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consequence, proteolytic degradation of [-KB. NF-x13 is I|i berated inits

active foﬁrlﬁ—thereby, and transl ocation thereof into the cell nucleus is
made possible. In its property as transcription factor, NF-KB activates or

modul @4 esyfd\grrect of cyclopentabenzofuran derivatives as inhibitors of nuclear factor kappa B (NF-kB)-
mediated signal transduction has been described previousty [WO 00/08007;, WO 00/07579; J. Biol,
Chem. 277, 44791 (2002)]. NF-xB is a transcription factor which occupies 2 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-«B is in the form of a

cytoplasmic, inactive form through binding to an inhibitory protein (I-xB). Stimulation is followed

by rapid phosphorylation of I-«B by I-kB kinases and, as a consequence, proteolytic degradation of

I-kB. NF-«B i3 liberated m its active form thereby, aﬁd translocation thereof into the cell nucleus

‘is made possible. In its property as transcriptioﬁ factor, NF-kB activates or modulates the

25  expression of varjous genes, especially those whose products are responsible for inflammatory
responses and for cell growth and differentiation [/ Biol Chem. 274, 27339 (1999)].

It has now surprisingly been found that the compounds of the invention additionally inhibit the
activi’_cy 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 siress. Activating signals lead on the one hand to an increased production of the

- individual components of the transeription factor, and on the other hand, through stimulation of
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25 expression of various genes, especially those whose products are
responsible for inflanmatory responses and for cell growh and
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t he neV\A%/ duced enzynes is the recruitnment and activation of

i nfl anmmat or alory jipSsRES-and AP-1 are thus central. factors in the

i nducti on and mai nt enance of 15 inflammtory processes. The pat hogenesis or

pat hophysi olrRgyafdgedestsadrgtiopisaaiopdfof di 190 d@mber & EHAIALIsEhbAOEriRY BCAIR,

exaggerated or chronic inflammatory responses' which may be confined locally to a tissue or

systemic in nature. These discases 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, poljfmorphonuclear leukocyfes, T bymphocytes or B cells. These
disorders include chronic inflammatory and aufoimmune 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 _cefebrqvascular disorders (such as, for example, stroke, cramiocerebral trauma, spinal cord
injuries) and chronic neurodegenerative disorders (such as, f_or example, Alzheimer's disease,
Parkinson’s discase, Huntington’s chorea, amyotrophic lateral sclerosis, peripheral neuropathies
and chronic pain). Dysrégu]ated 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«B 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



exaggerated or chronic inflammatory responses which may be confined locally
to a tissue or systenmic in nature. These di seases are distingui shed by
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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-xB/AP-1. Inhibitors/modulators of NF-xB and/or AP-1 activity might thus also exert antiviral

effects.

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

@,

25  in which



invention mght thus represent a novel therapeutic principle for the
treatnent of hyperproliferative disorders such as solid tunors (such as,
for exanple, breast cancer, lung cancer, tunors of the 10 brain and of the
nervous system skin cancer, liver cancery_tunors of the reproductive
organs, tunors of the digestive tract, bladder cancer, tunors of the

urary t1act 4t e LS NAT R (SPIARE B AV MRS O,
central nervous syst e¥jl-, whaec‘dlna&n@shmcshbmtechmponu@rﬁ)hmin -pOp@ysa pesiiiras?, or

| ynphosar conas) and | S~(such as, .for_exanple, d ukem a;
| ynphobl astic 15 le eé?’a ,"(ﬁi) 111‘8}&en8‘“‘“°r emlge%‘l as) . di ﬁfcﬂltﬁég %%%m%ﬁ’-l(gl&éf
additionally play a deblsilﬁylﬁxhlab NQC@-Ch)FbytlbﬂkyI@{Gt@aI(,D-@]hyle)rhinbywpbpta’ dphtd C7-
viruses _ such as H'V, HILV 7 ',H%B%Br Vi [ UsS. Actlvatl on of viral genes
whi ch are necessary f‘E‘?I“beFeélg‘F‘ieE"ﬁ?‘i%Wl > bpded VA AN 288out by vi r us- medi at ed
activation of NF-xB and/or AP-1 in the host cell. Besides the inportance
for the replication Gfheey BRGNS -Crh-EMSIBSInOI ik 1l rAdySke SubsRESl ¢ Hyhaky,20
there is a positive influence on gene_expression in.c tomsgal ovirus (CW)
and in adenoviruses by N&C x@ﬂﬂlﬁmiﬁ’saP?ﬂﬁE‘P?%Péﬂh@d@b%W%“‘B% NF- KB and/ or
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i nvention rel at egdiPwgienpounds of the general formula (1) 3 R4 RZ VR7 25 in
which -4- R is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the
formula Rg-C(=0) ,NH-, where ethoxy may be substituted in position 2, an

_n propoxy in posff~t| oris 2- 6F G‘med(@terwl kb gAY BenPubstitcied - (ConCa)- -alkyl °r
-(g 1@6) al kyl ami nqmlogg;ﬁ Cg) - cycloal kyl am no, N-(C3-Cg)-cycloal kyl N

a. -al kylamno or by a 4- to 7- 5 nenbered heterocycle which is bonded

vi &an N atqm where nono- - and di -(Cl1-C6)-al kylam no in turn may be
substitut ed’by HyHydssgen, 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-(Cy-Ce)-alkylamino, (Cs~
Cs)-cycloalkylamino, N-(C;s-Cs)-cycloalkyl-N-(Cy-Ce)-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, '(C1~C4)-.

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

and

20 R*  ishydrogen,
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;-Cy)-alkylaminocarbonyl,
25 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,-Cg)-alkyl, (Ci-Ce)-alkoxy, (Ce-Cig)-aryl, 5- to 10-
membered heteroaryl or a group of the formula -NR°R',



(G -C4)-al koxy, am no, nono- or di-(Qg-C4)-alkylam no, and in which Rg is 5-
or 6-nenbered heteroaryl which may be substituted by (Cl-C4)-al kyl or 10
hal ogen, C RZ i s hydrogen, etboxy 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 -'(Cf-06§-al kyt am no, (C3-

Ce) - cycl oal kyl am;no, - - - cycl oal ky| - - - al l - to
7- menbered het e‘?%@%&%‘%ﬁg?@ IBotH]a'e'Bva?agﬁ %%ISH}%?%%% é%%%mg%qé%ﬁ%@@aoﬁd

di - (G - CB) - al kyl am naliffeveritly; by Malpgdne cganbs (C,tTLy-elidtylayifohyldsroa group GF -tk Jormula

al koxy, am no, nono- ghglgi;-(CI- C4) - al kyl am no, but where R and R2 are not
si mul t aneousl y hydrogen,™ *R3 is hydroxy or amno ¢ and 20 R4 i s hydrogen,

or R3 and R4 together with the carbon atomto which they are bonded forma
group of the foraukpwhistC=0 or >C=N-OH, R5 is npbno- or

di - (G -C6)-al kyl am nocarbonyl, 25 n is the nunber 0, 1, 2 or 3, R6 is

| ocated in the ngta or,Para posjtion relatjive to the _pagin f linkage of the
‘phenyl Ping to R rpadR | g dpdepengstly of ong BglE hdropedfr F)R'\E'fy?’ Rha‘iﬂ(%?’-z‘-é{l%oxy,
(C6-Clo)-aryl, 5- to plfdylRBMPesadodnalh ithaelitrdden Btod 0 whichfthdylaee BoRbeadonn a

NROR1O -5 where aryl and heteroaryl in turn may each be substituted once to

twice, identically ort i Fmemnbsied Beterpsycleal ogen, cyano, (Cl-C4)-al kyl sul f onyl
or a group of the formula

and
R’ is Jocated in the meta or para position relative to the point of linkage of the phenyl ring to
Q 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-I-Cﬁ)-a]kyl, phenyl, benzyl or
pyridyimethyl, 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 pbenyl ring to which they are bonded form a group of the formula

and the salts, solvates and solvates of the salts thereof.
The present invention further relates to compounds of the general formula (1) in which

20 R is hydrogen, benzyloxy, ethoxy, n-propoxy or a gronp of the formula R®:-C(=O)-NH-,
where ethoxy may be substituted in position 2, and n-proposy in position 2 or 3, by (Cy-
Ce)-alkoxy, amino, mono- or di-(C,-Cg)-alkylamine, (Cs-Cs)-cycloalkylamino, N-(Cy-Cg)-
cycloalkyl-N-(C,-C¢)-alkylamino or by a 4- to 7-membered heterocycle which is bonded

via an N atom,



NR R10 and in which 5 R9 and R10 are independently of one another hydrogen,
(Cl-CB)-al kyl, 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 pgsition relative to the point of :
l'i nkage of the phenyl ring to 10 the tricycle, and i's in the ortho p05|t|on

relative to R6,_and hydr ( a
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together with the nitrogen atomto which they are bonded forma 4- to

7- menber ed heteﬁgﬁ% h 15 or R6 and R7 together with the phenyl ring to
whi ch they are Porn1a group of the formula O\-O and the salts,

sol vates and solvates of the salts thereof The present invention further

rel ates to conpRUndsiscf- drhemgabeed hetttmyl whichIhay be whitseituteA0byR(Ci-G))-Blkelr agen,
benzyl oxy, et hoxy, }@{o oxy or a group of the fornmula R8-C(=0O) -NH, where
et hoxy y be substi in position 2, and n-propoxy in position 2 or 3,
by (Cl- C6)-al koxy, am no, nono- or di-(Cl-C6)-alkylam no,

(C3- ) - cyrt oal K)hhd&ﬁ‘gd?@eth&}(&&rﬁﬁhoxw%é@a{hbw mby 6Ckubelihted ik yésaion ) agd nby a
4- to 7-menbered heterocycle wh is bonded .via an N atog# -g§ wher e nmono-
and di - ( C1- CB) - @Pmaw%wpﬁ F dr By Genfrodrdkesiraning. spoaer Bi-Hydresslylenping.

a|. koxy, amino, -apRGelodMyidhind, BTG, F &M KMINROC,-C,)-alkylamino or by a 4- to 7-membered

heterocycle which is bonded via an N atom,

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

alkoxy, amino, mono- or di-(C;-Cy)-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 o which they are bonded form a group of the formula
o) >C=0 or >C=N-OH,

R®  ishydrogen,
20 n is the number 0, 1, 2 or 3,

R is located in the meta or para position relative to the point of Iinkagé of the phenyl ring to
the tricycle, and is (Ce-Cyo)-aryl, 5- to 10-membered heteroaryl or a group of the formula
NRRY

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

and in which



and in which R8 is 5- or 6-nenbered heteroaryl which may be substituted by
(C2-C4)-al kyl or 5 halogen, R2 is hydrogen, ethoxy or n-propoxy, where

et hoxy may be substituted in position 2 and n- propoxy in position 2 or 3,
by (Cl-C6)-al koxy, am no, nono- or di- % C6) - al kyl am no, (C3-

Cg) - cycl oal kyl ami no, N-(C3-Cg)-cycl oal kyl’-"N- (C1-C6) -al kyl am no or by a 4- to
7-menbered hetego & Which bonded vi a N at e no- . and
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si mul t aneousl y hydrag ydroxy or amno and 15 R4 is hydrogen, or
R3 and R4 together f%7ﬂW@ﬁ@§ﬂ@ﬁ$%H@m1to whi ch they are bonded form a
group of the formula >C-0 or >C=N-CH, R5 is hydrogen, 20 n is the nunber O,
1, 2 or 3, 4} is located in the neta or para position relative to the point
of | i nkage of the phenyl ring to the tricycle, and is (C6-Cl9)-aryl, 5- to

10- menbered. heteroaryl or a group of the fornula -WRLC where aryl and
het er oafyl B n taﬁrlﬂcaﬁpdyn thearetber peprRasition redefive e e peint off linkage cidha phenyliipe gy 25
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alkyl (Cy- Cﬁ)-alkoxy or a group of the fomu!a NR!'RY, in which
" 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

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

e

15 and the salts, solvates and solvates of the salts thereof,

The present invention further relates to compounds of the general formuia (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, {(C3-Cg)-cycloalkylamino, N-(C;-Cg)-

20 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;-Cs)-alkylamino in turn may be substitated by hydroxy, (Ci-Cy)-

alkoxy, amino, mono- or di<{(C;-C,)-alkylamino,

and in which



R9 and R10 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 5 R is located in the
nmeta or pars position relative to the poignt of Iinkage of the phenyl ring to
the tricycle, and in the ortho position reI ative to R6, and i's hydrogen

hal ogen, (Cl-C6)s al Ky, ( o | 2
in which R71 an RlZéagr iR gfc)l;ggnr en?ﬁgéx'g? gﬁ:ggrg%gp%%bshﬁ? t%fﬁl@ - aﬁ\ﬁ &2
(Cl-Co6)-al kyl, phenyhalogemnzyl or pyridylnmethyl, or together with the
nitrogen atomto which they are bonded forma 10 4 to 7-nmenbered

het erocycl g; 7 toget he t hen % whi.ch are
bonded form a gPd‘Engmg?n FHEX% Gr Ogoxyo &%Tee? axfﬂ‘%y lbetntgteg Sletlsc'nazltﬂa]J o

sol vat es of t heprspdxdySn pdsetlonQfor 3 The(QMgsakixy] mieantmcme cfrur-(cr]e(rﬁ) nlkjrlaﬂhﬁls e
conmpoungds of th eraI f.or ro en .

et hoxy, gj n- pr opo§§)% Oﬁkyé?’@m%%katéﬂ@z@éﬂawmﬂg{%g@ﬁhﬂa e??fa%/ ?fi‘%f/{ may
be substituted hdferBQsietitih i2bordBElviAaPNQRRXY i N position 2 or 3, by (C-

C6) - al koxy, am no, nono- or di-(Cl-C6)-al kyI am no (C3- Cs) cycl oal kyI am no,

N-(C3-Cs) 20 cyol oal kyl N-(Cl-C6)-al kyl ami no or a4-to
het er ocycl e whi ¥hers §10Bemad i-(Gi- (éa)alkynnatoemwwyebwhemt%w h}’dmxy, (Cl Cy)-

di - (Cl - 06) - al kyl ani ngyjxy, z}n&iﬁ&érﬂ&éﬁ)cﬁ}%ﬁ&@ﬁbl&ﬂfaﬁﬁoby hydroxy, (Cl-C4)-

al koxy, am no, m)no- or - di | am no, and in which -8- R is 5- or
6- menbered het er og dRWm ch may be substituted by (Cl-C4)-al kyl or hal ogen,
an

but where R not both smultaneous[y hydrogen,
10 R isamino
and

R? is hydrogen,
or

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

15 >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 halogen, (C,-Cq)-alkyl or (C,-Cg}-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, (Cy-Cg)-
alkyl, (C,-Cs)-alkoxy or a group of the formula -NR"'R"?, in which
R' and R" are independently of one another hydrogen, (C1-Ce)-alkyl, phenyl, benzyl or
25 pyridylmethyl, or together with the nitrogen atom to which they are bonded form a

4- {o 7-membered heterocycle,

or



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-(Cl-C6)-al kylam no, (C3- 5 CB)-cycl oal kyl am no, '

N (C3-Cg)-cycl oal kyl -N-(Cl - C6) -al.kyl am no_or by.a 4- to 7-nenbered

het er ocycl e which is bonded via an N atoh?'mhere nono- and

di-(Cl-C6)-al k
al koxy, amihon
bot h sinul taneously hydrogen, 10 R3 is amno and R4 is hydrogen, or R3

g%gnino in turn may be substituted by hydroxy,

C-A)- .
tgetherrwithy the phenxtzing & wlych ey are berded fprayasteep ‘55'1‘?? fR‘Z’mﬁ‘?‘ e not

and R together with the carbon atomto which they are bonded forma group of

the fornula 15 >C=NJOH, R5 is hydrogen, n is the nunber 0, 1, 2 or 3, R6
| ocated in the mnet Jpara position relative to the point of |inkage of the
phenyl ring to
(Cl -C6) - al koxy,
to.the point of &
ortho position r

(C-C-alkoxy or a group of the fornmula -NR'R 12,

t he
20

ycle, and is hal ogen, (ClI-C6)-alkyl or

nkgge of the phenyl ring to the tricycle, and in the

at;ve to R6, and is hydrogen, hal ogen, (Cl-C6)- alkyl,

i ndependent|y of one another hydrogen, (Cl-C6)-alkyl, phenyl, benzyl or
or together with the nitrogen atomto which they are bonded
forma 4- to 7-menbered heterocycle, or -9-

pyri dyl met hyl ,

5

10

20

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

The present invention fusther relates to compounds of the general formula (T) in which

Rl

RZ

R3

and

is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula RE-C(=0)-NH-,
where ethoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by (C;-
Cﬁ)-alkoxy, amino, mono- or di-(C,-Cg)-alkylamino, (Cs-Cg)-cycloalkylamino, N~(Cs-Cqg)-
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;-Cg)-alkylamino in turn may be substituted by hydroxy, (C,-C4)-

alkoxy, amine, 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,

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, (Cs-
Csg)-cycloalkylamino, N-(C;-Cg)-cycloalkyl-N-(C1-Cs)-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, (C;-Cy)-

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

where either R' or R? is hydrogen but are not both simultaneously hydrogen,

is hydroxy,

is

R7 is located in the nmeta or pare position relative

in which Rt and R 2 are

25



R6 and R together with the phenyl ring to which they are bonded forma
group of the formula O\ _O0 and the salts, solvates and sol vates of the
salts thereof. 5 The present invention further relates to conpounds of the
general formula (1) in which R is hydrogen, benzyloxy, ethoxy, n-propoxy or
a group of the formula RB-C(=0 -NH, wh Pe et hoxy may be substituted in
position 2, and n-propoxy in position 2 or 3, by (Cd- C6)-al koxy, am no,
mono- or diR'( Cl-ig&ydregery| ami no, (C3- Cg) - cycl oal kyl ami no, N-(C3-C3) -

cycloal kyl -N-(Cl -C6)-al kylamino or by a 4- to 7-nmenbered heterocycl e which
i s bonded .10 viaanNatom where nono- and di-(Cl-C6)-alkylamno in turn nmay
be substituted by hydroxy, (Cl-C4)- al koxy, am no, nono- or

di - (C1- C4)-a3| kyl a4m' no, and in which Rs is 5- or 6-nmenbered heteroar_¥l whi ch
may be subdt’iandtRedogsther @ith @) caghtomyatonp ko whish el erpehpndgbiors atgretvaydhe fasmplaxy
or n-propoxy, vw;%%% et hoxy may be substituted in position 2, and n- propoxy
in position 2 or 3, by (Cl-C6)-al koxy, am no, nono- or

di - (Cl-C6) - al kyl ami no, (C3- Cg)-cycl oal kyl am no,

N- ( C3- Cg) - R®/cl ods kydkogsh,( Ci - C6) - al kyl anino or by a 4- to 7-nenbered

het erocycl e which is bonded via an N atom 20 where nono- and

di - (C1l-C6) - al kyl.ami no_i n.t urn y be substituted by hydroxy, (C -CG4)-

al koxy, am'ho, ﬁ%n%punérergi ﬂ(2615;(’?34)-& kyl am no, where either R or R2 is
hydrogen but are not both simultaneously hydrogen, R3 is hydroxy, and -10-
R4 is hydr&fen, 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,-Cq)-alkoxy,

. and

10 R’ is located in fhe 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, (C1-Cq)-alkoxy or a group of the formula -NR"'R™, in which

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

135 _ 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;-Cg)-alkoxy, amino, mono- or di-(C;~'



or R3 and R4 together with the carbon atomto which they are bonded forma
group of the formula >C=0O 5 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 |inkage
of the phenyl ring to the tricycle, and_fq hal ogen, (Cl-C6)-al kyl or
(Cl-C6)-al koxy, Qand 10 R is located inthe neta or para position relative

to the point of n e n rin i i.n the
ortho position r q)éh‘iy gg‘“to (EG&‘) @ %Ilkyl 8’0@’393 Eltbaclyfilﬁﬁl%i&%@ '@%kylglfli?ﬁl o
(Cl - C6) - al koxy Oby 24-36 PeRnBbred Hﬁe%@clﬂﬂ@ch@%ﬂc@dvia@n%t@ﬂ R11 and R12 are
i ndependently of one anot her hydrogen, (Cl-C6)- aIkyI phenyl , benzyl or

pyrldyhnethyl or together w.th the njtrogen atom ich are_ bonded
forma 15 4- to™hersdenerawd %é@leq%@}%':a’é”mdfl TUrpgnay he sﬁg\h %’%Egld"%yt ﬁaf@g‘
phenyl ring to which Qﬂﬁx @ﬁﬁb@@ﬂ@ﬂﬁdﬁ?ﬁﬁhﬁﬂﬁﬂ@ﬁ&oof t he fornula co O 20
and the salts, solvates and solvates of the salts thereof. The present

invention further relates to conpounds of the general formula (1) in which
R is ethoxy, n-#Mdapshighor a group of the formula R8-C(=0)-NH, where ethoxy
is substituted in position 2, and n-propoxy in position 2 or 3 by

(C -C6) -al koxy, gim nog M%—m%béﬂéd’ b&broardil which) m Ké/ls@dﬂlt'ﬂ&d by (C;-Cy)-alkyl or
(C3-Cs)-cycl oal kyl ami-no, N-(C3-Cg)-cycloal kyl -N-(C3-C6) -al kyllam no or” by a

4- to 7-nmenbered het érdaggsl e which is bonded via an N atom -where nono- and
i-(d-C6)-alkylamino in turn nmay be substituted by hydroxy, (Cl-C4)-

R’ is ethoxy or n-propoxy, where ethoxy is substituted in position 2, and n-propoxy in
position 2 or 3, by (C;-Cg)-alkoxy, amino, mono- or di-(Cy-Ce)-alkyltamino, (Cy-Cg)-
10 cycloalkylamino, N-(Cs-Cg)-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;-Cg)-alkylamino in turn may be substituted by hydroxy, (C;-Cy)-

alkoxy, amino, mono- or di-(C;-C,)-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, (Ci-Cs)-alkyl or (C1-Ce)-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 RS, and is hydrogen, halogen, (Cy-Ce)-
alkyl, (C,-Cy)-alkoxy or a group of the formula -NR''R'%, in which



al koxy, am no, nono- or di-(Cl-C4)-alkylamno, 5 and in which RRis 5- or

6- menbered heteroaryl which may be substituted by (C3-C4)-al kyl or hal ogen,

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

n- propoxy in position 2 or 3, by (C3-0C6) ZEI koxy, ami no, nono- or

i -(Cz-CB)-al kyl am no, (C3-CB)- 10 cycloa { yl am no,

N-(C3 C8) - cycl oa Kyl Q.0

het erocycl e whic n’ﬁ%éf'%% eélg%{lﬁ%l\??@f] S ot %¥drg%%hgé Q:éza[ﬂﬁ”Bﬁernﬁfj benzy! or
-(d-Co)-al kyl am nOpyridylhmthyl msagogétﬁersmthsthe titrbged aloyn foywedridndicy 4r€Bergdd form a

aI koxy, am no, nono- % ? é_g:% SA%W’ Iam no, R3 is hydroxy 15 and R4 is

hydrogen, or R3 and RA°{QYEPRERD rf’f‘?’cehe carbon atomto which they are

bonded forma group of the formula >C-O 20 R5 is hydrogen, n is the nunber

O, 1, 2 or & 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,

(C3-C6) - alk C3- C6) - al koxy Is |ocated in the r para

positionre a‘l‘qd\}%&?g@ﬂ‘?h@‘ﬂb@% e“éilf“‘}gltﬂ wﬁ&éﬁw af"rjﬂé’“%aﬁéf’m agrf’}'fboﬁtgett"f’ﬂ@

tricycle, and in the ortho position relative to R6, and is hydrogen,

hal ogen, (C3-C6)- alkyl, (C -C6)-alkoxy or a group of the fornmula -NR'R13,

In which -12- R' and™R"2 are i ndependent]y of one another hydrogen,

(g -Co6)-al kyl, phe

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 (I) 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 menti.oned hereinafter as exemplary
embodiments, and the salts, solvates and solvates of the salts thereof, ihsofar as the compounds
eﬁcompassed by formula (I) and mentioned hereinafter are not already salts, solvates -and solvates

15  ofthe salts._

CD The compounds according to the invention may, depending on their structure, exist in sterecisomeric
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.



pyridyl methyl, or together with the nitrogen atomto which they are bonded
forma 4- to 7-nmenbered heterocycle, or 5 R6 and R7 together with the
~phenyl ring.to which they are bonded forma group of the fornrula 0 ~-O C
and the salts, solvates and sol vates of the salts thereof. Conpounds
according to the invention are the conpounds of the formula (1) and the
salts, solvates 10 and solvates.of the salts therepf, -the conpounds,which
are enconpa éﬁloﬁﬁg*yoqnﬁ‘?ﬂﬁgle(%s %frfge 5\9“&"08?‘% af"f?é‘}‘?%?or}ﬁff g‘@"%‘hﬂ‘:g’ﬁ%a‘”g addition

- hereinaf t ersaang fierapatits, caRbhyiat esdaad selfndt asidNfed halts af tydbbiasoteidand
the conpounds which are enconpassed by formula (1) and are ntigned

her ei naf t er bsEobEmieACH, \pulligien aeid.raiisehorig eid Haetiagpulionie seida eianesplipniso peidt es
of the sal g lAGHRRe adid) $eiRhes@fnidRid QTR BRSO FRASRBEL By, (tRffBbRetc! )
and nentioned hereinafter are not already salts, solvates and solvates 15
of the sal taid, Prapionisrasisuledtic @i tariaiio acid, analin eciflreiigin eridrfumanc acih makedt #rdd end
their strucgyre,.exist in stereoisomeric forms (enantioners,
diastereoners? fhe invention therefore relates to the enantioners or

di astereonmers and respective m xtures thereof. The stereoisonerically pure
const i t uent Bhysialvgloaly dcseptabiecwllits of the koropwndreasnading kotive savehtion also indgleohlts of
enantiomer's_and/.or . di ast ereogers. 20 ere.th 0 u accardin o 4t he

i nvention c%?rrlw%l 18151} garsﬁs u%u%sb%g?}faglp oaP%{’r\EfeFe{af?@’ %Faghsnejn SQllgs'?f\e/' Ent ‘l?%nr} %%B‘E%ar?ﬁ‘&‘é‘s es
al | taut onegaite), dllilinscartbadetad sqbts 6f &£ taleitn kot midnesiyan saite)eas amotine sqis derdvet from -

i nvention are physiol ogically acceptable salts of the . conpoun accor di ng
Lo The T i BH oidaa g e e LRIRR . R e br GUgrl Rt ey Foanie
phar maceut i gahylaRit,i CabdigMeniit &BNERBpMERNIDET  evadaaBolhfine, S AlediahfEmBE,

purdfyi ng the conpounds 25 according to the invention are al so enconpassed.
13& triethanolamine, dicyclohexylamine, dimethylaminoethanol, procaine, dibenzylamine, N-methyl-

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).

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

otherwise specified:

(Ci=Co)»-Alkyl and (C,-Cy)-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 I 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-ethylpropy}, n-penty!
and n-hexyl.

(C3-Cyg)-Cycloalkyl and (C;-Cy)-cycloalkyl are in the context of the invention a mono- or, wheré

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.



e

Physi ol ogi cal |y acceptable salts of the conpounds according to the invention
I nclude acid addition salts of mneral acids, carboxylic acids and sul fonic
acids, e.g. salts of hydrochloric acid, hydrobromc acid, sulfuric acid,
phosphorlc aci d, nethanesul fonic acid, etﬁ@nesulfonlc aC|d t ol uenesul foni c
aci d, benzenesulfonlc aC|d naphthalenedlsulfonlc acid, acetic acid,

trlfluoroac Ci ropioni¢ acid, lactic acid rtaric_aci [

acid, citri M ]Fec“g‘fﬁxa of ths| BYLGR ipy argmgtic 5%‘“%% iAving. Pﬁ?erabqy 6'%5 10
PhySIO|OglC@M&Maﬁﬁgem%ﬁhk@m§ﬁ&ﬁ@mp&eEmﬁygﬁ Qﬁ@@g according to the invention
al so include salts of conventional bases such as, for exanple and

preferably, alkali netal salts ((-.g, sodium and potassium salts), alkaline
earth net al Ceisk4lkewy gd €ulgsalkorupg 'Prﬁ'@r‘i%%tF’E} Qﬁm‘ewlwﬁ&}ﬁ%%\ M Degpled

derived fr Om&,@ rﬁm'ﬂh\ﬁn%)fesﬁércﬁ’@ew ¢ t351aH8S tH3\aBn hiohR. AGufoRLE®, or PH&EBNAS .,
for exanple and preferab | am ne, diethylam ne, triethylamne

et hyl di i opalepyl sl Re b Haméqoarﬁtw isqprafera ofmpiee, whieh miay b riseiarblbie,
i cycl ohexyhgfgsarlBioR| A ISHARG! corRREALNGBibenzyl am ne, - methyl -

nor phol i ne, argi ni ne, ne, m'ne an met'hyl pi peri di ne.
Sol vates refer for the purposes of the invention to those forns of the

conmpounds  alene-f(;)- t-Coraligiamite fugrimthe comigpit ok theyinvemsiog gini d

or liquid sjate V. re a
specific form o Ou%ﬁ%w{hega%ng EI}]QJ‘I?]EA‘:%%%?I ISS 1me£%1§81¥£a resgy cq‘r@kq\?\%t% er.
Sol vat es praikier ed cabot s OAL mtghe:fhamhe lmmﬁechmonmneamnmm ralnoel hasdigat es4 The

The. i nvitht Gon B FoPRIRR oA WHED NS FcaEoRbo TR Ao PSR os

may-Re bi ol agisdhb m-;ﬁﬁﬁyléhﬂn@Iisopl%gylhrﬂﬁﬁhhd/%rthm’fylaﬁhﬁﬁ) converted during their
resldence tinme in the body into conpounds accordlng to the invention (for

exanpl e by oI| or hy roI I n, the context of resent
i nventi on, it 9 lik@k¥€PFBWF%§1 dﬁPﬁﬁtﬁ%ﬂﬁé Ve @ Apig
speci fi ed: ér&hplﬁ@ ﬁ%&identﬂﬂﬂor(cﬁ:ﬁ&em@aralém%alﬁbﬁbﬂaﬁbhbtﬂ‘Elkﬂ%ﬂﬁs@iﬁent@faadhhﬂ which

I nvention a straight-chain or branched 25 alk radi cal haV|n? respectlvely

1 to 6 and have Espechginbric Arpdn to A cabpmptgms.-Yrighhchsin rbagnehesrliniqnyipo radigglsc al
havi ng {5 tohaémg%béaaq AL 1d § RERhek6Rd areENBRREESEMBLRD B Rey RESH&EAPLY

nentloned

mentloned are: N, N-dimethylamino, N N-diethylamino, AN-ethyl-N-methylamino, N-methyl-N-n-
propylamino, N—lsopropyl-N—n—propylammo, N-tert-butyl-N-methylamino,  N-ethyl-N-n-
pentylamino and N—n-hexyl-N-.methylamino.

Mono- or di-( C,-C.q)-alkv]aminocarbonvl and mono- or di-(C,-Cy)-alkylaminocarbonyl are in the

20  context of the invention an amino group which is Iinked via a carbonyl group and which has

respectively one straight-chain or branched or two identical or different straight-chain or branched
Q::/ 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, isopropylaminc-
carbonyl, tert-butylaminocarbonyl, MN-dimethylaminocarbonyl, N, N-diethylaminocarbonyl,
25  N-ethyl-N-methylaminocarbonyl and N-tert-butyl-N-methylaminocarbonyl.

(C3-Cs)-Cycloalkylamino and (Cs-Cg)-cycloalkylamine are in the context of the invention an amine

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

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

(C-Cy)-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



met hyl , ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, _
tert-butyl, 1-ethylpropyl, n-pentyl and n-hexyl. (C -Cg)-Cycloal kyl and

(C -C8)-cycloalkyl are in the context of the invention a nono- or, where 30
appropriate, bicyclic cycloal kyl group hadsl ng respectively 3 to 8 and 3 to 6
carbon atons. A nonocyclic cycl oal kyI ‘cal having 3 to 6 car bon atons is

preferred. es whic r rabl ment | ned

cycl obut yl , Exlipc?l %%%E@P“epegg‘? VF ‘ﬁﬂ%‘ el Br?é%?rﬁ Onefldy(y 35&? %nbils in
t he cont ext et@jlsmfaﬁyllmpfg;a}usuﬁaly@ﬁsopfopﬁanﬂoﬁylr@mtﬂaﬂfoﬁmummﬁn@ﬁ@fsﬂf@pl y 6 to 10
carbon atons. Preferred aryl radicals are phenyl and napht hyl

(C, -C6)-Ak X%Mre in the co\r}'& t .of the |nventd on a,

Straight . chii & eleraeRele i o STTRAT B° IBERIE # VAL PloPBtidlyg |
to 4 carbonyhaRkd h‘éte%cﬁzélk Ghdin dgb% N B R GARY cm%pﬁéeKQX' Frrﬁlﬁig@f;l'atoh@\éhdm: 1
to 4 carbon atons is Rre erre Exampfes which nay erably rrentlgned

are: nethoxljnkedvigdhe/latierapd awmynprv%@;fw@mweraﬁ@mtf@mﬂlaﬁﬁr@kiﬂ OMBn2
- 06) - al kvl ajiigo A0SR G ffed 1Ak ﬂévelr&w@%%qn rbanBEseCé)ﬂhﬁéIhe%fr@&&ﬁ from

i nvention an am no group having a straight-ch a| ranched al
subst i t uent thetserids N‘;a@/er Bes p@&mdr effxpmples cth:h nagycbelprefgrahlycmgnbioredaarenazetidinyl,

toms is. prore B bEIAGE AR VRaPAER HARMIRY, AOhAR sk B aftab G LR7

met hyl am nodiazepinly| am no, n-propyl am no | sopropyl am no and tert-butyl am no.
Di - (C C6LI kyl ami no and di - (Cl-C4)-al kyl am no are in the context of the

i nvent i an .am.no [ haV|n ti.cal. di fferent. strai ght-chain
or bran@ﬂe 5 5, o nemigied gé{lcﬁog?&v# %1 ‘é‘%}lgo?%é%oélgt?rve V' 1O PE End 1

to #~carbo nblaﬁmmon&maie@kﬁcyaaaghdnerwrorbm&ngzb@d) abiyd amtmo'omadmmdzlswlcﬁffhami ng

AR T S L T T S g L
ethyl - N- met dpslcpAh@Ovia ABE Mthopdh BromPS OB | 1RRkAC AN | 5598 OR¥nNs MwIRED Ry 381 NO,

N-tert-butyl-Nnmethyl am no, N-eth | - N-n- tcé‘]lzamno and
N-n- hexy! - NoefsioRsA &R eyl nveaby. t@p% mzrf@obfgmr qbel Wizl Ay soxaervlolss-  or

di - (C -N ﬂla%éﬂbl?nﬂrﬁ%f %QMLZOWI,C thladlﬁhotylﬂe tetrazolyl, pyridyl, pyrimidinyl, pyridazinyl,

pyrazinyl, triazinyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazolyl,

benzotriazd]yl, 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.

Q 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 inay, 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;-



20 context of the invention an am no group which is |inked 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 | to 6 and 1 tojgt carbon atons. Exanpl es which

may be preferably nentioned are: nethyl am nocarbonyl, ethylam nocarbonyl,

i sopropyl am no- I, ...t ert-putylap 'ﬂFEBH¥ <~ NAR di 1 npgardonyl ,
NN—dethyIaninoc£§§8%§ﬁ¥an?k’k#gphérg%gkg@%y an]H%ég?%%%&ﬁ&%ﬁ%&ﬁﬂ&@?ﬁ%(ﬂ?
N-tert-butyl - N- n@thykalrV-(0ez)-bipiginino- €3y-a ¢ toal-kgrhienddnigetaapaycle which is bonded
(C:-CB)-echoaIkagl'n are in the context of the invention an amno group
havi ng a nono- or gigyappropriate, bi cyclic cycl oal kyl substituent which
has respectively 3 to 8 and 3 to 6 ring carbon atons. A nonocyclic

cycl oal kyl substi t uenvhdaawiong ahdtdi-(G,-C)-alkyzaitocin tuat 0apbed subptiteted rbydgdroxy,

Exanpl es_ whi ch may be preferahly nenti.oned are:.. 0 l am no, 30
cycl obuty! am no, cycl opent@ll“gﬁf f‘y’é’yﬂ?‘bﬂ’é’??/'loém'ﬁ%$41§§@§ﬁ@& yl anmi no ‘and
cyclooctylamno. (C -C4)-A , Isulfonyl is in the context of the invention
a straight-chain or hmamchedhal kyl sul fonyl radical having 1 to 4 carbon
atonms. A straight-chain or branched al kyl'sul fonyl radical having 1 to 3 -15-
carbon atons is prefergsed., Exanpl es whjch ma ref erapl nt | d are:
net hyl sul f onyl , IOet hyf sul fIHAYPT, “ﬁgrﬂP%ﬁiA‘%‘?ﬁP%ﬁgﬁ?hp’?’%yolﬁ %LBV%&%F%@@)-&‘%]
n-butyl sul fonyl and tert-kytybgddl fonyl. A 4- to 7-menbered heterocycle is in
the context of the invention a saturated or partially wunsaturated
het er ocycl e 2havi_ng 4 to 7 ring atons, which conprises_a, ring ni jt_rogen at om
and is 5 IKnkeds Wéoemecthat & m HARPXaYIEs ABrNsEaabs HhHued Herasitisaromdom
ther 1S N 0, prohoxy$h Rsitiafrd or 4 '(CE-@QZa‘lle% DeRd e ad-W L @d-di-diinkelo, I{ICE-
het*erocycl e which may conprise a further heteroatomfrom the series N, 0 or
S is preferred. Erarghadialaphing y-Eafsreclplkrley-4bHG)-aneinoned bag & to freanhgredy | |
pyrrolidinyl, py ' - Ri: per . di i perazinyl, norpholinyl,
t hi omor phol i nyl ,Hegeg‘;eép‘ﬁ%i”ﬂ“"gﬁ%&f?%i‘ﬁyd%’“algg{ﬁ?hy| . 10 5- to 10- menbered
heteroarvl is in the context of the invention a nono- or, where appropriate,
bi cyclic aromatic hetwreocpohe ahiaki-€¢.dap-elplaingosip emrayhkey subgtituted toy bivduexy,
i dentical or different hg{:g_%ggali %a%fb”]nto%e-o§§f—f<f-%4ﬁlkﬁm%99/Or 5, which is
ere’ ’

| inked via a ring carbon or,

15 ~ but where R' and R? are not simultanedus]y 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 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

25 the tricycle, and is halogen, (C;-Cy)-alkyl, (C\-Cs)-alkoxy, (Cs-Co)-aryl, 5- to 6-membered
' heteroaryl or a group of the formula -NR°R",



appropriate, via a ring nitrogen atomof the heteroaromatic system Exanples
whi ch may be nentioned are: furyl, pyrrolyl, thienyl, pyrazolyl,

i m dazol yl, thiazolyl, oxazoly], |soxazolyl iso 15 thiazolyl, triazolyl,
oxadi azol yl, thiadiazolyl, tetrazolyl py{fpyl, pyrimdinyl, pyridazinyl,
pyrazinyl, triazinyl, benzofuranyl benzo hi enyl , benzi m dazol yl,
benzoxazolyl benzoth| benzo ri.azol i.ndo i ndazaql yl,.., .

qui nol i nyl, i soqui nol va {Hﬂﬁftﬁﬂp P AR m Gﬁ%bfcf‘Pé’%lﬂtefd Ona%ﬁ%ﬁ%& ifepprally
Monocyclic 5- or b- rrerrbere&dméraft@aﬁyhaus@eh &ahs (aghndotnlftmy] bha @Rup of the
heteroatons fromthe seriges N, O.apd/or S are preferred, such as, for
exanple, fury/, thienyl, ﬂﬁF@ﬂ%ﬂVﬂ?~20 oxazol yl,. isothiazolyl, isoxazolyl,
pyrazolyl, imdazolyl, triazolyl, oxadiazolyl, thiadiazolyl, pyridyl,
pyrimdinyl, pyridazigilinwB¥frazi nyl, triazinyl. Halogen in the context of
the invention includes fluorine, chlorine brom ne and i odi ne. Fluorine,
chlorine or bromne are preferred. radi cals in the conpaunds accordlng to

the invehtion are subBtPdRedre t“Pf@P?ﬂéﬁitba‘Pfsmﬁa@mlﬁ’ﬁIhé?§geﬂ2§cb@ﬁ'@}l‘w gwenyl,
speci fied, be substituted JRRgi el Py PR Bneltiy T3 mglememﬁh R BtREbn aamtt!sl%mheeﬁe@nt
invention, all radicals occuf nore than once have a nutually

i ndependent meani ng. Substére brndethfoby adnie, 7-memberasiheteeade.i dent i cal or
different substituents is preferred. Substitution by one substituent is very
particularly prefarred. Preference is given in the context of the present

i nvention to conmpounds of the formula (1) in 30 which R is hydrogen,

benzyl oxy, ethoxy n- propoxy or a group of the fornula 118-C(=0O-NH, where
et hoxy nay 1§e swbédcaitedmretdie mtapms’mtalpoml@; rebatide to- tbfrptpanf lmkagp@éthtﬂpbtnyizrmg to3,

red am.no, 0-_Of. ami no,

%.26) - cycI oaI kyf’ % %blg) &éheC%Strh %OSH °0 r?létwe t% an&4¥ hé(?"f%%“r“a%}%‘ I8 FC‘W) a 4-

to 7- menber ed he&llqﬂ,QCyCL)&l]whyeha gﬁuﬂaﬁhhkeﬁnnula NRR'Nimtvhich wher e nono- and
-(A-C4)-alkylamino in turn nay be substltuted by hydroxy, 5

(Cl C4) -al koxy, am NGu m)g' %2 b méepgn%entgz)f one ch@her hydrogen (Cy-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

-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

(1) in which

R! is hydrogen, beniyloxy, ethoxy, n-propoxy or a group of the formula RS—C(=O)-NH—,
where ethoxy may be substituted in position 2, and n-propoxy in pbsition 2 or 3, by (C;-
Cy)-alkoxy, amino, mono- or di<(Cy-Cy)-alkylamine, (C3-Cs)-cycloalkylamino, N-(Cs-Ce)-



and in which R8 is 5- or 6-nenbered heteroaryl which may be substituted by
(C3-C4)-al kyl or halogen, 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
(C1-C4) - al koxy, ami no, nono- or di-(Cl-C)s-al kyl am no, (C3-
C6) - cycl oal kyl am no, N—(CB-CB)-eycIoaIkyI-%+(C1-CA)-alkylanino or by a 4- to
- 6-nmenbered hetero | e i s, bonded via an N ato wher e ng- . and

di - (Cl1- C4) - al kyl %’ﬁ%@yﬁ‘fﬂ'\&]ﬂﬁai{%@ﬂ@ q ﬂ“&s"’: T @&éﬁe’g@“%%%‘%%we%l& is"bonded
(C -C4)-al koxy, @RhAONatam@no- or di-(d-C4)-al kyl am no, 15 but where Rl and
R2 are not sinultaneously hydrogen, R3 is hydroxy or amino and R4

hydrogen, C or 20 R3 and R4 taqgether with the carbon gtoq;to mﬂjch t hey
are bonded form a gr otiFromopdrernd g n)-alidaping, in e gy beiopidiuied Ry hygioxy,

di - (C1l- C4) - al kyl am nocar bq@y.c,)-alkbxy Sandifke nfdHEREe Gi-€&5,-h)-alyIBhind, RE6 is located
in the meta or para position relative to the point of |inkage of the phenyl
ring to 25 the tricycle, and is hal ogen, (Cl-C4)-alkyl, (G -C4)-alkoxy,
(C6-Co)2aryl, 5- to ®dikwbiehed heteroaryl or a group of the fornula
-NROR1, 17- where aryl and heteroaryl in turn may each be substituted once

to twce, identicallygor dikfgr fﬁﬂkﬁqb{ered)yeté}é‘dlﬂgﬁﬂahﬁég&osubsﬁmted by (C,-C.)-alkyt
(C-CA4)-al kyl sul fonyl or a %;oup of the fornula -NROR1O, _
: 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;-C4)-alkoxy, amino, mono- or di—(Cl—C4)-alky]amin0, (Cs-
O - 10 Ce)-cycloalkylamino, N~(C;-Cs)-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,

(Cy-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-0OH,

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 (Cs-Cyo)-aryl, 5- to 6-membered heteroaryl or a group of the formula
25 -NR’R",



and in which 5 RO and R10 are independently of one another hydrogen,
(C-A4)-al kyl, phenyl, benzyl or pyridylnmethyl, or together with the
nitrogen atomto which they are bonded forma 4- to 7-nmenbered heterocycle,

and R7 is located in the nmeta or para po]?_tion relative to the point of

| i nkage of the phenyl ring to 10 the tricycle, and in the ortho position
relative to R6, and is, hydr n, hal ogen, (Cl- - alkyl, (d-C4)-.al ko or
a group of the fornul ‘éihqr‘%(ﬁﬁ%gé‘?tefoﬁry j ré?y eﬁ&ﬁgeﬁf%nﬂﬁeéi q“ﬁ%@ﬁ%’}%éﬁ?q’nﬁé%’f
one another hydrogen, (C2-&GAfiffabity! by BAISRY! cyan®)QUZT])-Mtylsalrbdydl ¥t AREduylof aor
together with the nitrogen atomtq which they are bonded forma 4- to
7-menber ed heterocycl e, 15°BRIRARRA: R7 together with the phenyl ring to
whi ch they are bonded forma group of the formula O\-O and the salts,
sol vates and sol vat esg@fip fhighsal ts thereof. 20 Preference is |ikew se given
in the context of the present invention to conpounds of the formula (1) in
which R is hydrogen, penzy|oxy, ethoxy, n-propoxy or a group of the formla
R8-C(=O)INH, where Bt ms&ﬁ nay infepandptty of prsdanathep b iioeen (S1-Canlvh-aiohoxy
in position 2 or 3, by (Ck; = al ] [ ;

di - (Cl- C4) - al kyl ani no, (csjke@}’égyéﬁg%@ﬁ@@?ﬁn@%&h%?ﬁc& Gjogen grom to which they
cycl oal kyl - N- ( C3- C4) - al kylagbamdediorhy 4atef-membefedrhstebestde het er ocycl e whi ch
is bonded via an N atom where nmono- and di-{(Cl-C4)-alkylamino in turn may
be substituted by ;hydroxy, (Cl-C4)-alkoxy, am no, nono- or

di - (Cl -C4)-al kyl am no, _ :

R’ . is locatd in the meta or para position relative to the point of linkage of the phenyl ring to
Q 10 ~ the tricycle, and in the ortho position relative to RS, and is hydrogen, halogen, (C;-Cy)-
- ' alkyl, (C1-Cq)-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

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

aﬁd 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

(D) 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 pesition 2 or 3, by (Ci-

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



5 and in which Re is 5- or 6-nmenbered heteroaryl which may be substituted by
(G -C4)-alkyl or 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
(C-A)-al koxy, am no, nono- or di- CI-CQQ al kyl am no, (Cs- 10

C6) - cycl oal kyl ami no, N-(C;, ©6)-cycl oal kyl= N—(Q C4) -al kylamno or by a 4- to
7-menbered heterocycle which is. bonded via an N ato wher e nono-

i (O GA) - al Kyl SRRV FE AT lRgomS SR 11 Q0 BBy BAGRy cle Which i bonded
(ClI-C4)-al koxy, @RLNR.atd@N0- or di-(Cl-C4)-al kyl am no, but where R and R2
are not sinultaneously hydrogen, 15 R3 is hydroxy or amino and R4 is

hydrogen, or R3 and R4 together with the carbon atomto which they are
bonded form a group otharh&onerand| & (Cr6:)-stylamingr intmaNnoHbe Rstitgted\hyriygeny: n

is the nunber 0, 1, 2 or 1 a position
relative to the point of ﬁF% dgﬁ%¥ éﬁpogﬁf%HF ﬁg4ﬁmgﬁm225trlcycle and is
(C6-Ca)-aryl, 5- to 6-nenbered heteroaryl or a group of the formula 25
-NROR 0,519 where araidimwblichet eroaryl in tarn may each be substituted once
to twice, identically or dlfferently, by hal ogen, cyano

(C1-C4) - al kyl sul onyl }W a @LOo4R —1%]:3111 ered heterga%{lx%‘nc %e subse%ﬂ&ecl Qy Y@—é?a]kyl

or halogen,

R? s hydrogen, ethoxy or n-propoxy, where ethoxy may be substituted in position 2, and n-
propoxy in pesition 2 or 3, by (C,-Cy)-alkoxy, amino, mono- or di-{C;-Cy)-aliylamino, (C;-
@ 10 C¢)-cycloalkylamino, N-(C;3-Cg)-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,-Cy)-alkylamino in turn may be substituted by hydroxy,

(Cl-C4)-a1k0xy, amino, mono- or di-(C,-C4}-alkylamino,
but where R’ and R? are not both simultaneoﬁsly hydrogen, |
15 R’ isamino
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,

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,-Cy)-alkyl or (C,-C,)-alkoxy,

25 and



5 R9 and. R10 are independently of one another hydrogen, (Cl-C4)-alkyl,
phenyl, benzyl or pyridylnmethyl, or together with the nitrogen atomto
which they are bonded forma 4- to 7-nmenbered heterocycle, and R7 is

|l ocatd in the nmeta or para position relative to the point of |inkage of the
phenyl" ring to 10 the tricycle, and in ¢ ortho position relative to R6,
and is hydrqgen hal oge (C1-A4)- alkyl, (dA-C4)-al koxy or a group of the

formula - NFR'R s IOﬁatm%mdhe Ryt oaﬁ%ra Rosztlcalrrélatlvf:deﬁ'@rmﬁ@wm@ﬁe githe phrgy Hane to
hydrogen, (Cl : ke lo RY Fdn@Yd h, haRfped, QOLENG W th
t he nitrogen atcé)ﬁrlﬁ3 ?J&% anﬁrﬁ?ﬁaf%poasr eﬂ%éo/[lrllmﬁeg N rm a %%H@é 7%?71)& b ot

het erocycle, 15 (Gr-CR&I@nﬂoﬂgroum@%hﬁemw R’ Rlempﬂ‘eﬂlyl ring to whi ch t hey
are bonded forma group of the fornula O "-O and the salts, solvates and
solvates of the salts,ifh of fere hi t
context of the preseﬁ% Pﬁ%ghtygﬁgFggﬁmﬁfoﬂﬁgs o }]ﬁﬁﬁ%g (¥Qﬂ ?ylﬁﬁaﬂl

R1 i s hydrogen, benzyl oxy bemthndyﬂnmﬂ@p(nxmgetheramgrmejpmogemdhmmfmowlmhaahey
R5-C(-O -NH, where ethox substituted. i,n 03| |on 2, and n- propoxy
in position 2 or 3, by (cf}/ Q‘B&?ﬂdafeﬁ‘bﬁ o Jrpsmerebtse

i-(Cl-A4)-al kyl. am no, (C3-C6)-cycl oal kyl am no, N—(CB C6) - 20-
cycl oal kyl -N- (CigrC4) -al kyl am no or by a 4- to 7-nenbered heterocycle whi ch
is bonded via an N aton1 wher e nono- and di-(C3-C4) - alkylanlno in turn nay

3? ?g?s&g ul%lﬁgg, %&%pl]gpp(l\xcﬁg Ecﬁla.r# X%ey armbonded rtm I a gTOLlrp of the 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
(1) in which
R’ is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R:-C(=0)-NH-,
| Q 15 ‘where ethoxy may be substituted in position 2, and n-propoxy in position 2 or 3, by (C;-
C,4)-alkoxy, amino, mono- or di-(C;-Cy)-alkylamine, (Cs-Ce)-cyeloalkylamino, N-(Cs-Cy)-
cycloalkyl-N-(Cq-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 turnp 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-Cy)-alkyl

or halogen,

R? is hydrogen,'ethoxy or n-propoxy, where ethoxy may be substituted in position 2, and n- -
25 propoxy in pesition 2 or 3, by (C,~Cy)-alkoxy, amino, mono- or di-(C,-C,)-alkylamino, (Cs-



R8 is 5- or 6-nenbered heteroaryl which nmay be substituted by (d -C4)-alkyl
or 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

(d-A)-al koxy, am no, nono- or di-(Cl-4);al kylam no, (C3- 10

C6) - cycl oal kyl am no, N—(CB-CB)-cycIoaIkyF-%ﬁ(Cﬂ-Cﬂ)4alkylanino or by a 4- to

7-menbered heterocyc|e ich is bonde i atom .where nono- an

di - (CL- C4) - al kyl Cargloplkylaming -@g@%ﬂ?f’@é‘?ﬁ{"%%gﬂ Gy a4-t0 7’m°mge_“ ed
(C2-C4) - al koxy, a8kReycld W8 is 86nddll via&h Nedom,al kyl am no, but where R3 and R2
are not both sinultaneously hydrogen, 15 R3 is amno and R4 is hydrogen,

or R3 and R4 together wwth the carbon atomtq which they are bonded forma
group of the fornul a “hereswoar: ;4 digEi-{o-alpampein vy P’éy'%(’ﬁé“li’?ﬂﬂ‘ﬁeéirbm?ydi?"y»Z or
3, R6 is located in the nega_of Xy it dn@Do Bk @td M e point of
| i nkage of the phenyl ring&%égy?ﬁe fricé@%%@ gﬁﬁk?ge g%%ggﬁg’(CJ-CA)-alkyl
or (C-C4}al koxy, 25 and -21-_ R is located in the neta or para position
relativeSto the pbemeites R pnkdgbydosgen hat apeqt ppth simgtanagusinbydregesycl e, and in
ortho position relative to R6, and is hydrogen, hal ogen, (C, -C4)-alkyl,
'(CJ-CA)-aIk?gy O%}ﬁdg&ﬁuD of the formula -NR'R12 in which R" and R12 are

i ndependent 'y of “one anhot her hydrogen, (C-C4)-al kyl, phenyl, 5 benzyl or
pyridyl methyl, or together with the nitrogen atomto which they '

' and :

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

20 _ R and R* are independently of one another hydrogeh, (Cy-Cy)-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



are bonded forma 4- to 7-nenbered heterocycle, or R6 and R together with
t he phenyl ring to which they are bonded forma group of the formula O
"---0 10 and the salts, solvates and solvates of the salts thereof.
Preference is |ikew se given in the cont ext of the present invention to
compounds of the fornmula (1) in which RI™ s hydrogen, benzyl oxy, ethoxy,
n-propoxy or a group of the fornula R8-C(=0-NH, 15 where ethoxy nmay be
substituted in position 2;{-and n-propoxy in position 2 or 3, by (G -
C4) - al koxy,- am no, nono- ok _di-(C C4)-al kyl am no, (C3-C6)-cycl oal kyl am no,

c

[

N (C3-C6)- cycl oa] kyl - N- 1) -al kyl am no or by a 4- to 7-nenbered
het erocycl e which is bo via an N atom where nono- and
di-(d-C4)-al kyl am no .} f'n may be substituted by hydroxy, 20
(C1-A4) - al koxy, aninop norjo- or di-(Cl-C4)-al kylamno, and in which R3 is b5-
or 6-nmenbered heteroar @hi ch may be substituted by (d-C4)-al kyl or
hal ogen, R2 is hydrogen, ethoxy or n-propoxy, where ethoxy may be
substituted in position 2, and n- 25 propoxy in position 2 or 3, by
(Cl-C4)-al koxy, am no, nono- or di-(C -C4)-al kylam no, (C3 -22- :
C6) - cycl oal kyl am no, N-(C3-C6)-cycloal kyl-N-(Cl-C4)-al kylamno or by a 4- to
7-menber ed ajaehdans ol Rednt Ghlvitss dTandars tMérsoran N at om where nono-. and
di -(CE-C4)-alkylamino in turn may be substituted by hydroxy, -
(C1-4) - al koxy, am no, pono- or di-(C -C4)-al kyl am no, _

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

5 () 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,-C4)-alkoxy, amino, mono- or di-(C;-
' Cy)-alkylamino, (Cs-Cs)-cycloalkylamino, N-(Cs-Ce)-cycloalkyl-N-(Cy-Cy)-alkylamino or

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

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

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

R® s a 5- or 6-membered heteroaryl which may be substituted by (C;-Cy)-
a.lkyl 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;-Cy)-alkylamino, (Cs-Ce)-
cycloalkylamino, N-(C3-Co)-cyecloalkyl-N-(C,-Cy)-alkylamino or by a 4- to 7-membered

heterocyele which is bonded via an N atom,

where mono- and di-(C;-Cy)-alkylamino in turn may be substituted by hydroxy,
20 (C1-Cy)-alkoxy, amino, mono- or di-(Cy-Cy)-alkylamino,

R® is hydroxy
and
R’ is hydrogen,

or



5 where either R or R2 is hydrogen but are not both simultaneously
hydrogen, R3 is hydroxy and R4 is hydrogen, or 10 R3 and R4 together wth
‘the carbon atomto which they are bonded forma group of the fornmula >C=0Q
RS is hydrogen, n is the nunber O, 1, 2 o, 3, R6 is located in the neta or
para position relative to t he point of Iinkage of t he phenyl ring to 15 the

ocat od | n R tasi ik ahesseiebi i Forfeh Vv Yl Be 8P oraling (e

phenyl ring-¢-, the trlcycle and in the ortho position relative to R6, and
i s hydrogen, halogen, (Cl-C4)- alkyl, (Cl-C4)-alkoxy or a group of the
formula -NR'R12 ip which 20 R' and R 2 are independently of one anot her
hydr ogen, ]b 045 %ﬂ"‘P@ﬂ" phenyl, benzyl or pyridylmethyl or together with
t he nltrogen atomto which they are bonded forma 4- to 7-nenbered
heterocycl &y or isRenafserls, 1,l.a@et her with the phenyl ring to which they are
bonded form a group of the fornula -23- 0 \.-C and the salts, solvates and

sol vat es of the salts thereof. Preference is |likew se given in the context
of the presknt iinlpdied Bribe Beld orpyaRBRtG ekt Pdbareing of Buitags of the pfnyring to

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

and

R’ is located in the meta or para pbsition relative to the point of linkage of the phenyl fing to
Q the tricycle, and in the ortho position relative to RS, and is hydrogen, halogen, (C,-Cy)-
' 10 alkyl, (C;-Cy)-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 4- to 7-membered heterocycle,
or

15 RPand R together with the p.henyl 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-¥V-methylamino, azetidino or pyrrolidino,



R is ethoxy, n-propoxy or a group of the forrmula RB-C(=Cl)-NH, where
ethoxy is substituted in position 2, and n-propoxy in position 2 or 3, by
(C -C4)-al koxy, amino, nono- or di-(C - C 4)-alkylamno, :
(C3-C6) -cycl oal kyl ami no, N (C3-C6)-cycloalkyl-N (Cl-C4)-al kylam no or by a
4- to 7-nenbered heterocycle whi-ch is bonded via an N atom 10 where nopno-
and di-(Cl-C4)-al kylamipo in turn ma e, substituted by bydroxy,

(C, - C4) - al k'ei%y‘{hefzsrﬁ{ ﬁB@Rir:%ﬁBQfSB?““aPQO(%YE&?«%ea4 kyl amino, and in which Rg is a
5- or 6-nenbered heteroaryl which nay be substituted by (Cl-C4)- al kyl or
hal ogen, 15rR2 i & hedrBOXt allind)- pr opoxy, where ethoxy is substituted in
position 2, and n-propoxy in position 2 or 3, by (C -C4)-al koxy, am no,
mono- or di-[(Cl-C4)-al kyl am no, (C3-C6)- cycloal kyl ami no,

N- ( C3- C6) - cfcl oalF ¥R C, - C4) -al kyl anino or by a 4- to 7-nenbered

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

di - (4 -C4)-gpd kyl@meﬁgxm&%&]ﬁ@y@iﬂ&gﬁ%ﬁkb&wﬁg by hydroxy, 20

(C, -C4)-al koxy, am nd, nmono- or di-(C -C4)-al kylam no, R3 is hydroxy and
R4 is hydrogen, or -24- R3 and R4 together with the carbon atomto which

t hey are® bohded ®dhernumbgrbrig, of the formula >C=0O, R5 is hydrogen, n is the
nunber O, 1, 2 . or 3, 5 R6 is located in the neta or para position relative
to the poings of Ji Jolat=Ya\VARINEN, Xl [ gen,
(q-Ca) al k{}l oris(l%lﬁ%%% iﬂ?ﬁ [%(agig ﬂe]aﬁ{r’é"'& 0 poinh 6t Tifilagy 6F Gre AR ke hRkHR

~ fricycle, 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 pyrrolidine, 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, azetidinq or pyrrolidino,
but where R' and R? are not simultaneously hydrogen,
R’ i is hydroxy or amino,
25 R'  ishydrogen,

R’ is hydrogen,



A T R M

and 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, hal ogen, (Cl1-C4)- 10 al kyl, (Cl-C4)-al koxy
or a group of the fornmula -NR'R12 in whi R' and R 2 are independently of
one anot her hydrogen, (Cl-C4)-alkyl, phéﬁgr, ‘benzyl or pyridyl nethyl, or
together with the nitrogen atomto which they are bonded forma 4- to

7- menber ed thet erd§eprEber§or 115 R and R7 together with the phenyl ring to
whi ch they are bonded forma group of the formula 0 and the salts, solvates

and sol vat & of i} RRatddInithe MbBQIR Phra pFafids @uhaertopmeeﬁc@fft%mﬂ(a;g%gwgﬁbnmmghs
context of the present invention to conpounds of the formula 20 (1) i

n
whi ch R and Rz th &iqyplge prch ife Blanyl, shiewhe ndplh Hsinoxalyb gk, sreitm ek fieoformula
n- propoxy, wheren@bgloxy is substituted in position 2, and n-propoxy in
position 3, by nmethoXy, ethoxy, amino, nmethylanino, etbylanino,

i sopropyl am no, dinethylam no, diethylamno, eyclopropylam no,

N-cycl opr opyl - N-whstephieanti thisnyl aré indoliyhio ton may each|be dibstituted Sncejo twighadestiRllyand
R2 are not sinultanequsl! I N, I X N0, R4 is hydrogen,
R is methyl am nocar ﬁgﬁﬁmyﬁ&l&qﬁ@%@ﬁ’ %ﬁﬁ?\%&:@% %ﬁy‘%"?%(g%ﬁhﬁn)é t he nunber 0 or

1, R6is located in the para position relative to the point of |inkage of
t he phenyl ringadidechtricycle, and is fluorine, chlorine, brom ne,

met hyl, ethyl, methoxy or ethoxy, and

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

methylamino, - ethylamino, isopropylamino, dimethylamino, diethylamino,

“cyclopropylamino, A-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 positioﬁ 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,



R is hydrogen, 10 and the salts, solvates and solvates of the salts
thereof. Particular preference is |ikewi se given in the context of the
present invention to conpounds of the formula (1) in which R is hydrogen,
et hoxy, n-propoxy or a group of the for R8- C(EO - NH-, where ethoxy may
be substituted in position 2, and n-propo y in position 3 by met hoxy,

et hoxy,’ ant g t hyl am no, ethylam no, isopropylam no, dinethylam no,
diethylanin cyE Hgﬁﬁﬁylanlno N-cycl opr opyl - N- et hyl am no, azetidino or
pyrrolidino, in which BY is pyridyl, pyrrolyl, imdazolyl, pyrazolyl,
triazolyl of thigdicamebyooraeach of which may be substituted by nethyl,
ethyl, fluorine or chlorine, R2 is hydrogen ethoxy or n-propoxy, mhere
ethoxy may be substituted in position.,2, and n- in po Qn 3, by
met hoxy, etﬂﬁxy, is Joppisd In the MRTA ARPHAGOSTHIIFIANE todhe P?l%%ﬁ!@%ﬁ eﬂy rng to

di met hyl am no, dthetrttytlemhm ﬂuBMEé enmeybxeﬂttﬂ%%ethbzcemﬁqaawlm éhmget hyl ami no,
azetidino or pyrrolldlno wher e are not S|nultaneously
hydrogen, R3 is hydroxy or anlno 25 R4 |s hydrogen R5 i s hydrogen, -26-
nis théinuﬁﬁer Oor 1, R6is located in the meta or para position relative
to the point of Ilnkage of the phenyl ring to the tricycle, and is phenyl,

t hi enyl, i ngolyl I I o Mﬂfﬁ
phenyl , th?gnyl ml@ﬁb@ﬁ%@kFﬁ%tn?%?%o%geﬂgg@@e%ﬁﬁ%%ﬁgﬁydﬁF%gwgﬁgég?g tw ce,
identically or ¢ #icelenndyin theyorfhoumositipe relaive do Rheind lis bdromsn. Bueaine dbloriaei no,

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

| 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

0

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 whlch
may be substituted by methyl, ethyl, fluorine or chiorine,



R9 and R1D are independently of one another hydrogen, nethyl, ethyl, benzyl
or pyridylnethyl, or together with the nitrogen atomto which they are
bonded forma 10 pyrrolidino ring, and R7 is hydrogen, and the salts,

sol vates and sol vates of the salts ther e%f. Particul ar .preference is

| i kew se given in the context of the pr e'sgﬁt i nvention to conmpounds of the
15 formula (4) i.n ich i s hydrogen,, et hoxy, n-propox r a group of the
ormil a Fo- & L0y RESTofein SRty e AP iyt A0t 0 S e o oR Joareeang
N-Propoxy in posirbpcRP & PR¥iERt ROKY, nREHREXY ethRRY, N@minolTehbiiiafinB0, ethylamino,

et hyl am no, isopropyl am_no, dinethylam ng, diethylamno,  cyclopropylam no,
N- cycl opr opy! - N-FRPFRY|2ER0R o dimefisianHna, o disthyfayincg | FEIWB?PYiaHl‘%i &rFyoloptieaylié
pyridyl, pyrrol ylhethﬁlmliﬂé‘g%tbﬁlino Og)#,ﬁ(gglir%l , triazolyl or thiadiazolyl, each of
which may be substituted by nethyl, ethyl, fluorine or chlorine, R is

hydr ogen, ethoxy or - pr,opoxy, where et hoxy may be substituted in position
2, and - prlsposithet i g &siistivdregen busgremet bpdlx simultaseoisihydepgeiao, met hyl ani no,

et hyl am no, isopropyl am no, dinethylam no, diethylamno, cyclopropyl am no,
N-cycl opropyd - N drggit hyl am no, azetidino or pyrrolidino, but where R and
R2 are not sinultaneodsly hydrogen, R3 is amno, R4 is hydrogen, -27- is
hydrogen, n is the nunber O or 1, Re is located in the neta or para position
rel ati ve toantlhe point of |inkage of the phenyl ring to the tricycle, and is
fluorine, chlorine, bromne, nethyl, ethyl, nmethoxy or ethoxy,

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 lini(age 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 R®, and is hydrogen, fluorine, chlorine,

bromine, methyi, 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

. pyrrolidine or piperidino ring,
or

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



5 and R 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, fluorine, chlorine, brom ne, nethyl,

et hyl, met hoxy, ethoxy or a group of the formula -NR11R12 in which R' and
R12 are independently of one anot her hydfggen, met hyl, ethyl, benzyl or C10
pyridyl nmethyl, or together with the nitrogen atomto which they are bonded
forma pyrrolidino.gqr.piperidino ring, or R6 and R7 together with the
phenyl ring to whichlthey are bonded forma group of the formula 0 15 and
the salts, solvateg th sol vates of the salts thereof. Particul ar preference
is |ikew se given i b context of the present invention to conpounds of
the fornua (1) iw™W R~ i s hydrogen, ethoxy, n-propoxy or a grouop of
the fornmul a R$- =0 {NH, where ethoxy 20 may be substituted in position 2,
and n-propoxy in ﬁea@tion 3, by nethoxy, ethoxy, am no, methylam no,

et hyl arni no, isopropylam no, dinethylam no, diethylamno, cyclopropylam no,
N-cycl opropyl - N- et hyl am no, azetidino or pyrrolidino, in which Re is
pyridyl, pyrrolyl, imdazolyl, pyrazolyl, triazolyl or thiadiazolyl, each of
which may be substituted by nethyl, ethyl, fluorine or chlorine, -28- R2 is
hydrogen, efagieaRy, sdlva:ARE WlvardRE iR sBiiRe¥ory be substituted in position
2, and n propoxy in position 3, by nethoxy, ethoxy, am no, nethylani no,

et hyl am no, isopropyl am no, dinethy]am no, diethylam no, cyclopropylam no,
N- cycl opr opRartiqular prefangrice ifi likewisa gveh o thocaitexp gt the plestinhisyengonfreqompenndsof the  or
R2 is h%prqgg&ﬂpajmqﬁﬁdpot bot h si nul taneously hydrogen,

R is ethoxy, n-propoxy or a group of the formula RE-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-A-methylamino, azetidino or pyrrolidino, in which

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

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

15 or pyrrolidine,

© R® s 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,



R3 is hydroxy and R4 is hydrogen, o or 10 R3 and R4 together with the
carbon atomto which they are bonded forma group of the formula >C=0, RS
is hydrogen, nis the nunber O or 1, R6 is located in the neta or para
position relative to the point of |inkage of t he phenyl ring to 15 the -

tricycle, and i s fluorine, chlorine, bron"i met hyl , ethyl, nethoxy or
et hoxy, and Is | ocated in the metaﬁaé‘parg p05|t|ogarelz%ﬁ\ﬂ ﬁothe
poi nt of | |Rf<age156‘f°afeﬁé“ 198 8159 or paggposiHon feflive 1o the, peit of linkpge of fheehenyl Heg o

position relativge Erﬂ:ya@1an§ﬁqldoﬁn@)fﬁml@&eﬂmmfnleuﬁ’léthﬂeethﬁh&&ﬁé)@%r ethB&M ne,
met hyl , ethyl, nethoXy, ethoxy or a group of formula -NR'R 2 in which 20

R' and R12 are independently of one anot her hydrogen net hyl , ethyl, benzyl
or pyridyl#sthyl, or together with the nitrogen atomto whi ch they are
bonded form a pyrrolidi no or pi.peridino ring, or R6 and R together with

the phenyl ging fs%c\ﬁﬁﬂ ‘ﬁhthte ¥ & g@ra%ﬂg&grefaﬂbéﬁo%gﬁ&h%f‘?ﬁlki erfne fpﬁbﬂggrm g9 -

O\-O and the salts, solvates and sol vates of the salts thereo rticul ar
preferente is | |1Ihe\m£8felegﬁmﬁeln thnortheepositing eslative fto Rfieangris bedtegenniiesning ohlarive,

compounds of the, %t %ng%pfeﬂqﬂ)méﬂ?o ) yBa 2 bBufbA rmt)s BURREX Yy BicfR O OUP

of the fornul a .

' and R? are mdependent_ly 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,

Q 10 or

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

-0

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



in position 2, and n-propoxy in position 3, by nethoxy, ethoxy, am no,

met hyl am no, ethylam no, isopropylam no, dinethylam no, diethylam no,

cycl opropyl am no, N-cycl o- propyl - N net hyl am no, azetidino or pyrrolidino,
in which 10 R8 is pyridyl, pyrrolyl, |ﬁ1QﬁzonI pyrazol yl, triazolyl or
thi adi azolyl, each of which may be substituted by nethyl, ethyl, fluorine

or chlorine, R2 is ethox r pax mhere t hox S substltuted in

‘posi tion 2,PTEiEE H"’ﬁ‘i‘tlﬁ?ﬁo%gr ?Oﬁe r}‘ﬂﬁ?f tr\g)lf‘) S 30 2pp0y PF?S?(% #OéthF@Wg Hgpounds

net hyl am noacc@ﬁiag kit R entiod OPHE BT (Gr whidh RE1shiyl@ganD eharddietibdayih axt Either

cycl opropyl am no, N-cyclopropyl-N-nethylam no, azetidino 15 or pyrrolidino,
CR3is hydroxy and R s hydroge or 20 R3 and R together with the
carbon at onttlo W%WEH“W%@?maﬁEmB@gHbd forma group of the formula >C=O RS
is hydrogen, n is the nunber 0 or 1, -30- R6 is located in the neta or para
position relative to the point of |inkagezof the phenyl ring to the
tricycle, and is fluorine, chlorine, bronne, nmethyl, ethyl, nethoxy or
ethoxy, and R is located in the neta oi para position relative to the

point of |inkage of the phenyl ring to e tricycle, and in the ortho
position relative to R6, and is hydrogg uori ne,{ghl ori ne, brom ne,

net hyl , ethyl, nethoxy, ethoxy or of ope formula -NR'R 2 in which R
and R12 are independently of one another hydrogen, methyl, ethyl, benzyl or
pyridyl nethyl, or together with the nitrogen atomto mhqch t hey are bonded

forma 3 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 (TH)

O O\.T‘]

1

X ~ 1 re
S (1),

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-Co)-alkyl,

to give compounds of the formula (TV)

15 - ' | . R



pyrrolidino or piperidino ring, 10 or R6 and R together with the phenyl
ring to which they are bonded forma group of the formula 0 “-O and the
salts, solvates and solvates of the salts thereof. 15 The definitions of
radlcals i ndi cated specifically in the regpective conbi nations or preferred
conmbi nations for the radicals are replace as desired irrespective of the
parti cul ar conblnatl digat ed far radlca definitions of
radi cal s of ot he‘r“ %‘g?h%t’ Pdrli{samgrﬁ%f Y ' onsmeglfung m%hcg‘!e&%%o?é, of the
abovenenti oned preferred ranges are very particularly preferred. 20 The
conmpounds accor diubgequantly henvenakhyt boaie wlacithayfoitysisliato (Chrboxyhic abide bf RS farsiula
hydr ogen can in \Brinciple be prepared by the processes described in WO

00/ 08007. The cohtent of WO 00/ 08007, especially pages 14-26, is hereby
expressly included as part of the disclosure. Depending on the specific
nmeani ng of the substitutents in (l)g2 in particular of R and R2, however,

i ndi vidual process stages describdgd in-W 00/08007 are in sone cases
associated with only very | ow yi el .\;.@H present invention therefore
further relates to a novel proce _preparing the conmpounds according to
the invention of the formula (1) hydr ogen, characterized in
that either [A] conpounds ofai ( Ry (1), R1L OH5 in which
R and R2 each have the neaning |nd|cated abg p reacdd in an inert
solvent in the presence of a base with a conpowdd of the forrmula (111)

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 2

Lewis acid to compounds of the formuia (VI)

in which R', R?, .R"’ and R7 each have the meaning indicated above,
[B] compounds of the formula (VII)

CH,
(VII),
R OH

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

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

5 (VIID)



1 0011 T XR6 (i) R7 in wiich R6 and R7 each have the neaning indicated
above, 10 X' is a suitable |eaving group such as, for exanple, hal ogen,
“mesyl ate, tosylate or triflate and T is (Cl- C4)-a| kyl, to give conpounds
of the formula (I1V) R2 / OO-TR | O_Rﬁ_(l\l), R 15 -32- in which Rt, R2,
R6, R and T' each have the neani ng indicated above, subsequently converted
by basic or acidic hydrolysis into carbpxyllc aC|ds of the formula (V) R2
'V OH RORS (V), R7 Q

Br

(VIID,
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 o
_ ) (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)

X),
in which R! and R? each have the meaning indicated above,
@ - and converted by conventional methods into silyl enol ethers of the formula (XT)
.{2
2
R p—§i=T
N\
o,

1 0O
10 R
" in which R' and R? each have the meaning indicated above

and

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



5inwiich R, R2, R6 and R _each have the neaning indicated above, the

| atter are then cyclized after activation with phosphoryl chloride in the
presence of a Lewis acid to conpounds of the formula (M) R O RR-R (M),

- R7 in which R, R2, R6 and R each have t meani ng i ndi cated above, 10 or
[ B] conpounds of theforrrula(VII) R2 0 (VII) R OHin which R and R2

h h th d d _ab t | t.ed. b
cach have e Tt T SR SR B UL L BONE G Ry,
R2 0 Br {MIlI), ofB'baéerﬂddbmﬂﬁuﬁfbf&e fangilfRZXIBach have the meani ng i ndi cat ed

above, and the latter ue then cyclized in the presence of a base to
conpounds of the fornmula (I X) R2 %
_ _ ~

(XID),
RT
in which R® and R’ each have the meaning indicated above
5 and

Q | Z is hydrogen or methyl, or the two Z groups together form a CH,CH,- or C(CHa);~
C(CH3)2 bridge,

to give compounds of the formula (XIIT}

2

1
R? O-—?l—TS
T4
‘ O o,
@ 10 | _ in which R%, R%, R, R, T2 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)

(XIV),




(1X), ORL 5in which R and R2 each have the nmeani ng indicated above,
subsequently bromnated in an inert solvent to give conpounds of the formul a
(X)) R2Br (X &~ R? in which R and R2 each have the nmeani ng indicated
above, and converted by conventi onal h3 s into silyl enol ethers of the
formula (XI) T2 R210OSi-T3 1la T Br (XI} R 10 in which R and RZ
each have the neaning indicated above and T2, T3 and T are identical or
different abidvidshen hag s meepingindicaieg ghover phenyl -34- subsequently reacted in
an inert solvent in the presence of a suitable palladiumcatalyst and of a

base with apngoppundsef it RembRRVia (XI1) Z~ O Z.~ O'B

(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 sﬂyl enol

¢thers of the formula (XVI)

Si(CH
2 o~ (CH,),

CH,

1 (XVD,
10 R O—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 (IT), (1), (VI), (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) + (II) —> (IV) are for 'example halohydrocarbons such as

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



R6 (XIl), R7 in which R6 and R7 each have the neaning indicated above 5
and Z is hydrogen or nethyl, or the two Z groups together forma CH2CH2- or
C(CH3)2- C(CH3)2 bridge, to give conpounds of the fornmula (XIlII) T2 21 R
OSi-T3 14T RI OR6 (~), Rr 10 in %ich R, R, R6, R7, T2, T3 and T4
each have the neaning indicated above, ~/""the silyl group is subsequently

elimnated in conventi onal met hods, to ,giv conmpounds. of .the fo | a
V) e AR o oS gy Shmrasie S B e PR daev e, Bt
converted iAmafyl ARk br &ethyiekY glydoDditReyPERS SiaR cboR shass bbzehd) IO GEESe,

descri bed in WO 00/08007 with a cinnamal dehyde of the 15 fornmula (XIV) 0 H
(XIV), -35 hexang, wrglehsxane I‘Fﬁspeﬁrﬁ@mﬁefé‘?ﬁlﬂf&’ i°h@ @hﬁ@ﬂen&@owg,% ethyl acetate, acetone,

2-butanone, dimethylformamide, dimethyl sulfoxide, pyridine or acetonitrile. It is ikewise 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) + (1I[) — (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 sodinm or potassium bicarbonate, alkali metal
hydrides such as sodium hydride, amides such as sodium amide, lithium bis(trirhethyléilyl)amide

' or lithium diisopropylamide, or organic amines such as pyridine, triethylamine,
ethyldiisopropylamine, MN-methylmorpholine or N-methylpiperidine. Sodium or potassium

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

15 Process step (II) + (II) — (V) 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.

lnert 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 mentibr_red. Methanol, ethanol, n-propanol and/or water are

preferred.

Bases suitable for process step (IV) — (V) are the usval 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 lithinm , 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
chloridefhydrochloric 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



i nto conpounds of the formula (XV) 0 R H O_ (F)n R ~ O/ \ (XV), RS
R7 7 inwhich R, R, R6, R7 and n each have the neaning indicated above,
5 and the latter are then reacted further.by the reacti on sequence descri bed
i n WO 00/ 08007, and the conpounds of the romula (1) are where appropri ate
reacted with the appropriate (i) solvents and/or (ii) bases or aC|ds to

gi ve the sol vat es, salts and/or solv f the salts thereof Proc tep
(Vi) -4 (1399 ithe gpse of frat-buiyl sststs et bidFchf’flﬁrﬂ%lé °§P‘H§’é‘°d’ﬁ’é i dhe 9558 geh

the silyl ep@ls ,RthgEgedof the formula (XVI) Rz ,.S(CH3)3 CH2 10 R |
(XVI)in which Rl and R2 each have the neaning i ndi cat ed above and which can
be obtained from (V”B%) by conventional nethods, bromination thereof with
N- br ompsuccPieress diep (BAd->sObse geremilycoyperisd xut ion terepefanyy range o PiG ehtI8°C.of

sodi um hydr Xfegaglysr%@?rh@"& to 1‘!—%0@%%8 ‘%ﬁnc%ﬁ b%f %{rfgﬁ’ 0[1 nfffé&l eﬁﬁlos&hér ¢, G%{’Atéd) or

(VI), (Xl comrercr a cl os
literatufe mtiucedpreksarglegpiomed.Sitens hm&llﬂggertemllpmme&&&andhrsmim]ﬂedc presduive
literature. Inert sol vents for process step(ll) + (I'11) -> (IV) are for

exanpl e haI dr ocaE\Bons uch di chl or tri chJ£l r onet
tetrachl or o éFFEP dF B’@?ﬁﬁﬁ’ Acuteh g&’ﬁb E‘gﬂﬁgﬁ?‘l}’eﬂ REWIS abid8 Bftable for
' this process step are the usual inorganic Lewis acids such as, for example, aluminum trichloride,
iron trichloride, boron trifluoride, boron trichloride, boron tribromide, titanium tetrac_hloride,

titatnium trichloride, tin dichloride, tin tetrachloride or zinc dichloride. Zinc dichloride _is

10 preferred.

Process stép (V) — (VI} is generally carried out in a temperature range from 0°C to +100°C,
preferably from 0°C to +40°C. The reaction can be carried out under atrhospheric, 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 giycol 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} - (VI 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 particunalrly preferred.

25 - Process steps (VID) — (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, alcohols such as methanol,
30  ethanol, n-propanol, isopropanol, n-butanol or tert-butanol, halohydrocarbons such as

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



-36- dichl oroethane or triehloroethylene, ethers such as diethyl ether,

di oxane, tetrahydrofuran, glycol dinethyl ether or diethylene glycol

di mret hyl et her, hydrocarbons such as benzene, toluene, xylene, bexane,

cycl ohexane or petroleumfractions, or other solvents such as ethyl acetate,
acetone, 2-butanone, dinethylfornman de, dinethyl sulfoxide, pyridine or
acetonitrile. It is |likew.se ssible 5 to I m xtures of the sol yents
ment i oned. Z¢BACEAHITST tﬂ‘fhéqrﬂ‘i;fy?‘*é’%‘ﬁi’?rs ﬂi?ﬁ)@%ﬁgﬁlyfé{’%ﬁ Wﬁftﬁ?ﬁ‘ﬁ%[m?“m” glyeol

di chl or onet figRew] dikdr YeBethOlend Y@ﬂﬁaeaﬁfpetmr,afy@wc@gms%a&% behtichd RbIBenk Otylene,
process ste (IF) + (1) -* V) are the usual inorganic or_organic bases.

These pr ef kaxars. \cyrlakaxarfe on PrREPIPUmETastionsy @F ofien selventt puels as rdypetBylfamypraide,
lithium, s a5 Hds Rhider i@hikalibe PRLBle O crliAldiRfreS3F Rk
metal car bo%@t%@. gélfogfﬂ%,a@g% %rg%ég‘?ﬁﬁ ‘as I?!"tﬁ”fﬂ?& 15' soe i u&'r%a E)ot aessi um

cal ci um or  sdentsmeptorisdidetbanob ethgerdli water end/pottzabsdnafordn wapietrred.e, al kal |

metal hydrides such as sodi um hydri de, am des such as sodiumam de, |ithium

bi s(trinethylsily| ) de_ ED or- li.t.hiu i_i sopropylam de, or or LC ].nes
ouch as pyr PireheiepBf FopdhisRl (DI T elsoPE oL iRt o e BBES 3k
or N-net hyl pefeeiblydhéiede sBedingmal dydrpatiasachum litkiyer, eodide or Sogkkiumm Igtiropbie aigilium
carbonate or sodi hydride are particul arl referred,, 15 Prqcess step (I1)
C(ITT) - - gl slkaligh e mefl Gabpoisy cpcamdies éwﬁasglfthw T %?ﬁ@‘@l’fpf’@ﬁﬁ“ﬁ‘?oc
to +160C gL bARMm Jafidhai® Qe sddurt dORfassil Dida@Bsite, Alkali Rdtad 8lcSUIdtésQlchoAst
under atnospheric, elevated or reduced pressure (e.g. from0.5 to 5 bar).

It is gbhersdiyn enpetasimpmpethanndate. sadinpsyHtassum plegelaiceor nofssimdiert-patridesf or
process st effi MiaPackMes ¥k Js%Bdi%?J%%ss‘{m géetatf}laﬁﬁggl:le?al%y MHel SudtBisNBMRh

20 .t hanol, n-propanol, isopropano n-but ano ‘drocaf bons such as
bekzegne or lotdnde, swiidesntsech sasc rodismacatidm e lithdymre bis(ttimeibyhaitygemided eretlihinm

| Foxi d 3 trile Ltisli . ) o - ¢
the. sol vent S GEBHNAE drlypaple dads SRS BrRRRE W hiind BBt inthy e ©
preferred. BasdsmoghblimbireV-frethylpirerdiss Sotliem rl pdiassivm hilfpxide er sdvkdun scesdte are

I norgan bases. .These preferably include 25 alkali netal hydroxides such
as, fori%xal?‘?ﬁﬁlcél}arlp’ipf%r[f% , sodi um or potassi um hydroxi de, al kali

| Process step (VII) — (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 atmosphéric, 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, ftrichloromethane, tetrachloromethane, trichloroethane, tetrachloroethane, 1,2-
dichloroethane or trichloroethylene, ethers such as diethyl ether, dioxane, tetrahydrofuran, glycol

Q‘ _ dimethy! ether or diethylene glycol dimethy] ether, hydrocarbons such as benzene, tol'ucne, xylene,
hexane, cyclohexane or petroleum fractions, or other solvents such as dimethylformamide,

dimethyl sulfoxide, pyridine or acetonitrile. It is likewise possibie to employ mixtures of the

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

Ba.ses 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 kthium diisopropylamide, or organic amines such as pyridine,
triethylamine, ethyldiisopropylamine, N-methylmorpholine or AN-methylpiperidine. Lithium di-

30 iSOpropylﬁmide, 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 t05 bar). It is generally carried out under atmospheric pressure.



metal or al kaline earth nmetal carbonates such as |ithium, sodium potassium
cal cium carbonate, or alkali netal alcoholates such as sodi um or potassi um
nmet hanol ate, or sodi um or potassium ethanol ate or potassiumtert-butoxide.
Sodi um or pot assi um hydr oxi de or sodlunlqg potassium carbonate are
particularly preferred, 30 Acids sui t abl € For process step (I\O -+ (V) are

in general sulfuric acid, hydrogen chlori d ochlo dro en
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acid or mixtures thereof, where appropriate with addition of water.
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esters, are pre roce I's general I’y carri
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reaction can car her.i | evat o
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w t hout furt her ven Lew s [ suita thls step .are the
usual i nor g’&WPEeSL dhesalyept anesfiets fﬁur&rfe@%ﬂyﬁfﬁft@aﬂ ot RS e ?fFl&%are
iron trichlgefeflgg, boron trichoride, boron trichloride, boron tribrom de,

titaniumtetrachloride, titatniumtrichloride, tin dlchloride tin
tetrachlorlde or zinc dichloride. Zinc dichloride is preferred.
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out~tnder atnospheric, elevate reduced pressure (e.g. from
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hydr ocar bo W‘ért&uﬁhlda,&‘all@ﬁm h@drides such as sodium hydride, amides such as sodium amide, lithium

or sodivm bis(trimethylsilyDamide or lithium diisopropylamide, or organic amines such as

pyridine, .triethylamine, ethyldiisopropylamine, I,S-diazabicyclo[5.4.0]undec—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) + (XH) — (XIII) are the palladium catalysts usual for

Q 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) chioride are preferred. Suitable catalyst ligands are

preferably the ligands usual for Suzuki reactions, such as, for example, triphenylphosphine, tri(o-

toly])phosphine, tributylplrosphine, 2,2"-bis{diphenylphosphinc)-1,1"-binaphthyl (BINAP), 1,1'-
bis(diphenylphosphino)ferrocene (dppf) or 1,3-bis(diphenylphosphino)propane {(dppp).

Process step (XI) + (XI} — (XII) 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.



cycl ohexane, or other solvents such as ethyl acetate, dinethylfornmam de or
di met hyl sulfoxide. It is |ikew se possible to enploy m xtures of the

sol vents mentioned. Diethyl- ether, dioxane, 20 tetrahydrofuran, ethyl
acetate, trichloronethane and/ or tetrachlgromethane are pref erred

Bromi nati ng agents suitable for process steps (V1) -* (VI11) and (1X) -*.-

br b ne, N BFARBNGHEI ] RS QBbASHD a1y D deto syrran ey HEEE P, B B,

di met hyl bengiyliaomeihbnemuidhidpérpdthade, @frachiiendthdne] frehroyde&mam rtbmhbfde’ﬂﬁﬁﬁj‘l 1dza
Brom ne and, copper dibrom de are particualrly referred 25 Pr SS ste
(V1) a (VI filrblorarraanerorotﬂchmw e, ShFER R P 916@ b ethez digippe,j trfraly r@

range from gim@@¢ dir 3#@&%&@@%@@%&& rferﬂema%h&l@sutﬁ%netmﬁﬂ [eRRARSI] @Broﬁ%] be
carried out under at no eric, el eva%/ or reduced pressure (e.g fromo0.5
to 5 bard. lmprramndenérfamqlw testriutangl, dsmrownbrer such tafenyes: Tféuqﬂeevefé@eehexmrért
sol vents fo I X such
2s et hanol chfdé%;%ﬁf SorSth sélVr!F:)rth%) %)Iécﬁoﬁ(s &e@r{;l?og%grﬁ}lg]g @m@gﬁl ‘é\%%) fde AlefoR il Sor
tert-but anoshratexhétl i9 rhrydwm:amsblbhsio suplyasixtudiscif|thy sorentsamentionadi bhtrmn@inﬁhmhe,
tetrachl or ong gﬁ_eq r.i chi or get haneI,efe e%r achl or oet hane, 1,2 -38-

di chl oroet ha%%r ypfo(glf{fﬂb?r ?’ﬁﬁ%ﬁg &tfers such as diet hyl et her, di oxane,
tetrahydrofuran, glycol dinethyl ether or diethylene glycol di met hyl et her,
hydr ocar bo rBlissmgtonast tbe Bite Nggoupt @l proces swy I(:enf; - (\V@xamebe eyttibd bﬁx@ne}eorsuar
petrol ethran fractjons, ot .her ((l_PI vent s gh as, di et B%I for t hyl

sul f oxi IBS’}P‘?%E‘H%W%H"G%’E%% i pfabasq ?r with the pd gf apac §gur68 afea m&s@ﬁ

m xt ures of el PanSRIVENHSorl¥8 Py tioRe € Ml BARR! and§hdfaRall acidWale @k drdBal Mioride,
e,hydr of uran are pref erred. Bases suitable for process step (V| 1) ->

ar e t hdipgem| chieriedadroehlanc gicifanfemisasieil, a9¢bs eacidy dridoataedlic eidyde

al kal'i net g Qﬁ’egﬁi g5 such as lithium, sodium or potassium hydroxide,
alkali metal o gﬁ(c% |§ine earth metal carbonates or bicarbonates, such as

l'ithium, sodi um potassium cal cium or cesium carbonate, or sodium or
pot assi um lii're@sbsjﬂa@@m ot Qd) is gmemdly atred ot mtatesmperagthreasnge GrogodD Whioor100°C,

pot assi p& eraglg ‘[)C'(Ls ?dl rl‘{uep eag SosnI c%mb%tcgg‘% la% unc%r a oseherlc eqevate 0
tert- bU oXi ce es such as sodi um or s um acet at e,

al kali net a’eddaydjpmde& (& gdi‘bnaﬁis sofibayrit is generally carried out under atmospherrc pressure.

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

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

(XVI),

20 in which R', R%, R®, 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)



hydri de, am des such as sodiumamde, lithiumbis(trinmethylsilyl)am de or
lithium diisopropylam de, or organic am des such as pyridine,

triethyl'am ne, ethyldiisopropylam ne, N ‘nethyl norpholine or

N- met hyl pi peri di ne. Sodi um or potassi um hydroxi de or sodium acetate are 15
particularly preferred. Process step (VIIT) -4 (1X) is generally carried out
in a tenperature range fromOC to +100C, preferably from+20C to +80C. The
reaction can be carried out Uﬁger a hesdhg, el evated or reduced pressure
(e.g. fromO0.5to 5 bar). It ijsHEne¥ carried_out under atnospheric
pressure. lInert solvents forA : =3 FlnXI) are for exanple

hal ohydr ocar bons such as 20 Zi i chl or onet hane,

tetrachl oromet hane, tichlor - 0et hane, 1, 2- dichl oroethane
or trichloroethyl ene, et ‘ yl ether, dioxane, '

t et rahydr of uran, gl ycol hyl et hg di et hyl ene gk | di met hyl et her,
hydr ocar bons such as benzene, tol uene\ Xy e, hexane,” cycl ohexane or
petrol eum fractions, or other solvents dych as dinethyifornmanide, dinmethyl
sul foxi de, pyridine or acetonitrile. ItR's |ikew se possible to enploy

m xtures of the 25 solvents nentioned. Tol uene, hexane, diethyl ether or
tetrahydrofuran are preferred. Bases suitable for process step (X) --+ (X)
are the usuMhidhd ganRo Roprnd epahheverbeseningtidiceted gb@eer abl y i ncl ude al kal i
nmetal hydri des such as sodi um hydri de, am des such as sodi um am de, |ithium
bi s(trinet faabs%hbaﬁh% HLAE jiPfhe blebdiod! BF ALdrIORIBRYARTIASE 2 Ve AitBARbEpEIRH RETeSUCH
as pyridine, triethylam ne, ethyldiisopropylam ne, N-nethylnnrpﬂollne or

N- net hyl pi plermwa &@&X) Li t hi um di - 30 i sopropyl ani de, triethylanine or

et pyh di i sopropylam ne are particularly preferred. Process step (X) -> (XlI)

i skgenerally carried out in a tenpef e ra@%g from-20C to +50C,
preferaéfy fromOC to +30C. The reg§$$g% can elcarried out under

at nospheric, elevated or reduced pressure (e.g. from0.5to 5 bar). It is
general |y camhichdd out under atnospheric pressure. -39- Inert solvents for
process step (XI) + (XIl) -* (XII1) are for exanple hal ohydrocarbons such as
di chl or onetgrane,. 1 ﬁgg%_ , tetrachl oronet hane, trichl oroet hane,
tetrachlorgg?haﬁgﬁﬁﬁﬁgggé éhﬁgéoethane or trichloroethylene, ethers such as

di et hyl ethe&, di oxane, tetrahydrofuran, glycol
) 2111

R" s (C-Co)alkyt,

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.



di met hyl ether or diethy]ene glycol dinethy] ether, alcohols such as

met hanol , et hanol, n-propanol, 5 isopropanol, n-butanol or tert-butanol,
hydr ocar bons such as benzene, toluene, xylene, hexane, - cycl ohexaue or
petrol eum fractions, or other solvents su as ethyl acetate, acetone, _
wat er, di met hyl f or mam de, dlnethyl sul foXi de, pyridine or acetonitrile. It
S IlkeMAse OSSIb|e ure th e ene,
t et r ahydr of Eﬁan PR ofé’%eﬂeegﬁ) legM ot ﬁea%g 136%31?@%%"% t%egse %’tch%gj %Ove g i
sui tabl e f oW(OMIEIESE Ricepmpdinds of (hXIfbr)num CAK) ke @imenetdielyspitdble sratigirédcinor
organic bas%s These preferably include al kali netal hydroxi des such as,
for exanpl eMeNfai Em , sodi um or  pot assi um hydroxi de, al kali metal,

al kaline.-earth nmetal or heavy netal carbonates such as silver, thallium

lithium, spgitUelveROYGSSHLLR s@FIKYIN Qb CAITHY U forlRaRRE %aloa}df@dafboﬂetswh r
al kaline earth netal bicarbonates such as sodi um or potassium bi carbonate,

al kal i nbt aficlprepribang ddchiqiemethape,) btradderomethanep icklosethepergemashiorasthanc. slodti um
or potassiu lﬂgnjg@tﬂ e %‘1(91 r&lJéﬂ]i)JHnH r@the?ﬁgiéllj'%gfethgpgtﬁérs&ﬁﬂnett@lﬁhy@éhgﬁﬂ d col

al kali neta es suc as "sod . am des such as sodi um &
lithium or dlmotiwhmem ios (iethyylene alyt@ |dliry¢ﬂ})dr¢th@e op pthet sdiﬂemmsmln @ofpn@bxlfoamunllée or

T 0 azabi SgerSy SlRBe REHEuRE 2 (L BVACR N B S ERRP Y e

N- et hyl pi pmentdnethn:ﬁ?ﬁ@lﬁrmmmsmqbrafmedar bonat e, SOdI um hydride, 20
potassiiumtert-butoxide, |ithiumdiisopropylande, DBU, triethylanmne or

ethyldl | am .re 'cuIarI preferred. Catalysts sui abI for
or ovess  Cr oot 5ok Lo 1> (KR 56 peral e o i CHRBYRE SR APy
Suguki react100rC C‘ﬁﬁ%ﬁl&ﬁfbﬁl +§mt:etbwat5@°(§ tmb ré@Stionl @0 RXAARH ®ut under atmospherlc
»a-orobls(trlphenyl phosphi ne) pal | ad

tetraki s(tripREaPr Fseimprsierp sy demihg éb 5 baa)aﬂq lé&?flﬁf?(ub’ cyrrigd gytapnder gmosgheric

bls(d|phenyﬁ@£g§phaneferrocenyl)palIadlun(lI) chl oride are preferred.
Suitabl e catalyst ligands are preferably the |igands usual- for Suzuk
reactions, such as, for exanple, triphenyl phosphine, tri(o- tolyl)phosphine,

tribut yI P hngp\ﬁ Fﬂ@ntsjowmm%ﬁ(tm @H@HM prIds ph (RY) are far exmpiabﬂrl@hyﬁocmmmmh
1,1 -
L LB RS RO RO IR ity emepgrpens, %y

I s gener al | dicld@aoethand oouichlomeﬂnyleea;mﬂtwi ucke as dintlyel e‘ﬂnam,rmdf&ﬂ@@t gyl ether, dioxane,
tetrahtydrofuran, glycol dimethyl ether or diethylepe glycol dimethyl ether, hydrocarbons such as

benzene, toluene, xylene, hexane, cyclohexane or petrolenm 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 (XVII) + (XIX) — (XX) are
for example carbodiimides such as N N*-diethyl-, N,N-dipropyl-, N,N*-diisopropyl-, N,N'-dicyclo-
hexylcarbodiimide (DCC), N—(3-dlmethylammmsopropyi)_-N’-ethyicarbodumlde hydrochlorlde

25 (EDC), N-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—sﬁlfate or 2-tert-butyl-5-methylisoxazolium perchlorate, or
acylamino compounds such as 2-ethoxy-1-ethaxycarbonyl-1,2-dihydroquinoline, or isobutyl

_ chloroformate, Ipropanephosphonic anhydride, diethyl cyanophosphonate, | bis(2-0x0-3-

30 0xazblidi11yl)phosphory] éhloride, benzotriazol-1-yloxytris(dimethylamino)phosphonium
hexafluorophosphate (BOP), benzotriazol-1 -yl0xy—tris(pfrrolidino)phosphonium

' hexaﬂuorophosphate {(PyBOP), O-(benzotriazol-1-yl)-N, N.N' N "-tetramethyluronium
hexafluorophosphate (HBTU}, 2-(2-ox0-1-(2H)-pyridyl)-1,1 ,3,3—tetrameth§luronium



30 +200C, preferably from +50C to +150C. The reaction can be carried out
under atnospheric, elevated or reduced pressure (e.g. fromO0.5 to 5 bar).
It is generally carried out under atnospheric pressure. -40- lnert solvents -
for process step (XIU) (VI) are for exanp £ hal ohydr ocar bons such as
di chl oronet hane, trichl oronethane, tetrachl oronethane, trichloroethane,

tetrachl orogt hane,, 1,2- dighloroethan r trichl oroe th such as
i etyl ot neraranee™ LD’ 95 0N Pl SRl PEhIN b AR b hiturSHEh

di et hyl ene mxyftdrophiosphbia YHHAFUNSherabpedpeikts is ahbiagionsiithafaher sakilias|such as

n- pr opanol , | sopropanol,, n-hutanol qr tert-buta hydy ocar bon uch as
benzene, to}'glé#{@’,‘)}gi‘yg@ﬁéo,ie Iﬁﬂ?g e"ro&'hy S?EYSBF%%H‘I‘F[?, %SL@T M a%%?%@?ﬁs‘a%tﬁ as
di met hy! f or gabonaes, e@l §BRMRYSr potbkdi@y c&tBenafCR bRRIbbAdid, @r BiganiVahBE bade siich as, for

| i kewi se_possible to enpl oy m xtures of the solvents nentioned, Methanol,

et hanol ,5 wexedple, ttagthyaiiae.o Aapehyigprbeliga demaiuipipeddias r ¥d-dispprapyiethylgniogs

the silyl Obidh ol QGRS ShARES, - 1s-GibiccaDdo 6 SbRA GHNDYor hes.
usual 10 n@?ﬁog’s aﬁ ernative yp\g/l\n%{jlhjé’t hé ai dﬂ))é)c? a[ bas]e or Wi t@l}gth)e _%{i d 'of an
aci d. Suit atihzbispdelS 4dfundpr-etea 4BBY). BePs &PBOY| erntldAdh, wserlf |y owoindinatipry mithi ne
or-triethyléml . refer Lds are hydrogen fluoride, hydrogen
chlori de/ hydr ogﬁ{nbn%{%g%@ésgpﬂfbgﬂﬁmé%ﬁ%e rgi)eéﬁfe(g acid, trifluoroacetic acid
or toluenesuifonic acid. Process step (XIU --> (VlI) is generally carried
out in a tePpedsakity XVENGEXIX)0MA G800 tmerallP0Tried b ips ehqemhlry rango o 20°0
+80C. The reaction c e carrjed out u?lg’jer at nospheric, el evated or . .
reduced' br e€sti’8 @@?%’Qraﬁmﬁﬂbf)? fo, P Gafe Tepgtion oaty bR cptief UL ET AEPOGRIETiEn der
at mospher i Celpfaao féfuced PdisiG0 (0 WREHS0. RELOBA). s behetaNl® chrifiv® bt @BerQmdspReric
fopmula (1) in which R5 is nono- or di-(C3-C6)- al kylam nocarbonyl can be
pr@red byP'P¥P¥i al | y converting conpounds of the formula (XVil) z O (F)n R
R VR (XVIl), :

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,-Cg)-alkylamino,

15 (Cs5-Cg)-cycloalkylamine, N-(C;-Cg)-cycloalkyl-N-(C;-Cg)-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) '

(XX,
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
T m is tﬁe number 2 or 3,

in ar inert solvent where appropriate in the presence of an auxiliary base with a compound of the
formula (XXII)



R7 20 in which R, R2, R6, R and n each have the neaning indicated above,
in an inert solvent wth nmethoxymagnesi um net hyl carbonate [M Stiles, J.
Amer. Chem Soc. 81, 2598 (1959)] into carboxylic acids of the fornula
(XVI11) -41- RZHOCOON (F)n R 1 O (XVILHy, R6 R7 in which R, R2, RS,
Wand n each have the neaning indicated above, subsequently reacted in the
presence of a condensi ng agent andpﬁ]\fﬁnﬁmas h a conmpound of the

formula (XIX) 5 HNRLI3R14 (XIX), - i ich hydr ogen or (Cl-C6)-al kyl
and R74 is (Cl1-C6)-al kyl, 10 to give corrpounds of the formula (XX) R13 R? O
N-R14 HO (i#FwhichO (XX), R6

R is hydrogen, (C;-Co)-alkyl or (Cs-Cy)-cycloalkyl
and

5 RY¥  ishydrogen or (C;-Ce)-alkyl,
or

1 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)

(XXIII),
10
in which R?, RY, RS, R%, R7, R®, R'®, m and n each have the meaning indicated above,
Q - 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.

~ Inmert solvents for process step (XXI) + (XXII) —» (XXII) are for example ethers such as

' tetrahydrofuran, dioxane, glycol dimethyl ether or diethylene glycol dimethyl ether, alcohols such

as methanol, ethanbl,_' n-propanel, isopropanol, n-butanol or rert-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 méntioned. Ethanol, dimethylformamide,

dimethy] sulfoxide or xylene are preferred.



R7 in which Rl, R2, R R7, R13, R34 and n each have the neaning indicated
above, and then further convertlng the latter where appropriate by the
reaction sequences described in WD 00/08007. -42- The conpounds of the
formula (XVIl) can be obtained by the pr%ﬁqsses descri bed above or in WO
00/ 08007. The conpounds of the fornmula (XI'X) are commercially avail able or
.di scl osed |n he literatur | nert s n PrOGeSs step 1) a
Oan 173 S ar cAPEHIE paeh e Uk G ot seB s Don oh <L P ERE S b hutal tiedenf or
trichloro rreérhmbasesetrh@s@ kT TR it aiae alkhli infd] OF@etibanach b€ firashhgle,optiftans,
1, 2- drch]oroethane or trrchloroetg¥lene et hers such as_diethyl ether,

di oxane, t eRqtaspEHISAGKidR alkglyRet shreisth peigbrarbonatgs sich g @W&P%P&/ ssium

di met hyl et h@gona® rall@thhﬁ'étal%?hﬁ(ﬁ@%&hsdg Ghaids @t BydEaf O BRhbesuch & wRtdMhine

sul foxi de or acetonitrile kew se possible to enploy m xtures of the
sol vent & mﬁﬁﬁM&M¥mmHﬁwﬁm¢w1fornanlde is preferred. 10 Process step (XVII)
-+ (XVI11) is generally carried out in a tenperature range fromOCto Q

i nosphor coet Sl ORD £l 3 AR s BRI GRTLA SRR E g O

general |y car2ded, mm&n&hd&mn&ﬁﬁﬁmpHGEWfiTb¢eaahmemnbmeﬂﬁmbmﬂumhtmmbqﬂwﬁ%

e 715" cHPERET FARES FPTR < GRS SPLIABRRB AR AL nae el

~trichl oroetfransre. t et rachl or oet hane, 1, 2- dichl oroet hane or
trichloroethylene ethers such as diethyl ether, nethyl tert-butyl ether,

dioxane trah ur an lyc di net h e her or, djethyl ene gl ycol. .
Gt e y10 oo it S cipB iR 1B, e oot SRl AlsS S REMEEE R ae
cygtghex anetrz@r@foﬁﬂiﬁfo@sl A EToASH drO}s of Midi A8 RS Lutsewen IS ccﬁﬁ{@bmcﬁsof R fyhula ()
acéat e, acetone, 2-butanone, dinethylfornmam de, dinethylacetam de, dinethyl

sul f oxi de, WichaiatBmed by ghe WWF]W%S}P?%@PEH ﬁé"fbﬁra"ﬁmﬁm%"f fupctiagal greunsi se

possi bl e t o eplQYoulby hdiheds Rialti e 1:RPANE LS indRBE FR RSApI b IRLAY FSraikRab.de
and tetrahydrofuran are preferred.
acylation, amination, esterification, ester cleavage, hydrogenation, oxidation and reduction. '

15 Preparation of the compounds according to the invention can be illustrated by the following

synthesis schemes:

Scheme 1

RO OH

- OR
OR COOAlkyl
a) Q COOAlkyl
+ X —

OR |
OR g
b) COQOH | c)
——— —-———-—’-_
A Co-0
RO o R’

— see WO 00/08007



Condensi ng agents suitable for the amde formation in process step (XVIII) +
(XIX) -> (XX) are for exanple carbodiimnmdes such as NA"-di et hyl -

NN -di propyl -, N N -diisopropyl-, N N-dicyclo- hexylcarbodiim de (DCO),

N- (3- di net hyl am noi sopropyl ) - N -et hyl caredi i m de hydrochl oride 25 (EDC),
N-cycl ohexyl car bodi i m de- N - pr opyI oxynet hyl - pol ystyr ene (PS—car bodi i m de) or

phosgene deg,i vat es su h _as NN - bonyl |mdaz z
conmpounds i%(ch yIpo SS' eny BT% oggzo ERY q;]g suI po%asﬁé% %Lr'b%e
as 2-ethoxy-1-ethoxycarbonyl -1, 2-di hydr oqui nol i ne, or isobutyl
chl or of or mat e, propanephosphonlc anhydri de, di et hyl cyanophosphonate,
benzotriazol -1 -yl oxytris(di nethyl am no) phosphoni um hexaf | uor ophosphat e
(BOP), benzotriagol - 1oyl oxy-tris(pyrrolgdi no)d)hosphonl um R
BOP) ,

O (benzotri azol
(HBTU), 2-(2-0 ZB)-rlayI)"-ll
O (7- azabenR! OHyl ) -N, N, N, R~ t et amet(?]yl ur oni unR” hexa Iuopophosphate
(HATU), where appropriate in conbination with further auxiliaries such as
al kali metal carbonateg, e.q sol%i um or potassi gm car £ or Dbicarbonate,
or organic am ne bases $uch gs, ¥0r 5 exanple, tieth
orwl/ 8- di azabicyclo MU, each in
conbl nation with R'fiettHylan¥ne or N, N-d||sRirop eth ar 8 preferred.
tenperature range from-20C 10 to +100C, preferably fromOC to +50C. The
reaction can be carried @ut under atnospheric, elevated or reduced pressure
pressure. Thehkonpounds agcord e invention of the forrmula (I) in
which R ant—TRzZ™are ea — see WO 00/08007

RI

2-tert-but ylhet&lmm&wl Gﬂstzlﬂiohphmz,pelﬂ@Mepmﬁd&;_lorme, 0°acyllah} no corrpounds such -
bi s(2- oxo- DRINCL a7 0l i di nyl ) phosphoryl chloride,
hexaf | uor ophosph
' 2 F)

tetrafl uoroboral [PTU) or @
1- hydr oxybenzotri azol e (HOBt) or N hydroxysuccini m de (H%u) and as bases
N- et hyl nmor phél i ne, N Qi perl di ne} N, N-di i_sGR[ op¥l et ,, 2 ne,
pygidi ne, 4TNRG et hy \4 i e, T, 57di aza ‘ - 5-ene (DBN)
Process step (XVI11) + (XIX) a (XX) is generally carried out in a
(e.g. from0.5 to 5 bar).[ It i$ generally carrled out under atnospheric

5 [d) 1. Lithium hexamethyldisilazide, trimethylsilyl chloride, THF, -78°C — RT; 2, N-

Rl!l

bromosuceinimide, 0°C —> RT; 3. 1 N sodium hydroxide solution, RT; or: 1. copper(Il) bromide,
ethyl acetate/chioroform, 65°C; 2. sodium acetate, ethanol, 80°C; e): bromine, dioxane/diethyl

ether, -5°C — 0°C; or: copper(Il} bromide, ethyl acetate/chloroform, 65°C; f): fert-

butyldimethylsilyl triflucromethanesulfonate, triethylamine, diethyl ether, 0°C — RT; g}
10 phenyiboronic acid derivative, sodium carbonate, te_trakis(triphenylphosphine)palladium(O),

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



or' n- propoxy which are substituted in position 2 or 3 by am no, nono- or
-(Cl-Co6) -al kyl ami no, 15 (C3-C%)- cycl oal kyl am no,
- N-(Cs CB) - cycl oal kyl - N(C1- 06) -al kyl amino or by a 4- to 7-nenbered
het erocycl e which is bonded via an N atom_can al so be prepared by reacting
conpounds of the formula (XXI) 3 4 X2- (dlzl‘Z)ND(F) VR7 X? (CH2)nD in
which R3, R4, R5, R6, Rl and n each have the neaning indicated above, 20 X2
is a suitab¥Eemedyi ng group such as, for exanple, hal ogen, nesylate or
tosylate and mis the nunber2or3, in an inert solvent where appropriate in
the presence of an auxiliary hgse with a conpound of the formula (XXII)
-44- | RI5R16 ( XXkl)icH g.n_@hl ch 5 is hydrogen, (Cl-0C6)-alkyl or
(C3-Cg) -cycl oal kyl arf" RO, i 3 drogen or (CI-CG) al kyl, or R15 and R16
together with the nitrog ' ' ey are bondedforma4 to
7-menbered heterocycl i ‘ of the formula (XXIl1) RI\ R3 R4
1s N-(CH2) m O HO R5
X—(CH,):— o)

R\
N—(CH,)
-
R\ -
HI/N—(CHz)m—O
R

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

Scheme 4




15 RN-(CH2)mO O/ .s (XXIll), RR7 fOin which R3, R4, R5, R6, R, R 5,
R16, m and n each have the neaning indicated above, and then further

nodi fying the latter where appropriate by the reaction sequences descri bed
in WD 00/08007. The conpounds of the forgula (XXI) can be obtai ned by the
processes described above or in 15 WO 06%8007 The corrpounds of the
formula (XXIl1) are comercially avail abl e or disgcl sed I n e liter ure

I nert sol vdht efhgryirsaesaus mefhy cf"@@ﬂa PMEGOp5C (W ?f'lz?mé%oéITy st
et hers suchphaghodifh! ahﬁ%f@lﬁ)l‘é?% phatd OXERBOPY! Y Cltsortbpvlkidmisd, herdiféthylamine

di et hyl ene gI ycol di net hoy her, al cohols such "as nethanol, ethanol,
n- pr opanol hyP®eBewfsaRbF, 0°6l-but anol or tert-butanol, hydrocarbons such as 20
t ol uene or xylene, or ot her sol vents such as ace‘tone di met hyl f or mam de or

di met hyl  suhfQx g&mdé becobdd gj tb lﬁ%\,\ﬁl§£ﬁ19ﬁ) $8)eRlafiabie pﬁimllaémogr@ai( bl‘é?&'ﬁesozindtéﬂﬁ be
sol vents nentioned. Ethanol”, dinmethylformam de, dineth f oxi de or

xyl ene &r e ysedefon theepreventisn awdm’ﬁﬂtmwt wfmgﬁsrsgulmsemﬁoﬁﬂllmlhcﬁﬁx argt wprepwex| ) +
XXI') -3 h | '
(901 3 R Rl ST G S BRBEes

pot assi um Hyoroe 8oy, al kali netal or al kaline earth netal carbonates such as

sodi um or potassium carbonat e, aI kali metal hydrides such as sodium
hydri de or or gani c amnssu friet

, h.,a e r
¥yl di | sopHB YT EIHCA-PA B S e SO BpHep A S R moAspigs of - gl 1
carri ed oOutactiitydarddesFP LRI & ERAAR paftRiar Z8Che ttRatheROEE ckpﬁxﬁé exfRklnyatdry aaa +70C
to +150C. The reaction can be carried out under atnospheri|
autoimmune diseases (such as, for example, Crohn's disease, ulceratlve ‘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 [iver 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 invenfion are further ‘suitable, because of their

20 inhibitory/modulatory activity on NF-xB and/or AP-l-mediated signal transduction for the

_ treatment of hyperproliferative disorders such as solid tumors (such as, for .example, breast cancer,

Q Jung éancer, 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 wurinary 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.



el evated or reduced pressure (e.g. fromO0.5 to 5 bar). It is generally
carried out under atnospheric pressure. 10 The conpounds according to the
i nvention can, if expedient, also be prepared by synthetic transfornations
of functional groups of individual substituents in conpounds of the fornula
(1) which are obtained by the processes éscri bed above. Such

transformatjons of fungti are rrledot b rreth ds. usual

the liter at'h’Fé’r?ﬁ’H Pyet l%g‘rﬁﬁrr%@éﬁi) fhe usg 8 gg@gpqug %ﬂ‘}{“& , IMVeRHOR glrl on,
am nation, sdueikfd aRbic@Rent O6f Se GbAAMAGRI/ P HEHvaGRAI @BordQX apédaamsr éMithe
reduction. 15 Preparation of the conpounds according to the invention can be

-|IIustratecﬁf%?n?ﬂ’ﬁ’@“?dcﬂlﬁomﬁﬁg synt hesi s schemes: Schene | OR OR COQAl kyl \
+ X1 \' R a) RO COQAIkyl / ORO/ OCHRL ORORO b) I COON RO/ ORL RO

OR see Q040808 entidBrrtheX rélatB@doQ08RhoPibr the HeATShibRi/SAHRAABHE of disorders,
2-but anone, 80C, b): potassium carbonate, mnethanol/water, 65C

C
phosphody| esprciatly ¢ thezaferemeitiopd disordeys by usig] an @‘&q@mm@w of # lggstone of the

compounds accordmg to the invention.

The compounds according to the invention can be employéd alone or, if required, in combination

with other active ingredients.-The present invention further relates to medicaments éomprising at

least one compound according to the invention and one or more further active ingredients, in

10 particular for the treatment and/or prevention of the aforementioned disorders. Examples of

Q 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,
15  they can be administered in a suitable way such as, for example, by the oral, parenteral, pulmonal,
nasal, sublingnal, 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.

20 Suitable for oral administration are administration forms which function according to the prior art

Q 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

dissotved form, such as, for example, tablets (uncoated or coated tablets, for example having

_ enteric coatingé or coatings which are insoluble or dissolve with a delay and control the release of

25 the compound according to the invention), tablets which disintegrate rapidly in the mouth,. or
films/wafers, films/lyophilizates, capsules (for exmnple hard or soft gelatin capsules), sugar-coated

tablets, granules, pellets, powders, emulisions, suspensions, aerosols or-soluticons.

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

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



CH3d) - \e) Br HR f OR f OROSR3I ROSR3 Br R OR OR.. R
O- - see WD 00/08007 R OR' 5 [d): 1. Lithium hexanethyldisilazide,
trimethylsilyl chloride, TUF, -78C -r RT; 2. N bronosuccinimde, 0C --> RT;
3. 1 N sodi um hydroxi de sol ution, RT; or s 1. copper(]]) brom de, ethyl
acetate/chloroform 65C, 2. sodiun1acetétgf et hanol, 80C, e): bronine,

di oxane/ di et h ether, -5C.-* QC. or: copper romde ethyl. .. .. .
acet at e/ chl %.}1%{&:18 rf?ﬁ tp%gt&ar %n nigtgafion r Eﬁs)ﬂed ?cﬁﬁ%}%léiqgwnaceu%cal %orrn\é for 1nha1.at1on

trifl uor onmetih@ngrubdvaRAtithalets, inebilb@yyinag bl Bythtick Nersprad§ tbletRTor Ghzual O
phenyl boroni ¢ acid derivative, sodium carbonate, L o

t et raki s(t riuphreg rwesh Fﬁ%‘)’ﬁgﬂf%dﬁlﬁ(‘fﬁ?m of GAnselRe StRpegioriey prepargiions oy hggen
chloride inei . Viinal Ozpsitlés g0 a6 §eh GorRClIGtionR T thaking /mixRFRS MBpophie
X-(CH 2)m &8 g ﬁ(%i’ar% SR I%lql) e ot 6tions 12 ff’?é”b) OO B 1
N- ( CH2) r'n Osuspensions, 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 éccording to the invention can be converted into the stated administration forms.

This can take place in a manner known per sé 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), enjulsiﬁers 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 0.0l 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 ingredieﬁt_, nature of the preparation and time or interval over which administration tekes
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 fo

the examples.

The percentage data in the following tests and examples are, unless indicated otherwise,



f'R [m=2 or 3, X = halogen; i): ethanol, 70C]. Schene 4 O HOO R . Ho
R. RpCOOH ROJOROO/ ~" OO0OCH ORHONCH3 } I ~\ RROO R111
5 -48- [j): nethoxymagnesi um net hyl carbonate, DMF, 100C, k):

benzotriazol -1 -yl oxytripyrrolidino- phosp?gpiunlhexafluorophosphate (PyBOP),
di i sopropyl et hyl am ne, di nethyl am ne hydrochloride, THF, 0C 1. The
conpounds accord|n to the invention hav uabl e pharacal ogi

properties BffGeags Béwmgﬂﬂgﬁﬁi?%PmF %@éﬁbﬁﬁﬁaﬁﬁﬂd‘Fﬁﬁ g“%?mﬂPE@Pﬂbrs
i n humans aa&amtmtqmﬂﬂnwsoﬁmenmmu@fcas@hagetdldagwmed by an increased

met abolic stability conpared with the conpounds described in W) 00/08007.
The conpounds according to the invention are potent inhibitors/nodul ators of
NF-icB and/or AP-1 activity and are suitable as such in particular for the
treatnment of chronic inflammatory and




10 autoi mune di seases (such as, for exanple, Crohn's disease, ulcerative
colitis, rheumatoid arthritis, psoriasis, nultiple sclerosis, |upus, asthnmg,
di abetes), cardi ovascul ar disorders (such as, for exanple, coronary heart
di sease, myocardial infarction, atherosckerosis, restenosis, thronboses),
fibrotic disorders of the liver and other organs, cerebrovascul ar disorders
(such as, for a e, stroke, craniocerebral trauma, spinal cord injuries)
and chronié“neui%@ggéﬁerative 15 di sorders (such as, for exanple,

Al zhei ner' s di sease, Parkinson's disease, Huntington's chorea, anyotrophic
| at eral scladbp&isionfer i pheral neuropat hies and chronic pain). They can
additionally be used for the prophylaxis and/or therapy of radiation
damage, transpl ant rejecEi”n, sqfsis and septic shock, and of bacteri al
meni ngi ti s”>PThe conpound °§@%HWH'ng to the invention are further suitable
because of pgdreir 20 i nhphtdterenipDiriatial m BSHi vity on NF-icB and/ or

AP- 1-nmedi at ed signal transduction for the treatnent of hyperproliferative
di sorders $Mh as solid fdfrbieetndigerrmide for exanpl e, breast cancer, |ung
cancer, tugigoof the brghﬂﬁ%ﬁgmg&k&he nervous system skin cancer, liver
cancer, tunors of the reFro uctive organs, tunors of the digestive tract,
bl adder ca®8br, tunors oEletiespuyiquigation (mMs) systens, tunmors of various
endocri ne %iands, tunDrsHBE,éhe eye), |ynphomas (such as, for exanple, 25
Hodgki n' s di sease, Iynphonag of the central nervous system, sarcomas (such
as, for ex&@Pple, osteosHighpmasyre/highpirtsmaceigsiy chrodhateguaklem as (such as, for
exanpl e, acute.nyeloid | eukem a, ., | hobl astic | eukem as, nyel ogenous
Ieukenias)iﬁ¥ﬁ§ conpound§°ﬂ§%§F@FHaxggﬂ%ﬁ%%¥ﬁW§HPﬁ%ﬁm?g% further be used
fo‘ he prefhyl axi s and/ Rfindwdiy apy of viral disorders, in particular

di‘gor ders caused by H'V, HTLV, Epstein-Barr virus, cytonegal ovirus (CW)
and/ or adefA®Viruses. 30 *ﬁ%”ﬁ?ﬁ@@%?yinvention further relates to the use of
the conpoumgsr accor di ng Naclbdehakrote Mésbihed Gecttdigopyt r eat ment and/ or
prevention of disorders, especially of the aforenentioned disorders. -49-
The presen®Finvention fuRefir relates to the use of the conpounds according

to the invgrtion for preduct heament for the treatnent and/or
RRE KERsfpECH D

prevention of disorders, esp tthe aforenentioned disorders.

R, Retention time (in HPLC)
. TEA Triethylamine
. tert. Tertiary
THE Tetrahydrofuran
uv Ul‘r_rziviolet
viv Volume to volume (in liquid/liquid mixtures)

HPLC and LC/MS methods:
5 Method ];

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

0ODS-4 HE, 50 mm x 2.0 mm, 3 pm; eluent A: 11 of water + 1 ml of 50% formic acid,' eluentB: 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.r rate: 0.8 ml/min; UV
10 detection: 208-400 nm.

Method 2:

Instrument: Micromass Quattro LCZ with HPL.C Agilent Series 1100; Column: Grom-Sil 120
0ODS-4 HE, 50 mm x 2.0 mm, 3 pm; eluent A: 1 1 of water + 1 ml of 50% formic acid, eluent B: 1 1



The present invention further relates to a nethod for the treatnent and/or
prevention of disorders, 5 especially of the aforenentioned disorders, by
using an effective anount of at |east one of the conpounds according to the
i nvention. The conmpounds according to thﬁ i nvention can be enployed al one
or, if required, in conmbination wth ot &F active i ngredients. The present
invention further relates to nedicanments conprising at |east one conpound
accordi ng tab 2eqienifrifa e Atmplod S8trdfoerie agd; B‘f@ﬂfl@t'ﬁ%‘%ﬂ&%&ﬁ Veogﬁﬁ?é‘éﬂtyéﬁt?z?n 10
particul ar r3gb ty egt aEN{qeand/or i on r tol

di sorders. rEﬁar?p/hg‘s o?a} ’gﬁs%ﬂfa I—g4csgﬁ'§]| ﬁgh{/lzgnoda%%tlgg\}g ?lnglrlggegr{?tgm |’CLI1V may
be pref er abletectian2d848dnar e subst ances having cytostatic or cytotoxic
activity, antiinflammatory substances (e.g. corticosteroids, NSAIDs) and
subst ances hq%/l@ neuroprotective activity. The conpounds according to the

i nvention * systemically and/or locally. For this purpose, 15 they
can be admnistered in a suitable way such as, for exanple, by the oral,

par ent ersal ,Mp Uhstinmant, typs) ddizbomass B LA insinime;majzpe BeralAllimee 289(Q; bmmal |

t ransder nal junctival ., .otic route qr,.as i eco unds
accor di ng t%o‘?lfirwéi @v@hg'?c}#’étgnmﬁé‘ B}W’%‘%PE’I‘ 8@Brft$]§8 F’i‘i &tqs({?‘l WFnagPdo
sui tabl e fdent ROSRrANTDI: mﬁp&ﬂpgﬁaxeﬁte@o mi55%W 1208 i 40% Br-3l4.5 min 90% B
adm nistration are admnistration fTorns which function according to the

prior art -arfeé wislI0Vep; avhe %%ﬁb&m@@: &8 aur 817 A g lmin thdS imiw BAE ymin ph.amjn

and/or in ey whi ch contain the conpounds according to
t he mvent% I n’g{gf@g?‘g’{ ﬁbﬁeﬁgn dr or anor phi zed and/or dissolved form such

as, for exanple, tablets (uncoated or coated.tablets, for exanple having
ez@i dOCOMﬂz@b&;or coatings which are insoluble or dissolve with a delay,
a ontrol the release of 25 the conmpound according to the invention),

tabl ets V\/m di.sint.e ate raldl (a0 I I rsq
films/lyophi ?llgsgimélsent g’é\ cro Z)Q ef%ar“nég mesmﬁ)myg %I?e o#pt P\é\?lgﬁ capsures)
sugar - coat eﬂmwa;hiohﬁm Ggflﬁlﬂllé@s()me! HEet 5, mpovtians 3. qumlememm; waersipEigilefis,

aerosol s or ution nt er al istra n gan ke I ace W
avoi dance (§ “%%E)é‘a?/bter Bt taéﬁor(%ﬁ“gﬂag%flroé\?éﬁgﬁf?m a‘i‘chg 'ﬁ%é’?m TUQ’ B—
| ntracar di 3% min§% a5 R 13tmiR 704" LABUNRRII0VPE W 4.5 G0 H; Me?50@) RASAEPL I ON

e.
(e-9. 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 um; eluent B: acetonitrile + 500 pl of 50% formic |

acid/l; efuent A: water + 500 pl of 50% formic acid/l; gradient: 0.0 min 0% B — 0.2 min 0% B —»
20 2.9 min 70% B — 3.1 min 90% B — 4.5 min 90% B; oven: 50°C; flow rate: 0.8 mi/min; UV

_ detection: 210 nm,
Method 6:

MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795; columm:
Phenomenex Synergi 2p 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 + 0.5 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 mi/min; oven: 50°C; UV detection: 210 nm.



30 intranuscul ar, subcutaneous, intracutaneous, percutaneous or
intraperitoneal). Adninistration forns suitable for parenteral

adm nistration are, inter alia, preparations for injection and infusion in-
the formof solutions, suspensions, enulsions, |yophilizates or sterile
powders. -50- Suitabl e for the other adnPffstration routes are, for exanple,
phar maceutical forms for inhalation (inter alia powder inhalers,

nebul i zer sMethpils’al drops, sol utions or sprays; tablets for |ingual,
sublingual or buccal administration, filns/wafers or capsules,

SUPPOSI t OF @Sy mBC RALBILQNSladk M LOE w1ﬁmaf~]§L@rA§)éﬁt5 Seri@ai1 DR cohBRS W SomAAKEOUS
suspensions (lotions, shaking mxtures), Iipophilic 5 suspensions,

oi nt ment s, Syresgirfy, HytdraRE désrovay 29 mmrrafbem ﬁ]@elﬁ%ﬂ dnbwiter 0.5 g o 9% formig 4cid,
pastes, f d e r

adm ni str aglﬁ%ﬁt ?spgéfé?eﬂ?‘g %2 5en!(l:lln‘!ia}ll ?)Drngl a%‘ﬁ:%l éetn%@ g(ril)l{ 9%61@2%&5 ?)At}%ds
accordi 5g tianlfrhie —b 2\semini 3966 A;’iﬂmbﬁlté:?) mheﬂﬂi esl3 Do Svhe, fhdvataed ﬁﬁﬂﬂlmi—)&l $ atin on

forms. This take place in a. kno per se by mxing with inert,
non-t oxi c, Sﬁh‘g%@ﬁ%% 1“yove¥0§’395[152151?f8°t5’%%&n€hts These exci pi ents
include, inter alia, carriers (for exanple mcrocrystalline cellul ose,

| act ose, nmampdd®.), solvents (e.g. liquid polyethylene glycols), enulsifiers
and dispersants or wetting agents (for exanple sodium dodecyl sulfate

pol yoxysor bitan ol eat e) inders (for exarrpl vi nyl pyrroli %

N et 1o SiTeRgRt Ao FEREm (hh Yo g BEreNy | 100) e RE ik 190
ant i oxi danigHhS4ER, SFmmh0L.0 XA eluBRGORIcE watet H) mi 6PS1% forfaR a0id, £10&H BADI C

pi gnents 15 such’ as, for exarrpl e, iron oxides) and maski ng flavors and/ or

odors. 1The om@wmﬂeﬁnwgﬁpf 6@%ffm1¢1@qﬂd,r%4@a€tné§) ¢ pinEPcAmerh S mEolRIs 4 -ng2 &t

- one cQ ng ac rdJnu t ian S | t e or
mor e i nert," n@ﬁyt’gm cg? armft’:é%ﬁ ggl gdl}}’talbcfm!il %53481 é?éé/n'%% B 'BW‘%‘O g‘ﬁ}; use
t her eof fordet"edﬂﬁmaim)rnﬁﬂeml oned purpose_s It has generally proved
advant ageous to adnminister on parenteral adm nistration amnpunts of about 20
0.001 to 1;@/ lég;_ preferably about 0.01 to 0.5 ng/kg, of body weight to
achi eve ef results, and on oral adm nistration the dosage is about
0.01 to 100 ny/ kg, preferably about 0.01 to CD 20 ng/kg, and very
particul ar MS pisefuaenpe: Mitrobdassl GQNEIPRG, ingttunke@tlyypee MGhdrs 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 — 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 mimin; UV detection: 210 nm.
Method 10:

Q 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 ptm; eluent A: water + 0.1% formic acid,
eluent B: acetonitriie -+ 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 pin; eluent A: 11 of water + 1 ml of 50% fbnnic 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. | |



It may neverthel ess be necessary where appropriate to deviate fromthe
stated anmounts, in particular as a function of the body weight, route of
adm ni stration, 'individual response to the 25 active ingredient, nature of
the preparation and tine or interval over which adm nistration takes place.
Thus, it may be sufficient in some cases ¥¢ nake do with | ess than the

af orenenti oned m ni num anount, whereas in other cases the stated upper
limit nust MethedtEeded. It may in the event of administration of |arger
anounts be advisable to divide these into a plurality of individual doses

over the days Rerb6t k! MrBEasS RN PIAI Y iﬁs‘ﬁ*ﬂ&gﬁt”ﬁﬂé Swhteds USTihae © o€ column:
invention. The inventi'on is not restricted to the exanples. The percentage
data in theUptisphanird, $&mmsx A e ddhpineeuent 8; assiindgls i $f’% fradr wihelpptss,
-51- percentage cwelaght:..parts., ard s, b i-ght,, =0l yent. raf i0s
dilution r a‘fvf%grség‘%ﬁ'\é}%ﬁ‘g“éﬁ?‘rj’a@rﬁeﬁ“'%&g gn i%% f%%wﬁlggﬁé/ ?q%‘? lgg%t]?%g'sar e
i n each zasgintABELH; SenVAEONBow te: DA mA. 0. BXADRIES ADRIeY.7akileis — 55.0fn 1.25
Boiling point DCl_Direct chem cal ionization (in M) DM

NN- Di net hy | RbmipaFiVdltectipse) Bitet hyl  sul f oxi de ESI El ectrospray i oni zati on
(in M5) H Hour(s) HPLC H gh pressure/high performance |iquid chronatography
LG M5 Coupl gephd @i d chr omat ogr aphy- mass spectroscopy mnmin. Mnute(s)

MS instrument type: Micromass ZQ; HPLC instfument 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, etuent B: 1 1 of acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 90%
Q A - 2.5 min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min I 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 in.strument type: Waters Alliance 2795; column:
15 Merck Chromolith SpeedROD RP-18e 50 mm x 4.6 mm; eluent A: water + 500 ui 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 mi/min — 2.0 niin 3.0 ml/min - 4.0 -

min 3.0 ml/min; UV detection: 210 nm.
Chiral HPL.C methods;

Q 20  Method 15A (preparative);

Columm; Chiral silica gel selector Daicel Chiralpak AD; 10 pm, 250 x 20mm; 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 (analvtical):

25 Column: Chiral silica gel selector Daicel Chiralpak AD; 10 pm, 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,



M5 Mass spectroscopy NVR Nucl ear magnetic resonance spectroscopy RF Refl ux
RT Roomtenperature (20C) R, Retention tine (in HPLC) TEA Triethyl am ne
tert. Tertiary TIIF Tetrahydrofuran WU traviolet v/v Volune to volume (in
liquid/liquid mxtures) HPLC and.LC/ M5 _pethods: 5 Method I: Instrunent:

M cromass Platform LCZ with HPLC Agilent “Series 1100; Colum: G omSil 120
ODS- 4 BE, . Im eluent A- 1 1 of water + i m of 50%formc
acid, el uem—fp—%gm stonitrile + 1 m of 50%formc acid; gradient:
0.0 mMn 100% A --r 0.2 min 100%A -* 2.9 mn 30%A -* 3.1 min 10%A -> 4.5
mn 10% A; Coue: 615@1 sﬁlﬁdaV\gd’laie&.ctoQ Baitel / ChiiralpakV ADM; deuactA50ny 220Bm4 @lhemm

Met hod 2: Instru attro L i.th 11 PLC Agilent es.1100;
Col um: & Gﬁ‘?t‘@}“FIq ﬁnﬁlgle%‘aﬁﬂe 9021%(%1‘ ?I?Wn‘iat Ijﬁe‘ﬁl/ [i?fi BFiRat er

+ 1 nl of @Qa/‘hlfn()ﬂ’eﬁﬁb&aﬁfé' g5°Celsa!ﬁﬁJIH]oﬁ1n nhce‘torﬂ?‘ilek@éthe@:@ﬁim@fvﬂ e +1 m of 50%
formc acid, gradient: 0.0 min 100% A 0.2 min 100%A -* 2.9° mn 30%A -4
3.1 mn 10%A-45mn 10% A; oven: 55C, flowrate: 0.8 m/mn; W

det ect i én: Mud/6B (3 g:hod 3: 5 M5 instrunment type: Mcromass ZQ HPLC

i nst runment type Waters Alliance 2790; col um:

Column: Daicel Chiralpak AD-H; 5 pum, 250 x 20 mm; eluent: acetomtrliefmethanol + 0.2%

_diethylamine 90:10 (v/v); flow rate: 1.0 ml/min; UV detection: 220 nm; temperature: 25°C; sample

loading in eluent.

Method II?A {preparative):

. 10 Column: Chiral silica gel .selector Daicel Chiralpak AD-H; 5pm, 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 (analvticalk:

Column: Chiral silica gel selector Daicel Chiralpak AD-H; 5 um, 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 mlmin; 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; 5um, 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.



Goin-Si] 120 ODS-4 HE, 50 nmx 2 mm 3.0 m eluent B:. acetonitrile + 0.05%
formc acid, eluent A. water + 0.05%formc acid; gradient: 0.0 mn 5%B -3
2.0 min 40%B --> 4.5 mMn 90%B -> 5.5 nmn 90% B; oven: 45C, flowrate: 0.0
mno75mM/mn-+45mnO0.75mM/mn-455mn 1.25 mMlmn;, W
detection: 210 nm 10 Method 4: MB instrifent type: M cromass ZQ HPLC

i nstrunment type: TSP P4000, TSP AS300, TSP Wv3000; colum: GomSil 120
ODS- 4 HE, MEflrad19BFanadyticad): 0 p,m eluent A: water + 250 Id of 50%formic
acid/l, eluent B: acetonitrile + 250 | of 50%fornmic acid/l; gradient: 0.0

mn 0% B 5 81119(}71]2 cHirl) i léel S ]eg‘ng?ic? n(‘fﬁﬁr%p%i/ﬁ?é ? émnbﬂ) P Q%/Onﬁn éfuéht: 56t[{55151 49 0%

B: oven: ow rate: tion: 210 nm Method 5: M
i nst runent OQVQéIeWWMW %@ OHPh@ninn $1V detestiont Y3 nmiMampesitusg: I25éﬁcean3ﬂ'@0,
col umm: Si.] ;120 ODS-4 HE, 50 mMmmx 2 mm 3.0 m eluent B: acetonitrile

+ 500 | of H}(gffb?lﬁ% acid/l; eluent A water + 500 ] of 50%formic acid/l;
gradient:- 0.0 min 0% B -r 0.2 min 0%B ->20 2.9 min 70%B - 3.1 min 90%B
-* 4.5 & nMRdBIAGweparatb@C; flow rate: 0.8 nl/mn; U/ detection: 210 nm

‘Met hod 6: MS instrunent type M cromass ZQ HPLC instrunment type: Waters

Al liance 2795: colum:... : 0 4 mm
ol vent A - Eoing; il BT peariog KBD)8 sth b i b ot o ppmegac s
acetoni tri hfﬂlcl‘he fam{;cm@rogﬂmﬁa% fiopm gsteg Rolmngref@hie nbhe;&ndﬁnémyq t&0%0 ethdravt r at e
l1mMlmn-->2 30% A, flowrate 2 Md/mn -* 3.0 mipn 5%A_ flowrate 2
m/mn -*4)s ﬂﬂ“h raje, 25 mi/migyy U4 detostip: Mﬁ%ﬂ%&@ﬁerﬂ%ﬁ 467 dunide petine 310
inn. -54- %ﬁéﬁ%g&emi,]qa{_gwﬁmﬂlm cromass Platform LCZ with HPLC Agil ent
Series 1100; co Phenomenex Synergi 2M Hydro-RP Mercury 20 mm x 4 mm

elyent A | | of water + 0.5 mM of 50%formc acid,
” 10 Method 20B (analvtical):

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

loading in eluent.

Method 22A (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.



eluent B: 1 1 of acetonitrile + 0.5 m of 50%formc acid; gradient: 0.0 mn
90% A, flowrate 5 1 M/mn 2.5 mn 30%A flowrate 2 mMl/mn -a 3.0 mn 5%
A flowrate 2 mM/mn -* 4.5 mMmn 5WA flowrate 2 mMlmn; oven: 50C UWV

detection: 210 nm Method 8: Instrunent: cronmass Platform LCZ with HPLC
Agil ent Series 1100; colum: GomSil 120°°0AS-4 HE, 50 mnrmx 2.0 mm 3 m
eluent A- I | of water + | m of 50%formc acid, eluent B. 1 |1 10 of

acet oni t ri | dethod 2B (ayalvliealk t or i ¢ aci d: gradi ent: 0.0 min 100% A -* 0.2 nin

100% A --). 2.9 mn 30%A -4 3.1 mn 10%A -* 4.5 mn 10% A, oven: 55C, flow

rate: 0.8 nmo,ifn: BNiraldgice G s‘al&cto?ﬂq@mmzﬁﬁlbw 0 MB.sints S16EHR Nohb YRS/ meth
M cromass ZQ HPLC instrument type: WAt er s |'iance 2795: colum: 15 rck

Chronol i th %@m@@ewm};ww X md/mgn; Y dedieefiont 254 niipeleraperatusES°L; AP0 v,
formc aci gyggh ?’“}ﬁ%} B: acetonitrile + 500 | of 50%formc acid/l;

gradi ent : i 0B 3.0 mn 95%B -a 4.0 mn 95%B; oven: 35C, flow
rate: OOmn10n1/mn->30mn30n1/mn->40 mn30mM/mn;, W
det ecti ofi: Rk pepapativél): / 20 MS instrunent type: M.cromass TOF (LCT)
BPLC i nstrunent type: 2- colum switching, Waters 2690; colum: YMC ODS- AQ
50 Mmm x 4.6 3 I 1

acetonitril enmn(.')1 ﬁf l?n%lrlﬁl’log%ggi g\ m\é\?g(g&ez;t?t[gn f{%‘L%@ %Olglg/ﬂn& r&nﬁk'ggﬂﬁe %5%151/0
1.8 min 25%&1tﬁémihte9+mz% &%Améﬁcacla d]]ildﬂtﬂ%tﬁnmﬁveg‘nadxe&ﬁcs% Bl(owin)ab&35%3. 0

m/mn; W detection: run, hod 1.1: Instrunent; M cronass %Jattro
LCZ with BPPEIAGHMemt 5%& Uésl M@)o* SJde%mlvas?ﬁﬁ%F%“ HB M BRRFFAe:
3 m eluent s&%hp]é-lo;dlﬁ)ém\%@é’[&‘fltrlfehjfat@Z p(fV;QO%formc acid, eluent B: | I of
acetonitrile + %tormc acid; gradient: 0.0 mn 100% A -* 0.2 mn
100%.A - 2.9 mn 30%A- 3.1 mn 10%A -+ 4.5 mn 10%A oven: 55C; flow

e,/ 018 niMethod 23BNandlytiealk i on:

Column: Kromasil 100 C18; 5 pm, 250 x 4 mm; flow rate: 1.0 ml/min; running time: 20 min;
cluent A: water + 0.2% trifluoroacetic 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 24A (preparative):

Column: Chiral silica gel selector Daicel Chiralpak AD; 10 um, 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 um, 500 x 40 mm; eluent:
isopropanocl/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 258 (analytical):

Column: Chiral silica gel selector Daicel Chiralpak AD; 10 um, 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.



30 208-400 nm -55- Method 12: MS instrunment type: Mcromass ZQ HPLC
instrunment type: Waters Alliance 2790; columm: Uptisphere C 18, 50 mmx 2.0
mm 3.0 m eluent B: acetonitrile + 0.05%formc acid, eluent A: water +
0.05% formc acid; gradient: 0.0 min 5%B ->2.0 mn 40%B -a 4.5 mn 90%B
-->5.55 mn 90% 13; oven: 45C flow rat¥ 0.0 min 0.75 m/min -> 4.5 nmin
0.75 M/mn -* 55nmn 1.25 m/mn; W detection: 210 ran. Mthod 13: M

i nstrument Mpthed 264 grenegalivel7Q HPLC i nstrunent type: HP 1100 Series; UV DAD;
colum: Phenonenex Synergi 2p Hydro-RP Mercury 20 mmx 4 mm eluent A 1 |
of water + Bommfl (@firal QIik é@%efe@trofn ]§a1&e@'Ghnaﬁ:Jak'eﬂD Bo | 30 xa8@h@Ni blubdte +
0.5 m of 50%formc acid;, gradient: 0.0 A-->2.5 mn 30%A -> 3.0
mn 5% A - *isaprapaspkmebenal + {0} dictylamire, U%(ﬁf‘fl ﬂﬁw Wien50 ml/ogn; 3 ¥ridgtecion: 220
mn/4.5 mn ng thod 14: Y3

i nst runent 1oe 6{‘5 tgreogrféégé 52%%@ Clﬁgﬁs}@%hﬁﬁpe@%& ‘?31%@ s Alliance 2795;
colum: 15 Merck Chronolith SpeedROD RP-18e 50 mim x 4.6 mm el uent A water
+ 500 pi5 of Mstix P6B (Analyvtieat d/ |, el uent B: acetonitrile + 500 | of 50% formc
acid/]; gradient 0. 0 rrin 10% B -* 2.0 min 95%B -+ 4.0 mn 95%B; oven:

225 gk oo a0 ik Pl R AT 0 R0 £ B, g

Col um: Chi fsalirombli/mahaglel +S@32%Cd1ﬁhy]ﬂﬁllne$5 1€ wiva faak rad); 1 0.011]1‘]11111,25]@' ﬁetﬂ:@:om‘n

el uent: | - ane/ et hanol 2‘V %/ a}m ne 40:60 (v/v); flowrate: 20
m/mn; I FFRReraty s S n(FnS L¥R30C, sanple |oading in
i - hexane_/ et hanol 1:1. Method 158 (anal yt| cal):

Method 27A (preparative):

Q 10 Column: Chiral silica gel selector Daicel Chiralpak AD; 20 pm, 500 x 40 mm; eluént:
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;’methan.ol 75:25 (v/v).

Method 278 (analvtical):

Column: Chiral silica gel selector Daicel Chiraipak AD; 10 um, 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 28A (preparative);

i Column: Chiral silica gel selector Daicel Chiralpak AD; 20 pm, 500 x 40 mm; eluent;
Q 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 pm, 250 x 4.6 mm; cluent;
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% dicthylamine 85:15 (v/v); flow rate: 25 ml/min; UV detection: 220 nm;

temperature: 25°C; sample loading in ethanol.



25 Columm: Chiral silica gel selector Daicel Chiralpak AD, 10 m 250 x 4.6 -
mm eluent: i-hexane/ethanol + 0.2% diethylam ne 40:60 (v/y); flow rate:
0.7 mM/mn; UV detection: 220 nm ‘tenperature: 30C, sanple loading in
eluent. -56- Method 16A (preparative): Colum: Chiral silica gel selector
Dai cel Chiralpak ADH, 5 m 250 x 20 mm ®eluent:- acetonitrile/ methanol +
0.2% di ethyl am.ne 90:10 (v/v); flowrate: 20 mUm n; UV detection: 220 nm
terrperature?"Ie 29 pading in acetonitrile/nethanol 54:46 (v/v). 5
Met hod 16B (anal ytical): Colum: Daicel Chiralpak AD-H, 5 pm 250 x 20 .mMm

el uent: acet@minhf ldhﬁ-él”%&h@?@i sﬁe&o@%alﬁl etimgipain A, 90 A0 156/ ¥)4. GHIIOWel[léﬂte
1.0 Mm/mn; UV detection: erature: 25C sample_loading_in

enp
el uent. Met serronepal/meshasphit ¢! Vw@?thﬂ@m@élsdnﬁ’i’f\’){ﬁlﬂw wte: 4 mpl{rip; ‘é&de@%tme@%ﬂnm
Daicel Chir eluent: acetonitrile/nethanol +
i ! Rl ADa b Sl AR i R o1 Tri ]

0.2%d|ethy a owrate: 20 mM/mn; UV detection: 230 nm
tenperature: 25C, sanple loading in acetonitrile. Method 173 (anal ytical):

Col um: &£hi Mathod 304 (premudtivede| ect or Dai cel Chiral pak AD-H, 5 m 250 x 4.6 nmm
el uent: =~ 15 net hanol /acetonitrile + 0.5% di et hyl.am ne 20: 80 (v/v); flow rate

0.5 mM/mn; 3 I, &t
el uent. ﬁﬁ%’mﬂggﬁ%ﬁ rsg%% g‘t slg%?gﬁam %@gﬁ%@AﬁCEIQs;?%loﬁ%% ?ezeg{spéﬁlyé@ g{gltg 0 | cel
Chi r al pak Aphehiylalanine 2aRomerithylamie)e |10 eunt, 250/x 20 etnonélbani:| ledhmmfarmdiyl +erGbR9b

ooy i r oethSed Gl g et A8 S, Eechhe-tisd oy WoPRiics 265 s Jgetod I

Met hod 1 SBmésaplabrybitgdther. Col uim: Chiral silica gel selector Daicel
Chiral pak ADH, 5 m 250 x 4.6 nmm el uent: _

Q 10 Method 30B (analvtical):

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

ether; flow rate: 1 m/min; UV detection: 254 nm; temperature: 25°C; sample Ioadin.g in ehuent,

Starting compounds and intermediates:

Example 1A

15 3,5-Diethoxyphenol

H.C 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 distifled 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 organio phase is dried over sodium sulfate, filtered and concentrated. 156 g (57% of theory) of
the product ai‘e obtained.



met hanol /acetonitrile + 0.5% diethyl am ne 20:80 (v/v); flowrate: 1.0 _
m/mn; UV detection: 230 nm tenperature: 30C, sanple |oading in eluent.

25 Met hod 19A (preparative): Columm: Chiral silica gel selector Daicel

Chiral pak AD;, 10 m 250 x 10 mm el uent: hanol + 0.2%di ethylam ne; flow
rate: 10 mmn; UV detection: 220 nm teﬁ’g rature: 40C, sanple loading.in
et hanol . -57-. I\/e_t&%g] 19B (analytical): Columm: Chiral silica gel selector

Dai cel Chi r dic (Mdsthod ) jy=958™4. 6" nm el uent: ethanol + 0.2%
diethylamne; flowrate: 0.7 m/mn; WV detection: 220 nm tenperature: 25C
sanpl e | oadN@ESIpbsphiieatss @Mt hod 20A (preparative): Colum: Chiral silica
gel selector KBD 5326A based on the sel ector poly(N nethacryl oyl-L- |eucine
di cycl opropyl am de); .10 pm 250 x 20 nm_ _eluent: isohexane/ nmethyl tert-butyl
ether 1:1 (%NMR G0MHERMSOHR: Hi- P s, 1B %%Q@c?t%ﬁfgliﬁwéﬂ}ﬁ)ﬁrﬂ-z?énﬁgﬂ-atur e:
24C, sanple loading in isohexane/nethyl tert-butyl ether 1:1. 10 Method 20B
(anal yti cal g . Chiral silica gel selector KBD 5326A; 10 pm 250 x 4.6
nm el uent:@%‘gﬁ‘ke@%e/ nmet hyl tent-butyl ether 2:3 (v/v); flowrate: 1

mUm n; UV detection: 254 nm tenperature: 25C sanple |loading in eluent.

Met hod 23 AMgiind fabramophenyls(3Cotlatmxyp@riokaicetitd | ca gel sel ect or KBD 5326A
based on the sel ector poly(N nethacryl oyl-L- |eucine dicycl opropylam de); 10
pm 250 x 20 nm el uent: isohexane/ﬂe{hyl tert-butyl ether 2:3 (v/v); flow
rate: 25 m/mn; W detection: 28&£nm cdenperature: 24C sanple loading in

i sohexanel methyi tert-butyl ether 1:1. [Met h8d 218 (anal ytical):

CH,

Y

- He” o

Br

200g (110mmol) 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 310g

(225 mmol) of potassium carbonate are added. The reaction mixture is heated under RF for 4 h.

10 After cooling, the preciﬁitate 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.
Q ~ MS (ESlpos): m/z = 409 (M-+H)"

15 'H-NMR (400 MHz, DMSO-d): & = 7.66-7.60 (m, 2 H), 7.53-7.46 (m, 2 H), 6.11 (d, 2 H), 6.09 (¢,
'1H), 6.05 (s, 1 H),3.95(q, 4 H), 3.66 (s, 3 H), 1.28 (¢, 6 H).

Example 3A

. (4-Bromopheny!)-(3,5-diethoxyphenoxy)acetic acid



20 Columm: Chiral silica gel selector KBD 5326A; 10 pm 250 x 4.6 mm

el uent: isohexane/nethyl tert-butyl ether 2:3 (v/v); flowrate: 1 ml/mn;
UV detection: 254 nm. tenperature: 25C, sanple loading in eluent. Method
22A (preparative): Colum: Chiral silica gel selector KBD 8361, based on the
sel ector pol y(N-nethacryl oyl -L-1eucine 2% 1-nenthylamde); 10 m 250 x 20
mm el uent: isohexane/ nmethyl tort-butyl ether 3:2 (v/v); flow rate: 25
m/mn; UV detection: 254 nm.tepi’r&e(a'&ére 24C, sanple loading in '

i sohexanel nethyl tert-butyl ether -58- Method 22B (anal ytical): :
Colum: Chiral silica gel selector . LM 250 x 4.6 mm el uent:

i sohexane/ methyl tert-butyl ether 2 flowrate: | mM/mn; W
detection: 254 nm tenperature: 25C, g in eluent. 5 Mt hod 23A
(preparative):  Colum: Kronmggi 20 mm flow rate: 25

m /mn; running tine: 20 min* el uent A water + otrifluoroacetic acid,
eluent B: acetonitrile; gradient: 5% B (0 mn) ->83° eg (15 min) -+ 5%B
(15.1 mn) -+ 5%B (20 mn); Wdetection: 210 nm tenp fature: 40C sanpl e
| oading in acetonitrile/water 2:1 (v/v). 10 Method 23B (analytical): Colum:
Kromasi| 10 20
T el uentC A gt Bo) 8 B! F bR ES e S HER,
gradi ent : 586 ml (aft)mmhm)ol and @m%ofafa(emndﬁrmygonwtgﬁ@/oa@ 728 sd5TB mmol)*ogmt@s'e% 1

mn) --> 5%R 1 ) ype ] .
| oading in aceé1 oni r F%dg?‘_v\ly%e 1501? te)%%fm;% Zi%&%oghn r at ?ﬁééé} k Fis
Col umm: i:hl filzdreds bff) da @e-htesieloenxtemratmlmresﬁhe nsatqhak up\Dn vﬂ&rpm:l tBS Goluti@0 ismm

Sﬂl ;Je;[ n x%‘g%gcﬁ ﬁagsi(zj\lzlé}l ﬁlmhy (@tlgelr elthra]%hl?'er(r)]us P ageols :!i%uétt\a/c{ t\{/))a;p}f #}V\l)}, aaddmg 18‘%

strength hiydrochloric acid and is extracted three times with ethy] 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'obta_ined.
10 LC-MS (Method 4): R, = 3.85 min.
MS (ESIpos): m/z =395 (M+H)"

'-NMR (400 MHz, DMSO-dg): & = 13.37 (s, 1 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, 1 H), 3.95 (q, 4 H), 1.28 (¢, 6 H).

Example 4A

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

¢ o

(L)~
HC” o 0 _ |

38 ml (407 mmol) of phosphoryl chioride are added to 16.1 g (40.7 mmol) of (4-bromophenyl)-
(3,S—diethoxyphenqu)acetjc acid under argon at RT. The mixture is cooled to 0°C, and 832 ¢
(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



tenperature: 25C, sanple loading in i-hexane/ethanol 5:1 (v/v). Method 25A
(preparative): 20 Colum: Chiral silica gel selector Daicel Chiral pak AD, 20
prm 500 x 40 nmm eluent: isopropanol/methanol + 0.1% di et hyl am ne 85: 15
(v/v); flowrate: 100 m/mn; UV detect i_ggl:_ 220 nm tenperature: 30C,

sanpl e | oadi ng in isopropanol. Method 25B (anal yti cal): Colum: Chiral

silica gel seglector i ira D 10

i sopr opanol'/" Yvﬁtﬁ‘héif‘D‘i oﬁerlwggﬂ“eiulli@\aaﬁlﬁ ngncf v %8 f}fnild(])?/r\}rrrtnr{%f:t%léﬂli{%%ltaﬁhyn1g '?
UV det ect i Gilica gd 30 (RobiletphEspSbREM Y] R&Qte)sémné @ 100adibTg of theelyyefhe prodidt,
Met hod 26A (preparative): Colum: Chiral silica gel selector Daicel

Chi r al pak AD; my eluent: isopropanol/nmethanol + 0.1%
“di et hyl am & }/é %ﬂ]@g%’;&« ?%6\?91‘?'& e: 50 mM/MIIl; UV detection: 220 nm

tenperature: 25C, sanple |oading in isopropanol/nethanol 75:25 (v/v). 5

Met hod 2681\@96@1]5@;) (ﬁﬁi%:‘_’,’? +h: Chiral silica gel selector Daicel Chiral pak
AD; 10 pm 25 uent i sopropanol [ et hanol + 0. 2% di et hyl am ne
85: 15 (v/v); flow rate ection: nun; tenperature;

25C. sanpl eHPOYBIHY MHZé?M‘é‘ﬁtde) ﬁ/@t’f’kﬁ&‘d’f 52‘37(/1!t1 @ﬁ)eb%ﬁ-é?? %)2 Hy 6404 4 6-Ehids al
silica gel SI%| gqiﬁr ﬁgu 49814 alk A6 %’g Zg 500 x 40 mm el uent:

i sopr opanol / et ha 0. 10 I ét hy’I an ne (v/iv); flowrate: 50 m/mn;

WV detection: 220 nm tenperat ure: 25C, sanple loading in
i sopr opanolExamplefidol 75: 25 (v/v). Method 27B (anal ytical): Colum: Chiral
silica gel selector Daicel Chiral pak AD, 10 pm 250 x 4.6 mm eluent: 15

| 9pr opanol bagi hanalysof n%.éﬁﬁ -5k g%@wgalaghm gﬂzoﬁerglp Alfhenylprpalihy' M 1

W detectio er-at dr e:

.

10  Under argon, 209g (554 mmol) of 2-(4-bromopheny})-4,6-diethoxybenzofuran-3-one are.
dissolved in 422 ml of degassed methanol and 100 ml of degassed toluene. At RT, 2.00 g
(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 js 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, filiered and
concentrated. Column chromatography on silica gel 60 (mobile phase: toluene/ethyl acetate 95:5)
_resuits 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-bromophenyi}-4,6-diethoxy-3-0x0-2,3-

20  dihydrobenzofuran-2-yl]-3-phenylpropanal as racemic mixture.

LC-MS (Method 4): Rg=4.19 min. - =

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



Met hod 28A (preparative): Colum: Chiral silica gel selector Daicel

Chiral pak AD;, 20 pm 500 x 40 mm eluent: C isopropanol/methanol + 0.1%

di et hyl ami ne 85:15 (vlv); flow rate: 50 nUm n; UV detection: 220 20 nm
tenperature: 25C, sanple | oading in isopropanol/nethanol 85:15 (v/v). Method
28B (analytical): Colum: Chiral silica-¢el selector Daicel Chiralpak AD, IO
pm 250 x 4.6 mm eluent: isopropanol/nethanol + 0.1%diethylamne 5:1

(v/v); flolE-Natie 40D ML MMSOWY): det ®32 jdonhH)2669-NAL (mtiEHhé’rfdtlﬁéle(m,ZfHﬂ), 7§anpl e

cerector DANEUR CHhattieid Hi S 0ok 9a0 U A 2t e £ 0133 Gep et fEnor

+ 0. 2% di etdnt] eH), nS7854kRm (;q/)vl)gg h rege3rBp m/mn; WW-detection: 220 nm
terrperaturte 25%) sanpl Je( [ oadi ng(lfnqut hangl 60 Method 29B (anal ytical): '

Colum: Chiral silica gel selector Daicel Chiral pak AD, 10 pm 250 x 4.6 mm
el uent: i E383mpleSAo| / methanol + 0.1 %diethylamine 5:1 (v/v); flowrate: 1
m/mn; W detection: 250 nm tenperature 25C, sanple loading in eluent. 5
Met hod §0 1(s|@rggp§£1@t 8548)- 3a.fec§ e@ly 5gld]e%ndxy@aphagll-z%@,la%sitafah;&#&ﬁfaﬁé}%

based on e Sel’ect or aery oyl - L-~ phenyl al'ariine

d- neonenth&ﬂbmm@@%nli@(bﬁiIQBO x 20 nm el uent: isohexane/ nethyl tert-butyl
ether 1:4 (v/v); flowrate: 25 m/mn; Wdetection: 254 nm tenperature:

24C; sanple loading in nmethyl tert-butyl her. Q 10 Method 30B

(anal ytical): Colum: Chiral sid tca | sel §ctor ZWE 803AB; 10 pm 250 x 4.6
mm el uent: methyl tert-butyl éther; | m/mn; UV detection: 254
nm tenperature: 25C, sanple | oadi ng \ Ng conmpounds and

i nt er medi at es:

| H,c” 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 sotution of 2.60 g (5.10 mmol) of (§*,R*)-3-[2-(4-bromophenyl}-4,6-diethoxy-3-0x0-

10 2,3-dihydrobenzefuran-2-yl]-3-phenylpropanal in 30 mi 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
exfracted 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/ethy] 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): 8 = 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 (5, 1 H), 4.71 (ddd, { 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

(358*,3aR*,8bR*)-3a-(4-Bromophenyl)-6,8-diethoxy-8b-hydroxy-3-phenyi-2,3,3a,8b-tetrahydro-

cyclopentafd]benzofuran-1-one



Exampl e 1A 15 3, 5-Di et hoxyphenol H3C0 H3CO0 L / OH Hydrogen chloride gas is
passed into a solution of 188 g (1.49 nol) of phloroglucinol in 600 m of

et hanol under RF for 5 h. Cooling is followed by stirring at RT-overnight.
Hydrogen chloride gas is then again pasged in under RF for 5 h. After
cooling, the reaction mxture is concentrated and 20 the residue is taken up
i n di chl oronet hane and water. The organic ggase is separated off, the
aqueous phase is extracted tw CMr?hodichI\ronethane, and t he conbi ned
organi ¢ phases are dried over godiums#l(datye,. filtered and concentrat ed.
The residue is distilled in vacuo ( : nbar). The distillate
i s dissolved in dichloronethane, otracted five tines
w th 5% strength aqueous potassiumg ?
5- et hoxyr esorci nol, and 2541 dpgante”phade
filtered and concentrated. 156 g (57% of the :
obt ai ned. -61- LC-M5 (Method 1): R~ = 3.32 m 5 (ESIpos): nmz = 183
(MtH) + " H-NVR (400 MHz, DVMBO-d6): S = 9.35 (s, H, 5.90 (s, 3 H, 3.91 (q,
4 H, 1.27 (t, 6 H. Exanple 2A 5 Mt hyl Br
(4-bronmophenyl ) - (3, 5-di et hoxyphenoxy) acetate 1-13COCH3 H3Ca 1 Br 20.0g¢g
(110 mml ) of 3, 5-diethoxyphenol and 30.7 g (99.8 mmol) of nmethyl brono(4-
br omopheny P8 &é%-88 mmabof (158 S6F Jehi*, 845 *Ba-tftbreophemli-aAdithonyrdwhent-gdiadb- RT,

and 31. O Gietraiydrocyclopentafblbenzofuran-1,86-(LE)-diol are dissolved in 19 ml 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 ftrioxide-pyridine complex in 9.60 ml of DMSO are added dropwise, and the mixture is allowed to

t he product are

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 (inob'ile phase: toiuenefethyl 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 (ESlIpos): m/z = 509 (M+H)"

"H-NMR (400 MHz, DMSO-d): & = 7.39-6.90 (m, 9 H), 6.43 (d, 1 H), 6.17 (d, 1 H), 5.82 (s, 1 1),
4.20-3.93 (m, 4 H), 3.70 (dd, 1 H), 3.12 (dd, 1 H), 2.93 (dd, 1 H), 1.34 (t, 3 H), 1.30 (t, 3 H).

Example S8A

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

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

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



(225 mmol ) of pot.assi um carbonate are added. The reaction m xture is heated
under RE for 4 h. 10 After cooling, the precipitate is filtered off with
suction and washed with 2-butanone, and the filtrate is concentrated.

Chr omat ogr aphy on silica gel 60 (nobile phase: toluene) results in 33.1 g
(81% of theory) of the product. LC-Ms (Mséhod 2): RL = 4.64 mn. M
(ESlpos): mz = 409 (MtH) 15 'H NMR (400 MHz, DMSO-d6): S = 7.66-7.60 (m 2
: (H) : Z. El? 7.045216( EI'herQ 31ld)s mgb f&% (r((ﬁhol)z éaH) H§3 Sﬁéxﬁlg*,ﬂtlﬂl*)-gi.:(%nonﬁpl&ﬁylﬁ—ﬁ,&dﬁeth‘bxy—%v 95
q, , 3. S, ' . t, . npl e ;

(4-Br onDphZﬁ@er‘X'%'B}}GS‘Y Eg%t"%%{VBHHHWW%B@W@’%HWW%?W Hergcadrleg dgpwise as
H3CL- 1~- 10 shuflorBh 121809 abtdnfthile3THIMIxhr®1s sSHREQMIRT overnight. At 0°C, saturated sodium
(4-bronophenyl ) - (3, 5-di et hoxyphenoxy) acetate are dissolved in 80 m of

net hanol akivadopdte eflutigatie pdded de theapisdnn qHxtRY, the Ggueprophage EFRUBChIge With

pot assi ym e.are ed . Th J: I r f

Ator cool rgonailafe U (AFEFRine Guffhc bl g PEFFE SR i Bl He
concent r at echcettrated: ésadiene chentatigephyu pn i sificaegek 60 dmdbifchphase| totuenyiethyd acetate)
extracted four ti.pes with.diethyl ether, The aquegus phase is adjusted to a
pH of 2 byr%?ﬁltrﬁﬁ135983@056%%%@1%?%%5@?&?%@“%F?‘Cémé?gf“&%%d is extracted three
times with ethyl acetate, and the conbined ethyl acetate phases are washed
Wit h sat ur areds seeihudni Rl o4 2daisol ution, dried over sodium sul fate,
filtered and concentrated. 16.1 g (99% of theory) of the product are

obt ai ned. - VS (Method.4):.R - 3.85 mn. M (ESlpos): mz = 395 (MtH)'
" H NVR (40%951\){5%?%3%%)}9 13.37 (s, 1 H), 7.66-7.58 (m 2 H), 7.53-7.45
(m 2 H, 6.11- ' ' ' :

10 'H-NMR (200 MHz, DMSO-d): 6 = 7.27-7.18 (m, 2 F), 7.15-6.96 (n, 7 H), 6.24 (d, 1 H), 6.10 (d,

1 H), 4.95 (s, 1 H), 4.54-4.46 (m, 1 H), 4.42 (d, 1 H), 4.13-3.89 (m, 5 ), 2.70 (dt, 1 H), 2.01 (dd, 1
M), 133 (, 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 22A.
15 Analytical data (Method 22B):
Enantiomer A: R = 3.66 min., Enantiomer B: R; = 4.30 min.

Example 9A

(2R*,38% 3aR*,8bR*)-3a-(4-Bromophenyl)-6,8-diethoxy-8b-hydroxy-1-oxo-3-pheny!-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.



6.06 (m 3 H, 583 (s, 1 H, 3.95 (q, 4 H, 128 (t, 6 H. Exanple 4A 15

2- (4- Bronbphenyl ) - 4, 6-di et hoxybenzof uran-3(211)-one H3C'0 O Br H3CO 0 38
m (407 nano]) of phosphoryl chloride are added to 16.1 g (40.7 nmol) of
(4-bronmophenyl)- (3, 5-di et hoxyphenoxy)acgtic acid under argon at RT. The

m xture is cooled to OC, and 8.32 g (61.0 mmol) of zinc chloride are added.
After 10 m n, tgg ice bath is renoved and the mxture is 20 stirred at RT
over ni ght . tion mxture is poured into a | arge amount of ice-water
and stirred - for 15 mn. Dichloronethane is added, the phases are separated,
and the or gaMethyRRREBhrS )RS liethoxOghendiyldacti@t er, dried over sodium sul fate,
filtered and concentrated. G adi ent chromatogr aphy on silica gel 60 (nobile
phase: tol uenel et hyl acet at e) results in 10.2 g (67% of theory) of the
product. LG MS (Method 4): (%/Oﬂdnn MS (ESIpos): mz = 377 (MH)' 5
"H NVR (400 MHz, DMSO d6): 8— 758(rn 2 H, 7.28-7.23 (m 2 H), 6.46
(d, 1 H, 6.19 (d, 1 H), 572 (s, | -Q5 (m 4 H, 1.39-1.26 (m 6
H) . Exanple SA :
(S*,R*)-3-[2-(4-Bronophenyl )-4,6-di ¢
3- phenyl propanal H3C0 O Hub ~\ 10pUnde . 20.9 g (55.4 mol)
of 2-(4-bronophenyl) -4, 6-di Bt hoxybenzof ur an- 3- o dissolved in 422 m
of degassed net hanol and 100 m of degassed t ol begs” |F{T 2.00 g (11.1
mmol ) of a 30% strength nethanolic sodi um net hoxi de sol'ution are added. One
mnute |ater,

The title compound is prepared in analogy to the synthesis of Example 2A starting from metliyl

Q 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-dq): § = 7.58-7.47 (m, 4 H), 6.12-6.08 (m, 4 H), 3.95 (q, 4 H), 3.66 (s,
10 3H), 1.28 (¢, 3 H).

Example 11A

{4-Chlorophenyl)-(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.



Q ci nnamal dehyde (9.52 g, 72.0 mmol) dissolved in 111 m of degassed tol uene
is added. The mixture is stirred at RT overnight and then left to stand for
48 h. Subsequently saturated 15 ammoni um chloride solution is added and the
mxture is extracted three tinmes with d[ﬁ@Joronethane. The conbi ned organic

phases are dried over sodiumsulfate, filtered and concentrated. Col um

- chr omat ogr n.silic 0 (nobil e phase: toluene/ethyl acetate 95:5)
results in§§%¥§ﬂﬁs(§§@6%?qﬁﬁgﬁry) of the title conpound as racem c m xture
and 6.00 g (21% of theory) of the diastereoner
(R*, R*) - 3- [12(R (800 ) DIMSO)-d &, H= a3 .26 heosy t 83,00a7-(3, BH), 2@8 (d, 2 H), 6.11-6.09 (m, 3
dihydrobenzofuran-z-ylL-3-Ehenyl ropanal as racemc mxture. LG M5 (Met hod
4): R = 459§k 1 HEYT s Fosh28 @Al 509 (MFH)' -64- ' H NWVR (400 Mz,
DMSO-db); S =9.32 (d, 1 H, 7.69-7.62 (m 2 H, 7.61-7.54 (m 2 H, 7.31-
7.10 (m S5gmpl148 (d, 1 H, 5.97 (d, | H), 4.24 (dd, 1 H, 4.12 (q, 2 H),
4.01-3.81 (ﬁT“%‘FVT 3.02 (ddd, 114),2.57-2.44(m 1 H), 1.33 (t, 3 H, 1.18
(t,3 H. Exanmple 6A 5 ] : : :
(1S, 35, 3aR-Chlymphenyh-4udighombprefyani(Bongi et hoxy- 3- phenyl - 2, 3, 3a, 8b-tetra
hydr ocycl opent a- [b] benzofuran-1,8b-(IR)-diol HO H3COHO H3C OO0 Br 178 mi
(17.9 mmol) of a 0.1 Msolution OL,anariun1diiodide in THE is cooled to OC
under argon, and a solution oH,2760°@ (5.1 mmol) of
(S*, R*)-3-[2-(4-bronophenyl) -4, 6-di et hoxy- # oxo 10
2, 3-di | rydrobenzof uran-2-yl]-3-phe ' [
~added dropwi se. The mxture is sti
i ce-col d saturated sodi um potassi Ym
FBonate is added, the p Ses dPe seParatéd, the aqueous phase is

m of degassed THE is
gnd at RT for 1 h. An

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).

Q Example 13A

15 (8% R*)-3-[2-(4-Chlorophenyl)-4,6-diethoxy-3-0x0-2,3-dihydrobenzofuran-2-y1}-3-phenylpropanal




extracted three times with dichloronethane, and the conbi ned organi c phases
are washed with saturated sodiumchloride solution, dried over sodium
sulfate, filtered and concentrated. Colum 15 chromatography on silica gel
60 (nobil e phase: toluene/ethyl acetate gg'i 5) results in 1.55 g (58% of

t heory) of the product as racemc mxtur LC-MS (Method 3): Rt 4.62 mn.

M5 (ESIp mz = 511 (M+H)' 400 6—735 28 (m 2
H, 7.24- 7)1'bs2t1 em;ongnopﬂd is praggred I 1r8Qpa ngfg%thﬁfynt 62]6 ogEQ%nqq%SA ftaﬁ)ng fg)n'i%xa(n&)le
H, 5.81 (qgpal H, 4.84 (s, | H, 4.71 (ddd, | H), 4.13-3.98 (m 4 , 3.32-

3.18 (m 1H),258241(m|H),215(dt 1H, 1.35 (t, 3 H), 133(t 3

"H). Exanpl e
(3S*, 3aR*, §W95MG‘EDBr(B%ﬂW€WPWr@ 8- di et hoxy- 8b- hydr oxy- 3- phenyl -2, 3, 3a, S
b-t etrahydr 0- cycl opent a[ b] benzofur an-1-one -65- H 3C HO HBC OOBr 2.60 g

(5. 08 mol }-afts (Method 4 409m
(I s+, 35, 3aR*, 8% % O3a)-R‘4 brom)phenyl) 6, 8- di et hoxy- 3- phenyl - 2, 3, 3a, 8b-

tetrahydrocycl openta b3benzofuran 1,8b-(1R) -diol are dissolved in 19 nl of
DVBO unéler M§r @8kpos)amée TSI ®HH0 0C. 7.80 nl (55.9 mmol ) of TEA and a
solution of 2.43 g (15.3 nml) of sulfur 5 trioxide-pyridine complex in 9.60

m of DIVISO[ ?)r]mg‘ o) and
is stirred overnﬁ%ﬁ(ﬂﬂq{ eﬁnrgrﬁggglrﬁ)tt%@ét%% dh(\ge? (S;( gvﬁnsmr)rlfﬁ l}_ﬁT
chl ori de. §0947t08Qm aly, 644 (rdr Eﬂ)ffbw @01 Hﬁ)m23'ltﬁé, IpHedi1pi(y,ct ), 3983185t (ar, e d)of f
W th sucti | e d| ent chromat ography on
silica gel 9@6?%1\3?[53658 eﬁe(f é#ﬁﬂf results in 2.00 g (77%
of theory) of -the product as racemc mxture 10 LC—IVB (Method 5): R = 4.02
m@ M5 (Eghmpeliaam z = 509 (MrH) + _

10 (15*,3S5*3aR¥*,8bS*)-3a-(4-Chlorophenyl)-6,8-diethoxy-3-phenyl-2,3,3a,8b-tetrahydrocyclopenta-

[B]benzofuran-1,8b-(1 H)-diol

Q . 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 (ESIpos): m/z =467 (M+H)"

"H-NMR (200 MHz, DMSO-dq): 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 (mn, 1 H), 4.12-3.99 (m, 4 H), 3.31-3.19 (m, 1 H), 2.47-
20 2.42 (m, 1 H),2.23-2.04 (m, 1 H), 1.39-1.30 (m, 6 H).



"H- NWVR (400 MHz, DMSO-d6): 5 = 7.39-6.90 (in, 9 H, 6.43 (d, 1 H, 6.17 (d,
1H, 5.82 (s, 1 H, 4.20-3.93 (m 4 H, 3.70 (dd, I H, 3.12 (dd, 1 H),
2.93 (dd, I H, 1.34 (t, 3 H, 1.30 (t, 3 H. Exanple 8AC 15

(1RrR*, 3S*, 3aR*, 8bS*) - 3a- (4- Bronpphenyl ) - 6 O8 di et hoxy- 3- phenyl - 2, 3, 3a, 8b-tetra
hydr.ocycl opent a- [ b] benzof uran- 1, 8b-(11—5 -diol HO H3C\O HO/ H3CO O Br
1.2 m of El aci al _acetic acid are added to 814 ng (3.09 mmol) of

t et r amet hy PR triacetoxyborohydride in 1.2 m of acetonitrile under
argon, and the mxture is stirred at" RT for -66- 0.5 h. Then 105 ng (0. 21
mol ) of (38* 33fBbREREY-{4-GRlofofhddl DERNEHRNMY) §behylrod-8{phenyy2 8[3a,8b-tetralrydro-

hydr oxy- 3- phenyl - 2. 3, 3a, 8b-t et rahydrocycl opent a[ b] benzof uran-1-one are added
dr opwi se a&yclopgtalbbeprofipmboBg  of acetonitrile. The mxture is stirred at RT
overnight. At OC, saturated sodium bicarbonate solution is added to the
reaction m xture, the aqueous phase_is extr@mcted twice with 5 '

di chl oromet hane, and the conbi pgd”organi ¢ pilases are dried over sodium
sulfate, filtered and concentrated. eAt~ghr omat ogr aphy on silica gel
60 (nobil e phase: tol uene/ethyl acepatg ts ng (71 % of theory)
of the product as racem c mxture.- b S iOT™ =4.20 mn. M
(BSlpos): mz= 512 (MrH)" 10 - NMR d5y: d = 7.27-7.18 (in, 2
H, 7.15-6.96 (m 7 H, 6H& (d,0 1 H, 4.95 (s, | H),
4.54-4.46 (m 1 H, 4.42 (d, | H), H, 2,70 (dt, 1 H, 2.01
(dd, I H, 1.33 (t, 3 H, 1.31 (t,

3 H.

Q 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 'HNMR (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 I,
4.12-3.95 (m, 4 H), 3.71 (dd, 1 H), 3.15-2.89 (m, 2 H), 1.34 (t, 3 H), 1.30'(t, 3 H).

Example 16A

O

(1R*,38*,3aR*,8bS*)-3a-(4-Chlorophenyl)-6,8-diethoxy-3-phenyl-2,3,3a,8b-tetrahydrocyclopenta-
[b]benzofuran-1,8b-(1H)~diol ' ‘

15

The title compound is prepared in analogy to the synthesis of Example 8A starting from Example
15A.



Preparative separation of the racemate into the enantioners is carried out

by HPLC on a chiral phase by nmethod 22A. 15 Anal ytical data (Method 22B):

Enantiomer A° R = 3.66 mn., Enantiiomer B: RF = 4.30 min. - Exanple 9A

(2R, 3 S *, 3 aR*, SbR*)-3 a-(4-Bronophenyl)-6, 8-diethoxy-8b-hydroxy- |

- -0x0-3-phenyl -2, 3,3 a, 8b- tetrahydrocyel-opentalb] benzof uran-2-carboxylic
acid ~~ 00 H3C OHOd~-OH H3C OO 20 Br The title conpound is prepared

i n anal ogy Ytedd:188% fyirbiyesi s of Exanple 17A starting from Exanple 7A. The
conmpound i s errpl oyed directly in the next stage w thout further '

char act erl g e 10A '

(4- Met hyl c Qﬁ‘éth?f{%) g‘g dﬁngjt hoxyphenoxy) acetate H3CO 0 011 CH3 H3CD 0
f-Cl The title conpound is prepared in analogy to the synthesis of Exanple
2A starti ng{&‘(ﬁgﬁmgpﬁﬁ%d,es&mmm( 4- chl or ophenyl ) acetate. Yi eI d: 96% of

-t heory. LC—IVB(NEthod 2) Rt '3 33 m'n IVB(ESIpos) m z 365 (MtH) T
E%EN(quzgp}ﬁg\x% 2@31\/(%2 E)MSO-dﬁ) =3%0% 96 %),62@@ PH)s: 1%(98 BTk (o 1%?)’

5 454447 (m, 1 H), 4.42 (6, 1 H), 4.13-3.89 (m, 5 H), 2.70 (dt, 1 F), 2.01 (dd, 1 H), 1.33 (¢t, 3 H),
131 (t, 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 17A

(2R*,38*,3aR*,8bR*)-3a-(4-Chiorophenyl)-6,8-diethoxy-8-hydroxy-3-phenyl-2,3,3a,8b-
tetrahydrocyc]openta[b]benzofuran-Z-carboxylic acid

15 A mixfure of 500 mg (1.08 inmol) of (3S*,3aR*,SbR*)-Sa-(4-ch10ropheﬁy1)-6,8-diethoxy—8b—
hydroxy-3-phenyl-2,3,3a,8b-tetrahydrocyclopenta] b]benzofuran-1-one (Example 15A) and 1.08 m!
(2.]5 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 5 N hydrochloric acid and ethyl acetate. The organic phase is separated off, washed

20 'with saturated sodium chioride solution, dried over magnesium sulfate, filtered with suction and
concenirated. 531 mg of crude product are employed directly in the next stage without further

characterization.



10 3 H, 1.28 (t, 3 H). Exanple 11A
(4- Chl or ophenyl) - (3, 5-di et hoxyphenox), ) acetic aci d H3C0 OOH H3 0 C
title conpound is prepared in analogy to the synthesis of Exanple 3A

starting f
3.80 mn.
13.26 (tar.
(s, I H,
2-(4-Chl or
The title
starting f
4.00 mn.

(d, 2 H,

10

15

20

rom Exanple 15 10A Yi el d: 9%”{ of theory. LGMS (Method 1): R =
"H NMR (300 MHz, DMSO-d6): S

- 68- IVB(ESIpos) mz 351 (
s, , 7.57 (d, 2 H) 7.48(d, 2 H, 6.11-6.09 (m 3 H),

E_ﬂmgd,_ézH) 1.28 (t, 3 H. Exanple 12A 5

The

5.85

ophenyl) 4, 6- di et hoxybenzof uran-3(2B)-one H3C OO/ G HaCl\OO
§armong tP gﬁgr pfchot N anal ogy to the synthesis of Exanple 4A
rom Exanple” 11 Y| el d: 85%of theory. 10 LCGMS (Method 1): R =

M5 (ESIpos): mz = 333 (Merj* 1H NVR (200 -MHz, DVBO:-d6): 6 =
7.31(d, 2 H, 6. 47 (d. ﬁéﬂ} g2 d. 1 H), 5. 75

0 _
HC” "o OH

Hydrogen chloride gas is passed into a solution of 50.0 g (397 mmol) of phioroglucinol in 500 mi
of ethylene glycol monomethy] ether at 80°C over the course of 4 h. Addition of a further 300 ml
of ethylene glycol monomethy! ether is followed by heating under RF while conf.inuing 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 ié 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

7.48

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 thedry) of the product.
LC-MS (Method 9): R, = 1.60 min.
MS (ESlIpos): m/z = 243 (M+H)"

"H-NMR (300 MHz, DMSO-dg): 3 = 9.35 (s, 1 H), 5.97-5.91 (m, 3 H), 4.01-3.96 (m, 4 E), 3.63-

- 3.58 (m, 4 H), 3.29 (s, 6 H).

ExampleIIQA

Methyl [3,S-bis-(2~methoxyethoxy)—phenoxy]_—(4~bromophenyl)acetate



(s, I H, 4.22-4.04 (m 4 H, 1.39-1.37 (m 6 H). Exanple 13A ~/ 15

(S*, R*)-3-[2-(4-Chl arophenyl ) -4, 6- di et hoxy- 3- oxo- 2, 3-di hydr obenzof ur an- 2-yl ]
- 3-phenyl propanal 0 H3C-~0 OH H3COOCf 69 The title conmpound is
prepared in analogy to the synthesis of anpl e 5A starting from Exanpl e
12A. Yield: 35% of theory (pure diastereoner) LC-Ms (Method 4); R = 4.09
mn. 5 M5 (ESlpos): mz 465( H)' '"HNVR (300 MHz, DMSO-d6): 8 = 9.32
(d, I H, 7.64 (d, 2 H), ﬁlﬁ:(f 7.28-7.25 (m 2 H, 7.19-7.08 (m 3
13), 6.46 (d, 1 H, 597(d 4. 23 (dd, 1H) 4.12 (g, 21-1), 3.98-3.85
(m 2 H, 3.01 (ddd, 1 H, 25424 | 33(t 3H), 1.17 (t,
313). Exanple 14A 10 (1 ~CH 3

- S*, 3S*, 3aR*, 8bS*) - 3a- (4- Chld)rophenyl di et oxy- 3- phenyl 2,3,3a,8b-tetrah
ydr ocycl openta- [b] benzpkur {i ' O HO H3C O C The
title compound is prepared in anal ogy to the syn 5 of Exanpl e 6A
starting from Exanple 13A 15 Yield: 55%of the Br

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 (ESIpos): m/z = 470 (M+H)"

'H-NMR (300 MHz, DMSO-dg): § = 7.66-7.60 (m, 2 H), 7.52-7.46 (m, 2 H), 6.17-6.13 (m, 3 H),
6.07 (5, 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—(Z-methoxyethoxy)-phenoxy]-(4—brom0phenyi)acétic acid

O
P

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): & = 133 (s, 1 H), 7.65-7.59 (m, 2 ), 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 F).



LCMS (Method 3): R =3.79 mn. M (ESIpos): mlz = 467 (MtH' '"H NVR (200
MHz, DMSO-d6): 6 = 7.26-7.05 (m 7 H), -6.89-6.85 (m 211), 6.28 (d, 1 H),
6.14 (d, 1 H, 581 (d, I H, 4.84 (s, 1 H, 4.76-4.67 (m .1 H, 4.12-3.99
(m 4H, 3.31-3.19 (m 1 H, 2.47- 20 2742 (m 1 H, 2.23-2.04 (m | H,
1.39-1.30 (m 611). 70 Exanple ISA (3

S*, 3aR*, 8bR*) - 3a- (4- Chl or ophenyl ) - 6, 8- di et hoxy- 8b- hydr oxy- 3- phenyl - 2, 3, 3a, 8b
-tetrahyerenta[b] benzofuran-1-one 'O H3C0 HOH3C OO0 / O 5 The
title conpound is prepared in analogy to the synthesis of exanple 7A

tarting fo@miExambh Yiheko Mot hod ) Rt =1.27
arting (%%f%%g) Doyt 2 2%!4%&% p%g' )%Fiilﬁﬁhxﬂgm %%?%vs VEo db) - )6 5

7.19-6.97 (m 9 H), 643(d 616(d 1H), 5.78 (s, 1 H, 4.12-3.95
(m 4 H, 3.71 (dd, | , 3&% , 1.34 (t, 3 H, 1.30 (t, 3 H.
Exanpl e 16A 0

(I R+, 3S*, 3aR*, 8bS*) - 3a- (4- Chl or opheny - phenyl -2, 3, 3a, 8b-tetr

ahydr ocycl opent a- [b]_ benzof uran-1, 8b-

o
He™ "o

The title compound is prepared in analogy to the synthesis of Exaniple 4A starting from Example
5 20A. '

Yield: 19% of theory.
LC-MS (Method 2): R; =4.29 min.
MS (ESIpos): m/z = 438 (M+H)"

'H-NMR (300 MEz, 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

(8* R¥*)-3-[4,6-Bis-(2-methoxyethoxy)-2-(4-bromophenyl)-3-ox0-2,3-dihydrobenzofuran-2-yl]-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.



M

15 d The'title conmpound is prepared in analogy to the synthesis of Exanple
SA st_art.i ng fromExanple | SA 71 Yield: 83%of theory. LCM (Method 2):
R 4.59 min. M (ESlneg): mz = 465 (MH 'HNW(200 MHz, DVMSO-d5): S =
720696(m 9 H, 6.24 (d, I H, 6.10 (d, 1 H, 4.95 (s, 1 H, 5
4.54-4.47 (m | H, 4.42 (d, 1 H, 4.13-3789 (m 5 H), 2.70 (dt, | H), 2.01
(dd, 1 H, 1.33 (t, 3 H, 1.31 (t, 3 H. Preparative separation of the
- racernate i MsqQESHRs)emAH s@RIHSNHT s carried out. by HPLC on a chi raI phase by
met hod 21A. Anal ytical data (I\/bt hod 2113) 10 Enantionmer A* R = 4.52 mn.,

S T NG h e bR 82 G BERZEG Bo G By T g 20573 8-
tetrahydrocye %Heﬁﬁﬁ[?%bﬁdbz(%‘ *Jva)ns 2 Flda'i@ﬁxé'émsa aeh d 2 (4@ P22 36 (@, by 11
H3C OO0 d I5°A m Xt ure of

(3S*, 3aR*, sm)3.93ém(m1:1¢\,ﬁ|6§f3@r(@nm,3@481@ﬂ@t, ﬁdﬂyssbcs 3H),3.22 (s, 3 H), 3.01 (ddd, 1

hydr oxy- 5’3 pggr}yn%& g@niz%t et rahydr ocycl opent a[ b] benzof uran-1-one (Exanpl e

15A) and™ 1 ) of a 2 Msolution of nethoxymagnesi um net hyl
carbonate in DWF is heated with stirring at 100C in a cl osed vessel for 16
h. The resuEkimgle2BApension is then poured into a mxture

3,5-Bis-(2—chloroethoxy)phenol

™0

cl
N0 OH

Hydrogen chloride gas is passed into a solution of 150 g (1.19 mo}) of phloroglucinol in 1000 fn]

10 of 2-chloroethanol at 80°C over the course of 5 h. Cooling is followed by stirring at RT overhight.

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 sodinm sulfate; filtered and concentrated. Coh_lmn

15 chromatography 611 silica gel 60 (mobile phase: toluene/ethy] acetate 95:5) results in 81.2 g (27%
of theory} of the product. | |

Q 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 244

Methyl [3,5-bis-(2-chloroethoxy)phenoxy]-(4-chlorophenyl)acetate



of ice-cold 5 N hydrochloric acid and ethyl acetate. The organi c phase is
separated of f, washed 20 with saturated sodi um chloride solution, dried over
magnesi um sul fate, filtered with suction and concentrated. 531 ng of crude
product are enployed directly in the next, st age wi t hout further
characterization. -72- Exanple 18A 3, 5-Bi's-(2-net hoxyet hoxy) - phenol H3
H3C~1~0 | / H Hydrogen chlori d%ﬂgas is passed into a solution of 50.0 g
(397. mmol) of phioroglucinol iMNSEE M~y 5 of ethylene glycol nononethyl
et her at 80C over the course of 4 h. Addition of a further 300 m  of
et hyl ene gl ycol nononmethyl ether is f welahy-Beating under RF while
continuing to pass in hydrogen chlo 2“'a The mixture is cool ed
and concentrated, the resigue i G i of DMF, 10.9 g (79.2
mrol ) of potassi um carbonate™afe 3 andgQ i xt8y e is heated to 50C
Then 10.9 g (78.2 mmol ) of 2-brononet hyl net @ are added dropw se as
solution in 10 100 m - of DMF. The m xture is stirsegg” a OCfor 2 h. It is
then concentrated, the residue is taken up in a mxturé of diethyl ether
and water, the phases are separated and the aqueous phase is extracted
twice with teqitlRebmpEuRe s prdfdfedaf URALLS 1B RRSOnthssisAst Bxainp 2MOstatifpHreth ERaple h
concentrated hydrochloric acid and extracted three tines with diethyl
et her. The @éwbi ned organi c phases are washed with saturated sodi um
chloride solution, dried over sodiumsulfate, filtered and 15 concentrat ed.
G adi ent chﬂg@?@/gwﬂ:}%on silica gel 60 (nobile phase: toluene/ethyl
acetate) results 1n 9.20 g (10% of theory) of the product. LC-M5 (Method
9): R =1.60 min. WM (ESlpos): mz = 243 (MH)' "H NWR (300 MHz, DWVSO do):
S =-9. 35 (LC-M3{Metlpddr Re=9D5mip. 3 H), 4.01-3.96 (m 4 H), 3.63- 20
3.680m 4H) . 3. 29(s, 6H) . :

MS (ESIpos): m/z = 433 (M+H)"

'H-NMR (400 MHz, DMSO-dg): 8 = 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 (n, 4 H), 3.93-3.88 (m, 4 H), 3.67 (s, 3 1).

Example 25A

10 [3,5-Bis-(2-chioroethoxy)phenoxy]-(4-chlorophenyljacetic acid

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)"

THNMR (200 MHz, DMSO-dg): 8 = 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). |



Exarrple 19A Met hyl

[ 3, 5-bi s-(2-net hoxyet hox) ?) - phenoxy] - ( 4- brom)phenyl)acet ate -73- H3C O 01
CH3 H3C'O'-.,~OI1 '/ OBr Thetitle corrpound is prepared in analogy to the
‘synt hesi s of- Exarrple 2A starting from Ex?_/np ~18A. Yield: 73% of theory. b
LC—IVB(NEthod 3) R, = 4.17 mn. M (ES os) mz = 470 (MtH) + ' H- NVR (300
MHz, DMSO d6): . 766760(m 2 H, 7.52-7.46 (m 2 H, 6.17-6.13 (m 3
H, 6.07 Eﬁﬂlﬂiﬁﬁ.r 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-Bis- (26@&(20@131/&& 2 phensstlenfifvbzomBahermlonacet i ¢ acid H3CL10\/~O
OOHH3CO 6 0 Br The ti t%eméorrpolﬁr]ndi?s pr epar ggg%l n anal ogy to the synthesis
of Exarrple 3A starting from Exanple 19A. Yield: 86%of theory. 15 LC M5
(Method 3): R = 3.68 nin. ‘ 3S) = 456 (MrH)* ' H NVR (300 MHz,
DMSO-d6): 6 = 13.3 (s, | H), 7.65-7.59 (m 21-1), 7.53-7.47 (m 2 H), 6.14

(s,
Seates
_ _ C‘\/\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 (ESlpos): m/z = 401 (M+H)"

'H-NMR (300 MHz, DMSO-dg): 8 = 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-chioroethoxy)-2-(4-chlorophenyl)-3-0x0-2,3-dihydrobenzofuran-2-yi]-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): Ry= 3.72 min.



3 H, 586 (s, | H, 4.05-4.00 (m 4 H), 3.64-3.59 (m 4 H), 3.29 (s, 67i).
-74- Exanple 21A '

4, 6- Bi s- (2- met'hoxyet hoxy) - 2- (4- br onophenyl ) - benzof uran-3(2H)-one H3C OO0 0
Br H3C/ O The title conpound is prepared,in analogy to the synthesis of
Exanpl e 4A starting from Exanple S 20A. "% Yield: 19% of theory. LCMS

Met hod 2 ESl pos): mz = 438 (MeH)" ' 1-NVR (300 Mz,
E)I\/BOdG) )] ﬁEﬁ%ﬁ"ﬁ%&#W* s 7p29)7 23 (m 2 H§ 2?50 (d, | I(—I) 6. 26

(d, 101 H, 574 (s, | ,427415(m4H),371362(m4H) 3.32
(s, 3 H) BHM $200H0, DDES@BQ}S—ZQB (d 1H),768 -7.62 (m, 2H),754748(m 2 H), 7.29-

(S, R g B| S- %2 net boxyet hox bromﬁh%z{:} 3-di héﬁlrobenz
ofuran 2 yl ]24@1 HyPp-&damd -5 ) S(ml%}fi’%mﬂp?

| ggﬁgggd 'ﬁg%@wm b@{)aﬁ‘ﬁ' 99&/(Iﬁ@ﬁ)h§o§t/dahhﬁﬁj §5@f2 APAMPhS. 5A starting from

5 Example 284

(15*,38*,3aR*,8bS*)-6,8-Bis-(2-chloroethoxy)-3a-(4-chiorophenyl)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[b]benzofuran-1,8b-(1.4)-diol

The tiﬂe compound is prepared in analogy to the synthesis of Example 6A starting from Example
10 27A

Yield: 31% of theory.
L.C-MS (Method 5): Ry=4.01 min.
O MS (ESIpos): m/z = 535 (M+H)"

'H-NMR (300 MHz, DMSO-dg): & = 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, 1 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 HD).

- Example 294

(35%,3aR*,8bR*)-6,8-Bis-(2-chlorosthoxy)-3a-(4-chlorophenyl)-8b-hydroxy-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[#Tbenzofuran-1-one



Yield: 30%of theory, LC-MS (Method 2): R = 4.48 min. -75- NS (ESIpos): mz

= 570 (M+tH)' "H NWR (300 MHz, DMBO-d6): 8 = 9.32 (d, | H, 7.67-7.62 (m 2
H, 7.61-7.55 (m 2 H, 7.29- 7.23 (m 2.H), 7.20-7.09 (in, 3 H, 6.51 (d, 1
H; 6.04 (d, 1 H, 4.24 (dd, | H), 4.22-4.17 (m 2 H), 4.08-3.93 (in, 2 H),
3.68-3.63 (m 2 H), 3.54-3.49 (n1 2 H, -3930 (s, 3 H, 3.22 (s, 3 H, 3.01
(ddd, 1 5 H), 2.56-2.46 (m | H). Exanple 23A
3,5-Bis-(2-ch|oroethoxy)phenolc@k;&gg\ClS\C)@kiFNdrogen chloride gas is
passed into a solution of 150 ' phIorogIUC|noI in 1000 m 10
of 2-chl oroet hanol at SOC over the courns > h. ng is foll owed by

stirring at RT overnight. The m xture 80C whi l e
continuing to pass in hydrogen chlor m xture i s cool ed
and concentrated, the resmﬂu\v}z;\ A\ Xt U¥-e of di chl or onet hane

and water, the phases are séparated, @

tw ce with dichloronmethane. The conblned or g§ phases are dried over
sodiumsulfate, filtered and concentrated. Col waa/15 chromat ography on
silica gel 60 (nobile phase: toluene/ethyl acetate 95'5) results in 81.2 g
(27% - of theory) of the product LC-MS (Met hod 4): G ="3.27 nin. M

(ESI pos): mz = 252 M+H) "H NMR (200 MHz, DMBO-ds): 8 = 9.51 (s, | H),

6. 03- 5. 96 6

San vt ot @es%%p?"%d rejeld, (%tayl”%ﬁéthgxﬁtﬁt%?ﬁmﬁ%’le(? s demEtaimL
28A.

Yield: 71% of theory.

3 LC-MS (Method 2): R, = 3.40 min.
MS (ESIpos): 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), 630 (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)-3 a—(4~chlorophenyl)-3 -phenyl-2,3,3a,8b~
tetrahydrocyclopenta[b]benzofuran-1, 8b-(14)-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.



-76- \ CH3 C\~~O/ O1 A The title conpound is prepared in analogy to
the synthesis of Exanple 2A starti ng from Exanple 23A. Yield: 76% of '
theory. 5 LCM5 (Method 4): Rc = 4.05 min. M (ESIpos): mz = 433 (MtH) "~
"H- NVR (400 MHz,. DI\/S(DdG) S=75975g0 m 2 H), 752746(m 2 H),
6.23-6.18 (m 3 H, 6.13 (s, 11-1) 4.19 (m 4 H, 3.93-3.88 (m 4-H),

FS% (Blss? c@ﬁ@%%xﬁﬁéﬂﬂxy] (4-chl orophenyl)acetic acid C~/~O \ O

HCC~~OI /| Od The title conmpound i.s prepared in analogy to the

synthesi s &f-NExR bwt%m@@mﬂg)n& frrlomﬁxaﬂpm 6%4(6,1F{9 @lzd (d9421% af7theany. 15
LC- M5 (Meth H- NMR (200

Ve OVEG. B8543 (. 1 404758 (4 |1ﬁib43? 5.7 B 03 D0, 5 B0 7l TP
6.10 (s, ug)iu-92 (s, 1 H, 4.25-4.16 (m 4 H), 396388(m4H).-77-

5  Example 31A

Methyl [3,5—Bis-(Z-ch]oroethoxy)phenoxy]-(4-br0'mophenyl)acetate

Br

~ The title compound is prepared in analogy to the synthesis of Example 2A starting from Example
234,

10 Yield: 48% of theory.
LC-MS (Method 4): R,=4.11 min.
MS (ESIpos): m/z = 477 (M+H)"

Q 'H-NMR (400 MHz, DMSO-dg): & = 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 324 -

[3,5-Bis-(2-chloroethoxy)phenoxy]-(4-bromophenyl)acetic acid

Chi~0o
Ox_ -OH
T
| - Br



- Exanpl e 26A 4, 6-Bi s-(2-chl oroet hoxy) - 2- (4- chl or ophenyl ) - benzof ur an- 3( 2R) - one
CCS\O OC d"~~O0OThe title conpound is prepared in analogy to the

synt hesis of Exanple 4A starting fromExanple 5 25A. Yield: 55% of theory.
LCM5 (Method 3): R = 3.82 min. M (ESé os) mz = 401 (MtH)' ' H NMR (300
MHz, DMBO-d6): 6 = 7.51-7.45 (m 2 H), 7°36- 30(m2H) 6.57 (d, 1 H)

6.32 (d, 10 5. 79, 45435 2-3, 8
Ex arrpl( e 27Xhe tjl'tle ompound is g:repared ';Panaiogy to the synthe51s 0? E}li_:?mple 319 starting %rogrmixamp@

(S*, R*) - 3- g4 6- Bi s- (2- chl or oet hoxy) - 2- (4- chl or ophenyl ) - 3- oxo- 2, 3- di hydr obenz
of aran-2-yl]-3- phenylpropanal S OOH C-~~-0/ OOd 15 The title
conpound is pr ared in analogy to the synthesis of Exarrpl e H5A starting from
Exanpl e 28Kl \?Bélqﬁthe@s%of theory. LG-MS (Method 4): R{ = 3.72 nin. -78-

LC-MS (Method 2): R, = 4.33 min.
5 MS (ESIpos): m/z = 463 (M+H)"

'H-NMR (300 MHz, DMSOd(,) §=13.4 (s, 1H),764758(m,2H),752?46(m 2 H), 6.21-
6.16 (m, 3 H), 585(5,1H),4244]8(m 4 H), 3.93-3.88 (m, 4 H). -

Example 33A

| 4,6-Bis-(2-chloroethoxy)-2-(4-bromophenyl)benzofuran-3(2H)-one

Chi~o

e
CI\/\O o :

The title compound is prepared in analogy to the synfhesis of Example 4A starting from Example
32A. |

10

Yield: 16% of theory.
Q LC-MS (Method 4): R, = 3.96 min.
15  MS (ESIpos): m/z = 446 (M+H)"

"H-NMR (200 MHz, DMSO-dg): 5 = 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

(S*,R*)-3-[4,6-Bis-(2-chioroethoxy)-2-(4-bromophenyl)-3-0x0-2,3-dihydrobenzofuran-2-yl]-3-
20 = phenylpropanal



M5 (ESIpos): mz = 533 (MtH)® 'H NWR (200 MHz, DVMsO-d6): S = 9.33 (d, 1 H),
7.68-7.62 (m 2 H), 7.54-7.48 (m 2 H), 7.29- 7.24 (m 2 H), 7.19-7.09 (m 3
H, 6.57 (d, 1 H, 6.09 (d, 1 H, 4.40-4.35 (m 2 H, 4.30-4.09 (m 3 H,
3.99-3.94 (m 2 H), 3.81-3.76 (m 2 H), 83202(ddd, 111), 256246(m 1 H
5 Exanple 28A (1 S*,3 - ' TeeT :

S*, 3aR*, 8bS*) - 6, 8- Bi s- (2-chl or oet hoxy) - 3a- (4- chl opophenyl ) - 3- phenyl - 2, 3, 3a, 8
b- tetrahydrocycl opent a[ b] benzgfura -1, 8b- (1H) -di a"""'-~HOOHOCO 1
r ~~~ G The title conpound is Ho the synthesis of
Exanpl e 6A startl ng from Exanple . : ' 2 t heory. LG MS
(Method 5): R = 4.01 mn. I\/B(ESIp ; ; "H NVR (300 MHz,

3 92-6.86 (m 2 H),

. 83 , 1 H, 4.82-4.73 (m
€9-3.23 (m | H), 2.51-2.43
, 8bR*) -6, 8-Bis-(2-chl
-2,3, 3 a, 8b-

DVSO- d5) : 'S':726715(m 4 :
15 6.38 (d, 1 H, 6.25 (dg1l :
| H, 4.36-4.28 (m 4 H), %?2'\30
(m 1 H), 2.17 (ddd, 1 H). Exanple 29A (3 S *
or oet hoxy) -3 a-(4-chl orophenyl)-8b-hydroxy- 3-

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 (ESTpos): m/z = 578 (M+H)*

'H-NMR (200 MHz, DMSO-dq): § = 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
1), 3.83-3.76 (m, 2 H), 3.03 (ddd, 1 H), 2.58-2.44 (m, 1 H).

10 Example 35A

(18*,38% 3aR* 8bS*)-6,8-Bis-(2-chioroethoxy)-3a-(4-bromophenyl)-3-phenyl-2,3,32,8b-
tetrahydrocyclopentafb]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.



The title conmpound is prepared in analogy to the synthesis of Exanple 7A
starting from Exanple 28A. Yield: 71 %of theory. 5 LCGM (Method 2): R =
3.40 mn. WM (ESlpos): mz= 533 (MtH)' 'H NWR (300 MHz, DMSO-db): S =
7.21-7.15 (n1 2 H, 7.12-7.05 (m 3 H), 02-6.96 (m 4 H, 6.54 (d, 1 H),
630 (d, | , 5.87 (s, 1 H, 4.36-4.26 (M 4 H, 3.99-3.94 (m 2 H,

3.90-3.85 3 3.11 (dd, 1 2.93 (dd, | . 10
Exanpl e SO&gHﬁgﬂﬂw%mkikﬁ* éagm”‘ng#) 6, 8(B i s- (;Dchl orogthoxy)kb a- (4-chl

orophenyl )-3 -phenyl -2, 3,3 a, 8 b-

tetrahydrogﬁnmggﬂgtmhbgpgnpp&gTan | ,8b-(113)-diol Cl~~ HOHO OCI The
title conpound is prepared in analogy to the synthesis of Exanple 8A
starting from Exanple 15 29A. Yield: 85% of theo{\%_@ LC-M5 (Method 1 R,
4.09 mn. -EOMB/EO0REIRJIVSOM); o= BRE7.28/Amy 2D, (L IVR Y 308 B2 09 BB e )H)
7.11-6. 98 ( , 4. 50
(i E@%g%?’ 2@3?3161‘13#2%25?{1%31{4)(968% "f)I%) 4893 SH) lsﬁ-):; 735141 p g
| H), 250343@&@5@441% 4.08-383d mp# &),3128- Vet @y |1 H), 2.54-2.42 (m, lH),Zl?(ddd lH)

[ 3, 5- Bi s- (2-chl or oet hoxy) phenoxy] - ( 4- bronnphenyl)acetate

Example 36A

Methyl (4-chlorophenyl)-(3-ethoxyphenoxy)acetate

: | 00
s e-
9 | H,C” >0 o
. | | ct

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 (ESIpos): m/z =321 (M+H)"

"H-NMR (300 MHz, DMSO-dg): 8 = 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 F), 1.29 (t, 3 H). |

Example 37A

(4—Chiorophenyl)(3—ethoxyphenoxy)acetic acid

Cl

The title compound is prepared in analogy to the synthesis of Example 3A starting from Example
20 36A. |



Cs"O OOCHCA,"OOIIl k Br The title conpound is prepared in analogy to
the synthesis of Exanple 2A starting from Exanple 23A 10 Yi el d: 48% of
theory. LCG-M5 (Method 4): R 4.11 min. M (ESlpos): mz = 477 (MtH) +

"H NVR (400 MHz, DMBO-d6): S 768760(m 2 H), 754745(m 2 H;
6.23-6.18 (m 3 H), 6.13 (s, 1 H, 4. 584 17 (m 4 H, 3.95-3.87 (m 4 H,
3.66 (s, 3. W 15 Exanpl e 32A

[ 3, 5- Bi s- ( ¥ialhPtwéthseryy) phenoxy] - (4- br omophenyl )acetic acid O OH C S/ ~O/
O Br -81- The title conpound is prepared in analogy to the synthesis of
Exarrple 3A; st 31A. Yi el d: 99% of theory. LC-M5 (Method
2): R LngM&gOJJ)O@@é%%S) mz = 463 (MtH)' "H NWVR (300 MHz, -
DI\/ISOd6) 8 = 13.4 (s, | 7.64-7.58 (m 2 H, 7.52-7.46 (m 2 H), 6.21-
6.16 (m 3MI)(ESHogsm(zs: 307 ( H)4 24-4.18 (m 4 H), 3.93-3.88 (m 4 H).

Exanmpl e 33A 4, 6-Bi s- (2-chl or oet hoxy) - 2- (4- br onophenyl ) beazof ur an- 3( 2H) - one

H-NMR (200 MHz, DMSO-dg): & = 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 (q 2 H), 130 (t, 3 H).

“Example 384

2-(4-Chlorophenyl)-6-ethoxybenzofuran-3(2H)-one

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 (ESIpos): mlfz =289 (M+H)".

| Q  Example 394

15 (S*R*)-3-[2-(4-Chlorophenyl)-6-ethoxy-3-ox0-2,3-dihydrobenzofuran-2-y1]-3-phenylpropanal

The title compound is prepared in analogy to the synthesis of Example 5A starting from Example
33A. | | - | -



cl~~c 0 @B/ ~O1 / p~\ // Br 10 The title conmpound is prepared in anal ogy
to the synthesis of Exanple 4A starting from Exanple 32A Yield: 16% of
theory. LCGMS (Method 4): R = 3.96 min. 15 M5 (ESlpos): mz = 446 (M+H) +
"H NVR (200 MHz, DMBO-d5): 6 = 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, 1 H 84:46-4.34 (m 4 H), 4.04-3.88 (m 4
. Exanpl e 34A _ o ' _
(S*, R¥) - 3- [¥sl6- Bsef{tReorshiporeciiststetsoyier) 2- ( 4- br onophenyl ) - 3- oxo- 2, 3- di hydr obenzo
furan-2-yl]-3- 20 phenyl propanal -82 O C~ CIS"OO [/ Br The title conpound

IS prepare (g 1 thesis of Exanple 5A starting from Exanple
33A. Yiel d(ll‘(j /og%h]?gx%)rﬁ 111%E‘YIECI\/IS (Method 4): R = 4 05 mn. M

(ESlpos): mz = 578 l\/HrH) "H NVR (200 MHz, DMBO-d6): S = 9.33 (d, 1 H),
7.70-7.63 M(mms) nﬂzﬁZQP(MﬂHJ(m 2 H, 7. 31-
"H-NMR (400 MHz, DMSO-dg): 8 = 9.34 (s, 1 H), 7.69 (d, 2 H), 7.52 (d, 2 H), 7.24 (d, 2 ), 7.18-
5 7.06 (m, 4H), 6.90 (s, 1 H), 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-1-0xo-3-phenyl-2,3,3a,8b-tetra~
hydro-1 H-cyclopenta[b]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
0
CH,
15 0 OH

300 g (1.97 mol) of 2_,4—dihydroxyacet0phenohe, 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 mofi) of
dusopropyl 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 residus is stirred with 2 N sodium



7.09(m 5H), 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 13),
2.58-2.44 (m 1 H). 10 Exanple 354 (1 S*,

- S*, 3aR*, SbhS*) - 6, 8- Bi s- (2-chl or oet hoxy) - 368 (4- bronophenyl ) - 3- phenyl - 2, 3, 3a, 8b
- tetrahydrocyclopenta[b] benzof ur an- gb (I R-diol I HOHO 1 OBr The

titl d

Starting TriBAEGEBIES 78 Sied Wi P%ng o heurs v SRR Fudthainz)

. 7R, as. 3 gg NgubtionMid @Eﬁleﬂﬁﬁﬁ etlm Zcet"ateﬁZrQi @N&d‘]ﬁd is le:d\"YE%: édli@@s ikt upag/?@élﬁgl); of ?n —2
H, 6.37 (d4nI]\I|hy[iﬁochlgr1c2 5c1(1 Oand| etip;ﬁl acgtath t}kedphag_es H)re sgpagaéed( gntj) ﬂle Hytueoys gafas& % '
(m I H, &ubetdborte %re( m(th 4l aceéﬁeo 55, e&@nﬁé@ or%anﬁ) I\Féha%s 28 RasBd ith sdtudabed

2.54-2.42 (m
(4-chl or%péﬁéﬂlym) c lsn@q ﬁ@myweﬁ@dypa@eﬁ%mn qulfateH fé@ed(ﬂé coneerirged. | plamn

conpound is, Y. | from
3- et hoxy- 1 &anﬁd‘?c%'fﬁ%ﬂy {:\ﬂcéatﬂ‘?JﬁQ bel 60 1 A IHBLRES ! Slue, FHARIUIE phAe .Son@lBLéxQﬁb)
results in 232 g (55% of theory) of the product.

LC-MS (Method 13): R, = 2.41 min.
MS (ESlpos): m/z =215 (M+H)"

10 'H-NMR (200 MHz, DMSO-d): 8 = 12.6 (s, 1 H), 7.86 (d, 1 H), 6.57 (dd, 1 H), 6.50 (d 1 1),
4.38-4.30 (m, 2 H), 4.00-3.92 (m, 2 H), 2.57 (s, 3 H).

Example 424

6-(2-Chloroethoxy)-benzofuran-3-one

@]
C'\/\O/gﬁ

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 1h. 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 équeous phase is extracted
several times with diethyl ether, and the combined organic phases are dried over sodium sulfate,
filtered and EOncentrate_d. 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)"



Yield: 97% of theory. LC-M5 (Method 5): R = 3.86 mn. M (ESIpos): mz =
321(|\/H—|)' "H NVR (300 MHz, DMSO-d5): S = 7.57 (d, 2 H), 7.49 (d, 2 H),
719-7.13 (m | H), 6.54-6.52 (m 15 3 H), 6.07 (s, | H, 3.98 (g, 2 H,
366(s 3 H, 1.29 (t, 3 H. Exanple 37 '

(4- Chl or ophenyl ) (3- et hoxyphenoxy)acetic acid OOH '~ HCi O1/0d The

Starti ng T rone R p3Ms A P8 9 L 3 LSR8 9y DTN EORy2 Hoc v
(Met hod 4) 1.4R4.36 (,3 :_iﬁ) FD-3. 95IY§ ﬁﬁ$l pos): mz = 307 (MtH)~ ' H NWR (200 VHz,
DVMSO-d5): S = 7. ( 2 H, 8 (d, 2 H, 7.20-7.12 (m I H, 6.55-6.50

(m 5311! 5_88 | H) , 3 98 (g, 2 H, 1.30 (t, 3 H. Exanple 38A
- 2-(4-Chlor 6-et hoxybenzof uran-3(211)-one O CI HsCL*"O/ The title

conpound is prepared in analogy to the synthesis of Exanple 4A starting from
Exanpl e 2-Bromo-6-(2-chloroethoxy)benzofuran-3-one

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
dich]orométhane, 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 m! of chloroform are added to a
boiling suspension of 10.5 g (47.0 mmol) of copper(ll} bromide in 60 m! of ethyl acefate. The

Q 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 aquecus 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—I~H)+

: 2H-Nl\/I]E{(400MHZ,DMSO dg): 8 =752 (d, 1H),?30(s 2H),6.75(d, 1 H), 6.70 (dd, 1 H), 5.57
(S,IH),442437(m,2H)40039S(m,2H)

25  Example 44A

2-Bromo-3-zert-butyldimethylsilyloxy-6-(2-chloroethoxy)benzofuran



10 37A. Yield: 26% of ‘theory. LC-M5 (Method 2): Rt = 3.37 min. M (ESIpos):
mz - 289 (MtH)'. Exanple 39A 15
(S*,R*)-3-[2-(4-Chl orophenyl) - 6- et hoxy- 3- oxo- 2, 3-di hydr obenzof uran-2-yl]-3-p
henyl propanal 0 OHH3ICO 0 A The ti;#§_conpound i's prepared in anal ogy
to the synthesis of Exanple 5A starting from Exanple 38A. -85- Yield: 19%
of theory (pure diastereoner) LC-Ms (Method 12); HRt 4.53 mn. M :
(ESlpos): mz = 421 (MtH)' 'H NWR (400 MHz, DNB%— H3 = 9 34 (s, 1 H),
7.69 (d, 2 H, 7.52 (d, 2 H, 7.24 (d, 2 H) G%—$ gHp6 (m 4 H, 6.90 (s,
1 H, 6.50 (dd, I H, 4.28 (dd, 1 FD A ggb P% 12 3.04 (m 1 H),

¥

2.57- 2.52 (m | H, 1.34 (t, 3 H)
S*, 3aR*, SbR*)-3a-(4-Chloro a
Sb-tetra- hydro- IF#cycIope
OO0

' oxy- | - oxo- 3- phenyl - 2, 3, 3a,
n=Z3 car boxyl ic aC|d 0 OCH HO H3C

1.50 g (5.15 mmol) of the hydrate of 2-bromo-6-(2-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 ters-butyldimethylsilyl trifluoromethanesulfonate
are successively slowly added dropwise, and the mixture is stirred at 0°C for 10 min and at RT for
I h. The diethyl ether phase is then separated off, the residue is extracted twice with diethyl ether,

and the combined diethy! 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-dg): 8 = 7.36 (d, 1 H), 7.21 (d, 1 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-terf—Butyldimethylsilyloxy—6-(2-chloroethoxy)-2-(4-chlorophenyl)-benzofurah

Q _ | H,C CH,

H.C
3 Si’CH3
H,C 0
C*

200g (4.93 mmol) of 2-bromo-3-tert-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 'tetrakié(tripheny]-



10 d The title conmpound is prepared in analogy to the synthesis of Exanple
17A starting from Exanple - 24. The conpound is enployed directly in the next
stage w thout further characterization. Exanple 41A ' :
4- (2- Chl oroet hoxy) - 2- hydr oxyacet ophenonggO CHs 15 Cl~~\O OH 300 g (1.97
mol ) of 2,4-di hydroxyacet ophenone, 23 S g (2.96 nol) of 2-chloroethanol and
776 g (2.96. nol f..triphenyl phosphine are intro |.nt,0 of. . THE
At RT 380 1’3“’ p??”ﬁ% an%jll3m(gf ' a@ﬁ?@%ﬁ‘?%‘ﬁy &5u£%1 | féeg{re_ oag;é?g?gor?rhé Aﬁ%ggﬁméﬁb%% se
as sol uti asaction 280t pafredlinka a Hhauyiof tidtreld sturdiehimdonind ehloRfe EdutiochGnth and

t hen cool e d.concentrated. The residue is stirred w.th N sodi um - 86-
yr oxi de PTG D IeEs e Sinaerial I FairEes RUmee i Pregis Phios wita Do Eeitel

et hyl acetsd @mbhiedloffafid pWiskdlare SHGel Vith MAtkr WRSHAREhN Brihe &l bvarcediah Sulfagd)d t he
solid is dried. The solid is taken up in a mxture of 4 N hydrochloric acid

and et Ryl Tdkedatagd eonsepirsiede sColpmn s elyamaoegriyn oon ndlicgqgebo ) SAwbide j hase:
extract ed (ORGR/IPOExM 11)§EIU inACRIAYT Y of BRGPIRMOGEaRE gani ¢ phases are
‘washed with satclsft;aat gd 5 s)odi urﬁnchl o%fibde0 osoI ﬁ]??on, gl?i ed over sodium sul fate,
filtered and concentrated. Columm chromat ography twice on silica gel 60
(1st nobi |Methadide: t ol uene, 2nd nobil e phase: cycl ohexane) results in 232 g
(55% of theory) of the product. LCMs (Method 13): R =:2.41 min. M5

(ESI pos) - 342 G132 hpnofyMElthe i drald ¥R 6:208-Aoig %9/)5@'@%@-0%2 Bkabriple 434D »
7.86 (d, 1 |—%Zg,c16.57 °()§4§, eJL]H?“HS&, 6. 50 '%d, (oprosthipryheniotygn2- 30((%(“%’2e ?'5')

4. 00- 3. 92 afmgongenifpted thr&Trinies with thlgyne 1Exerrapdon tdl gomove water azeotropically. The residue

6-(2- %' onQ ﬁateg %Xc}l{ve%ed?%%d%ﬁgf t§l'ugn%eunder argon and cooled to -10°C, 22.7 ml (162 mmol) of
TEA and 34.2 ml (149 mmol} of fers-butyldimethylsilyl trifluoromethanesulfonate are successively

slowly added dropwise, and the mixture is stirred at 0°C for 0.5 h and at RT for 0.5 h. The 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-chlorophenylboronic 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(triphenylp.hosphine)palladium(O) 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
0  contaminated with 9% 4,4™dichlorobiphenyl.

MS (DCI): m/z =437 (M+HH)*

25 'H-NMR (400 MHz, DMSO-dg): = 7.83-7.77 (m, 2 H), 7.56-7.51 (m, 2 H), 7.43 (4, 1 H), 7.21 (¢,
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

@]
-0
CI\/\O o) _



-0 Ad~~01 / 015 76.0 g (354 mml) of _

4- (2- chl or oet hoxy) - 2- hydr oxyacet ophenone are introduced into 1050 m of THE
at -78C under argon, and 148 g (885 mmol) of |ithi um hexanethyl di sil azi de
are added dropwi se as solution in 750 nig,of THE Warming to RT and addition
of 96.2 g (885 mml) of chlorotrinethylsilane are followed by stirring at

RT for 2 h._Then, at 65.6 ¢ 69 ). of ...N-bromysuccj.ni. i de, ar.e ded
in portionfshd the(lgf?fnﬁﬁe is é?l rrrergao'g%:'%%lqlﬁ’ﬁgﬁl?gﬁ?f‘yé' 'ﬂgrlo-%(?%)r'z“ 1
h. Then 36%hBrophényl)bbhzaekinuit Biksbax it e0m@l sitd OB Rrdengasl dichideaddthtibhén Bioxdner e
is stirred at _RT for 0._; h. ?fter addi t.i on .of saturated afrmoni um.chl ori de
sol ution, t38TaRdesTEensAd ureddorghi h-ghbe gpixtuieds eqngentipfedntresilt i 48 Hyresdifier |
and the condyified s©fdANiS aRBR SR re A& HheR itPMR huisRdiiskn sul fate, filtered and
concentrated. G adient chromatography on silica gel 60 (nobile phase:

petrol eum ether/ethyl acetate) results in 59.0 g (78% of theory) of the
product 5> 25-G-M\Blethod5hdd=6)77 sRe. = 1. 80 nmin. M (ESIpos): mz = 213 (MH)+
-. 87 "HNW (300 Mz, DVO-dG: 5 =7.54 (d, | H, 6.86 (d, 1 H), 6.73
(dd, I H, hﬁsgﬂsé&p: - H503 ﬁ+ﬁ$;4. 36 (m 211),4.00-3.95 (m 214). Exanple
43A 2- Brono- (I -chl or oet f‘uoxy benzofuran-3-one a Br Cl~~0o/ O5 Method a :
127 g (597 mmol ) of 6-(2-chl oroet hoxy) benzof uran-3-one are dissolved in 1850
m of di oxdixampeW#741850 nm of diethyl ether under argon at RT and cooled to
-5C. Wiile stirring vigorously, 95.6 g : ' '

(8* R*)-3-[6-(2-Chloroethoxy)-2-(4-chlorophenyl)-3-oxo0-2,3-dihydrobenzofuran-2-yl1] -3—pheny.l-

propanal
W/
10
The title compound is prepared in analogy to the synthesis of Example 5A starting from Example
46A. '
Q Yield: 31% of theory.

LC-MS (Method 4): R = 3.73 min.
15 MS (ESlIpos): m/z =455 (M+H)"

"H.NMR (200 MHz, DMSO-dq): & = 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), .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-pheny}-2,3,32,8b-
" tetrahydrocyclopenta[blbenzofusan-1,8b-(16)-diol



(597 mol) of bromne are slowy added dropwi se, and the mxture is stirred
at OCfor 1 h. It is 10 then added to ice-water, the phases are separated,

t he aqueous phase is extracted twice with dichloronethane, and the conbi ned
organi ¢ phases are dried over sodiumsul§ate, filtered and concentrated.

Col um chromat ography on silica gel 60 (nobile phase: toluene) results in
150 g (86% of theory) of the product as h¥ﬁfate. Method h 15 5.00 g (23.5
mol ) of 6-(2-chl oroet hoxy) benzof uran-3-one n 30 m of chloroform are added
to a boiling suspension of 10.5 g (47.0H®@
of ethyl acetate. The mxture is hea !
the solid is filtered off and washed
washed with water and saté(ated aqug
over sodiumsulfate, filter an s
silica gel 60 (nobile 20 phase: toluene/cycl
of theory) of the product as hydrate. LC M ( d2): R =4.13 mn.. M
(ESlpos): mz = 291 (MtH)' 'H NWR (400 MHz, 6): S =7.52 (d, 1 H),
7.30 (s, 2 H, 6.75 (d, 1 H, 6.70 (dd, 1 H, 557l (s, | H, 4.42-4.37 (m
2 H, 4.00-3.95 (in, 2 H. 25 Exanpl e 44A - :
2;Bronn-3-tenp-butyldiqethylsi[ylozy-?ﬁ%é-chlqroethox ) benzof uran CH3 CH3
0_& - - - CHs TleHtle cpmppimndds prep@ed i quslogntohe bypthepis ohBx A gagging from Example

2- br omo- 6- (25 chl or oet hoxy) benzof ur an- 3-one (Exanple 43A) are concentrated
three tines with tol uene under argon in order to renove water
azeotropically. The residue is then dissolved under argon in 25 m of

di et.hyl et Mestd: 8404 ofthebrgd to OC. 0.79 mi '

ight. After cooling,
@. The filtrate is
¢ solution, dried

e) results in 1.50 g (20%

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, | H), 4.34-4.25 (n, 2 H), 4.00-3.93 (m, 2 1), 3.40-
3.25 (m, 1 H), 2.49-2.36 (m, 1 F), 2.20 (ddd, 1 H).

10 Example 49A

(15*,38%,3aR*,8bS*)-6-(2-Azidoethoxy)-3 a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-tetrahydrocyclo-
‘penta[blbenzofuran-1,8b-(1H)-diol

56.9 mg (0.87 mmol) of sodium azide are added to 200 mg (0.44 mmol) of (15%,38%,3aR*,8bS*)-
15 6-(2-chloroethoxy)—3a—(4-chiorophsnyl)—3-pllenyl§2,3,3a,8b-tetrahydrocyclopenta[b]benzofuran-

1,8b-(1H)-diol (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 dichlordmethane,

the phases are separated, the aqueous phase is extracted twice with dichloromethane, and the



5 (5.66 mmol ) of TEA and 1.30 M (5.66 nmol) of tert-butyl di nethylsilyl
trifluoronethanesul fonate are successively slowy added dropw se, and the
m xture is stirred at OC for 10 min and at RT for | h. The diethyl ether
phase is then separated-off, the residue is extracted twice with diethyl
ether, and the conbined diethyl ether pfases are concentrated. Col um
chronatography on silica gel 60 (nobile phase: cycl ohexane) results in 2.00
g (96% of térelingd) organic hidagns oate cwashad Witl- sBgiRg tshdigmoyhlomle soluficnp driedy . ovenvs

ESI 40 7 21
(o, 1oy Bebpspcputl erdt Bon SRl s et by Hied B 4 g
9 H) 0 23ph&s¢ t@ludde/cthizk avefated red@iR id 590 mg (94% of theory) of the product.
3-tert-Butyl di net hyl silyloxy-6-(2-chloroethoxy)-2-(4-chl orophenyl)-benzofura

n H3C CH3 . \OOCd Mthod a: 2.00 g (4.93 nmmol) of
2-brohD-3-P§§§sgﬁ$@?§?h§tE%%%VW&Ioxy 6- ( 2- chl or oet hoxy) benzof uran are
dissolved in 41 m of toluene under argon, and 0.92 g (5.91 mmol) of

4- chl or pphafsyiEspoening -a¢d4dM+20" and a sol ution of 1.15 g (10.8 mmol) of
sodi um carbonate in 5.4 m of water are added. The m xture is degassed and

entil at ed, ce ar 8 tr s(tr n 9
\pghoslphi ne) N Fﬁﬁé‘@lﬂ Pg‘g%ago‘g aﬂa ‘%Hi’gn?n%%%?‘?’s%ﬁkéggé 9§t(m|9§%?’f%41 (g’
After cool hng, ¢$N@d, F ARGISE QM 1L YS &, '1§D,Flpw43iﬂl (nmt1q-1)a4 niatigrg, o, isce-16 d
sat urated amoni um chl dride solUtion and di et hyl t’her, the phases are
separ at ed, (teh§dédus (pnale 25- Qé&(ﬁlaéﬁéc?%lv@%l\mth diethyl ether, and the

conbi ned organi ¢c phases are washed wth water and saturated brine, dried
over SOdi UPlephthfiR! @paration of the racemate into the enantiomers is carried out by HPLC on & chiral

@ 10 phase by method 25A.
Analytical data (Method 25B):
. Enantiomer A: R, = 5.52 min., enantiomer B: R, = 8.56 min.

Example 50A

(35*,3aR*,8bR *)-6~(2-Chloroethoxy)-3 a—(4—chlorophenyl)—Sb-hydroxy-3—phenyl;2,3,3 a,8b-tetra-
15 hydrocyclopenta[5]benzofuran-1-one

The title cdmpound is prepared in analogy to the synthesis of Example 7A starting from Example
48A. |

Yield: 92% of theory.
20 LC-MS (Method 4): R, = 3.54 min,.

MS (ESIpos): m/z = 455 (M+E)*



S filtered and concentrated. Col umm chromat ography on silica gel 60 (nobile
phase: toluene/cycl ohexane 1:1) results in 1.69 g (78% of theory) of the
product. Method b : 39.4 g (135 mml) of the hydrate of .
2-bronn-6-(2-chloroethoxy)benzofuran-B-pgﬁ_(Exanple 43A) are concentrated
three tines with tol uene under argon to renove water azeotropically. The

to L 106 2%%%@%%8% SR o 40%8#@“@43%@% ONpRi% Gy ed

rert-butyl gn,nedshissinl, Y] 4.04-3 8o renhassesdd { anate-3aa0ams U ey.essi (de) yH).sl owl y
added dropw se, and the mxture is stirred at OC for 0.5 h and at RT for 0.5
h. The lower triethylamne trifluoronethanesulfonic acid salt phase is then
separ at ed m t he supernatant solution is added w thout further
purification to 25.4 g (162 muvol ) of 4-chl orophenyl boronic acid 15 under
argon. AddiR*@3+ahR8dh$5) 8- (ﬁ%aﬁ,rd&m@) ﬁf(z@@lewlgmnggrzqﬁe@na 383,880l ution in 148
mM of water is followed degaSS|n%ﬁh% application of vacuum and

ventil ati owtre\hxdrpca?l@wﬁta[bibmo apd,8pg Py of

tetraki s(triphenyl phosphi ne) pal | adi um(0) are added, and the m xture is .
degassed and ventilated wth argon. It isFmgated at 95C while stirring
vigorousty for 2 h. After cooling, the phases are separated, and the
organi ¢ phase is washed three tines withHSat g pni um chl ori de
solution, 20 once with water and once-W ddi um-chl ori de
solution, dried over magnesium sul f /ancentrated Col um .

chronatography on silica gel ( ok enél cycl ohexane 1:1)

results in 53.1 g (90% of ?ﬁéﬁ?}?Oof which is stil

c m nated with 9% 4, 4' -di chl or obi phenyl . ): mz = 437 (MtH)' 25
MR (400 MHz, DVMBO-d5): S = 7.53-7.77 (m 2 / 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 (n1 2 H, 3.99-3.94 (m

2 H, 1.02 (s, 9 H, 0.12 (s, 6 H. Exanple 46A ¢l

6- (:2- Chl or oet hoxy) - 2- (4- chl or ophenyl ) benzof uran-3(2E)-one O CI~~O1I / 0 C

The title compound is prepared in analogy to the synthesis of Example 8A starting from Example
S0A. '

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, 1
Q  H),5.26(s, 1 H), 5.17 (d, 1 H), 4.62-4.51 (m, 1 H), 4.32-4.24 (m, 2 1), 4.00-3.92 (m, 2 H), 3.90-
3.77 (m, 1 1), 2.66 (dt, 1 H), 1.98-1.83 (m, 1 H). |

15  Example 52A

(2R*,38* 3aR* 8bR*)-6-(2-Chloroethoxy)-3a-(4-chlorophenyl)-8b-hydroxy-1-0xo-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[ b]benzofuran-2-carboxylic acid



-90- 66.5 g (152 mmol ) of _
3-tert-butyl dinethylsilyl oxy-6-(2-chl oroethoxy)-2-(4-
chl orophenyl ) benzof uran are dissolved in 500 Ml of a 4 M hydrogen chloride
solution in dioxane at RT under argon and stirred for 1.5 h. The mixture is
concentrated to.result in 49.2 g of a r-&4idue which is stored under argon
and reacted further without purification. 5 LGM (Method 5): R = 3.77 mn.
M5 (ESIpos): nmz = 323 (MtH)'. Exanple 47hy 0 _
(S*, R*)-3-[6-(2-CU oroet hoxy) - 2- (4- chl or ophaqnyl )\XL%_@ 2,-3-di hydr obenzof ur an
-2-yl]-3-phenyl - propanal O OH C~~OHD1Q*CL~"The title conpound is
prepared in anal ogy to the synthesi >
46A. C Yield: 31 %of theory. LC M
(ESI pos): rrlz=455(I\/HrH)éj'H- MR A" \ =9.34 (d, 1 H,
7.75-7.66 (in, 2 H, 7.58-7" 0) 05 (m 6 H), 6.98 (d, 1 H),
6.56 (dd, 1 H), 4.43-4.34 (m 2 H), , 4.02-3.94 (m 2 H),
3.09 (ddd, 1 H), 2.55 (dd, 1 H. Exanple 48A _
(1S*, 3S*, 3aR*, 8bS*) - 6- ( 2- Chl or oet hoxy) - 3a- (4- chl oy ophenyl ) - 3- phenyl - 2, 3, 3a, 8
b- tetral rydrocycl opent a[ b] benzof uran-1, 8b-( 1H) - didpl -91

3 mn 15 M5

The title compound is prepared in analogy to the synthesis of Example 17A starting from Example
50A. The compoﬁnd is employed in the next stage without further puriﬁcatidn.

5 (2R*,3S*,3aR*,SbR*)-6-(2QChloroethoxy)—Ba-(4-ch]0ropheny1)-2-dimethy]carbamid-Sb-hydroxy-
3-phenyl-2,3,3 a,Sthetrahydrocyclopenta[b]benzofuran-1-0ne

Q 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)*

"HNMR (200 MHz, DMSO-dg): & = 7.23-7.16 (m, 5 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 (&, 1 H), 4.02-
15 3.94(m, 2 H),3.28 (s, 3 H), 2.77 (s, 3 H).



HO HO~\OOC The title conpound is prepared in analogy to the synthesis
of Exanple 6A starting fromExanple 47A Yi eI d: 94% of theory, 5 LG M
(Method 6): R =2.73 min M5 (ESlpos): mz = 457 (MtH) "~ " H NWR (200 Mz,
DVMSO-d6): & = 7.32-7.02 (m 8 H), 6.96- 69588 (m 2 H, 6.72 (d, | H, 6.62
(dd, 1 H, 5.86 (d, 1 H), 507 (s, | H, 45(q, 1 H, 4.34-4.25 (m 2 H),
4.00-3.93 (in, l2 , 3.40- 3.25 (m 1 H, 2. 49- 2.36 (m 1 H, 2.20 (ddd, 1
H). 10 Exa _

(1 S, 35, 3aR*, 8bS*) - 6- ( 2- Azi doet hoxy) - 3a- (4- chl or ophenyl) - 3- phenyl - 2, 3, 3a, 8b
- t et r ahydr Q®R¥R¥;3SpLaR q§us*)- GJQBGHbfdeﬂqamy)Ba-(&bhl(xbbhengll)al-dmﬂaylbd(aad:ﬁd% <phe®1-Cl

(SES? gg*(ga,%é ,gg%n;ah)(/)fcggfglg{)e%g[g}tenzo uran- 1%% ?ﬂ) trllgl 200 ng (0. 44 nunol) of

6- (2- chl or oet hoxy) - 3a- (4- chl orophenyl ) - 3- phenyl - 2, 3, 3a, 8b-tetral rydrocyel ope
nt a[ b] benzof uran 1, 8b-(1H)-di ol (Exanple é) i no4 rcer of DMF under argon,

and the mxture is heated at 100C overni 312 Af&%‘ cool ng and
concentration, the residue is taken up HD ororret hane, the
phases are separated, the aqueous phas 6 act g 'ce W th

di chl oronet hane, and the -92- conbi e washed wit.h
saturated sodi um chl ori.d%lsol ution, -

5  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-de): 8 = 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), 6.5 (dd, 1 H), 5.50 (d, 1 H), 5.32 (s, 1 1), 4.92-4.82 (m, 1 H), 4.34-
423 (m, 2 H), 4.20-3.93 (m, 4 H), 3.20 (s, 3 H), 2.72 (s, 3 H).

Example 55A

(35*,3aR*,8bR*)-6-(2-Chloroethoxy)-3a-(4-chiorophenyl)-8b-hydroxy-3-phenyl-2,3,3a,8b-tetra-
15 hydrocyclopenta[blbenzofuran-1-oxime

OH
N
C[\\/\O O e} Q
| : ' Cl



magnesi um sul fate, filtered and concentrated. Gradi ent chromatography on
silica gel 60 (nobi)e phase: toluenelethyl acetate) results in 190 ng (94%
~of theory) of the product. LCGMS (Method 9): Rt = 2.66 mn, 5 M5 (ESIpos):
mz= 464 (MtH)' 'H NVR (200 MHz, DMBO-d6): S = 7.29 (d, 114), 7.26-7.02 (in,
7 H, 6.96-6.90 (m 2 H), 6.71 (d, | HP6-6.61 (dd, | H, 583 (d, 1 H),
5,02 (s, | H, 4.49-4.41 (m | H, 4.24-4.19 (m 2 H), 3.69-3.63 (m 2 H)
3. 34- 3. 25 Thentitlp cegppoupd Boprepangd ip apalogyHp thepsypthesiviefdExample) 14 startigalran Fyample -
separation,gf the racemate into the enantionmers is carried out by HPLC on a
chiral 10 phase by nethod 25A. Anal ytical data (Method 25B): Enantioner A
Rt =5.52 mn., enantioner B Rt = 8.56 mn. Exanple SOA (3 S *, 3 aR*,
8bR*) - 6- ( Xiahi 8fofdbdogxy) - 3 a- (4- chl or ophenyl ) -8 b- hydr oxy- 3- phenyl -2, 3, 3 a,
8b-tetra- 15 hydrocycl opent a[ b] benzofuran-1-one O HOO/ \ O The title
conmpound i R a to the synthesis of Exanple 7A starting from
Exanpl e Aﬁ%%fhgg%g% gsggﬁ%’ory. 20 LC-M5 (Method 4): f~ =3.54 mn. M
(ESIpos): mz = 455 (M+tH)' -93- "H- NWR (200 MHz, DMSO-d6): S = 7.29-7.00 (m
10 H), 56. 88S (Ebinek): )z =86HB@O44Jd, 1 H), 6.31 (s, | H), 4.36-4.28 (m 2 H),
4.02-3.94 (m 2 H, 3.65 (dd, 1 H, 3.42-3.20 (m | H), 2.84 (dd, 1 H).

THNMR (300 MHz, DMSO-dg): 8= 11.1 (5, 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, 1 H), 4.34-4.28 (m, 2 H), 3.99-3.93 (m, 2 H), 3.45 (t, 1
H), 3.03 (d, 2 H).

Example 36A

10 (1R*38%* 3aR* 8bS*)-6-(2-Chloroethoxy)-3 a;(4—chlor0pheny1)- 8b-hydroxy-3-pheny}-2,3,3a,8b-
tetrahydrocyclopental#]benzofuran-1-amine

Q 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)"

'HNMR (200 MHz, DMSO-dg): 8 = 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 (i, 1 H), 2.25-2.02 (m, 1
20 H.



Example 51A (1 R*,3 S *,3 aR*, 8bS *)-6-(2-Chloroethoxy)-3

a- (4-chl orophenyl)-3 -phenyl-2,3,3 a, 8b- 5 : '

t et rahydrocycl opent a[ b] benzof uran-1, 8b-(1H)-diol HO HO CI The title
conpound is prepared in analogy to the synthesis of Exanple 8A starting from
Exampl e: 50A. Yield: 99% of theory. 10 tC-M5 (Method 2): Rt 4.24 mn. M
(ESIneg): mz =501 (MH 'HNW (200 MHz, DVMSO-d6): 8 = 7. 32 (d, 1 H,
7.14-6. 91 Emample|SJA 6 66 (d, 1 H, 6.55 (dd 1 H), 5.26 (s, | H, 5.17 (d,

1 FD 4 62-4.51 (m - , 4.32-4.24 (m 2 H, 4.00-3.92 (m 2 H), 3.90- 3.77

I 83 (m | H. 15 Exanple 52A (2R*, 3
3aR* 8bé§?%¢é%?%§%%%%e%ﬁ@% 3 a- (4- chl or ophenyl ) - 8b- hydr oxy-
I-oxo 3-phenyl - 2, 3, 3a, 8b-t et rahydrocycl opent a[ b] benzof ur an- 2- car boxyl i ¢
acid -94 OO HOOH GI / \ ° 00dC The titlé&conmpound is prepared in
anal ogy to the synthesis of Exanple 17A startingjfrom Exanple 50A. The

conpound is enployed in the next stage w urther purification. Exanpie
53A N _

@/\ 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

OH

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 ml of ethyl
acetate, The phases are separated and the organic phase is washed with saturaied ammonium
chloride solution, water, saturated sodium bicarbonate solution and saturated sodium.chloride

10 solution, dried over magnesium 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 'HNMR (300 MHz, DMSO-d): § = 12.60 (5, 1 H), 7.85 (d, 1 H), 7.48-7.31 (m, 5 H), 6.60 (dd, 1
Q H), 6.55 (d, 1 H), 5.19 (s, 2 H), 2.56 (5, 3 H).

Example S8A

6-Benzyloxy-benzofuran-3-one

20 10 g (41.28 mmol} of 4-benzyloxy-6-hydroxyacetophenone suspended in 30 ml of chioroform are
added to a boiling suspension of 18.44 g (82.55 mmol) of copper(Il) bromide in 70 m} of ethyl



(2R*, 3S*, 3aR*, gbR*) - 6- ( 2- Chl or oet hoxy) - 3a- (4- chl or ophenyl ) - 2- di net hyl car bam
d- 8b- hydr oxy- 3-phenyl -2, 3, 3a, 8b-tetrabydrocycl opent a[ bl benzof uran-1-one O
OCHs HO3 OO/ \ d The title conpound is prepared in analogy to the
synthesis of Exanple 16 starting from Ex2ple 52A. 10 Yield: 14% of theory
(starti ng from Exanple 50A) LG M (Method 13): R = 2.71 min. M5 (ESIpos):
m z 526 4dvbakd) andlie Nmr(sﬂﬁﬂs Mred mc'rbﬂiﬁ)cweﬁight Th2 3il7hdk Gol(tign 1S thdh filtered,

7 14 7. 05 3 02- 6. 9 6. 47
7,95 {102 it oRelE A o O byt S it

( m 2H) 2&&1&%3(!");0(131117 ZKISrltﬂ%lutmE%Tlem&nh@nm éﬂlﬁife,, ZiR&red and concentrated. The

S*, 3aR*, SbS* - 6- ( 2- Chl or oet hoxy) - 4- chl orog ) - 2- di net hyl car bam d- 3- ph

enyl 2,3, @sguw Higselah i Seyee ‘if@ﬁﬁ’? (0P 13eltd8 frf sepinm3gpats; HPYRSF GrecHs
= Nq-IS added./ahd @e r@u@lng séluﬁ&?;sthbagté@mﬁ%%ﬁhbﬂﬂ)r bie WuE Pk S&hclidh ARMOMhLO the
syntheS|s of Exanp Sstarting from Exanpl e
added to 1ce and the ethanol is stripped off. The aqueous residue is extracted three times with
ethyl acetate, and the combined organic phases are washed with 1 N sodium hydroxide solution,
" 1N hydrochloric acid and subsequently with saturated sodium chloride solution, dried over
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 prodﬁct as

beige-colored crystals.

LC-MS (Method 4): R; = 3.53 min.
MS (ESIpos): m/z = 241 (M-+H)"

'H-NMR (200 MHz, DMSO-dg): § = 7.56-7.35 (m, 6 H), 691 (d, 1 H), 6.77 (dd, 1 H}, 5.23 (5, 2
15 H),4.77 (s, 2 H).

Example 59A

2-Bromo-6-benzyloxy-benzofuran-3(2H)-one

o AL
- o8N

The title compound is prepared in analogy to the synthesis of Example 43A startiﬁg from Example
20 58A.

Yield: 40% of theory.
LC-MS (Method 12): Ry = 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 (5, 1 H), 5.24 (5,
25 2H).



53A. Yield: 81 %of theory. LCM (Method 6): R 2.31 mn. M5 (ESIpos):
mz = 528 (MrH) + 10 ' H-NMR (200 MHz, DMBO-d6): S = 7.36 (d, 1 H), 7.23-7.10
(m 4H, 7.06-6.96 (m 3 H, 6.8- 6.79 (m 2 H, 6.70 (d, 1 H, 6.55 (dd,
1 H, 550 (d, 1 H, 532 (s, 1 H, 4.92q¢4.82 (m 114), 4.34- 4.23 (m 2 H),
4.20-3.93 (m 4 H, 3.20 (s, 3 H, 2.72 (s, 3 11). Exanple 55A (3

S+, 3aR*, SbE*x.)aﬁl (6 AChI or oet hoxy) - 3a- (4- chl or ophenyl ) - 8b- hydr oxy- 3- phenyl -2, 3
., 34, 8b-tetr—a—%§—ﬁ'y- drocycl opent a[ bl benzof urau-1-oxime NOH N HO 00 O -96-
The title conmpound is prepared in analogy to the synthesis of Exanple 14
starting f Besr-BughiphahylSaxy-¥ibehzlox829% shlotdpboryibenzguB ( Met hod 6): R
2.55 mn. 5 M5 (ESIneg): mz = 468 (MH 'HNW (300 Mz, DVMBO-d5): 6 =
11.1 (s, I H, 7.35 (d, 1 H), 7.23-7.06 (m.7§), £ 02-6.97 (m 2 H), 6.79
(d 1 H, 6,65 (dd, | H, 578 (s, 1 H),.4. 34%¥ bm 2 H), 3.99-3.83 (m 2
H, 3.45 (t, 1 H), 3.03 (d, 2 H. C Exanpl g 56 3

(I R*, 3S*, 3aR*, SbS*) - 6- ( 2- Chl or oet hoxy) - 3a-(4éghgio.r(§)r;pshenyl ) - 8b- hydr oxy- 3- phen

yl -2, 3, 3a, 8b- _
-0~
Q + The titie compound is prepared in analogy to the synthesis of Example 44A starting from Example
5  39A.

Yield: 77% of theory.
LC-MS (Method 4): R; = 5.20 min.
MS (ESpos): m/z = 465 (M+H)*

'HNMR (300 MHz, DMSO-dg): 8 = 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

Q (§* 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.



t et rahydrocycl opent a] b] benzofuran-I-amne HA - Hv O C The title conpound
is prepared in analogy to the synthesis of Exanple 15 starting from Exanpl e
55A. 15 Yield: 89%of theory. LC-M5 (Method 6): R 1.89 min. WM (ESIpos):
mz= 456 (MtH)' 'H NVR (200 MHz, DNSOda))OO-S = 7.27-6.90 (m 10 H), 6.69 (d,
| H, 6.58 (dd, 1 H), 4.32-4.24 (m 2 3.99-3.92 (m 2 H, 3.62 (dd, 1
H)y, 3.43 (dd .ll'e 2.44-231 (m 1 H, 2.25-2.02 (m 1 20 H. -97- Exanple
57A 4- Benz&l‘-%%—éHiﬁ. ydr oxyacet ophenone 0 CH3 enul; O41 m (345 mol) of
benzyl brom de and 47.69 g (345 mml ) of potassium carbonate are added to 5
a sol uti on241-Chbrdathogy)ERdraxymdelopldnofly 4- di hydr oxyacet ophenone in 500 m of
DMF, and the resulting suspension is stirred at roomtenperature overnight.
The solid is then filtered off v¢ suction through a glass frit, and the
filtrate is poured into 200 m “water@gnd 200 nl of ethyl acetate. The
phases are separated and the organi c phage ig4|washed with saturated ammoni um
chl oride solution, water, saturated sod } onate sol ution and
saturated sodi umchloride 10 sol uti on, ¢d overs magnesi um sul fate,
filtered and concentrated. Crystalliza froma diethyl

OH

The title compound is prepared in analogy to the synthesis of Example 41A starting from 2,6-
5  dihydroxyacetophenone. '

Q Yield: 90% of theoty.
LC-MS (Method 2): R, = 2.86 min,
MS (ESIpos): m/z =215 (M+H)"

~ 'H-NMR (200 MHz, DMSO-dg): § = 12.1 (s, 1 H), 7.34 (¢, 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): R, = 2.42 min.
MS (ESIpos): 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 ), 4.70 (s, 2 H), 4.43-
20 4.35(m, 2 H), 4.00-3.93 (m, 2 H). '



et her/ petrol eum ether m xture results in 56.40 g (71% of theory) of the
title substance as pink- colored crystals.. LCGM (Method 1): R, = 3.70 mn.
M5 (ESIpos): mz = 243 (MtH)' 15 'H NWR (300 MHz, DVMSO-d6): 8 = 12.60 (s, |
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. Exanpl e 98h- 6- Benzyl oxy- benzofuran-3-one O O
O 20 10 g (41.28 mol ) of 4-benzyl oxy-6-hydroxyacet ophenone suspended in 30
m of chl BxafipleédAre added to a boiling suspension of 18.44 g (82.55 mol)
of copper(R) bromde in 70 ml of ethyl -98- acetate, and the suspension is
heat ed unsgl i i hot solution is then filtered, and
the fil teg%(%% (gﬁk%&dgéﬁé%‘)%g%%m%ﬁﬁygc@fat_e. The organi c phase i s washed
with water and saturated sodium chloride solution, dried over nmagnhesi um
sulfate, filtered and concentr&ied.~Tg residue is dissolved in 150 nl of
ethanol, 7.72 g (94.06 mmol) of sodiunkacetaPe tribydrate are 5 added, and
the resulting solution is heated under for one hour. The reaction

m xture is then added to ice, and t is stripped off.- The aqueous

residue is extracted three tines wit acd’at e, and the comnbi ned
organi ¢ phases are washed with 1 N sddiz&m hgdr oxi de solution, 1 N

hydrochl oric acid and subsequently with saturated sodi um chloride sol ution,
dried over nagnesiumsulfate, filtered and concentrated. Col umm

chr omat ogTkptit}e compeindiicprepratd BEn{logysp ithe syathesirenf Example déh etarting iesmidraipist hy |
acetate 1. results in 5.52 g (56% of theory) of the product as

bei ge-tol 6réd crystals. CLCMs (Method 4): R = 3.53 mn. M (ESIpos): niz
= 241 (M+H)'

Q' Yield: 86% of theory.

LC-MS (Method 4): R, = 2.90 min.
MS (ESIpos): m/z =291 (M+H)

"H-NMR (300 MHz, DMSO-de): & = 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). S

Example 65A

2-Bromo-3 -tert—butyldimethy]si]yloxy-4-(2-chl oroethoxy)benzofuran

' CH
Cl\/\o I 3 CH3

O . o—?i—é—c;H3

CH, CH,

\Br

O

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(CH;)s]"



]
"H NVR (200 MHz, DMSO-d6): S = 7.56-7.35 (m 6 H), 691 (d, 1 H, 6.77 (dd,
1), 5.23 (s, 2 15 1-1), 4.77 (s, 2 11). Exanple 59A
2- Brono- 6- benzyl oxy- benzofuran-3(2B)-one 0 Br !! \ p O The title conpound
is prepared in analogy to the synthesis of Exanple 43A starting from Exanpl e
20 58A. Yield: 40% of theory. LC-MS (Metdd 12): R = 4.12 min. M
(ESIpos): mz = 319 (M+}1J "H NWMR (200 MHz, DVMSO-d6): S = 7.54-7.37 (m 5
H), 6.81- 6 'H-NMR\302 Mz ]ZiM§©‘-d£)85 =17.704%,,1 B), 241((8d, 1 25634 Ki)d, 1 HD%4.4F=4a8mh,el 60A

_3 t ent - But yl di net hyl si | Xy- 6- benzyl oxy- 2- (4-chl orophenyl ) benzof uran H3C

F%DS% Ci%géﬂ I% Q¥@=%ﬁ$02¥ﬁ%6ﬁptle conpound i s prepared in anal ogy
to t he syntheS|s of Exanple 44A starting from Exanple 5 59A Yieldi 77% of
t heor y- Example 66A

3-tert-Butyldimethylsilyloxy-4-(2-chloroethoxy)-2-(4-chlorophenyl)benzofuran

CH,
H,C CH,

o (IO~ )

The title compound is prepared in analogy to the synthesis of Example 45A starting from Example |
65A. |

Yield: 75% of theory.
LC-MS (Method 4): R, = 3.29 mi.
10 MS (ESIpos): m/z =437 (M+H)"

"H-NMR (400 MHz, DMSO-d): 5 = 7.82-7.77 (m, 2 H), 7.57-7.52 (m, 2 H), 7.26 (t, 1 1), 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 (5, 6 H).

Q 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.



LC-M5 (Method 4): R, =5.20 min. M (ESlpos): mz = 465 (MrH7 ' H NVR (300
MHz, DMSO-d6): 5 = 7.85 (d, 2 H, 7.59-7.20 (m 9 H, 7.04 (dd, I H, 5.22
(s, 2 10 H, 1.07 (s, 9 H, 0.17 (s, 3 H, 0.04 (s, 313). Exanple 61A

(S*, R*)-3-[6-Benzyl oxy- 2- (4-ohi or ophenyl%)- 3- oxo- 2, 3-di hydr obenzof aran-2-yl ] -
3-phenyl propanal OO / \ OCd 00 The 't Brre conpound (as m xture of

di astereoners) is prepared in analogy to the synthesis of 15 Exanple 5A
starting fEsampled88| e 60A. -100- Exanpl e 62A -

2- (2- Chl or oet hoxy) - 6- hydr oxyacet ophenoane C"'/~-O0O \ CH3 ~ (H The title
conmpound i a6l LA 14 hesh s, SYBtEn? } i.ng
from2, 6- gs,%liﬁ?g?ggSg%é%g%hg%ﬁe&l%%eyg Bg%%/? g]?fy Elﬁ)gory.u?aﬁg}:@? ﬁI\/%aﬂy%]od 2):
R, = 2.86 piopanal MS (ESIpos): mz = 215 (MrH)' 'H NMR (200 MHz, DMSO-d6): S
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. Exgnple 63A

NG

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-dg): § = 9.33 (dd, 1 H), 7.70-7.65 (m, 2 H), 7.57 (¢, 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 (44, 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

- (18%,38% 3aR*,8bS*)-8-(2-Chloroethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-
15 tetrahydrocyclopenta[b]benzofuran-1,8b-(1H)-diol '




4- (2- Chl or oet hoxy) - benzofuran-3-one CIS*OO o O The title conpound is
prepared in analogy to the synthesis of Exanple 42A starting from Exanpl e

15 62A. Yield: 69%of theory. LCGMS (Method 2): R = 2.42 min. M5 (ESI pos)

n12=213(|\/H-H)‘ "H NWVR (200 MHz, DI\/SOoi% S=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 .
-101- Exanpl e 64A 2-Brono-4-(2-chl oroethoxy) benz?furan 3(211)-one. Cl ~~

0 0 Br  60Therfide qampoundcis prspared @a]@g%ffh%amthwaﬁéﬁ

Exanpl e 43fgstarting fromExanple 5 63A. Yield: 86%of theory. LC M

R =2.90 min. M (ESlpos): mz = 291 (+H)' 'H NWR (300 MHz,
S=7.62 (t, 111), 6.69 (d, -1 H), 6.65 (d, 1 H, 547 (s, 1 H),
4.42- 10 4YB7?d(55r%02t11%|§)1:y3 98-3.93 (m 2 H).

(Met hod 4):
DVBO- d6)

10

15

20

LC-MS (Method 2): R, = 3.47 min.
MS (ESIpos): m/z = 457 (M+H)"

'H-NMR (300 MHz, DMSO-dg): § = 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), 6.72 (d, 1 H), 6.64 (d, 1 H), 5.72 (d, 1 H), 4.91 (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 D). |

Example 70A

(38*,3 aR*,SbR*)-8-(2-Chloroethoxy)-3 a-(4-chlorophenyl)-8b-hydroxy-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopentafb]benzofuran-1-one

The titie compound is prepared in analogy to the synthesis of Example 7A starting from Example
69A.

Yield: 63% of theory.
LC-MS (Method 9): R, = 2.70 min.
MS (ESIpos): m/z = 455 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 7.40 (¢, 1 H), 7.22-7.17 (m, 2 H), 7.14-7.05 (m, 3 H), 7.04-
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).

¢ by slaging @ﬁﬂgﬂeof



Exam pi e 65A : :

2-Brono- 3-tert-butyl di net hyl si-l yl oxy-4-(2-chl or oet hoxy) benzofuran Cl~t GHs
CH3 O i i-+CH3 CH3 CH3 Br O The title conpound is prepared in analogy to
the synthesis of Exanple 44A starting from Exanple 15 64A. Yield: 46% of
theory. LCG-Ms (Method 9): Rt = 2,14 minlI0M5 (ESlpos): mz = 292

(MtH Si (Cl-13)2C(CH3)s]" 102- 'H NMWR (300 MH, DMSO-db): S = 7.22 (t, | H),
7.11 (dd, ExddpleG184 (dd, 1 H), 4.43-438 (m 2 H), 3.99-3.949 (m 2 H), 1.03
(s, 9 H, 0.26 (s, 6 H. Exanple 66A

B S A B A e

prepar ed i piradtegiopgettafMignsofbheshgiMEdiixanpl e 45A starting from Exanpl e
65A. Yield: 75% of theory.

5  The title compound is prepared in analogy to the synthesis of Example 8A starting from Example
70A. | |

Yield: 70% of theory.
LC-MS (Method 8): R, = 3.67 min.
MS (ESIpos): m/z = 457 (M+H)"

10 'H-NMR (200 MHz, DMSO-de): & = 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).

Q Example 72A
4-Hydroxybenzofuran-3-one
OH 0

15 O

The title compdund 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.



LC-M5 (Method 4): Rt - 3.29 min. 10 M5 (ESlpos): mz = 437 (MH" ' H NWR
(400 Mz, DVMBO-d6): 6 = 7.82-7.77 (m 2 H), 7.57-7.52 (m 2 H), 7.26 (t, 1
M), 7.16 (d, 1 H), 6.83 (d, | 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. W Exan’pI§67A :

4- (2- Chl or oet hoxy) - 2- (4- chl or ophenyl ) beéngdf uran-3-one Cl~~ {{0O0 C 15 O

The title nd is prep in analogy to the synthesis of Exanple 46A
starting f%ﬁ%ﬁé&%ﬁ%_%ﬁgﬁﬁﬁe conmpound i s enployed in the next stage
wi t hout further purification. -103- Exanple 68A :

(S*, R) - 3- [Hintvir Bob MRLESM:)2 5 (Arahtsor anheny ) 1 BH0KSs Ad3t i) he/slr elaenzpf ur an
-2-yl]-3-phenyl - mropaﬁal (@] 8I2~~O (@] L( %BCI g) The ti tﬁjg corrpoungﬂi S

prepared i h64tral By to the synthesis of Exanple 5A starting from Exanpl e
67A. Yield: 28% of theory. LC-M5 (Method 9): R = 2.68 min. M (ESIpos):

m z=455 ( 14934 H NVR (300 Mz, DVMBO-d6): S = 9.33 (dd, 1 H), 7.70-7.65
(m 2 H)E%%‘p—%l—— =1 H), 7.55-7.49 |

5 4-(Z-Methoxyethoxy)benzofuran-3—one

O
L

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 (ESlpos): m/z =209 (M+H)"

"H-NMR (300 MHz, DMSO-de): § =759 (t, 1 H), 6.75 (d, 1 H), 6.65 (d, 1 H), 4.68 (s, 2 H), 4.25-
4.20 (m, 2 1), 3.71-3.66 (m, 2 H), 3.34 (s, 3 D).

Example 74A

15 2-Bromo-4-(2-methoxyethoxy)benzofuran-3-one

0
HC™ "o

Br
O

The title compound is prepared in analogy to the synthesis of Example 43A starting from Example
73A.

Yield: 84% of theory..

20 LC-MS (Method 4): R,=2.63 min.



(m 2H, 7.30-7.25 (m 2 H, 7.17-7.06 (m 3 H), 6.93 (d, 1 H, 6.51 (d, |
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, | H). C Exanple 69A ' .

(IS, 35, 3aR*, BbS*) - 8- ( 2- Chl or oet hoxy) 31% (4-chl orophenyl) - 3- phenyl - 2, 3, 3a
8b- 15 tetrahydrocycl opent af bl benzofuran-1,8b-(ll-|)-di oo J~~HO OHO O C

-104- The ] C und, i epared in analogy to the synthesis of Exanple
6A starti n&l#dEgmoék ng?(g@'ﬁ) Yield: 55% of theory. LC-M5 (Method 2): R =
3.47 min. 5 M5 (ESIpos): mz = 457 (MtH)' 'H NVR (300 MHz, DMSO-d6): 6 =
7.28 (t, l'mm(%ﬁm%%ﬁm-d%: 8.26.(20- 1), 391 (1 18, 685 (d/1 88 6.63 Q31 M543 H)
6.91-6. 86 ém 2 H, 6.72 (d, H) , 6.64§d, I I}—% 5.72 (d, 1 H), 4.91 (s, |
H, 4.80 (sdd#), 4254420 an, 2éD43. 8113.6nim, 2 H) 3.34(sp3H3. 97 (m 2 14),3.30-3,24 (m
| H, 2.54-2.42 (m | H), 2.19 (ddd, | H. 1 10 Exanple 70A (3 S *,3 aR*,
SbR*) - 8- ( Zﬁ%#@@gsgt hoxy) -3 a- (4-chl or ophenyl) - 8b- hydroxy-3 -phenyl -2, 3,3 a,
8b-tetra- opent a[ b] benzof uran-1-one Cf~~ O OHO O d

5 2—Br0m0—3-rert—butyldimethyisilyloxy-4-(2-methoxyethoxy)benzofuran

The title compound is prepared in analogy to the synthesis of Example 44A starting from Example
T4A.

Yield: 95% of theory.
10 LC-MS (Method 14): R, = 2.43 min.
MS (ESIpos): m/z = 401 (M+H)"

H-NMR (300 MHz, DMSO-d¢): § = 7.21 (¢, 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).

C/ | Example 76A
15 3-terr-Butyldimethylsilyloxy-2-(4-chlorophenyl)-4-(2-methoxyethoxy)benzofuran

CH,
H,C——CH,

The title compound is prepared in analogy to the synthesis of Example 45A starting from Examplé
75A. |



O The title conpound is prepared in analogy to the synthesis of Exanple 7A
starting from Exanple 15 69A. Yield: 63%of theory. LGM5 (Method 9): Rt =
2.70 mn. M (ESlpos): mz = 455 (MtH)' 'H NWR (400 MHz, DMSO-d6): 8 = 7.40
(t, I 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, | H), 6.03 (s,-1084), 4.40-4.24 (m 2 H), 3.93-3.86
(m 2H, 3.70 (dd, I H, 3.14 (dd, | H, 2.95 (dd, | H. -105- Exanple 71A
(IR, 3 Yield: 68% of theory.
S*, 3aR*, 8bS*) - 8- ( 2- Chl or oet hoxy) - 3a- (4- chl or ophenyl ) - 3- phenyl - 2, 3, 3a, 8b-
tetrahydr t be furanl 8b-(1H)-diol S/ ~HOO HOO C 5 The
title corrg‘glre{ﬂ q%&pﬁéglﬁ‘ gzsgn nal ogy to the synthesis of Exanple 8A
starting fromExanple 70A. Yield: 70% of theory LC-M5 (Method 8): R =
3.67 mn. M&/ﬂES([IESjI:mﬂs%MMMﬂ—:I:) 457 (MFIW 10 ' H- NWVR (200 MHz, DIVSO dé): S =
724(t| ,716698(m9H) 6.68 (d, 1 H), 659(di ,511(sl

, 4.60-4

3% ek Bognd: plistind - il B S & B, A8 BBAN S

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-Chloropheny1)~4-(2~methoxyethoxy)benzofuran-3—one

10 Thetitle 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

(8*,R*)-3-[2-(4-Chlorophenyl)-4-(2-methoxyethoxy)-3-0x0-2,3-dihydrobenzofuran-2-yl]-3-pheny}-

propanal

15

The title compound is prepared in analogy to the synthesis of Example SA starting from Example
77A.

Yield: 8% of theory.



4- 14ydr oxybenzofuran-3 -one 15 OH O &0 The title conpound is prepared in
anal ogy to the synthesis of Exanple 42A starting from 2, 6-
di hydr oxyacet ophenone. Yield: 54% of theory LC- M5 (Met hod 4): = 2.04 :
mn. -106- M5 (ESIpos): mz = 151 (MtH)' 'H NVR (300 MHz, DI\/SOdb) S = 10.8
(s, | H, 7.43 (t, | H, 6.56 (dd, | H-10%:44 (dd, 1 H), 4.64 (s, 2 H).
Exanpl e 73A 5 4-(2- Met hoxyet boxy) berLzofuran-3 -one H3CO O The title
conpound i ECMEdsteal HrRaaftomip. t o the synthesis of Exanple 18A starting
from Exarrple 72A. Yield: 68% of theory. 10 LC- M5 (Met hod 4) R = 2.23 mn.
M5 ( ESI posyy. 9 H NMR (300 MHz, DMBO-d6): S = 7.59 (t, 1 H),
6.75 (d, 1 (Eg%"%s'%% 4 U%*H)A 68 (s, 2 H), 4.25- 4.20 (m 2 H), 3.71-3.66
(m 2 H, 3.34 (s, 3 H) Exanpl e 74A 15

2- Br ono- 4- E2amile M0 yet hoxy) benzof uran-3-one H3C0 OBr O

(18*,35* 3aR* 8bS *)—6—(3—Chloropropoxy)-3 a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-tetrahydro-
5  cyclopentalh]benzofuran-1,8b-( 1 H)-diol '

The titie compound is prepared in analogy to the synthesis of Exampies 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): & = 7.32-7.01 {m, 8 H), 6.94-6.92 (m, 2 H), 6.69 (d, 1 H), 6.60
N (dd, 1 H), 5.81 (d, 1 H), 5.01 (s, 1 H), 4.48-4.42 (m, 1 H), 4.13 (¢, 2 H), 3.80 (t, 2 H), 3.35-3.27 (m,
Q 1 H),2.47-2.41 (m, 1 H), 2.30-2.14 (m, 3 H). -

Example 8GA

15 N-<(3-Oxo0-2,3-dihydro-1-benzofuran-6-yl)-acetamide

Jol\ .

HC™ N 0
H

32.6 g (0.181 mol) of chloroacetyl chloride are added, followed within 15 minutes by 20 g
(0.121 mol} of N-(3-methoxyphenyllacetamide, 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



The title.conmpound is prepared in analogy to the synthesis of Exanple 43A
starting fromExanple 73A. Yield: 84% of t'heory. 20 LCMS (Method 4): R =
2.63 mn. -107- M5 (ESIpos): mz = 287 (MH+ 'H NWR (300 MHz, DMSO-d6): S =
8.24 (s, 2 H, 7.61 (t, 1 H, 6.65 (d, I H, 6.63 (d, I H, 545 (s, 1 H),
4.25-4.20 (m 2 H); 3.71-3.65 (m 2 H),-130384 (s, 3 H). Exanple 75A 5
2-Brono- 3-tert-butyl di net hyl silyl oxy-4-(2-nmethoxyet hoxy)benzofuran ,per |
H3 CH3 H3GisOI® nﬁmw&@ﬂﬂﬂzélo@ﬂﬂzswa@wd@a rakine tegripetagire @rrrbsjimd ovgnighte ghe édminn

analogytothes Si.S of Ex 44A st arting fr.om Ex | €y, A
ooy o5 DOMIRGLS R LTI 40 BB MBS T 2,
(MrH ' H %r@ﬁ:@@lﬂd&@l)a%ﬁﬁdﬁrﬁcmﬁt@s and 34 filtéred &fftdith shctibh dnd diried ubder h@h&l

Egd 91 11 L ctLugn Z'Ehe %S pg @éﬁﬁ’%‘f@%&é%@% 1%% rrglnc}f e%m'ﬁ%l an%, at%er a%dmon 'c_)'} 13.% g02

3-tent- f’ﬂé c((:)l 8k m)fafl s6dlilv| 8o, Anchitdd GHAR FFRRONIshd Codtinkek felewed By xidikengof ur a
n CH3 +CH3 -
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, L 1), 7.6 (s, L H), 7.1 (s, 1 1), 4.8 (s, 2
10 H),3.3 (s, 3 H.

Example 81A

6-Amino-1-benzofuran-3(2H)-one

H,N o

5ml of 1N hydrochloric acid are added to a solution of 500 mg (2.62 mmol) of N-(3-0x0-2,3-

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

iy bicarbonate solution and ethyl acetate. The organic phase is separated off, washed with water and

Q saturated sodium chloride solution, dried over magnesium éulfate, 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 (ESlIpos): m/z = 150 (M+H)"

"H-NMR (300 MHz, DMSO-dg): § = 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-oxo-2,3-dihydro-1-benzofuran-6-yi)carbamate



OH3C .- 11Si-CH3 H3C A OThe title conpound is prepared in analogy to
the synthesis of Exanple 45A starting from Exanple 75A. 108- Yield: 68% of
theory. LG-Ms (Method 9): Rt = 3.58 min. M (ESlpos): mz = 433 (MtH) "

+H NVR (300 Mz, DMSO-d6): 6 = 7.85-7.79 gm 2 H, 7.58-7.53 (m 2 H, 7.26
(t, I H, 7.14 5 (dd, 1 11), 6.82 (dd, 11), 4,27-4.22 (m 2 H, 3.75-3.70
(m 2 H, 329 (s, 3 H, 1.02 (s, 9H, -0.02 (s, 6 H. Exanple 77A

2- (4- Cnhl or ophenyl ) - 4- ( 2- net hoxyget'héxy) benzof uran-3-one H3C O'",-~0 0 &Cl
60 10 The title conpound is pref d in analogy to the synthesis of Exanple
46A starting from Exanple 76A. g~conpound is enployed in the next stage
w thout further purification. Exangple 78A 0 '
(S*, R*)-3-[2-(4-Chl orophenyl ) - 4- ( 2- met hoxyet_ hoxyjy- 3- oxo- 2, 3- di hydr obenzof ura

n-2-yl]-3-phenyl - propanal 0 H3C" @ Q

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(25)-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 m! (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

coﬁcentrated. Chromatography on silica gel 60 (mobile phase: dichloromethane —

dichloromethanefethyl 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 (ESIpos): m/z = 284 (M+H)"

-NMR (300 MHz, DMSO-dg): & = 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%358%,3aR*,8b5*)-3a-(4-chlorophenyl)-1,8b-dihydroxy-3-phenyl-2,3,3 a,8b-tetrahydro-'
1H-benzo[b]cyclopenta[d]furan-6-yI]carbamate




15 d The title conmpound is prepared in analogy to the synthesis of Exanple
5A starting fromExanple 77A. Yield; 8%of theory. -109- LC-M5 (Method 9):
Rt =.2.58 min. M5 (ESIpos): mz = 451 (M+tH). Exanple 79A (I S*,3

S*, 3aR*, 8bS*) - 6- (3- Chl or opr opoxy) - 3a- ( 4- igl or ophenyl ) - 3- phenyl - 2 3, 3a 8b-tet
rahydr o- 5 cycl opent a[ b] benzour an-1, 8b- ( ) - di oI HO dC ~~0O 150 Cr The title

conpound i r.epared in, anal ogy tothesnth f Ex I 4 - A8A

st gP ti ng ff?)%‘&gc%“ﬂfi’?’ Hrfif ‘h‘%ﬁ’oﬁ’e Elgggﬁgl(méﬁ@ ﬁsgﬁ%t hod
13): Rt 35}036mmand]@k§‘§nﬁ rﬂ%gatnpmzA 469 (MH) "H NMR (300 MHz,
_DIVBOd6) . 32- 7.01 (m H, 6.94-6.92 (m 2 H), 6.69 (d, 1 H), 6.60
(dd, | 5.01 (s, 1 H, 4.48-4.42 (m 1 H), 4.13 (t, 2 H),

3. 80 (t oL @WS@&%@@)%-(WOW H, 2.47-2.41 (m ‘1 H), 2.30-2.14 (m 3 H).
Exanpl e SOA 15 N-( 3- Oxo- 2, 3-di hydro-1-benzof uran-6-yl)-acetam de O H3CAH O

32,6 g (O. ﬂ@J(Egpjg%) ﬂfzgﬁtgqppﬁyetyl chloride are added, followed within 15
m nutes by 20 0.121 nol) of N (3-nethoxyphenyl )acet am de, to a solution

of 64. 6 g ](0 484 mol) of al umi num
H-NMR (400 MHz, DMSO-d): & = 9.88 (s, 1 H), 7.46-6.91 (m, 17 H), 5.87 (d, 1 H), 5.18 (m, 2

H), 5.07 (s, 1 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, 1 H),

Example 84A

(15%,35* 3aR*,8bS*)-6-Amino-3 a—(4-ch]orophenyl)-3-pheny1~1,2,3,3 a-tetrahydrocyclopenta[5]-
Q| benzofuran-1,8b-(1H)-diol

10

1 g of 10% palladium on activated carbon is added to a solution of 8.18 g (15.5 mmol) of benzyl
[(18*,35*,3aR*, 8bS*)-3a-(4-chlorophenyl)-1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro-1H-

benzolblcyclopenta[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
I5  result in 6.06g (92% of theory) of the title cémpound, 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-dg): § = 7.22-6.87 (m, 10 H), 6.24-6.21 (m, 2 H), 5.73 (d, 1 H), 5.19
20 (s,2H), 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).



chloride in 100 mM of 1,2-dichloroethane at OC under argon. The tenperature
rises to 10C during -110- this. The m xture is then slowly warned to room
tenperature and stirred overnight. The brown mxture is added to ice-water,
and ethyl acetate is added. After V|gorgi§ stirring, N-(3-methoxy-4-

chl or oacet yl phenyl ) acet ani de pr eci pi t at and is filtered off with suction
and dried ﬁnder hygher vacuum The resulting solid is introduced into 140
m of etha after addition of 13.2 g 5 (0.154 nol) of sodium acetate,
heat ed under reflux overnight. Cooling is followed by addition of water,
and the etBﬁﬂﬁi@kﬁkﬁ%ﬁﬁ@@ﬁam@E&dIn a rotary evaporator. The precipitated
solidis filtered of wth suction on a frit and dried. 9.35 g (40% of

t heory) of the product result as a sq éq#mnth a pale reddish color. 'H NWR
(200 MHz, DMS(D-d6): S = 10.5 (s; | HWY2'7.7 (s, 114), 7.6 (s, 1 H, 7.1 (s,
1H, 4.8 (s, 2 10 H, 3.3 (s,3T-1). .0 Exanmpl e 81A

6- Am no- | - benzof uran-3(211) - one OBrA2N™g Rf of | N hydrochloric acid are
added to a solution of 500 ng (2.62 nmol N (3-oxo0-2,3- 15

di hydr o-1 - benzof uran-6-yl )acetam de in d t hanol , and the nlxture is
heat ed under reflex for one hour. After cooling, the nixture is added to a
m xture of ice-water, saturated sodium bicarbonate solution and et hyl

acetate. Thmo Q(ﬂi@ﬁkirﬁolp&aﬁ@ﬂdr&ph‘é%ﬂﬁfeﬁé ﬁﬁ’d %Hlssmhﬁdowmtﬁtmbmamam]e under
saturated sodium chl ori de_sol u magnesi um sul fate, filtered

and contentEel ¥y heatsd gngey R@GY‘@WBW@‘H@&W? @5@3 If“ﬁ‘@l) chAguemesyrrimide andd e as

br own pOWd@L'E 9%1131&])5%' PO b s- Qt'ne%opaﬁ)enlrtglel\@e QLMEE h&%d tﬁje) mlxﬁtre i3 h%atZ&- uH@le? RF M5
(ESlpos): mz = MH
6. @ (br. gvengghq)lt iseth@p cqodpd, to [0°Efpnd Gltgred (A@i:h sgcthp the @repgnt(ltg 1s gaqh)ad W1th cold

tetrachlorometbane, and the filtrate is.concentrated. The residue is dissolved in diethyl ether and

exiracted 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): 6 = 13.5 (s, 1 H), 7.61-7.55 (m, 2 H), 7.49-7.43 (m, 2 H), 5.80 (s,
Example 86A

~ (4-Chlorophenyl)-(3,5-dipropoxyphenoxy)acetic acid

20

4.37 g (109 mmol) of sodium hydride as 60% dispersion in mineral oil are added in portions to a

 solution of 10.0 g (47.6 mmol) of 3,5-dipropoxyphenol and 11.9 g (47.6 mmol) of bromo-(4-



Exanpl e 82A 25 Benzyl ( 3- oxo- 2, 3-di hydr o-1 - benzof uran-6-yl )carbamate -111 O
Ol \ ,J3: / O ONH 54.7 m (314 mmol) of diisopropylethylam ne and 28.3 nj
(1 S8 mml) of benzyl chloroformate are added to a solution of 23.42 g (157
mrol ) of 6-am no-I-benzofuran-3(211)- onﬁ 4 400 m of THE at OC and the

m xture is stirred at roomterrperature g)r 3 hours. Then a further 4.7 m

(31 mol) of be chl.aqr re added, and .t he m x tirred
over ni ght .© hﬁ?ﬂ%‘?"é apid m, %0 '('f‘}éief/\ﬂg%ﬂ The BHRLre fs, (t}{rg% l\%‘to‘g Ovs?nl"tar?det hyl
acet ate. Tikgteg Qfiddk REGvEL R MGt F@ﬁ@ﬁadﬁé@wweﬁng/mm theadigireaeknaatdhaked
sodi um chl ori de solution, dried qQver magnesiumsulfate, filtered a

~ concent r at &8s Ht dRIpiER: é&ﬁﬁ%@“@qeﬂ@égaﬂﬁlphws ereorashed it s & SOEH“E'%’:‘TYBF‘B‘%t hane
-+ di chl of,ih had edt@hidd laq@ek! &ldfmp cﬂl%mcﬁzf Joﬁﬁlgﬁ cﬁ@d %Qeﬂnﬁg@és%lﬁfsuﬁﬂ%%ﬁé)ed()f -

t he product.- as colorless "10 crystals. LC- M

(ESI pos) : audzconcepgaeq Ntepijine 1H TRRordOed Woubmﬂ@)e ad@sted 10, asgf’l(cﬁ 1 withy) |
7.56-7.31 3‘%%?2%%% %ﬂ?c)c%ﬁmg qu aﬂ'd L_Qtractgd %Qee(tﬁnes %wthl_cﬂethﬁ et%ér. the combl"ﬁed oilg‘ém]c

Exanpl e 8
[ (15*, 3S*, Baies abGished3eith sdtuctrddoagoptue sydiym thiBidedbluiol, drigd Sepmegnebiv® sBlfB3g, 8b- t

etr ahydr o ﬁl%éredb shd chlg J1t(r: é:c; (%Jme ute %.@hﬁ'o%&l%%ﬁ)h% ol" combmerglﬁ}‘teselduey? arl;p 2 on silica gel

60 (1st mobile phase: toluene/ethyl acetate 9:1 to remove unreacted 3,5-dipropoxyphenol, 2nd
10 mobile phase: dichloromethane/methancl 9:1) results in 12.1 g (67% of theory) of the product.

Q LC-MS (Method 1): R, = 4.21 min.

MS (ESIpos): m/z =379 (M-+H)"

'H-NMR (400 MHz, DMSO-dg): 8 = 7.54 (d, 2 H), 7.38 (d, 2 F), 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-Chlorophenyl)-4,6-dipropoxybenzofuran-3(2H)-one

HC\/\

O o Mo O O cl

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-dg): & = 7.50-7.44 (m, 2 H), 7.35-7.30 (m, 2 H), 6.46 (d, 1 H), 6.21(d, -
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).



OHO/ \ G -112- The title conpound is prepared in analogy to the

synt hesi s of Exanples 43A (nethod a), 44A, 45A, 46A, 5A and 6A starting:
fromExarrpIe 82A. LC-M5 (Method 7): R(=2.90 mn. M (ESlneg): nlz = 526
(MH 5 '"HNW (400 Miz, DVMsO-d6): S = 988(s 1 H, 7.46-6.91 (m 17 H),
5.87 (d, I H, 518 (m 2 H), 507(s‘l5|'-|), 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 1 H). Exarrple84A(1S*3

S*, 3aR*, BoExample 8% no- 3a- (4- chl or ophenyl ) - 3- phenyl - , 3, 3a-tetrahydrocycl op
enta[ b] - benzofuran-1|,8b-(111)-diol HO HO H2N O 10 CI 1 g of 10%

pal | adi um 5 mmol)

of benzyl Elsb[-b(l g[‘égﬁ o%«ﬂﬂ’h%ﬁ“) Sﬁd@ﬁ%@%%@xﬁzgﬁlgygg%hezﬁ@rﬁ 21}%] gﬁ%ﬁ]ydroxy 3
- phenyl - 2, BroBam} 8b- t et rahydro- | H  benzo[ b] cycl opent a| d]furan 6-yl ] car bamat e
in 100 mM of nmethanol, and the mixture is hydrogenated under 2 bar for 2
hours. After renoval of the catal yst the residue s concentrated to 15
result in 6.06 g (92% of theon. o he title conmpgund, which contains about
7% of the correspondi ng dehal dge te oo, i ur| ty. LCGM (Method
13): Ft = 2.34 min. M5 (ESIpos): rrlz- 394 IR (300 MHz,

DVMSO-d6): S = 7.22-6.87 (m 10 H), 6. Q. .73 (d, 1 H), 5.19
20.(s,2H),478(s| H, 4.44-4.3

2.48-2.40 (m | H), 2. 27%2303\}&1

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 (ESlpos): 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 1), 1.57 (sext, 2 H), 0.97 (t, 3 H), 0.84 (t, 3 ).

Exemplary embodiments:

Example 1

15 (3S8#%3aR*,8bR*)-3a-(4-Bromophenyl)-6 8 dxethoxy-Sb-hydroxy 3—phenyl 2,3,3a,8b-tetrahydro-

cyclopenta[b]benzofiran-1-oxime



_ -113- Exanpl e 85A Brono-(4-chl orophenyl)acetic acid CO2H Br d 80.0 g
(469 mmol) of 4-chl orophenyl acetic acid are dissolved in 200 m of

tetrachl oroet hane under S argon and heated under RF. While boiling, 100 g
(563 nmmol ) of N bronosuccini m de and 7./ 9 (46.9 mnol) 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 Oqoﬁnd filtered with suction, the
precipitate is washed with cold tetrachl ofenethane, and the filtrate is
concentrated. The residue is gh . din %\ethyl ether and extracted three
times with saturated aqueous bi i

. phases 10 are adjusted to a pl-I
and extracted four tines with diet
are dried over magnesi um sul fate,

83.0 g (71% of theory) OfHk%?rmmf. '
further purification. LC (Met hod 11):
mz =249 (MH 'HNW (300 VHz, DMSO d6): 3.5 (s, I H, 7.61-7.55 (m

2 H), 7.49-7.43 (m 2 H), 5.80 (s, Q1 H. BExarple 86A
(4- Chl or ophenyl ) - (3, 5-di propoxyphenoxy) acetic acigg H3C,,,,» O \ O COH

42 mn. 15 Ms (ESI neg):

The title compound is prepared in analogy to the synthesis of Example 14 starting from Example
TA.

Yield: 51% of theory.

5 LC-MS'(Method 4): R; = 3.66 min.
MS (ESIneg): m/z= 522 (M-H)"

* JH-NMR (300 MHz, DMSO-dg): = 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, 1 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-
293 (m,2H). |

10  Example2

(1R*,38*%3aR *,8bS*)-3a-(3'-Aminobiphenyl-4-yl)-6,8-diethoxy-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[ 5]benzofuran-1,8b-(15)-diol

S1.1mg  (0.10 mmol) of (IR*3 S*,3aR*,SbS*)-3av(4—bromopheny1)-6,8-dieth0xy-3-pheny1—
15 2,3,3a,8b-tetrahydrocyclopenta[5]benzofuran-1,8b-( 1L H)-diol (Example 8A), 15.5 mg (0.10 mmof)

of 3-aminophenyl boronic acid, 10.6 mg (0.10 mmol) of sodium carbonate and 5.8mg



H3C' O/ p1d 20 4.37 g (109 mol) of sodium hydri de as 60% di sper si on
in mneral oil are added in portions to a solution of 10.0 g (47.6 mmol) of
3, 5-di propoxyphenol and 11.9 g (47.6 mmol) of brono-(4 - 114

chl orophenyl)acetic acid in 150 ml of THE under argon. The mi xture is
stirred at RT for 0.5 h and heated undét’ rP overnight. Water is then added
whi | e coolln% inice, the mixture is extracted three tines wth ﬁhloroforn1

and the cofMifEenay efatsirekissnipbenyphpshinglppliadium(Phare hepteddn ammikier ok Pdant of

sol uti on apgeSAUS. 8hne dr AAHERUS B0 iR AT IWmide! THe! BRurdld fith QUREd with
magnesium sul fate, filtered 5 and concentrated (residue 1). The conbi ned

aqueous phaNE® amddiligeelanddbe ﬁ}@“a@ ippprified by wrappratiecoRBlnt It ol (e ldbeinoratc
acid and times with diethyl ether. The conbi ned organic
phases argmg I%ﬁ'&%gm':’Pﬁfilﬁlgcélturated aqueous sodi um chloride solution, dried
over magnesiumsul fate, filtered and concentrated (residue 2). _
Chr omatoogriaptvis @etlodnif): Red 2l0@sidues 1 and 2 on silica gel 60 (1st nobile
phase: .tol uene/ ethyl acetate 9:1 to renobve unreacted 3, 5-di propoxyphenol,
2nd 10 no A dighlgr t hane/ met hanol 9:1) results in 12.1 g (67% of
t heor y) o%%ﬁEﬁgriﬂct SAERE (Nethod 1) R = 4.21 min. S (ESipos): mz =
379 (MrH) ~ ' H-NVR (400 MHz, DMSO-d6): S = 7.54 (d, 2 H, 7.38 (d, 2 H,
6. 09-6. 01 Examied)), 5.41 (s, 1 H, 3.84(t, 4 H, 1.67 (sext, 4 H, 0.94
(t, 6 H. 15 Exanple S7A
2 (4 fhol lor(ffﬁcﬁg’y QR*‘%bg*)dé DL ARY A5 MER0 433 6B & 298 (4R hen 3y Th@yh O™

o~ cyclopenta[5ibenzofuran-1,8b-(1H)-diol

10

The title compound is prepared in analogy to the synthesis of Example 2.

w LC-MS (Method 10): R, = 2.41 min.
MS (ESIpos): m/z = 515 (M+H)".

Example 4

15 (1R%,38%3aR*,8bS*)-3a-(3'-Cyanobiphenyl-4-y1)-6,8-diethoxy-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[b]benzofuran-1,8b-(1.H)-diol



The title conmpound is prepared in analogy to the synthesis of Exanple 4A
starting from Exanple 86A. 20 Yield: 44%of theory. LC-M5 (Method 12): Rt =
4.75 min. M (ESlpos): mz= 361 (MH' 'H NWR (300 MHz, DMSO-d6): S =
7.50-7.44 (m 2 H),'7.35-7.30(m 2 H),1 46 (d, I H, 6.21 (d, 1 H, 574
(s, I H, 4.11-3.98 (m 4 H, 1.82-1.64 (m 4 H, 0.99 (t, 3 H, 0.96 (t, 3
. 115- Exanple 88A (S
* R*)-3-[2-(4-Chl orophenyl) IA—TEF%M
3 phenyl - propanal c & H
anal ogy to the synt he5| s of Exanpl e
49% of theory LC- M5 (Method 12):
(MtH)© 10 'H- NWR (200 MHz, DWVSO- dé .
7.55-7.47 (m 2 H), 7.31p @ 0%m 7). 3
(dd, 1 H), 4.02 (t, 2 H), 33 90-3.74 (m 2 W
(m 1 H, 1.73 (sext, 2 H, 1.57 (sext, 2
Exenpl ary enbodi ments: Exanple 1 15
(3S*, 3aR*, 8bR*) - 3a- (4- Bronophenyl ) - 6, 8- di et hoxy-
b-tetrahydro- cycl opent a[ b] benzof uran-1 - oxi ne

poxl?f,ﬁ- 0x0- 2, 3-di hydr obenzof uran-2-yl]-
GO5 Fhe title conmpound is prepared in
om, Exanpl e” 87A. Yield:
ESl pos): mz = 493
, 7.69-7.61 (m 2 H),
, 1 H, 598 (d, 1 H, 4.24
02 (ddd, | H, 2.57-2.43
/97 (t, 3 H, 0.84 (t, 3 M

hydr oxy- 3- phenyl - 2, 3, 3a, 8
CN

The title compound is prepared in analogy to the synthesis of Ekamp]e 2.

LC-MS (Method 10): R, = 2.38 min.

MS (ESIpos): m/z = 534 (M+H)".

5 Example3

(1R*,3S*,3aR*,8bS*)-6,8-Diethoxy-3a-[4-(1 H-indol-5-yI)-phenyl]-3-phenyl-2,3,3a,8b-tetrahydro-
eyclopenta[bJbenzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Example 2.
10 LC-MS (Method 10): R; = 2.31 min.

MS (ESlpos): m/z = 548 (M+H)".



-116 OH pa N H3CO HO H3C O O Br The title conpound is prepared in anal ogy
to the synthesis of Exanple 14 starting from Exanple 7A Yield: 51% of
theory. 5 LCGMs (Method 4): R = 3.66 min. M (ESTneg): mz = 522 (MH)

"H NVMR (300 MHz, DMBO-d6): 8 = 11.0 (s, lilng),. 7.36-7.30 (m 2 H), 7.14-7.05
(m 3 H, 7.00- 6.94 (m 41-1), 6.35 (d,"1'H), 6.14 (d, 1 H, 525 (s, | H),
4.11-3.95 (m 4 H, 3.52 (t, I H, 3.02- 2.93(m2H). 10 Exanple 2 (1R*,3

S*, 3aR*, S (3' - Ami nobi phenyl - 4-yl') - 6, 8- di et hoxy- 3- phenyl - 2, 3, 3a, 8b-
tetrahydr ocyc] opent a[ b] benzofiiran-1,8b-(IH-diol HO H3C0 HO H3C O NHz
51.1 my ( Q1R 35¥oiR: s?;fs*) 6 8-Diethoxy- 3a-(3'-ethylsu]fonylblphenyl 4-y)-3-phenyl-2,3,3a, 8b-tetra-

(1R*, 3S&* 3aR*, 8bS )-3a- 4- brono henyl - di et hoxy- 3- phenyl - 15

2, 3, 30b- téwﬂwﬁya@mev@ﬂwmra{l%ﬁgé}{i)owr an- 1, 8b- (1H) di ol (Exanple 8A), 15.5
ng (0.10 nmmol ) of 3-am nophenyl boronic acid, 10.6 ng (0.10 mml) of sodium
carbonate and 5.8 ng i17-

5  The title compound is prepared in analogy to the synthesis of Example 2.
LC;M_S (Method 10): R = 2.26 min,
MS (ESIpos); m/z = 601 (M-+H)*.
Examplg 7

(1R*,38* 3aR*,8bS*)-3a-(5-Amino-2"-fluorobiphenyl-4-y1)-6,8-diethoxy-3-phenyl-2,3,3a,8b-tetra-
10 hydrocyclopenta[b]benzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Example 2.

LC-MS (Method 10): R, = 2.05 min.



(0.005 nmol ) of tetrakis(triphenyl phosphine)palladiurn(0) are heated in a
mxture of 0.1 ni of water and 0.5 nml of dioxane at 80C under argon
overnight. The mixture is then diluted with DMSO and filtered, and the
filtrate is purified by preparative HPL%0 17.4 rrg (25% of theory) of the
product are obtained. 5 LCM (Method 1 .07 mn. WM (ESlpos): nfz
= 524 (MHH)' . EX | e "3
S*, 3aR*, S%SSE-%E’%%@EFQ&&%)M%W -2, 3, 3a, 8b-t et rahydro- 3a- (4-t hi ophen- 3-vyl
pbenyl)- cycl opent a[ b] benzof uran-], 8b- (I H -diol HO H3CO HO H3C 0 O 10 5
The titl e gxq dis prepared in anal ogy to the synthe5|s of Exarrple 2.
LC- M5 (Method 105 R =2.41 mn. M5 (ESlpos): mz 515 (M+H)' Exanpl e 4
15
(1R* 35+, 3HR3 ey 88D Be-(4-Bpinulingind ARanyil: 63§r°31¢f%°x§'3oﬁh€’ﬂlﬂ&€\ﬁa§bﬁﬁ%%w¢mz 3, 3a,
- tetral’&?ggﬁtﬁﬁéﬁj]%%ﬁﬁhjggqup&glr an-1, 8b-(1B)-diol -118- H3CO HO HO H3C O
CN The title conpound is prepared in anal ogy to the synthesis of Exanple 2.
LC- M5 (Met hod 10): R, = 2.38 nin.

The title cofnpound is prepared in analogy to the synthesis of Example 2.
LC-MS (Method 10): R;=2.29 min.

MS (ESlpos): m/z = 561 (M+HY".

Example 9

Q 10 (1R*,358%3aR*,8bS*)-6,8-Diethoxy-3-phenyl-3a-(4-pyrrolidin-1-ylphenyl)-2,3,3a, 8b-tetrahydro-
cyclopenta[#]benzofuran-1,8b-(1 H)-diol




M5 (ESIpos): mz = 534 (MtLI )+ 5 Exanmple 5 (IR, 3 -

S*, 3aR*, 8bS*) - 6, 8- D et hoxy-3a-[4-(1Hindol -5-yl)-phenyl]-3-phenyl -2, 3, 3a, 8b-
tetrahydro- cycl opent a[ b] benzofuran-1,8b-(1H)-diol HO H3CO HOH3C 0O O Ct
N H The title conpound is prepared leRBI ogy to the syntbesis of Exanple
2. 10 LGM (Method 10): R .31 mn (ESIpos): mz = 548 (M+H) +. 1109-
Exanpl e 6

S b “anet Tate. (9 1mBRY- . (GRS WRBAT A B 3 3a

,8b-tetra-oh BB G hyRIRQREI3fcRlDm Pehod ifadn ;8b-(BR)-didHExShSIE 8AT, 4.7 iEQ0.0736HD1 H3C
OO 0 O CH3 58 5 The title g%m;lgﬁnd |saprepagrjg{j 1|lr']d)53n }]51 gz)lto t he synth%s of

Exanpl e 2. Plf@llﬂﬂse’( VEL Fgd Pgy7mmel) - of . sedivmn tert-hgoxifs) phape (PH0L
tr1s(dibenzyhdeneacetone)dlpa]ladlum(0) and 1.7mg  (0.003 mmol) of  rac-22-
5 bis(diphenylphosphino) 1,1-binaphthyl are heated in 0.6 ml of toluene at 80°C under argon
overnight. The mixture is then concentrated, taken up in DMSO and fijtered, and the ﬁ]trate 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 (ESTpos): m/z = 502 (M+H)",

Q 10 Example 10

(1R*,38%,3aR* 8bS*)-3a-[4- (Benzyl-methy]mnmo)pheny]} -6,8-dicthoxy-3-phenyl-2,3,3a,8b-tetra-
- hydrocyclopental lbenzofuran-1,8b-(1H)-diol

The title compoﬁnd 15 prepared in analogy to the synthesis of Example 9.
15 LC—MS (Method 10): R, = 5.44 min.
-~ MS (ESIpos): m/z = 552 (M-f;H)J'.
Examp_ le 11

(1R*,38*,3aR*,8068%)-6,8-Diethoxy-3a-[4-(methyl-pyridin-4- yhnethylammo)phenyl} -3-phenyl-
2,3,3a Sb-tetrahydrocyclopenta[b]benzofuran-1 8b-(1H)-diol



Example 7 (1 R, 3 S *, 3aR*, 8 b S¥)-3 a-(5 -Amno-2'-fluorob

i phenyl -4-yl)-6, 8-di ethoxy-3-phenyl-2,3, 3" a Shb-tetra- 10

hydrocycl opent a[ b] benzof uran-1, 8b- (1H - ~diol /-1 HO H3CO HOc H3C O O F NH2
The title conmpound is prepared in analo o the synthesis of Exanpl e 2.
LCGM5 (Method 10): R, = 2,05 mn. - 120%5 (ESlpos): mz = 542 (MrH)®
Exanple 8 (1R*, 3

S*, 3aR*, 8bS*) - 3a- (4- Qui noxal i n- nyll)'l--.ﬁ 8- di et boxy- 3- phenyl - 2, 3, 3a, 8b-t
etrahydro- cycl opent a[ bj benzof ? n-1,j8M@ 1H=di ol HO H3CO HO HRC OO0/ \ N
Nj 5 The title conmpound is prepare |n 5 T

2, LCM (Method 10): R1 = 2,29 m -

9 10
(I R*, 3S*, 3aR*, 8bS*) - 6, 8- 0 3-pheny
3, 86- tetrahydr o- cycl openqt_'é E}E&q\zofur an-1,

= 561 (M+H)+ Exanple

The title compound is prepared in analogy to the synthesis of Example 9. .
Q " LC-MS (Msthod 10): R, = 1.73 min.
MS (ESIpos): m/z = 553 (M+H)".

5  Example 12

(2R * 38%,3aR* 8bR*)-3a-(4-Bromophenyl)-6,8-diethoxy-2-dimethylcarbamid-8b-hydroxy-3-
pheny!-2,3,3a,8b-tetrahydrocyclopenta[ 5| 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 (ESIpos): m/z = 581 (M+H)*



H3CO HO H3C O O C -121- 51.1 ng (0.210 nmol ) of

(I R*, 35*, 3aR*, Sbs*) - 3a- (4- bronophenyl ) - 6, 8- di et hoxy- 3- phenyl -

2, 3, 3a, 8b-tetrahydrocycl opent a[ b] benzof uran- 1, 8b-(111) -di ol (Exanpl e 8A),

4.7 mg (0.07 mne]) of pyrrolidine, 7.1 my (0.07 nmol) of sodium

tert-butoxide, 1.2 ng (0.001 nmol) of 125+

tris(di benz Ildeneaceton§2 aIIadlu 0) and 1. gg (0.003 nmmmol ) of sac-2,2'

5 br s df pOEYMBHBEEMIHOPMASOH 1 &BHT B9 1 ) R (o780 St ciéhe

80C under \ t u [ 0, { in
DMSO and f? er ed((3 ?HE% F‘?rzg%gg W{) ﬁﬁl? ie L{lﬁ??e{)og(trs?tjl Ve HP C 4.5
ny (43@6oflﬁh@niHL1é£(ahé0product are obtalned. LC-M5 (Method 10): R = 2.38
mn. M (ESIpos): nmz 502 (M+H) " 10 Exanple 10 (1R*, 3

S*, 3aR*, S a:{ 4- (Benzyl - net hyi am no) phenyl ] - 6, 8- di et hoxy- 3- phenyl - 2, 3, 3a
8b tetragéian% gclopenta[b]benzofuran ,8b-(IH)-diol HO H3C0 HO H3C 0 oV
N-CH3 The title conmpound is prepared in analogy to the synthesis of Exanple
9. 15 1 .C (VB*LRESRHOBRRFEBHS* Ra-(#-Boddphen)-6,MBie(HaSy-painethyidarbamid 5phédyl-H)

Exanple 1

S*, 3aR*, gé%#%R%D@“ﬂP@Fﬁ3%§m§ﬁwWEm?ﬁ@?ﬁ}ﬁb695}%?% 4- ylnethylanlno)phenyl] 3-p

henyl - 2, 3, 3a, 8b-tetrahydrocycl opent a[ b] benzof uran- 1, 8b- (1H) - di ol

éz]

~ The title compound is prepared in analogy to the synthesis of Example 17 starting from Example
12,

10 Yield: 80% of theory.
LC-MS (Method 5): R¢=3.61 min.

MS (ESIpos): m/z = 583 (M+H)"

"H-NMR (200 MHz, DMSO-d¢): 5= 7.27-7.19 (m, 2 H), 7.12-6.95 (m, 5 H), 6.88-6.80 (m, 2 H),
629(d, 1 1), 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), 326 (s, 3 H), 2.75 (s, 3 H), 1.34 (t, 3 FI), 1.31 (¢, 3 H).

Example 14

(35*,3aR*,8b5*)-3a-(4-Chlorophenyl)-6,8-diethoxy-8b-hydroxy-3-phenyl-2,3,3a,8b-tetrahydro-

cyclopenta[h]benzofuran-1-oxime



-122- HO H3V "O HO H3C O O N-CH3 The title conpound is prepared in anal ogy
to the syntheS|s of Exarrple 9. LCGM (Method 10): R, = 1.73 min. M5

(ESl pos): mz 553 (M+H)' 5 Exanple 12 (2R*, 3

S*, 3aR*, 8bR¥) - 3a.- (4-Br ormphenyl ) -6, 8-di 3 hoxy- 2- di net hyl car bam d- 8b- hydr oxy-
3- phenyl -2, 3, 3a, 8b-t etrahydrocycl opent” % ]benzof aran-1l-one- O O CH3 H3C O
HO,,~ NCH3 H3IC OOBr The title conmpoun éﬂﬁ prepared in anal ogy to the
synt hesi s of Exanple 16 starting from Exanpl 10 9A. Yield: 29% of theory.
LCM5 (Method 4): Rt = 3.53 m n CSESI pa
(200 MHz, DMVBO- d6): S_ = 7.37-7H

H, 6.16 (d, 1 H), 6.00 (s, | H),
(m 4H, 3.30 (s, 3 H, 2.77 (s,
Exanple 13 5 . o

(1R*, 2R*, 3S*, 3aR*, 8bS*)-3E-‘l_| E:MELB - 2= d] Oxy- 2-di net hyl car bam d- 3
- phenyl - 3

. mz = 581 (MrH)' 123- EH NWVR
2 15- 6. 90 (m 7 H), 6.43 (d, 1

Firstly 20 ml of pyridine and then 90 mg (1.30 mmol) of hydroxylammonium chloride are added to
500 mg (1.08 mmol) of (35*,3aR*,8bR*)-3a-(4-chlorophenyl)-6,8-diethoxy-8b-hydroxy-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[#|benzofuran-1-one (Example 15A) dissolved in 20 ml of ethanol

5 at room {emperature, and the solution is stirred for one day. Afier 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 hydrochloric acid, saturated sodium bicarbonate solution and saturated
sodium chloridé solution, dried over magnesium sﬁlfate, filtered and concentrated. 515 mg (100%

of theory) of the racemic product result as colorless crystals.
10  LC-MS (Method 9): R, = 2.66 min.
MS (ESIneg): m/z = 478 (M-HY

'H-NMR (300 MEHz, DMSO-dg): § = 11.01 (s, 1 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 ), 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*,35*3aR*,8bS*)-1-Amino-3a-(4-chlorophenyl)-6,8-diethoxy-8b-hydroxy-3-phenyl-2,3,3a,8b-
- tetrahydrocyclopenta[d]benzofuran




.2,3,3 a, Sb-tetrahydrocycl opent a[ b] benzofuran-1, 8b-(1R)-dial HO Ol H3 HO 3
H3C 0O HCH H3COOBr The title conmpound is prepared in analogy to the

synthesis of Exanple 17 starting from Exanple 12, 10 Yield: 80% of theory.
LCG-M5 (Method 5): R =3.61 min. M (E 5Qos): mz - 583 (MtH)®™ "H NWR (200
MHz, DMSO-d6): S = 7.27-7.19 (m 2 H), 7712-6.95 (in, 5 H), 6.88-6.S0 (m 2

. 6.29 (d, 612 (d, . 20,(S, | . H 484476 (in, .. 4.60
i 10y A ket Rnphrortsshaan iRyt Bumenilosuny D5 faidlol Satdda- o)
(t, | 5% Ig) : é)]qg@l—f,ﬁISQSBédﬂ%hy@?m@?Mbéﬁaoﬁ?aﬁg%gﬁ (Ex&hhﬁe:l)ﬁlz areﬁtdgéﬁ- faPotticaph
en -0, -dl e XY - - [ OXVY- - en -4, 90, a, )-retr ro- . .
cy%:ll opent af B]%€ﬁ§a¥1M%nQ$¥%&mh§—221@§°@q¥ a We%ﬂmbo?ﬂ@@%aﬁéﬁ(w hydridedpy 20
m of pyr id?éﬂ%@ eﬁ&diftah%adi%fagrﬁ gg b 3Rt Rhor. After AT ERNMA TIPS G InRkiflgs ar e

added to 50 rrg@%m.08 mol ] ) ) )
(3S*, 3aR* hepiee Jo Bl fJorcH) mmimiigse Hyis thep, Glugidewitho sty lShreetifedatoX(- 3n¢hheh yadium

2,3, 32, 8b1l GLEADYAHRANELRRLBLANRL BRRHALUAD TS S RARIBLE i he Pty ed 11
_separated. The aqueous phase is extracted twice with ethyl acetate. The combined organic phases

are washed with saturated sodium chloride solution, dried over magnesium sulfate, filtered and
concentrated. The residue crystailizes from a mixture of dichloromethane, diethyl ether and

10 petroleum ether. The resulting crystals are filtered off with suction through & glass frit and dried.
155 mg (31% of theory) of the racemic product result as colorless crystals.

O

LC-MS (Method 8): R, =2.62 min.
MS (ESIneg): m/z = 464 (M-HY

TH.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 HPLC on a chiral

phase by Method 29A.
Analytical data (Method 29B):
() 20 Evantiomer A:R=3.89 min. enantiomer B: R, = 6.09 min.

Example 16

(2R*,35* 3aR* ,8bR*)-3a-(4-Chloropheny!)-6,8-diethoxy-2-dimethylcarbamid-8-hydroxy-3-
phenyl-2,3,3a,8b-tetrahydrocyclopentalh]benzofuran-1-one




Q5 at roomtenperature, 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 hydrochloric acid, saturated sqgium bicarbonate sol ution and

sat ur at ed sodlun1chlor|de solutlon drled over nagne5|un1sulfate flltered

9 ihe y rotilo )
?l ﬁS (d, 1&"35)06@1332%%&[&?‘%6 arg alfj%ed t¢ ag% éonﬁ%éﬂngéﬁﬁmmo&%ﬁ%mésé}éﬁ%* Sb%{ ?ga 3 49

(iR, 38* 3aRNIGEDENy L6, AdiciRxpd-hidro s -BR@PRERYA 3b-Bir8ndiRidepetaBlibdaystuany - 3- ph
enyl - 2, 3, 3a, Sb- b]?letraﬁ/drocyclopen>1€:§:}f';[ benzof uran H711 H3CO HO H3C O 0 C
S125- A Oécarhqgg/hﬁﬁc@ {Exgm C, and the mixture is then stirred at 0°C for 4 k. The

S*, 3aR*, SbR:dtioRdmikhreil kiih ‘ﬂgﬁ}@d‘}ﬁltc) ﬁuﬁur@ LEsPRAKYr SREDNOIANMridn chlorlde solution,

phenyl 2 3, 3a, 8b-tetrahyd rocyclopenta[b]benzofllran-I-OX|ne Exanpl e 14) are
added in pt‘y‘P‘tWF@n@Ild ebylacsteler Ader wotoualicdtheodredu@phas, thaagpo e igfexiactedN

sol ut i on ofuild 4k U NSl bt v ablERid 0oR Al Qigh © I

of di et hyl as ev ceased mxture is heated to
reflux for blsﬂbmnatewbmson éutd samraltddesndxdmlchtoadb wllttion,e.’criesi bvaaa’gnﬂsmnmllf@@ ﬁl&rﬂsl 1 N
sodi um, . hydr.oxi de,_ so i on. xt ur

o nut b0 oo bR RE e Bhebes 39956 SRR B dOS TuiL c i B4 L o
twi ce wthegfhyl 158084 @H%ofTﬁb@ry@@ﬁﬂﬂbdﬁﬁdpn@ﬂ@ﬁfss@lt phakeless fadne washed with
saturated sodi um chl oride solution, dried over magnesiumsulfate, filtered

\|g?gﬁgﬁh&ﬁ%ﬁﬂﬂ1%ﬂﬁy#eZ{%%g gaéstalllzes froma m xture of

MS (ESTpos): m/z = 536 (M+H)'

'H-NMR (400 MHz, DMSO-dq): 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 D), 4.29 (d, 1 H), 4.13-3.94 (m, 4 H), 3.30 (s, 3 H), 2.77 (5, 3 H), 1.35(t, 3 ), 1.22 (1, 3
H),

Example 17

(1R*2R* 35% 3aR*,8b8*)-3a-(4-Chlorophenyl)-6,8-diethoxy-2-dimethylcarbamid-3-phenyl-
2.3,3a,8b-tetrahydrocyclopenta[ 5ibenzofuran-1,8b-(1 H)-diol

20

A solution of 1104 mg (4.20 mmol) of tetramethylammonium triacétoxyborohydride in 1.5 ml of
acetonitrile and 1.5 mi of glacial acetic acid is stirred at room temperature for 30 minutes. 150 mg
- (028 mmol) of (2R*35%3aR¥ 8bR¥*)-3a-(4-chlorophenyl)-6,8-diethoxy-2-dimethylcarbamid-8-
hydrbxy—B-phenyl—2,3,3a,8b-tetrahydrocyclopenta[b]benzoﬁlran-l—one are added as solution in

25 13.5ml of acetonitrile and stirred at room temperature for two hours. At 0°C, saturated sodium



L

10 petroleumether. The resulting crystals are filtered off with suction
through a glass frit and dried. 155 ng (33% of theory) of the racem c
product result as coI.orIess crystals. r~j LGMs (Method 8): R = 2.62 min.

MS (ESIneg): mz = 464 (MH" 'HNWR (400 Miz, DVBO-d6): S = 7.13-7.03 (m 7
H, 6.91 (d, 2 H, 624(d 1H) 611'? 1H) 15406400(m4H) -
3.75 (dd; 1 11), 3.34 ( (n|lz1 H)y, 2.15-2.05 ( 1 H,
1.35- 1. 313@9#14095’@ sﬁp@%fsa&dﬂ% agéﬁzfrlamt% Ipfxtased #ﬁ%@eﬂaﬁ%‘w%ﬁm %F@fate The

enant i omergy, bﬁe&@ir 51%1 Hhcf,géétaré)d‘néd%lvg lﬁ%né"su&h lsd'lﬁ{e ﬁﬁ@@@ﬁld%n%ﬁﬂaﬁ TR bhystals

Anal ytical data 29B) ntiomer A : mn., enantiomner
B R = 6. \ﬂgchnsmaratmmfedm@y]( 2ther Fire filtered off w1th suct:lon washed with diethyl

, 3aR*, S r roxy-
. phony eipdligt B LRBATAGA, & e RePh RPN RD i Re PRE AR & g
N-CH 35 H3nikixdd5C O O / \ Cl -126- 674 ng (1.30 mmol ) of
benzotri azol -1 -yl oxytri pyrrolidi nophosphoni um hexaf |l uor ophosphate, 106 ng

(1.30 mmol,) | ami drochloride and 0.47 m (2.70 mml) of N N
di i soprop C%}fﬂ&a&\ehg}/ 323&8 to a solution of 550 ng (1.08 mmol ) of

(2R*, 3S*, 3aR*, 8bR*) - 3a- _

(4-chl oroph&(ﬂﬂl;)csﬁnﬁzdﬁesmmf& hydr oxy- 3- phenyl - 2, 3, 3a, 8b-t et rahydrocycl ope
nt a[ bj benzofuran 5 2-carboxylic acid (Exanple 17A) in THE at 0C, and the

mxture i SL06R S WiE DidsolS: 527 14 foa h% m, 6.85-6.82 (m, 2 ), 6.29 (d, 1 H, 6.12 (d,
| UED. 516 (5, 1 ), 4524079 (m, 110, 4.36 6, LD, 429 @, 1), 408399 (mn, 4 . 325 53

Q 10 H),2.76 (s, 1 H), 1.36-1.29 (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*,38% 3aR*,8b5*)-6,8-Bis(2-methoxyethoxy)-3a-(4-bromophenyl)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-( 1 H)-diol

The title compound is prepared in analogy to the synthe51s of Exampie 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.

1.C-MS (Method 2): R, = 4.38 min.



reaction mxture is then poured into a mxture of 50 nl of saturated

amoni um chl oride solution, ice-water and ethyl acetate. After renoval of
the organic phase, the aqueous phase is extracted twice with ethyl acetate,
The conbi ned organi c phases are washed whgh water, saturated sodi um

bi carbonate sol uti on and saturated sodi um chloride sol uti on, dried over
nmagnesi um % %D lltny _‘,h?‘and concentrated. The residue is purified on
silica gel 60 ? fj)l ase ol uene/ et hyl acetate 10:1, 6:1, 4:1). 159 ny -
(27% of theory) of racemc product result as colorless foam LC- M5 (Method
2): R = SEmmmOOmOM@ds))ﬁﬂzl?%m( NHH)7. 13- H04ANRR 5 (H)O . 0862 S TIVBED.dDb)

S =7.25-6 :

4.63 (d, 16%(421%6%@61 #S(‘ﬂ 3. @ﬁg(“%ﬁq éﬁlﬁ) 1 g (@ 4324 09'@ 47'7'13’ 3

H, 1.35 (B8.86&dH) H),8.23. Q4(m,3H)J‘®34(E)@HpieOGde(1IHE*19thd31 H).

S*, 3aR*, 8bS*) - 3a- (4- chl or ophenyl ) - 6, 8- di et hoxy- 2-di net hyl car bani d- 3- pheny! -

2 3 3a|_§)b éetrél i gdrooycl opent a[ bj benzofuran-1, 8b-(1F)-diol CH H CO HO O N
C A solution of 1104 ny (4. 20 mmol ) of

tet ramet hyl anmoni um tri acet oxyborohydride in 1.5 m of acetonitrile and 1.5

i 012 Oglzgcu@# |3m’eswf)@@L@is@&n@ﬁmmﬂ{yﬁsa{mambﬁﬁﬁﬁy 86-hydeoxly QrphdRy 1T IBases . 150

ny mrol ). of

(2R*, 35", SEWW‘)ID@QME@"GBFH%@%W@%W) 6, 8- di et hoxy- 2- di net hyl car bani d- 8-

hydr oxy- 3 phenyl -2, 3, 3a; 8b-t et rahydrocycl opent a[ bj benzof uran-1-one are added

as solution in 25 13,5 M of ace@onlt ile andgstirred at roomtenperature

for two hours. At OC, saturaH um 0127- Bl car bonat e sol ution is added,

and the mixture is extracted hree ti med W9 i acetate. The

The title compound is prepared in analogy to the synthesis of Example 7A starting from Example
10 18 |

Yield: .33% of theory.
LC-MS (Method 3): R, = 4,30 min.

MS (ESIpos): m/z = 569 (M+H)".

Example 20

15 (1S*3 S*,BaR*,SbS*)-G,8-Bis(2-dimethylaminoethoxy)—Ba—(4-ch]0ropheny1)-3-phenyl-2,3,3a,8b-
tetrahydrocyciopenta[ b]benzofuran-1,8b-(1 H)-diol



-
conbi ned organi c phases are dried over magnesium sulfate, filtered and
concentrated. The crystals which separate out of diethyl ether are filtered
off with suction, washed with diethyl ether/petroleumether 1:1 and dried,
94 ny (62% of theory) of the product result as racemc 5 mxture. LCGM
(Method 8): R = 3.23 nin. M (ESlposyi2tz = 538 (MrH + .' H-NM R (300 MHz,
DVSO- d6) : 8:715694(m 7 H, 6.85-6.82 (m 2 H, 6.29 (d, 1 H), 6.12
(d, 1 H, 5.16 (s, | : 482@;9(m-| H, 4.56 (d, | H, 4.29 (d, 1 H,
4.08-3.99 (m 4 H), 325(s 3 Phgﬂ,?\Zml'(@’ I H, 1.36-1.29 (m 6 H.
Preparative separation of tneo/ac te*pnto tRe enantlorrers is carried out
by HPLC on a chiral phase by Met hod 26A. HA data (Method 26B):

Enantiomer A- R = 3.96 m Moy enant i opeRaB; n. 15 Exanple 18
(1 3
R+, 35*  3aR*, 8bS*) - 6, 8- Bls(gr!qrret xyetjox)

a, 8b tetra- hydrocycl op&y@’al bjbenzofi aran- 1, ~8h -di ol HO HO H3C o~\O O
Br The title conpound is prepared in anal ogy @ synt hesi s of Exanpl e 6A
starting from Exanple 20 22A (unlike the other Actions of this type, the
result in this case is the trans diol). Vi eId 72%\of theory. LC- M5 (Met hod
2): R =4.38 min -128- M5 (ESlpos): mz = 572 (M8} _

4- br onepenyl ) - 3- phenyl -2, 3,3

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example
28A.

Q Yield: 87% of theory.
5 LC-MS (Method 5): R = 2.12 min.
MS (ESTpos): m/z = 553 (MHH)"

"H-NMR (300 MHz, DMSO-ds): 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 HPL.C 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*,38%3aR*,8bS *)-6,8-Bis(2-dimethylamindethoxy)-3 a~(4-chlorophenyl)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[#}benzofuran-1,8b-(1 H)-diol



"H- NWR (400 MHz, DMSO-d5): S = 7.27-7.22 (m 2 1-), 7.13-7.04 (m 5 H),
7.00-6.95 (m 2 H, 6.29 (d, I H, 6.18 (d, 1 H, 5.01 (s, 1 H, 4.56-4.51
(in, 1 H, 4.41 (d, 1 H), 4.22-4.09 (m 4 H, 3.86 (dd, 1 H, 3.70-3.64 (m
4.H, 3.34 (s, 6 H 2.70 (ddd, I H, 1.96 (dd, I H. 5 Exanple 19 (3 S *, 3
aR*, 8bR*)-6, S Bis(2-m ethoxyethoxy)-3 1ﬁ{-)(4- br onophenyl )-8

b- hydr oxy- 3- phenyl -2, 3,3 a; 8 b- tetrahydrocycl opent a[.b] benzof uran-1I-one
H3C~-O~-~\C HC H3C ,0 O Br The tfff"lae conmpound i s prepared in analogy to the
synthesis of Exanple 7A startingyfrom Exanplgg 10 18. Yield: 33% of theory.
LC-M5 (Method 3): R = 4,30 Rigrr ( Sijog):"-_niz =569 (MH)'. Exanple 20
15

(1S*, 3S*, 3aR*, 8bS*) - 6, 8- Bi s(2- di net hyl a®
nyl - 2, 3, 3a, 8b- tetrahydrocy pental b
| HO H3 C~\O HO H$ H3CONO C_~_The
to the synthesis of Exahﬂlgﬂzg mn I ng™f

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example
30A.

Q Yield: 82% of theory.
5 LC-MS (Method 2): R, = 2.03 min.
MS (ESIpos): miz = 553 (M+H)"

"H-NMR (200 MHz, DMSO-dq): § = 7.20-6.95 (m, 9 H), 6.27 (d, 1 H), 6.20 (d, 1 H), 5.16 (s, 1 H),_
4.49 (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.
Q Analytical data (Method 15B):
Enantiomer A: R, = 6.78 min., enantiomer B: R;= 8.18 min.

Example 22

15 (18%,35*3aR*,8bS*)-6,8-Bis(2-dimethylaminoethoxy)-3a-(4-bromophenyl)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopenta[b]benzbfuran-1,8b-( 1 H)-diol



28A. Yield: 87%of theory. 5 LCM (Method 5): R = 2.12 mn M5 (ESI pos):
mz= 553 (MtH)' 'H NMR (300 MHz, DIVISOde) §=7.23-7.03 (m 7 H), 6.93-6.88
(m 2 H, 6.44 (d, 1 H, 6.30 (d, | , 4.98 (s, | H, 4.67 (t, 1 H,

H) ,

4.38-4.30 (m 4 H, 3.48-3.23 (m 5H) é?G(s 6 H, 2.70 (s, 6
2.53-2.42 (m | H), 2.21 (ddd, i : 1 eparatlve separation of the
racemate into the enantioners is carrl ed out by HPLC on a chiral phase by
Met hod 15A. Anal yti'cal dat a (I\/Et ﬁ'o"d 15B): Enantiomer A. Rt = 7.23 mn.
enantiomer B: Rf = 9.41 mn e.21 15 HO

(1 R, 3S*, 3aR*, ShS*) - 6, 8- Bus(aawmmm noet xy) 3a- (4- chl or ophenyl ) - 3- phe
nyl -2, 3, 3a 8b- tetrahydrocycl opent af b]b b H) -diol 130- | CH
~~ HO H3C\OHO CH3 H3CHRQ O C T 2 3, prepared in

anal ogy to the synthesis of JERanple 3 i Ng-fT ol e 30A. C Yield:

82% of theory. 5 LC- M5 (Met Rpd . R
e 2LZN

~ The title compound is prepared in analogy to the synthesis of Example 32 starting from Example
35A. |

O Yield: 59% of theory.
5 LC-MS (Method 4): R, =2.19 min.
MS (ESlpos): m/z = 597 (M+H)"

TH-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 (5, 1 H), 4.68 (t, 1 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

(18*,35%3aR*,8bS*)-3a-(4-Chlorophenyl)-6-ethoxy-3-pbenyl-2,3,3a,8b-tetrahydrocyclopenta[5]-
benzofuran-1,8b-(1H)-diol

O

The title compound is prepared in analogy to the synthesis of Example 6A starting from Example
15 39A.

Yield: 73% of theory.



MS (ESIpos): mz = 553 (MrH)® ' H- NVR (200 M4z, DMBO-d5): S = 7.20-6.95 (m 9

<

(m 1H,

e

i nt
15A.
B: R

, 3aR*, 8bS*) 6, 8- Bi s(2-di met hyl ani noet hoxy) - 3a- (4- br onophenyl ) - 3- phenyl - 2, 3, 3

a, 8b-

synt hesi s
5 LC M (
(400 MHz,
(m 3 H,

, 6.27 (d, 1H), 6.20 (d, 1 H), 5.16 (s, 1 H'. 4.49 (d, 1 H, 4.26-4.
4.11-4.02 (m 4 H, 3,84 (dd, 1 H), 2.86-2.55 (m 5 H), 2.24 (s,
, 2.19 (s, 6 H, 1.95 (dd, 1 H. 10 Pﬁggaratlve separation of the racemate
the enantiomers is carried out by

Anal ytlcal dat a é)l\/bt hod 15B): Enantionmer AA- R = 6.78 mn., enantioner

Con a chiral phase by Met hod

LE-Mp (Methed 2B 235" (15 39

11

6

t et r sl @isaeys kepreniappl benzof uran- 1, 8b- (1H) -di ol 131- CH3 HC N~\O HO
a HO CH H3CO O Br The titl'e conmpound is prepared in analogy to the
nple 32 starting from Exanple 35A. Q Yield: 59% of theory.

f
BB (00 NETs DRSO T 28@({@5:19&9)6 Sy D0 (CHarkhD, 584 (AR

H}’g%ad(@) { gg 4 4974 3}‘@{ ,z%g)', gg& ,3'11), géi%%s 1? g]@ B 4{% R (. 7. 1%)125404 |

5,01 (s5 12H15(m415}31(3t1,(tBH)-l), 4.43-4.37 (m 4 H), 3.66-3.45 (m 5 H), 2

(s,

6 H,

10

15 -

20

2.85 (s, 6 H, 2.55-2.43 (m 1 H, 2.31-2.15 (m 1 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.

Example 24

(35*,3aR*,8bR*)-3a~(4-Chlorophenyl)-6-ethoxy-8b-hydroxy-3-phenyl-2,3,3a,8b-tetrahydrocyclo-

penta[#]benzofuran-1-one

The title compound is prepared in analogy to the synthesis of Example 7A starting from Example
23, |

Yield: 81% of theory.
LC-MS (Method 9): R, = 2.66 min.
MS (ESIpos): m/z = 403 [M+H-H,0["

"H-NMR (200 MHz, DMSO-dg): & = 7.25-7.01 (m, 10 H), 6.82 (d, 1 H), 6.62 (dd, 1 H), 6.28 (s, 1
H), 4.08 (g, 2 1), 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).

87



10 Exanple 23 (1 S *,3

S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 6- et hoxy- 3- pbenyl - 2, 3, 3a, 8b-t et rahydr ocycl

opent a[ b] - benzofuran-1,8b-(1B)-diol HO HOCI 1-13C Ol The title conpound

is prepared in analogy to the synthesi sl\}gg Exanpl e 6A starting from Exanpl e

15 39A. Yield: 73% of theory. -132- LG (Method 3): R = 3.57 min. M

(ESI neg) : Ei % 1 (M "HNW (200 MHz, DMSO-d6): S = 7.28-6.90 (m 10 H),

6.66 (d, I—FB——"—'G—%? (dd, I H, 5.84 (d, 1 H), 5.03 (s, 111), 4.49-4.39 (m

| 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 1 H, BS33akt,3bE)Bh-(4-Chlepphaiyl)sectisapabalirogy-Sbhinib2,8.as evetrehyidnicpclb-he

enanti oners IT arr ed out by HPLC on a chiral phase by Method 30A.

Anal yt i cal PEALAlbmeeR M -B0BY © Enantiomer A R 3.90 min., enantioner B: R
= 5.46 min. 10 Exanple 24 (3 S *,3 aR*, 8bR*)3

a- (4- Chl or ophenyl ) - 6- et hoxy- 8b- hydr oxy- 3- pherm-lr 2,3,3 a, 8b- tetrahydro

cycl o- pentalb] benzofuran-1-one O HO H3C Cp\|

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-H)

10 'HNMR (300 MHz, DMSO-dg): § = 11.12 (s, 1 H),.7.32 (d, 1 H), 7.20 (4, 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

- (IR*38%3aR* 8bR*)-1 -Amino-3a—(4—chlorophenyl)-6—eﬂmxy—8b-hydroxy-3-pheny]—2-,3,3 a,8b-
15 tetrahydrocyclopenta[b]benzofuran

HN
HO #




C The title conpound is prepared in analogy to the synthesis of Exanple 7A
starting from Exanple 15 23. Yield: 81%of theory. LC-M5 (Method 9): R =
2.66 min. M (ESIpos): mz=403 [l\/H—I—HZOl' ! H-NI\/R (200 MHz, DMSO-d6): S =
7.25-7.01 (m 10 H), 6.82 (d, | : %%ndd I ; 6.28 (s, 1 20 H), 4.08
(q, 2 H), 3.69-3. 58 (m 1H, 3. 42 3. 22 M 1 H) 2.93-2.79 (m 1 H), 1.35
(t, 3 H. -133 625%. .

S*, 3aR¥, SbH%)tlt@awmo |16 PISPHE N Jralsme ol stssin KRRl I pitipg from Bxamglegy,_t e
trahydr oeygg]_o- pent a[ bj benzofuran-I-oxime OH F1 N, HOHIC OOCOC 5 The
‘title conmpound is prepared in anal ogy to the synthesis of Exanple 14
starting from ExanP 24. Yield: 99%of theory. LGMS (Method 9): Rl = 2.57
mn. N (Esldhéyportheery= 434 (MH" 10 1H NVR (300 Mz, DMBO-d6): 6 = 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 (Eb_Mgweﬂ]c@.;?g;t@dlqbﬁrginw, 5.74 (s, 1 H), 4.07 (dq, 2 H), 3.40-3.38
(m | H, 3.04-3.01 (m 2 H), 1.34 (t, 3 H).
5 MS (ESIpos): m/z = 422 (M-H)"

'"H-NMR (300 MHz, DMSO-dg): 8 = 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 (g, 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). -

Q 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[5]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)"



Example 26

(1RrR*, 3S*, 3aR*, SbR*) - 1- Am no- 3a- (4- chl oropheny] ) - 6- et hoxy- Sb- hydr oxy- 3- phenyl

-2,3,3a,8b- 15 tetrabydrocycl opent a] b] benzof uran HZN HH3C O -134- The title
conpound is prepared in analogy to thewgg thesis of Exanple 15 starting from
Example 25. Yield: 50%of theory. LC ?I\/Et hod 9): R =1.96 mn. 5 M

P e b Tikongr (408 netfe S0 dt iy 708 g0 Thr kg (1 b B sapat uiSs &y o4
(q, 2 tH)3 B 611?7((991 1311'})}17_31 M2afolds, 1% 1@)441}?-2,‘{1%?4 ﬁ1546mmk}tj)322(51916 07 (m

1H, t. Pr?_{)aratlve separation of the racemate info the
enant i oner & 3E)=cla3r r§.8dmdtDby HPLC on a chiral 10 phase by Method 27A

Anal ytical data (Method 27B): Enantioner A- R = 4.22 mn., enantionmer B: R
= 7.38 M Ng.y, gpl e 27 (2R*, 3 S *, 3 aR*, 8bR")-3 a-(4-Chloroph

enyl ) - 6- etﬁm@@—m m et hyl carb am i d- 8- hydr oxy-3-ph enyl - 15

2,3, 3a, 8b-tetrahydroGycl opent a[ b] benzofuran-1 -one O CHa N-GH3 \ HO H3C O
5 (1R*2R*3S8% 3aR* 8bS*)-3a-(4-Chlorophenyl)-6-ethoxy-2-dimethylcarbamid-3-phenyl-2,3,3a,8b-

tetrahydrocyclopenta[b]benzofuran-1,8b-(1.4)-diol

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-dg): & = 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 (5, 3 H), 2.72 (s, 3 H), |
15 134(t,3H). |

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.



Cl The title conpound is prepared in analog to the synthesis of Exanple 16
starting from Exanple 40A. Yield: 26%of theory. 20 LCGM5 (Method 9): R =
2,49 mn. WM (ESIpos): mz = 492 (MH)' -135- 'H NWR (400 MHz, DVM5O-ds): S
= 7.25-6.96 (m 10 H), 6.82 (d, 1 H, E-S'lgf?-(dd’ 1 H, 6.40 (s, | H, 4.77
(d, J =13.41 Hz, | H), 4.19 (d, 3 = 13. Hz, | H, 4.14-4.05 (m 2 H),
3.27 (s, 3 E? 2177 (s, 3 H, 1.38-1.33 (m 3 H. Exampie 28 5

(1R*, 2R*, : 9 SbS*) - 3a- (4- Chl or ophenyl ) - 6- et hoxy- 2- di et hyl car bam d- 3- ph
enyl - 2, 3, 3a, 8b- tetrahydrocycl opent a[ b] benzofuran-1,8b-(IFl)-diol O CH3 HO
N- CH3  HO (1k*,35* 3483 8bS¥)Qal-Brdiiphbiyl - eth ouyimophrey1i2s3, fu; shpattahgdioty ciupahtagy t o
the synthesis of Ex n‘PI e 17 starting from Exanple 27. 10 Yield: 61% of

t heory. Ld!%@ft‘f%*tlﬁgtﬁ Khdioly = 2 31 nmitt. M (ESlpos): mz = 494 (MH)' 0
"H NVMR (200 MHz, DMBO-d5): 6 7.34 (d, 1 H, 7.22-6.80 (m 9 H), 6.64 (d, |
H, 6.50 (dd, 1

5  The title compound is prepared in analogy to the synthesis of Eiamples 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 (q, 2 H), 3.36-3.26 (m, 1
H), 2.51-2.09 (m, 2 H), 1.34 (t, 3 H). |

Example 30

(3S*,3aR*,8bR*)-3 a-(4—BromoplienyI)-6-ethoxy—8b-hydroxy~3 -pheny!-2,3,3a,8b-tetrahydrocycio-

penta[b]benzofuran-1-one

15

The title compound is prepared in analogy to the synthesis of Example 7A starting from Example
29. - |



H, 5.48 (d, | H), 5.29 (s, | H, 4.91-4.84 (m | H), 4.24-3.95 (m 4 H),
3.20 (3, 3 H, 2.72 (s, 3 H, 15 1.34 (t, 3 H. Preparative separation of
the racemate into the enantioners.is carried out by HPLC on a chiral phase
by Met hod 28A. Anal ytical data (Method @F Enantioner Al Rt = 4.48 mn.,
enantiomer B: )2 = 10.97 min. -136- Exanple 29 (1
S+, 3S*, b 4- Br onophenyl ) - 6- et hoxy- 3- phenyl - 2, 3, 3a, 8b-t etrahydroc
ycI opent a[FI%‘]Bf%i Ese)ﬁ?g%ﬁérﬁn | ,8b-(IH)-diol HO HOHO Br 5 The title conpound
is prepared in analogy to the synt hesi s of Exanples 2A - 6A starting from
3- et hoxythnMSMﬁd\iBlﬁ:lmt:hmdniﬁZ): R =4.39 min. M (ESlpos): mz = 489
(I\/HNa) "H NWR (200 MHz, DMSO-d5): S = 732-7.23 (m 3 H), 7.16-7.06 (m 5

, 6.95- 6.66-6.54 (m 2 H, 5.83 (d, 1 H, 503 (s, |

. 4. 49- 3‘/‘%5%1}‘1?%)11“)@)0“463%% (g 2 H, 3.36-3.26 (m 1 H), 2.51-2.09 (m 2
H), 1.34 (t, 3 H. Exanple 30 (3 S *,3 aR*,8bR*)-3
a- (4- Br onoghenir! ¢ Bo@m@m@%@ﬁv@wo@(ﬂhm{b 21343 B), BlF1ted, nany gpoey ¢l o-

pent a[ b; benzof uran-I-one O
H), 4.12-4.05 (m, 2 H), 3.68-3.61 (m, 1 H), 3.40-3.23 (m, 1 H), 2.91-2.82 (m, 1 H), 1.35 (t, 3 H).

Example 31

(IR¥*,35%3aR*,8bS%)-3 a—(4-Bromophényl)—G-ethoxy-B -phenyl-2,3,3a,8b-tetrabydrocyclopenta[#]-
benzofuran-1,86-( LE)-diol

HQ
HO 7

10 The title compound is prepared in analogy to the synthesis of Example 8A starting from Example
30. |

Yield: 79% of theory.

O

LC-MS (Method 11): R, = 4.2 min.
MS (ESIneg): m/z =465 (M-H)'

15 'H-NMR (200 MHz, DMSO-dg): & = 7.32-7.23 (m, 3 H), 7.11-6.94 (m, 7 H), 6.60 (d, 1 ¥), 6.50
(dd, 1 H), 5.22 (s, L 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 (+, 3 H).

Example 32

(1S*,35* 3aR*, 8bS*)-3 a—(4-Chon;ophenyl)—6-(2-dimethy1aminoethoxy)-S—phenyl-Z,S 3a,8b-tetra-
20 hydrocyclopenta[blbenzofuran-1,8b-(1H)-diol



Her'' 0 O 15 Br The title conpound is prepared in analogy to the synthesis
of Exanple 7A starting from Exanple 29. 137- Yield: 85%of theory. LC M
(Method 11): RR = 4.5 mn. M (ESlneg): mz = 463 (M 'H NWR (300 MHz,
DVSO-d6): &= 7.33-7.02 (m 10 H), 6.81 (g 1 H, 6.61 (dd, 1 H), 6.23 (s, 1
5H, 4.12-4.05 (m 2 H), 3.68-3.61 (m~ 3ISI-‘I), 3.40-3.23 (m 1 H), 2.91-2.82
(m I H, 1.35 (t, 3 H. Exanple 31 (1R*,3
S*, 3aR*, 8bs*) - 3a- (4- Bronophenyl ) - 6- et hoxy- 3- -2, 3, 3a, 8b-tetrabydrocycl o
pent a[b)- benzofuran-1, 8b-(1H)-di ol 10 The title conpound
is prepared in analogy to the synthesis qQf d rting from Exanpl e
30. Yield: 79% of theory, @HC M ( ' in. M5 (ESIneg):
mz = 465 (MH 15 'H NWR (200 MHz, 3 (m 3 H,
7,11-6.94 (m 7 H, 6.6q_|gEd',‘l\,lrb’,\ (s, 1 H, 5. .14 (d,
| H, 4.56 (br. s, | H), 34 09-3.98 | H, 2,74-2.57
(m I H, 1.96-1.84 (m | H, 1.34 (t, 3 H.

100 mg (0.22 mmol) of (18*,3$*,3aR*,8bS*)-6-(2-chloroethoxy)-3a-(4-chlorophenyl)-3-phenyl-
- 2,3,3a,8b-tetrahydrocyclopenta[ h]benzofuran-1,8b-( 1 H)-diol (Example 48A) are heated in 10 ml of
33% strength ethanolic dimethylamine solution in a closed apparatus at 70°C under argon

5  overnight. Cooling is followed by concentration, Column chromatography on silica gel 60 (mobile

O

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 (ESIpos): m/z = 466 (M-+H)"

10 'F-NMR (400 MHz, DMSO-dg): & = 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 F), 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 Method 19A.

15 Analytical data (Method 19B):
Enantiomer A: R, = 10.52 min., enantiomer B: R, = 12.53 min.

Example 33

(1S¥,35*3 aR*, 8bS*)-3a~(4-Chlorophenyl)-6-(2-pyrrolidin-1-ylethoxy)-3-phenyl-2,3,3a,8b-tetra-
hydrocyclopenta[#]benzofuran-1,8b-(1H)-diol



Example 32 (1 S *,3 S *,3aR*, 8bS*)-3 _

a- (4- Chl or ophenyl) - 6- ( 2- di net hyl am noet hoxy) - 3- phenyl -2,3,3 a, Sb-tetra- 20

hydr ocycl opent a[ b) benzouran-1, 8b-(1H)-diol 138 HO HOH3 \ H3ICN\O/ O O

100 ng (0.22 mol ) of -

(1S*, 3S*, 3aR*, SbS*) - 6- ( 2- chl or oet hoxy) - :l»% (4-chl or ophenyl) - 3- phenyl -

2,3, 3a, 8b tetrahydrocycl opent a[ b] benzof i rrangl, 86- (1H)-di ol (Exanpl e 48A) are

heated in 10 nl of 33% strength ethanolic d thyI am ne solution in a

cl osed apparatus at 70C under argon 5 overHdgh Cool ing is followed by

concentration. Colum chr omat ography o ¥ Fpbi |l e phase:

di chl or onet hane/ net hanol et hyl am n¢ 5. 89 ng (87% of

t heory) of the product as cem c m 1): Rt = 2.90 nin.

M5 (ESipos): mz = 466 ( : S =7.30-7.02

(m 8 H, 6.96-6.88 (m 2 H), 6.69(d, 1H) : Il H, 5.85 (d, 1 H),

5.04 (s, 1 H, 4.51-4.38 (m | H, 4.14-4.04 (m : '3.38-3. 23 (m 1 H,

2.73-2.64 (m 2 H), 2.50-2.37 (m 1 H, 2.26 (s, 2.24-2.10 (m 1 H.

Preparative separation of the racemate into the enarmi oners is.carried out

by HPLC on a chiral phase by Method 19A. 15 Anal ytical data (Method 19B):

Enantiomer A° R, = 10.52 mn., enantioner B: R = 12.53 mn. Exanple 33
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): Ry =2.29 min.
MS (ESIpos): m/z = 492 (M+H)"

'H-NMR (200 MHz, DMSO-ds): § = 7.30-7.02 (m, 8 H), 6.96-6.88 (m, 2 H), 6.68 (d, 1 H), 6.59
(dd, 1 1), 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), 279 (¢,
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):
Q Enantiomer A: R, = 6.53 min., enantiomer B: R, = 8,48 min,

Example 34

15 (18%,38*3aR* 8bS*)-3 a—(4-Chlorophenyl)-6—(2-methylamihoethoxy)-?’-phenyl-Z,B,3 a,8b-tetra-
hydrocyclopenta{b]benzofuran-1,8b-(1 H)-diol




(1 s,3

S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 6-(2-pyrrolidin-I-ylethoxy)-3-phenyl-2,3,3
a, 8b-tetra- hydrocycl opent a[ b] bcnzof uran-1, 8b- (1 H)-diol 139 HO HO Od The
title conpound is prepared in anal ogy tolgghe synthesis of Exanple 32 with
pyrrolidine as amne conponent. Yield % of theory. 5 LC-M5 (Method- 2):

Rt :3(2) %90%‘1&( m]e goméo%n?%?os ]@r%z aﬁ:illg%fngtlw gofng§sxf alf\l Jh:(Raréﬂ% 09% wg-tg n‘le(t@r%uie fﬁ_%

5 (d, 1a1h|}nec5m1§lﬁaeﬁt$, | H, 4.51-4.38 (m 1 H), 4.09 (t, 2 H, 3.37-3.24

' H, 2.79 (t, 2 H, 2.57-2.37 (m 5 H, 2.20 (ddd, I H), 1.73-1.65 (m
4 H) 10 Preparative separation of the racemate into the enantioners is
carried ou?‘ag‘g RBEREAYa chi ral phase by Met hod 18A. Anal ytical data
(Method 18B): C Enantioner Al Ri 6.53 min., enantioner B: Rt = 8.48 mn.
Exanpl e 341&5§ Bvethod 2): R, =2. 19 min. _
S+, 3S*, 3aR*, SbhS*) - 3a- (4- Chl or ophenyl ) - 6- ( 2- net hyl am noet hoxy) - 3- phenyl -2, 3, 3

8b-tetra- hyd I tal b f I8b1 diol HO HO H3C/ H-\O O
a, esraMS S{p%g)yr%fzopen@idpenzo ur an- (1H) -dio

"‘U‘III
03\]

'H-NMR (300 MHz, DMSO-dg): 8 = 7.79 (s, 1 H), 7.31 (d, | 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 E), 5.89 (d, 1 H), 5.03 (s, 1 H), 4.49-4.41 (m, 1
H), 4.22 (t, 2 H), 3.36-3.18 (m, 3 E), 2.57 (s, 3 H), 2.52-2.40 (m, 1 1), 2.22 (ddd, 1 H).

Q 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

(18%,35%3aR* 8bS*)-3a-(4-Chloropheny!)-6- (2 diethylaminoethoxy)-3-phenyl-2,3,3a,8b-tetra-
15 hydrocyclopentafb]benzofuran-1,8b-(1H)-diol

Hacw

Hsc\/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)*



-140- The title conmpound is prepared in analogy to the synthesis of Exanple
32 with nethylam ne as am ne corrponent. Yield: 95% of theory. LC-MS (Method
2): R = 2.19 mn. SI\/B(ESIpos): rﬂz 452 (MrH)'" ' H NVR (300 MHz, '
DMSO-d6): S =7.79 (s, | H, 7.31 (d, H)l 7.24-7.13 (m 4 H), 7.12-7.01
(m 3H),6.95690(m2H) 673(dll ,664(dd 1H) 589(dIH),

5.03 (s, 11%4 49- 4 }{

(o 3\ b, AT R N, TRIR-dop 5751 26T 1. 19578 bRt 11960 S@heh A BH- of
the racem f 2] st edp Yoz LCa 8004 Bt i FRk 06
phase by I\/E?ﬂlgg %@A%%gﬁ@qqﬂ cglwcgia% g)}éxcsﬁ/get(hod €6B leﬁVEﬂntl orrefra( Fga @t
mn., enan€itbnd7-B26 mn, EHL 2.8 73 (m. 2 HaxxibpP 4 88, 4 H), 2.49-2.40 (m, lH) 2.20 (ddd 1

S*, 38* 3aR%y, 8@@% - (4- Chl orophenyl ) - 6- (2-di et hyl am noet hoxy) - 3- phenyl - 2,
3a, 8b- tetra- rocycl opent a[ b] benzofuran-1, 8b-(IH)-diol HO ( HOJ H3C
H3CQ/N-\ O C The title conpound is prepared in analogy to the synthesis of
Exanpl e5 32 Ewampledbet hyl am ne as am ne conponent. Yield: 56% of theory. 20
LC-M5 (Method 4): R, =2.34 min. M (ESlpos): mz = 494 (M-H)'

(15*,38* 3aR* 8bS*)-3a-(4-Chlorophenyl)-6-(2-ethylaminosthoxy)-3-phenyl-2,3,3a,8b-tetrahydro-
cyclopentalb)benzofuran-1,8b-(1H)-diol

The title compound is prepared in analogy to the synthesis of Example 32 with ethylamine as

10 amine component.
Yield: 31% of theory,
LC-MS (Method 13): R;= 1.97 min.

MS (ESIpos): m/z = 466 (M+H)"

'H-NMR (300 MHz, DMSO-dg): § = 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 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

~ (15*,38* 3aR*,8bS*)-3a-(4-Chlorophenyl)-6-(2-isopropylaminoethoxy)-3- phenyl -2,3,3a,8b-tetra-
hydrocyclopentalb]benzofuran-1,8b-( 1H) -diol



- 141 'HNMWR (400 MHz, DMBO-d6): 3 = 7.26 (d, 1 H), 7.23-7.14 (m 4 H),"
7.11-7.01 (m 3 H), 6. 94- 6.90 (m 2H), 6.67 (d, 1 H, 6.58 (dd, I H), 5.85
(d, 1 H, 5.02 (s, I H, 4.48-4.41 (m | H, 4.06 (t, 2 H, 3.37-3.26 (m |
H, 2.86-2.73 (m 2 H, 2.63-2.54 (m 41|_9_ 2.49-2.40 (m | H, 2.20 (ddd, 1
H, 1.00 (t, 6 H. 5 Exanple 36 (1 S*;3 '

S*,.3aR*, 8bS*) - 3a- (4-.Chl or ophenyl ) - 6- ( 2- et hyl apil oet hoxy) - 3- phenyl - 2, 3, 3a, 8b-
tetrahydro- cycl opent a[ b] benzof uran-1, 8b- (1H) *'d¢ ol HO HO H3CN\/~O O O  The
title conpound is prepared in analogy to thgosymhesis of Exanple 32 with
ethylam ne as 10 am ne corrponent. ' , -M5 (Method 13):
R = 1.97 mn. I\/B(ESIpos) = , DMBO-d6): S =
7.27 (d, I H), 724711]3 2 15 6.90 (m 2
H, 6.69 (d, 1H) 6. 6T W H, 4.45 (t, 1
H, 4.10 (t, 2 : 331(3 2 H, 2.48-2.40
(m 1.H, 228214(m| 108(t ¢ 37 (1 S*,3 -
8*, 3aR*, 8bS*) - 3a- (4- Chl orophenyl) 6- ( 2- |sopropyla pet hoxy) - 3- phenyl - 2, 3, 3a
8b tetra- hydrocyel opent a[ b] benzof uran-1 , 8b- (1H) digl -142 HO HO

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), 445 (t, 1 H), 4.10 (t, 2 H),

3.36-3.27 (m, 1 H), 3.00 (&, 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

(18*,38* 3aR* 8bS*)-6-(2-Azetidin-1-ylethoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,32,8b-tetra-
Q ~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.



HBC Y N~~~ O I O CH3 C The title conpound is prepared in analogy to the
synthesis of Exanple 32 with isopropyl am ne as amne conponent. Yield: 26%
of theory. 5 LCMS (Method 13): R = 1 97 m'n I\/B (ESIpos): mz = 480
(MtH)' " H NVR (300 MHz, DWVSO- de): 6 %2 7.24-7.13 (m 4 H),
7.12-7.03 (m 3 H), 6 95- 6.90 (m 2 H)1%8-69 (d 1 H, 6.61 (dd, 1 H), 5.85
s, 1 H, 502 gs, bé 4.45 (t, 1 H, 4.10 (t, 2 H, 3.36-3.27 (in, | H),
3.00 (t, 2L@yMSgMethoq EBpR = 1.9¢4un. 2. 48-2.40 (m 1 H), 2.31-2.14 (m 1 H),
1,08 (d, 10 6H). Exanple 38 (1 S*,3

S*, 3aR*, 8b§,f§(E@éjog v fgeL bl JHyI et hoxy) 3a- (4- chl or ophenyl) - 3- phenyl - 2, 3, 3a,
8b-tetra- bydro clopenta[b]benzofuranl 8b-(1H)-diol HO A d 1~N-~ 015

The title corrpound is prepared in analogy to the synthesis of Exanple 32
with azeti GHAMREWNHe Wﬁ@d@)@ﬁt‘ 7.25¢(dell d1). B2BI43 ¢h, 4 Haok\2-7.02148-3 HiIcoS

%H‘SS) o0t 2t @ 1. 64y MR frstids I h s e B g

3.36-3.27 (m, 1 H),3.23 (t, 4 H), 2.74 (1, 2H),248239(m 1H),2282]4(m IH) 1.99 (quint,
2 H).

Example 39

¢! S*,3S*,3aR*;8bS ¥)-3a-(4-Chlorophenyl)-6-(2-morpholin-4-ylethoxy)-3-phenyl-2,3,3a, 8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(1H)-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): Ry = 1.76 min,
15 MS (ESIpos): m/z = 508 (M-+H)"

"H-NMR (200 MHz, DMSO-dg): & = 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 1), 2.70 (t, 2 H), 2.48-2.36 (m, 1 H), 2.32-2.07 (m, 1 H).

Example 40

20 (18*,38%,3aR*,8bS*)-3a-(4-Chlorophenyl)-6-(2-cyclopropylaminoethoxy)-3-phenyl-2,3,3a,8b-
tetrahydrocyclopentalblbenzofuran-1,8b-(1 H)-diol hydroformate



6.90 (m 2 H), 6.64 (d, 1 H, 6.56 (dd, | H), 5.82 (s, | H, 500 (s, | H),
4.44 (t, I H, 3.95 (t, 2 H, 5336-3.27 (m 1H, 3.23 (t, 4 H, 2.74 (t,
2 H), 2.48-2.39 (m | H), 2.28-2.14 (m 1 H), 1.99 (quint, 2 H). Exanple 39

(! | .
S*, 33*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 81¢%= nor phol i n- 4- yI et hoxy) - 3- pheny! -

3, 3a, 8b-tetra- hydrocyel opent a[ b] benzof ur an- 8b (1H)-diol HO HOOO- O

10 d The title compound is prepared in ana n to the synthesis of Exanple
32 with norpholine as am ne conponent. Yijbhd: y. LG MS (Method
9): R=1.76 min. 15 M5 (ESIpos): rdz—50 (200 MHz,

DMSO-d6).: S =7.29-7.02 (m 8 H), 6.96 @ 9 (d, 1 H), 6.59
(dd, 1 H), 585(d 1H) 5% 50-38( , 4.12 (t, 2 H),
3.63-3.54 (m 4 : t 2.48-2.36 (m 1 H),
2.32-2.07 (m | H). e 40 20

(1s*, 3S*, 3aR*, 8bS*) - 3a (4- Chl or ophenyl ) -6-(2-cy opyl am noet hoxy) - 3- pheny
| -2, 3,3a, 8b- tetrahydrocycl opent axtHteoeof ur an- |8tk (1H) - di ol hydr of ormat e
-144 HO .HO o

The title compound is prepared in analogy to the synthesis of Example 32 with cyclopropylamine
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).
C;' 5 Yield: 48% of theory.

LC-MS (Method 13):. R;=1.94 min.

MS (ESTpos): m/z = 478 (M+H)*

'"H-NMR (200 MHz, DMSO-dg): & = 8.17 (s, 1 HJ, 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, 1
10 H),2.95(t, 2 H), 2.47-2.35 (m, 1 H), 2.28-2.08 (1, 2 H), 0.45-0.32 (m, 2 H), 0.30-0.20 (m, 2 H).

Example 41

- (1S*,38* 3aR* 8bS*)-3a~(4-Chlorophenyl)-6-[2-(2-dimethylaminoethylamino)ethoxy]-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[d]benzofuran- 1,8b-(1 H)-diol dihydroformate

HSC\'N ~CH,
(X
_N\/\O

x 2 HCOOH

Cl

15 The title cdmpound 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). |



HI , \\'/ 00 x HCOOH C The title compound is prepared in analogy to the
synthesis of Exanple 32 with cycl opropyl am ne as am ne conponent. The crude
product is purified by preparative HPLC (RP18 colum, nobile phase:
acetonitrile/water gradient 5:95 -+ 95 51£§th 0.1 %formc aci d. 5 Yield:
48% of theory LG M5 (Method 13): R, 4 mn. WM (ESIpos): nmz = 478

' DMSO-d5): 6 = 8.17 (s, 1 H, 7.30-7.02 (in, 8 H,
6 96 6. 88" %dzgﬁjo’ PA@Z‘%{% | H, 6.59 (dd, 1 H, 5.76 (s, | H), 5.04 (s,
| H, 4.50-4.38 (in, 1 H) 4 05 (t, 2 H, 3.48-3.25 (in, 1 10 H), 2.95 (t,
2 H, 2.47-2C35% (Mathol 6118, = 12372181:12.08 (m 2 H, 0.45-0.32 (m 2 H), 0.30-0.20
(m 2 H. Exanple 41 (1 S*, _
S*, 3aR*, SbS* 4- Chl or il ) -6-[2-(2-di net hyl am noet hyl am no) et hoxy] - 3-
phenyl - ééI%@BSSt) EEm) §E&Qéﬁ| opent a[ b] benzof uran-1, 8b- (11 1) - di ol
di hydroformate HO HOH3C'NI. CH3 x 2 HCOOH d 15 The title conpound is
prepared inlﬂamiaq]@woimtbﬁisw hhes§ 52 af 2 Byl eoBE, WirhNe.85-6.90 (m, 2 H), 6.70 (d,
di met hyl am noet hyl am nez as am&?le conp gne% e%(ru e) roduct(ls H)urlf( d by

pr epar atd vel Hym.60 ((RA11E), ¢ dbm H)nﬂ)lbz (te2 phaisH: (dé:c]eHb I-’noczr(f: RebwaBbft §Hadi eht
5195 -> 95 Pk 1 1f); 198 {506 1), 92480 4thn, 3 1J45-

Example 42

{18*,38%3 aR*,ShS_*)—6—(2-Aminoéthoxy)-Ba—(4-chlorophenyl)-S—phenyl-2,3,3a,8b-
Q tetrahydrocyclopenta[d]benzofuran-1,8b-(1H)-diol

10

210 mg (0.45 mmol) of (1S*,3S*,3aR*,8bS*)—6-(24azidoethoxy)-3a—(4—ch]0rophenyl)—3-pheny1—
2,3,3a,Sb?tetrahydrocyclopenta[b}benzofuran-1,8b-(1H)-dio] (Example 49A) are dissolved in

Q 34 m] of ethanol. Addition of 56 mg of 10% pailadium on activated carbon is followed by stirring
at RT under hydrogen at atmospheric pressure for 15 minutes. The residue from filtration and

15 conceniration is filtered through silica gel 60. Toluene is wsed for washing, and a 1:!
dichloromethane/ethano]l 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 (ESIpos): m/z = 438 (M+H)"

20 'H-NMR (200 MHz, DMSO-dg): & = 7.33-6.84 (m, 10 H), 6.70 (¢, 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, 1H),298(t,2H)
250236(m,1H),234210(m 1 H).

-HPLC (Method 23B): R;= 8.76 min.



Yietd: 85% of theory. LC-M5 (Method 6): R =1.37 mn. M (ESIpos): mz =
509 (M+tH)® 'H NWR (300 MHz, DMSO-d6): 5 = 8.22 (s, 213), 7.30-7.02 (m 8 H),
6.95-6.90 (m 213), 6.70 (d, 5 1 H), 6.60 (dd i H, 4.45 (t, 1 H, 4.12
(t, 2 H, 3.31 (dd, 1 H, 3.02 (t, 2 H,; 281 (t, 2 H, 2.47- 2.36 (m 1 H),
2.25 (s, 6 H, 2.24-2.14 (m 3 H). Exanpl® 42 (1

S*, 3S*, 3aR*, 8bS*. 2-.Am noet hox 4- chLoro e 3a, 8b-
et rahydr o ByORGHLH I BB (AT 18 109 Pkasrs Sy e ot SPLE S A 510
mg (0.45 mpmhsk b9Mefhbd 24A (enantiomer A: R, = 11.0 min., enantiomer B: R; = 23.6 min.). .

S*, 3S*, 3aR*, 8bS*) - 6- ( 2- azi doet hoxy) - 3a- (4- chl or ophenyl ) - 3- pbenyl - _
2,3, 3a, Sb-t etrahydrocycl opent a[ b] benzofuran-1, 8b-(1 H)-di ol (Exanple 49A) are
di ssol ved Exampledd of et hanol. Addition of 56 mg of 10% pal | adi um on
activated carbon is followed by stirring at RT under hydrogen at

at mospher i 1Y B3S¥RE 8hOH)-34-54- CthHpﬁ&}yl)EJ(Q d‘uﬁ@thﬂh&ﬁlnf)étﬁbﬁyf Blphdn@t-2,99a, alﬁldztrl-5
concentration is filtered throu silica gel 60. Toluene is used fo

washi ng3 arlamdracmopentdﬁlbmoawnb%@ﬁaﬂ& lhanol nixture is used for el uti on.
Concentration results in 179 ng (90% of theory) of the product, which is
finally purified by Method 23A LCM5 (Methoghe®): Rt = 1 74 mn. M5
(ESJpos): m z=438 (MrH)' 20 'H NVR (200 MHz, DBBO- d6): = 7.33-6.84 (m 10
H, 6.70 (d, 1 1-1), 6.61 (dd, 1 H, 5.89 kS 5 6 (s, 2 H, 5.05 (s,
1 H, 4.52-4.38 (m 1 H, 4. (t, 2 H8 39 ’ , 2.98 (t, 2 H,
2.50-2.36 (m 114), 2.34-2.1(igza(m 1 H '

N
H3C/ \/\O_

The title compound is prepared in analogy to the syhthesis of Example 32 starting from Example
S51A.

Yield: 94% of theory.
10 LC-MS (Method 5): Ry=2.41 min,
MS (ESIpos): m/z = 466 (M+H)"

'"H-NMR (200 MHz, DMSO-dq): § = 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 (1, 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 Example44

(1R*,2R* 38% 3aR*,8bS*)-3 a—(4-Chlor'0phenyl)-6~(2-dimethylaminoethoxy)-Z-dimethylcarbamid-
3-phenyl-2,3,3a,8b-tetrahydrocyclopentalblbenzofuran-1,8b-(1&)-diol



14PLC (I\/Et hod 238) Rt = 8.76 mn. -146- Preparative separation of the _
racemate into the enantl oners is carried out by HPLC on a chiral phase by
Met hod 24A (enantiomer A° R = 11.0 min., enantiomer B Rt = 23.6 mn.).
Exanple 43 (I R*, 3 4

S*, 3aR*, 8bS*) - 3a- ( 4- Chl or ophenyl ) - 6- ( 2- a}ﬁéthy|aninoethoxy) 3-phenyl - 2, 3, 3a,
Sb-tetra- 5 hydrocycl openta[ b] benzof uran- 1, 8b- (| H) d| HO H-~ O H3C i H
OCt The title conpound is prepared in anallgy t "&ynt hesi s of Exanple
32 starting fromExanple 51A Yield: 94% of t‘.heor LO-t;QI\/S (Method 5): Rt
= 2.41 nin. M (ESlpos): mz 466 ( MrH) HG \ DVBO-d6): S =
7.32 (d, 1 H, 719702(n‘b 6. 99 1 60 (d, 1 H, 6.54
(dd, | H), 5.26 (s, vl (d | ' 416 (t, 2 H),
3.83 (dd, I H, 302288 % -/ 2.54 (s, 3 H, 2.46
(s, 3 H, 198182(mHJ;CH) np , 3 S*, 3 aR,Sbh S *)-3
a- (4- Chl or ophenyl ) -6-(2-di m et hyl am noet hoxy)

thyl carbami d-
3- phenyl - 2, 3, 3a, 8b-tetrahydrocycl opent a[ b] benzoftxzn- 1, 8b- (1H)-di ol -147 HO
O CH3 HO N CH3

Cl

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

S4A.
Q 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-de): 8 = 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, 1 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

(1IR*35* 3aR* 8bS*)-3a-(4-Chlorophenyl)-8b-hydroxy-3 —phenyl-6—(2-pyrrolidin- 1-ylethoxy)-
2,3,32,8b-tetrahydrocyclopenta[b]benzofuran-1-amine dihydroformate

x 2 HCOOH
c

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.



FIBCO Cl The title conpound is prepared in analogy to the synthesis of
Exanpl e 32 starting from Exanple 54A Yield: 64%of theory. 5 LG M5 (Met hod
2): Rt =2.10 min.. M (ESIpos): mz = 537 (MtH)' '"H NWVR (200 MHz, DMSO- d6):
8 =7.39 (d, 1 H), 7.25-6.98 (m 7 H), 6.%6-6.78 (m 2 H, 6.75 (d, | H),
657(dd I H), 54(d I H), 5.33 (s, , 4.96-4.84 (m 1 H), 4.34-4.12
(m 3 H, % ,348328(m 2 H, 3.20 (s, 3 H, 2.72 (s,
3 H, 2. 74L§M§(Meﬁh0@s HR: = i@OER%mpI e 45 (1R*, 3

S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 8b- bydr oxy- 3- phenyl - 6- (2-pyrrolidin-1-ylet
hoxy) 2 3, rﬁ@.yg)hopent a[ b] benzof uran-1-am ne di hydr of or mat e
Het HO O @Q%CC%W%XQ itle conpound is prepared in analogy to the
synt hesi s of Exanpl e 32 starting from Exar‘rg 15 56A. The crude product is
purified byHpNR& BN e DIRECIORPFS. 2:1(15, Adld. |t dDphakad4 é!ése'ﬂéhlﬁtf’PT@é/(Wat er

oL e oo 20 7 1 TSl 186 B naion o Bl S70C) s Do il

MHz, DI\/BOdGSPZB(m,81—2,]24&23'2(rrl;l)1,}1)72352(18](m|1]]ﬂ),,l’?.?—.lZSI{ﬁi @H)(m 7 H,
6.99-6.94 (m

Example 46

(1R*,38%,3aR*,8bS*)-3a-(4-Chlorophenyl}-6-(2-dimethylaminoethoxy)-8b-hydroxy-3-phenyl-
2,3,3a,8b-tetrahydrocyclopenta[b)benzofuran-1-amine dihydroformate

O

x 2 HCOOH

C!

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 (ESIpos): in/z = 465 (M+H)"

"H-NMR. (400 MHz, DMSO-dg): 8 = 8.23 (s, 2 H), 735 (d, 1 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 (¢t, 2 H), 3.75 (dd, 1 H), 3.50 (dd, 1 H), 2.64 (t, 2 H), 2.47-
237 (m, 1 H), 2.34-2.23 (m, 1 H), 2.23 (s, 6 H).

Example 47

20 (15%,35%3aR*,8b5*)-6-Benzyloxy-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-tetrahydrocyclopenta-
[5]benzofuran-1,8b-( 1 H)-diol '



2 H,

(dd, 1 H),

.6.67-(d, | H, 6.58 (dd, | H), 4.10 (t, 2 H), 3.80-3.70 (m 1 H),

2.82 (t, 2 H, 5 2.59-2.53 (m 4 H), 2.48-2.37 (m | H),

2.35-2.18 (m 111), 1.73-1.67 (in, 4 HY. Exanple 46 (1R*,3

S*, 3aR*, BbS*) - 3a- (4- Chl or ophenyl ) - 6- ( 2- di ﬁEt hyl am noet hoxy) - 8b-1 rydr oxy- 3- ph
z

enyl - 2, 3, 3a, 8b-tetrahydrocycl opent a] b]'b]é

HOCH3 f \ / H3CN--~O/ Ot-. \ x 2 HCOOH C_. 10 The title conmpound is

prepared in analogy to the synthesis of Exa
56A. The crude product
phase: acetonitrile/water gradient W tJ=e\1% form c aC| d).
Yi eld: 36%of theory. LGCM5 (Method 6 i
= 465 (M+tH)' ' H NWR (400 M—Iz DVSO-d
721702(m 7 H, 6.99-6"3 ‘
(t, 2 H, j (da‘,’
H) , 234223(m I H),
(1S*, 35, 3aR*, 8bS*) - 6- Benz

g€ 32 starting from Exanpl e

15 M5 (ESI pos):
), 7.35 (d, |
, 6.58 (dd, 1 H,

3.75 (dd, | H| H, 2.47- 2.37 (m

oxy- 3a- (4-chl or opheny -3 phenyl - 2, 3, 3a

8b- tetrahydrocycl opent a-- [ b] benzof uran-1, 8b- (1H) -digl 149 HO HO

10

15

The title compound is prepared in analogy to the synthesis of Example 6A starting from Example
61A.

Yield: 54% of'theory.
LC-MS (Method 3): R, = 4.85 min.

MS (ESIneg): m/z = 483 (M-HY

- 'H-NMR (300 MHz, DMSO-dg): 8 = 7.46-7.12 (m, 13 H), 6.88-6.85 (m, 2 H), 6.60-6.55 (m, 2 H),

5.64 (4, 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 ).

Example 48

{1S*,35%,3aR*,8b8*)-3a-(4-Chlorophenyl)-3 ;phenyl-S -(2-pyrrolidin-1-ylethoxy)-2,3,3a,8b-tetra-
hydrocyclopenta[b]benzofuran-1,8b-(1 H)-diol '

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example
69A. |

Yield: 70% of theory.

LC-MS (Method 7): K 2.10 min.

zof uran-1-am ne di hydrof or mat e HAN



C The title conpound is prepared in analogy to the synthesis of Exanple 6A
starting from Exanple 61A. Yield: 54%of theory. 5 LCGM (Method 3): Rt = '
4.85 min. M (ESIneg): mz = 483 (MH) "H- NWVR (300 MHz, DVMSO-d6): S =

7.46-7.12 (m 13H)'6.88-6.85(m 2 5%60655(m 214) 5.64 (d, 1 H,
508506(m3 , 4.16-4.15 (m | }107399(m1H) 1.94-1.91 (m 2

(18* 38* 3&\%%{5@5  fg = (432%T%)rophenyl) 3- phenyl - 8- (2-pyrrolidin-

| -yl ethoxy) 2,3,3a,8b-tetra- hydrocyclop enta [b]b en zofuran-1, 8b- (1

H) - di ol OI\IH@M@@ MHENBMIG-4,8 Fompeynd H)S?Dllﬁﬂar(ﬁ:dle), "an@b cpgymtpHg he10-
synthesi s of Exanple 32 starting from Ex eld: 70% of theory
LC- M5 ( Met W8 (1/11)3@,699 .94 nd H &681@01HM§6(4E$| 1pH§)649r{PrzS~1 496 . 1 H]rI-NIVR
(300 MHz, 6 (t 21 A 7 7

o ?\%gd??}%%ﬁsl%@@&u%%%@@d 11‘%3]4 3(2(?(1@ ,310252295(%%311(113)
6.49 (brS 2 752. 1) (m, 4 IDR.4'B2.37 6y, 1IHE.32- 2485111,1(th?2~lﬂ)1 (mg4PB-4.19 (m 1 H),
4.16-4.06 (m 1 H), 3.41-3.25 (m 1 H), 3.10-2.95 (m 1 H), 5 2.75-2.51 (m

5 H, 2 47- P%%pé%lggg%epmamq ][2 ﬁl"é%ac%m%t% ﬁ 1%-11_'}11%1% €rs ?s c]a Ye:h cﬁl%yﬂ:lﬁﬂb on a clau' d

Preparative iFon & 'F5CEvdr e Th e enantioners’is carrie
by HPLC on phaselby Mdthoddiase by Met hod 17A.

Analytical data (Method 17B):

Enantiomer A: R, = 8.60 min., enantiomer B: R, = 9.55 min.

10  Example 49

(18*,35*,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 (ESIpos): m/z = 466 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): & = 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. 5, 1 H),



g

Anal ytical data (Method 17B): Enantioner A R = 8.60 mn., enantionmer B: R
= 9.55 mn. 10 Exanvlie 49 (1

S*, 3S*, 3aR*, SbS*) - 3a- (4- Chl or ophenyl ) - 8- ( 2- di et hyl am noet hoxy) - 3- phenyl
3a 8b-tetra- hydrocycl opent a[ b] benzofur]% 1,8b-(1H)-diol H3 HO H3C HO o /
\ The title corrpound IS prepared in anal Ey to the synthesis of Exanple 32

startin from 69A. Yield: 81% of th 9

a5 g, 43 IR farblscm 1k R i L MRS (e DoRAedsym 51 7. 26

(t, 1 H, is@é%(ﬂ@ﬁﬁﬂzﬁ21117)(m,?}11)6255(15161@m 211), 7.10- 20 7.02 (m 3 H),

699693(m 2 H, 8 (d H, 6.52 (br. s, 1 H, 4.92

(br. s, , -151- 455(dd | H), 423415(m 1 H, 4.14-4.05 (m 1 H),

3. 38- 3. 26 @mpl_eaj! 2.87-2.76 (m 1 H), 2.60-2.38 (m 2 H), 2.32-2.17 (m 1

H, 2.25 (s, 6 H. Exanple 50 (1 S*,3

S*, 3aR*, 8b&" ” - Liz12s. 3, 3a, 8b

PN S e R S s S Vb e R v e
5 . hydrocyclopenta[b]benzofuran-1,8b-(1H)-diol

O

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example

69A.
Yie]d:. 17% of theory.

10 LC-MS (Method 9): R = 1.88 min.
MS (ESlpos): m/z =452 (M+H)"

- 'H-NMR (300 MHz, DMSO-dg): § = 7.30 (¢, 1 H), 7.26-7.14 (m, 4 H), 7.13-7.04 (m, 3 H), 6.95-
et 6.89 (i, 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*,38*,3aR* 8bS*)-3a-(4- Chlorophenyl) -8-(2-dimethylaminoethoxy)-3 pheny] 2,3,3a,8b-tetra-
hydrocyclopenta{b]benzofuran-1,8b-(1.H)-diol



~ OC The title conpound is prepared in analogy to the synthesis of
Exanple 32 starting from Exanple 69A. Yield: 17%of theory. 10 LC M5
(Method 9): R =1.88 mn. M (ESlpos): mz 452'(IVHrH)' "H- NVR (300 MHz,
DMSO-d6): S = 7.30 (t, 1 H, 7.26-7.14 ( 7.13-7.04 (m 3 H), 6.95-
6.89 (m 2 H, 6.74 (d, 1 H, 6.66 (d, 1{321) 4. 64 (dd, 1 H), 4.36-4.19 (m 2
H, 3.41-3.25 (m 1 H), .2.62 ((:ﬁ 3 H, 2.48-2.39 (m 1 H, 2.33-2.21 (m 1
H). 15 Exanple 51 [

(1R*,38*,3aR*,8bS*)-3a-(4-ChI9NOph | ) - 8-H@- di met hyl am noet boxy) - 3- phenyl - 2
, 3,3a 8b-tetra- hydrocycl oidgdlit a[ b ben@of 4 art | , 8b- (119) diol -152- CH3 HO
H3C/ OHO Od The title conmpound i s |preH P
of Exanple 32 starting from Exanpl e ~7/tA
(Method 4): R = 2.24 min. M (ES{
DMSO-d6): S =7.23 (t, | H, 7.19-7}
(d, 1 H), 6.61 (d, 1 H, 5.30 (br.
H, 3.88 (dd, 1 H, 2.74 (dt, 1

theory. 5 LG MS

" "H NWR (300 MHz,
.98 (m 7H), 6. 63
(d 1|—|) 4.29-4.12 (m 3

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example -
71A. |

Yield: 65% of theory.
5  LC-MS (Method 4): R, =2.24 min.
MS (ESIpos): m/z = 466 (M+H)"

"H-NMR (300 MHz, DMSO-dg): 8 = 7.23 (t, 1 H), 7.19-7.14 (m, 2 H), 7.13-6.98 (m, 7 H), 6.63 (d,
i H), 6.61 (d, 1 H), 5.30 (br. 5, 1 H), 4.54 (d, 1 H), 4.29-4.12 (m, 3 1), 3.88 (dd, 1 ), 2.74 (dt, 1
H), 2.72-2.58 (m, 2 H), 2.23 (s, 6 I, 1.99 (dd, 1 H).

10 Example 52

(1R*,35%,3aR*,8bS*)-3a-(4-Chlorophenyl)-3-phenyl-8-(2-pyrrolidin-1-yl-ethoxy)-2,3,3a,8b-tetra-
bydrocyclopenta[s]benzofuran-1,8b-{ 1 H)-diol

The title compound is prepared in analogy to the synthesis of Example 32 starting from Example
15 71A. '




H, 2.72-2.58 (m 2 H), 2.23 (s, 6 H, 1.99 (dd, 1 H). 10 Exanple 52 (I R*,3
S*, 3aR*, 8bs*) - 3a- (4- Chl or ophenyl ) - 3- phenyl - 8- (2-pyrrolidin-I -yl -ethoxy)-2, 3,
3a, 8b-tetra- hydrocycl openta[ b] benzofuran-1, 8b-(1H)-dial } ONHO HO C The
title conpound is prepared in anal ogy t ghe synt hesi s of Exanple 32
starting froh1Exaane 15 71A 153 Y|ela 47% of theory. LC-MS (Method 4):
R =2.29 nin 2 %% pos): mz = 492 (MtH)' '"H NWR (300 MHz, DMBO-d6): S =
722 (t. 1Yigd:47%pfeo%y (m 2 M), 7.11-6.99 (m 7 H), 6.63 (d, 5 1 H),
6.61 (d, 1 H), 5.42 (br. s, | H, 4.51 (d, 1 H, 4.31-4.13 (m 3 H), 3.91
(dd, 1 H) L@I\Q@fﬁetﬁédzt)(m stHhmZ 75 (dt, 1 H, 2.63-2.45 (m 4 H), 1.99
(dd 1 H, 1.71-1.60 (m 4 : Exanple 53 (1R*, 3

, 3aR*, BbS* 3a- (4- Chl oro nyl) - 8-(2-net hoxyet hoxy) - 3- phenyl - 2, 3, 3a, 8b-t et
rahydro- w@ﬁ@ﬁﬁ)a?’@]%‘bqﬁz(&*@an 1,8b-(1H)-diol /0" Hp H3CHOO 1.0 C

The title conpound is prepared in analogy to the synthesis of Exanple 6A
starting f o a&wENEz, DMSO-dg): § = 7.22 (t, 1 H), 7.18-7.12 (m, 2 H), 7.11-6.99 (m, 7 H), 6.63 (d,

5 1H),6.61(d,1H),542 (br.s, | H), 451 (d, 1 H), 4.31-4.13 (m, 3 H), 3.91 (dd, 1 H), 2.90-2.65
(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),

- Example 53

(1R*,38*,3aR*,8bS*})-3a-(4-Chlorophenyl)-8-(2-methoxyethoxy)-3-phenyl-2,3,3a,8b-tetrahydro-
cyclopentalb]benzofuran-1,8b-( LH)-diol

10

The title compound is prepared in analogy to the synthesis of Example 6A starting from Example
78A. |

Q 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-dg): 6 = 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 (15%35%3aR*,8bS*)-3a-(4-Chlorophenyi)-6-(3-methylaminopropoxy)-3-phenyl-2,3,3a,8b-tetra-
hydrocyelopenta[ 5]benzofuran-1,8b-(1H)-diol |




78A. Yield: 12%of theory. LC-M5 (Method 4): R =
mz = 453 (MtH)' "H NWMR (200 MHz, DMSO-d6): S - 7. (

9 H, 6.66 (d, 1 H, 6.59 (d, 1 H, 5 14 (s, 1 H); 4.62-
4.22-4.14 (m 2 H, 3.89 (dd, 1 H, §66(m 2 H, 3.3
(ddd, 1 H, 1.98 (dd, 1 H. Exanple 54

(1s*, 3S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 6- ( 3-.
3,3a, 8b-tetra- hydrocycl openta[ b] benzofuran-1I,
H~\OOC The title conpound is prepared IHO

Exanpl e 32 starting from Exanple 79A. Yig|d:
7): Rt =1.83 mn. M (ESIpos): mz =[66™
&

15 M5 (ESl pos):

3.50 m
2 , 7.15-6.94 (m

et hyl am nopr opoxy) - 3- phenyl -
(1H) di ol -154 HO HO H3C
ogy to t he synt hesis of

DMSO-d,5): S = 8.63 (biy s, 1 H), 7.32- (d, 1 H, 6.60

(dd, 1 H), 5.92 (d, 1 ByN\BT0345~a-H . m 1 H, 4.13-4,07 (m
2 H, 3.35-3.20 (m 111), 81 08- 3.00 (m 2H), s, 3 H, 2.55-2.03 (m
4 H. 10 Exanple 55 (I
S*, 3S*, 3aR*, 8bS*) - 3a- (4- Chl oropbenyl) 6- ( 3-di math i nopr opoxy) - 3- phenyl -
3, 3a 8b tetra- . Cl '

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): Ry = 1.83 min,
MS (ESIpos): m/z = 466 (M+H)"

'H-NMR (200 MHz, DMSO-dg): & = 8.63 (br. s, 1 H), 7.32-6.90 (m, 10 H), 6.70 (d, 1 1), 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 Examgle 53

(1S*,38*% 3aR*,8bS*)- 3a—(4 -Chlorophenyl)-6-(3- d1methylammopr0poxy) 3-pheny1—2 3,34, 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 79A. |

Yield: 99% of theory,

LC-MS (Method 7): R; = 1.86 min.



hydr ocycl opent a[ b] benzof uran-1, 8b-(1H)-diol C HO HO H3CQ O CH3 C.i The
title conpound is prepared in analogy to the synthesis of Exanple 32
starting fromExanple 15 79A. Yi eI d: 99% of theory. LCG-Ms (Method 7): R~ =
1.86 mn. -155- M5 (ESI pos): rrlz 480 © "HNMR (200 MHz, DMSO-d6): S
7.30-6.90 (m 10 H), 6.68 (d, 1 H), sl"f?dd | 1-1), 5.89 (d. 1 H), 5 04
(s, | 4 4 (m 408401(m2|—|) 3.35-3.25 (m | H),
271264{”1‘35&5139%‘“?72%%’(+m 2.29-2.11 (m 2 H), 2.02-1.91 (m 2 H).
5 Exanple 56 (I S*, _

S*, 3aR*, SbSi. Nwa(z(oémai oNPHLNY S =TS0y, '15{-()36 68/¢d Ot s&ddd,yll HJ, 639X¥,)1- 2, 3,
3a, 8b- tetra- droc&l ent a b] benzof uran-1 -(1B)-di ol I—%QH—-\O O Cf
The title B ekt @ |, ARG b PO 7 Wl 11 Bk & 187

starti %gnfﬁgmﬁémﬁzilp(n?%n Yogh 91 (99Pfrpf theory. LG-MS (Method 7): R

5  Example 56

(18*,38*,3aR* 8bS*)-3a-(4- Chlorophenyl) 3-phenyl- 6- (3-pyrr011d1n-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 Exémple
10 79A. |

Yield: 99% of theory.
LC-MS (Method 7): R,=1.91 min.
Q MS (ESlIpos): m/z = 506 (M+H)"

"H-NMR (200 MHz, DMSO-d): § = 7.32-6.90 (m, 10 H), 6.70 (d, 1 H), 6.60 (dd, 1 H), 5.91 (4, 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, § H).

- Example 57

(15%,35*,3aR*,8bS*)-6-(3-Azetidin-1-ylpropoxy)-3a-(4-chlorophenyl)-3-phenyl-2,3,3a,8b-tetra~
hydrocyclopenta[ b]benzofuran-1,8b-(1 A)-diol



M5 (ESIpos): mz = 506 (MrH)' '"H NWVR (200 MHz, DMSO-d6): S = 7.32-6.90 (m
10 H, 6.70 (d, 114), 6.60 (dd, 1 H, 5.91 (d, 1 15 H), 5.05 (s, 1 H),
4.50-4.40 (m | H, 4.13-4.07 (m 2 H, 3.35-3.19 (m 7 H), 2.50-1.92 (m S
4). Exanple 57 (1 S*,3 156 - _

S*, 3aR*, SbS*) - 6- (3- Azetidi n-1 -yl propoxy) -%a (4 chl or ophenyl ) - 3- phenyl - 2, 3, 3a
, 8b-tetra- hydrocycl openta[b] benzofuran-1, -diol 156 HO HOrN O/ \
Cl The title conpound is prepared in anal ogy the synthesis of Exanple 32
starting from Exanple 79A. Yield: 69% of tHEQ M5 (Method 13): Rt =
1.97 mn. M (ESIpos): mz = 492 (MH)' A4 X :
7.27-7.03 (m 8 H), 6.94-6.91 (m 2 H),
(d, 1 H, 4.99 (s, 1 14), 4.48-4.41 (m
H, 2.49- 2.40 (m 2 H), ‘ )
0.86-0.81 (m 2 H. 10 Ie58|\|—t(18*3
S*, 3aR*, 8bS*) - 3a- (4- Chl or 6phenyl ) - 1, 8b- di hydr oxy fenyl - 2, 3, 3a, 8b-tetr ahyd
ro-1 H benzo[b]cyclopenta[d]furan 6-yl]-2-fluoronico\i nam de 9 HOHO O \
/ HO Cl

~ 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 (ESIpos): m/z = 492 (M+H)"

TH-NMR (300 MHz, DMSO-de): § = 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*,38%,3 aR*,SbS’i‘)-B a-(4-Chlorophenyl)-1,8b-dihydroxy-3 -phenyl-2,3 .3a,8b-tetrahydro-1H-
benzo[b]eyclopenta[d]furan-6-yl]-2-flucronicotinamide

AN/
Iz

. 394 mg (0.1 mmol) of (1S*,35%3aR*,8b5S*)-6-amino-3a-(4-chlorophenyl)-3-phenyl-1,2,3,3a-
15 tetrahydrocyclopenta[slbenzofuran-1,8b-(1H)-diol (Example 84A), 14.1 mg (0.1 mmol) of
2-fluoropicoline, 41.7mg (0.13 mmol) of O-(benzotriazol-1-yl}-N.N N, N-tetramethyluronivm
tetrafluoroborate and 25.8 mg (0.2 mmel) of diisopropylethylamine are mixed in 0.5 ml of DMSO



CN'" FA 39.4 ng (0.1 mmol) of _

(1s*, 3S*, 3aR*, 8bS*) - 6- am no- 3a- (4- chl orophenyl ) - 3- phenyl -1, 2, 3, 3a- 15

t et rahydrocycl opent a[ b] benzof uran-1, Sb- (1 H)-di ol (Exanple 84A),- 14.1 ng (0.1
ol ) of 2-fluoropicoline, 41.7 ng (O. 1_31§7§1T_DI ) of

0- (benzotri azol - 1-yl) - N NN, N-t et ranet hyl ironi um tetrafl uoroborate and 25. 8

0.2 | f dil | et h ed
(i nod at RO AFTAAbERRT SRB RVt THReoicop Fin LOER o 1 R P g " e
filtrate I&)yﬁbephlfatl&(i-[Pm preparative HPLC. Yield: 19.7 ng (38% of theory.)
LCGMS (Method 10): R, =2.21 mn. 5 M5 (ESIpos): n12:517(NH-|)‘ Exanpl e
59 N
j (1S, 3S, é@ﬂd Whiamg (3326 91418 bor opbeny! ) - 1, 8b- di hydr oxy- 3- phenyl 2,3,3a,8b-t
etrahydro | H- benzo[b] cyel opent a[ d]

furan-6-yl ]Lcﬁml(mﬂﬁgyg)magggmgﬁr boxamde HO HOOI \ HO NN F O 10
The title conpound is prepared in analogy to the synthesis of Exanple 58

starting from Ex LC.M5 (Method 10): R = 2.35 mn.
MS (ESIponP miz= 51? (M+H)

Example 59

N-[(18*35* 3aR* 8bS*)-3a-(4-Chlorophenyl)-1 ,8b-dihydroxy—3-phényl-2,3,Ba,Sb-tetrahydro- 1H-

benzo[blcyclopenta[d]furan-6-yl]-6 —ﬂuoropyﬁ dine-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-Hy. |

Examp. le 60

15 AN-(15*35*3aR*,8b5*)-3 a-(4-Chlorophenyl)- 1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro-1 H-
benzo[b]cyclopenta[d]furan-6-y1]-1-ethyl-1 H-pyrazole-3-carboxamide



0O Ms (ESIneg): mz = 515 (MH)- Exampl e 60 15

N-[(1S*, 3S*, 3aR*, BbS*) 3a- (4- ChI or ophenyl’) -1, 8b-di hydroxy 3-phenyl - 2, 3, 3a, 8b
-tetrahydro-1 H .

benzo[ b] cycl opent a[ d] f uran-6-yl]-1-ethyl ;4g+ pyrazol e- 3- car boxam de 158 HO
HOH3BC NOI / " HOd The title conpound is prepared in analogy to the
synthesis of Exanple 58 starti ng from Exanple p8dA. LC-M5 (Method 10): R =
2.25 mn. S M5 (ESIpos): nlz 516 (MrH)~. Example 61 N-[(1 =~ .

S*, 3S*, 3aR*, 8bS*) - 3a- (4- Chl orophenyl) 1, 8b- i@y dy phenyl -2, 3, 3a, 8b-tetr
ahydro-1H benzo [Db]cycl openta[d]furan- 6- i draxol e- 4- car boxam de
HO AC OS5 NNTrN 10 The title 5 ar=&\ n agnal ogy to the

- synthesis of Exanple SB,Gtarti /Met hod 10): R, =
2.23 min, MBS (ESlneg): Mz, =z

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.

5 MS (ESIpos): m/z = 516 (M+H)".

Example 61

N-[(18%,35* 3aR*,8bS*)-3a-(4-Chlorophenyl)- 1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro- 1 A-
benzo[bleyclopentald]furan- 6-yl]-1.2,3 -thiadiazole-4-carboxamide

10 The title compound is prepared jp analogy io the synthesis of Example 58 starting from Example
84A. '

LC-MS (Method 10): R, = 2.23 min,
MS (ESIneg): m/z = 504 (M-H).

Examg_le 62

15 N-[(1S*38%3aR*,8b8%*)-3a-(4-Chlorophenyl)-1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro-1H-
benzofb]cyclopenta[d}furan-6-yl|pyridine-2-carboxamide '




15

N[ (1S*, 3S*, 3aR*, 8bS*) - 3a- (4- Chl or ophenyl ) - 1, 8b-di hydr oxy- 3- phenyl - 2, 3, 3a, 8b
-tetrahydro-11f benzo[ b] cycl openta[d]furan-6-yl]pyridine-2-carboxanide -159
HO HO c3xo N O The title conpound is;qrepared in analogy to the
synthesis of Exanple 58 startlng fron1Exaane 84A. LCG-M5 (Method 10): Rt =
2.38 mn. 5 M5 (ESlpos): ink 499 ( M+H) +. A anple 63 N-[(1

S*, 3S*, 3aR*, 8bS*) - 3a- (4- Chlorophenyl) 1, 8b- 5‘ ydr oxy- 3- phenyl -2, 3, 3a, 8b-tetr
ahydro IH- benzo[b] cycl opent a[ d] f ur an- 6- MO . 1 2,4-triazol e-5-carboxam de

syntheS|s of Exanple 58 startin

2.00 Min. M (ESIpos): mz = ( t he
phar macol ogi cal activity PR 9 ect of the conpounds
according to the inventi h can be dhown in th OW ng assays:

The title compound is prepared in analogy to the synthesis of Example 58 starting from Example
84A. |

LC-MS (Method 10): R; = 2.38 min.

5 MS (ESlpos): m/z = 499 (M+H)".

~ Example 63

N-[(18*%,35*,3aR*,8b5*)-3a-(4-Chlorophenyl)-1,8b-dihydroxy-3-phenyl-2,3,3a,8b-tetrahydro-1 -
benzo[b]cyclopenta[d]furan-6-y1]-1H-1,2,4-triazole-5-carboxamide

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 (ESIpos): 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:




-160- 1. In vitro determ nation of the NF-x13- and AP-1-inhibitory effect

1.a) Inhibition of interleukin-8 Q.-81 release from hunan endothelial cells

The expression of the human IL-S gene is controlled by a diversity of

regul atory and enhancer el enents which gée | ocat ed above the pronoter

region of the gene. These el enents conﬁr 5 binding sites for -
transcription factors, and eff|C|ent transcrl tion of the | L-8 gene is

" possi bl e okl y tAngzgActerping f4hs aRd ABrl-iphibitorpeliiect DNA bi ndi ng sites.

“ The activity of the correspondlng transcrlptlon factors can be induced by

various stigpl i phfiifn o&fﬂlfte?]ehﬁhl-%'ﬂ!i -lrbleast HORMuRSH ERBILRIfIAAI0r - @) and can be
nodul at ed by various signa ransduction pathways } tmann et al., Ml.
Cell. Biol. 19, 6742-6753 (1999)]. 10 For_maxi mum expression of |L-8, the

activity offhe gupressipn ef tthumen A8 dept ism@n?'@l&eﬁdwsa fhs’eré@s@meglaﬁtow 990 rbang g

i okt me- 1 SRR o #80blement
Cyt oki ne-i nduced %ECBBB% éofﬁgﬁgg?ﬁgﬁﬁﬂﬁ%?re %réﬁl oved ASTEaE comprse
for idehtibipding sneasdoztxl'wscmptlm fagforsg andesfti clexgmttasscapt@cesofwm i3 gfmhllsbpttssﬁ]erogbrt |y

D per monstiroheh 3 BPREODaRt N B SRARA N dind Bk PR ook, o pEbiipRAS. 25

purchased irimerigtoh ftysd ebe (ifluced Katariond mml (@gnmﬂy@knamj tmnd»rtmmﬁis fadtor-
accordance with the supplier's recomendati on in EGW medi um i ncl udi ng
growt h add #fen bearordyied Byyarions sigel dramsdpstion, pa@&ﬁhﬁaﬁ#&ﬁﬂiwa%ﬁ abnddot |C§§ue

cul ture boplLtqs.s7 k43 Gowycel | lawn has reached 60-80% confluence, the
cells are detached fromthe 20 base of the bottle by trypsin treatnent,
nechanlcally di ssoci ated and seeded in a cell density of 5000 celI's/well in
9= nel 10 mi Eqmnamneum preression(Edbbi s, acwléfs@fda@rﬂlff@ﬁtﬁ@nwlpﬂw fagtors3is gaspatialt he

CONCU TSR g TR 9 Shied L 947 AR AR R

det erm ne iylnt’hesm haﬂmthmfyreefaé en-iplogvéd tabaess lﬁgﬂexanibesdmﬁ_mgj lamd chara:ttdfnzmgnteetnt I on
on |IL-8 rel ease, 5. the irstl i sso| v Nty nt tlrres
i gher -t harteREesadihoambl: AR bomoiesy e of NF-28 M5 M. P' Hoat Ha

binding sites.

15  Experimental procedure:

~ Human umbitical 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 (C_oming, Wiesbaden, Germany). After 3 days, the
culture medium is completely repiaced by 170 pul 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 pi of the substance solution are
added per well. The formation and release of [L-8 is then induced by adding interleukin-1 (IL-1p,
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 pl of the cell supernatant are removed and frozen
3¢ at-20°C until the IL-8 content is measured by ELISA (Biosource GmbH, Solingen, Germany). To
cérry out the ELISA, the samples are thawed and are diluted 1:10, and the test is carried out in




the test in nmediumwhich conprises 1% DMSO. Subsequently, 20 Al of the
substance solution are added per well. The formation and release of IL-8 is
t hen i nduced by adding interleukin-1 (3 (IL-1 [3, final concentration 10
ng/ m ; Bi osource GrbH, Solingen, Germany)s; and the cells are incubated in a
C®2 incubator at 37C for 6 h. Thereafter 150 tl1 of the cell supernatant are

renoved and fr zen unti| A
(B osour oo e TT e mm e Ranprrictdrs Tl BT Ol Sl SRl Mo
are thawed tathd 11a'bﬁtlcdlolnlIL-8deléas&& as@ndintdiey doamphridon withrvehield-teated tals- 161

accordance with the manufacturer's instructions. The inhibitory effect of

t he conpounds n venti on,on eas S, &8 ned by
conpar  son NEPETRART titben PEstie o B ramprgbFaveinest s SRGEr i iRL HIEE, Yy
t he conpoumdswaccording to the invention are listed in table 1 belomr 5
Table 1 Exanple No. 1Cso IBM 3 170 12 466 15 166 18 20 22 90 23 202
32 112 48 214 [1C5Q = concentration of active substance which brings about
a 50% i Ahi Bi22%®dn of 1L-8 release relative to the nmaxi num ef f ect t hereof].
1.b) Inhibition of AP-1 activity in astrocvte cultures 10 AP-1 is a

transcri pti ofkabifid Q6. whiq@wqﬁNﬂorr d fromhonmo- or heterodimers of the Jun,
Fos and ATE famly and is localized in the cell nucleus. Activating signals
| ead on the one3hand to an 170 .
12 . 466
15 ~ 166
Q 18 20
o’ - 22 90
| 23 202
.32 112
48 214

[ICsy = concentration of active substance which brings about a 50% inhibition of IL-8 release

relative to the maximum effect thereof].

1.b)  Inhibition of AP-1 activity in astrocvte 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 & 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, ¢-Jun can thus serve as indicator of AP-1 activation. The
influence of the compounds according to the inveﬁtion 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  amimals 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 rcmeved, the

cerebral hemispheres are freed of meninges, and the pieces of tissue are dissociated mechanically



was increased synthesis of the individual conponents, and on the other hand
to a specific phosphorylation of the Jun or ATF subunits. Both processes

| ead to an enhanced interaction of the" protei n conplex with its target.
genes and thus enabl es expression ther eg Stimul us-induced 15

- phosphoryl ation of, for exanple, c-Jun 3% t hus serve as indicator of AP-1

activation, The |anu nce.of the conpaun ordin he i nyenti n

AP-1 acti vﬁ‘t\:g B BT 15 p?ﬂ%@ﬁ?@%ﬁ@ﬂ’%‘%ﬁn’tﬁéf\s S tt @ﬁa}“ﬂ% W‘S’gng?ﬁ cal
det ect i on, cdIRIRSdoEFLAMS! O ifihtidead 43D DHRRMIAEY SRt DB.cm” BXREEUIRSbes. The |
procedure: M xed glia cell cul tures were prepared frombrains of 1-day old

rats (W stedls. aporcultpd urlpdEM/Hame F120 ragslivenl d Overfetes selfi prremd HYY F‘g/ml

decapi tati LY € )C I Yo I salt

sol ution ( %gémﬁ%%%nﬁmr@gm%ﬁgﬁﬁéer man g %Fa?}rrls?gfrﬁeg% gg?eﬁ 4@3&1 gnrde :
renovedy t técrogliel aidrczlﬂgomdmsl{!ﬂheclégﬂaweg b Grscsugfhcernd Mhegtidawmeard thaneshphice 9éls of
tissue are och ed, nrechani c p f | ain

di ssoci at i gﬁh Ell%t a é?lglglke B Q,h %{d %%a n#%négsﬁr%% réaﬁ& C%gdl'ﬁromﬁggﬁ%sg Ogr'E%p

col l ected bgttl@bﬁtryﬁsﬁmyabn drhe atllsabOmachgnieatig didsatizetl, Otnllecﬁedl bit ¢éntidfivBation as40d

culture bottles ar.e uIt red i 10% f et al
cal f serunf‘giﬁﬁ‘%ﬂfﬁ’ﬁmcagié'rﬂs P! Tt Cﬁ%ﬁ?%?fc'e%eegpa#ﬁo?%ﬁfg?ﬂ% “many)
for 12-14 gdgyscodsd $-clabenaks @amC5Deﬂiﬁa&1ggIrhahsn@eﬂe@&dng@ﬁemﬁwm by el | s

gr ow ngqon the surface of the cell lawn_are then shaken off wth the aid of

a shaké? feHtuedyin ghepol ped-fresn MM Gamst Fheyisdimy, % deab keld $dm ti0etefalse of
the bottl ﬁen%ﬂhhfsﬁ‘ﬂﬁdn@cﬁﬁfglﬁﬁa, ﬂﬂﬁm‘éﬁénl %eﬁfﬁﬁlym&aﬂﬁyc%f&)! tHdyS HaChsBd Gl the

col l ected by centrifudgation at 450 g, agai n nechani cal Iy "di ssoci ated and
dig&tri but e@ipﬁﬁmentdéﬁ&wWlﬁierum@ﬂ%t)mé@m%i/lmislreduneqdell% D- |ysine-coated
8-@Hanber slides (NUNC, Denmark). The astrocytes concentrated in this way
are 10 cul M?{g N

serum 100‘1‘35&9&@%&3% {; ?ﬁtcfafn torry0| n |t§ﬂn£%1§%&lkl rchi(r%c{qvfaﬁélﬁghng%e

day bef or eaddadyn ﬁupeievsédomqqnitdmen tceﬂlp@ulnnemedlunh@nﬁle@atencraﬂldn lséhmmtc@mlb/nt i n
t he medium i §nr o 019 nve t f nds
acoordihg {6 P SRUEBG Pt Mt s Bab MR Sl BBt Biln %, sl E BP Rl
desired cohpx@nlysabhaﬂde {IePs B@muﬂuﬂn&hﬂed}enmn@j lmﬁnaimmnemmlah B0 mg/mhe t est
usual l'y

by adding interleukin-18 (IL-1j3, Biocsource GmbH, Solingen, Germany) in a final concentration 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

Q ' {glial fibrillary acidic protein; mouse monoclonal antibody, Sigma, Taufkirchen, Germany) and
s against the serfne-63-pho§phory1ated 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

aré 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 ére incubated at room temperature successively, for 1 h each time, with the respective

secondary, species-specific antibodies (anti-mouse Cy2—0011jugafed 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 ﬁee times in PBS, 5% sucrose, O_.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 célls
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 mediwm (Sigma, Taufkirchen, Germany) with the aid of




15 1 pM. Subsequently, the AP-1 signaling pathway (c-Jun phosphoryl ation)
is stimulated by adding |ipopol ysaccharide (LPS, Sigma, Taufkirchen,
“CGermany) in a final concentration of 100 ng/nml or by adding interleukin-143
(I'L-10, Biosource GrbH Solingen, Germapyy_ in a final concentration of 30
ng/m, After 90 mn, the cells are brrefl?{y washed wi th phosphat e- buffered

salrne ( PBS) and th n 4% | for | dehyde . o utj in for

i The. corr e e T sl il by e BRb e PF STt A Pt o

mn, vvasheﬁlcfdacdﬁB&bjs@?(@éS:ﬁﬁg‘nﬁ&eno@zﬁ% TritonX-100, and i ncubat ed in bl ockr ng
buffer (PBS, 1% goat serum 2% BSA) at roomtenperature for 30 mn.

st ooyt o BEPTHE '%afa%@?qfé%%"&m?@fi“ AR R SRR
nonocl onalaft ivheehs, ofSiHeNBy3-dikied GR@RdarGRARYAY )to aR8l deR@RigSitmdrh Q:ntlbody
seri ne- 63- phosphoryl at ed for m ofg c-Jun (rabbit F‘ol ycl onal anti bod

Y,
Cal bi ocherfiretigd agagistplipsrho-ccupnBipepll rlaqlee hay sl fTporesaant apearaptex ARFEYIRE a1 C

over ni ght .;sdh@.a0%) Redise ARcerbER adiglltgd 1: 400, and those agai nst
phospho- c- ]ﬁlun 1 50§ 2 q-ﬁockr ngr%%) ﬁ: e Excess? anrfgidbody is subsequently

renoved by washreﬁag three times in PBS, 5% sucrose, 0.3% TritonX-100, and the
cel I's ar e Wnfieubasebdonditionsoonly dew eelhnuelel gqm@@eﬁhcpspbqrylateﬁ sriup. Additierh of LS,

with the re VEp_ 1 i iehod

Oy2- con; ugLiogt ey L SRABRA Yty BRRGLAG, G bigke BAh BRAC e LA plafES
Cer many; aeddishr ﬁbdui:stcer@yﬁi.e; orrmptaglapledpm hipodheged tois@bon Hi glrsut)ctlyTradeCIatil bghen,

Ger man aye been n, bl oc buffer S t hen
rem)ve%)) bvw&d]%o ef: ?f]r'lpeoun%r ar‘f'%%‘%lnﬁ !tcf5g§ nvgﬁo Jo SUCTt preﬁe‘gﬁf) %r’ QP uiﬁ)ﬁ){n g’%d t he
Cm nucl edo]cﬁﬁlﬁensﬂj'z &ld’teﬁbnﬂw tiyrcdilaiiutitrginttheecotmbd mcm.tdmlddmlmtiat oﬁﬁéﬁlﬂcf(sébs pg/ m
BS) for 10 m n. Finall y the cells re agaidn m@gd twice.wth PBS for
5 m n, the‘“ég’éﬂ"?’tﬁﬁs Maﬂ‘gpﬁu’ﬁl lefbg sepepRAEE the gegh qdan BYSYHC MNP Fhe cel | s
are embedded i n enbeddi ng medi um (Si gma, Taufkirchen, Germany) with the aid

of -163- &.COoVDetiniipatiohnd theahbbabolfstdbiiey experi nent can be assessed with the
aid of a fluorescence mcroscope (objective magnification 25 x).

Phosphorylfat ed c-Jun protein |s identifiable by a red fluorescence | ocated
in the celﬁ%m&d—’il@%ndr ng of the Cy3-conjugated secondary
anti body to the detecting primary anti body

15  The hepatic microsomal stability is determined by incubating the substances according to the

invention with Hver microsomes from various species. The incubation concentration of the

substances is kept as low as possible (preferably < 1uM), 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

C/ - various times (seven times in total) to determine the remaining substance concentration. The
¢learance (CL) and the maximum bioavailability (Fmax) of the test substance is calculated for the

respective species from the halfilife 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:
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conpounds describe

- Various types of cancer are characterized by uncontrolied, excessive proliferation of various cell

29, 891-922 (1997)]. As shown by
t he substances according
conpared with the

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 i vitre 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 topoisomnerase inhibitors [Edelman et al.,

" Cancer Chemother. Pharmacol, 37, 385-393 (1996)] was demonstrated through their activity in in

O

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 pl of
growth medium on black 96-well microtiter plates rwith 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



: :
in liver mcrosone preparations: - 164- Table 2 Exanple No. Muse |iver
mcrosones CL [I/(kg x h)J Fmax [ 3 <2.7 >50 12 2.97 45.1 15 <2.7 >50
18 <2.7 >50 22 <2.7 >50 32 <2.7 >50 48 <2.7 >50 Conparative: 5.0 6.8
1-41 from WD 00/08007 3. In vitro prollf%éatlon of tunor cells Various types

of cancer are characterized by uncont r 6l! excessive proliferation of
various cell 5 types, .|eading to_the devel opment of netgﬁ%%ies and tupors.
The possi bFEcEEtidHs staransstiith { Guidlinal soncertationyingthe pfay- 1o OMTS FoTeatrafipy n

treatment gf aEeép@srcpml Ti&fatduy ol %rqgcllﬁerpﬁﬂh@@uﬂsﬂaﬂ&sihb gal edmbYin chdnsidll
activity on the cell division rate of tunor cells in vitro. The indicator

bet ween  affei fsiasmined riaingvide &iefldder-Gla \AWWS@HH Celli iability-Tastsi Fromneacfmblds i s
[ b
wel | est abjj hed, Jé}fag;)@eﬂ%g@& Garidd fdk n%gé%ll(seg ?.  the Han iRl em[saexfeﬁs

[Silvestrini et al _Taxotere 10 [Bissery et
al., Anfi @anoehuated mgsg 6 lursﬁemét@g QE)achlnttb@mtmmMera@@ dehivitybdtt the soffyRdadsran
et al. 57393 f199 .d n ted
t hr oug h t heciem%gl& b e tlglvepthoni, fl)le ce}raolug 5 tdatﬁo me efor% zrldéi tlope?%l bStSII]]CB ek 9enQedspIatf%
Experi ment ak spiiteaeedbhe the percentage difference of the changes in the cell counts between substanee—
treated and vehicle-treated cells is determined, The relative activity of the different test substances
is determined by a comparison of the concentrations which bring about 50% of their maximum

10 effect (ICs0).

Representative data on the effect of the compounds according to the invention are listed in table 3

beiow:
Table 3
Example No. ICs5 [nM]
. (H460 cells)

21 ' 1.5
23 99.7
2 0.5
48 479
49 29.7

C»* 15 [ICsp = concentration of active substance which brings about 2 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 eynthesize 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 varieus. speeiee 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




The tunor cell lines such as, for exanple, MNMDA-MB-231 cells (human breast
adenocarcinoma 15 cells), H460 cells (human | ung carcinoma cells) or HCT-15
- cells (human col on adenocarci noma cells) are expanded in appropriate growth
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to the inventi E ae cells ar dlstrlbuteg in a density of 3000 cell s/ well
in 100 sl %@ ""B FRe Q%Eﬁkli‘ﬁ%h ifasscand g syliaPle foy inyssHgating Mgmayrarrotietye edrtlar
base. On thgpddd oplesdbitdnc@n of test 20 substance, one microtiter plate for

each tunor cell line is used to determne the initial cell count present in
the wells. The substances according to the invention, diluted in growh
nmedi um andExpenmentalprecediitied to the rel ated plates. The test substances are

usual Iy added in various -165- concentrations starting with 10 Mfna

concentrat T}%rbxbéhrﬁé?l% &S §§§¥nt1a-'l-9 @ar%@&t%@ RERRbLAL) B, rBe'zEl‘d et Qle NSRRY, Lo Q34- %
Twenty-four hours after addition of the substance, the ceil counts in each

vel | af e iR b Malst-week ol COMBLFimies cach teepivier - @dwiniatraites of 4 mg/kg MPTP
Viabilit t
| ability-Tests @ﬁe@ﬁw%ﬁ% sub&@@&m%aswlpﬁetﬁ?gﬁgn@ dédﬁﬁﬁz thrid SRMY bi2g ou

in accordance W cturer's Ins eval uat e sing a
| unmi nomet eday of bvias g dat sdrting inenedintahypbafbrie filer fasti METR edmiwistrstionf Ot Hey toafrotheds
according to [ he ce 0 nt det er mi_ned .bef or.e. ad n,, of
subst ance %’ gt L@%gt‘go Fﬁ‘%ﬁ‘%@a Sdte ageﬁjg’[ 6?@ undergo HEcHdRe RRTEL ‘S¥‘¥ & 8nce
of . the charmebof 9% helieeldnl thauwiis 7Deil We e I&bdfsﬁramebydetsbﬁﬁblﬁdmdilﬂﬁ brains are

vehi cl e-treat ed ce |s. is determ ned.. The rel atjve act. 0 |ff rent
t est s%straweé%‘ of histiglogicplArprsering As SeSHpR hyshbgrdehd é\lfﬁ%’éﬁt {3%{% ‘ﬁ i ch
b@g abOL{twﬁij/Of&fthl& Betpbse TRXidPeiinertit RS hre(istBha ifBRRIBRRBAEAbAIS 26248 ON

effect of the conpounds according to the invention are listed in table 3
0 bel ow mlwpleccslt@(dwmnmqotyrqsms@ymlasemms @@enti in gopaming metabolism. The

number of remaining dopaminergic neurons is ascertained quantitatively with the aid of a
eompufer pregram 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 fest 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 & local reduction in cerebral blood

flow in the adjacent cortical region of the brain with a simultaneous rise in glucose consumption

' Q/‘ - and in extracellular excitatory amino acids (e.g. glutamate). The region of the brain adjacent to the
hematoma becomes ischemic, leéding 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 2h 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,




23 99.7 32 0.5 48 47.9 49 29.7 15 [I1C50 = concentration of active

subst ance whi ch brings about a 50% i nhibition of tunor cell proliferation
relative to their maxinumeffect]. 4. Muse MPTP ani mal nodel of Parkinson's
di sease Parkinson's disease is charactengzed histopathol ogically by
selective loss of a group of nerve cells of the substantia nigra which

synt hesi ze Pt a paih | t

1,2,3,6-te {Jﬂﬁ %’?‘gpgﬂi d?@m% P;jﬁi‘ quz;%% r%%dryﬁt ?*%f‘éég&ﬁbﬁﬁ%ﬁklf%%gtRE s"%‘?%h
was i dent i fubstendenadchdingas thy ive80s iaduterninied hy comhacies wily mghtidereatéd guamads. nsoni sm
and the characteristic degeneration of dopam nergic neurons in hunans.
Adnlnlstraglon Eﬂ:NPTP i . -eC|es s?ch A itioh for exanpl e, nmouse or
monkey | eads t o=Petray AL et - ges whi ch are
conparabl e to those of the hunan di sorder. The nobuse MPTP ani mal nodel is

t herefore ﬂmgarnq:ednds kordias teathy alvedticaode be obnveackintosginisacaitkelggepaanidnam

sui t abl ‘8r stl ating the neuroprotective effect properties of test
subst antes: E& f'al procedure: The experinments are essentially carried
out as descrlbed by E. Bezard et al. [Neurosci. Lett, 234, 5 47-50 (1997)].
Mal e 8- weekambeed C57/BL6 m ce each receive i.p. admnistration of 4 ng/kg
MPTP on three consecutive days. The substances according to the invention
are adniniétered orally each day or twice a day starting inmediately before
the first nistration, On day I 1 after the first MPTP dose, the
animal s are anesthetized and undergo intracardiac profusion firstly with. 25

m of 0.9%Gmahj BEhAREMpARE a¥dckding B it ifentti PRI @T1iEsE Ghysiy Gale) 1500y ofand
the brains are 10 renpoved for histological processin As described b :

cpoard et e pREM 86V (1 o gsl G000 387} 25 1B RASF plApOEb e
M NET 9GEmARW A0S nff f M4kl sf@fhtd. MTUNohi st ochem cal ly "as cells

Tablet weight 212 mg, diameter 8 mm, radius of curvature 12 mm.
Produetion:

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 tabiet). A guideline compressive force for the compression is 15 kN.

Suspension which can be administered orally:
Q Comp_ osition:

1000 mg of the compound according to the invention, 1000 mg of ethanol (96%), 400 mg of
20  Rhodigel® (xanthan gum from FMC, Penngylvania, USA) and 99 g of water.

10 ml of oral suspension correspond to a single dose of 100 mg of the compoun.d 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.




whi ch contain the enzyne tyrosine hydroxyl ase which is essential in dopam ne
met aboli sm The nunber of renmining dopam nergic neurons is ascertained
gquantitatively with the aid of a conputer programin three different
sections for each .animal, which are repregentative of a plane 15 of section
t hrough the m ddl e of the substantia ni gra [Nelson et al., J. Conp. Neurol.

369, 361- 37S]Dl ¢ %%Qllcan-'t_)headﬂa.?l{rt%%d()tﬁ .I ve activity of the t est substances _
is determ e-treated MPTP aninmals and conpletely

untreated animals. 5. Subdural hematoma in rats as animal nodel of traumatic
crani ocer elomlpositipnir i es  Severe traumatic cranial injuries are often
acconpani ed by accummul ati ons of bl ood underneath 20 the neninges. The

subdur al n_of b a | | ' I | ood
Flow n t heOLlERe R Spfine 2afhus R i e BE bt P pRbe 30s b BEREHBhen2 o
in glucose gmnsmzo ©of oraindiution etiesadtd adindle dose bf HiDang/ofahd compaaidigcdrding.

gl ut amat e) he regi on of the brain adjacent to the henatoma becones

i scheni c, I"Mg"{8 damage and death of nerve cells. Subdural injection of
aut ol ogous bI ood in cortical regions of the rat brain serves as ani nal nodel
to sinmul at eréduatisi@t i ¢ 25 crani ocerebral injuries in humans. The ani mal nodel
‘is suitable for i nvesti gati ng the neuroprotective acti Vi ty of the

subst ances .accordin he [ ventl on. i ment al ure: surgl cal
procedur e ot %&% R, foere lwxreaﬁfélrlaﬁheda ¢ SE ‘T‘}HFF“S\@ yeol an
aut ol ogous 3lye&atk Svith Gafrid e@h@sﬁma%% RBE5E hd BRtnled W8t Ak lcompouMi B dr&gnROGM et
al . [ Neuropharm 39, 817- 34 (2000 f The 30 substances according to the

i nventl on drvntion hee ceppletely dissdvrdusi y i n the desired doses imediately after
cl re of the wound and after 2 h and 4 h. Seven days after the operation,

t h aniigel §vadofutosacrificed, the brains are renpved and the infarct volune
i's det erm ned as descri bed by M - 167 Eijkenboomet al. [Neuropharm 39,
817-834 (2000)]. The neuroprotective activity of the substances according
to the i nvdheicompeund peeasdipg rﬁe&lebly\f%ﬁmﬁrdlﬁﬁglw filh a\eepgeairation bslome the aiupaiios .  C.
Exenpl ary %Htl!?i%hﬂ%an lfolog GEMLd Gen § ‘?s%{otrﬁcos'aﬁ eI 36, %\95@9 UNESoAGaRE di Ng

to the inventio rte dlntop maceut i ca preparations In
30% PEG 400 solution). The solution is sterilized by filtration and used to fill sterile and pyrogen-

free injection containers.




5 the foll ow ng wa Tablet: Conposition: 100 ng of the conpound
accor di ng W@Q{’éﬂﬂ%ﬁl@ntl on, 50 ng of lactose (nonohydrate) PC@B‘-}%’%O%QOSQ%i ze
starch (native), 10 nmg of polyvinyl pyrrolidone (PVP 25) (from BASF,
Ludwi gshafen, 10 Germany) and 2 ny of gne5| um stearate. Tablet weight 212

nmy, diameter 8 mm radius of curvature 1 Production: A m xture of
conpound a Ol’dl ng to the invention, |act ose and starch is granulated with a
5% streng lution (mni) of the PVP in water. The granules are dried and

m xed with the 15 magnesium stearate for 5 minutes. This mxture is
conpressedli n aAcompant bthalortrall(Bt press (see above for fornmat of the:
tablet). A guideline conpressive force for the conpression is 15 kN

Suspensi on whi ch can be adm ni stered oral I4y Conposition: 1000 ng of t he
conpound according to the inventign, RY0Q pof ethanol (96%, 400 ng of 20
Rhodi gel (r) (xanthan gum from FM% |Jf ; Hla USA) and 99 g of water. 10
m of oral suspension correspond fto e dese\ of(F)P0 ng of the compound
according to the invention. Prgd f he gel is suspended in

et hanol, and the conpound acco i @o is added to the 25
suspensi on. The water is addee wRi}be ). Tne mxture is stirred for
~about 6 h until the swelling of the Rho is conplete. 168- Solution

whi ch can be adninistered orally; Conpos i 00 ng of Bhe conpound

according to the invention, 2.5 g of pol 7atl§ and 97 g of polyethyl ene
R
Q | in which
5 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 (Ci-Ce)alkoxy, amino, mono- or di-(C-Ce)-alkylamino, (Cy-Cg)-
cyeloalkylamino, N~(Ci-Cs)-cycloalkyl-N-(Cy-Cg)-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,
(Cy-Cy)-alkoxy, amino, mono- or di-(Cy-Cy)-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 (CI—CG)-alexy, amino, mono- or di-(C,-Ce)-
alkylamino, (C;-Cg)-cycloalkylamino, N-(Cs-Cg)-cycloalkyl-N-(Ci-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,
20 . (C,-Cy)-alkoxy, amino, mono- or di-(C;-Cs)-alkylamino,

but where R' and R? are not simultaneously hydrogen,

R®  ishydroxy or amino




gl ycol 400.20 g of oral solution correspond to a single dose of 100 ng of

t he conpound according 5 to the invention. Production: The conpound
according to the invention is suspended in the m xture of polyethylene

glycol and polysorbate with stirring. _The. stirring process is continued
until the conpound according to the invention has conpletely dissolved. 10
i.v. solution: };Blae conpound 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 sol ution). Rhe sohwirégsn is sterilized by filtration and used to fill

. sterile and pyrogen- free injection containers. WO 2005/113529

~ PCT/ EP2005/ 005298 -169- Cains 1. A compound of the formula (1) s a (F)n R
VR7 R in which' 5 RI is hydrogen, benzyl oxy, ethoxy, n-propoxy or a group of
the formula RC(=0 - NH, where ethoxy may be substituted in position 2, and
n- propoxy in po¥ianddi tBgetiver with thy cefi@n- B8} tahkivhyheyaars hondedndoro-a group of the

di - (d -L£6) - al ky) am,ng,. L C3- —~cycl oal kyl am no,

N- ( C3- Cg) - cycl oijgﬂuﬁ?%(?&?@pgﬁkyl amino or by a 4- to 7- nenbered

het erocycl e which is bonded via an N atom 10 where nono- and

di - (C, - C6) - al kyR’ami rimiomo-tor i Cprly)-dtleyisnibsaibongled by hydr oxy,

(C,-C4)-al koxy, am no, nono- or di-(Cl-C4)-al kyl am no,

n is the number 0, 1, 2 or 3,

RS is Jocated in the meta or para position relative to the point of linkage of the phenyl
Q ' ring to the tricycle, and is halogen, (C;-Ce)-alkyl, (C;-Cg)-alkoxy, (Cs-Cip)-aryl, 5-
10 to 10-membered heteroaryl or a group of the formula -NR’R™®,

where ary] and heteroaryl in turn may each be substituted once to twice, identically
or differently, by halogen, cyano, (C-Cy)-alkylsulfonyl or a group of the formula
NR°R

and in which

15 - 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,

and

-4 is ocated 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, (Cy-Ce)-alkyl, (C-Ce)-alkoxy or a group of the formula -NR''R™, in

which

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

25 bonded form a 4- to 7-membered heterocycle,
ar

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

formula




and in which RS is 5- or 6-nenbered heteroaryl which may be substituted by
(C -C4)-alkyl or halogen, 15 R2 is hydrogen, ethoxy or n-propoxy, where

et hoxy may he substituted in position 2, and n-propoxy in position.2 or 3,
by (d -C6}al koxy, am no, nono- or di-(C66)- alkylam no, :
(C3-Cs)-cycl oal kyl am no, N (C3-Cs)-cycloalkyl-N(C, -C6)-alkylamno or by a
4- to 7-nmenbered heterocycle which is bonded via an N atom where nono- and
di-(C C6)-al kylam no in-tjurkn may be substituted by hydroxy, 20

(C, -C4)-al koxy, am no, or di-(C -C4)-al kylam no, but where Rl and R2
are not sinultaneously pgen, R3 is hydroxy or amno - 170- and R4 is
hydr ogen, or R3 and R4 get her with the carbon atomto which they are
bonded form a group @ ¢~ 5 formula >CO or >C=N-OH, RS i s nmono- or

di - (Cl-C6) - al kyl ami n gg;conyl, .nis the nunber 0, 1, 2 or 3, R6 is |located
in the neta or pars p '@ion,relative to the point of linkage of the phenyl
ring to the tricycle, and is hal ogen, (Cl-GC6)-al kyl, (Cl-C6)-alkoxy,
(C6-Cu)-aryl, 5- 10 to 10-nenbered heteroaryl or a group of the formula
-NROR u, where aryl and heteroaryl in turn may each be substituted once to
twice, identically or differently, by hal ogen, cyano, (CE-C4)-alkyl sulfonyl

or a-group of 1t haf!kévareNRa B0 e tetalth&fof.

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)-
Q NH-, where ethoxy may be substituted in position 2, and n-propoxy in position 2 or

3, by (C-Cyralkoxy, amino, mono- or di~(C;-Cy-alkylamino, (Cs-Ce)
cycloalkylamino, N-(C3-Cq)-cycloalkyl-N-(Cy-Cy)-alkylamino or by a 4- to 7-

membered heterocycle which is bonded via an N atom,

10 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® is 5- or 6-membered heteroaryl which may be substituted by (C;-C,)-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;-Cy)-
alkylamino, (Cs-Cg)-cycloalkylamino, N-(Cs-Cs)-cycloalkyl-N-(Ci-Cy)-alkylamino

or by a 4- to 6-membered heterocycle which is bonded via an N atom,

where mono- and di<(C;-C,)-alkylamino in turn may be substituted by hydroxy,
20 _ (Ci-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,




15 RO and Ru 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 hetérocycle, and R is
located in the neta or para position rqH@E[ve_to t he point 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)-al kyl, (Cl-C6)-al koxy or a group of
the formula -NRPR12, in which R' and R12 are independently of one anot her
hydr ogen, (C -0C6)-al kyl, phenyl, benzyl or pyridylnethyl, or together with
the nitrogen at&makdRWMoigetherthielythacerbo Btomondedch ey bbnddddfortn arpdprafdhe
heterocycle, or_  R6 and R together with the phenyl ring to which they are
bonded form a gfBUBaGE=PE>CritN a 171- 1 O \_ O and the salts, sol vates
and solvates of the salts thereof. 2. A compound of the forrmula (I) as
clainmed in claigfl, {shotbi&hai-bc,R)-bkyBY#oeg8myl, benzyl oxy, etboxy, n-propoxy
or a group of the fornula Rg- :Cg- /" NH, where ethoxy may be substituted
in position 2, and n-propoxy in position 2 or 3, by (C -C4)-al koxy, am no,
nmono- of di-(Ci&C4) -ﬁlﬂvsw“gwrﬂa,lsf .C6)- cycl oal kyl ani no,

N- (C3-C6) -cycl oal kyl -N-(Cl-C4)-al kyl am no or by a 4- to 7- nenbered
heterocycle whigh i sisheagdadh et br NaRipRMion RIElehdBYMR-of Bkhge of the phenyl

di-(C -C4)-alkylamno in turn may bé substituted by hydr oxy,
. ring to the tricycle, and is halogen, (C,-Cy)-alkyl, (C,-C4)-alkoxy, (C¢-Cyp)-aryl, 5-

to 6-membered heteroaryl or a group of the formula -NR°R',

Q where aryl and heteroaryl in turn may each be substituted once to twice, identically
. 10 or differently, by halogen, cyano, (C;-C4)-a]kyi5ulfonyl or a group of the formula
_NRQRIU’ )

and 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

15 bonded form 2 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, (Ci-Cy)-alkyl, (Cy-Cy)-alkoxy or a group of the formula -NR"R', in

20  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 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



(Cl-C4)-al koxy, amino, nono- or di-(G-C4)-alkylamno, and in which R$ is 5-
or 6-nenbered heteroaryl which nmay be substituted by (Cl1-C4)-al kyl or
hal ogen, 15 R2 is hydrogen, ethoxy or n-propoxy, where ethoxy may be
substituted in position 2, and n- propoQﬁ in position 2 or 3, by
(C -CA)-al koxy, am no, nono- or di-(Cl- al kyl am no,
(C3-C6) - cycl oal ky] am no, N-(C3-CB)-cycIoaIkyI-N—(O -C4)-alkylamno or by a
4- to 6-nenbered heterocygle which is bonded via an N atom where nono- and
-(Cl-A4)-al kyl ami no i n.tam nmay be substituted by hydroxy, 20
(G -CA)-al koxy, am no, or di-(C -C4)-al kyl ami no, but where R and R2
are not simultaneously gen, R is hydroxy or amno and R4 is
hydr ogen, 172- or R3 A together with the carbon atomto which they are
bonded forma group e formula >C=0 or >C=N-CH, RS i s nobno- or
i - (Cl1-C4)-al kyl ami nocer®onyl, 5 nis the nunber 0, 1, 2 or 3, R6 is
| ocated in the neta or pars p05|t|on relative to the p0|nt of linkage of the
phenyl ring to the tricycle, and is halogen, (C -C4)-alkyl, (Cl-C4)-alkoxy,
(C6-Cl)-aryl, 5- to 6-nenbered heteroaryl or a group of the fornula -NROR70,
where aryl and heteroaryl in turn may each be substituted once to tw ce,
i dentically 10mﬂrth9%ait£%Bl%akéaﬁdswat&adf@l%ansﬁa@m (C1-C4)-al kyl sul fonyl or

a group of the fornu

3. A compound of the formula (I} as claimed in claims 1 and 2, in which

5 R' and R? are independent]y 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,

cyclopropylamine, N-cyciopropyl-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,
1 is the number O or 1,
o’ 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’ ishydrogen,
and the salts, solvates and solvates of the salts thereof.
4. A compound of the formula () 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;-Cy)-alkoxy, amino, mono- or di-(Ci-C¢)-alkylamino, (Cs-Cg)-




and in which RO and REO are independently of one another hydrogen,

(Cl1-C4)-al kyl, pbenyl, benzyl or pyridyhnethyl, or together with the
nitrogen atomto which they are 15 bonded forma 4- to 7-nenbered
heterocycle, and R is located in the a or para position relative to the
poi nt of |inkage of the .phenyl ring té'the tricycle, and in the ortho

position relative to R6,_ and is h(;égrogen, hal (ﬁ)ggen lﬁquI- 4) - al kyl, _
(Cr-C4)-al koxy or a Yrigty aninpnd-Colwfyaloalkpnyt 1Lo)-piylammoner Bh R4 4Ad’R12

are i ndependent |y ofnQRgrAheleRRcidWAP BoRndddGlar &7 aBinky! . phenyl,  benzyl or
pyridyl methyl, or together with the nitrogen atomto which they are bonded

forma 4- to 7-nmenbered heterocycle, or 25.R6 and R7 together with the !
phenyl ring to whi crVhereporgang dhirffed 4-akpaaingria dymgpat bresubptptad by hydrexy. . o

"-O and the salts, solvatgsq~ar I } SaY of . 3. A compound
of the formula (1) as cl a(le'rrg Qg(ﬁglagﬁnogﬁfgir?hmg@?jﬁ}'%l%ﬁﬁ% 5 R and Rz are

i ndependent |y of one anot her hydrogen, ethoxy or n-propoxy, where ethoxy is
substitluted in posi tandfm whickand n- propoxy in position 3, by nethoxy, ethoxy,
am no, nethylam no, ethylam no, isopropylam no, dinethylam no, diethylan no,

cycl opr opyl am no, Ci [V j : i 4 dimg, but
V\%er epR lOé,md RZ ar ghﬁgt I- g??m?ﬁaﬂ%%ﬁ‘%d;&y eh%@g%hﬁ%ﬁw & Hiktitlted ) (rccl) d4pél%9 )
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;-Cs)-alkoxy, amino, mono- or di-(C;-Cq)-
C) 10 _ alkylamino, (Cs-Cg)-cycloalkylamino, N-(C;-Cg)-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,-Cq)-alkylamino in turn may be substituted by hydroxy,

(C;-Cs)-alkoxy, amine, mono- or di-(C,-C,)-alkylamino,
but where R! and R? are not simultaneously hydfogen,
15 | R’ is hydroxy or amino
and
R* is hydrogen,

S 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,

RS is located in the meta or para position relative to the point of linkage of the phenyl
_ ring to the tricycle, and is (Cs-Cio)-aryl, 5- to 10-membered heteroaryl or a group
25 of the formuta -NRR',



10 R3 is hydroxy or amno, Ra is hydrogen, R5 is nethylam nocarbonyl or
di nmet hyl am nocarbonyl, n is the nunber O or 1, R6 is located in the para
position relative to the point of |inkage of the phenyl ring to 15 the
tricycle, and is fluorine, chlorine, bromne, nethyl, ethyl, methoxy or
ethoxy, and R7 is hydrogen, and the salts, solvates and solvates of the

salts thereof. 4. A co ich 20 R h ogen,
benzyl oxy, ethoxy, n %o %gg?te’g f@ﬁ'ﬂ)m(gfayteﬁééh]%g}’l?’?ﬂﬂg FARECTP heyee: IﬁﬁIE gaq(Xiner e
- ethoxy may be substi t ut edyridiffepeslly! byoRaldaen A¥end) (Qf-OpakylsulongDsd & knp 2 die - 3,
by (Cl-C6)-al koxy, am no,_ nono-_qr,di-(Cl-C6)-alkylam no, (C3-C8) 174

cyci oal kyl am no, N (C3- Cgf?m&% Bkyl- N (Cl-C6)-al kylam no or by a 4- to 7-
merrbered het erocycl e which is bonded via an N atom where nmono- and

- (Cl1- C4) - al kyl am n@dimwhigk N may be substitut ed by hydr oxy,
(Cl C4) - al koxy, am no, mono- or di-(C -C4)-alkylamno, 5 and in which R8 is
5- or 6-nenbered het g roaré whi ch may be substituted by (Cl-C4)-alk

hal oger, RZ i's hydr de#id Bt Hox jndspenfenslyoffosep, anpiier 8y&parax {Cinfenyaliél, P )ﬁeﬂY]

substituted in position %enzy?&dpﬁldm%ﬁér 'tcf%eﬂﬁ&sxbittﬂ @1@ nfiroBEn Bom Y which they
(C1-C6) - al koxy, am no, nono- or “di- C6) - al kyl am no,

(C3- Cg) cycl oal kyl ami no, ar¢ foa@dedfoym éﬁcﬂoﬂa‘nﬁk@/herﬂh@’@rﬂcmy,- alkylamino or by a
4- to 7-nmenbered heterocycle which is bonded via an N atom where nono- and
-(CI-CG)-aI KyJ,gm no in turn nay be substituted by hydroxy,

R’ is located in the meta or para position relative to the point of linkage of the phenyl
Q 10 ring to the tricycle, and in the ortho position relative to RS, and is hydrogen,
halogen, (C-Co)-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

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

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

' formula

0

20
and the salts, solvates and solvates of the salts thersof.
5. A compound of the formula (D) as claimed in claim 4, in which

R! is ﬁydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula R*-C(=0)-
NIF-, where ethoxy may be substituted in position 2, and n-propoxy in position 2 or

25 3, by (Cy-Cy)lalkoxy, amino, mono- or di-(C-Cyl-alkylamino, (Ci-Ce)-




(Cj-C4)-al koxy, am no, nmono- or di-(C-C4)-al kyl am no, but where R and Rz
are not sinultaneously hydrogen, 15 R3 is hydroxy or amno and R4 is
hydrogen, or R and R4 together with the carbon atomto which they are
bonded forma group of the 20 formula >C=0 or >C=N-CH, R5 is hydrogen, n is
t henunber 0, 1, 2 or 3, R6 is |ocated il Phe neta or para position.relative

to the point of Iinkage of the phenyl rlnﬁ(yto the tricycle, and is
(C6-Cio)-aryl, 5- tovevalrsaminoed-Ketleroatopkybh-(G-goaliylammy gr byhe 4oentd a

NROR o, 175- where %&hbe?égﬂ} ElQ%)éh lg%nggfg\;}amafggach be substi tut ed once

to twice, identically or ogen, cyano,
(Cl-CA)-al kyl sul fonyl or a group of the formula -NROR1 and in which 5 R9
and R10 are i ndependebar¢ ynoos- aedidfoCielyhypdrogemn hg bosybstiuted| by Ipidesnyl |

benzyl or pyridyl net hyI 7@'&1 erté‘ger i{\%%ng ?d? a{nd%l&’]%%nto whi ch they

are bonded forma 4- rogycl I'S1ocated in the
neta or pare position reI ative to the point of | i nkage of the phenyl 10
ring tosthe tricycl eagndamdhich the ortho position relative to R6, and is
hydr ogen, hal ogen, (Cl1-C6)-al kyl, (d -0C86)-al koxy or a group of the formula
-NR1I'R 2, in which _;
: R is 5- or 6-membered heteroaryl which may be substituted by (C;-Cy)-alkyl.

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-(C1-Cy)-
10 alkylamino, (C;-Ce)-cycloalkylamino, N-(C;-Ce)-cycloalkyl-N~(Cy-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)-alkytamino,

but where R' and R” are not simultaneously hydrogen,
13 R’ is hydroxy or amino

and

R4 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, 2or3,

R® s located in the meta or para position relative to the point of linkage of the phenyl
ring to the tricycle, and is (Cs-Cjo)-aryl, 5- to 6-membered heteroaryl or a group of
25 the formula -NR°R",




R11 and R12 are independently of one another hydrogen, (d -C6)-alkyl,
phenyl, benzyl or pyridylnmethyl, or together with the nitrogen atomto
which they 15 are bonded forma 4- to 7-nmenbered heterocycle, or R6 and R
together with the phenyl ring to which they are bonded forma group of the
formula O \-O 20 and the salts, solvat®s and sol vates of the salts
thereof. 5. A conpound of the fornmula (I) as clained in claim4, in which Rl
i s hydrogen, benzyl axgre a?j‘ll@ﬁ%bfsterﬂﬂr?hﬁlﬁﬁﬁ&h&?éaoﬁ be bbdhul ohdt8o hoEeMdetically
R8-C(=(D)- NH, where ethoxy may be substituted in_position 2, and n- Propoxy
in position 2 or 25 3, By {f@l’en@)bya}?all‘tgﬁ? Y&t Hor-Conaliglsulfmy] o a group of
i-(d-C:4)-al kylam no, (G348 NR7®®. cycl oal kyl am no,

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

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

i - (C3-C4)-al kyl am raod inrwhiehr n may be substituted by hydroxy,

(G -C4)-al koxy, am no, nono- or di-(Cl-C4)-alkylamno, 5 and in which Re is
5- or & nenbered hetgroaryb St I or
nal ogen, R 15 hydr dgcit %u%‘v‘x‘n‘ﬁe MDDl Btuenl (G B,
substituted in position Xsenzyambymldplmmg}mr tagetbﬁrsmth ﬁmnﬁrogesn aom lyy which they

(g -C4)-al koxy, am no, Ik | am no,
( C3- 08) - cycl oa] ky] ami no, afﬁqt@@&ééd é%lt%g#‘%&ﬂb?ﬁfl t-e ¥l& kyl anino or by a 4-

to 7-menbered heterocycle Whl ch is bonded via an N atom

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,-C4)-alky1, 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 thiey are bonded form a group of the

formula

o

20 and the salté, 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,



where nono- and di-(Cl-C4)-alkylamno in turn nmay be substituted by hydroxy,
(C -C4)-al koxy, am no, nono- or di-(Cl-C4)-al kylam no, but where R and R2
are not sinultaneously hydrogen, 15 R3 is hydroxy or amno and R4 is.
hydrogen, or R3 and R4 together wth th]%_car bon atomto which they are
bonded form a group of the 20 formul a 80 or >C=N-OH, R5 is hydrogen, nis
the nunber 0, 1, 2 or 3, R6 is located in the neta or_para position relative
to the point of | | nkQ{?@‘Y@Fnﬂt%ec}ﬁW@WVIaquondVFXPIQHﬁ@’Yﬂ Wr%%l@‘“%néz‘?t@mo or
(C6-Ci)-aryl, 5- gyﬁ@ﬂ%rﬁqvm&t eroaryl or a group of 25 the formula
- NROR1O, 177- where aryl and heteroaryl in turn may each be substituted
once to twice, identically or differently, by halo
(C, - C4)-al kyl sul fonyR or mléﬂppsmlfobtlhel aﬂ@ylnwrazolﬁﬂgmbf antiadiszolii eash 5f RO
and R10 are independently Bl ., phenyl,
benzyl or pyridyl nmethyl, Wﬂ{c og t Q%E{}mﬁ{e%wﬂ’eﬂg Ig@rllorg?)cj)?na{tl%}ﬁv\hl ch they
are bonded forma 4- to 7 menbered het erocycl e, and R7 is located in the
neta or Spare po®fti ofs hyétogerd, ethokp ot irpropeiynwhark ethpmkmgyebc)ﬁub'stﬁtete@hemsitlonlz 10
ring to the tricycle nd in the ortho ppsition,relatjve to
hydr ogen, hal ogen, Eifl Bm%ﬂx%yfn Eﬁtm f §¥ k189<t§7°78’|’ %L%‘VDL?E]%’ Plﬁ@yllagll"nroml a
-NR'R 2 in which ethylamino, isopropylamino, dimethylamino, diethylamino, cyclopropylaming, M-

cyc]opropy]-N—methylamino, azetidino or pyrrolidino,

but where R' and R* are not simultaneousty hydrogen,

- 10 R} is hydroxy or amino,
R! is hydrogen,

R’ ishydrogen,

n is the number G or 1,
RS is located in the meta or para position relative to the point of linkage of the phenyl
15 ring to the tricycle, and is phenyl, thienyl, indolyl, guinoxalinyl or a group of the

formula -NR°R'®,

where phenyl, thienYl and indolyl in turn may each be substituted once to twice,

Q identically or differently, by fluorine, chlorine, bromiﬁe, cyano or a.mine,
and in which
20 R’ and R' are independently of one another hydrogen, Iﬁethyl, ethyl, benzyl or

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

" bonded form a pyrrolidino ring,
and
R"  is hydrogén,
25 and the salts, solvates and solvates of fhe salts thereof.

7. A compound of the formula (I) in which



R' and R 2 are independently of one another hydrogen, (G -C4)-al kyl, phenyl,
benzyl or pyridylnmethyl, or together with the nitrogen atomto which they
are bonded forma 4- to 7-nmenbered heterocycle, 15 or R6 and R, together

wi th the phenyl ring to which they are biﬁnded_forma group of the fornmula O
\-O 20 and the salts, solvates and sofvates of the salts thereof. 6. A :
conpound of the forrrula (I') as clainmed in clainms 4 and 5, in which Rl is
hydrogen, ethox®, n-iphysisesed. banzdoxs thex M-RreRoxy OF merelpRE.- e fopulR’-C(=Qher e

et hoxy may be substl t B’ﬁsﬂu ﬂ@%hq y

met hoxy, et hoxy, arlﬁt&lllﬁo%erleQtf%l réﬂnt%rkul?m y an?os‘?ﬁ%@??c%%ﬂm?&%ﬁb@sﬁho%z&

di met hyl am no, 178 3d| &y hyﬂlldﬁa)ﬂkkoxscy@hw: opwhamiano dl-(Cx—Ca)-alkylammo (Ca-Cs)

N-cycl opr opyl - N-rreth n which

pyridyl, pyrrolyl, 183;[@2'1“9 ?gfcﬁ'f’ oal agch(gi?algﬁ m?‘r?f’a?:fl %ot yT ?ach of
whi ch ey be subst i tmﬁnﬂﬂreﬁ)hemf/tyéwhleﬁB}bbndeﬂlvliﬂihll\hﬂom,l’ chl ori ne, 5 RZ is
hydr ogen, ethoxy or n-propoxy, where ethoxy may be substituted in position

2, and n-propoxy in 03| tion E(s),(‘ et hoxy, l.am no, -
et hyl ani no, i sopropy! Fﬁ WB“O‘d’P&r(Qf T@E’Fﬁﬁ]ﬂxﬁ%ﬁ‘f’ PﬁWa{WWalEF "%f&'l‘%‘ﬁ)%ﬁ‘f/’@rﬁf‘ﬁ no;
N cycl opr opyl - N- net hyl antng,)- aBBRY, Iadﬂnﬁpm@ﬁg raymt@@y-mmﬂu& where R and R2
are not sinultaneously hydrogen, 10 R3 is hydr oxy or am no, R4 is hydrogen,

RS hyd
's hydrogen, and in which

R® is 5- or 6-membered hetercaryl which may be substituted by (Ci-Cy)-alky!

C 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;-Ce)-alkoxy, amino, mono- or di-(C,~Cq)-
alkylamino, (Cs-Cg)-cycloalkylamino, N-(Cs-Cg)-cycloalkyl-N-(C;-C¢)-alkylamino

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

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

but where R' and R? are not both simultaneousty hydrogen,

R? is 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=N-QOH,

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

R® is Jocated 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;-Cq)-alkoxy,



nis the nunber 0 or 1, R6 is located in the neta or para position relative
to the point of |inkage of the phony] 15 ring to the tricycle, and is
phenyl, thienyl, indolyl, quinoxalinyl or a group of the formula -NRORLO,
wher e phenyl, thienyl and indolyl in tu; may each be substituted once to
twice, identically or differently, by fTuorine, chlorine, bronine, cyan or
amno, and in mhlch 20 RO and R10 are independently of one anot her

hydr ogen, nethﬁp ethyl, benzyl or pyridylnethyl, or together with the
nitrogen atomto which they are bonded forma pyrrolldlno ring, and R7 is
hydrogen, 25 amd thes gadtddsin t@haﬁbﬁ@rﬁﬁ%@ﬁ kyateso Bt p&h@oﬁak&% df'ﬂ&%ﬁﬁ@ﬁyl 7.
A conpound of the formula (1) in which 179- Rl is hydrogen enzyl oxy,
ethoxy, n-propoxy orfing tQhgicysk, #ddn pahqrmsamgcleq%@y RNHﬂd Is\/\h‘}’éfcée’éthﬁb‘giﬂ may

e T e AT

cycl oal kyl am no, N-(C3 C3) - cycloalkyl N- ( Cl- C6) - al ky] am no or by a 4- to 7-

5 menbéred het er ocy R eamhREreré indopandendlyvifaongreniihat bydroashetCa-Cabalbyl, pheyl,
-(C1-C6)-al kyl am no in fur V. hy.dr oxy

(Cl-CA)-aIkoxy, anino,_ngﬁgypmngﬁiaﬁfﬁygﬁs é gﬁ%%ﬁﬁ%xg' %%Pﬁ%?%ﬁhﬁgyis 5-

or 6-nenbered heteroarylamhmﬁmﬁﬁaya&ewsnhﬁhmEMUh&mbwka1 C4)-al kyl 10 or -

hal ogen, Rz is hydrogen, ethoxy or n-propoxy, where ethoxy nay be

substi t ut ed inoposition 2, : '

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

Q 10 formula

o

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

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-(Ci-Cy)-alkylamino, (Cs-Ce)-cycloalkylamino, N-(Cs-
Cg)-cycloalkyl-NC,-Cy)-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 tum may be substituted by hydroxy,
(C-Cy)-alkoxy, amino, mono- or di~(C,-Cy)-alkylamino,

and in which

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

or halogen,



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

i -(Cl-C6)- al kylam no, (C3-C$)-cycloal kyi am no,

N (C3-Cs)-cycl oal kyl -N-(C1-C6)-al kylamino or by a 4- to 7-nenbered

het erocycle which is bonded via an N at_ggi 15 where nono- and
i-(Cl-C6)-alkylamno in turn may be subStituted by hydroxy,

(Cl 4) - al koxy, ..am no- (Cl-4)-al k Rz
are not both siful tdﬁ@ﬁ‘{}%? ‘ng?i‘rydﬁé‘rpmpoﬁé herey %r%f’ﬁ’d’e Su@“ﬁzfdl g pﬂ?ﬁ?’bgen

or R3 and R4 toget hemdw: g_bpcleﬂ% saitRAe SRy (OO akbxy, faﬁamoamambcuaqegtlf@ym a
group of the formula > is hydrogen, 25 n is the nunber 1, 2 or

3, R6 is located in %lﬁ’éaf@fﬁ?sa(%ﬁé)p‘é’ﬁ@alﬂf@Wt"iooﬁf Cefaksvgiealky-N-Ha ool la@po
|i nkage of the pheny&rbyruna; iﬁe&meéﬁe&e%e%l@whﬁﬂ%Boﬁdéwl@glef@amﬁlc Ce) -al kyl or
(C]-06)-alkoxy, - 180 - and R7 Is located in the neta or para position
relative to the point of Ilnkage of the phenyl ring to the tricycle, and in

ortho position rel atWhese mmﬁaan ArfCi G- Blelleminenin thel mayebe subgstityteCdy -hyiteyy,
(Cl-C6)-al koxy or a I - NRILR yhich 5 R' and R12 are
lndependently of one(%@?p% ﬂﬁ?%%gﬁy ?&&Réé)l%@&ﬁ ‘phenyl, benzyl or

pyridyl methyl, or together W|th the nitrogen atomto which they are bonded

forma4-to 7- mehdbwhedRﬁemcblkcmymtépthannulmoasiﬁhﬂ?ogem,get her with the phenyl
_rlng to which they are bonded forma group of the

R’ is amino
and -
o
“ 10 ' R*  ishydrogen

ar

: 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  isthenumber0, 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;-C,)-alkyl or (C;-Cy)-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 RS, and is hydrogen,
halogen, (C,-C4)-alkyl, (C,-Cy)-alkoxy or a group of the formula NR'RZ, in
which '

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

25 bonded form a 4- to ?—membered heterocycle,

or



10 formula O \-O and the salts, solvates and solvates of the salts

thereof. } 8. A conmpound of the formula (1) as claimed in claim?7, in which

15 R is hydrogen, benzyloxy, ethoxy, n-propoxy or a group of the formula

Re-C(am-NH, where ethoxy may be subst %}ut ed in position 2, and n-propoxy

in position 2 or 3, by (Cl- C4)-al koxy," g rmno- or

di-(C-C)-al ky an‘i 7 - C6) - cycl oal k

- C6) - cycl oal kyl - @%Q-ﬁclf%%?rk‘ﬁﬂéﬁ%/rﬂ?e fr %’ﬁ Wg’“"ht BI- Wmﬁé’%@%ﬂﬂmhgtg@?”@c%;&ﬁw

which is bondeghnvb@a an N atom 20 where nono- and di-(Cl-C4)-al kylamno in

turn may be substituted by hydroxy, (Cl-C4)-al koxy, am no, nono- or
-(G-CA4)-alkylamno, and in which Rs is 5- or 6-nenbered heteroaryl which

may be substituted by..(Cl-C4)-al kyl or halogen, -181- R2 is hydrogen,

et hoxy or n-propoxy iwhere ethoxy may be substituted in position 2, and

n- propoxy in p05|t or 3, by (C-C4)-al koxy, amino, nmono- or di-(Cl-C4)-
(]

al kyl am no, (C3- | oal ky] am no, _

K (CA-A)-alkylamno or by a 4- to 7-nenbered

het er ocycl e whi ¢h isf bonded via an N atom 5 where nono- and
-(Cd-A)-al kyl a0 in turn may be substituted by hydroxy, .

(Cl1-C4) - al koxy, amino, rono- or- di-(Cl-C4)-al kyl ami no, but where Rl and Rz

are not both sinultaneously hydrogen, R3.is amino and 10 R is hydrogen

5 and the salts, solvates and solvates of the salts thereof,
Q ' 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 R3-C(=0)-NH-, where
ethoxy may be substifuted in position 2, and n-propoxy in position 3, by methoky,
ethoxy, amino, methylamino, ethylémino, 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,
C::) 15 and n-propoxy in position 3, by methoxy, ethoxy, amino, methylamino,
' 'ethylami,no, isopropylamino, dimethylamino, diethylamino, cyclopropylamino, N-

cyclopropyl-N-methylamino, azetidino or pyrrolidine,
“but where R' and R? are not simultaneouslﬁ hydrogen,.
R’ is amino,
20 CRY s hydrogen
R’ is hydrogen,

n is the number 0 or 1,



or R3 and R4 together with the carbon atomto which they are bonded forma
group of the fornmula >C=N-CH, RS is hydrogen, IS nis the nunber 0, 1, 2 or
3, R6is located in the neta or para position relative to the point of '
| i nkage of the phenyl ring to the tricx%e, and is hal ogen, (Cl-C4)-alkyl
or (Cl-C4)-alkoxy, and R7 is located in"the meta or para position relative

to the point of_Jinkage of. the phenyl 20, ri .to the tri | e, d.in_ the
ortho position ¥el at’ %’éat?%mﬁg‘? mgtﬁ(?r fg@a H?F&foﬁd@%‘veﬁﬁfll‘?d’éﬁlf O@gfﬁ@w% iyl

(A -C4)-al koxy or a @Gl RhOfictdh& ah® i itlodine, NRbHR, drorhifle, Hdihyg,ethi, Aafofplt are.
i ndependent|y of one another hydrogen, (Cl-C6)-al kkyl, phenyl, benzyl or
pyridyl methyl, aor td‘@é’@iher with the nitrogen atomto which they are 25
bonded forma 4- to 7-nmenbered heterocycle, or - 182 R6 and R7 together
with the phenylgging to which they are bonded forma group of the fornula O
\-O 5 and the salts, solvates and solvates of the salts thereof. / 9. A
conpound of the fornula (I) as claimed in clainms 7 and 8, in which R is

hydrogén, ethod®/, n-iplosgeskip thy meta gr parp pesftionhelativsrtpriiepoins oliinkaye afithe phise] .
et hoxy may be substit ut L Q. it = i Ogld i y
met hoxy, ethoxy, ar#n%ot?dthrr%?r ﬁdgl?%’madr?gf,ﬁ é? r??/t?q grﬁgﬂ§§rpFe§%%? c;[gﬁ ’a?nddtnc’??ﬂth?t’gmE
di met hyl am no, fluorine, chlorine, bromine, methyl, ethyl, methoxy, ethoxy or a group of the

formula -NR''R'? in which

_ 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 (Cy-Ce)alkoxy, amino, mono- or di-(C-Cq)-alkylamino, (Cs-Cg)-

cycloatkylamino, N<«(C;-Cg)-cycloalkyl-N-(C)-Cq)-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,
25 (C)-Cy)-alkoxy, aminq, mono- or di~{(C;-C,)-alkylamino,



10 di et hyl am no, cycl opropyl am no, N-cyclopropyl-N nethylam no, azetidino or
pyrrolidino, in which RRis pyridyl, pyrrolyl, imdazolyl, pyrazolyl,
triazolyl or thiadiazolyl, each of which may be substituted by methyl,
ethyl, fluorine or chlorine, R2 is hydrogen, ethoxy or n-propoxy, where
ethoxy may be substituted in position 2,184€ 15 and n-propoxy in position 3,
by nmet hoxy, ethoxy, am no, nethylam no, ethylam no, isopropylam no,

di met hyl ami no, di et haddamivhish cycl opr opyl ami no, N-.

cycl opropyl - N-net hyl ami no, azetidino or pyrrolidino, but where Rl and R2 are

not sinultaneously hydroggn, .. R3] ' S Qé’gfbg’%ﬁt@db LS, -alkvl
hydrogen, n.is the E%nbergg gﬁﬁ%,ehﬁg@h%%oﬁpvﬁgat e)é In the me?gclor‘oga a
position relative to the qdialwgerof |inkage of the phenyl ring to the
tricycle, and is fluorine, chlorine, bromne, nethyl, ethyl, nethoxy or

ethoxy, and 5 B | SpaahatchDs D IELAy EnPELARATM ORLERLAL hiRslify bhe

poi nt of I|inkage of ¥ eny rin rircycle, a
positiof relative t oarldG-prapukyiis pbhsitmolyemns, byf(CuOg)tali@xy,cinliay, mveo- dTdHHitres)-

met hyl , ethyl, nmethoxy, etho a, gr,oup. of or =NRL1IR12 | n.which
R11 and R12 are i nde%éﬂ%‘ﬂ‘f”l @ﬁgﬁﬁ@%gﬁ%ﬁ@r }%Gg?%{j@’ﬁ&l@%w:&@?ﬁwafm@enzyI
or 10 pyridyl met hyl gr 19fa 4 @OBIEMbervd hidherbdiele RilidhagBshdad @ikd N 2whti,ch they are

bonded forma pyrrolidino or piperidino ring, or

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

- {C-Cy)-alkoxy, amino, mono- or di-(C,-Cy)-alkytamino,

10 where either R or R? is hydrogen but are not both simultaneously hydrogen,

Ra‘- 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 Q, 1,2 0r3,

R is located in the meta or para position relative to the point of linkage of the phenyl
20 ring to the tricyele, and is halogen, (C,-Cﬁ)-alkyl or (C;-Cg)-alkoxy,

apd

R’ is focated in the meta or para position relative to the point of linkage of the bhenyl

ring to the tricycle, and in the ortho position relative to R%, and is hydrogen,
halogen, (C;-Ce)-alkyl, (Ci-Ce)-alkoxy or a group of the formula -NR"R', in
25 which



R6 and R] together with the phenyl ring to which they are bonded forma
group of the formula O 15\ O C and the salts, solvates and sol vates of
the salts thereof. 10. A conpound of the formula (1) in which Rl is .

hydr ogen, benzyl oxy, ethoxy, n-propoxy ?é a group of the formula R3-C(-0) -
20 NH, where ethoxy nmay be substituted %’position 2, and n-propoxy in
position 2 or 3, by (C - -al koxy,” am ng, nong- or di-(ClL-Cs)-al kyl am no,
( C3- Ca) - cycloalkyldﬁ§ﬁW@RN P€§9@§?K@V@1BgP%?P¥N$T%¥¢@§§5g%%éﬁﬁﬁWL6%8W°by a
4- to 7- menbered h%eﬁi;@%)’%’rﬁd%étﬁ'%l, bS tRemstedidy ki Aftodinakaito Whithethepae- and
di-(C-C6)-alkylamno in turn may be substituted by hydroxy, 25

(Cl - C4) - al koxy, ani rendedgpien a dyrto dimemberedhyterRrydls: ami no, 184- and in which R&
is 5- or 6-nenbered heteroaryl which nmay be substituted by (Cl-C4)-al kyl or
hal ogen, R2 is QJydrogen, ethoxy or n-propoxy, where ethoxy may be
substituted in position 2, 5 and n-propoxy in position 2 or 3, by

(G -Co) - al koxy, 9n1nq, mono- or di- (G -C6)- al kyl am no,

( C3- Cs)3 cycl oal KyandrR iegetinr (wd- s phenyk rieg kkyhicivtier, aracbynded kymamtissp obtheby a
4- to 7-nenberqﬂ erocycle which is bonded via an N atom where nono- and
di - (Cl-C6)-al ky'amno in turn may be substituted by hydroxy,
(Cl1-4) - al koxy, am no, nono- or di-(Cl-C4)-al kylam no, 10 where either R or
R2 i s hydrogen but _are not both sinultaneously hydrogen, R3 is bydroxy

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 formmla R-C(=0)-
NH-, where ethoxy may be substifuted in position 2, and n-propoxy in position 2 or
3, by (Ci-Cy-alkoxy, amino, momo- or di-(C;-Ca)-alkylamino, (Cy-Co)-
cycloalkylamino, N-(Ci-Ce)-cycloalkyl-N~(C;-Cy)-alkylamino or by a 4- to 7-
Q 15 membered heterocyclé 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;-C,)-alkylamino,

and in which
R? is 5- or 6-.membered heteroaryl which may be substituted by {C;-C,)-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, (Cs-Cg)-cycloalkylamino, N-(C5-Cg)-cyeloalkyl-N~(C;-Cy)-alkylamino

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



SR

and R4 is hydrogen, or 15 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, 1, 2 or 3, R6 is located in the neta or para position relative to
the point of |inkage of the phenyl 20 ring to the tricycle, and is hal ogen,
(C -C6)-alkyl or (C,-C6)-al koxy, and RVF4-s |located in the neta or para
position relative to the point of |inkage of the phenyl ring to the
tricycle, and in th@vl‘@fetlhmqa(aﬁcﬁ Wi-ah-G, phiktlanrmo tio tRG magrite substimyteld by épdroxy,

hal ogen, (CL-C6)-al kyl, al koxy or a gr.oup.af .t formula -NR'R12, in
25 which - 185 RII and Kt g@é“’?‘%&@ﬂ%’nﬁ%‘fﬂ?&%ﬁ 'Sﬁéa“a’ﬂ"‘é‘l?\er hydr ogen,
(Cl-C6)-al kyl, phenyl, benzyl or pyridylnmethyl, or together with the

ni trogen atom tuhewtvithér KIVMEREBmﬁdmmﬁﬂeﬂeb&ﬂmhéhnﬂultahﬁ)u?lymfﬁcﬂfb@ned het er ocycl e,
or 5 R6 and R together with the phenyl ring to which they are bonded form
a group of the_,fornula O \-p and the salts, solvates and sol vates of the
salts thereof. R0 18 '®¥mpound of the for mul a (1) as clainmed in claim 10,
in which RI is hydrogen, benzyl oxy, ethoxy, n-propoxy or a group of the

formul & RB- C(=Ghg
R* is hydrogen,
or

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

formuta >C=0,

10 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;-Cy)-alky! or (C,-C,)-alkoxy,

15 R’ is located in the meta or para position relative to the point of linkagé 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 which

R' and R are independently of one another hydrogen, (C;-C,)-alicyl, phenyl,
benzy! 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



NH-, where ethoxy may be substituted in position 2, and n-propoxy in
position 2 or 3, by (Cl-C4)-al koxy, ami no, nono- or di-(Cl-C4)-alkyl ani no,
(C3-C6) - cycl.oal kyl'am no, N-(C3-C6)-cycloal kyl -N-(ClI-C4)-al kylami no or by a
4- to 7- 15 nenbered heterocycle which is bonded via an N atom where nono-
and di-(Cl-C4)-alkylamno in turn may he ‘'substituted by hydroxy,
(A -C4)-al koxy, am no, nono- or di-(Cl-C4)-alkylamno, and in which R8 is 5-
or 6-nenbered heteroaryl.iwhich may be substituted by (C-C4)-al kyl 20 or
hal ogen, RZ is hydrogen, ket hoxy or n-propoxy, where ethoxy nay be
substituted in positio and n-propoxy in position 2 or 3, by
(C -C4)-al koxy, am no, - i-(Cl-C4)- al kyl am no,
(C3-C6) - cycl oal kyl am AONAK (C3 C6) cycl oal kyl -N-(Gi -C4) -al kyl amino or by a
4- to 7-menbered het@rocfcle which is bonded via an N atom -186- where
nmono- and di - (Cl-C4) - lam no in turn may be substituted by hydroxy,
(C3-C4)-al koxy, am no, nono-" or di-(Cl-C4)-alkylam no, where either R or
R2 is hydrogen but are not both sinmultaneously hydrogen, R3 is hydroxy 5
and R4 is hydrogen, or R3 and R4 together with the carbon atomto which
they are bonded forma group of the formula >C=O 10 RS is hydrogen, n is
t he nunber %ﬂ? ﬁmsmh$@§ﬁwsoﬁ%%t?ﬂmeﬁﬂéﬂﬁﬁﬁFta or para position relative
a e 0

to the p0|nt o]

12. A compound of the formula (D) as claimed in claims 10 and 11, in which

5 R! is hydrogen, ethoxy, n-propoxy or a grouop of the formuta 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, cyclopropvlamino, N-cyclopropyl-N-methylamino, azetidinc or

pyrrolidino, in which

10 R® s pyridyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl or thiadiazolyl, each of
' which may be éubstituted_ by methyl, ethyl, fluorine or chlorine,

R? is hydrogen, ethoxy or n-propoky, 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 pyrrolidine,

where either R' or R? i 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®  ishydrogen,



ring to the tricycle, and is halogen, (G-C4)-alkyl or (G -C4)-al koxy, and
15 R 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, haloggﬁﬁi(01-c4)-alkyl, (Cc-CA4) -al koxy or
a group of the fornul a-NR11R12 in mhich 1 and R32 are independently of
. one anot her hydrogen, phenyl, benzyl or pyridyl nethyl or
together with tHe nlﬂ?%ﬁgﬂgé%gﬁ{ 0 which they 20 are bonded forma 4- to
7-menbered heterocycle, or R6 and R together with the phenyl ring to which
t hey are bonded Kfor miglogdtalip ﬂﬁbfmétﬁl& paiszSd%Hiloﬁ retdtBé 1o the Poink of Ifaka@nﬂt}tehﬁeml ts,
sol vates and sol vates, of the sal he eQ &2 A co oungag e formul a
(1) as clainmed in cl &n&Lo $e G eﬂ“ URHP PIgTiRg, bruipg, eyl s thypghgry or
N- propoxy or a grouopteky,t he fornula R8-C(=0) -NH, where ethoxy may be
substituted in position 2, and n-propoxy in p05|t|on 3, by nethoxy, ethoxy,
am no, nethylam no, ethylam no, isopropylam no, dinethylam no, _
dlethylénlno cﬁ&ﬁopropylarnino, N-eycl opr opyl - N- net hyl am no, azetidi no or
pyrrolidino, in which 10 R$ is pyridyl, pyrrolyl, imdazolyl, pyrazolyl,
triazolyl or thigadi a%@l'ob’dted RAM&S or ;Wﬂel ﬁclgltl'gﬁ-)‘elﬁﬁwew{ﬂ% bbﬁl%fqglk@é diﬁ{elﬁﬁlenyl

ethyl, fluorine or chlorine, R2 is hydrogen, ethoxy o - pr Xy, where
et hoxy may be substi tigdel thentrisnele.tandrin he onhey P?ﬁlfpﬂﬂow@}‘('ye ith Rpo@ldtlisd?}(d@gerby

met hoxy, et hoxy.’ am %orlr{g'?tcp%}lﬁgp@&nme, methyl, ethyl, methoxy, ethoxy or a group of the
' formula -NR"'R* in which '

10 - RY 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

RS and R7 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 (C1-Co)-alkoxy,
amino, mono- or di-(C;-Ce)-alkylamino, (Cs-Cs)-cycloalkylamino, N-(Cs-Ce)-
cycloalkyl-N-(C1-Ce)-alkylamino or by a 4- to 7-membered heterocycle which is

bonded via an N atom,



et hyl am no, isopropyl am no, dinethylam no, diethylamno, cycl opropyl anm no,
N- 15 cycl opropyl - N-net hyl am no, azetidino or pyrrolidino, where either R
or R2 is hydrogen but are not both simnultaneously hydrogen, R3 is hydroxy
and R is hydrogen, 20 or R3 and R together with the carbon atomto which
they are bonded forma group of the forWll-a >C=O, R5 is hydrogen, -188- n
is the nunber O or 1, R6 is located in the nmeta or para posi-tion relative to
the point of Ii nkage%ﬁretMOphﬂh%(Qﬁs)‘@M@nmm@ turd ok [be sulstititqdsbyf hyfsedyne,

chl orine, brom ne, g‘ar%tyb]ag(g a%ﬁ“moqﬁ J&?ﬁ%d; ﬁtahc? » and R is.located in

the meta or para posi mkage of the phenyl
ring to the tricycle, and in the ortho pOSItlon relative to R6, and is
hydrogen, fluori ne, amhihovhighe, bromi ne, nethyl, ethyl, nethoxy, ethoxy or a
group of the formula -NR 1R22 in which 10 Rn and R 2 are independently of

one anot her hydrogengsnet iy tr{%nbmg‘ng%)gqgw 10?}4{8 %X'Sﬁ’ﬁ%ﬁtméh’bygéhﬁ%iﬁ&her

~with the nitrogen atomto ey are rol
pi peridéno ring, or R6 amdaangeﬁ,oget her with the phenyl ring to which they
are bonded forma group of the 15 formula

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

membered heterocycle which is bonded via an N atom,

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

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

R} is hydroxy

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=Q,

R’ is hydrogen,

n is the number 0, 1, 2 or 3,

20 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;-Cg)-alkyl or (C;-Cq)-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 RS, and is hydrogen,
25 halogen, (CI—CG)-alkyl (Cy-Cy)-alkoxy or a group of the formula -NRMR™, in

which



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(=0)-NH, where ethoxy is substituted in position 2, and
Nn- propoxy in position 2 or 3 by (C1- CB% | koxy, am no, nono- or

i -(Cl-C6)-al kyl am no, (C3-Cs)- cycloalky?anlno N—(CB Cs) -

di
bonded vi a an N oot Fe0 R e neiepRuSantSu Hoeer g%qﬁ%@-@ﬁ,gmpmy _—

rray be substituted penhydr @wdylmét@l 6 ozathlO%ifh. tRMitOgen MO to Hhich they are
-(C1-A)-al kyl am no, _and In - or 6-menbered heteroaryl which

i
may be substituted Wﬂfé@&foma“épﬂwembsreéie‘fﬁ@%&en is ethoxy or
n- propoxy, where ethoxy is substituted in position 2 and n-propoxy in
position 2 or 3y by (Cl-C6)-al koxy, am no, nono- or di-(Cl-CB)-aIkyIanino,
(C3- GCs)-cycioal kyl am no, N-(C3-Cs)-cycloal kyl-N-(Cl1-C6)-al kyl anino or by a
4- to 7- menbered heterocycle which is bonded via an N aton1 10 where nono-
and di -Y CL- Cs) -Ri| a0gll Binipersher pwith the Phesiyl tee Suwhieh they e brpd oy are,ay group of the
(Cl- C4) - al koxy, a0, mono- or di-(Cl-C4)-al kyl amino, RRis hydroxy and R4
is hydrogen, 15 or R3 and R4 together with the carbon atomto which they
are bonded forma group of the :

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, moéno- or di-(C;-Cy)-alkylamino, (C3-Cg)-cycloalkylamino, N-(Cs-Ce)-
cycloalkyl-N-(Cy-C,)-alkylamino or by a 4- to 7-membered heterocycle which is

15 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- (Cl-C4)-alkylam1no
and in which

R® is a 5- or 6-membered heteroaryl which may be substituted by (Ci-Cy)-
20 élkyl or halogen, '

R? is ethoxy or n-propoxy, where ethoxy is substituted in position 2, and n-propoxy in
posi'tkm 2 or 3, by (C;-Cy)-alkoxy, amino, mono- or di-(C,-Cy)-alkylamina, (Cs-
Ce)-cycloalkylamino, N-(Cs-Cq)-cycloalkyl-N-{C-Cy)-alkylamino or by a 4- to 7-

membered heterocycle which is bonded via an N atom,



formula >C=O, R~ is hydrogen, n is the nunber 0, 1, 2 or 3, 20 R6 is | ocated
in the nmeta or para position relative to the point of |inkage of the phenyl
ring to the tricycle, and is halogen, (C-C6)-alkyl or (Cl-C6)-al koxy, and
R is located in the neta or para. posiL§]]on relative to the point of |inkage

of the phenyl ring to the tricycle, and’in the ortho position relative to

the Tormi a . NORI2, iR AEHRS HorGe Skramiay 30 418 TNclepaiiBind 3> SPothe  ©

anot her hydrogen, (C, - Coxeptvultkoxphamesl mond @RV, -0f)-4isldneiyd, met hyl , or
together with. the nitrogen atomto which they are bonded forma 4- to

7- menber ed heter,ocycle, or 5 R6 and R7 together with the phenyl ring to
whi ch t hey_arelz{‘)ondéﬂthdfﬁ‘xﬁh a group of the formula \-p and the salts,

sol vates and sol vates of the salts thereof. 10 14. A conpound of the fornula
(1) as clained gyp claim13, in which R is ethoxy, n-propoxy or a group of
the formula Rs-C(=O) NK-, where ethoxy is substituted in position 2, and
n-propoxy in positign 2 or 3, by (G-C4)-al koxy, amno, nono- or

di - (C3C4) - al ky} ami rAdtydfagss.c) - cycl oal kyl ani no, N-(C3- C5) -

cycloal kyl -N-(C -C4)-al kylamno or by a 4- to 7-nmenbered heterocycl e which
is 15 bonded w.a an N atom where nono- and di-(Cl-C4)-alkylam no in turn
may be substituted by hydroxy, ' '

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

. formula >C=0,
Q R’ is hydrogen,
10 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,-Cq)-alkyl or (Cy-Cy)-alkoxy,

and
PCT/EP2005/005298
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(Cl-A) -al koxy, amno, nono- or di-(Cd-C4)-alkylamno, and in which Rs is a
5- or 6-nenbered heteroaryl which nmay be substituted by (Cl-C4)- 20 al kyl or
hal ogen, R2 is ethoxy or n-propoxy, where ethoxy is substituted in position
2, and n-propoxy in position 2 or 3, by (Cl-C4)-al koxy, am no, nono- or

di -(Cf-C4)-al kyl am no, (C3- ©6)-cycl oal-k¢2am no,

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

het er ocycl BCMEPZIDSI09588nded via an N atom -191- where nono- and

di-(C -C)-alkylamno in turn may be substituted by hydroxy, (Cl-C4)-alkoxy,
am no, nono- or di-(Cl-C4)-al kyl am no,, R?#%s hydroxy and 5 R4'is hydrogen,
or R3 and R4 together with the carbon 2P0 0 which they are bonded form a
group of the formula >C=O, R5 is hydrogen, 10 n is the nunber 0, 1, 2 or- 3,
R6 is located in the meta or pars po3TFURNISIERti ve to the point of [|inkage
of the phenyl =ring to the tricycle, and is hal ogen, (Cl-C4)-al kyl or
(Cl-4)-al koxy, and PCT/ EP2005/ 005298UP]&Page 195 NOT FURNI SHED ti

5 FILING

10 ' - amino,
dimethylamino, diethylamino, cyclopropylamino, N-cyclopropyl-V-methylamino, azetidino or

pyrrolidino,
R’ 18 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 Q 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



[

UPON FILING - 192 - PCT/ EP2005/ 005298 Page 195 NOT- FURNI SHED UPON 5
FILING 10 am no, dinethylam no, diethylam no, cycl opropyl am no, _
N-cycl opropyl - N- et hyl am no, azetidino or pyrrolidino, R3 is hydroxy and
15 R4 is hydrogen, d or R3 and R4 together with the carbon atomto which
they are bonded forma group of the fed¥da >C=0, RS is hydrogen, 20 n is
the nunber 0 or 1, Rb is located in the meta or para position relative to
the point of | |Bt?kages Glatbhm th)dnmelylor pa:ra popiticn rblh’evettoﬂmw@impf lemicdcra o thd phenylne,

chl orine, brom ne, neth XYy ef.
located in the meta '8¥ atP%? é’g f‘rgle @Fé’ﬁ%é’(’fl ﬁ%étB’Slqﬁt Dfmq fﬁl’?'gbo “f the
phenyl ring to the tfhioiys| Rioriagdbrbmine ethi, Mhypo;ﬁethm@n ethekyabt uegrblq) R6theand
i s hydrogen, 12 -
formula -NR"'R’“ in which

5 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

RS 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 (VI)

15

in which R', R%, R® and R7 cach have the meaning indicated in claims 1 to 15,

characterized in that either

[A] éompounds of the formula (IT)



fluorine, chlorine, bromne, nethyl, ethyl, nethoxy, ethoxy or a group of
the fornmula -NR'R 2 in which 5 R" and R12 are independently of one another -
hydrogen, methyl, ethyl, benzyl or pyridylmethyl, or together with the
nitrogen atomto which they are bonded forma pyrrolidino or piperidino
ring, or R6 and R together with the phieayl ring to which they are bonded
forma group of the 10 formula O \-O and the salts, solvates and sol vates
of the salts thereof. 15. A process for §Wepar|ng a conpound of the fornula
(M) R2OR OR6 (VI), R7, 1S in whi R, R2, R6 and R7 each have the
meaning indicated in claims | to 15, ! acterlzed in that either [A]
conpounds of the fornula (11) -194- ¥OH in which R and R2 each have
the neaning indicated in clainms | to e reactdd,in an inert solvent in
the presence of a base with a conpgt wHormula (I111) OOAT X R 6

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 (II)

@ (1D,
5 in which R® énd R’ each have the meaning indicated in claims 1 to 15,
b & is a suitable leaving group' such as, for example, halogen, mesylate, tosylate or
triftate
and
T is (C1-Ca)-alkyl,
10 to give compounds of the formula (IV)
%
O
R’ 0

in which R', R, R%, R” and T* each have the meanings indicated in claims 1 fo 15,

subsequently converted by basic or acidic hydrelysis into carboxylic acids of the formula

V)



R7 5 in which R6 and R each have the neaning indicated in clainms 1 to 15,

X i1s a suitable |eaving group such as, for exanple, hal ogen, nesyl ate,
tosylate or triflate and T is (C-C4)-alkyl, 10 to give conpounds of the
formula (I1V) Rz "/ OO~T R ORs (N, ' inwhich R, R, R, R and
T each have the neanings indicated in-abains 1 to 15, subsequently
converted by basic or acidic hydrolysis into carboxylic acids of the formul a
N RO X (V), 7 inwich R, R, R and R each have the neaning indicated
inclains 1 to 15,. the latter arg then cyclized after activation with

phosphoryl chloride in the presepge. of @i s acid to give conpounds of
thJ R in which R, R2, R6 and R each
ai\ 1 tag 15, '
O

the formula (VI) RZ ORt ORs (
have the nmeaning indicated in c

in which R’, R%, R® and R” each have the meaning indicated in claims 1 o 15,

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

Lewis acid to give é_ompounds’ of the formula (VI)

R’ o
VI,
R1 ‘ ) Q RG ( )
_ 7
5 R
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 0O
_ CH, R
(VID,
R' ~ TOH
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
(V1)

Br

(vi),



or [B] compounds of the fornmula (MI) RR OJ / I CH3 (VIl), ROHI1.0 in
which R and R2 each have the neaning indicated in clains 1 to 15, are
initially converted by conventional methods into phenacyl brom des of the
formula. (VIIl) R 0 Br (W,  R1 O—I#g)% in which R and Rz each have the
meaning indicated in claims 1 to 15, and the latter are then cyclized in the

presence of a base to;, givg C ounds of the formula (1 RZO(IX), OR 5
Pnowhich R and Yool o sty %etﬂ%%‘ﬁ’fb%‘f’ mt%féﬂélﬂﬂm%l@f%i ms 1 to 15, |
subsequently bromnated in an inert solvent to give conpounds of the formula
(X) RZ O _ and the latter are then cyclized in the presence of a base to give compounds of the formula

(IX)

1 (IX),
R

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

N 5 Br ),
R

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)

1
2z
R O—?i—Ta
T4
\ Br

o 5 G,
10 R

in which R' and R* each have the meaning indicated in claims 1 to 15
and
T?, T? and T are identical or different and are each (C,—C4)~alkyi 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 (X1)



Sr (X)), OR inwhich R and R2 each have the nmeaning indicated in clains
Ito 15, and converted by conventional nethods into silyl enol ethers of the
formula (XI) T2 R21 OS-T3 / \ TIQ Br (XI) R 10 in which RL and R2
each have the neaning indicated.jgyclainse 1 to 15 and T2, T3 and T4 are

I dentical or different and are each (Cl-C4)-al kyl or phenyl, subsequently
reacted in an inert solventz n the presence of a suitable palladium catalyst
and 15 of a base with a conpgund of the fornula (XI1) -197- 0 fit (XIA R7
in which Ro and R each have the nmeaning indicated in claims | to 15 and z
I s hydrogen or nethyl, orz'&ae'ﬂ roups together forma CR2CE2 or

C(CH3)2- C(CH3)2 bridge, Rr®
(XID,

in which R® and R’ each have the meaning indicated in claims 110 15
and -

Z is lrydrogen or meﬂnyi, or the two Z groups together form a CH,CH; or C{CH;);-
C(CH;), bridge, ' '

to give compounds of the formula (XTIT)

in which RY, R? R%, R7, T%, T" and T* each have the meaning indicated in claims 1 to 15,

and the sily! group is subsequently eliminated again by conventional methods to give
compounds of the formuia (VI).

16. A compound as defined in any of claims 1 to 15 for the treatment and/or prophylaxis of

diseases.

17. The use of a compound as defined in any of claims I to 15 for the prophylaxis and/or
treatment of inflammatory and awtoimmune diseases, neurodegenerative disorders and

hyperproliferative disorders.

18. A medicament comprising a compound as defined in any of claims 1 to 15 in combination

with an inert, non-toxic, pharmaceutically suitable excipient.

19. The medicament as claimed in claim 18 for the prophylaxis and/or treatment of
inflammatory and autoimmune diseases, neurodegenerative disorders and

hyperproliferative disorders.



to give conpounds of the formula (XIIl) T2 R2 OSi-T3 1, TR ~ 0Rs
(xm> R7 in which Rl, RZ, R6, R, T2 T' and T4 each have the neani ng
indicated in clainms 1 to 15, and the silyl group is subsequently elim nated
agai n by conventional nethods to give conpounds of the formula (VI). 16. A
conmpound as defined in any of clains.igg.0 15 for the treatnment and/or

prophyl axis of diseases. 17. The use of a conpound as defined in any of

| ai | 15 f t t t of f | t d
cutor Al o Aumendd S, B PRRE: Rl Deens o BEERRem o R aRUR Rt | ve
di sorders. 18nechodgeticeaive disorderspid lgzpﬂgroafmiwpdﬂmderam ldefah$@d animalirty of

clains | to 15.in.conbi atlon n-toxic ha tically
Sultanl e exci BT anstion ameRrernd o R i cor ot RoEbiHo

prophyl axi s angfrofthiat BNk, @for d mddicansmtagdfined B «xtiérQif DRIARE 8Gind RS es,

neur odegenerative disorders and hyperproliferative disorders. -198- 20. A
nmet hod for the prophylaxis and/or treatnent of inflammtory and aut oi nmune
di seases, neurodegenerative disorders and hyperproliferative disorders in
humans and animals by admnistration adm nistration of an effective anount
of at |east one conmpound as defined in any of clainms I to 15, or for a
medi cament as defined in either of clains 18 and 19.



