resi dues |
and 2 on si@i0Bamged) ofeigtrakisriphgsippesppi @g@ladtum(%%/hé%%rn & ddtteeofol.1 i of

renove unreggtedd. §m¢'opEiQQQ'?éYJ?%E@|undegQ oﬁ%vgﬂ@h{ erhRN@iRfire is then diluted with
di chl or onet hane/ met hanol 9:1) results in 1 g (67%of theory) of the

product . LRMR{E anfidiitarsd anyl thefiltrate 4s purifieil Ry pwre@sﬂ;%@ 17 dime @5 e tbwm)df
'H—NNR (40 = 7 54 (d, 2 H, 7.38 (d, 2 H, 6.09-6.01 (m 3
541 (g}h@/g%%c%%%}%t 1.67 (sext, 4 H), 0.94 (t, 6 H). 15
Exanple 87A 2-(4- Chlorophenyl) 4 6- di pr opoxybenzofuran-3(2H)-one H3C .r O
cl H3Cé~~dl}N®(Fh@wﬂﬂﬂkBqtéﬁﬁoﬂmd is prepared in analogy to the synthesis of
Exanpl e 4A starting from Exanple 86A. 20 Yield: 441/a of theory. LC- M
(Met hod 12)y ﬁ@;(ESIpos) mz = 361 (M+tH)' 'H NVR (300 MHz,
DVEO- d6) : S?F?SI%‘EF%‘Z/ZJ%E(ME 7.35-7.30 (m 2 H), 6.46 (d, | H), 6.21 (d,
Il H, 5.74 (s, | , 4.11-3.98 (m 4 H, 1.82-1.64 (m 4 H, 0.99 (t, 3 H),
0.96 (t, 3@&9&15 Exanpl e SSA

{1R*,35*,3aR* 8b5*)-6,8-Diethoxy-3-phenyl-2,3,3a,8b-tetrahydro-3a-(4-thiophen-3-ylphenyl)-
cyclopenta[b]benzofuran-1,8b-(1 H)-diol

10

The title compound is prepared in analogy to the synthesis of Example 2.
LC-MS (Method 10): R, = 2.41 min.

MS (ESlpos): m/z = 515 (M+H)".

Example 4

15 (1R*,3S*3aR*,8bS*)-3a-(3'-Cyanobiphenyl-4-yl)-6,8-diethoxy-3-phenyl-2,3,3a,8b-
tetrahydrocyclopentafb]benzofuran-1,8b-(1H)-diol



(S*, R*)-3-[2-(4-Chl or ophenyl ) - 4, 6- di pr opoxy- 3- 0xo- 2, 3- di hydr obenzof uran-2-yl ]
- 3-phenyl - propanal O H3Q\/~ O*CH H3C, - d 5 The title conpound is
prepared in anal ogy to the synthesis of Exanple 5A starting from Exanple

87A. Yield: 49% of theory LCGM5 (Method, 12): R = 4.93 mn. M (ESIpos):

mz = 493 (MtH)' 10 ' H-NWR (200 MHz, DMB d6) S=9.32(d, | H, 7.69-7.61

(m 2 H. 7.55-7.47 (m 2 H), 7.31- 7093@ 6.47 (d, 1 H, 5.98 (d, 1
H, 4.24 (dd, 1 H, 4.02 (t, 2@ 890- 4(m 2 H) 3. 02 (ddd 1 H,
2.57-2.43 (m 1 H), 1.73 (sext 2 H| H®B7 is , 0.97 (t, 3 H, 0.84

(t, 3 H. Exenplary enbodi nents:
(3S*, 3aR*, 8bR*) - 3a- (4- Bronophenyl) r oxy- 3- phenyl - 2, 3, 3a, 8b
-tet rahydro- cycl opent a[ b] be %fur N H3C O HO H3C O Br

The title conpound is prenqaje gT ans g synthesis of Exanple 14
starting from Exanple 7A O

The title compound is prepared in analogy to the synthesis of Example 2.
LC-MS (Method 10): R, = 2.38 min.
MS (ESIpos): m/z = 534 (M+H)".

5 Example§

(1R*,35* 3aR*,8bS*)-6,8-Diethoxy-3a-[4-(1 H-indol-5-yl)-phenyl]-3-phenyl-2,3,3a,8b-tetrahydro-
cyclopenta[b]benzofuran-1,8b-( 1 H)-diol

The title compound is prepared in analogy to the synthesis of Example 2.
10 LC-MS (Method 10): R,=2.31 min.

MS (ESlIpos): m/z = 548 (M+H)".



Yield: 51 %of theory. 5 LGM (Method 4): R

, = 3.66 mn. M (ESlneg): mz =
522 (MH "H NWR (300 MHz, DMSO-d6): 6 = 11.0 (s, | H), 7.36-7.30 (m 2 H),
7.14-7.05 (m 3 H, 7.00- 6.94 (m 4 H, 6.35(d, | H, 6.14 (d, | H, 5.25
(s, ' H, 411-3.95 (m 4 H, 3.52 (t, I/, 3.02- 2.93 (m 2 H). 10 Exanple

2 (1 R,3

S+, 3aR*, 8b§*) -3 3' - Am nobi phenyl - 4-yl) -6, 8-di et hoxy- 3- phenyl - 2, 3, 3a, 8b-
tetrahydro%@geit a[ b] benzofuran-1, 8b- (I H-diol HO H3CO HO H3C O O NH2
51.1 ng (0. 10nmol ) of

(1R*, 3S*, 3qmR* BWaR*%S()%&Dmmyeryj )aﬂlﬁlslﬂf(ﬁlbflfbtphmyy4{’y})f3hﬁﬁyj1-2,315,8b-tetra-

2,3, 3a, 8btetrah droc nt a furan-1, 8b- (I H)-diol (Exanple 8A), 15.5
ng (0. 10 mpgflso%“)l!"pﬁm ‘gﬁ@ﬁ%gﬁ@n&é acid, 10.6 my (0.10 mol) of sodium

carbonate and 5.8 ng 117 (0.005 nmol ) of

tetraki s(tri phenyl phosphi ne) pal L-adi um((HOare heated in a mxture of 0.1 m of
water and 0.5 ml of di oxaneH€" 80 der zargon overni ght. The mxture is then
diluted with DMSO and filtered, g s purified by preparative

HPLC. 17.4 ng (25% of theory) of tained. 5 LG M5 (Met hod
10): R =2.07 mn. M5 (ESIpos) Example 3 (1 R*, 3

S*, 3aR*, SbhS*) -6, 8-Di et 21%3-\ ahydr o- 3a- (4-t hi ophen-3-ylp
henyl ) - cycl openta[ b]b fur

5  The title compound is prepared in analogy to the synthesis of Example 2.
LC-MS (Method 10): R, = 2.26 min.
MS (ESlpos): m/z = 601 (M+H)".
Example 7

(1R*,35*,3aR*,8bS*)-3a-(5'-Amino-2'-fluorobiphenyl-4-yl)-6,8-diethoxy-3-phenyl-2,3,3a,8b-tetra-
10 hydrocyclopenta[b]benzofuran-1,8b-( 1 H)-diol

The title compound 1s prepared in analogy to the synthesis of Example 2.

LC-MS (Method 10): R; =2.05 min.



HO H3COHO H3C OO 10 S The title conpound is prepared in analogy to the
synthesis of Exanple 2. LC-M5 (Method 10): R, = 2.41 min. M5 (ESlpos): mz =
515 (MtH)' Exanpl e 4 15

(1R*, 3S*, 3aR* SbS*) - 3a- (3' - Cyanobi phenyl 14; yl ) - 6, 8- di et hoxy- 3- phenyl - 2, 3, 3a. 8
b- tetrahydr ocycl opent a[ b] benzof ur an-1, 8[19 (1H) -diol 118- HO H3C O HO H3C (ONO)
CN Thetltl und _i red in analogytothe syntheS|s of Exanple 2.
LC- VB ( Met hog(%”@? =2 QR T g (ESIpos): mz = 534 (MrH)'. 5 Exanple 5
(IR*,3 S*, 3aR*, 8bS*) 6, 8- D|ethoxy 3a-[4- (!

H i ndol -5- yl_twyl ] - 3- phenyl - 2, 3, 3a, 8b-t et rahydr o-

cycl opent a[ b] benzofuran-1, 8b-(l Hy-diol HO H3BCOHOH3C O O/ \ N H

(1R*,35*,3aR*,8bS*)-3a-(4-Quinoxalin-6-ylphenyl)-6,8-diethoxy-3-phenyl-2,3,3a,8b-tetrahydro-
cyclopenta[b]benzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Example 2.
LC-MS (Method 10): R; = 2.29 min.
MS (ESIpos): m/z = 561 (M+H)".

Example 9

10 (1R*3S*3aR* 8bS*)-6,8-Diethoxy-3-phenyl-3a-(4-pyrrolidin-1-viphenyl)-2,3,3a,8b-tetrahydro-
cyclopenta[b]benzofuran-1,8b-(1 H)-diol




The title conpound is prepared in analogy to the synthesis of Exanple 2. 10
LC-M5 (Method 10): R = 2.31 min. M5 (ESTpos): mz = 548 (MH)'. - 119 -
Example 6 (1 R*,3 S *, 3aR*, 8bS*)-6,8-Dieth oxy-3

a- (3' -ethyl sul fonyl bi phenyl -4-yl)-3-pheny}2,3, 3 a,8b-tetra-

hydr ocycl opent a[ b] benzofuran-1,8b-(1 H-diol HO H3COHOH3IC O0 O g 0 CH3

5 The titl onpo | S epar edn ik Be AN xR LQ M ! U S xaml e 2.
Phe b R iy SBA S ARG R LS Ry S LE 7.
(1 R*, 3S*, 2,3,3a,8b-tetrahydrocyclopenta[b]benzofuran-1,8b-(14)-diol (Example 8A), 4.7 mg (0.07 mmol) of

aR*, 8bS*)-3a-(5..- Aminp-2' -1l yorohi phenyl -4-yl) -6, 8-di et hoxy- 3- phenyl -2, 3,

Sa Bb_Lel y DRBRG r bLPE! SBOATERD) by SRy Ta RO Fsfrec o
0 F NH2  Theis(tibeApliCnsaeednieldipslagiep@r edadidn anahggy (®@odshemslynt gsi sraeb,2'-

Exanpl e 2. -MS (Method 10): R .= 2.05 mn. -120-
P 5 bislfgphenyl(phosphino)-l,1'-)b1naphthyl are heated in 0.6 ml of toluene at 80°C under argen

overnight. The mixture is then concentrated, taken up in DMSO and filtered, and the filtrate is

purified by preparative HPLC. 14.5 mg (43% of theory) of the product are obtained.
LC-MS (Method 10): R; = 2.38 min.
MS (ESIpos): m/z = 502 (M+H)".

16  Example 10

(1R*,38* 3aR*,8bS*)-3a-[4-(Benzyl-methylamino)phenyl]-6,8-diethoxy-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[#]benzofuran-1,8b-(1/)-diol

The title compound is prepared in analogy to the synthesis of Example 9.
15  LC-MS (Method 10): R, = 2.44 min.
MS (ESIpos): m/z = 552 (M+H)".

Example 11

(1R*,3S* 3aR*,8bS*)-6,8-Diethoxy-3a-[4-(methyl-pyridin-4-ylmethylamino)phenyl]-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[b]benzofuran-1,8b-(1 H)-diol



M5 (ESIpos): mz = 542 (M+l-1)'. Example 8 (IR*, 3
S*, 3aR*, 8bS*) - 3a- (4- Qui noxal i n-6-yl phenyl ) - 6, 8- det hoxy- 3- phenyl - 2, 3, 3a, 8b-tet
rahydro- cycl opent a[ b] benzofuran-1|,8b-(1H)-dial HO H3CO HOH3C - 01 / O/
\ N N5 The title conpound is prepared_j analogy to the synthesis of
Example 2. LCGMS (Method 10): R =2.29 mn. MS (ESIpos): mz = 561 (MtH)'.
Exanple 9 10 o)
(1R*,35#,3aFF,8bS#)-6,8-[1ethoxMT§fﬁthyl-§a§(4-pyrrolidin-I-yIphenyl)-2,3,3a
08H)-di ol HO H3CO HOH3C OO C
N e

, 8b-t etrahydro- cycl opent a[ b] benZof ur gn-H
121 51.1 nmg (0. 210mmol ) of

(1RrR*, 3S*, 3aR*, 8bS*) - 3a- (4- br onophen '
2, 3, 3a, 8b-tetrahydrocycl opent a] b] benzof di ol (Exanple 8A), 4.7
ng (0.07 nmmo]) of pyrrolid@@ , D ' : of sodiumtert-butoxide,
1.2 ng (0.001 nmol) of tris(dibenzylideneace Ndi pal | adi un{0) and 1.7 ngy

(0.003 nmmol ) of rac-2,2'
N—CH,
NQ__/

The title compound is prepared in analogy to the synthesis of Example 9.

LC-MS (Methed 10): R,=1.73 min.
MS (ESIpos): m/z = 553 (M+H)".

5 Example 12

(2R*,3S*,3aR*,8bR*)-3a-(4-Bromophenyl)-6,8-diethoxy-2-dimethylcarbamid-8b-hydroxy-3-
phenyl-2,3,3a,8b-tetrahydrocyclopenta[ b]benzofuran-1-one

The title compound is prepared in analogy to the synthesis of Example 16 starting from Example

10 9A.
Yield: 29% of theory.
LC-MS (Method 4): R, = 3.53 min.

MS (ESlpos): m/z = 581 (M+H)"



5 bi s(di phenyl phosphi no) -1, 1' - bi napht hyl are heated in 0.6 ml of toluene at
80C under argon overnight. The m xture is then concentrated, taken up in
DMSO and filtered, and the filtrate is purified by preparative HPLC. 14.5 ny
(43% of theory) of t he product are obt al ES LCG-M5 (Method 10): R = 2.38
mn. M (ESIpos): nlz 502 (MtH)' anple 10 (1 R*, 3 S*, 3aR*, 8bS

hyar acycl Op 2\6%%62{5‘@@2%?5&04%{3*‘%* 3%%629@0?%"%%%%"%% bt BB S

The title qampeund, |15H)pue43ed add), mz&m@hqgwtw 3t9h€(rr§MM)h93m§s of)Exarnp, e 19, 15
LC—NB(NEthod 10%}{9’ = 2.44 mn. M5 (ESIpos): mz =552 (MtH'. Example 11
(1 R, 3 st )3aks3 3 @ 3%

*)-6, 8 D| et hoxy- 3a- [ 4- (et hyl - pyri di n-4-yl net hyl am no) phenyl ] - 3- phenyl - 2,3, 3
a, 8b-tetralpygpreMs! openta[ b] benzofuran-1, 8 b-(1 H-diol -122- HO H3CO HO |
H3C O 0 \ N:CJ:B N

5  (1R*,2R*,358*,3aR* 8bS*)-3a-(4-Bromophenyl)-6,8-diethoxy-2-dimethylcarbamid-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[ b]benzofuran-1,8b-(1 H)-diol

The title compound is prepared in analogy to the synthesis of Example 17 starting from Example

12.

10 Yieid: 80% of theory.
LC-MS (Method 5): R; = 3.61 min.
MS (ESIpos): m/z = 583 (M+H)"

'"H-NMR (200 MHz, DMSO-dg): & = 7.27-7.19 (m, 2 H), 7.12-6.95 (m, 5 H), 6.88-6.80 (m, 2 H),
629 (d, 1 H), 6.12 (d, 1 H), 5.20 (s, 1 H), 4.84-4.76 (m, 1 H), 4.60 (d, 1 H), 4.29 (d, 1 H), 4.13-
15 3.97(m, 5 H),3.26(s, 3 H), 2.75 (s, 3 H), 1.34 (t, 3 H), 1.31 (t, 3 H).

Example 14

(3S*,3aR*,8bS*)-3a-(4-Chlorophenyl)-6,8-diethoxy-8b-hydroxy-3-phenyl-2,3,3a,8b-tetrahydro-

cyclopenta[ b)benzofuran-1-oxime



The title conmpound is prepared in analogy to the synthesis of Exanple 9.
LCGM5 (Method 10): R, = 1.73 mn. M5 (ESIpos): mz = 553 (MtH)'. 5 Exanple
12 (2R*, 3

S*, 3aR*, 8bR*) - 3a- (4- Bronophenyl ) - 6, 8- di e_tl? Xy- 2-di met hyl car bam d- 8b- hydr oxy- 3
- phenyl -2, 3, 3a, 8b-tetrahydrocycl opent a[ b benzofuran-1-one ~ OO " H3 H3C H3
H3C O Br The title conpound is prepared in an’gm)gy to the synthesis of
Exanple 16 starting from Exanple 10 9A. Yield: 29% of theory. LC-MS ( Method
4): R =3.53 min. M (ESIpos); 814\;581 H - 123 'H NWR (200 MHz,
DVBO-d5): S = 7.37-7.29 (m 2 H%7. 1576480 6.43 (d, | H, 6.16 (d,
1 H, 6.00 (s, | H, 4.64 (d, | H, 4.2R 5 3.91 (m 4 H), 3.30
(s, 3 H, 2.77 (s, 3 H, 1.35 (t, 3 Exanple 13 5

(1R*, 2R*, 3S*, 3aR*, 8bS*) - 3a- (4- Br onog hoxy~ 2- di met hyl car bam d- 3-
phenyl - 2,3,3 a, 8b-tetrahﬁgga'6?’sb an-1,8b-(1 H-diol HOO
1H3 H3C 0O HO' ",-N-CH3 OO

Firstly 20 ml of pyridine and then 90 mg (1.30 mmol) of hydroxylammonium chloride are added to
500 mg (1.08 mmol) of (3S*,3aR*,8bR*)-3a-(4-chlorophenyl)-6,8-diethoxy-8b-hydroxy-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[ b]benzofuran-1-one (Example 15A) dissolved in 20 ml of ethanol
5  at room temperature, and the solution is stirred for one day. After the volatile constituents have
been stripped off in a rotary evaporator, the residue is dissolved in ethyl acetate. The organic phase
is then washed with 1 N hydrochioric acid, saturated sodium bicarbonate solution and saturated
sodium chloride solution, dried over magnesium sulfate, filtered and concentrated. 515 mg (100%

of theory) of the racemic product result as colorless crystals.
16 LC-MS (Method 9): R, = 2.66 min.
MS (ESIneg): m/z =478 (M-HY

TH-NMR (300 MHz, DMSO-d¢): 6§ = 11.01 (s, | H), 7.21-6.94 (m, 9 H), 6.35 (d, 1 H), 6.14 (d, 1
H), 5.25 (s, 1 H), 4.10-3.99 (m, 4 H), 3.55-3.49 (m, 1 H), 3.00-2.94 (m, 2 H), 1.36-1.30 (m, 6 H).
Example 15

15 (1R*,3S*3aR* 8bS*)-1-Amino-3a-(4-chlorophenyl)-6,8-diethoxy-8b-hydroxy-3-phenyl-2,3,3a,8b-

tetrahydrocyclopenta[ b]benzofuran




Br The title conpound is prepared in analogy to the synthesis of Exanple 17
starting from Exanple 12. 10 Yield: 80%of theory. LGM5 (Method 5): R =
3.61 min. WM (ESIpos): rﬂz:583(IVHrH) "H- NWVR (200 MHz, DMSO-d6): S =
727719(m2|—|),712695(m5 ?538680(m2|—|),629(d||—|),
612(d1 ,520(s|H),484476m : 60 (d, I H), 4.29 (d, |

(3w, s D48 (g hnaTpfChin R af Pl bh by sb ol
i et lhgxyéntBl; : ﬁi)egyélﬁbzgliau%bpxﬁtmh}lﬂméyc&p&aa[&beﬁmﬁnahy-dxm}e (Example gf) c.e:llre ellzdlded in portu())nsm o
Sg(r:l d!one ant? & f ﬁgFF% “ﬁﬁ ‘i%{gqﬁr{éﬁm&‘)‘g&& ?ﬁgﬂ%ﬁﬁ%’ 8‘H|%‘P’i“8%méﬂy§” d8ed to

(500 ng (1. O%eﬂﬂg/ﬂodtl)erﬁrf an ehdldltlona] h6 ml crf)dlethyl etcliler Agter gas evolﬁtlcan has ceased, rt}he mixture is
3S*, 3aR*, 8bR*) - 3a - ar opheny 6, 8 oxy-8 ydr oxy- 3- phe
2,3, 3a, 8b t%?éﬁ?d?f&}éyfg’réf:}éﬁ‘?&[:b]lbé*n%’@? GP‘&FA W'tbﬁéhY?E&%wabe%&fdd.1§§8@%d in

20 m of et RAIRKideSoRtiol RATAIRRRRIR! Yhemix@dislshfeRt Shfiflles afd Bch ie§Mhade@breOne
day. After the volatile constituents have been stripped off in a rotary

evapor at or , sep#ated.eficdaesopsplpes is skiyastedi tryice tith ethyd eqesate Thy Rembinefanipanippigses i s
then washed W\Ja';h g WY @I{rQQJ‘ fulnf cRAGHEE soig]fpy,gﬁﬁeﬁdovémh %G’Aa%ﬂffi%@”@%%f&h“t Ion

and sat ur at ed ium c or| sol uti on over nesi um sul
filtered an@nc@m@t@dmt et mldusr@m@lzesl@@% a afixtutee of yichlofontethane, adiehylcetiwromdct

result & C]Qeltr%felur%s ¢ IPhR r%uﬁmg grstlﬁﬁs}arl\ésﬁﬂel\r/gdt ct}? gﬂtg )sflctilgn th=rouzgh6a6g1£gs %it and dried.

155 mg (31% of theory) of the racemic product result as colorless crystais.
LC-MS (Method 8): R, =2.62 min.
MS (ESIneg): m/z = 464 (M-HY

"H-NMR (400 MHz, DMSO-dg): & = 7.13-7.03 (m, 7 H), 6.91 (d, 2 H), 6.24 (d, 1 H), 6.11 (d, 1 H),
15 4.06-4.00 (m, 4 H), 3.75 (dd, 1 H), 3.34 (dd, 1 H), 2.41-2.35 (m, 1 H), 2.15-2.05 (m, 1 H), 1.35-
1.31 (m, 1 H).

Preparative separation of the racemate into the enantiomers is carried out by HPL.C on a chiral

phase by Method 29A.
Analytical data (Method 29B):

20  Enantiomer A: R; = 3.89 min., enantiomer B: R, = 6.09 min.

Example 16

(2R*,35* 3aR*,8bR*)-3a-(4-Chlorophenyl)-6,8-diethoxy-2-dimethylcarbamid-8-hydroxy-3-
phenyl-2,3,3a,8b-tetrahydrocyclopenta[d]benzofuran-1-one




M5 (ESIneg): mz = 478 (MH) 'HNWR (300 Mz, DMSO-d6): S = 11.01 (s, 1 H),
7.21-6.94 (m 9 H), 6.35(d, I H, 6.14 (d, 1 H), 525 (s, |I H, 4.10-3.99
(m4|—l),355349(mIH),300294(m2H) 1.36-1.30 (m 6 H).
Exanple 15 15 (1R*, 3S*, 3aR*, 8bS*) -

1- Am no- 3a- (4-chl orophenyl) 6. 8-di et hoxy 8b hydr oxy- 3- phenyl - 2, 3, 3a, 8b-

tetrahydroc Xf{ rgg eﬁtﬁ [nmng? NFOb UL BRaddt N yldijyégyrg)lmokjﬁogp@ngng hexafil%?o;!ﬁ‘[)spﬂge, 115

mg (1.07
(3s* 3aR*, 8bRthg 3d-304nmodl) mfophxm&wlla)mﬁe; ydioeltlbridey -288)- Mﬂmbx(;l 79mmol) of N,N-

e 23 e N AHALARS I B BRSO LT A by 1R OCH AR i

sol uti on of (4-dhldrophenyd)- ﬁlmdfwmyrydwrd@ 3 phengli xS, Baang etrklsfﬂrdcynlmnm@qbehmfmah 6 n
of dieth th Af t. (4 t he, m xtur.e edto
Cbt i (b Sty et EERR AL T a5 i TR Tt ud Fit S e 10

sodi um hydfeaetiod enigtatelit ien pb&ecaﬁheteammuﬁ@\af SEml dh@turdtedt ddrBoniiin Sﬁlbrﬁdeesdlufn@ﬁ 5
m nut es and. then the tShases are separated. The aqueous phase i s extract ‘ed
twice with BERer apbehyleacetpiseAlgismawl o tisaoreaniophase dhe agueousRiRts s Fiasted

saturated sRgidwge Qﬂhﬂr 1c88teS Phdidnf¥hed %‘i%aﬁfé ;%35 AF LRGBS Wil S, RhtBratehii sbbigmed
and concentrated. The residue crystalTizes froma m xture of

di chl or onet bigagrbonagi selukign ar@tshterat@érsqdlmo chletidetodiian.alriaé pver Maanesiamusifatadilisredst al s
are fil fgre dQ:fof'nceYl\{rcIthd %Hg}: Al ? h)n%ﬂﬁ!t %0?1{156116 ﬂgsedtr ugl%/ﬁ_lg}?% {{%/Ld 1% of

theory) of the racemc uct t as c ess ysta
8): R = 2. 62 4ri)nl1s9 mzaz&fmgx)y)oﬁmemmﬁduc(M;mascblonanm)o MHz, DMBO- d6) S
= 7.13-7.03 (m 7 H, 6.91 (d, , 6.24 (d, | H, 6.11 (d, 1H), 15

421(1)2 421 8g E%&@s@a@%é&dﬂum ., 3.34 (dd, | H, 2.41-2.35 (m | H),

MS (ESIpos): m/z = 536 (M+H)"

'H-NMR (400 MHz, DMSO-dg): 8 = 7.25-6.94 (m, 9 H), 6.43 (d, 1 H), 6.16 (d, 1 H), 6.00 (s, 1 H),
15 4.63(d, 1 H),4.29 (d, 1 H), 4.13-3.94 (m, 4 H), 3.30 (s, 3 H), 2.77 (s, 3 H), 1.35 (t, 3 H), 1.22 (1, 3
H).

Example 17

(1R*,2R*,35% 3aR*,8bS*)-3a-(4-Chlorophenyl)-6,8-diethoxy-2-dimethylcarbamid-3-phenyl-
2,3,3a,8b-tetrahydrocyclopental b]benzofuran-1,8b-(1H)-diol

20

A solution of 1104 mg (4.20 mmol) of tetramethylammonium triacetoxyborohydride in 1.5 ml of
acetonitrile and 1.5 ml of glacial acetic acid is stirred at room temperature for 30 minutes. 150 mg
(0.28 mmol) of (2R*,35*3aR* 8bR*)-3a-(4-chlorophenyl)-6,8-diethoxy-2-dimethylcarbamid-8-
hydroxy-3-phenyl-2,3,3a,8b-tetrahydrocyclopenta[]benzofuran-1-one are added as solution in

25 13.5 m! of acetonitrile and stirred at room temperature for two hours. At 0°C, saturated sodium



1.31 (m | H). Preparative separation of the racemate into the enantioners is
carried out by HPLC on a chiral phase by Method 29A. Anal ytical data (Method
29B): 20 Enantioner AA R = 3.89 mn., enantiomer B. R = 6.09 mn. Exanple
16 (2R*, 3 S*, 3aR*, -127 -

8bR*) - 3a- (4- chl or ophenyl ) - 6, 8- di et hoxy- 2-di net hyl car bam d- 8- hydr oxy- 3-

ﬂhgng -02 63’%931? Qt-gtfgfuﬁgnh{sgar g&’,ﬁalx%gﬁ en;[g?x[tlma REDAALYE Fed HR0EwS %1 Rt The G1-TO
benzot ri azaonibingll oreyiit plases ¢ dkidephospbdun suifake fhérbdiardaphaeapiiat. &he crd@bls Ny

(1.30 mol ) _af dinethyl am ne. rogchloride and 0.47 m .(2.70 nmpol.), of A N

di i sopr opy! ¥PH ISR R Qé'?e"fgaﬁg%ﬁte | aéfc')lfg}fef%n offt W@féosur‘fﬂ‘grt’ 1‘."6%“%'?[}5 digthy!

(2R*, 3S*, 3adiler/BlrR1dum3ather 1:1 and dried. 94 mg (62% of theory) of the product result as racemic
(4-chl or ophenyl ) - 6, 8- di et hoxy- 8- hydr oxy- 3- phenyl - 2, 3, 3a, 8b-tetrahydrocycl open
t a[ b] berz of BF¥EKE-5 2- car boxylic acid (Exanple 17A) in THE at 0C, and the

m xture is then stirred at OC for 4 h. The reaction mxture is then poured
into a m xtuo-eiveddih: RE 333tpat ed ammoni um chl oride sol ution, ice-water
and ethyl acetate. After renoval of the organic phase, the aqueous phase is
extracted twce with ethyl acetate. The conbi ned organi c phases are washed
w th water ,M§é@§}P%59:é’H'Z§(§a¥%+Hbi carbonate solution and saturated sodi um

chl oride solution, dried over magnesium sulfate, filtered 10 and

concentrat eﬁmﬁh@@@ﬁ@ﬂ%@@};%d 7.@6.94‘%1? 7lcasaek: 6R AMPBib 1, ANASE12 (4,

t ol uene/ et hyl acetate 10: 1, 1, 4 1;61'3 59 ng (27% of théory) of racemc
product reslutl), 546 (&311k #8234.7F mn H).A- 8 Mah. e (@) I HRA.08-3P94m, fiHh. 3.2M68, 3

(ESI pos)y  1iiyZo 76 a3, M1 29 (m, 6 H).

Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

phase by Method 26A.
Analytical data (Method 26B):
Enantiomer A: R, = 3.96 min., enantiomer B: R, = 15.29 min.

15 Example 18

(1R*,35* 3aR*,8bS*)-6,8-Bis(2-methoxyethoxy)-3a-(4-bromophenyl)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Example 6A starting from Example
20 22A (unlike the other reactions of this type, the result in this case is the trans diol).

Yield: 72% of theory.

LC-MS (Method 2): R, = 4.38 min.



"H- NWVR (400 MHz, DMBO-d6): S = 7.25-6.94 (m 9 H), 6.43 (d, | H, 6.16 (d, |
H, 6.00 (s, I H, 15 4.63 (d, | H, 4.29 (d, | H), 4.13-3.94 (m 4 H, 3.30
(s, 3H, 2.77 (s; 3 H, 1.35 (t, 3 H, 122 (t, 3 H. Exanmple 17 (I

R, 2R*, 3

S*, 3aR*, 8bs*) - 3a- (4- Chl or ophenyl ) - 6, 8- di et hoxy 2- di met hyl car bam d- 3- phenyl -
2,3, 3a, 8b-t cl h] benzofuran-1,8b-(111)-diol O CH3 HC O HO
NCH3 3 HOI\%H%%%&E)Q&%&Q%FML% solution of 1104 nmg (4.20 mmol) of

tetrarrethyl ammoni um tri acet oxyborohydride in 1.5 m of acetonitrile and 1.5
n of gl aci BINMBeHICMitE BMSO-&di & ¥ 83 74t22r(00H)efpe7 48 (meS Har7.®6.98 (ut2dd). 150

ng (0.28
(3R 35+, 3000 UnRlD- S8 ] H 0bEnbAD: §365%3! ek Hndy 4] BHAAL Bk 1 6.
hydr oxy- 3- rﬂmﬂ,-lzms.aa-s&b{metHﬁh;Bdr(QeyblzdpQﬂrtdaﬂ lﬂl]),ble%z(dcﬁ,ur}a)n I-one are added
as solution in 25 13.5 m of acetonitrile and stirred at roomtenperature for
t wo hourss. St Oéé 9saturat ed sodium - 127 bicarbonate solution is added, and
t he m xtur acted three tines with ethyl acetate. The conbined
organi ¢ phases are dried over magnesium sulfate, filtered and concentrat ed.
The cryst al(3S*, M*QBRS)@@arﬂaa?é(Bmethbx)@fhodj)estak(y-lbroﬁidedfnyE)me-h\Sf&ixbiﬁB-@hien@f-m,wix,BHn
sucti on, Wash d vmtp) §H¥ ther/petrol eumether 1:1 and dried. 94 ng (62%
of theory) tgifa yqlrgcyﬁ B ol @ acemic 5 mixture. LG-MS (Method 8): R

= 3.23 min. WM (ESIpos): nlz 538(I\/H—|) tH NVR (300 MHz, DMSO-d6): 6 =
7.15-6.94 (m 7 H, 6.85-6.82 (90%6 29 (Coi 1 H, 6.12 (d, | H, 5.16
(s, I H, 4.82-4.79 (m | H H;L 56 Yd 9 (d, I H, 4.08-3.99 (m 4
H, 3.25 (s, 3

The title compound is prepared in analogy to the synthesis of Example 7A starting from Example

10 18.
Yield: 33% of theory.
LC-MS (Methed 3): R, = 4.30 min.
MS (ESlIpos): m/z = 569 (M+H)".

Example 20

15 (1S*3S*3aR*,8bS*)-6,8-Bis(2-dimethylaminoethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,32,8b-
tetrahydrocyclopenta[b]benzofuran-1,8b-(1H)-diol



10 H, 2.76 (s, 1 H), 136-1.29 (m 6 H). Preparative separation of the
racemate into the enantioners is carried out by HPLC on a chiral phase by
Met hod 26A. Anal ytical data (Method 26B): Enantioner A: R, = 3.96 nmin.,
enantionmer B: Rt = 15.29 min. 15 Exanpl ¢,J08 (1 R*,3

S*, 3aR*, 8bS*) - 6, 8- Bi s(2- met hoxyet hoxy) - 3a-(4- br omophenyl ) - 3- phenyl - 2, 3, 3a, 8b-
tetra- hydrocycl opent af b] benzofur@,q-l 8b-(]If-diol OHO H3C- ~\O 150

H3C O-\O B r The title conpound [s®prepared in analogy to the synthesis of
Exanpl e 6A starting from Exanpl e N{/ZQA (unlhie the other reactions of this
type, the result in this caseHaCs th& trafs ey ol Y| eld: 72% of theory. LC M5

(Method 2): R, = 4.38 mn. - 128- I\/B(ESIpOS' 2~ MEH) ' " H- NVR (400
MHz, DI\/BOdG):S:7277220(-!m 2 H, 7.00-6.95 (m 2
. 5% 2. (m | H), 4.41
-3.64(m 4 H, 3.34 (s, 6

H, 6.29 (d, | H), 618(d|| H) 5.0 R
(d, 1 H, 422409 (mﬁﬁ ut MO
H 2.70 (ddd, | , d 5 Exarrple 1
(3S*, 3aR*, 8bR*) - 6 8- Bi s( 2- et hoxyet hoxy) -

a- (4- bronophenyl ) - 8b- hydr oxy- 3- phenyl - 2, 3, 3a, 8b-
t et rahydr ocycl opent a[ b] benzof uran-1-one H3C ~O'""' -

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

28A.
Yield: 87% of theory.

5 LC-MS (Method 5): R;=2.12 min.
MS (ESlIpos): m/z = 553 (M+H)"

"H-NMR (300 MHz, DMSO-dg): 8 = 7.23-7.03 (m, 7 H), 6.93-6.88 (m, 2 H), 6.44 (d, 1 H), 6.30 (d,
1 H), 4.98 (s, 1 H), 4.67 (t, 1 H), 4.38-4.30 (m, 4 H), 3.48-3.23 (m, 5 H), 2.76 (s, 6 H), 2.70 (s, 6
H), 2.53-2.42 (m, 1 H), 2.21 (ddd, 1 H).

10 Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

phase by Method 15A.
Analytical data (Method 15B):
Enantiomer A: R, = 7.23 min., enantiomer B; R, = 9.41 min.

Example 21

15 (1R*,35%*3aR*,8bS*)-6.8-Bis(2-dimethylaminoethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[b]benzofuran-1,8b-( 1 4)-diol



HKC O /\O O Br The title conmpound is prepared in analogy to the synthesis of
Exanpl e 7A starting from Exanpl e 10 18. Yield: 33%of theory. LC- M (Method
3): R=4.30 min. M (ESIpos): mz = 569 (MtH)' Exanpl e 20 15

(1s*, 3s*, 3aR*, 8bS*) - 6, 8- Bi s(2-di net hyI am fpet hoxy) 3a- (4-chl orophenyl) - 3- phen
yl-2,3, 3a 8b- tetrahydrocycl opent a[ b] benzof uran-1,8b-(1H)-diol -129- H H 3C
-IN,--,\OHOHO H1 3 HCN- O The title corrpound is prepared in anal ogy
to the synthesis of Exanple 32 stpriing from Exanple 28A. Yield: 87% of
theory. 5 LC-M5 (Method 5): R =R 12 Nn. MS)(ESIpos): mz = 553 (MtH)'

'H NMR (300 MHz, DMSO d6): SHyC7 237 osO(p‘E, 7%H), 6.93-6.88 (m 2 H), 6.44
(d, I H, 6.30 (d, 1 H, 4.98 (s, | H), ' 4.38-4.30 (m 4 H),
3.48-3.23 (m 5 H), 276(scﬁl—l) 2. 70 6 42 (m | H, 2.21
(ddd, I H). 10 Preparative sbparatlon the enantioners is

carried out by I-1PLC or‘H% k[,a»i’\o

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

30A.
Yield: 82% of theory.

S LC-MS (Method 2): R, = 2.03 min.
MS (ESIpos): m/z = 553 (M+H)"

"H-NMR (200 MHz, DMSO-dg): 8 = 7.20-6.95 (m, 9 H), 6.27 (d, 1 H), 6.20 (d, 1 H), 5.16 (s, 1 H),
449 (d, 1 H), 4.26-4.11 (m, 1 H), 4.11-4.02 (m, 4 H), 3.84 (dd, 1 H), 2.86-2.55 (m, 5 H), 2.24 (5, 6
H), 2.19 (s, 6 H), 1.95 (dd, 1 H).

10 Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

phase by Method 15A.
Analytical data (Method 15B):

Enantiomer A: R, = 6.78 min., enantiomer B: R,=8.18 min.

Example 22

15 (1S*,3S*3aR*,8bS5*)-6,8-Bis(2-dimethylaminoethoxy)-3a-(4-bromophenyl)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[5]benzofuran-1,8b-(14)-diol



phase by Method 15A. Anal ytical data (Method 15B): Enantioner AA R = 7.23
mn., enantionmer B R = 9.41 mn. Exanple 21 15

(] R*, 3S*, 3aR*, 8bS*) - 6, 8- Bi s(2-di et hyl am noet hoxy) - 3a- (4- chl or ophenyl ) - 3- phen
yl -2, 3, 3a, 8b- tetrahydrocycl opentalb] bepgofuran-I,8b-(1 H-d iol - 130- 3 CH
H3C~N,,,,-\O HO 1H3 H3CO 150 The title conpound is prepared in analogy to
the synthesis of Exanple 32 starting from Exanple 30A. Yield: 82% of theory.
5 LCMS (Method 2): R =2.03 min] M5 (ESIpos): mz= 553 (MrH)' ' H NMR (200
MHz, DMSO-d6): S = 7.20-6.95 (m.- .27 1 H, 6.20 (d, | H, 5.16 (s,
| H, 4.49 (d, 1 H, 4.26-4. (m 1 119 4.02 (m 4 H, 3.84 (dd, |
Hy, 2.86-2.55 (m 5 H, 2.24 (s, 6 H, h. 95 (dd, | H. 10
Preparative separation of theHfacemate s is carried out by
HPLC on a chiral phase by Method 15A #t hod 15B):
Enantionmer A*: R = 6.78 @C’rVN\e,na‘mQ 8 mn. Exanple 22 15

(I S+, 35, 3aR*, 8bS*) - 6, 8-BI's(2-di net hy 3a- (4- br onophenyl ) - 3- pheny
| -2, 3, 3a, 8b-

Br

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

35A.
Yield: 59% of theory.

5  LC-MS (Method 4): R, = 2.19 min.
MS (ESIpos): m/z = 597 (M+H)"

"H-NMR (400 MHz, DMSO-dg): & = 7.34-7.29 (m, 2 H), 7.18-7.12 (m, 2 H), 7.11-7.04 (m, 3 H),
6.94-6.88 (m, 2 H), 6.48 (d, 1 H), 6.32 (d, 1 H), 6.10 (s, 1 H), 5.01 (s, 1 H), 4.68 (¢, | H), 4.43-4.37
(m, 4 H), 3.66-3.45 (m, 5 H), 2.87 (s, 6 H), 2.85 (s, 6 H), 2.55-2.43 (m, 1 H), 2.31-2.15 (m, 1 H).

10 Example 23

(15*,3S*,3aR*,8bS*)-3a-(4-Chiorophenyl)-6-ethoxy-3-phenyl-2,3,3a,8b-tetrahydrocyclopenta[ 5]-
benzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Example 6A starting from Example
15 39A.

Yield: 73% of theory.



t et rahydrocycl opent a[ b] benzof uran-1, 8b-(1H)-diol - 131 - CH3 H3C \N\/~O HO HO
CH3 HBCN-\O O Br The title conpound is prepared in analogy to the synthesis
of Exanple 32 starting from Exanple 35A. Yield: 59% of theory. 5 LC M5
(Method 4): R =2.19 mn. M (ESIpos). ¢z = 597 (MtH)' 'H NVR (400 MHz.
DMSO-d6): 5 =7.34-7.29 (m 2 H), 71871 (m 2 H, 7.112-7.04 (m 3 H),

6. 94- 6. 88 6 32 d iH, 610 (s, | H, 501 (s 1
H), 4.68 (Em W“‘%’%ﬁqﬁ%’f“&% $era s (m 5(i|), o b (s, 6(IS—I),
2.85 (s, 6 H), 2.55-2.43 (m | H), 231-2.15(m 1 H. 10 Exanple 23 (1 S *,3

S*, 3 aR*, SHSS’(ESIBega:-r(n/d;@ﬁll voph enyl) - 6- et hoxy- 3- phenyl -2, 3, 3
a, 8b-tetrahydrocycl opent a b] benzofuran-1,8b-(1H) -diol HO HO H3C OO0 d

LRI T L e

H), 5.03 (s, 1 H), 4 49-4 39 (m, 1 H), 4.05 (q, 3 H), 3.31-3.25 (m, 1 H), 2.49-2.38 (m, 1 H), 2.24-
5  2.15(m, 1H), 1.34(t, 3 H).

Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

phase by Method 30A.
Analytical data (Method 30B):
Enantiomer A: R, = 3.90 min., enantiomer B: R, = 5.46 min.

10 Example 24

(35*,3aR*,8bR *)-3a-(4-Chlorophenyl)-6-ethoxy-8b-hydroxy-3-phenyl-2,3,3a,8b-tetrahydrocyclo-

penta[b]benzofuran-1-one

The title compound is prepared in analogy to the synthesis of Example 7A starting from Example

15 23
Yield: 81% of theory.
LC-MS (Method 9): R, =2.66 min.
MS (ESIpos): m/z = 403 [M+H-H,O]"

'H-NMR (200 MHz, DMSO-dq): 8 = 7.25-7.01 (m, 10 H), 6.82 (d, 1 H), 6.62 (dd, 1 H), 6.28 (s, 1
20 H), 4.08 (q, 2 H), 3.69-3.58 (m, 1 H), 3.42-3.22 (m, 1 H), 2.93-2.79 (m, 1 H), 1.35 (¢, 3 H).



LCMS (Method 3): R = 3.57 min. M5 (ESIneg): mz = 421 (M 'H NWR (200 MHz,
DMSO-d6): S =7.28-6.90 (m 10 H, 6.66 (d, 1 H, 6.57 (dd, 1 H, 5.84 (d,

H, 503 (s, 1 H, 4.49-4.39 (m 1 H), 4.05(q, 3 H, 331-3.25 (m | H),
2.49-2.38 (m 1 H. 2.24- 5 2.15 (m | H;31.34 (t, 3 H. Preparative
separation of the racemate into the enantioners is carried out by HPLC on a
chiral phase b thod 30A. Analytical data (Method 30B): Enantioner A: R =
3.90 nin.,%%%gﬂi$%§er B: R =5.46 min. 10 Exanple 24

(3S*, 3aR*, 8bR*) - 3a- (4- Chl or ophenyl ) - 6- et hoxy- 8b- hydr oxy- 3- phenyl - 2, 3, 3a, 8b-te
t r ahydr ocy dB8*,3qRerBbA[ )o@ Fhddrophanyl)-6-othexy@Bb-HOrdA3 G-1Defiy 1€l 3,3abaettahiydrecyebrpound
i's prepared ip %Qah$%¥ io t he synthesis of Exanple 7A starting from Exanpl e
15 23. Yi el F"SBISEHTERASEe L M5 (Method 9): R = 2.66 nin. MBS (ES| pos):
mz = 403 [ MtH H2O ~ ' H- NWR (200 Mz, DVMSO-d6): S = 7.25-7.01 (m 10 H), 6.82
(d, I H, 6.62 (dd, 1 H), 6.28 (s, 1 20 H), ®H08 (g, 2 H, 3.69-3.58 (m 1
H, 3.42-3.22 (m 1 H, 2.93-2.79 (m 1 H),Nf.35 (t, 3 H. 133- Exanple 25
(38*,3aR*,8bR*)-3a-(4-ChIorophenyl)-6-eﬂn8xy\8b-hydroxy-3-pheny|-2,3,3a,8b-te

t rahydrocycl o-

HC” O

5  The title compound is prepared in analogy to the synthesis of Example 14 starting from Example
24,

Yield: 99% of theory.
LC-MS (Method 9): R, = 2.57 min.
MS (ESIneg): m/z = 434 (M-HY

10 'H-NMR (300 MHz, DMSO-dg): § = 11.12 (s, 1 H), 7.32 (d, 1 H), 7.20 (d, 2 H), 7.11-7.09 (m, 5
H), 7.01-6.98 (m, 2 H), 6.73 (d, 1 H), 6.60 (dd, 1 H), 5.74 (s, 1 H), 4.07 (dq, 2 H), 3.40-3.38 (m, 1
H), 3.04-3.01 (m, 2 H), 1.34 (t, 3 H).

Example 26

(1R*,38*,3aR*,8bR *)-1-Amino-3a-(4-chlorophenyl)-6-ethoxy-8b-hydroxy-3-phenyl-2,3,3a,8b-
15  tetrahydrocyclopenta[b]benzofuran




pent a[ b] benzofuran-1-oxime OH N HO H3C OO0 d 5 The title conpound is
prepared in analogy to the synthesis of Exanple 14 starting from Exanple 24.
Yield: 99% of theory. LC-MS (Method 9): R = 2.57 min. WM (ESlneg): nlz =
434 (MH 10 'H NWR (300 VMHz, DMSO- d6): $%4- 11.12 (s 1 H, 7.32 (d, I H,
7.20 (d, 2 H, 7.11- 09(m5H)701 98 (m 2 H, 6.73 (d, I H, 6.60

( dd, 11 34 'ﬁ{e t%\l)a Wpoga)dﬁﬁﬁeg gn(a%hlﬁgy 5) the syn%)esw of?' Exaﬁ'nmle 15 St:’!ﬁQ]l’lg ?rom%xampll (m

S* 3aR* 8bR¥9.- 1- Am no- 3a- (4- chl orophenyl ) - 6- et hoxy- 8b- hydr oxy- 3- phenyl - 2, 3, 3a
8b 15 tetrahydr ocycl opent a[ b] benzof uran HZN HO H3C O O - 134 The title
corrpound ISYPLﬁeg(? |n anal ogy to the synthesis of Exarrpl e 15 starting from
Exanpl e € B8% of theory. LC-M5 (Method 9): R = 1.96 nin.

LC-MS (Method 9): R, = 1,96 min.
5  MS (ESlpos): m/z = 422 (M-H)"

'H-NMR (300 MHz, DMSO-dg): & = 7.19 (d, 1 H), 7.12-6.94 (m, 9 H), 6.62 (d, 1 H), 6.52 (dd, 1
H), 5.90 (br. s, 1 H), 4.04 (q, 2 H), 3.61 (dd, 1 H), 3.42 (dd, 1 H), 2.43-2.35 (m, 1 H), 2.19-2.07 (m,
1 H), 1.33 (t, 3 H).

Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

10 phase by Method 27A.
Analytical data (Method 27B):
Enantiomer A: R, = 4.22 min., enantiomer B: R, = 7.38 min.

Example 27

(2R*,35*,3aR*,8bR*)-3a-(4-Chlorophenyl)-6-ethoxy-2-dimethylcarbamid-8-hydroxy-3-phenyl-
15 2,3,3a,8b-tetrahydrocyclopenta[b]benzofuran-1-one

The title compound is prepared in analogy to the synthesis of Example 16 starting from Example

40A.
Yield: 26% of theory.
20 LC-MS (Method 9): R, = 2.49 min.

MS (ESlpos): m/z = 492 (M+H)"



5 M5 (ESIpos): mz = 422 (MH) 'HNW (300 MHz, DMSO-d6): S =7.19 (d, 1 H),
7.12-6.94 (m 9 H), 6.62 (d, 1 H, 6.52 (dd, I H), 5.90 (br. s, I H, 4.04
(g, 2 H, 3.61 (dd, | H, 3.42 (dd, | H, 2.43-2.35 (m | H), 2.19-2.07 (m

1 H, 1.33 (t, 3 H. Preparative separatign of the racemate into the
enantionmers is carried out by HPLC on a chiral 10 phase by Method 27A

Anal ytical ( : \nt 0! : =z 4. 1 n. i R
Analytica %&@g n%(ﬁée ﬂi%f} BlRD-q RO hORRE (& 1), 3.83 (42 1), Biso (&AM B9FLs, B
(2R*, 3S*, 3dR: 48DRY, ) =38-4(143zCh H)r OPh@niy+ ) 3.61 HiHobly 4 24-di0dginhy He dr2gsi 3dd821ydr oxy
- 3- phenyl ahydr ocycl opent a[ b] benzof uran-1-one O0 CH3 HOH
3C 0 d kaé’%tlﬁ?gggt}?rg%uﬁ ‘is prepared in analogy to the synthesis of

Exanpl e 16 starting from Exanpl e 40A. Yield: 26% of theory. 20 LC- M5 (Met hod
9): R = 2.BQniple8 M5 (ESIpos): mz = 492 (I\/H—I) - 135 "H NWR (400 MHz,
DVMSO-d6): 8 = 7.25-6.96 (m 10 H), 682d1 H, 6.59 (dd, 1H),640(s|

H) : 4, 77 (g’lR%qiﬁ }g’* 4#7%?‘8)]3 gll'lgd"lor?%?é%f %téov#rdlgleﬁh&%ar%ﬂﬁ[@4@é% %_ (m 2

( | IR* 22§*33Setrﬁgﬁéeﬁ%§eﬂta[3ﬁeﬁ2@ﬂﬂﬂ Dsw@kga ) - 6- et hoxy- 2- di net hyl car bani d- 3- phe
ny a

®) CH;

The title compound is prepared in analogy to the synthesis of Example 17 starting from Example

27.

10 Yield: 61% of theory.
LC-MS (Method 9): R, = 2.31 min.
MS (ESIpos): m/z = 494 (M+H)"

'H-NMR (200 MHz, DMSO-d): & = 7.34 (d, 1 H), 7.22-6.80 (m, 9 H), 6.64 (d, 1 H), 6.50 (dd, 1
H), 5.48 (d, 1 H), 5.29 (s, 1 H), 4.91-4.84 (m, 1 H), 4.24-3.95 (m, 4 H), 3.20 (s, 3 H), 2.72 (s, 3 H),
15 1.34(t 3 H).

Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

phase by Method 28A.
Analytical data (Method 28B):

Enantiomer A: R, = 4.48 min., enantiomer B: R, = 10.97 min,



t et rahydrocycl opent a] b] benzofuran-1,8b-(1 H-diol OCH3 HO NCH 3 HO H3C CO
0O C The title conpound is prepared in analogy to the synthesis of Exanple 17
starting fromExanple 27. 10 Yield: 61%of theory. LCM (Method 9): R =

2.31 min. M (ESlpos): mz = 494 (M:H)' 34+ NVR (200 MHz, DMSO-d6): b = 7.34

(d, 1 H, 7.22-6.80 (m 9 H, 6.64 (d, | , 6.50 (dd, 1 H), 5.48 (d, 1 H),
5.29 (s, | 4. 551-4.84 (m | H, 4.24-3.95 (m 4 H, 3.20 (s, 3 H), 2.72
(s, 3 H, » (t, 3 H. Preparative separation of the racemate into the

enantiomers is carried out by HPLC on a chiral phase by Method 28A.
Anal yti cal (dat.3SXNBe5b8)281H}-BraamphenydrieethoXy-3Rthenyl2,348. Shitetrahy&rpanioponap]-B: R,

= 10.97 mn._ - .136- .6 29 (I s*,3 S
* 3aR*, SbS’ﬂ}ep ggrflﬁ-l’éggfr}@gdr@nyl ) - 6- et hoxy- 3- phenyl - 2, 3, 3a, 8b-t et rahydr ocycl ope
nta[ b] - benzofuran-1,8b-(1H)-diol HO HO H3C O e Br

HO

N0
3 o Q

Br

5  The title compound is prepared in analogy to the synthesis of Examples 2A - 6A starting from

3-ethoxyphenol.
LC-MS (Method 12): R, = 4.39 min.
MS (ESIpos): m/z = 489 (M+Na)"

'H-NMR (200 MHz, DMSO-dg): & = 7.32-7.23 (m, 3 H), 7.16-7.06 (m, 5 H), 6.95-6.91 (m, 2 H),
10 6.66-6.54 (m, 2 H), 5.83 (d, 1 H), 5.03 (s, 1 H), 4.49-4.39 (m, 1 H), 4.05 (g, 2 H), 3.36-3.26 (m, 1
H), 2.51-2.09 (m, 2 H), 1.34 (t, 3 H).

Example 30

(35*,3aR*,8bR*)-3a-(4-Bromophenyl)-6-ethoxy-8b-hydroxy-3-phenyl-2,3,3a,8b-tetrahydrocyclo-

penta[b]benzofuran-1-one

15

The title compound is prepared in analogy to the synthesis of Example 7A starting from Example

29.



5 The title conpound is prepared in analogy to the synthesis of Exanples 2A -
6A starting from 3-ethoxyphenol. LCGMS (Method 12): R = 4.39 mn. M
(ESIpos): mz = 489 (M+Na)~ 'H NWR (200 MHz, DVMSO-d6): 6 = 7.32-7.23 (m 3
H, 7.16-7.06 (m 5 H), 6.95-6.91 (m 2_kh,_ 10 6.66-6.54 (m 2 H), 5.83 (d,

Il H, 5.03 (s, | H, 4.49-4.39 (m | H, 4.05 (g, 2 H, 3.36-3.26 (m | H,
2.51-2.09 (142849 or (t, 3 H. Exanple 30 (3S*, 3aR*,

SbR*) - 3a- ( 4- rbnopﬁeny - 6- et hoxy- 8b- hydr oxy- 3- phenyl - 2, 3, 3a, 8b-t et rahydrocyc
| o- penta[ b] benzofuran-1-one O HO H3CO O 15 Br The title compound is
prepar ed i LGV @fpphadd 1): Re=4ymoihesi s of Exanple 7A starting from Exanple 29.
-137- Yield: 85%of theory. LCM (Method 11): R = 4.5 mn. WM (ESIneg):
mz = 463 ( (SIEﬁé\"@ (=34(3%) DI\/ISOdG): S=7.33-7.02 (m 10 H), 6.81 (d, 1
H . 6.61 (dd> T 4.12-4.05 (m 2 H), 3.68-3.61 (m 1 H),
3.40-3.23 (n1 1 , 2.91-2. 82 (n1 1 FD 1.35 (t, 3 H. Exanple 31 (1RrR*, 3

S*, 3aR*, 8bSH*I)IMR(300 MHz, DMSO-dg): & = 7.33-7.02 (m, 10 H), 6.81 (d, 1 H), 6.61 (dd, 1 H), 6.23 (s, 1

a- (4- Br RS B IR B S T i o L oh VAR PG T PERS L Pl

benzof uran
Example 31

(1R*,35%,3aR*,8bS*)-3a-(4-Bromophenyl)-6-ethoxy-3-phenyl-2,3,3a,8b-tetrahydrocyclopenta[ 5]-
benzofuran-1,8b-(1H)-dicl

10 The title compound is prepared in analogy to the synthesis of Example 8A starting from Example
30.

Yield: 79% of theory.
LC-MS (Method 11): R; = 4.2 min.
MS (ESIneg): m/z = 465 (M-HY

15 '"H-NMR (200 MHz, DMSO-d¢): & = 7.32-7.23 (m, 3 H), 7.11-6.94 (m, 7 H), 6.60 (d, 1 H), 6.50
(dd, 1 H), 5.22 (s, 1 H), 5.14 (d, 1 H), 4.56 (br. s, 1 H), 4.09-3.98 (m, 2 H), 3.89-3.79 (m, 1 H),
2.74-2.57 (m, 1 H), 1.96-1.84 (m, 1 H), 1.34 (t, 3 H).

Example 32

{1S*,35* 3aR *,8bS*)-3a-(4-Chlorophenyi)-6-(2-dimethylaminoethoxy)-3-phenyl-2,3,3a,8b-tetra-
20  hydrocyclopenta[b]benzofuran-1,8b-(1H)-diol



HOOH3COVBr 10 The title conpound is prepared in analogy to the

synt hesi s of Exanple 8A starting from Exanple 30. Yield: 79% of theory.
LCM5 (Method 11): R =4.2 min. M (ESIneg) nilz = 465 (MH 15 'H NWR
(200 MHz, DMSO-d6): S = 7.32-7.23 (m 3 k%s 11 6. 94 (m 7 H, 6.60 (d, 1
H, 6.50 (dd, I H, 5.22 (s, 1 H), 5.141d, I , 4.56 (br. s, 1 H,
4.09-3.98 (m 2 H, 3.89-3.79 (m 1 H), 2. 74(? 57 (m 1 H, 1.96-1.84 (m 1
H, 1.34 (t, 3 H. Example 32 (IS,

S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 6- ( 2- dlnachyl: 'noethoxy) 3- phenyl -2, 3, 3a, 8
b-tetra- 20 hydrocycl opent a[ b] benzof ura 8l

H3C N\/\O Cd 100 mg (0. 22 3 of
(1s*, 3s*, 3aR*, 8bS*) - 6- ( 2- chl,pr oet hoxy)
2,3, 3a, 8b- tetrahydrocych¢@gﬁ i 2l Degzohy

heated in 10 m of 33% strength ethanollc dlne ‘
apparatus at 70C under argon 5 overnight. CooliR g fol |l owed by
concentration. Colum chromatography on silica g€l §0 (nobile phase:

di chl or onet hane/ net hanol /tri et hyl am ne 95:5:1) resul¢s in 89 ng (87% of
theory) of the product as racemc mxture. LCM (Method 1): R = 2.90 mn.

- 3- phenyl -
-di ol (Exanple 48A) are
N1 ne solution in a cl osed

100 mg (0.22 mmol} of (1S*,35*3aR*,8bS*)-6-(2-chloroethoxy)-3a-(4-chlorophenyl)-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[b]benzofuran-1,8b-(14)-diol (Example 48A) are heated in 10 ml of
33% strength ethanolic dimethylamine solution in a closed apparatus at 70°C under argon
5  ovemight. Cooling is followed by concentration. Column chromatography on silica gel 60 (mobile
phase: dichloromethane/methanol/triethylamine 95:5:1) results in 89 mg (87% of theory) of the

product as racemic mixture.
LC-MS (Method 1): R, = 2.90 min.
MS (ESlIpos): m/z = 466 (M+H)"

10 'H-NMR (400 MHz, DMSO-d¢): & = 7.30-7.02 (m, 8 H), 6.96-6.88 (m, 2 H), 6.69 (d, 1 H), 6.59
(dd, 1 H), 5.85 (d, 1 H), 5.04 (s, 1 H), 4.51-4.38 (m, 1 H), 4.14-4.04 (m, 2 H), 3.38-3.23 (m, 1 H),
2.73-2.64 (m, 2 H), 2.50-2.37 (m, 1 H), 2.26 (s, 6 H), 2.24-2.10 (m, 1 H).

Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

phase by Methed 19A.
15  Analytical data (Method 19B):
Enantiomer A: R, = 10.52 min., enantiomer B: R, = 12.53 min.

Example 33

(1S*,35*,3aR*,8bS¥)-3a-(4-Chlorophenyl)-6-(2-pyrrolidin-1-ylethoxy)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(1H)-diol



M5 (ESI pos): mz= 466 (MtH)' 10 'H NWMR (400 MHz, DMSO-d6): S = 7.30-7.02 (m
8 H, 6.96-6.88 (m 2 H), 6.69 (d, | H, 6.59 (dd, | H, 5.85 (d, 1 H), 5.04
(s, I H, 4.51-4.38 (m 1 H, 4.14-4.04 (m 2 H), 3.38-3.23 (m 1 H),
2.73-2.64 (m 2 H), 2.50-2.37 (m 1 H, 23¢6 (s, 6 H, 2.24-2.10 (m | H).
Preparative separation of the racemate into the enantioners is carried out by
HPLC on a chiral phase by Method 19A. 15 Anaiﬁétl cal data (Method 19B):
Enantioner A° R, = 10.52 mn., enantioner 12.53 min. Exanple 33 (1

S*,3 §*, 3aR*, 8bS*) - 3a (4-Ch Iorophenyl) 6 (H!D

-yI et hoxy) 3- phenyl - 2, 3, 3a 8b tetra- G benzof uran-1|, 8b- (|

H) -diol -139 HO HOO\IO The titl§ i S din analogy to
the synthesis of Exanple \twrro \ 3 ponent. Yield: 99%
of theory. 5 LC-M5 (Met ho =7 2 b (&Sl pos): mz = 492 (MtH)'
"H NVR (200 MHz, DMSO-d6): 5 = 7.30-7.02 (m '8 96-6.88 (m 2 H), 6.68
(d, I H, 6.59 (dd, I H), 5.85 (d, H, 4.51-4.38 (m | H),

4.09 (t, 2 H, 3.37-3.24 (m | H, 2.79 (t ' 57-2.37 (m 5 H, 2.20
(ddd, 1 H), 1.73-1.65 (m 4 H). 10 Preparative separ&@ion of the racemate
into the enantioners is carried out by HPLC on a chiral phase by Method 18A

The title compound is prepared in analogy to the synthesis of Example 32 with pyrrolidine as

amine component.
Yield: 99% of theory.

5  LC-MS (Method 2): R, = 2.29 min.
MS (ESIpos): m/z = 492 (M+H)"

'"H-NMR (200 MHz, DMSO-dy): § = 7.30-7.02 (m, 8 H), 6.96-6.88 (m, 2 H), 6.68 (d, 1 H), 6.59
(dd, 1 H), 5.85 (d, 1 H), 5.04 (s, 1 H), 4.51-4.38 (m, 1 H), 4.09 (1, 2 H), 3.37-3.24 (m, 1 H), 2.79
2 H), 2.57-2.37 (m, 5 H), 2.20 (ddd, 1 H), 1.73-1.65 (m, 4 H).

10 Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

phase by Method 18A.
Analytical data (Method 18B):
Enantiomer A: R, = 6.53 min., enantiomer B: R, = 8.48 min.

Example 34

15 (1S*,3S*3aR* 8bS*)-3a-(4-Chlorophenyl)-6-(2-methylaminoethoxy)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(15)-diol




Anal ytical data (Method 18B): Enantioner A- R, = 6.53 mn., enantiomer B: R
= 8.48 min. Exanple 34 15

(1S*3S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 6- ( 2- met hyl am noet hoxy) - 3- phenyl -2, 3, 3
a, 8b-tetra- hydr ocycl opent a[ b] benzof uranyj, 8b-(1H -diol HO HO H H CAN O Cl
-140- The title conmpound is prepared in analogy to the synthesis of Exanple

2)2 V“Rf h_”Et 'tﬂf@' c%%pgﬁﬁég?ggﬁreg? r%%@%gtto th}ggktﬁmﬁ_?@x%hpfﬁkﬁ \5%8% it hod

DVSO- d6) : Sannne?co?rﬁyo(la:; Il H, 7.31 (d, | ). 7.24-7.13 (m 4 H), 7.12-7.01 (m
3 H, 6.95-6.90 (m 2 H), 673(dIH), 64(dd|H),589(d|H),503
(s, I H, 4 0 , 4.22 (t, 2H), 3.36-3.18 (m 3 H), 2.57 (s, 3
H, 2.52- 24%3 I% 615/1 ftIﬁjﬁinaryZ 22 (ddd, 1 H). Preparative separation of the
racemate into the enantionmers is carried out by HPLC on a chiral 10 phase by
Met hod 16AL(AN’Eﬂ@vIdt}maI2)dat=a 16¢Meinhod 16B): Enantiomer A- R = 9.31 mn.,

enant i oner = 13.90 mn. Exanple 35 (I S *,3 $,3

aR*, 8bS* - (2-di et hyl am noet hoxy) - 3- phenyl - 2, 3, 3a, 8b-t et
ra- 15 hydﬁgéﬁﬁlgﬁi %[’ll;‘?géﬁz}oi?ur an- 1, 8b- (1H) - di ol

"H-NMR (300 MHz, DMSO-dg): 8 = 7.79 (s, 1 H), 7.31 (d, 1 H), 7.24-7.13 (m, 4 H), 7.12-7.01 (m,
3 H), 6.95-6.90 (m, 2 H), 6.73 (d, 1 H), 6.64 (dd, 1 H), 5.89 (d, 1 H), 5.03 (5, 1 H), 4.49-4.41 (m, 1
H), 4.22 (t, 2 H), 3.36-3.18 (m, 3 H), 2.57 (s, 3 H), 2.52-2.40 (m, 1 H), 2.22 (ddd, 1 H).

Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

10 phase by Method 16A.
Analytical data (Method 16B):
Enantiomer A: R, = 9.31 min., enantiomer B: R; = 13.90 min.

Example 35

(15*,35* 3aR*,8bS*)-3a-(4-Chlorophenyl)-6-(2-diethylaminoethoxy)-3-phenyl-2,3,3a,8b-tetra-
15 hydrocyclopenta[b]benzofuran-1,8b-(1H)-diol

Han

Hac\/N\/\o

The title compound is prepared in analogy to the synthesis of Example 32 with diethylamine as

amine component.
Yield: 56% of theory.
20 LC-MS (Method 4): R, =2.34 min.

MS (ESIpos): m/z = 494 (M+H)"



HO HOHO H3C 1\ - H3CN~/~O O d The title conpound is prepared in anal ogy
to the synthesis of Exanple 32 with diet hyI am ne as am ne conponent. Yield:
56% of theory. 20 LC-Ms (Method 4): R = 2.34 min. M (ESI pos): mz = 494
(MrH) " -141- 'H NWMR (400 MHz, DMSO d6): §4 7.26 (d, 1H) 7.23-7.14 (m 4
M, 7.11-7.01 (m 3 H), 6.94. 6.90 (m 2 1), 6.67 (d, 1 H, 6.58 (dd, 1 H),

(o' H, o R B0 e baffoad: 3 et (R R 6 %ﬂmﬁ’% .59 50

(ddd, 1 H)6.90(mQ)Q H)t 6.6B(dH) H),5. B(amllIQ),BGS (dl1ED)f5.@ @ rHB4aR4,418m, BH),)4-08 (t,

e oont a D A e T TS P A e e i -3 Oy 1. 2300 ¢

conmpound i sHpn@pal 6¢hy.i n anal ogy to the synthesis of Exanple 32 with
et hyl am ne as

5 Example 36

(15*,38*,3aR*,8bS*)-3a-(4-Chlorophenyl)-6-(2-ethylaminoethoxy)-3-phenyl-2,3,3a,8b-tetrahydro-
cyclopenta[b]benzofuran-1,8b-(1 H)-diol

The title compound is prepared in analogy to the synthesis of Examplie 32 with ethylamine as

10  amine component.
Yield: 31% of theory.
LC-MS (Method 13): Ry = 1.97 min.
MS (ESlIpos): m/z = 466 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): 8 = 7.27 (d, 1 H), 7.24-7.13 (m, 4 H), 7.12-7.03 (m, 3 H), 6.95-
15 6.90 (m, 2 H), 6.69 (d, 1 H), 6.61 (dd, 1 H), 5.85 (s, 1 H), 5.02 (s, 1 H), 4.45 (1, 1 H), 4.10 (t, 2 H),
3.31(dd, 1 H), 3.00 (t, 2 H), 2.72 (q, 2 H), 2.48-2.40 (m, 1 H), 2.28-2.14 (m, 1 H), 1.08 (t, 3 H).

Example 37

(1S*,38* 3aR*,8b5*)-3a-(4-Chlorophenyl)-6-(2-isopropylaminoethoxy)-3-phenyi-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(1H)-diol



10 am ne conponent. Yield: 31%of theory. LCMS (Method 13): R4 = 1.97 mn.
M5 (ESIpos): mz = 466 (MtH)' "H NWR (300 MHz, DMSO-dfi): S = 7.27 (d, 1 H),
7.24-7.13 (m 4 H), 7.12-7.03 (m 3 H, 6 95 15 6.90 (m 2 H), 6.69 (d, 1
H, 6.61 (dd, 1 H), 5.85 (s, 1 , 5.02 , 4.45 (t, I H, 4.10 (t, 2
H, 3.31 (dd, 1 H), 3.00 (t, 2H) 272 q, 2H) 2.48-2.40 (m 1 H),
2.28-2.14 (m | H, 1.08 (t, 3 H. Exanple 37 (1 S*,3 5,3

aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 6- (2-i sopr opyl ar'}i1 oet hoxy) - 3- phenyl - 2, 3, 3a, 8b-t
etra- hydrocycl openta[b] benzofuran-1, 8b-(1 H)o 5 142 HO HH3C Y N~ O
CH3 Ad The title conpound is prepared A€\ synt hesi s of
Exanple 32 with isopropylamne as am nf 6% of theory. 5

LC-M5 (Method 13): R 3%1397 Ri n. I\/B( © /N X MrH) ' ' H NMR (300
Mz, DVBO-d6): 6 = 7. o1 2 ( 7.12-7.03 (m 3 H),
6.95- 6.90 (m 2 H), 669(,IH),661(dd 85 (s, | H, 5.02 (s, |

H, 4.45 (t, | H), 410(tC*23H) 3.36-3.27 (m 3.00 (t, 2 H, 2.95
(sept, | H), 2.48-2.40 (m | H), 2.31-2.14 (m | 1.08 (d, 10 6 H).
Exanpl e 38 Ct

The title compound is prepared in analogy to the synthesis of Example 32 with isopropylamine as

amine component.
Yield: 26% of theory.

5  LC-MS (Method 13): R,=1.97 min.
MS (ESIpos): m/z = 480 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): & = 7.28 (d, 1 H), 7.24-7.13 (m, 4 H), 7.12-7.03 (m, 3 H), 6.95-

6.90 (m, 2 H), 6.69 (d, 1 H), 6.61 (dd, 1 H), 5.85 (s, 1 H), 5.02 (s, 1 H), 4.45 (1, 1 H), 4.10 (t, 2 H),

3.36-3.27 (m, 1 H), 3.00 (t, 2 H), 2.95 (sept, 1 H), 2.48-2.40 (m, 1 H), 2.31-2.14 (m, 1 H), 1.08 (d,
10 6H).

Example 38

(15*,35*,3aR* ,8bS*)-6-(2-Azetidin- 1 -ylethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[ b]benzofuran-1,8b-(1H)-diol

15  The title compound is prepared in analogy to the synthesis of Example 32 with azetidine as amine

component.

Yield: 58% of theory.



(1 8,3 s+,3

aR*, 8bS*)-6-(2- Azetidi n-1-yl et hoxy)-3a-(4-chl orophenyl)-3-phenyl -2, 3, 3a, 8b-te
tra- hydrocycl opent a[ b] benzofuran-1,8b-(1H)-diol HO HO\ n NOC 15 The
title conpound is prepared in anal ogy to3 e synthesis of Exanple 32 with
azeti di ne as am ne corrponent Yiel d: 58%of theory. -143- LC-MS (Method 13):

R = 1.96 ! 478 (MrH)' ' H NVR (300 Mz, DVBO-d6): S =
7,25 (d, |WM%%E§ ?g%‘( 1@5% A W (m 3 H§ 6. 95- 6. 90 (m)z H) |
6.64 (d 1H. 656 (dd, | H), 582 (s, | H, 5.00(s, | H, 444 (t, | H,

3.95 (t, 2M]$,(ESI§05311$’6 3782(M(rH) 1 H, 3.23 (t, 4 H, 2.74 (t, 2 H, 2.48-2.39
(m 1 H, 2.28-2.14 (m 1 H), 1.99 (quint, 2 H). Exanple 39 (I

"3, b 1 ot 15 VR By PRI e 20 PRy 2 b T RV

The title caged) D) &640(de PaN,sks 6 (@d,and), 98Y (3, © HhheosyNt AR S48 (0 xR BR With

nor phol i ne as _amnmn
P 5 336327(mlH)CETB3(t4H)274(t2H),248239(m1H),228214(m1H),199(qu1nt

2 H).

Example 39

(1S*,38% 3aR*,8bS*)-3a-(4-Chlorophenyl)-6-(2-morpholin-4-ylethoxy)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(1 H)-diol

10

The title compound is prepared in analogy to the synthesis of Example 32 with morpholine as

amine component.

Yield: 82% of theory.

LC-MS (Method 9): R, = 1.76 min.
15 MS (ESlIpos): m/z = 508 (M+H)"

"H-NMR (200 MHz, DMSO-dq): § = 7.29-7.02 (m, 8 H), 6.96-6.87 (m, 2 H), 6.69 (d, 1 H), 6.59
(dd, 1 H), 5.85 (d, 1 H), 5.04 (s, 1 H), 4.50-4.38 (m, 1 H), 4.12 (t, 2 H), 3.63-3.54 (m, 4 H), 3.44-
2.98 (m, 5 H), 2.70 (t, 2 H), 2.48-2.36 (m, 1 H), 2.32-2.07 (m, 1 H).

Example 40

20 (1S*,3S*3aR*,8bS*)-3a-(4-Chlorophenyl)-6-(2-cyclopropylaminoethoxy)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[d]benzofuran-1,8b-(1H)-diol hydroformate



Yield: 82% of theory. LCM5 (Method 9): R = 1.76 mn 15 Ms (ESIpos): mz =
508 (M+tH)' '"H NVR (200 MHz, DMSO-d6): 6 = 7.29-7.02 (m 8 H), 6.96-6.87 (m 2
H, 6.69 (d, 1 H, 6.59 (dd, 1 H, 585 (d, 1 H, 504 (s, 1 H, 4.50-4.38
(m 1 H, 412 (t, 2 H, 3.63-3.54 (m 4 3.44- 2.98 (m 5 H, 2.70 (t, 2

Hy, 2.48-2.36 (m 1 H, 2.32-2.07 (m | Exanpl e 40 20
(15#,35#,3aFF,8bS#)-3a-(4-ChIorophenyl)-6-(2-g%flopropylaninoethoxy)-3-pheny|
-2, 3, 3a, 8b- tetrahydrocycl opent a[ b] benzof uran-1g 8b- (] H) - di ol hydrof ornat e
-144 HO HOH dN~~O 0 x HCOOH Cd The titH®, c¢

to the synthesis of Exanple 32 with cycl A
crude product is purified by preparati
acetonitril e/ water gradient 95 -> 95;
of theory. LG MBS (I\/bthodv)’: R ip9 .
"H-NVR (200 MHz, DWVBO-d6)\/ 8 = 8.17 (s, H) ,
(m 2 H, 6.68 (d, | H, 6.59 (dd, I H, 576 (} H, 5.04 (s, 1 H,
4.50-4.38 (m | H), 4.05 (t, 2 H), x31QQ08 25 (m OH, 2.95 (t, 2 H),
2.47-2.35 (m 1 H), 2.28-2.08 (m 2 H, 0.45-0.32 (mCI2 H, 0.30-0.20 (m 2
H) . Example 41

The title compound is prepared in analogy to the synthesis of Example 32 with cyclopropylamine

nobi | e phase:
acid). 5 Yield: 48%

02 (m 8 H), 6.96-6.88

as amine component. The crude product is purified by preparative HPLC (RP18 column, mobile

phase: acetonitrile/water gradient 5:95 — 95:5 with 0.1% formic acid).
5 Yield: 48% of theory.

LC-MS (Method 13): R, = 1.94 min.

MS (ESIpos): m/z = 478 (M+H)"

"H-NMR (200 MHz, DMSO-ds): 6 = 8.17 (s, 1 H), 7.30-7.02 (m, 8 H), 6.96-6.88 (m, 2 H), 6.68 (d,
1 H), 6.59 (dd, 1 H), 5.76 (s, 1 H), 5.04 (s, 1 H), 4.50-4.38 (m, 1 H), 4.05 (¢, 2 H), 3.48-3.25 (m, |
10 H),2.95(t, 2 H), 2.47-2.35 (m, 1 H), 2.28-2.08 (m, 2 H), 0.45-0.32 (m, 2 H), 0.30-0.20 (m, 2 H).

Example 41

(15*,35* 3aR*,8bS*)-3a-(4-Chlorophenyl)-6-[2-(2-dimethylaminoethylamino)ethoxy]-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[h]benzofuran-1,8b-(1H)-diol dihydroformate

HO

HO
HiCny My .
P
S O O

x 2 HCOOH
Cl

15 The title compound is prepared in analogy to the synthesis of Example 32 with 2-
dimethylaminoethylamine as amine component. The crude product is purified by preparative
HPLC (RP18 column, mobile phase: acetonitrile/water gradient 5:95 — 95:5 with 0.1% formic
acid).



(1 S+, 3S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) -6-[ 2- (2-di net hyl am

i noet hyl am no) et hoxy] - 3- phenyl -

2, 3, 3a, 8b-tetrahydrocycl opent a[ b] benzof uran- 1, 8b- ( 1H) - di ol di hydr of or mat e HO
HO H3CII N, CH3 - NOO x 2 HCOOH C 15 Thge title conpound is prepared in
anal ogy to the synthesis of Exanple 32 with 2- dinethyl am noethyl am ne as

am ne conp t ocod NELCrude product is purified by preparative HPLC (RP18
col um, mg?llgfea% /:I'ﬂl-ggt:he%%et onitrile/water gradient 5:95 -* 95:5 with 0.1%
formc acid). - 145- Yield: 85%of theory. LGCMS (Method 6): R = 1.37 mn.
MB ( ESI pos)LC-MS(Metig@®):(RviFH)37 hikk NVR (300 MHz, DMBO-d6): S = 8.22 (s, 2 H),
7.30-7.02 (m 8 H; 6.95-6.90 (m 2 H, 6.70 (d, 51 H, 6.60 (dd, 1 H),
4.45 (t, 1 o 12 (., .31 (dd, I H, 3.02 (t, 2 H, 2.81 (t, 2 H,
2. 47- 2. 36 m(Eﬁp‘ﬁi',“g/é.‘zségws’TH H), 2.24-2.14 (m 3 H. Exanple 42 (I S *,3
S*, 3aR*, 8bS*) - 6- ( 2- Am noet hoxy) - 3a- (4- chl or ophenyl ) - 3- phenyl - 2, 3, 3a, 8b-

t et r ahydr oCHeNMBaBOGEMBizDBNMAOEd): 3r=$8.286; 1 H)7-30i 7002 (m-HOH)05.942060-@1, A H), 00 (R10 ny
(0.45

(Dor 3o ] 660490, p 445 (4 EDBIR e BHD CA o BpAQASH 718. DR 7 D, 247

2.36 (m, 1 H), 2.25 (s, 6 H), 2.24-2.14 (m, 3 H).

Example 42

(15*,35*,3aR*,8bS*)-6-(2-Aminoethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta{bJbenzofuran-1,8b-(1H)-diol

10

210 mg (0.45 mmol) of (15*,35* 3aR* 8bS*)-6-(2-azidoethoxy)-3a-(4-chlorophenyl)-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[b]benzofuran-1,8b-(1 H)-diol (Example 49A) are dissolved in
34 ml of ethanol. Addition of 56 mg of 10% palladium on activated carbon is followed by stirring
at RT under hydrogen at atmospheric pressure for 15 minutes. The residue from filtration and
15  concentration is filtered through silica gel 60. Toluene is used for washing, and a 1:1
dichloromethane/ethanol mixture is used for elution. Concentration results in 179 mg (90% of

theory) of the product, which is finally purified by Method 23A.
LC-MS (Method 9): R, = 1.74 min.
MS (ESlIpos): m/z = 438 (M+H)"

20 'H-NMR (200 MHz, DMSO-de): & = 7.33-6.84 (m, 10 H), 6.70 (d, 1 H), 6.61 (dd, 1 H), 5.89 (s, 1
H), 5.76 (s, 2 H), 5.05 (s, 1 H), 4.52-4.38 (m, 1 H), 4.02 (t, 2 H), 3.39-3.20 (m, 1 H), 2.98 (t, 2 H),
2.50-2.36 (m, 1 H), 2.34-2.10 (m, 1 H).

HPLC (Method 23B): R, = 8.76 min.



2, 3, 3a, 8b-tetrahydrocycl opent a[ b] benzofuran-1, 8b-(1H)-di ol (Exanple 49A) are
dissolved in 34 m of ethanol. Addition of 56 ng of 10% pal | adi um on
activated carbon is followed by stirring at RT under hydrogen at atnospheric
pressure for 15 mnutes. The residue fromfiltration and 15 concentration is
filtered through silica gel 60. Toluene is used for washing, and a 1:1

di chl oronethane/ et hanol. m xture is used for elution, ncentration results in
176 g, (Sovkrarrect adacof bt ek g BB o onfiort RPN FHALEGMS SR oo
23 A. LC- MphhsdethlyMxahd)24 ARenantidmef4A: IR, /.1 1.0 o ( dShiedse) B: RY=22376 Aa9). (M+H) 20

"H NVR (200 MHz, DMSO-d6): 6 = 7.33-6.84 (m 10 H), 6.70 (d, 1 H), 6.61 (dd,

| H, 5.89 (s , 5.76 (s, 2 H, 505 (s, I H, 4.52-4.38 (m | H, 4.02
(t, 2 H, F* . (m I H, 2.98 (t, 2 H, 2.50-2.36 (m 1 H), 2.34-2.10
(m 1 H. HPLC (Method 23B): R, = 8.76 mn. -146- Preparative separation of

t he racenmat(eR¥,p%Q3dR1@beNamal(H-QiiREEphes/1 CELdidethlihindythdih-Cphehya2 33k 8Bketraphase
by Met hod Zr?yA (enanti%ﬂ;er AR =11.0 mn., enantioner B: R = 23.6 mn.).
Exanpl e 943 hydro ,lq;)enta[ enzofuran-1,8b-(TH)-diol

S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 6- ( 2- di et hyl am noet hoxy) - 3- phenyl - 2, 3, 3a, 8
b-tetra- 5 hydrocycl opent a[ b] benzofuran-1,8bHgd H)-diol HO HO H3C N~\O O C
The title conmpound is prepared in anal ogy {'lﬁ tBe synthesis of Exanple 32
starting fromExanple 51A Yield: 94% of 10 V5 (Method 5): R =

2.41 min. oM O

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example
51A.

Yield: 94% of theory.
10 LC-MS (Method 5): R=2.41 min.
MS (ESlpos): m/z = 466 (M+H)"

'H-NMR (200 MHz, DMSO-dg): 8 = 7.32 (d, 1 H), 7.19-7.02 (m, 7 H), 6.99-6.91 (m, 2 H), 6.60 (d,
1 H), 6.54 (dd, 1 H), 5.26 (s, 1 H), 5.18 (d, 1 H), 4.62-4.52 (m, 1 H), 4.16 (t, 2 H), 3.83 (dd, 1 H),
3.02-2.88 (m, 2 H), 2.75-2.57 (m, 1 H), 2.54 (s, 3 H), 2.46 (s, 3 H), 1.98-1.82 (m, 1 H).

15  Example 44

(LR*,2R*,3S* 3aR* 8bS*)-3a-(4-Chlorophenyl)-6-(2-dimethylaminoethoxy)-2-dimethylcarbamid-
3-phenyl-2,3,3a,8b-tetrahydrocyclopentaf ]benzofuran-1,8b-(1H)-diol



MS (ESIpos): mz = 466 (MrH) ' H- NVR (200 MHz, DMBO-d5): 8 = 7.32 (d, 1 H),

7.19-7.02 (m 7 H), 699691(m 2 H, 6.60 (d, | H), 6.54 (dd, 1 H), 5.26
(s, I H, 5.18 (d, I H, 4.62-4.5 (m 1H, 416(t 2 H, 3.83 (dd, 1 H,
3.02-2.88 (m 2 H), 2.75-2.57 (m 5754(5 3 , 2.46 (s, 3 H,
1.98-1.82 (m 1 H). 15 Exanple 44(1R* f—'?*SS* 3aR*

ShS*) - 3a- (4 Chl or ophenyl ) - 6- ( 2- di et hyl am noet hoxyb 2- (g i,met hyl car bam d-
3-phenyl -2, 3, 3a, 8b-t et rahydrocycl opent a[ b] behgof ur 'gb (1H) -diol -147 HO O
CH N-CH H03 HC3 HCN\NO O d The tlﬁbe Tonp 1—$I-|i)3repared i n anal ogy
to the synthesis of Exanple 32 starting fro ) 4N Yi eId 64% of
theory. 5 LCM5 (Method 2): dgy. = 2. 10 ¢#f z 537 (M+H)'

"H- NVR (200 MHz, DMSO- d6): 8|:37.39( 7H) 6. 86-6.78
(m 2H),675(d 1H) h—5.33 (s, | H,
4.96-4.84 (m | H), A"aﬁ 12 (m #H, 2 m 1 H, 3.48-3.28 (m 2
H),3.20(s,3H) 272(s 3 H, 274262(m . 10 Exanple 45 (1 R*, 3
S*,3 aR*,8b S *)-3 a-(4-Ch | orophenyl) - 8b- hydr ox==3- phenyl - 6- (2- pyrrol i di n-|
-yl et hoxy) - 2, 3, 3a, 8b-tetrahydrocycl opent a[ b] benzof t,an-1 - am ne

di hydr of or mat e

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

54A.
Yield: 64% of theory.

5 LC-MS (Method 2): R, = 2.10 min.
MS (ESIpos): m/z = 537 (M+H)"

'H-NMR (200 MHz, DMSO-dg): & = 7.39 (d, 1 H), 7.25-6.98 (m, 7 H), 6.86-6.78 (m, 2 H), 6.75 (d,
1 H), 6.57 (dd, 1 H), 5.54 (d, 1 H), 5.33 (s, | H), 4.96-4.84 (m, 1 H), 4.34-4.12 (m, 3 H), 4.10-3.94
(m, 1 H), 3.48-3.28 (m, 2 H), 3.20 (s, 3 H), 2.72 (s, 3 H), 2.74-2.62 (m, 6 H).

10 Example 45

(1R*,35* 3aR*,8bS*)-3a-(4-Chlorophenyl)-8b-hydroxy-3-phenyl-6-(2-pyrrolidin-1-ylethoxy)-
2,3,3a,8b-tetrahydrocyclopenta[h]benzofuran-1-amine dihydroformate

H,N
HO. 7

CL\/\O

x 2 HCOOH
Cl

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example
15 56A. The crude product is purified by preparative HPLC (RP18 column, mobile phase:

acetonitrile/water gradient 5:95 — 95:5 with 0.1% formic acid).

Yield: 67% of theory.



HZN HOCONI1 r x 2 HCOOH O The title conpound is prepared in analogy to
the synthesis of Exanple 32 starting from Exanple 15 56A. The crude product
is purified by preparative HPLC (RP18 colum, nobile phase:
acetonitrile/water gradient 5:95 -4 95:5 W th 0.1%formc acid). Yield: 67%
of theory -148- LC-MS (Method 6): R =1.20 min. Ms (ESlpos): mz = 491

|v|+ 'H— S=821 (s 2H, 7.3 (d 1H, 7.21-7.04
( i %@ﬁ%&gi%) ’Qg@%@‘% 67 (d, 1 H§S 6.5?)(dd, 1 I(—I) Y (t. 2 H,
380370(m | H, 3.50 (dd, 1 H), 2.82 (t, 2 H, 5 2.59-2.53 (m 4 H),

2.48-2.37 (MS(ESIIpbs):rﬁ/zaﬂ%.(MSHo*m 1 H, 1.73-1.67 (m 4 H). Exanple 46
(1RrR*, 3S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 6- ( 2- di net hyl am noet hoxy) - 8b- hydr oxy-

N Hb oo B P Ml PYSTGRS L ERE & AR LM A Al e YES B B e

i n anal ogy 2 8),td%y (@ynHhe&sssxd@fl }Eyanpl(tezim RE@E.70 0, I HRBSEXAIPID, 2.854, 2 fine

crude produply 3, pUTY ) 595194 00ePR] 345 L RS, §PLuIR, oD T e phase:

Example 46

(1R*,35*,3aR*,8bS*)-3a-(4-Chlorophenyl)-6-(2-dimethylaminoethoxy)-8b-hydroxy-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[ b]benzofuran-1-amine dihydroformate

HN
HO

HsC/ \/\O

x 2 HCOOH
Cl

10 The title compound is prepared in analogy to the synthesis of Example 32 starting from Example
56A. The crude product is purified by preparative HPLC (RP18 column, mobile phase:

acetonitrile/water gradient 5:95 — 95:5 with 0.1% formic acid).
Yield: 36% of theory.
LC-MS (Method 6): R, = 1.22 min.

15 MS (ESlpos): m/z= 465 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 8.23 (s, 2 H), 7.35 (d, I H), 7.21-7.02 (m, 7 H), 6.99-6.94 (m,
2 H), 6.68 (d, 1 H), 6.58 (dd, 1 H), 4.08 (, 2 H), 3.75 (dd, 1 H), 3.50 (dd, 1 H), 2.64 (t, 2 H), 2.47-
2.37 (m, 1 H), 2.34-2.23 (m, 1 H), 2.23 (s, 6 H).

Example 47

20 (1S*,3S*,3aR*,8bS*)-6-Benzyloxy-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-tetrahydrocyclopenta-
[b]benzofuran-1,8b-(1H)-diol



acetonitrile/water gradient 5:95 -> 95:5 with 0.1%formc acid). Yield: 36%
of theory. LGMs (Method 6): R = 1.22 mn. 15 M5 (ESIpos): nfz= 465 (MrH)t
"H- NVR (400 MHz, DVMSO-d6): S = 8.23 (s 2 H, 7.35 (d, I H, 7.21-7.02 (m 7
H, 6.99-6.94 (m 2 H), 6.68 (d, | 64 @8 (dd, I H, 4.08 (t, 2 H), 3.75
(dd, 1 H, 3.50 (dd, I H, 2.64 (t, 2 FD A47- 2.37 (m | H, 2.34-2.23 (m
Il H, 2.23 (s, 6 H. Exanple 47 20

(1Ss*, 3s*, 3aR*, 8bS*) - 6- Benzyl oxy- 3a- (4- chlorop
ydrocycl openta- [b] benzofuran-1, 8b-(1H)- dﬂﬁD
conpound is prepared in analogy to the \. -
Exanple 61A. Yield: 54@6of theory. 5
(ESIneg): m z=483 (MH)
6.88-6.85 (m 2 H), 6.60-
4.16-4.15 (m 1 H, 4.07-8
(1S*,3S*, 3aR*, 8bS*) - 3a- (4-
2,3,3a,8b-tetra- hydrocycl opent a[ b] benzof ur an-

enyl ) - 3- phenyl - 2, 3, 3a, 8b-tetrah
#3.HO HO O G 00 The title

= 4.85 nin. M
,508506(m 3 H,.
2 H. Exanple 48 10

2-pyrrolidin-1-ylethoxy)-

1,8b-] H)-diol ON HO
Cl

The titie compound is prepared in analogy to the synthesis of Example 6A starting from Example
61A.
Yield: 54% of theory.
5 LC-MS (Method 3): R, = 4.85 min.
MS (ESIneg): m/z = 483 (M-HY

'H-NMR (300 MHz, DMSO-dg): & = 7.46-7.12 (m, 13 H), 6.88-6.85 (m, 2 H), 6.60-6.55 (m, 2 H),
5.64 (d, 1 H), 5.08-5.06 (m, 3 H), 4.16-4.15 (m, 1 H), 4.07-3.99 (m, 1 H), 1.94-1.91 (m, 2 H).

Example 48

10 (1S*,35*,3aR*,8bS*)-3a-(4-Chlorophenyl)-3-phenyl-8-(2-pyrrolidin-1-ylethoxy)-2,3,3a,8b-tetra-
hydrocyclopenta[bJbenzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

69A.
15 Yield: 70% of theory.

LC-MS (Method 7): R, =2.10 min.



HO OC The title conpound is prepared in analogy to the synthesis of
Exanpl e 32 starting from Exanple 69A 15 Yi eld: 70% of theory. LC M5 (Met hod
7): R =2.10 mn. -150- M5 (ESIpos): mz = 492 (MtH)' 'H NWVR (300 MHz,
DMSO-db): S =7.26 (t, 1 H), 7.21-7.17 ( 02 H, 7.16-7.11 (m 2 H), 7.10-

702(m3 . 6.99-6.94 (m 2 H, 6.68 (d. | H, 6.64 (d, | H, 6.49 (br. s,
| H), 4.95 J (dd, 1 H), 428-4.19(m | 'H, 4 16-4.06 (m |
H), 3.41-3. (]{ESI?"’?‘P]})Z' 43922%%1)95 (m | H, 5275-2.51(m 5 H), 2.47-2.37
(m 1 H, 232218(m I : 179171(m 4 H. Preparative separation of

t he racemat éI-NMR)(BDEAMIénMS(DdBr § =i 'B26c@r r Hed.2d¢it 1 oym, IE!FHL)CMM& 1, 2 &), 7. p(hase

by Method 176, Anglyticgale,data fé'\%gﬁip 1, %54( EP) Q51 B, S0 M)

enanti oner

S*, 35*, 3aR*4. 843&1‘:1)1313 448 ¢hb emopheny.i9-4.86 (&; ﬂimezlnw;.asrtrﬂ,oeHmo%w)z.Bs pheny,- 2, 3,
3a, 8btetra- % (E:) Eenta bjbenzoua- aIj)?.-diol CH3 H3C/N"-"~"\O
HO HO 2757 IP’tsl Ghpodna | & &3&65\1:8451 ”il)al biV ™ §he synthesis of
Exanpl e 32 starting from Exanple 15 69A

Preparative separation of the racemate into the enantiomers is carried out by HPLC on a chiral

phase by Method 17A.
Analytical data (Method 17B):
Enantiomer A: R, = 8.60 min., enantiomer B: R, = 9.55 min.

10  Example 49

(1S*,3S*,3aR*,8bS*)-3a-(4-Chlorophenyl)-8-(2-dimethylaminoethoxy)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[ b]benzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

15 69A.
Yield: 81% of theory.
LC-MS (Method 9): R, = 1.88 min.
MS (ESlIpos): m/z = 466 (M+H)"

'H-NMR (300 MHz, DMSO-de): 3 = 7.26 (t, 1 H), 7.22-7.17 (m, 2 H), 7.16-7.11 (m, 2 H), 7.10-
20 7.02 (m, 3 H), 6.99-6.93 (m, 2 H), 6.68 (d, 1 H), 6.64 (d, 1 H), 6.52 (br. s, 1 H), 4.92 (br. s, 1 H),



Yield: 81 %of theory. LGM (Method 9): R, = 1.8 mn. M (ESIpos): mz =
7.22-7.17 (m 2 H),

466 (M+H)' 'H NMVR (300 MHz, DMBO-d6): S = 7.26 (t, | H),
7.16-7.11 (m 2 H), 7.10- 20 7.02 (m 3 H), 6 99-6.93 (m 2 H), 6.68 (d, 1
H. 6.64 (d, 1 H, 6.52 (br. s, &% s, 1 H, -151- 4.55 (dd, 1
H, 4.23-4.15 (m | H), 414405(m 1 338326(m 1 H, 2.87-2.76 (m

}, 5') 2.607 25 3fd, { My, o315 En3P28; £14 408 (h, Phy, 238926 &, Prb)2sEXamhe AP (1 S
S*, 3aR*, 8b.50-338 (m,-2GH), 23 DRHE Ky I)HB-’ZQZ{.métH)yI am noet hoxy) - 3- phenyl - 2, 3, 3a, 8b-
tetra- 5 hydrocycl openta[b] benzofuran-1,8b-(1H -diol iN HO H3C IVD The title
conpound i;’prerﬂaédad in anal ogy to the synt hesis of Exanple 32 starting from
Exanpl e 69K 17% of theory. 10 LC-MS (Method 9): R =1.88 mn. M

(ESIpos): mz = 452 (MtH)' 'H NWR (300 MHz, DVMSO-d6): S = 7.30 (t, 1 H,

7.26-7.14 ((p*, AS‘I-Ba,R*,Bb&’S 34-(@<Ch{onyphanyi) §- (Zﬁnﬁﬁylarﬁmwhc(ms-})héﬂ);]-z,wE,&b-(eda- I H)

6.66(d 4 9(m 2H) 3.41-3.25 (m | H, 2.
(s, 3 H> 2@3?°§°l§§“'§’&fzﬁiﬂePz$ﬂwaﬁé%§§F@dz‘i (m 1 H). 15 Exanple 51 (I R*.3 S
aR*, 8bS *)-3 a-(4-Ch | orophenyl)-8-(2-d |rrethyl am i noet hoxy) - 3- phenyl - 2. 3
a, 8b-tetra- hydr ocycl opent a[ b] lbienzofuran 1H%b-(1H)-di ol -152- H3

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

69A.
Yield: 17% of theory.

10 LC-MS (Method 9): R, = 1.88 min.
MS (ESIpos): m/z = 452 (M+H)"

'H-NMR (300 MHz, DMSO-dg): & = 7.30 (t, 1 H), 7.26-7.14 (m, 4 H), 7.13-7.04 (m, 3 H), 6.95-
6.89 (m, 2 H), 6.74 (d, 1 H), 6.66 (d, 1 H), 4.64 (dd, 1 H), 4.36-4.19 (m, 2 H), 3.41-3.25 (m, 1 H),
2.62 (s, 3 H), 2.48-2.39 (m, 1 H), 2.33-2.21 (m, 1 H).

15  Example 51

(1R*,35* 3aR* 8bS*)-3a-(4-Chlorophenyl)-8-(2-dimethylaminoethoxy)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[ d]benzofuran-1,8b-(1H)-diol



HO H3COHO O 1 0 C The title conpound is prepared in analogy to the
synthesis of Exanple 32 starting from Exanple 71A Yield: 65%of theory. 5
LCM5 (Method 4): R = 2.24 min. M (ESIpos): rﬂz:466(IVHrH)' "H- NVR (300

Mz, DMBO-d6): 6 = 7.23 (t, | H), 7.19- 71}24( 2 H, 7.13-6.98 (m 7 H),
6.63 (d, 1 H), 6.61(d | H), 530(br g H) 4.54 (d, | H, 4.29-4.12
(m 3 H), 3.88 (dd, | H), 2. 74@& , 2.72-2.58 (m 2 H), 2.23 (s, 6 H),
1.99 (dd, | H. 10 Exarrple 52 (LR, 3

S*, 3JR*, 8bS*) - 3a- (4- Chl orophemNWenyl H (2-pyrrolidin-1-yl-ethoxy)-2,3,3
a,8b-tetra- hydrocycl opent &}:6] benZof ur@ B (1H)-diol ONE HOHO O O The

title conpound is prepared in anal ogy mt hegis~of Exanple 32 starting
fromExanple 15 71A -153- Yield: 4 (Method 4): R = 2.29
mn. M (ESIpos): mz=492 (MH)"

The title compound is prepared in analogy to the synthesis of Example 32 starting from Exampie

T1A.
Yield: 65% of theory.

5  LC-MS (Method 4): R, =2.24 min.
MS (ESlpos): m/z = 466 (M+H)"

'H-NMR (300 MHz, DMSO-dg): & = 7.23 (t, 1 H), 7.19-7.14 (m, 2 H), 7.13-6.98 (m, 7 H), 6.63 (d,
1 H), 6.61 (d, 1 H), 5.30 (br. s, 1 H), 4.54 (d, 1 H), 4.29-4.12 (m, 3 H), 3.88 (dd, 1 H), 2.74 (dt, 1
H),2.72-2.58 (m, 2 H), 2.23 (s, 6 H), 1.99 (dd, 1 H).

10  Example 52

(1R*,3S* 3aR * 8bS*)-3a-(4-Chlorophenyl)-3-phenyl-8-(2-pyrrolidin-1-yl-ethoxy)-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

15 T1A.



"H-NWR (300 MHz, DMBO-d6): S =7.22 (t, 1 H), 7.18-7.12 (m 2 H), 7.11-6.99
(m 7 H, 6.63 (d, 51 H), 661(d | H, 5.42 (br. s, 1 H, 4.51 (d, 1 H),
4.31-4.13 (m 3 H, 3.91 (dd, | H), 2.90-2.65 (m 2 H, 2.75 (dt, 1 H,
2.63-2.45 (m 4 H, 1.99 (dd, I H, 1.714,60 (m 4 H. Exanple 53 (1 R*,3 S
* 3 aR*, 8bS *)-3a-(4-Ch | orophenyl)-8-(2-net hoxyet hoxy) - 3- phenyl -2, 3, 3

a 8b- tetrah\ydfdoﬂéz%g opent a[ b] benzof uran-1, 8b-(119)-diol 1100 HO H3C Hv- 10
cl The titlé' conp oun(}j‘ B3 prepared in analogy to the synthesis of Exarrple 6A
starting from Exarrple 78A. Yield: 12% of theory. LCG-MS (Method 4): R 3.50
mn. 15 NELQ-EE@»MquW&"&EEr(:iMrH) "H NVR (200 MHz, DMBO-d6): S = 7. 4 (t,

| H, 7.15-6.94 (m 9 , 6.66 (d, 1 H, 6.59 (d, I H, 5.14 (s, 1 H,
4.62-4.51 ( 4.2 4 +m 2 H, 3.89 (dd, 1 H, 3.73-3.66 (m 2 H),
335 (s, 3 (%I%F)'( %‘9?“\%’6&{ 1.98 (dd, 1 H). Exanple 54 20

(1S*, 35, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 6- ( 3- et hyl am nopr opoxy) - 3- phenyl - 2, 3
3a 8b-t et rla{-Nwots 0@ Vit zppBIsOadsh jslbenzoftur Hy)71138hE2((AkH} HY)j 011-6.99.64 7THD, 663 C\

The 41 6 QRAUD . 5Re2] B 44 AnPLRRa e B L39S 1 96, BugRbe 2

st artin
(m, 2 H), 2.75 (dt, 1 H), 2.63-2.45 (m, 4 H), 1.99 (dd, 1 H), 1.71-1.60 (m, 4 H).

._.l

Example 53

(1R*,35*,3aR*,8bS*)-3a-(4-Chlorophenyl)-8-(2-methoxyethoxy)-3-phenyl-2,3,3a,8b-tetrahydro-
cyclopenta[b]benzofuran-1,8b-(1H)-diol

10

The title compound is prepared in analogy to the synthesis of Example 6A starting from Example

78A,

Yield: 12% of theory.

LC-MS (Method 4): R, = 3.50 min.
15 MS (ESIpos): m/z =453 (M+H)"

"H-NMR (200 MHz, DMSO-d¢): & = 7.24 (t, 1 H), 7.15-6.94 (m, 9 H), 6.66 (d, 1 H), 6.59 (d, 1 H),
5.14 (s, 1 H), 4.62-4.51 (m, 2 H), 4.22-4.14 (m, 2 H), 3.89 (dd, 1 H), 3.73-3.66 (m, 2 H), 3.35 (s, 3
H)2.74 (ddd, 1 H), 1.98 (dd, 1 H).

Example 54

20 (1S*3S*3aR*,8bS*)-3a-(4-Chlorophenyl)-6-(3-methylaminopropoxy)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(1H)-diol



79A. Yield: 94%of theory. 5 LCM5 (Method 7): R = 1.83 mn. M (ESIpos):
mz = 466 (MtH)' 'H NVR (200 MHz, DVMSO-d6): 6 = 8.63 (br. s, I H), 7.32-6.90
(m 10 H, 6.70 (d, I H, 6.60(dd 1 H, 5.92 (d, 1 H, 5. (s, 1 H,
4.49-4.40 (m | H, 4.13-4.07 (m 2 H), 8 5-3.20 (m 1 H), 8- 3.00 (m 2
H, 2.58 (s, 3 H, 2.55-2.03 (m 4 H. 1 anple 55 (I S *,

* 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 6- ( 3- di net hyl 51 nopr opoxy) - henyl -2, 3, 3a, 8
b-tetra- hydrocycl opent a[ b] benzofuran-1,8b-(||—§ diol HO HO H3CQ\ CH3 d The
title conpound is prepared in analogy to thé@ hesi s of Exanple 32 starting

04
3.0
3 S
3-p

from Exanple 15 79A Y| el d: 99% of theory - R =1.86 mn.
-155- M5 (ESlpos): mz = 480 (MH)' 'H j6): S = 7.30-6.90
5.04 (s, 1 H,

1 H, 2.71-2.64 (m 2

(m 10 H), 6.68 (d, 1|-|)|j(365 (dd 1
450444(m1 4.08 47N
2 H. 5 Exanple 56 (1

H) &5 3
H, 2.39 (s, 6 H 2292'il(m 2H) 2.02-1.9

)

) -

S*,3 S*, 3aR*, 8bS*
a- (4- Chi or opheny y)-2,3,3a,8b-tetra-

Cl

3- phenyl - 6- (3-pyrrolidin-1-yl propad
The title compound is prepared in analogy to the synthesis of Example 32 starting from Example
T9A.

Yield: 94% of theory.

5 LC-MS (Method 7): R, = 1.83 min.

MS (ESlpos): m/z = 466 (M+H)"

'"H-NMR (200 MHz, DMSO-ds): = 8.63 (br. s, 1 H), 7.32-6.90 (m, 10 H), 6.70 (d, 1 H), 6.60 (dd,
1 H), 5.92 (d, 1 H), 5.04 (s, 1 H), 4.49-4.40 (m, 1 H), 4.13-4.07 (m, 2 H), 3.35-3.20 (m, 1 H), 3.08-
3.00 (m, 2 H), 2.58 (s, 3 H), 2.55-2.03 (m, 4 H).

10 Example 55

(18*,3S8*,3aR*,8bS*)-3a-(4-Chlorophenyl)-6-(3-dimethylaminopropoxy)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[h]benzofuran-1,8b-(14)-diol

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

15 79A.
Yield: 99% of theory.

LC-MS (Method 7): R, = 1.86 min.



hydr ocycl opent a[ b] benzofuran-1,8b-(IH)-diol HO HO G\~~ O C The title
conpound is prepared in analogy to the synthesis of Exanple 32 starting from
Exanple 10 79A. Yield: 99% of theory. LCG-MS (Method 7): R =1.91 min. M
(ESIpos): mz = 506 (MrH)' 'H NWMR (200 Mizs  DMSO-d6): S = 7.32-6.90 (m 10
H, 6.70 (d, 1 H, 6.60 (dd, 1 H), 5.91 8d5 1 15 H, 5.05 (s, 1 H),
4.50-4.40 ( AL L m 2 H, 3.35-3.19 (m 7 H), 2.50-1.92 (m 8
. Exanpl Bogsipho g sl ot

* 3aR*, 8bS*) - 6- (3- Azeti di n- 1-yl propoxy) - 3a- (4- chl orophenyl ) - 3- phenyl - 2, 3, 3a, 8
b-tetra- hy@FSMMRoROMMHz D Iedsdf @l A0-620Sins {0LH), 6chi8qd, 118)5 6140 (dd-A0 HIN .8(dD1 CI

starting froheetdiD: PSERY | B RBbERY cp sl 5 S8 s T B B iR -
1.97 mn. VB ESIRQY-2.1M(#, ZH4,2202(1MHHm, 2'Hht NVR (300 MHz, DMBO-d6): 8 =
7.27-7.03 (m 8 H), 6.94-6.91 (m 2 H), 6.64 (d, | H, 6.57

5 Example 56

(15*,35*,3aR*,8bS*)-3a-(4-Chlorophenyl)-3-phenyl-6-(3-pyrrolidin-1-ylpropoxy)-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

10 79A.
Yield: 99% of theory.
LC-MS (Method 7): R, = 1.91 min.
MS (ESlIpos): m/z = 506 (M+H)"

'H-NMR (200 MHz, DMSO-dg): & = 7.32-6.90 (m, 10 H), 6.70 (d, 1 H), 6.60 (dd, 1 H), 5.91 (d, 1
15 H),5.05 (s, 1 H), 4.50-4.40 (m, 1 H), 4.13-4.07 (m, 2 H), 3.35-3.19 (m, 7 H), 2.50-1.92 (m, 8 H).

Example 57

(1S*,3S*,3aR* 8bS*)-6-(3-Azetidin-1-ylpropoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(1 H)-diol



(dd, I H, 5.82 (d, | H, 4.99 (s, 1 H, 4.48-4.41 (m | H, 4.02-3.98 (m 2
H, 3.12 (m 4 H, 2.49- 2.40 (m 2 H, 2.26-2.14 (m 1 H), 1.96 (t, 2 H,
1.70 (t, 2 H, 0.86-0.81 (m 2 H). 10 Exanple 58 N-[(I S *,3 S

* 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) -1, 8b- di_h??_r oxy- 3- phenyl - 2, 3, 3a, 8b-tetrahydro
-1 H benzo[b] cycl openta[d]furan-6-yl]-2-fluoronicotinamde HOHO OJ Il \ H
O M FdA 39.4 ng (0.1 nmol ) of HO

(1S*, 3S*, 3aR*, 8bS*) - 6- am no- 3a- (4- Chl or ophenyl ) 13- phenyl -1, 2, 3, 3a- 15

t et rahydr ocycl opent a[ b] benzof ur an- 1, 8b- ( 1H) H@, ol anple 84A), 14.1 ny (0.1
mmol ) of 2-fluoropicoline, 41.7 ng (0. 13 gl

O (benzotriazol -1-yl)-NN, N, AN-t et r anmet hj i
my (0.2 mol) of diisopropyl ethyl agi ne f 1
stirred at roomtenperat ovemil gho” Th
filtrate is purified b eparative HPLC. Yield
LCGMs (Method 10): R, =2.21 mn. 5 M (ESIpos):
59 N-[(1

S*, 3S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) -1, 8b-di hydr oxy- 8 phenyl - 2, 3, 3a, 8b-tetra
hydro-|1 H benzo[ b] cycl openta[ d] furan-6-yl]-6-fluoropyridi ne-2-carboxam de HO
FOHN

r oborate and 25.8
.. of DMSO - 157 and
hen filtered off and the
ng (38% of theory.)

= 517 (M+tH) . Exanple

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

T9A.
Yield: 69% of theory.

5  LC-MS (Method 13): R;=1.97 min.
MS (ESlpos): m/z = 492 (M+H)"

'"H-NMR (300 MHz, DMSO-d): & = 7.27-7.03 (m, 8 H), 6.94-6.91 (m, 2 H), 6.64 (d, 1 H), 6.57
(dd, 1 H), 5.82 (d, 1 H), 4.99 (s, 1 H), 4.48-4.41 (m, 1 H), 4.02-3.98 (m, 2 H), 3.12 (m, 4 H), 2.49-
2.40 (m, 2 H), 2.26-2.14 (m, 1 H), 1.96 (t, 2 H), 1.70 (t, 2 H), 0.86-0.81 (m, 2 H).

10 Example 58

N-[(18*,35* 3aR*,8bS*)-3a-(4-Chlorophenyl)-1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro-1 H-

benzo[blcyclopenta[d]furan-6-yl]-2-fluoronicotinamide

Iz

394 mg (0.1 mmol) of (1S*3S*3aR*,8bS*)-6-amino-3a-(4-chlorophenyl)-3-pheny}-1,2,3,3a-
15  tetrahydrocyclopenta[d]benzofuran-1,8b-(1H)-diol (Example 84A), 14.1mg (0.1 mmol) of
2-fluoropicoline, 41.7mg (0.13 mmol) of O-(benzotriazol-1-yl)-N,N,V,N-tetramethyluronium
tetrafluoroborate and 25.8 mg (0.2 mmol) of diisopropylethylamine are mixed in 0.5 ml of DMSO



A d 10 The title conpound is prepared in analogy to the synthesis of

Exanpl e 58 starting from Exarrple 84A. LCG-Ms (Method 10): R, = 2.35 mn. M

(ESI neg): ink 515 (MH)' Exanpl e 60 15

N-[(1S*, 35S, 3aR* 8bS*) - 3a- (4 Chl or ophenyl %7 , 8b-di hydr oxy- 3- phenyl - 2, 3, 3a, 8b-

tetrahydro | H ben zo [b] cyclopenta[d ] furan-6-yl]-1-ethyl- | H-pyrazo I

e-3 -carb 0x

orepar e | e AAshy EY AT e e muiffacddt G RBE Bl

84A LC- M5 lﬁ)l\/hbﬂmm:hv&tBl}’LCR =2.25mMn. 5 I\/S (ESIpos): niz 516 (M+H)'
Example 61 N--[(1

S+, 3aR*, 8bS rophenyl ) -1, 8b-di hydr oxy- 3- phenyl - 2, 3, 3a, 8b-t etrahydr
o-] H benz GH’;? yclﬂgggép gﬁ uran-6-yl]- ] ,2,3-thiadiazol a-4-carboxam de

HO S\ H\ N,INAC
LC- MS (Method 10): R, =2.21 min.

5  MS (ESIpos): m/z =517 (M+H)".

Example 59

N-[(15*,3S*,3aR*,8b5*)-3a-(4-Chlorophenyl)- 1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro-1H-
benzofb]cyclopenta]d]furan-6-yl1]-6-fluoropyridine-2-carboxamide

10 The title compound is prepared in analogy to the synthesis of Example 58 starting from Example
84A.

LC-MS (Method 10): R,=2.35 min.
MS (ESIneg): m/z =515 (M-H)".

Example 60

15  N-[(158*35*3aR* 8bS*)-3a-(4-Chlorophenyl)-1,8b-dihydroxy-3-phenyi-2,3,3a,8b-tetrahydro- 1 H-
benzo[b]cyclopenta[d]furan-6-yl1]-1-ethyl-1H-pyrazole-3-carboxamide



10 The title conpound is prepared in analogy to the synthesis of Exanple 58
starting from Exanple 84A. LC-M5 (Method 10): R = 2.23 mn. M (ESlIneg):
mz = 504 (MH'. Exanple 62 15

N-[(1S*, 3S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenylj}g 1, 8b-di hydr oxy- 3- phenyl - 2, 3, 3a, 8b-
tetrahydro-1 H benzo[ b] cycl opental d] furan-6-yl]pyridine-2-carboxam de - 159
HO HOeNH OCd The title conpound is preparegyhn analogy to the synthesis
of Exanple 58 starting from Exanple 84A. LC-MS {Method 10): R, = 2.38 min.

5 M5 (ESlpos): mlz = 499 (MtH)-. Exanpl e 63HR,

*,3aR*, 8bS*) - 3a{4- Chl or ophenyl ) - 1, 8b- di hyef %
1 H benzo[b]cycl openta[d] furan-6-
N~NH A G 10 The titl &;Qonpoyqd i
Exanpl e 58 starting from =y 84
(ESTpos): mz = 489 (. MH)'.

3a, 8b-tetrahydro-
car boxam de HO H

The title compound is prepared in analogy to the synthesis of Example 58 starting from Example

84A.
LC-MS (Method 10): R, =2.25 min.
S MS (ESIpos): m/z =516 (M+H)",

Example 61

N-[(1S*,35*3aR* 8bS*)-3a~(4-Chlorophenyl)-1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro-1H-
benzo[b]cyclopenta[d]furan-6-yl]-1,2,3-thiadiazole-4-carboxamide

10 The title compound is prepared in analogy to the synthesis of Example 58 starting from Example
84A.

LC-MS (Method 10): R(=2.23 min.
MS (ESIneg): m/z = 504 (M-H)".

Example 62

15  N-[(15*,35* 3aR* 8bS*)-3a-(4-Chlorophenyl)-1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro- 1 H-
benzo[b]cyclopenta[d]furan-6-yl]pyridine-2-carboxamide



B. Assessnent of the pharmacol ogi cal activity 15 The pharnmacol ogi cal effect
of the conpounds according to the invention can be shown in the follow ng
assays: - 160 1. In vitro determnation of the NF-xB- and AP-1-inhibitory
effect 1.a) Inhibition of interleukin-8,(4L-8) release from human

endot helial cells The expression of the hunan IL-8 gene is controlled by a
diversity of regulatory and enhancer el enmentg which are |ocated above the
pronot er region of the gene. These elements cqwprise 5 binding sites for
transcription factors, and efficient trand®,i pt4qn of the IL-8 gene is

possi ble only through the interaction ) DNA bi ndi ng sites.
The activity of the correspondinf tr an be induced by
various stimuli (e.g. inter euk|5-1(3 tor- a) and can be
nodul at ed by vari ous signg i C Hol tmann et al., Mol.
Cell. Biol. 19, 6742-675 .xpre55|on of IL-8, the
activity of two different = essential: NF-xB and AP-1
[Y: H Chang et al., Exp. Cell Res. 278, 166-174 000)]. Cytokine-induced
IL-8 synthesis can therefore be enployed as test sgétem for identifying and
characterizing test substances which inhibit directly or indirectly the

bi ndi ng ofiﬂg and AP-1 to their DNA binding sjtes. Exper i ment al
procedure: HFTEI SARBRYNA % prepass inGHEBEN S P et of %’HWE‘C%S I o dasRiE from
Cel | Syst ensg4(aSt. Kat hari nen, Germany) and cultured in accordance with the
supplier's recomendation in EGW2 nedi umincluding growh additions

(Cell Systens, St. Katharinen, Germany) in 165 cnR tissue culture bottles.
After the def-MYMathoddd: Rezdi8&i®B0- 80% confl uence, the cells are detached
fromthe 20 base of the bottle by trypsin treatnment, nmechanically dissociated
and seeded NP (BsIg&):lmdenss iyM+Rf-. 5000 cells/well in 96-well mcrotiter plates
(Com ng, W esbaden, GCernmany). After 3 days, the culture nmediumis conpletely

repl aced by 170 1 of fresh medi um per well. The cells are
Example 63

N-[(1S*,35%,3aR* 8bS*)-3a-(4-Chlorophenyl)-1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro-1H-
benzo[b]cyclopenta[d]furan-6-yl]-1H-1,2,4-triazole-5-carboxamide

AN
/)
I=

N—NH

10 The title compound is prepared in analogy to the synthesis of Example 58 starting from Example
84A.

LC-MS (Method 10): R, = 2.00 min.
MS (ESlpos): m/z = 489 (M+H)".

B. Assessment of the pharmacological activity

15  The pharmacological effect of the compounds according to the invention can be shown in the

following assays:



enpl oyed for the experinents on the follow ng day. To determ ne the

I nhibitory effect of the substances according to the invention on IL-8

rel ease, 25 they are firstly dissolved in a concentration ten tinmes higher
than the desired final concentration in_,the test in medium which conprises
1% DMSO.  Subsequently, 20 pl of the substance solution are added per well.
The formatipon anldv.r ase ol | | e, ddi ng interleukin-1 (3
(IL-1(3, fi'nal €ofrce Ft ot on aivrany C 50l i ngen, Ger nany),
and the cells are |ncubated in a CQ2 |ncubator at 37C for 6 h. Thereafter,
150 pl of th& cedhhibsiopef ingtlankin-8i(Ie-8) esi@vehiomhanin e@deteldlcedls - 200C until the
| L-8 content is neasured by ELI SA (Bi osource GrbH, Solingen, Germany) To

carry out tJae ELI SA s,are tha nd ar.e dil uyted 10 anc

Cost i o car Meabisivon i Fe TEEEN 28 305 b B ilted B nlifautiredufpded aho i

i nstructi OI‘ESeméEH;EWhlﬂliﬂ lakd Toodtyd ebdveahe plfonioh:g ra@ﬁpeﬂﬂﬁ%ea&cnfeﬁb éllgraeﬁtlﬁ) cbifrise 4
i nventio L-8 rel ease certai ned, arisqgn with vehicle-treate
cells. %‘L%ﬁfﬁ“ﬁf ?‘iféraﬂﬁf‘a“@rﬁ‘ftﬂré @Ffeg%t‘ \gfra'tsﬁrépt’é’B E}l?rﬂisg %Bféﬁrﬁ??%@e PRyt he
i nvention atfn%ugﬂ e GftelabridnarBofl witP BeRPVBNA biRlgSsitds. E’h@rﬁpdlﬁtym thd Qﬁ%sﬂ;d’ﬁMng
170 12 466 15 166 18 20 22 90 23 202 32 112 48 214°[1C50

concent r at i EARsasiPtion facipes cgnbs indresd bixtvrdepsisHmpl &g sericukingGosumen nesresisofctor | L- 8
rel ease r e&)aatnh\égn Beomg(lﬂﬁatggiw Wﬁhseglén%ﬂrar}sﬁ'&%gﬁ) I)Athways [H. Holtmann et al., Mol. Cell.

Biol. 19, 6742-6753 (1999)].

10 For maximum expression of IL-8, the activity of two different transcription factors is essential:
NF-xB and AP-1 [Y.-H. Chang et al., Exp. Cell Res. 278, 166-174 (2000)]. Cytokine-induced 1L-8
synthesis can therefore be employed as test system for identifying and characterizing test
substances which inhibit directly or indirectly the binding of NF-kB and AP-1 to their DNA

binding sites.

15  Experimental procedure:

Human umbilical cord endothelial cells (HUVEC) were purchased from CellSystems (St.
Katharinen, Germany) and cultured in accordance with the supplier’s recommendation in EGM-2
medium including growth additions (CellSystems, St. Katharinen, Germany) in 165 cm’ tissue
culture bottles. After the cell lawn has reached 60-80% confluence, the cells are detached from the
20  base of the bottle by trypsin treatment, mechanically dissociated and seeded in a cell density of
5000 cells/well in 96-well microtiter plates (Corning, Wiesbaden, Germany). After 3 days, the
culture medium is completely replaced by 170 pl of fresh medium per well. The cells are

employed for the experiments on the following day.

To determine the inhibitory effect of the substances according to the invention on IL-8 release,
25  they are firstly dissolved in a concentration ten times higher than the desired final concentration in
the test in medium which comprises 1% DMSO. Subsequently, 20 pul of the substance solution are
added per well. The formation and release of IL-8 is then induced by adding interleukin-13 (IL-183,
final concentration 10 ng/ml; Biosource GmbH, Solingen, Germany), and the cells are incubated in
a CO; incubator at 37°C for 6 h. Thereafter, 150 ul of the cell supernatant are removed and frozen
30  at -20°C until the IL-8 content is measured by ELISA (Biosource GmbH, Solingen, Germany). To
carry out the ELISA, the samples are thawed and are diluted 1:10, and the test i1s carried out in



1.b) Inhibition of AP-1 activity in astrocyte cultures 10 AP-1 is a
transcription factor which is formed from hono- or heterodiners of the Jun,
Fos and ATF famly and is localized in the cell nucleus. Activating signals
| ead on the one hand to an increased sypghesis of the individual conponents,
and on the other hand to a specific phosphorylation of the Jun or ATF
subunits. B%Eé;}dﬁ{c%%ﬁ%%%nénﬁf%&uk?’ ﬂ[@rﬁ&n’%ﬁ‘&‘iﬁginﬁaﬁﬁtg Akl QP el &E&npﬂc%r‘alng
conmplex with its target genes And thUS enabl 83 expression tharaof:

St i mul us- i nddleddvehBompdrold ghreteydeas asomtanfed by crmpaxisompyiéh vebicktreadreltshus serve as
i ndi cator of AP-1 activation. The influence of the conpounds according to
the inventi - ctivatt on n be investigated with. the,.aid.of, .the
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Experi ment abelgw:ocedure: M xed glia cell cultures were prepared from brains of
]-day old rats (Wstar). For this purpose, the 20 animals were sacrificed by
decapitq}iﬁgggapd the brains were renoved and collected in cold Hank's salt
sol ution ( — G bco, Karlsruhe, Germany). Brainstem and cerebellum are
removed, the cerebral hem spheres are freed of neninges, and the pieces of
ti ssue are| disangle Noed melhamMjal Illy - 162 in the presence of papain (Papain
di ssoci at i pa—kit—CelSysteps—St— Kat harinen, Germany). The cells are
col | ected by cen%rifugationr7t 450 x g and plated out in 175 cnR tissue
culture bottlTes.jpThe [celTssg@mre cyltured in DVEM Hami s F12 nmedium 10% f et al

calf serum—100_sg/m | penicillin/istreptonycin (Sigm, Taufkirchen, Germany)
for 12-14 days. 1&ell fragmel®s and 5 microglial and oligodendroglial cells
grow ng onfthe ggrface of tHg—Teft] | awn are then shaken off wth the aid of

a shaker fpr 2 h, and [the reminirng astrocytes are detached fromthe base of
the bottlp by RRypsinjizati®h. The cells are nechanically dissoci ated,

col l ected i f d ) X g, again nechanically dissociated and
distributed in densifty of“"100 0QO0 cells/well in poly-D 1|ysine-coated

8- chanber slideg2(NUNG, Denmark). |The astrocytes concentrated in this way are
10 cul tureg—n—phenolfred-free DMEM Ham s F12 nedium 10%fetal calf serum
100 g/ m penicﬁﬁlin/strept@ﬂycin (Si gma, Taufkirchen, Germany). One day
before they are used Tn the

[ICso = concentration of active substance which brings about a 50% inhibition of IL-8 release
g

relative to the maximum effect thereof].

1.b)  Inhibition of AP-1 activity in astrocyte cultures

10 AP-1 is a transcription factor which is formed from homo- or heterodimers of the Jun, Fos and
ATF family and is localized in the cell nucleus. Activating signals lead on the one hand to an
increased synthesis of the individual components, and on the other hand to a specific
phosphorylation of the Jun or ATF subunits. Both processes lead to an enhanced interaction of the
protein complex with its target genes and thus enables expression thereof. Stimulus-induced

15  phosphorylation of, for example, c-Jun can thus serve as indicator of AP-1 activation. The
influence of the compounds according to the invention on AP-1 activation can be investigated with

the aid of the immunocytochemical detection, described below, of C-Jun phosphorylation.

Experimental procedure:

Mixed glia cell cultures were prepared from brains of 1-day old rats (Wistar). For this purpose, the
20  animals were sacrificed by decapitation, and the brains were removed and collected in cold Hank's
salt solution (HBSS, Gibco, Karlsruhe, Germany). Brainstem and cerebellum are removed, the

cerebral hemispheres are freed of meninges, and the pieces of tissue are dissociated mechanically



experinment, the fetal calf serumcontent in the nediumis reduced to 1% To
I nvestigate the effect of the conpounds according to the invention on AP-1
activation, they are added in the desired concentration to the culture

medi um (final concentration in the test _ysually 15 1 pM. Subsequently, the
AP-1 signaling pathway (c-Jun phosphoryl ation) is stinulated by adding
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(rabbit polygl &Qﬁlméﬂﬁdlacgﬁlssogﬁltéa' A8 RERLuRadn %%eé%?%@ 104600 RNYvell AKX ESIy-P)-ace

in the sane mxture at 4C overnight. The anti bodi es against G-AP are dil uted
1: 400, and lytiesseoatedfi- mmbgﬁbé?swqmnmam Therastspeytdsi capcenpigfi¢cein, thisxeasare

anti body, i s q |y, qr Shyi,N eq b/ B 9 ose,
0. 3% Tr?/ton ]tﬁl%g i %ﬂ%lh%&d ﬁwg%g%aﬁﬁgc@gag] g%lmn elr0 60?‘?%%%@?‘&%3%
successi velgenwfllm/stn@ptmmeml'(sigrmte Tawdkir¢hen,nGermesye One \day bsfocotiezrays used in the

spect es- Speshlifed i BORLASLANLIARYAE LOIR-COMMggLoR,ant [ Dodt es, 1. 500,

Amer sham 307 B 0ScIrences “FanD Cy3-conj ugat ed
anti bodi es, 1:800, Sigma, Tauf k| rchen, Germany) whi ch have been diluted in
bl ocki ng bufd ievestigat@fhssffwnbf ﬂhe)d(ymjiomndsmmrdingtmheiiwbxyiowas IAiPngacttihatim ﬂhi:)rmrs I n

noubati ng 1R Bt S repenet odBosuhmEGm PR <BiselFigp S BelE st 1y,
the cellss M) Sgbdctuenas igdAP Wsi,‘gﬁaliﬁgbbthﬁ%ﬁ(cf-mﬁ pﬁosﬁhd“tylaﬁidiﬂ isSeiatlul anegf H‘y! adgingf the
I NN N R I REIER i
of the expedyABAL iSRS 18I8CES %%s&‘ﬂr&é@hhﬂ, Sl g Germfahihah 8 FRANSHeentration of
30 ng/ml. After 90 min, the cells are briefly washed with phosphate-buffered saline (PBS) and then
fixed in 4% paraformaldehyde solution in PBS for 10min. The cells are subsequently
20  permeabilized with methanol at ~20°C for 5 min, washed in PBS, 5% sucrose, 0.3% TritonX-100,
and incubated in blocking buffer (PBS, 1% goat serum, 2% BSA) at room temperature for 30 min.
Incubation with primary antibodies which are directed against the astrocyte-specific protein GFAP
(glial fibrillary acidic protein, mouse monoclonal antibody, Sigma, Taufkirchen, Germany) and
against the serine-63-phosphorylated form of c-Jun (rabbit polyclonal antibody, Calbiochem, Bad
25  Soden, Germany) takes place in the same mixture at 4°C overnight. The antibodies against GFAP
are diluted 1:400, and those against phospho-c-Jun 1:50, in blocking buffer. Excess antibody is
subsequently removed by washing three times in PBS, 5% sucrose, 0.3% TritonX-100, and the
cells are incubated at room temperature successively, for 1 h each time, with the respective
secondary, species-specific antibodies (anti-mouse Cy2-conjugated antibodies, 1:500, Amersham
30 Biosciences, Freiburg, Germany; anti-rabbit Cy3-conjugated antibodies, 1:800, Sigma,
Taufkirchen, Germany) which have been diluted in blocking buffer. Excess antibody is then
removed by washing three times in PBS, 5% sucrose, 0.3% TritonX-100, and the cell nuclei are
stained by incubating the cells with Hoechst 33258 (4 pg/ml in PBS) for 10 min. Finally, the cells
are again washed twice with PBS for 5 min, the sealing ring of the 8-chamber slide is removed,

35 and the cells are embedded in embedding medium (Sigma, Taufkirchen, Germany) with the aid of



m croscope (objective magnification 25 x). Phosphorylated c-Jun protein is
identifiable by a red fluorescence located in the cell nucleus owng to the
bi ndi ng of the Cy3-conjugated secondary antibody to the detecting primry
anti body 5 directed agai nst phospho-c-Jyg;. The cell nucleus has a blue
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half-life o staneln mxture e content o? organi c
sol ubi | i zers does not exceed 1% acetonltrl le or 0.2% DVSO, in order to
mnimze the 2Peérins emetaboliestabiity enzynes. Experinental procedure:
The experinents are carried out as descrl bed in detail in J.B. Houston and

D.J. Carlilg b HY M@ bation with liver microsomes:

15  The hepatic microsomal stability is determined by incubating the substances according to the
invention with liver microsomes from various species. The incubation concentration of the
substances is kept as low as possible (preferably < 1 uM), as is the concentration of the
microsomal proteins in the test mixture (preferably 0.2 mg of microsomal protein per ml of
incubation mixture). This procedure makes it possible to operate in the linear region of the

20 Michaelis-Menten kinetics for most compounds. A sample is taken from the incubation mixture at
various times (seven times in total) to determine the remaining substance concentration. The
clearance (CL) and the maximum bioavailability (Fmax) of the test substance is calculated for the
respective species from the half-life of the substance in the incubation mixture. The content of
organic solubilizers does not exceed 1% acetonitrile or 0.2% DMSO, in order to minimize the

25  effect on the microsomal enzymes.

Experimental procedure:

The experiments are carried out as described in detail in J.B. Houston and D.J. Carlile [Drug

Metab. Rev. 29, 891-922 (1997)].

As shown by way of example for the compounds listed in table 2, the substances according to the
30  invention display an increased stability, compared with the compounds described in WO 00/08007,

in liver microsome preparations:



Met ab. Rev. 29, 891-922 (1997)]. As shown by way of exanple for the conpounds
listed in table 2, the substances according to the 30 invention display an
i ncreased stability, conpared with the conmpounds described in WO 00/ 08007,

in liver mcrosone preparations: - 164- Tgble 2 Exanple No. Muse liver
mcrosones CL [I/(kg x h)] Fmax [ 3 <2.7 >50 12 2.97 45.1 15 <2.7 >50
18 <2.7 >50 <2.7 >50 32 <2.7 >50 48 <2.7 >50 Conparative: 5.0 6.8 1-41
from WO 00/ 3. Invitro proliferation of tunmor cells Various types of

cancer are characterized by uncontrolled, excessive proliferation of various
cell 5 types, ExnaglelNo.t 0 t he devel Mopmsiiveomicretomssases and tunors. The
possi bl e use of the substances ording tio the . invention|for the treatnent
of hyperproliferative disorderglg@ﬁqﬁ%ﬁ)nvestig P@HIEQ their activity on the
cell division rate3of tunor| cells <427 vitro.| The i ndpcator bhetween
antiproliferative sffect invitroand clinicalantitumr efifect is well
establ i shed. The therapeutic utild%ability of, fdf-lexanpl e, Taxo
[Silvestripi et aly5 Stem CelTs Il H28-535 (1993)]sp Taxotere 10 [Bissery et

al., Anti Cancer Drugs 6, 339 (1995)] or tdpoisonerase inhilbitors [Edel man et
al ., 18 <2.7 >50
22 <2.7 >50
32 <2.7 >50
48 <2.7 >50
Comparative: 5.0 6.8

1-41 from WO 00/08007

3. In vitro proliferation of tumor cells

Various types of cancer are characterized by uncontrolled, excessive proliferation of various cell

5  types, leading to the development of metastases and tumors. The possible use of the substances
according to the invention for the treatment of hyperproliferative disorders can be investigated by

their activity on the cell division rate of tumor cells in vitro. The indicator between
antiproliferative effect in vitro and clinical antitumor effect is well established. The therapeutic
utilizability of, for example, Taxol [Silvestrini et al., Stem Cells 11, 528-535 (1993)], Taxotere

10 [Bissery et al., Anti Cancer Drugs 6, 339 (1995)] or topoisomerase inhibitors [Edelman et al.,
- Cancer Chemother, Pharmacol. 37, 385-393 (1996)] was demonstrated through their activity in in

vitro tumor cell proliferation assays.

Experimental procedure:

The tumor cell lines such as, for example, MDA-MB-231 cells (human breast adenocarcinoma
15  cells), H460 cells (human lung carcinoma cells) or HCT-15 cells (human colon adenocarcinoma
cells) are expanded in appropriate growth media (Sigma, Taufkirchen, Germany) recommended by
the supplier (e.g. LGC Promochem, Wesel, Germany). One day before adding the compounds
according to the invention, the cells are distributed in a density of 3000 cells/well in 100 ul of
growth medium on black 96-well microtiter plates with clear base. On the day of addition of test
20  substance, one microtiter plate for each tumor cell line is used to determine the initial cell count
present in the wells. The substances according to the invention, diluted in growth medium and

DMSO, are added to the related plates. The test substances are usually added in various



Cancer Chenot her. Pharmacol. 37, 385-393 (1996)] was denonstrated through
their activity inin vitro tunor cell proliferation assays. Experinental
procedure: The tunor cell lines such as, for exanple, MDA-MB-231 cells (human
breast adenocarcinoma 15 cells), H460 cgkis (human lung carcinoma cells) or
HCT- 15 cells (human col on adenocarcinona cells) are expanded i n appropriate
grow h nedi ] f Ki:nc C: d .er. (e.g.
LCC PronDch§W%§%g@§?f£gg$§%%§ e daya%$?%$gﬂa din T %Dg%ﬁg%%gﬁﬂkhﬁ{m
accor di ng tibe tssay isryBat Twomty- fonehaed afer additiali oftthe mbstmtel the aelkif@nsiiStilye@h w000
cells/well | r di n mile8 I 1 W th
cl ear base. &ﬁégﬁnm umn%tﬁ“%ﬁl?%ﬁ{g eg%ﬁ:%%l“ﬁﬁ%gw1%ﬁg(b&mw F‘? %fplate
for each t uMernhei, IGehnan@) iThe usse damedeiuemmcnc&didae wiithithd mhnmf&kdrerfx)mmucthﬂfsesent
in the bst ances, accor gﬁto t h tlon | ut.ed in qgr h

|1
i o e i B SERdRE Th afkettdin BT rRe et il Al o

usual | y addgdording Y@she @i¥8ntion 1@5célﬂ:l’d;ﬁﬁﬂHé’t@iﬂn@ﬂ%ef@iead’dﬁiuﬂ@ ofMdubfantd lrpﬂMafddfﬂﬁltes
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| um nongj ereffe'gpa@scertal n the antiproliferative activity of the conpounds
according to the |nvent| on, the cell counts determ ned before addition of
substance in related plates are subtracted, and the percentage difference of
t he changesRépresertiativedlta op sheraffsctydttheessmpourids pepauking 1o thecineetitiomate Vistkd i table P eat ed
cells is def dd m ned. The relative activity of the different test substances
is determ ne vY:)y a conparison of the concentrations which bring about 50% of
their maximum 10 effect (I1C50) Representative data on the effect of the
conpounds ababterding to the invention are listed in table 3 below Table 3

Example No. 1Cs [nM]
(H460 cells)
21 1.5
23 99.7
32 0.5
48 47.9
49 29.7

15  [ICsp = concentration of active substance which brings about a 50% inhibition of tumor cell

proliferation relative to their maximum effect].

4, Mouse MPTP animal model of Parkinson’s disease

Parkinson’s disease is characterized histopathologically by selective loss of a group of nerve cells
of the substantia nigra which synthesize the neurotransmitter dopamine. 1-Methyl-4-phenyl-
20 1,2,3,6-tetrahydropyridine (MPTP) is an impurity of synthetic drugs which was identified in the
early 1980s and which induces symptoms of parkinsonism and the characteristic degeneration of
dopaminergic neurons in humans. Administration of MPTP in various species such as, for
example, mouse or monkey leads to behavioral and histopathological changes which are

comparable to those of the human disorder. The mouse MPTP animal model is therefore regarded



Example No. IGO0 [nM (11460 cells) 21 1.5 23 99.7 32 0.5 48 47.9 49
29.7 15 [1C50 = concentration of active substance which brings about a 50%

i nhibition of tunor cell proliferation relative to their maxi numeffect]. 4.
Mouse MPTP ani mal nodel of Parkinson's diigease Parkinson's disease is
characteri zed histopathologically by selective | oss of a group of nerve cells
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synt hetic dprugstleMOftBbts\AManbd;entlfled in the early 1980s and Whl ch |nduces
synptons of parkinsoni smand the characteristic degeneration of dopam nergic

neurons i n humans. Adm nistration of MPTP in various species such as, for
exanpl e, no@@%%%l@%@u@eads to behavi oral and hi stopat hol ogi cal changes
whi ch are conparable to those of the human di sorder. The nouse MPTP ani nal
nodel i s thBiesdxpértmdnegaé echtiallyl 6OAriebowd av dbdcbadodel. BekarlPar Xi p\&@ﬂissi. fdirseage and

as suitable gat i rqprotectiyve. effect operties t est
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out as descsd lard cbnse@nvae@arne%hbs@dnces[auawlﬁgfu the Lneéﬁnon 34dmiistéréd 5AIN QA7) ] .

Mal e 8-week old C57/BL6 m ce each receive i m nistration of 410(%9/ kg MPTP
on three coff¥&EIFSedaysRstingrigenedistsdt %Eﬁ@ééheégsd\{BT%dwsvﬁ@n1%éﬁtl eh g

admi ni st er eghsORMrbYdsaGHe aﬂﬁ‘ﬁlsoffre bUstherRd HaY d wPUaLd armﬁcarmgﬂoﬁrsﬁ;lnyﬁmj Wi the
first MPTP admnistration. On day 11 after | rst TP dose, the aninals

are anest hedimeef &4 saiingeand shinnwittadaml pféé%mﬂcatf@rma@ﬁhyrdp rsglml(gn wnd phe brains are
10 removed for histological processing. As described by E. Bezard et al. [Neurosci. Lett. 234, 47-50

(1997)], for this purpose the dopaminergic neurons are visualized immunohistochemically as cells
which contain the enzyme tyrosine hydroxylase which is essential in dopamine metabolism. The
number of remaining dopaminergic neurons is ascertained quantitatively with the aid of a
computer program in three different sections for each animal, which are representative of a plane
15  of section through the middle of the substantia nigra [Nelson et al., J. Comp. Neurol. 369, 361-371
(1996)]. The neuroprotective activity of the test substances is determined by comparing with

vehicle-treated MPTP animals and completely untreated animals.

5. Subdural hematoma in rats as animal model of traumatic craniocerebral injuries

Severe traumatic cranial injuries are often accompanied by accummulations of blood underneath
20 the meninges. The subdural accummulation of blood leads to a local reduction in cerebral blood
flow in the adjacent cortical region of the brain with a simultaneous rise in glucose consumption
and in extracellular excitatory amino acids (e.g. glutamate). The region of the brain adjacent to the
hematoma becomes ischemic, leading to damage and death of nerve cells. Subdural injection of
autologous blood in cortical regions of the rat brain serves as animal model to simulate traumatic
25  craniocerebral injuries in humans. The animal model is suitable for investigating the

neuroprotective activity of the substances according to the invention.

Experimental procedure:

The surgical procedure on male Wistar rats and the unilateral administration of autologous blood is
carried out as described in detail by M. Eijkenboom et al. [Neuropharm. 39, 817-834 (2000)]. The
30  substances according to the invention are injected intravenously in the desired doses immediately
after closure of the wound and after 2 h and 4 h. Seven days after the operation, the animals are

sacrificed, the brains are removed and the infarct volume is determined as described by M,



25 mM of 0.9% saline and then with 75 ml of 4% paraf or mal dehyde sol uti on, and
the brains are 10 renoved for histol ogi cal processing. As described by E
Bezard et al. [Neurosci. Lett. 234, 47-50 (1997)], for this purpose the
dopam nergi c neurons are visualized i munpghi stochem cally as cells which
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i schem c, l%ﬁ@!o %050 damage and death of nerve cells. Subdural injection of
aut ol ogous cortical regions of the rat brain serves as aninal nodel
to simulate traumatic 25 crani ocerebral injuries in humans. The ani mal nodel
i's suitabl ellParg ofie semmatd agotdirg torteaimepttion.eTX my of amtoisa/(mqnohbfdrath)e Sgmygsifances

according to.the ipnvention.,. Experipmental rgce IO dure on
ol o W et artiig Saish (RGP o i BE PRI TN 251 OBl df Sy deoBSEES <
carri edloutGamasigand 2 hedf nagrdsitridislearate. M Ei ] kenboom et aI [Neur opharm 39,
817-834 (2000)]. The 30 subst ances accordi ng to the invention are injected

|ntravenou ed d ter closure of the wound and
after Sff%lehwﬁlgpéég ﬁri)%tergfql@rra H&o cb’évrah“%? "Mt he animals are

sacri f| ced, the brains are renoved and the infarct volunme is determ ned as
descri bed IBrodction; 167 Ei j kenboom et al. [Neuropharm 39, 817-834 (2000)]. The
neuroprotective activity of the

A mixture of compound according to the invention, lactose and starch is granulated with a 5%
strength solution (m/m) of the PVP in water. The granules are dried and mixed with the
15  magnesium stearate for 5 minutes. This mixture is compressed in a conventional tablet press (see

above for format of the tablet). A guideline compressive force for the compression is 15 kN.

Suspension which can be administered orallv:

Composition;

1000 mg of the compound according to the invention, 1000 mg of ethanol (96%), 400 mg of
20  Rhodigel® (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

10 ml of oral suspension correspond to a single dose of 100 mg of the compound according to the

invention.
Production:

The Rhodigel is suspended in ethanol, and the compound according to the invention is added to the
25  suspension. The water is added while stirring. The mixture is stirred for about 6 h until the

swelling of the Rhodigel is complete.



subst ances according to the invention is determ ned by conparing with
vehicle-treated animals. C. Exenpl ary enbodi nents of pharmaceuti cal
conpositions The conpounds according to the invention can be converted into
phar maceutical preparations in 5 the folfpw ng ways: Tablet: Conposition:
100 ng of the conpound according to the invention, 50 ng of |actose

(monohydr at @huticaOviltBh &fn b BE SisSF@ e native), 10 ng of pol yvinyl pyrrolidone
(PVP 25) (rTUWTBASF“EUJﬁrggﬁHFEn———Ig£Ge rmany) and 2 ng of magnesi um
stearate. Tablet weight 212 ng, dianeter 8 mm radius of curvature 12 mm

Pr oduct i on:Compesitipnir e of conpound according to the invention, |actose and

starch is granulated with a 5% strength solution (mm of the PVP in water.

The granul egoalL,idhd &5hoBiMk J&&?&qg‘{}ﬂ 0 idvBRion 195 Qﬁtﬁésb}ﬁm@-%}n@@ﬁ Bﬁg&%@m

m nutes. This Xture I's conpres In a conve t1onal ee above
for format gifcot H¥. hpberyl soltigntatebpond teosimgledsse vi 1 Hongef thoeompeendanprdegsi on

is 15 k@ t§ﬂ1pﬁﬁﬁh9n whi ch can be adm nistered orally: Conposition: 1000 ng
of the conp ound accordlng to the invention, 1000 ng of ethanol (96%, 400 ny

of 20 Rhodlgel(r) (xant han gum from FMC, Pennsylvania, USA) and 99 g of

wat er. 10 ntrodfctioral suspension correspond to a single dose of 100 ng of the

compound according to the invention. Production: The Rhodigel is suspended

in ethanol ,and the .c und according to t vent h 25
suspensi on. Thfh Smpound nd acrgp(?lg g) ﬁe nven 1onqst juspend Qed in{hie mlxﬁtur% %olﬁe% %e rgryezc)jl a?nor
about 6 h ymlyisbrbathevithsstigdidg. Mhe efirribf erokbodd gﬁhnmeﬂ umdhpie ebmpound ]aﬁ&rdmg to the

invention has completely dissolved.
10 iv. solution:

The compound according to the invention is dissolved in a concentration below the saturation
solubility in a physiologically tolerated solvent (e.g. isotonic saline, 5% glucose solution and/or
30% PEG 400 solution). The solution is sterilized by filtration and used to fill sterile and pyrogen-

free injection containers.



Sol uti on which can be adm nistered orally: Conposition: 500 ng of the
conpound acwerionglixadt he i nvention, 2.5 g of pol ysorbate aRGT/EP2@)5¢105298

pol yet hyl ene gl ycol 400. 20 g of oral solution correspond to a single dose
of 100 ng of the conpound according 5 tE he invention. Production: The
conpound according to the inventionis s &hended in the mixture of

pol yet hyl en Igcol and polysorbate with stirring. The stirring process is
conti nued t he conpound according to the invention has conpletely

di ssolved. 10 i.v. solution: The compound according to the invention is

di ssolved in a coogsptuh@bftBdfRahiew)t he saturation solubility in a
physiologically tolerated solvent (e.g. isotonic saline, 5% glucose sol ution
and/ or 30% PEG 400 solution). The squtioQ is sterilized by filtration and
used to fill sterile and pyrogen- EreqR njRkecti on containers. WO 2005/ 113529
PCT, / EP2005/ 005298 -169- Cainms R A cogpourrl of the fornula (1) 3 4 RVRY
RL in which 5 R is hydrogen, .

formula R8-C(=0) - NH, where et pox S Xted in position 2, and
n- propoxy in position 2 or 3, ) @m no, nono- or

di - (C1- C6) - al kyl am no, (C3-C3) »S ]
N- (C3-C8) - cycl oal kyl - N- (C1- C8) - al kyl am no

a 4- to 7- nenbered

het erocycl e which is bonded via an N ato . @,
R
R
in which
5 R is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-

NH-, where ethoxy may be substituted in position 2, and n-propoxy in position 2 or
3, by (C;-Ce)-alkoxy, amino, mono- or di«(C;-Ce)-alkylamino, (C;-Csg)-
cycloalkylamino, N-(C;-Cg)-cycloalkyl-N-(C,-Ce)-alkylamino or by a 4- to 7-

membered heterocycle which is bonded via an N atom,

10 where mono- and di-(C;-C¢)-alkylamino in turn may be substituted by hydroxy,

(C,-C4)-alkoxy, amino, mono- or di-(C,-C,)-alkylamino,
and in which

R? is 5- or 6-membered heteroaryl which may be substituted by (C;-Cy)-alkyl

or halogen,

15 R’ is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2,
and n-propoxy in position 2 or 3, by (C;-C¢)-alkoxy, amino, mono- or di-(C,-Cg)-
alkylamino, (C;-Cs)-cycloalkylamino, N-(C;-Cg)-cycloalkyl-N-(Cy-Ce)-alkylamino

or by a 4- to 7-membered heterocycle which is bonded via an N atom,

where mono- and di-(C,-Cg)-alkylamino in turn may be substituted by hydroxy,

20 (C,-Cy)-alkoxy, amino, mono- or di-(C,-C,)-alkylamino,
but where R' and R? are not simultaneously hydrogen,

R’ is hydroxy or amino



10 where nono- and di-(C -C6)-al kylamno in turn may be substituted by
hydr oxy, (Cl-4)-al koxy, am no, nono- or di-(Cl-C4)-al kyl am no, and in which
R8 is 5- or 6-nmenbered heteroaryl which may be substituted by (Cl-C4)-alkyl
or hal ogen, 15 R2 is hydrogen, ethoxy or. jhAgpropoxy, where ethoxy may be
substituted in position 2, and n-propoxy in position 2 or 3, by
(C1- C6) - al koxy, &g no, nono- or di-(Cl-C6)- alkylam no,
(C3-Cg)-cycloalkylanino N (C3-Cg) -cycl oal kyl -N- (C1-C6) -al kylamino or by a
4- to 7-menbered heterocycle which is bonded via an N atom where nono- and
di - (Cl CB) - aIkyI%nlndsﬁﬁxﬁﬁmn may be substituted by hydroxy, 20
(C1-A4) - al koxy, am no, nono- or di-(Cl-C4)-al kylam no, but where R and R2
are not sinmultangously hydrogen, R3 is hydroxy or amino - 170- and R4 is
hydrogen, or R3 and R 4 together with the carbon atomto which they are
bonded forma group of the 5 formula >C=O or >C=N-OH, R5 is nono- or

-(Ci -08) - al kyI l?anarldribctagqﬁl@my‘{lth theyc4riont 4iem riq pbish they are bondgd f@m Rgroup of deat ed
|n t he ta or gsLyi Lelqative to the point of |inkage of the phenyl
ring toqfhe trlcyc éP gH%°?§CHgF%Een (C1-C6)-al kyl, (Ci1-0C6)-al koxy,
(C6-Cl)-aryl, 5- 10 to 10-nenmpered heteroaryl or a group of the formula
- NROR10, wher e aRy|  dnthohetos dio&he)-alkylamingrarheyyleach be substituted once to
twice, identically or differently, by hal ogen, cyano, (Cl-C4)-alkyl sulfonyl

or a group of the forim’f]le%umbero,ljor?a,

RS is located in the meta or para position relative to the point of linkage of the phenyl
ring to the tricycle, and is halogen, (C;-C¢)-alkyl, (C,-C¢)-alkoxy, (C¢-Co)-aryl, 5-
10 to 10-membered heteroaryl or a group of the formula -NR’R'?,

where aryl and heteroaryl in turn may each be substituted once to twice, identically
or differently, by halogen, cyano, (C;-C4)-alkylsulfonyl or a group of the formula
-NR°R'®

and in which

15 R’ and R' are independently of one another hydrogen, (C;-Cg)-alkyl, phenyl,
benzyl or pyridylmethyl, or together with the nitrogen atom to which they are

bonded form a 4- to 7-membered heterocycle,
and

R’ is located in the meta or para position relative to the point of linkage of the phenyl
20 ring to the tricycle, and is in the ortho position relative to RS, and is hydrogen,
halogen, (C,-Ce)-alkyl, (C;-Ce)-alkoxy or a group of the formula -NR'RY, in

which

R! and R' are independently of one another hydrogen, (C;-Ce)-alkyl, phenyl,
benzyl or pyridylmethyl, or together with the nitrogen atom to which they are

25 bonded form a 4- to 7-membered heterocycle,

or

R® and R’ together with the phenyl ring to which they are bonded form a group of the

formula



-NROR O, and in which 15 RO and R 0 are independently of one anot her
hydr ogen, (Cl-C6)-al kyl, phenyl, benzyl or pyridylnethyl, or together with
the nitrogen atomto which they are bonded forma 4- to 7-nenbered
heterocycle, and R7 is located in the ngta or para position relative to the
poi nt of |inkage of the phenyl 20 ring to the tricycle, and is in the ortho
position relative to R6, and is hydrogen, hal ogen, (Cl-C6)-alkyl,
(C1l-C6)-al koxy or a group-jof the fornmula -NR'R12, in which R' and Rl12 are
i ndependent|y of one anoth hydr ogen, (Cl-GC6)-al kyl, phenyl, benzyl or
pyridyl met hyl, or toget th the nitrogen atomto which they are 25
bonded forma 4- to 7-ng d heterocycle, or R6 and R7 together with the
phenyl ring to which & are bonded forma group of the formula 171- 1 O
\--0 and.the salts, | vait es and sol vates of the salts thereof. 2. A
conmpound of the fornul @) as claimed in claiml1, in which 5 R is hydrogen,
benzyl oxy, ethoxy, n-propoxy or a group of the formula R8-C(=0 - NH, where
et hoxy may be substituted in position 2, and n-propoxy in position 2 or 3,
by (G -C4)-al koxy, am no, nmono- or di-(C, -C4)-al kyl am no, (C3-C6)-
cycl oal kyl am no, N-(C3-C6)-cycloal kyl-N-(C -C4)-alkylamno or by a 4- to 7-
and the salts, solvates and solvates of the salts thereof.

2. A compound of the formula (I) as claimed in claim 1, in which

5 R! is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-
NH-, where ethoxy may be substituted in position 2, and n-propoxy in position 2 or
3, by (C,-Cy)-alkoxy, amino, mono- or di~(C,-Cs}-alkylamino, (Cs-Cq)-
cycloalkylamino, N-(C;-Ce)-cycloalkyl-N-(C;-Cs)-alkylamino or by a 4- to 7-

membered heterocycle which is bonded via an N atom,

10 where mono- and di-(C;-C4)-alkylamino in turn may be substituted by hydroxy,

(C,-Cy)-alkoxy, amino, mono- or di-(C,-C,)-alkylamino,
and in which

R® is 5- or 6-membered heteroaryl which may be substituted by (C;-Cq)-alkyl

or halogen,

15 R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2,
and n-propoxy in position 2 or 3, by (C;-Cy4)-alkoxy, amino, mono- or di-(C;-C4)-
alkylamino, {C;-Cs)-cycloalkylamino, N-(Cs;-Ce)-cycloalkyl-N-(C,-Cy)-alkylamino

or by a 4- to 6-membered heterocycle which is bonded via an N atom,

where mono- and di(C,-C4)-alkylamino in turn may be substituted by hydroxy,

20 (C,-Cy)-alkoxy, amino, mono- or di-(C;-Cy)-alkylamino,
but where R' and R? are not simultaneously hydrogen,
R? is hydroxy or amino
and

R is hydrogen,



menber ed heterocycle which is bonded via an N atom 10 where nono- and
di-(CG-C)-alkylamno in turn may be substituted by hydroxy, (Cl-C4)-al koxy,
am no, nono- or di-(Cl-C4)-al kylamno, and in which R8 is 5- or 6-nenbered
het eroaryl which may be substituted by (Gh5C4)-alkyl or halogen, 15 R2 is
hydr ogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2,
and n- propoxy inrposition 2 or 3, by (GC-C4)-al koxy, am no, nono- or
di-(C-4)- al ky? am no, (C3-C6)-cycloal kyl am no,

N (C3-C6)-cycl oal kyl -N-(C1-C4)-al kylamno or by a 4- to 6-nenbered

het erocycl e whi cR® amsl Riotogelter wiith the cadbat iom tovindich theynae bamigdd form a group of the

di-(Cl-C4)-al kylamno_j.n-turn . be substituted by hydroxy, 20
(C, -A4)-al koxy, %W‘ﬂ%?bﬁgﬁﬁ?eég%’-(q- C4) - al kyl ami no, but where RI and R2

are not sinultaneously hydrogen, R3 is hydroxy or amno and R4 is hydrogen,
- 172- or R3 andRR4 tisgehdhrer diic T, -deylasinbarboatlom t o whi ch they are bonded
forma group of the formula >C=0 or>C=N-OH, R5 is nono- or

di - (Cl- &) - al kyl am noc rbonﬁl 0 ;tn is the nunber 0, 1, 2 or 3, R6 is |located
in the meta or para poRBR™%&t9Ve to the point of Iinkage of the phenyl
ring to the tricycle, and is hal ogen, (C3-C4)-al kyl, (Cl-C4)-al koxy,
(C6-Cl0)-aryl, B5R®to ifldemederkembatoe paapyditiarrelatigrto R pafnt bhignkbger éfitheaphe NFROR1O0,

nere aryl and heteragiyl, | UL hSREN, RS IR (EhiRASE 8 D8 s

to 6-membered heteroary! or a group of the formula -NR°R'’,

where aryl and heteroaryl in turn may each be substituted once to twice, identically
10 or differently, by halogen, cyano, (C,-C,)-alkylsulfonyl or a group of the formula
_NR9R10

and in which
R’ and R are independently of one another hydrogen, (C,-Cj)-alkyl, phenyl,

benzyl or pyridylmethyl, or together with the nitrogen atom to which they are

15 bonded form a 4- to 7-membered heterocycle,
and

R’ is located in the meta or para position relative to the point of linkage of the phenyl
ring to the tricycle, and in the ortho position relative to R®, and is hydrogen,
halogen, (C;-Cy)-alkyl, (C;-C,)-alkoxy or a group of the formula -NR'R", in

20 which

R'" and R are independently of one another hydrogen, (C;-Cs)-alkyl, phenyl,
benzyl or pyridylmethyl, or together with the nitrogen atom to which they are

bonded form a 4- to 7-membered heterocycle,
or

25 R® and R’ together with the phenyl ring to which they are bonded form a group of the

formula



10 or differently, by hal ogen, cyano, (Cl-C4)-alkylsulfonyl or a group of the
formula -N R RL and in which RO and R10 are independently of one another
hydrogen, (Cl-C4)-al kyl, phenyl, benzyl or pyridylnethyl, or together with
the nitrogen atomto which they are 15 honded forma 4- to 7-nembered
heterocycle, and R7 is located in the neta or para position relative to the
poi nt of |inkage of the phenyl ring to the tricycle, and in the ortho
position relative to R6, -and i s hydrogen, halogen, (C-C4)-alkyl,
(Cl-C4)-al koxy or a group/Qf the fornmula -NR11R12, in 20 which R' and R12
are i ndependently of on her hydrogen, (Cl-C4)-al kyl, phenyl, benzy] or
7%

pyridyl nethyl, or toget th the nitrogen atomto which they are bonded
forma 4- to 7-nenber§ rocycle, or 25 R6 and R together with the
phenyl ring to which ey fare bonded forma group of the forrmula 173- 1 O
and the salts, sol vates—a@d solvates of the salts thereof. 3. A conpound of
the formula (1) as clained in clains | and 2, in which 5 R and R2 are

i ndependently of one anot her hydrogen, ethoxy or n-propoxy, where ethoxy is
substituted in position 2, and n-propoxy in position 3, by nethoxy, ethoxy,
am no, nethylam no, ethylam no, isopropylam no, dinethylam no, dethylam no,
cycl opropyl am noandhheCMRd, 9NV AR%hd Do1vRdshyY R BARMeraAet | di no or pyrrolidino,

-

3. A compound of the formula (I) as claimed in claims | and 2, in which

5 R' and R? are independently of one another hydrogen, ethoxy or n-propoxy, where ethoxy
is substituted in position 2, and n-propoxy in position 3, by methoxy, ethoxy,
amino, methylamino, ethylamino, isopropylamino, dimethylamino, diethylamino,

cyclopropylamino, N-cyclopropyl-N-methylamino, azetidino or pyrrolidino,
but where R' and R? are not simultaneously hydrogen,
10 R’ is hydroxy or amino,

R* is hydrogen,

R’ is methylaminocarbonyl or dimethylaminocarbonyl,

n is the number O or I,

R¢ is located in the para position relative to the point of linkage of the phenyl ring to
15 the tricycle, and is fluorine, chlorine, bromine, methyl, ethyl, methoxy or ethoxy,

and

R’ is hydrogen,
and the salts, solvates and solvates of the salts thereof.
4, A compound of the formula (I) in which

20 R’ is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-
NH-, where ethoxy may be substituted in position 2, and n-propoxy in position 2 or

3, by (C\-Cg¢)-alkoxy, amino, mono- or di-(C\-Cg)-alkylamino, (C;-Cg)-



but where R and R2 are not sinultaneously hydrogen, 10 R3 is hydroxy or
am no, R4 is hydrogen, R5 is nethylam nocarbonyl or dinethylam nocarbonyl, n
is the nunber 0 or 1, R6 is located in the para position relative to the
poi nt of linkage of the phenyl ring to _54the tricycle, and is fluorine,
chlorine, bromne, nethyl, ethyl, nethoxy or ethoxy, and R is hydrogen, and

the salts, solvates g“’%@‘?‘@}"ﬁi (]j\;r) Cdjgl%fc}%@%@lr%@F@éz_%%l)%émoﬁxorcggpgq‘r_lqo Oi_at he

formula (1) in which , h-propoxy or
group of the fornul a R3akefed@eterddyble whitk issboedddoxa/anivytolne substituted in
position 2, and n-propoxy in position 2 or 3, by (G -0C6)-al koxy, am no,

nono- or di-(Cl-C6)-alkyl am no, ,(£3~ -~ 174 cycloal k am _no
N (- 08) oyl oalkyl NEFCPeheaind e Gkl hghoy WA ey b SRATeg by dyorony
het er ocycl e whi ch i s bondg@,;-Ci)allany Nnéiic Monsvoe diz( (7 palkdaino,
di-(Cl-C4)-alkylamno in turn may be substituted by hydroxy, (Cl-C4)-al koxy,
am no, no- or di-(Cl- 04%1, | kylam no, 5 and in which R8 is 5- or 6-nenbered
het eroaryl which may B4 1E@Eitut ed by (Cl-C4)-alkyl or halogen, R2 is
hydr ogen, et hoxy or n-propoxy, where ethoxy nmay be substituted in position 2,
and n-propoxy in posiR® on i2506r Bmebyeré¢dlietettayylatidxyay BrdubgitutedinoC, @);)-alkyl
di-(C -C6)- 10 al kyl am no, ég&l C8) - cycl oal kyl am no,
N- ( C3- C8) - cycl oal kyl - N- (CIF @8P&%t kyl amino or by a 4- to 7-nenbered
het er ocycl e which is bonded via an N atom

R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2,

and n-propoxy in position 2 or 3, by (C;-C¢)-alkoxy, amino, mono- or di-{C-Cq)-
10 alkylamino, (C;-Cg)-cycloalkylamino, N-(C;-Cs)-cycloalkyl-N-(C;-Cg)-alkylamino

or by a 4- to 7-membered heterocycle which is bonded via an N atom,

where mono- and di-(C;-C¢)-alkylamino in turn may be substituted by hydroxy,

(C,-Cy)-alkoxy, amino, mono- or di-(C;-C)-alkylamino,
but where R' and R? are not simultaneously hydrogen,
15 R’ is hydroxy or amino
and
R’ is hydrogen,
or

R? and R* together with the carbon atom to which they are bonded form a group of the
20 formula >C=0 or >C=N-OH,

R’ is hydrogen,
n is the number 0, 1, 2 or 3,

R® is located in the meta or para position relative to the point of linkage of the phenyl
ring to the tricycle, and is (C¢-Cig)-aryl, 5- to 10-membered heteroaryl or a group
25 of the formula -NR’R",



where nono- and di-(CG -C6)-alkylamno in turn may be substituted by hydroxy,
(G -C4)-al koxy, am no, nono- or di-(d-C4)-al kylam no, but where R and R2
are not sinultaneously hydrogen, 15 R is hydroxy or amino and R is
hydrogen, or R3 and R4 together wth thg_ garbon atomto which they are
bonded forma group of the 20 fornula >C=0 or >C=N-CH, R5 is hydrogen, n is

the ”“”be.r 0, 1, 2 Orwl:?'e’re H@ hlg%%%?'% tlrnfﬂ rtﬁgay{%% e%ul?s'i‘.ltu?eadrq%ceo Bﬁw%le qgen'ilgzh@/t Lve

to the point of |linkage o

(C6-C)-aryl, 5- to 10- nendreiiffaerist by baogeh, gmn@ (qrﬁmmlkykﬁlfmfyl bhngompmﬂltm
-NROR1, -175- where aryl ?f,nd ‘Qegﬁ{gﬁaryl in turn may each be substituted once
to twce, identically or CFEE? y, by hal ogen, cyano,

(C-C4)-al kyl sul fonyl or a group of the fornmula -NROR10, and in which 5 R9
and R10 are independendliywhichone anot her hydrogen, (Cl-C6)-al kyl, phenyl,
benzyl or pyridyl nmethyl, or t oget her with the nitrogen atomto which they

are bonded forma 4- 90 nber.e ocycl e, and 7 is Jocated in the
meta or S;e)ara positio gﬁ VES ePfﬂ‘ e’ﬁ% ?‘ﬁ/‘”lf’f aqoﬁ‘r‘?k%‘g"%ef“’ t(é‘é&gﬁg(ﬁblp?’ewg ring
to the tricycle, and ln tF&n@nbhpyrmpme&hqurmfgm&wmaﬂaenﬁﬁ).geraadmitswmedrtmgen

hal ogen, (Cl-C6)-al kyl, (C-C6)-al koxy or, a group of the formula -NRL1R1', in
are bonded form a 4- to 7-membered heterocycle,

and

R’ is located in the meta or para position relative to the point of linkage of the phenyl
10 ring to the tricycle, and in the ortho position relative to R®, and is hydrogen,
halogen, (C,-Ce)-alkyl, (C,-C¢)-alkoxy or a group of the formula -NR"R™, in

which

R" and R are independently of one another hydrogen, (C,-C¢)-alkyl, phenyl,

benzyl or pyridylmethyl, or together with the nitrogen atom to which they

15 are bonded form a 4- to 7-membered heterocycle,
or

R® and R’ together with the phenyl ring to which they are bonded form a group of the

formula

o

20
and the salts, solvates and solvates of the salts thereof.
5. A compound of the formula (I} as claimed in claim 4, in which

R' is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-
NH-, where ethoxy may be substituted in position 2, and n-propoxy in position 2 or

25 3, by (Ci-Cy)-alkoxy, amino, mono- or di<(C;-Cy-alkylamino, (C;-Cs)-



which RI'I and R12 are independently of one another hydrogen, (Cl-GC6)-alkyl,
phenyl, benzyl or pyridylnmethyl, or together with the nitrogen atomto which
they 15 are bonded forma 4- to 7-nenbered heterocycle, or R6 and R7
together with the phenyl ring to which they. are bonded forma group of the
formula O "-O 20 and the salts, solvates and solvates of the salts thereof.

5. A conpound of the fof 1 ) 2%, & Al aBGid v et at M aly j N )
hydr ogen, benzyl oxy, g%%%%k’pﬁégﬁﬁa%lro%%&t%g @g\rlﬁﬂufgg %—CEEJO)-
NH-, where ethoxy nmayméebesadihsteracptlevhich isposdadiveaan2y atamd n- propoxy in position
2 or 25 3. by (C-C4)-al koxy, am no, nono- or di-(C-C4)-al kylam no, (C3-C6)

-176- cycl oal kyl am n - -eyel @al kvl - N- (:CL- - ) f 4-
to 7- nenbered heter(;.vcvzlile([r:# é"% Fl?:l%!n ﬁ@lb‘gﬁé}eﬁﬁla‘&‘i}% lg#u@?%ﬂn%( w\k/gtglrng&)r?gnhg?%g d

di - (Cl-C4) - al kyl ami no i n t(Gr-0.)rakoxpensuh sone-wr ¢, halidioxiyo, (C - C4) - al koxy,
am no, nono- or di-(C -C4)-alkylamno, 5 and in which R8 is 5- or 6-nenbered
het eroaryl which may b .suggﬁltuted by (C -C4)-alkyl or halogen, R2 is

hydr ogen, et hoxy or na-nprmo%oxy, where ethoxy nmay be substituted in position 2,

and n-propoxy in position 2 or 3, by (Cl-C4)-al koxy, am no, nono- or
di-(C-C4)- 10 al kyl a&fi no,is -G3-6a6ymisyel leedréayylawtiichomay be substituted by (C;-Cy)-alkyl
N- (C3-C6) - cycl oal kyl - N-( Clo}%%ge%' kyl am no

R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2,
and n-propoxy in position 2 or 3, by (C;-C,)-alkoxy, amino, mono- or di«(C,-C,)-
10 alkylamino, {C;-Ce)-cycloalkylamino, N-(C;-Cg)-cycloalkyl-N-(C;-C,)-alkylamino

or by a 4- to 7-membered heterocycle which is bonded via an N atom,

where mono- and di-(C;-Cy)-alkylamino in turn may be substituted by hydroxy,

(C;-Cy)-alkoxy, amino, mono- or di-(C,-Cy)-alkylamino,
but where R! and R? are not simultaneously hydrogen,
15 R’ is hydroxy or amino
and
R* is hydrogen,
or

R® and R’ together with the carbon atom to which they are bonded form a group of the
20 formula >C=0 or >C=N-0OH,

R’ is hydrogen,
n is the number 0, 1, 2 or 3,

R° is located in the meta or para position relative to the point of linkage of the phenyl
ring to the tricycle, and is (C4-Cig)-aryl, 5- to 6-membered heteroaryl or a group of
25 the formula -NR°R",



or by a 4- to 7-nmenbered heterocycle which is bonded via an N atom where
nono- and di-(Cl-C4)-alkylamno in turn may be substituted by hydroxy,
(C1-A4) - al koxy, am no, nono- or di-(d-C4)-al kylam no, but where R and R2
are not sinultaneously hydrogen, 15 R3 ijg;shydroxy or amino and R4 is
hydrogen, or R3 and R4 together with the carbon atomto which they are
bonded forma group q >(C= = i r. NN 1S
t he nunber 0, 1, 2 or‘tvlée?g'%él al%g thg{?g}rJy |Ie tPﬁﬁggcﬁ%%S&ﬂggﬁgc%%ﬁ iélg’dggﬁgﬁugti ve
to the point of |inkage ofortdifferghignyy halogengcytao, t(GeChiralkylsalfany! and gicwp of the
(C6-Co)-aryl, 5- to 6-rrenbfere 9Erooaryl or a group of 25 the fornula
-NR'R10, -177- where aryl and'he eroaryl in turn nmay each be substituted once
to twice, identically or differently, by hal ogen, cyano,

(Cl-C4) -al kyl sul f onylandiin whigi oup of the fornula -NROR1O, and in which 5 RO
and R10 are independently of one another hydrogen, (Cl-C4)-alkyl, phenyl,

benzyl or pyridylnmethyd, ortogether with the nitrogen atomt i ch. they
are bonded forma 4- to® -%En%gf%%p?{'g?rgfyo%f;%rlee?mgﬁﬁ y%t?gqns?q:lé@é-\tla\ﬁ(afipﬁeqy e
meta or para position rel &ehxeof PyridpEncBiod, bk tapbthbd Witlaghe nafogth@omhemylch the§ ring

to the tricycle, and in the ortho position relative to R6, and is hydrogen,
y are bonded fogn a 4- to 7-membered heterocycle, y g

and
R’ is located in the meta or para position relative to the point of linkage of the phenyl
10 ring to the tricycle, and in the ortho position relative to R®, and is hydrogen,
halogen, (C;-Cy)-alkyl, (C,-Cy)-alkoxy or a group of the formula -NR!'"R" in which
R" and R" are independently of one another hydrogen, (C;-Cq)-alkyl, phenyl,
benzyl or pyridylmethyl, or together with the nitrogen atom to which they
are bonded form a 4- to 7-membered heterocycle,
15 or

R® and R’, together with the phenyl ring to which they are bonded form a group of the

formula

o

20 and the salts, solvates and solvates of the salts thereof.
6. A compound of the formula (I) as claimed in claims 4 and 5, in which

R is hydrogen, ethoxy, n-propoxy or a group of the formula R®-C(=0)-NH-, where
ethoxy may be substituted in position 2, and n-propoxy in position 3, by methoxy,

ethoxy, amino, methylamino, ethylamino, isopropylamino, dimethylamino,



hal ogen, (Cl-C4)-al kyl, (Cl-C4)-al koxy or a group of the formula -NRL1R12 in
which R' and R12 are independently of one another hydrogen, (C]-C4)-alkyl,
phenyl, benzyl or pyridylmethyl, or together with the nitrogen atomto which
they are bonded forma 4- to 7-nenbered hgterocycle, 15 or R6 and R7,
together with the phenyl ring to which they are bonded forma group of the

formula 0O \-p 20 a | t N S her eof .

6. A conpound of theng%t%ﬂu 8, I§610§8%M§§1ﬁ%dwcg)ﬁ }5@{?&1%&3&&}% Belidn |(§:h&R’ is

hydr ogen, et hoxy, n- mymrpbdayo, mwalcgr oup of the fornula R8-C(=0) - NH-, wher e

et hoxy may be substituted in position 2, and n-propoxy in position 3, by

nmet hoxy, et hoxy, am o, 1 . 1 L V. )

i ot iyl arm no, 176 i en A o) BT otk BREARMG- AlkdiBoiy, ach of

N-cycl opr opyl - N- met hyl am nehictarmst bechubroituoed bypyatiryd,| etigil, flwprineorwhiodhe, R8 i s

pyridyl, pyrrolyl, imdazolyl, pyrazol yI triazolyl or thiadiazolyl, each of
ne or .chlor.

whi ch b tut ed, b f
hydr oger? et hiiﬁf’t o B B dR  a Bl S el R G i P&?ﬁﬂ?on 2
and n-propoxy in posidndon-pdopoky iAEpbkxion, 39ttlyoxr)e1hoaya I&ﬂlpxﬂEhthb,arﬂ]dﬂﬁylammo

et hyl am no, isopropyl am na, dinethylam t, .. cyclo am no,
cycl opropyl - N- net hyl SHREING, ZPr oy B TG Q’HVFW%’F\ 'H%/HB"‘ ‘“Méﬁj@P %‘i’iﬂo R ar e
not sinultaneously hygtRa@PyI-N-HethRdming, ¥R pRFroldid)0, R is hydrogen,
but where R’ and R* are not simultaneously hydrogen,
10 R? is hydroxy or amino,

R! is hydrogen,

R’ is hydrogen,

n is the number Q or 1,
R is located in the meta or para position relative to the point of linkage of the pheny!l
15 ring to the tricycle, and is phenyl, thienyl, indolyl, quinoxalinyl or a group of the

formula -NR°R',

where phenyl, thienyl and indolyl in turn may each be substituted once to twice,

identically or differently, by fluorine, chlorine, bromine, cyano or amino,
and in which

20 R? and R are independently of one another hydrogen, methyl, ethyl, benzyl or
pyridylmethyl, or together with the nitrogen atom to which they are

bonded form a pyrrolidino ring,
and
R is hydrogen,
25 and the salts, solvates and solvates of the salts thereof.

7. A compound of the formula (I) in which



R5 is hydrogen, n is the nunber O or 1, R6 is located in the neta or para
position relative to the point of |inkage of the phenyl 15 ring to the

tricycle, and is phenyl, thienyl, indolyl, quinoxalinyl or a group of the
formul a - NROR1O, where phenyl, thienyl apg,indolyl in turn may each be
substituted once to twice, identically or differently, by fluorine,

chlorine, bromng, cy am i n_wWhic Q ares ~_
i ndependent | y o;}gone lgﬁgqr ernf Eéfgﬁg)gé%&g#égﬁ)%ﬂox t°ﬁ3|g?‘9”82°ﬁg‘§ﬁ%8?‘?’aq‘ CEO)
pyridyl nmet hyl , or togéihehersethhxythay beisubsigesnl iaposiidnd®, whi epropdagyin pssétiont2amded

forma pyrrolidino ring, a R .is hydrogen, 25 and. ts,.sol and
sol vates of the sal ts3r’1t ﬁérz(glf'(.:ﬁ)'al}(?x% %‘B‘I’PSOUWHH%f %g‘@m?‘ fEhgpo; n&aﬁﬁh -
179C(R10i)s hydro\?\/ﬁn’ tb@aaaakﬁm{ino,ef)vt(cgcxclso)-dyclpﬁlQjagdqsc.c[rﬁ)-ﬂkgmmpme by(rjhe4f as mul a
RB-C(=0_- NH, ere ethoxy may be substituted in _position 2, and n-propoxy
in position 2 or 3, MM Gd-h%%-c le whigh ‘Sé’ﬁ?‘{?&‘”ar?ﬁﬁ‘gz-‘tmaf

di - (C1-C6) - al kyl am no, (C3-CB)- cycl oal kyl am no,

N (C3- CB) - cycl oal Kyl -WietdChoked)andldkytt, arp)-RiRy 19hinB Yin durft-mdyObe/ sub&iti¥BdTBE MO Groxy,

het er ocycl e which is bonded via an N atom where nono- and

di - (C1- 08) - al kyl ani no i n tGrhomipxpemingp®ene qf did Cofr rmbaiasipe.  (C1- C4) - al koxy,
am no, nono- or di-(Cl-C4)-alkylamno, and in which R8 is 5- or 6-nmenbered
het eroaryl which may Jhgismigt i tuted by (Cl-C4)-al kyl 10 or hal ogen,

R® is 5- or 6-membered heteroaryl which may be substituted by (C;-C4)-alkyl

10 or halogen,

R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2,
and n-propoxy in position 2 or 3, by (C;-Cg)-alkoxy, amino, mono- or di«(C-C¢)-
alkylamino, (C;-Cg)-cycloalkylamino, N-(Cs-Cs)-cycloalkyl-N-(C;-Cg)-alkylamino

or by a 4- to 7-membered heterocycle which is bonded via an N atom,

15 where mono- and di-(C;-Cg)-alkylamino in turn may be substituted by hydroxy,

(C,-Cy)-alkoxy, amino, mono- or di-(C,-C,)-alkylamino,

but where R' and R? are not both simultaneously hydrogen,

R’  isamino
and
20 R* is hydrogen,

or

R® and R* together with the carbon atom to which they are bonded form a group of the
formula >C=N-OH,

R’ is hydrogen,
25 n is the number 0, 1, 2 or 3,

R® is located in the meta or para position relative to the point of linkage of the phenyl

ring to the tricycle, and is halogen, (C,-Cs)-alkyl or (C,-Cs)-alkoxy,



R2 is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in
position 2, and n-propoxy in position 2 or 3, by (Cl-C6)-al koxy, am no,
nono- or di-(C -C6)- al kylam no, (C3-CB)-cycloal kyl am no,

N (C3-CB) - cycl oal kyl - N- (C1- C6) - al kyl am NQgo OF by a 4- to 7-nmenbered

het erocycl e which is bonded via an N atom 15 where nono- and

di - (C1-Co) - al kyléigi no in turn may be substituted by hydroxy, (Cl-C4)-alkoxy,
am no, nono- or CPI-(Cl- C4) - al kyl am no, but where R] and R2 are not both

si mul t aneously hydrogen, R3 is amno and 20 R4 is hydrogen, or R3 and R4
together with thR' caristwatad onthe mewatr pira phwtjonaeletitzon decofnd phirkagy afithe pifenglhe
formula >CGN-OH, R3 is rogen, 25 1t Is the nupber Q¢ 1,..2 0y 3 S

| ocated in the neta orﬂn%églgt 561 F'b%lnroéﬁlhgtpf’ﬁ}%ontrg[gj'heemg%i?FtdI%Fy‘{r?g?ﬁ’a]gago‘gﬁ’ t he
phenyl ring to the t(Q<yxdigl, (@nd,)iaskoRabgetup dftHe fonul2INR/ IR i which
(C]-C6)-al koxy, - 180 - and R7 is located in the neta or para position

relative to the point_ef linkage of the phenyl rin o the tricyclJe, and in
ortho position rel ati¥e af“%) RRear dﬂ‘g’pF@emﬁng@‘én?"oﬂﬁf feen. ?(@'éﬁétég{q’ glpf&ﬂy?’
(C1-C6) - al koxy or a group whzyl BEpyry MR, oNRpBRher with infRed &omandnihzhegr e

i ndependent|y of one anot her hydrogen, (C1- Cg)-al kyl, phenyl, benzyl or
pyridyl methyi, or toget herar&panded fgan 4t dyesimbsiedheewcydié-ch t hey are bonded
forma 4- to 7-nenbered heterocycle, or

or

R® and R’ together with the phenyl ring to which they are bonded form a group of the

10 formula

o

and the salts, solvates and solvates of the salts thereef.
8. A compound of the formula (I) as claimed in claim 7, in which

15 R! is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-NH-,
where ethoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by (C;-
Cy)-alkoxy, amino, mono- or di-(C,-Cy)-alkylamino, (C;-C¢)-cycloalkylamino, N-(Cs-
Ce)-cycloalkyl-N-(C;-C,)-alkylamino or by a 4- to 7-membered heterocycle which is

bonded via an N atom,

20 where mono- and di-(C;-Cy)-alkylamino in turn may be substituted by hydroxy,

(C,-C4)-alkoxy, amino, mono- or di-(C;-Cy)-alkylamino,
and in which

R® 1s 5- or 6-membered heteroaryl which may be substituted by (C;-C4)-alkyl

or halogen,



R6 and R together with the phenyl ring to which they are bonded form a group
of the 10 formula 0 "-O and the salts, solvates and solvates of the salts
thereof. 8. A compound of the forrmula (I) as claimed in claim?7, in which 15
R is hydrogen, benzyl oxy, ethoxy, n- proE)?f(y or a group of the for mul a
R8-C(=O -NH, where ethoxy may be substituted in p05|t|on 2, and n- propoxy
in position 2 or,.3, b

- (Cl- C4) - al kyl %m ng’ §c%ge&céﬂwcqr b ﬁWF%mqﬁfe etl"\?_xe/ e}jay 'be substituted in position 2,
CG) cycl oal kyl - N- (Cl -dod n-prbgoy) anpasaioar2 dns, ay 4C;-C.p-alkoxye aiaio el omte toe dPEY T, B

which is bonded via gn . N.ato nono- mnpo in
turn may be substi tut@glaﬂvn% Févym('l@a Q[r(ﬁe)g? °Y%E§Wqﬁﬂ%2%%f Zlgﬁammo

- (CL- 4) - al kyl am nayr baad- iol7- M&h&bbedﬁa&er&yéewarrch@Uasﬁaﬂa&ﬁmmab@r oaryl which
may be substituted by (Cl-C4)-alkyl or halogen, -181- R2 is hydrogen, ethoxy
or n-propoxy, where ethoxy may be substltuted i.n position n- propoxy in
position 2 or 3, by (\é]erecﬂ)m%n%ﬁy Crfr-AlsYlamBAgD tYR TeAY- l{e(j“b@ﬁ‘}teggﬂbwraﬁbno

(C3- CG) cycl oal kyl am (@Qc, M11(0Q§ ag@,)o gly,gd, gah;kwl_d}mgmg@ al kylam no or by a

4- to 7-menbered heter ocycl e which'is bonded via an N atom 5 where nmono- and
-(C] - C4) al kyI am no in turn may be substituted by hydroxy, (Cl-C4)-alkoxy,

am no, nono- Wk‘@fRC@F)d-%Iakﬁ/moéh?thélmuﬂimeow*@i’)@f%%and R2 are not both
si mul t aneousl y hydrogen R3 is am no and
R’ is amino
and
10 R is hydrogen

or

R’ and R* together with the carbon atom to which they are bonded form a group of the
formula >C=N-OH,

R’ is hydrogen,
15 n is the number 0, 1, 2 or 3,

R is located in the meta or para position relative to the point of linkage of the phenyl

ring to the tricycle, and is halogen, (C;-C,)-alkyl or (C;-C,)-alkoxy,

and
R’ is located in the meta or para position relative to the point of linkage of the phenyl
20 ring to the tricycle, and in the ortho position relative to R®, and is hydrogen,
halogen, (C;-C,)-alkyl, (C;-C,)-alkoxy or a group of the formula -NR'R", in
which

R" and R" are independently of one another hydrogen, (C;-Ce)-alkyl, phenyl,
benzyl or pyridylmethyl, or together with the nitrogen atom to which they are

25 bonded form a 4- to 7-membered heterocycle,

or



10 R4 is hydrogen or R3 and R4 together wth the carbon atomto which they
are bonded forma group of the forrmula >C=N-OH, R5 is hydrogen, 15 n is the
nunber 0, 1,20r3, R6 is located in the neta or para position relative to the
poi nt of |inkage of the phenyl ring to the tricycle, and is hal ogen,
(C1l-C4)-al kyl or (Ci1-C4)-al koxy, and R 'I'sS located in the neta or para

position relati oi nt. f t.he phenyl 2 ring to t
tricycle, and i \r/}gtaﬁ'g I%)rtf’% ehdsh th e,ﬂgfﬂ?& 8’ whig Eé%y aéyn%mfj% ?Brao%rgﬁj ﬂ%f"ogen
(C1-A)-al kyl, (f6inuli#) - al koxy or a group of the fornmula -NR11R12, in which
R1' and R12 are independently of one another hydrogen, (Cl-CB)-aIkyI, phenyl ,
benzyl or pyridylnmethyl, or together with the nitrogen atomto which they are
25 bonded form a 4--{fe- 7- nenbered heterocycle, or -182- R 6 and R together

wi th the phenyl ringXo which they are bonded forma group of the fornmula O
-0 5 and the sal pl vat es and sol vates of the salts thereof. 9. A
conpound of the fo (I) as clainmed in clains 7 and 8, in which R is

hydr ogen, et hoxy, /N>~ ,
et hoxy may be sdaiiivuted in position 2, and n-propoxy in position 3, by
met hoxy, 0

3

5 and the salts, solvates and solvates of the salts thereof.
9. A compound of the formula (I) as claimed in claims 7 and 8, in which

R! is hydrogen, ethoxy, n-propoxy or a group of the formula R®-C(=0)-NH-, where
ethoxy may be substituted in position 2, and n-propoxy in position 3, by methoxy,
ethoxy, amino, methylamino, ethylamino, isopropylamino, dimethylamino,

10 diethylamino, cyclopropylamino, N-cyclopropyl-N-methylamino, azetidino or

pyrrolidino, in which

R® is pyridyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl or thiadiazolyl, each of
which may be substituted by methyl, ethyl, fluorine or chlorine,

R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2,
15 and n-propoxy in position 3, by methoxy, ethoxy, amino, methylamino,
ethylamino, isopropylamino, dimethylamino, diethylamino, cyclopropylamino, N-

cyclopropyl-N-methylamino, azetidino or pyrrolidino,

but where R' and R? are not simultaneously hydrogen,

R} is amino,
20 R’ is hydrogen
R’ is hydrogen,

n is the number 0 or 1,



et hoxy, am no, nethylam no, ethylam no, isopropylam no, dinethylamno, 10

di et hyl am no, cycl opropyl am no, N-cycl opropyl - N net hyl am no, azetidino or
pyrrolidino, in which R8 is pyridyl, pyrrolyl, imdazolyl, pyrazolyl,
triazolyl or thiadiazolyl, each of whichgjray be substituted by nethyl,
ethyl, fluorine or chlorine, R2 is hydrogen, ethoxy or n-propoxy, where

et hoxy nmay be s tituted in sition 2, .15 an - BL.OPO I ositign 3, by
et hoxy. et hoxy. Ran g Sehel iy RE ek Prkppfol PRt e BBy ifheRESH hé Sbosd

di met hyl am no, di et hydimntorthe tricydé, apd dapfriegunt,uhjorihe, teyreinapnalml) ethiytmetytyaor no,
azetidino or pyrroli di}po but where R and R2 are not sinultaneously
hydrogen, R3 is am ne(f,o’%) R4 is hydrogen R5 is hydrogen, n is the nunber O
or 1, -183- R6 is located in the meta or para position relative to the point
of linkage of thadphenyl ring to the tricycle, and is fluorine, chlorine,
brom ne, nethyl, ethyl, methoxy or ethoxy, and 5 R7 is located in the neta

or para position,selative to the point of .|inkage of the phenyl jng tqQ the
tricycl eso and in“the ‘E)lrlotc_fﬁntﬁ3 B’otb?fnf (7 PEP BPSHAS rklﬁg‘ﬁé‘,’ thepgint Qp‘ﬁ%g%‘b%he, heny!
fluorine, chlorine, bg@Mon@e RYhnd 8 thelorthBRoBAXY rel@ivBa¥ R OhndisOkyardzef t he
formul a-NR11R 2 in which R' and R 2 are independent]y of one another

hydrogen, nethyl, et h§Horingeshspine.oproming, mgtyhyathybt Methoxye etheey &t Refoul phthehe

nitrogen atomto whi clgrdiewrerre? haikigd forma pyrrolidino or piperidino
ring,

R'" and R" are independently of one another hydrogen, methyl, ethyl, benzyl or
10 pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

pyrrolidino or piperidino ring,
or

R® and R’ together with the phenyl ring to which they are bonded form a group of the

formula

15 )
and the salts, solvates and solvates of the salts thereof,
10. A compound of the formula (I) in which
R is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R%-C(=0)-
20 NH-, where ethoxy may be substituted in position 2, and n-propoxy in position 2 or

3, by (C;-Cg)-alkoxy, amino, mono- or di-(C;-C¢)-alkylamino, (C;-Cg)-
cycloalkylamino, N-(C;-Cg)-cycloalkyl-N-(C;-C¢)-alkylamino or by a 4- to 7-

membered heterocycle which is bonded via an N atom,

where mono- and di-(C;-Ce)-alkylamino in turn may be substituted by hydroxy,
25 (C;-Cy)-alkoxy, amino, mono- or di-(C;~Cs)-alkylamino,



or R6 and R together with the phenyl ring to which they are bonded form a
group of the fornmula O 15 \-O and the salts, solvates and sol vates of the
salts thereof. 10. A conpound of the formula (1) in which R is hydrogen,
benzyl oxy, ethoxy, n-propoxy or a group_gf,the fornula R8-C(=0 - 20 NH,
where ethoxy nay be substituted in p05|t|on 2, and n-propoxy in p05|t|on 2 or
3, by (Cl-0C6)-al koxy g ng. ., nono- or -(G - 06) al kyl am no, (C3-C8)-
cycl oal kyl am no, 83‘5/ cycl oal kyl - V-(Ci C6) - al kylam no or by a 4- to 7-
rrerrber ed heter ocycl e Whl ch is bonded via an N atom where nono- and
- (Cl-C6) - al kyl am n&R%i n tlsjﬁmrrmmerbl&raijbﬁdrmmijénbhbyawmuwryqted B5(C;-Cy)-alkyl
(Cl 4) - al koxy, am no, nono- -(C -C4)-al kylam no, -184- and in which R8
is 5- or 6-nenbered heteroém)f’ e\R/hl ch may be substituted by (G -C4)-alkyl or
hal ogen, R2 is hydrogen, ethoxy or n-propoxy, where ethoxy nmay be substituted
in posi ti on 2, B ands hydasgepoetioxiyor R@sdpok@whéresthoky niay be Gilbstjedah lposition AM no,
nono- (C C6) - al kyl am no, (C3- -cycl oa vamno, )
I\I-(C,-CBS)-cycI oal kyl ﬂﬂéeﬁow Hhr%moagf%é b %5 alkoxy, Y. MRy OF 8j(Cr-Cor
het erocycle which is negsb, VicaCateyMo@k@ihingh 81(E ;- clod@ -N-C-C alkylamino
-(G -Co)-al kyl am noam?n tur n(C?r-ag) ge sﬁgstl t ut e(d3 g?rtﬁydrgjg © 6) C,y4) al koxy,
am no, nono- or di-(cIbray-: tﬁﬂk‘??’%ﬁ?f‘ﬁd’etemﬁlh@l"é élbpﬁ‘@fj"ﬁla%*at@a i s hydrogen
but are not both si rmltaneously hydrogen, R3 is hydroxy

where mono- and di-(C,-C¢)-alkylamino in turn may be substituted by hydroxy,

(C,-Cy)-alkoxy, amino, mono- or di~(C;-Cy)-alkylamino,
10 where either R' or R? is hydrogen but are not both simultaneously hydrogen,
R’ is hydroxy
and
R’ is hydrogen,
or

15 R? and R* together with the carbon atom to which they are bonded form a group of the

formula >C=0,

R’ is hydrogen,

n is the number 0, 1, 2 or 3,

R’ is located in the meta or para position relative to the point of linkage of the phenyl
20 ring to the tricycle, and is halogen, (C;-Cs)-alky] or (C;-Cg)-alkoxy,

and

R’ is located in the meta or para position relative to the point of linkage of the phenyl

ring to the tricycle, and in the ortho position relative to R®, and is hydrogen,
halogen, (C,-C¢)-alkyl, (C;-C¢)-alkoxy or a group of the formula NR'"RY, in
25 which



and R4 is hydrogen, or 15 R3 and R4 together with the carbon atomto which
they are bonded forma group of the fornmula >C=0O, R5 is hydrogen, n is the
nunber 0, 1, 2 or 3, R6 is located in the neta or para position relative to
the point of linkage of the phenyl 20 ripg to the tricycle, and is hal ogen,
(C1l-C6)-al kyl or (Cl1-C6)-al koxy, and R7'Is located in the nmeta or para

osition relative to ghe hnt af . lin e pof the phenyl ri 0,t he

'Ito ricycle, and in the r taﬁg%ﬂgﬁet'fl%e er}d‘éﬁ%’t f’€8net %noﬁ%,r %?i%ag%“s (Q‘%'S&@E,phe"yl’

hal ogen, (Cl-C6) - al kyBenzy( Gt peBdylabtk@x ¥r @igethergwithi theOfitrbgea diami ndlwhichNReyRAZ, i n
25 which -185- R1' and R 2 are, independently of one another hydrogen,

(Cl- C6) - al kyl , phenyl ,ondedlgfﬂ%‘f4'&Pqﬁ’5}ﬂ%8?aﬁi§¥rﬁ§¥c}e’or together with the
nitrogen atomto which they are bonded forma 4- to 7-nenbered heterocycle,
or 5 R6 and R drogether with the phenyl ring to which they are bonded forma
group of the formula O \--0 and the salts, solvates and solvates of the

ool 5, hereol 10 SO e P L, U eyl P 06 50

formul a R8- (=0 formula

and the salts, solvates and solvates of the salts thereof.
10 11. A compound of the formula (I} as claimed in claim 10, in which

R' is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R®-C(=0)-
NH-, where ethoxy may be substituted in position 2, and n-propoxy in position 2 or
3, by (C;-Cy-alkoxy, amino, mono- or di-(C\-Cy)-alkylamino, (C;-Cs)-
cycloalkylamino, N-(Cs-Cg)-cycloalkyl-N-(C;-C,)-alkylamino or by a 4- to 7-

15 membered heterocycle which is bonded via an N atom,

where mono- and di-(C,-C4)-alkylamino in turn may be substituted by hydroxy,

(Cy-Cy)-alkoxy, amino, mono- or di-(C;-C4)-alkylamino,
and in which

R® is 5- or 6-membered heteroaryl which may be substituted by (C,-C4)-alkyl
20 or halogen,

R? is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2,
and n-propoxy in position 2 or 3, by (C;-Cy)-alkoxy, amino, mono- or di-(C;-Cy)-
alkylamino, (C;-Cg)-cycloalkylamino, N-(C;-Ce)-cycloalkyl-N-(C;-C,)-alkylamino

or by a 4- to 7-membered heterocycle which is bonded via an N atom,



NH-, where ethoxy may be substituted in position 2, and n-propoxy in position
2 or 3, by (G-C4)-al koxy, am no, nono- or di-(Cl-C4)-al kylam no, (C3-0C6)-
cycl oal kyl am no, N-(C3-C6)-cycloal kyl -N-(Cl1-C4)-al kylamno or by a 4- to 7-
15 nmenbered heterocycle which is bonded_qg@_an N atom where npbno- and

i-(CG -C4)-a|ky|anino in turn may be substituted by hydroxy, (G -C4)-al koxy,

et or baryl whi ch may T GUBRT: Torrd oy T el i) R b s b TRIISEC

hydr ogen, ethoxy or n- propﬁkﬂh)Mhﬁyﬂmemhowyommylﬁbihhbkﬂmtmmed |n p05|t|on 2,
and n- propoxy in position 2 or 3, by (C - C4) al koxy, am no, nono- or

i-(CG-C4)- alky oal ky

N- (C3-C6) -cycl oa+}%m[ &%}er lg:l or&)ls)hgﬁifg{e g ﬁo r}bglmunaﬂ'eo"{sg h'ydm Efber ed

het er ocycl e which is bonded via an N atom - 186 where nono- and

di-(Ad-CA)- aIkyH§n1noshﬁh®urn may be substituted by hydroxy, (C-C4)-alkoxy,
am no, nono- or -(CA-C4)-al kyl am no, where either RI or R2 is hydrogen but
are not ?oth S|nultaneously hydrogen, R3 is hydroxy 5 and R4 is hydrogen

or R3 and R4 togegher with the carbon atomto which they are bonded forn1a
group of the formula >C=0, 10 R5 is hydrogen, n is the nunber O, 1, 2 or:"),
R6 is | ocated |d¥thenmhmhwgm para position relative to the point of |inkage
of the phenyl

or

R® and R* together with the carbon atom to which they are bonded form a group of the

formula >C=0,

10 R’ is hydrogen,
n is the number 0, 1, 2 or 3,
RS is located in the meta or para position relative to the point of linkage of the phenyl

ring to the tricycle, and is halogen, (C;-C4)-alkyl or (C,-C,)-alkoxy,

15 R’ is located in the meta or para position relative to the point of linkage of the phenyl
ring to the tricycle, and in the ortho position relative to RS, and is hydrogen,

halogen, (C;-C,)-alkyl, (C;-Cs)-alkoxy or a group of the formula -NR''R'? in which

R'" and R" are independently of one another hydrogen, (C;-Cy)-alkyl, phenyl,
benzyl or pyridylmethyl or together with the nitrogen atom to which they

20 are bonded form a 4- to 7-membered heterocycle,
or

R® and R’ together with the phenyl ring to which they are bonded form a group of the

formula



ring to the tricycle, and is halogen, (Cl-C4)-alkyl or (C-C4)-al koxy, and

15 R7 is located in the neta or para position relative to the point of

| i nkage of the phenyl ring to the tricycle, and in the ortho position
relative to R6, and is hydrogen, halogQEﬁ7(C1-C4)-alkyl, (C-C4)-al koxy or a
group of the formula -NR 'R12 in which and R12 are independently of one
anot her hydrogen, (Cl-C4)-alkyl, phenyl, benzyl or pyridylnmethyl or together
with the nitrogen atomtoe-mwhich they 20 are bonded forma 4- to 7-nenbered
het erocycle, or R6 and R? gether with the phenyl ring to which they are
bonded form a group of ormula 187- 1 O \-O and the salts, solvates
and sol vates of the sal preof . 12. A conpound of the formula (I) as
claimed in clainms 10 ? , in which 5 Rl is hydrogen, ethoxy, n-propoxy or
a grouop of the fornu $-C(=0) -NH, where ethoxy nay be substituted in
position 2, and n-prop in position 3, by nethoxy, ethoxy, am no,

nmet hyl am no, et hyl am no, isopropylam no, dinethylamno, diethylam no,

cycl opropyl am no, N-cycl opropyl - N. net hyl am no, azetidino or pyrrolidino, in
which 10 R8 is pyridyl, pyrrolyl, imdazolyl, pyrazolyl, triazolyl or

t hi adi azolyl, each of which may be substituted by nethyl, ethyl, fluorine or
chlorine, R is idiccghy)soleitdiany saVatddof tHeRSIkMhersdier e et hoxy nmay be
substituted in position 2, and n-propoxy in position 3, by nethoxy, ethoxy,

am no, et h}g am Xg(’)mpound of the formula (I) as claimed in claims 10 and 11, in which

5 R is hydrogen, ethoxy, n-propoxy or a grouop of the formula R*-C(=0)-NH-, where
ethoxy may be substituted in position 2, and n-propoxy in position 3, by methoxy,
ethoxy, amino, methylamino, ethylamino, isopropylamino, dimethylamino,
diethylamino, cyclopropylamino, N-cyclopropyl-N-methylamino, azetidino or

pvrrolidino, in which

10 R? is pyridyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl or thiadiazolyl, each of

which may be substituted by methyl, ethyl, fluorine or chlorine,

R” is hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2,
and n-propoxy in position 3, by methoxy, ethoxy, amino, methylamino,
ethylamino, isopropylamino, dimethylamino, diethylamino, cyclopropylamino, N-

15 cyclopropyl-N-methylamino, azetidino or pyrrolidino,
where either R' or R is hydrogen but are not both simultaneously hydrogen,
R’ is hydroxy
and
R! is hydrogen,
20 or

R’ and R? together with the carbon atom to which they are bonded form a group of the

formula >C=0,

R’ is hydrogen,



et hyl am no, isopropyl am no, dinethylam no, diethylamno, cyclopropylam no, N
15 cycl opropyl - N-net hyl am no, azetidino or pyrrolidino, where either RL or R2
i s hydrogen but are not both sinultaneously hydrogen, R3 is hydroxy and R4
is hydrogen, 20 or R3 and R together wi_thethe carbon atomto which they are
bonded forma group of the formula >C=0 ?QS is hydrogen, -188- n is the
nunber 0 or 1, RO i's %%%%%geri(ﬂ)rtlhe neta or para position relative to the
poi nt of |inkage of t phenyl” “ring to the tricycle, and is fluorine,
chlorine, bromne, nethyl, ethyl, nethoxy or ethoxy, 5 and R7 is located in
the meta or par aRi)osiitSiIQ:catedéﬂae me® or part Ipesifioi miatiaf toltherpdoag ef bifkaghef thhphrepy|
ring to the tricycle,_.and.in the ortho.position. relative t and.is
hydrogen, fluorine, ¢H t8rt}'€hgl,°yq?’@ﬁi5 e’ Oﬁ%'f’h%bfo,“" ekff%fne’n%?tﬁ%@{]ylefnﬁtgw Y a
group of the fornul athddrRl1R12 in which 10 R71 and R 2 are independently of
one anot her hydrogen, nmethyl, ethyl, benzyl or pyridylnmethyl, or together
with the_nitrogen atomto which they are bonded forma pyrrolidino or
pi peridi%o ring,r R6 and R together with the phenyl ring to which they
are bonded forma group of the 15 fornula

R’ is located in the meta or para position relative to the point of linkage of the phenyl

ring to the tricycle, and in the ortho position relative to R®, and is hydrogen,
fluorine, chlorine, bromine, methyl, ethyl, methoxy, ethoxy or a group of the

formula -NR'"R" in which

10 R and R'? are independently of one another hydrogen, methyl, ethyl, benzyl or
pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

pyrrolidino or piperidino ring,
or

R® and R’ together with the phenyl ring to which they are bonded form a group of the

15 formula

and the salts, solvates and solvates of the salts thereof.
13. A compound of the formula (I) in which

20 R' is ethoxy, n-propoxy or a group of the formula R%-C(=0)-NH-, where ethoxy is
substituted in position 2, and n-propoxy in position 2 or 3, by (C;-Ce)-alkoxy,
amino, mono- or di-(C;-Ce)-alkylamino, (Cs-Cg)-cycloalkylamino, N-(C;-Cyg)-
cycloalkyl-N-(Cy-Ce)-alkylamino or by a 4- to 7-membered heterocycle which is

bonded via an N atom,



O ~O and the salts, solvates and solvates of the salts thereof 13. A
conpound of the formula (1) in which 20 R is ethoxy, n-propoxy or a group of
the formula R8-C(=0O) -NH, where ethoxy is substituted in position 2, and
n-propoxy in position 2 or 3, by (Cl-C6)-g)koxy, am no, nono- or

di - (C -C6)-al kyl am no, (C3-C5)-cycloal kylam no, N (C3-C3)-

cycl oal kyl - N- (C1- C6) - 1 O Of: L 4~ 7 I ichis
bonded via an N atom‘s’aﬂ-‘&él/hlgmwhnaglfi eCfl ﬁg%%éﬁlagtﬁﬁkﬁ]lo-l? gﬁg’gﬁ%ﬁ% E%%tg[pn@g%)%ihﬁd% n may
be substituted by hydiCexy)-alkqxgjan(d), menécox Wi-(Gih.pakylamno- or

di-(C -C4)-al kylamno, and in which R8 is 5- or 6-nenbered heteroaryl which
may be substituted byan Cill\-vgéﬂ-al kyl 5 or hal ogen, R2 is ethoxy or n-propoxy,
where ethoxy is substi uted i n position 2, and n-propoxy in position 2 or 3,
by (Cl-C6)-al koxy, am no, nono- or di-(Cl-C6)-al kyl am no, (C3-

Ce) - cyc] oal kyl anmi no, R ( C3s Gayr-tememiomtdiyterdiry| Gihi DGy ayalhekspbstititerobyo(C H3)-alkd- t 0
7- menbeyed heterocycle whi h] i s bonded via an N atom 10 where nono- and

di -(Cl-Co)-al kylam no in t"dﬁﬁ"??&y be substituted by hydroxy, (G -C4)-alkoxy,
am no, nmono- or di-(Cl-C4)-alkylamno, R3 is hydroxy and R4 is hydrogen, 15
or R3 and R4 togkt heriseihbty drivepramixipovheadt alimxy és sohitihed i @ysiase?, hodaeebpbor im a
group of the position 2 or 3, by (C;-Cg)-alkoxy, amino, mono- or di-{C;-Cs)-alkylamino, (Cs-
Cs)-cycloalkylamino, N-(C;-Cg)-cycloalkyl-N-(C;-Ce)-alkylamino or by a 4- to 7-

membered heterocycle which is bonded via an N atom,

10 where mono- and di-(C,-C¢)-alkylamino in turn may be substituted by hydroxy,

(C,-Cy)-alkoxy, amino, mono- or di-(C,-Cy)-alkylamino,
R’ is hydroxy
and
R is hydrogen,
15 or

R’ and R* together with the carbon atom to which they are bonded form a group of the

formula >C=0,
R’ is hydrogen,
n is the number 0, 1, 2 or 3,

20 R® is located in the meta or para position relative to the point of linkage of the phenyl

ring to the tricycle, and is halogen, (C,-Ce)-alkyl or (C,-Ce)-alkoxy,

R’ is located in the meta or para position relative to the point of linkage of the phenyl

ring to the tricycle, and in the ortho position relative to R, and is hydrogen,

25 halogen, (C;-Cq)-alkyl, (C,-Ce)-alkoxy or a group of the formula NR'R" in
which



formula >C=0O, R5 is hydrogen, n is thenunber 0, 1,20r3, 20 R6 is located in
the meta or para position relative to the point of |inkage of the phenyl
ring to the tricycle, and is halogen, (Cl-C6)-alkyl or (Cl-C6)-alkoxy, and
R is located in the nmeta or para positiqggyrelative to the point of |inkage
of the phenyl ring to the tricycle, and |n the ortho p05|t|on reI ative to
R6, and is hydrogen, gb l0g p of
the fornmula -NR'R12, li%n anah]?cﬁﬁlfég%c@ﬂ aﬁggﬁlﬁmghr%h?@‘éé E gfp%%ﬁj
anot her hydrogen, (Clbe@g)-calpyyitlyimpthelngt fogethenwith tlor mpygendqﬂnmm hghhqh ey are
together with the nit e om t whi.ch .t he £ bonded forma 4- to

7- menber ed heterocyclll)’eo(?lge 0%5 I%]Gt g%wretdgetg%h%r 'With the phenyl ring to

whi ch they are bonded forma group of the fornula OO and the salts,

sol vates and solarates of the salts thereof. 10 14. A conpound of the forml a
(1) as claimed in claim13, in which R is ethoxy, n-propoxy or a group of

the f | R8- (&0 t ut ed iti 2
n Srog(r)xy ?n pogllg‘ t fr@nmog?t Wlﬁ' - @E)%hfm%% EWF’ Ithegrﬁ%gén%ﬁ‘gﬁ%m aogT% of 30
-(A-A) - al kyl a1, ( C3- CG) cycl oal kyl am no, N (C3-C6) -

cycl oal kyl -N-(Cl -C4)-al kylamino or by a 4- to 7-nmenbered heterocycle which is
15 bonded via an N atom

and the salts, solvates and solvates of the salts thereof,
10 14 A compound of the formula (I) as claimed in claim 13, in which

R! is ethoxy, n-propoxy or a group of the formula R®:-C(=0)-NH-, where ethoxy is
substituted in position 2, and n-propoxy in position 2 or 3, by (C;-C,)-alkoxy,
amino, mono- or di-(C;-Cy)-alkylamino, (C;-Cg)-cycloalkylamino, N-(C;-C)-
cycloalkyl-N-(C;-C,)-alkylamino or by a 4- to 7-membered heterocycle which is

15 bonded via an N atom,

where mono- and di(C;-C,)-alkylamino in turn may be substituted by hydroxy,

(C,-Cy)-alkoxy, amino, mono- or di-(C;-Cy)-alkylamino,
and in which

R® is a 5- or 6-membered heteroaryl which may be substituted by (C;-Cy)-
20 alkyl or halogen,

R? is ethoxy or n-propoxy, where ethoxy is substituted in position 2, and n-propoxy in
position 2 or 3, by (C;-Cy)-alkoxy, amino, mono- or di-(C;-Cy)-alkylamino, (Cs-
Cg)-cycloalkylamino, N-(C3-Cq)-cycloalkyl-N-(C;-C4)-alkylamino or by a 4- to 7-

membered heterocycle which is bonded via an N atom,



where nono- and di-(Cl-C4)-alkylamino in turn may be substituted by hydroxy,
(A -C4)-al koxy, am no, nono- or di-(Cl-C4)-alkylamno, and in which R8 is a
5- or 6-nenbered heteroaryl which nay be substituted by (Cl-C4)- 20 al kyl or
hal ogen, R2 is ethoxy or n-propoxy, wherggethoxy is substituted in position
2, and n-propoxy in position 2 or 3, by ? | - C4) - al koxy, am no, nono- or
di-(C-C4)-al kyl am no C3- C6)-.C oal kyl am no, N-(C .

C5) - oyelonl Kyl N (O - EHE ToRT A Car B AT sV e P e e
which is bonded via an N aiCp®y)-alddy.-amife @noron di-(Caitd)-dkyl{riine,C4) - al kyl am no in
turn may be substituted by hydroxy, (Cl-C4)-al koxy, am no, nono- or

di - (G -C4)-al kyl gam no. JQS is hydroxy and 5 R4 is hydrogen, or R3 and R4
together with the carBBH™%Pom to which they are bonded forma group of the
formula >C=O, R5 is hydrogen, 10 n is thenunber 0, 1,20r3, Ris located in
the meta or Paraangosition relative to the point of |inkage of the phenyl
ring to the tricycle, and is halogen, (C -C4)-alkyl or (Cl-C4)-al koxy, and
PCT/ EP20505/ 00529]§4 1515E§;10qe 195 NOT FURNI SHED

ogen,
or

R® and R* together with the carbon atom to which they are bonded form a group of the

formula >C=0,
R’ is hydrogen,
10 n is the number 0, 1, 2 or 3,

R® is located in the meta or para position relative to the point of linkage of the phenyl

ring to the tricycle, and is halogen, (C,-C4)-alkyl or (C;-C,)-alkoxy,

and
PCT/EP2005/005298
15 Page 195
NOT FURNISHED
UPON

FILING




UPON FI LI NG -192- PCT/ EP2005/ 005298 Page 195 NOT FURNI SHED UPON 5 FI LI NG
10 am no, dinethylam no, diethylam no, cyclopropyl am no,

N-cycl opr opyl - N- et hyl am no, azetidino or pyrrolidino, R3 is hydroxy and 15
R is hydrogen, or R3 and R4 together w.tjg,the carbon atomto which they are
bonded forma group of the fornula >C=O, R5 is hydrogen, 20 n is the nunber
0 or 1, R6 j ida the neta or para position relative to the point of

| i nkage of %iﬁhgm@ﬁm}i ng to the tricycle, and is fluorine, chlorine,

brom ne, nethyl, ethyl, methoxy or ethoxy, and -193- R is located in the
meta or para position relative to the pgei9of |inkage of the phenyl ring to
the tricycle, and in the ortho position relative to R6, and is hydrogen,

NOT FURNISHED
UPON
5 FILING
10 amino,

dimethylamino, diethylamino, cyclopropylamino, N-cyclopropyl-N-methylamino, azetidino or

pyrrolidino,
R’ is hydroxy
and
15 R is hydrogen,
or

R® and R’ together with the carbon atom to which they are bonded form a group of the

formula >C=0,
R’ is hydrogen,
20 n is the number 0 or 1,

R® is located in the meta or para position relative to the point of linkage of the phenyl
ring to the tricycle, and is fluorine, chlorine, bromine, methyl, ethyl, methoxy or

ethoxy,

and



fluorine, chlorine, bromne, nethyl, ethyl, nethoxy, ethoxy or a group of the
formula -NR'R12 in which 5 R" and R 2 are independently of one another
hydrogen, methyl, ethyl, benzyl or pyridylmethyl, or together with the
nitrogen atomto which they are bonded fggma pyrrolidino or piperidino
ring, or R6 and R together with the phenyl ring to which they are bonded
forma group of gthe t | I ates
of the salts thelgrleof &?Oggtgémh%gg%so\r Por a pﬁgﬁgoﬁlarrgﬁﬁgeamttﬁeop ofif Oy@kgé ?ﬂﬁleﬁhh

(M) R2 OR OR6 (Vinng tolthe R'IC)'ICIQ wird (IhthEZ' qrthEQq051R6n aﬂ,’lain' tod%fchnchasvlﬂ/dlrd@n

meani ng i ndicated in glains chara r| zed at either
conpounds of the fornﬁﬂ émfl‘i‘h;mm 9 Ommf {h‘ Tf’tf]?xy" cﬁ W"Jaﬁtit}ﬁz

each have the neani ngfoinida 0&'WI? infwhgdhai ns 1 to 15, are react ed in an inert

solvent in the presence of a base with a conpound of the fornmula (111) O Ol~
X R 56 (., R" and R are independently of one another hydrogen, methyl, ethyl, benzyl or
pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

pyrrolidino or piperidino ring,
or

R® and R together with the phenyl ring to which they are bonded form a group of the

10 formula

and the salts, solvates and solvates of the salts thereof.,

15. A process for preparing a compound of the formula (V1)
2
i o)
GA, o
R1 O 0O Re ( )
7
15 R

in which R!, R%, R® and R’ each have the meaning indicated in claims 1 to 15,

characterized in that either

[A] compounds of the formula (IT)



R7 5 in which R6 and R7 each have the nmeaning indicated in clains Ito 15, X1
is a suitable |leaving group such as, for exanple, hal ogen, nesylate, tosylate
or triflate and T is (Cl-C4)-alkyl, 10 to give conpounds of the formula
(V) RR 0011 Ti R ORG (I1V), R in ich R, R2, R6, R and T' each have
the nmeanings indicated in clainms Ito 15, ~Subsequently converted by basic or
acidic hydrolysis into carboxylic acids of, the formula (V) -195- -2 OOH R
OR6 (V), R7, inwhich R, R2, R6 and RReach have the neaning indicated in
claims Ito 15, the latter are then cyclized after activation with phosphoryl
chloride in the presence of a Lew s a@ gi ve conmpounds of the fornula
(M) RZ O a,

R’ OH
in which R! and R? each have the meaning indicated in claims 1 to 15,

are reacted in an inert solvent in the presence of a base with a compound of the formula (III)

o O\T1
X1
RB
(1),
R’
5 in which R® and R” each have the meaning indicated in claims 1 to 15,
X! is a suitable leaving group such as, for example, halogen, mesylate, tosylate or
triflate
and
T is (C,-Cy4)-alkyl,
10 to give compounds of the formula (IV)
R2
O O\T1
R' 0 6
R avy,

7

R

in which R!, R%, R®, R” and T' each have the meanings indicated in claims 1 to 15,

subsequently converted by basic or acidic hydrolysis into carboxylic acids of the formul:

V)



ROR6 (M), R7 5inwhich R, R, R6 and R each have the neani ng
indicated in clains | to 15, or [B] conpounds of the formula (VII) R2 O
riCcH3 (Vii), R OH 10 in which RL and R2 each have the nmeaning indicated in
claims | to 15, are initially converted ?gﬁ convent i onal met hods i nto phenacyl
brom des of the formula (VIlIl) R2 O Br 1), R~ - 196 in which R and
R2 each have the nmeaning indicated j,n clains 1 to 15, and the latter are then
cyclized in the presence of a baseR o gi ve conmpounds of the fornmula (IX) R2
O R(IX), OS5 in which Rl and R2 leachphavepfthe neaning indicated in clains
1 to 15,

O

in which R', R, R® and R each have the meaning indicated in claims | to 15,

the latter are then cyclized after activation with phosphoryl chloride in the presence of a

Lewis acid to give compounds of the formula (V1)

in which R', R%, R® and R’ each have the meaning indicated in claims 1 to 15,
or

[B] compounds of the formula (VII)

R O
CH,
(VID),
R’ OH
10 in which R' and R? each have the meaning indicated in claims 1 to 15,

are initially converted by conventional methods into phenacyl bromides of the formula

(VI

Br

(VIII),
OH



subsequently brom nated in an inert solvent to give conpounds of the formula
(X)) RZOBr (X, R Oinwhich R and R2 each have the neaning indicated in
claims 1 to 15, and converted by conventional nmethods into silyl enol ethers
of the formula (XI) T2 21 3 ROS-TT44. T Br (XI), 10 R in which Rl
and R2 each have the neaning indicated in clains 1 to 15 and T2, T3 and TQ

are i dentical - or yQifia0SHh ra0M AN EAMnlrilididlendh KimedrioREENY! , subsequent |y

reacted in an inert vent I'n e presen€e a suitable palladi um catal yst

and 15 of a base with a conpound of the formula (XII) - 197 - 2" O1 O-B
R6 (XII), and the latter are then cyclized in the presence of a base to give compounds of the formula

IX)

(IX),

5 in which R' and R? each have the meaning indicated in claims 1 to 15,

subsequently brominated in an inert solvent to give compounds of the formula (X)
R o

Br  x),
R’ 0

in which R' and R? each have the meaning indicated in claims 1 to 15,

and converted by conventional methods into silyl enol ethers of the formula (XI)

.
R? L3
O—Si—T
L
AN
1 5 Br (XI),
R

10
in which R' and R? each have the meaning indicated in claims 1 to 15
and
T2, T? and T are identical or different and are each (C;-C,)-alkyl or phenyl,

subsequently reacted in an inert solvent in the presence of a suitable palladium catalyst and

15 of a base with a compound of the formula (XII)



7 in which R6 and R each have the neaning indicated in clains Ito 15 and Z
is hydrogen or nmethyl, or the two Z groups together forma CH2CH2 or C(CH3) 2-
5 C(CH3)2 bridge, to give conpounds of the fornula (XIr1)y 72 RZI OSi-T3

R I OR6 (XI 11), R7 in which Rl, R2, , T2, T3 and T4 each have the
meani ng indicated in clainms Ito 15, and t e SI| yl group is subsequently

el i m nated agai n by conventional nethods to give 10 conpounds of the formula
(VI). 17. A conpound as defined in amp of clains 1 to 15 for the treatnent
and/ or prophylaxis of diseases. 18. ﬂhe use of a conpound as defined in any
of claims 1 to 15 for the prophyP%x soangdiBe., treatnent of inflammtory and
aut oi mune di seases, neurodegenerattve d dergsand 15 hyperproliferative
di sorders. 19. A medi cament conprising a pound as(X&i ned in any of clains
| to 15 in conmbination wth an inert, non¥toxic, pharmaceutically suitable
exci pient. 20. The nedicanment as clainmed in d&¢aim 19 for the prophylaxis
and/or treatnent of inflammtory and aut oi nmune di seases, neurodegenerative
disorders and 20 hyperproljferative disorders. -198- 21. A nethod for the
prophyl axi s and/ BmiidhdarreRt cash havstheamsraing indicated imeleigis hieh® di seases,

and

Z is hydrogen or methyl, or the two Z groups together form a CH,CH, or C(CHs);-
5 C(CHs;), bridge,

to give compounds of the formula (XIII)

.
|
R®  o—gi-T°
L
go=®
patll
R1 O RG ( )a
R7

in which R', R%, R%, R, T, T° and T* each have the meaning indicated in claims 1 to 13,

and the silyl group is subsequently eliminated again by conventional methods to give

10 compounds of the formula (VI).
17. A compound as defined in any of claims 1 to 15 for the treatment and/or prophylaxis of
diseases.
18. The use of a compound as defined in any of claims 1 to 15 for the prophylaxis and/or

treatment of inflammatory and autoimmune diseases, neurodegenerative disorders and

15 hyperproliferative disorders.

19. A medicament comprising a compound as defined in any of claims 1 to 15 in combination

with an inert, non-toxic, pharmaceutically suitable excipient.

20. The medicament as claimed in claim 19 for the prophylaxis and/or treatment of
inflammatory and  autoimmune diseases, neurodegenerative disorders and

20 hyperproliferative disorders.



neur odegenerati ve di sorders and hyperproliferative disorders in humans and
animals by admnistration of an effective anobunt of at |east one conpound as
defined in any of clainms 1 to 15, or of a nedicanent as defined in either of

clainms 19 and 20. -198 -

21 A method for the prophylaxis and/or treatment of inflammatory and autoimmune diseases,
neurodegenerative disorders and hyperproliferative disorders in humans and animals by
administration of an effective amount of at least one compound as defined in any of claims

1 to 15, or of a medicament as defined in either of claims 19 and 20.





