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are known, whereby the Q-radical comprises quinoline and isoquinoline derivatives. In
the experiment, these coampounds show dissociations of actions between anti-
inflammatory actions and undesirable metabolic actions and are superior to the
previously described, nonsteroidal glucocorticoids or have at least just as good an action.
Moreover, these compounds have improved selectivity compared to other steroid
receptors.

It has now been found, surprisingly enough, that compounds of formulas (Ila)
and (IIb) are especially active and are dissociated with respect to side effects and are
preferably suitable for local administration.

This invention therefore relates to compounds of general formulas (IIa) and (IIb)
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branched and stand for a methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl
or n-pentyl, 2,2-dimethylpropyl, 2-methylbutyl or 3-methylbutyl group.

A methyl or ethyl group is preferred.

Radicals R' and R? preferably mean hydrogen, C,.;-alkyl, halogen or hydroxy.
Especially preferred are hydrogen, methyl, chlorine and hydroxy.

Thus, a special subject of the invention relates to compounds of general formulas
ITa and IIb, in which R' and R?, independently of one another, preferably mean
hydrogen, C,.3-alkyl, halogen or hydroxy.

Compounds of formulas I and IIb, in which R' and R?, independently of one
another, mean hydrogen, methyl, chlorine or hydroxy, are especially preferred.

One special aspect of this invention are the compounds of general formula Ila.

The term “local” comprises any possible administration of the compounds

according to the invention that makes possible direction penetration of the active

ingredient at the site of action.



The term "l ocal" conprises any possible adm nistration
of the conpounds according to,the invention that
makes possible direction penetfation of the active
ingredient at the site of action. 3 The conpounds of
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trifluoromethyl-pentylamino]-2-methylquinoline),
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-1-methylisoquinoline),
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]isoquinol-1(2H)-one,
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2,6-dimethylquinoline,
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-6-chloro-2-methylquinoline,
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-

trifluoromethyl-pentylamino]isoquinoline,
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trifluoromethyl-pentylamino]- 1-methylisoquinoline),
2(R)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]isoquinol-1(2H)-one,
2(R)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2,6-dimethylquinoline,
2(R)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-6-chloro-2-methylquinoline,
2(R)-5-[4-(5-Fluo'ro-2,3-dihydrobenzofuran—7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]isoquinoline,
2(R)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-

trifluoromethyl-pentylamino]quinoline,
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the compounds according to the invention, the following process steps can be
implemented:

Title compounds (IIa) and (IIb) can be synthesized by, for example, reductive
amination of the compound of formula (III) with 5-aminoquinolines or 5-
aminoisoquinolines, whereby, e.g., sodium borohydride or sodium cyanoborohydride are
considered to be reducing agents in the presence of an acid.
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i npl enented: Title conpounds (Ila) and (1l1b) can be
synt hesi zed by, for exanple, reductive am nation of
the conpound of formula (111) wth 5-am noqui nolines
or 5- am noi soqui nol i nes, whereby, e.g., sodium

bor ohydri de or sodi um cyanoborohydride are considered

to be educ ent n the e of a ci d.
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The above-cited esters are preferably ethyl esters but can be esters of type
—COOR?, whereby R’ means C,-Cs-alkyl.

A special subject of the invention is the production of compounds of general
formulas (Ila) and (IIb), by the aldehyde (III) being reacted under conditions of
reductive amination, optionally in two stages, with a 5-aminoquinoline derivative or a 5-

aminoisoquinoline derivative



FFF (MI) (MIl) (IX) CF3 OCF3 CF 0OHO2R3 CH 3
OH OHCO2R F (X) (XI') (XI'1) The above-cited esters
are preferably ethyl esters but can be esters of type
-COCR 3, whereby R3 neans Cl-C5-al kyl. A speci al

subj ect of the invention is the production of
conpounds of general formlas (Im) and (lI1b), by the
al dehyde (111) being re ét edgunde ’con't| ons of
reductive am nation, ystages, with a
5- am noqui nol i ne der| e_or '
derivative 8 R R N NHY: j N R2 whereby Rl and

R2 have the nmeani ngs That are ifdicated for the

coppounds of fornmulas Ila and Il b in claim1. Another
sthipgreky R F“4 Be h@Wéﬁmeawnggth@h@e indieated 506 thegromuoyagy efcformulas
(I'11), which can be obtained by reduction of the
cldmmﬂjﬂuimﬁla'g@ﬁeral formula X - used as a chiral

conmpound or as a racemate - in which R3 neans

Ci - C5- Ahdalitr, subjeeooftthe thvieatiorets hiodsrotiaion offatdekpderilly, avhich can be
one skilled in the art to formal cohol (XI) and

SeiSae B tedatiSAd A8 céthBOund of general formula X — used as a chiral

compound or as a racemate — in which R® means C,-Cs-alkyl, according to methods that
are known to one skilled in the art to form alcohol (XI) and subsequent oxidation also

according to methods of one skilled in the art to form aldehyde, or by reduced reduction,
according to methods known to one skilled in the art, of ester X directly to the aldehyde.

Another subject of the invention is the process for the production of the
compound of general formula X, which can be obtained by Friedel-Crafts alkylation of
5-fluoro-2,3-dihydrobenzofuran and then subjected to an enantiomer separation.

An alternative process for the production of the compounds of formulas IIa and
IIb is performed as follows:

Isobutene is reacted with use of a Lewis acid catalyst, for example TiCly,
Ti(OR?)s, TiCl,(OR?),, TiBry(OR?),, PdCly, PA(OR?)s, PACLy(OR?),, PdBry(OR?),,
ZnCly, ZnBr,, AICIs, AlBr;3, AIEtCl,, Al Me,Cl, Cu salts, e.g., Cu(OTf),, CuCl,, CuBr,,
Yb(OTf)s, chiral catalysts, such as, e.g., (BINOL),TiCl,, (BINAP),TiCl,,
(BINOL),PdCl,, (BINAP),PdCl,, (BINOL),TiBr,, (BINAP),TiBr,, (BINOL),PdBr;,
(BINAP),PdBr;, preferably FeCls, whereby R? means C,-Cs-alkyl,
with trifluoroethyl pyruvate to form 2-hydroxy-4-methyl-2-trifluoromethylpent-4-enoic
acid ethyl ester XII. This reaction product is then reacted in an additional reaction step

with 5-fluoro-2,3-dihydrobenzofuran to obtain a compound of formula (X). Reduction
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A special aspect of the invention is the use of chiral Lewis acid catalysts for the
process according to the invention.

One aspect of the invention is that the enantiomer separation is carried out in any
stage of the synthesis using column chromatography on a chiral phase. The separation
in the stage of the compound of formula Ila or IIb is a special aspect of the invention.
The enantiomer separation in the stage of ester XII or X is another important aspect of
the invention.

Another aspect of the invention is the separation of suitable racemic intermediate

stages of the synthesis using chiral adjuvants. The racemic intermediate stages can be

converted either with chiral adjuvants, e.g., bases into diastereomeric salts, or with chiral
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( 199 ) In this respect, auxiliary reagents are chiral diols that then form diasteromeric
ketals, which can be separated and then cleaved again.
¢) All acids that optionally can be obtained from the ester precursors by cleavage of
the existing ester function or by oxidation of compounds of lower oxidation
stages according to methods that are known to one skilled in the art;
Chiral alcohols or chiral amines can be used here as auxiliary reagents.
d) All precursors that contain an ester function can be converted by re-esterification
into diastereomeric esters, which then can be treated as described under c).
If the compounds according to the invention are present as racemic mixtures,
they can be separated into the pure, optically active forms according to the methods of
racemate separation that are familiar to one skilled in the art. For example, the racemic

mixtures can be separated into pure isomers by chromatography on an even optically
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In the case that the compounds of general formulas (1[a) and (1Ib) are present as
salts, this can be, for example, in the form of hydrochloride, sulfate, nitrate, phosphate,
pivalate, maleate, fumarate, tartrate, benzoate, mesylate, citrate or succinate.

Prodrugs are defined as compounds that are optionally changed only slightly
compared to the claimed compounds, lie within or outside the range of equivalence of
the claims, and are cleaved into the compounds that are claimed by metabolism in the
organism or by contact with the organism. The prodrugs are subject to at least one
biotransformatory step until the claimed compounds are released, which then exert their
pharmacological effect.

The binding of the substances to the glucocorticoid receptor (GR) and other

steroid hormone receptors (mineral corticoid receptor (MR), progesterone receptor (PR)
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inhibit the secretion of the cytokine IL-8, induced by lipopolysaccharide (LPS), in the
human monocyte cell line THP-1. The concentration of the cytokines was determined in
the supernatant by means of commercially available ELISA kits (efficiency of
dexamethasone = 100%): Example 1, ICso = 5.9 nmol (74% efficiency); Example 10,
ICso = 21 nmol (86% efficiency); Example 11, ICso = 8.5 nmol (61% efficiency);
prednisolone, ICso = 13 nmol (96% efficiency).

The anti-inflammatory actions of the compounds of general formulas (Ila) and
(IIb) were tested in the animal experiment by tests in the croton-oil-induced
inflammation in rats and/or mice (J. Exp. Med. (1995), 182, 99-108). To this end,
croton oil in ethanolic solution was applied topically to the animals’ ears. The test

substances were administered locally at the same time. After 16-24 hours, the ear
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adm nistered locally at the same tinme. After 16-24

h etrig pm cell cultures of treated rat hepatoma cells. The cells are treated for
phntemetrigall e 11 cul f drath lls. The cell d fi
24 hours with the test substances, and then the TAT activity is measured. The
compounds of general formulas (Ila) and (IIb) induce the tyrosine aminotransferase in
this test to a slight extent (efficiency of dexamethasone = 100%): Example 1, ECsy = 3.7
nmol (93% efficiency); Example 10, ECso = 10 nmol (92% efficiency); Example 11,
ECso = 4.0 nmol (86% efficiency); prednisolone, ECsy = 2.6 nmol (103% efficiency).

Another undesirable action that occurs especially after local therapy is the induction

of a skin atrophy, which leads to the skin’s loss of thickness, elasticity, and ultimately the

mechanical resistance of the skin. The potential of a substance to induce skin atrophy can

be determined in rats. The animals are treated for 18 days daily and locally in equieffective
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(i) Lung diseases that are accompanied by inflammatory, allergic and/or proliferative

processes:
- Chronic, obstructive lung diseases of any origin, primarily bronchial
asthma
- Bronchitis of different origins
- Adult respiratory distress syndrome (ARDS), acute respiratory distress
syndrome
- Bronchiectases

- All forms of restrictive lung diseases, primarily allergic alveolitis,
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obst r uct i.veTlawattidiafBaa&s of any origin, primarily
bronchial asthma - Bronchitis of different origins -

Adul t respivahg%y di stress syndronme (ARDS), acute
respiratory distress syndrone

- Collagenoses of any origin, e.g., systemic lupus erythematodes,
sclerodermia, polymyositis, dermatc;myositis, Sjogren’s syndrome, Still’s
syndrome, Felty’s syndrome

- Sarcoidoses and granulomatoses

- Soft-tissue rheumatism

(iii) Allergies or pseudoallergic diseases that are accompanied by inflammatory and/or
proliferative processes:

- All forms of allergic reactions, e.g., Quincke’s edema, hay fever, insect
bites, allergic reactions to pharmaceutical agents, blood derivatives,
contrast media, etc., anaphylactic shock, urticaria, allergic and irritative
contact dermatitis, allergic vascular diseases

- Allergic vasculitis



- Bronchiectases - Al fornms of restrictive |lung
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e.g., radiogenic pneunpnitis Sarcoidoses and
granul omat oses, especially Boeck's disease (ii)
Rheumati ¢ di seases/ aut oi nmune di seases/joi nt di seases
that are acconpani ed by inflannatory, al l ergic and/ or
prollferatlve processes: - fornms of rheumatic
dieYawylar daflmations (wwéulﬁ%éeé} d arthritis, acute
rheumatic fever, polynyal gia rheunmatica, Behcet's

di sease - Rwetteres madosaiteporal artcﬁltiammtﬂlomy nodosum
soft-tissue diseases of other origins - Arthritic
synpt ons -i NPéln@teeRI®IOfa degenerati ve joi nt di seases
(arthroses) - Traumatic arthritides - Vitiligo -
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Atopic dermatitis (primarily in children)

All forms of eczema, such as, e.g., atopic eczema (primarily in children)

- Rashes of any origin or dermatoses

- Psoriasis and parapsoriasis groups

- Pityriasis rubra pilaris

- Erythematous diseases, triggered by different noxae, e.g., radiation,
chemicals, burns, etc.

- Bullous dermatoses, such as, e.g., autoimmune pemphigus vulgaris,
bullous pemphigoid

- Diseases of the lichenoid group,

- Pruritis (e.g., of allergic origin)

- Seborrheal eczema

- Rosacea group

- Erythema exudativum multiforme

- Balanitis

- Vulvitis



contrast nmedia, etc., anaphylactic shock, urticaria,
allergic and irritative contact dermatitis, allergic
vascul ar di seases - Allergic vasculitis 16 (iv)
Vascul ar inflammations (vasculitides) - Panarteritis
nodosa, tenporal arteritis, erythema nodosum -

Pol yarteris . = . ulomatosis -
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(vii) Liver diseases that are accompanied by inflammatory, allergic and/or proliferative
processes:
- Acute liver cell decomposition
- Acute hepatitis of different origins, e.g., viral, toxic, pharmaceutical
agent-induced

- Chronic aggressive hepatitis and/or chronic intermittent hepatitis

(viil) Gastrointestinal diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:

- Regional enteritis (Crohn’s disease)

- Colitis ulcerosa

- Qastritis

- Reflux esophagitis

- Ulcerative colitis of other origins, e.g., native sprue

(ix) Proctologic diseases that are accompanied by inflammatory, allergic and/or

proliferative processes:



- Erythema exudativummultiforne - Balanitis -
Vulvitis 17 WManifestation of vascul ar di seases - Hair

| oss such as al opeci a areata t aneous | ynphoma (vi)
Ki dney di seases that are acconpani ed by inflamatory,
allergic and/or proliferative processes: - Nephrotic

syndrone - ﬁl :!11 eré%%]gi tides, e.qg., glonerul onephritis
(vii) Liver Ar'sSE45eS that are acconpani ed by
inflammatory, allergic and/or proliferative

processes: NEIH® |iver cell deconposition - Acute
hepatitis of different origins, e.g., viral, toxic,
phar maceut i damorrhgidpt - i nduced - Chroni ¢ aggressive
hepatitis and/or chronic intermttent hepatitis (viii)
Gast r oi nt-eskdiommthidpsetities that are acconpani ed by
inflammatory, allergic and/or proliferative
processes: - Regional enteritis (Crohn's disease) -
Colitis ulcerosa - Gastritis - Reflux esophagitis -

;{3{?5%% EasEQlHat 48 agéon%atﬂ?erd Wiinﬂiuﬂﬁl’ato‘?y,gall’eré?@glildl/gr proliferative
processes:
- Allergic keratitis, uveitis, iritis
- Conjunctivitis
- Blepharitis
- Optic neuritis
- Chorioiditis

- Sympathetic ophthalmia

(xi) Diseases of the ear-nose-throat area that are accompanied by inflammatory, allergic
and/or proliferative processes:

- Allergic rhinitis, hay fever

- Oftitis externa, e.g., caused by contact dermatitis, infection, etc.

- Otitis media

(xi1) Neurological diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:

- Cerebral edema, primarily tumor-induced cerebral edema

- Multiple sclerosis

- Acute encephalomyelitis



(ix) Proctol ogic diseases that are acconpani ed by
i nflammatory, allergic and/or roliferative
processes: 18 Anal eczema FisSures - Henorrhoids
I di opathic proctitis (x) Eye diseases that are
acconpani ed by inflammatory, allergic and/or

prolifergtéggmn racesses: Al lergic keratitis, uveitis,
iritis - nju clivitis - Bl epharitis - Optic
neuritis -_Chorioiditj

- Synpat hetic ophthal ma (xi)
D seases - of VETRISEEFITRISONVHFORY. e RADH I nog g Spasms
acconpani ed by inflammatory, allergic and/or
proliferatifeutpspioalspedinjuryAl | ergic rhinitis, hay
fever - Oitis externa, e.g., caused by contact
dermatit ks, Strolfeecti on, etc. - Oitis nmedia (xii)
Neur ol ogi cal di seases that are acconpani ed by
inflammatory, allergic and/or proliferative
processes: - Cerebral edema, primarily tunor-induced

C&fiSbBﬁJonﬁjs%g?es that ¥H Jcic&lnﬁarﬁ&i &y Hﬁfaﬁlmatory, allergic and/or
proliferative processes, such as, e.g.: M. Hodgkins or Non-Hodgkins lymphomas,
thrombocythemias, erythrocytoses

- Acquired hemolytic anemia

- Idiopathic thrombocytopenia

(xiv) Tumor diseases that are accompanied by inflammatory, allergic and/or

proliferative processes, such as, e.g.: carcinomas or sarcomas

Acute lymphatic leukemia
- Malignant lymphoma

- Lymphogranulomatoses

- Lymphosarcoma

- Extensive metastases, mainly in breast, bronchial and prostate cancers

(xv) Endocrine diseases that are accompanied by inflammatory, allergic and/or
proliferative processes, such as, e.g.:

- Endocrine orbitopathy

- Thyreotoxic crisis

- De Quervain’s thyroiditis

- Hashimoto’s thyroiditis



- Acute encephal onyelitis 19 - Meningitis Various
fornms of convulsions, e.g., infantile noddi ng spasns
Acute spinal cord injury Stroke (xiii) Blood diseases
that are acconpanied by inflammatory, allergic and/or
proliferative processes, such as, e.g.: M Hodgkins or
Non- Hodgki ng, l.yaRho se L hrombocythem as,

eryt hrocyt oses - Acquired henolytic anema -

I di opat hi ¢ .hropbocyt openi.a.(xiv) Tunor di seases that
are accorpa Fgﬂﬁgvu%ﬁﬂﬁgﬁﬁﬁP%ry, al l ergi ¢ and/ or
proliferative processes, such as, e.g.: carcinomas or
sarconmas -- Arnpeadepeigiegtttc | eukenia - Mal i gnant

| ynphorma - Lynphogranul omat oses - Lynphosarcoma -

Ext ensive netastases, mainly in breast, bronchial and
prostate cancers (xv) Endocrine diseases that are
ag&HnPadiinesid bigsiettdnapands Ogrift-vatsuehgstaiseasy or
proliferative processes, such as, e.g.: - Endocrine
orbitopathy - Thyreotoxic crisis - De Quervain's
thyroiditis - Hashinoto's thyroiditis

(xvii) Severe shock conditions, e.g., anaphylactic shock, systemic inflammatory

response syndrome (SIRS)

(xviii) Substitution therapy in:

- Innate primary suprarenal insufficiency, e.g., congenital adrenogenital

syndrome

- Acquired primary suprarenal insufficiency, e.g., Addison’s disease,

autoimmune adrenalitis, meta-infective tumors, metastases, etc.
- Innate secondary suprarenal insufficiency, e.g., congenital

hypopituitarism

- Acquired secondary suprarenal insufficiency, e.g., meta-infective tumors,

etc.

(xix) Vomiting that is accompanied by inflammatory, allergic and/or proliferative

processes:

- e.g., in combination with a 5-HT3 antagonist in cytostatic-agent-induced

vomiting

(xx)  Pains of inflammatory origins, e.g., lumbago



20 Basedow s di sease Granul omatous thyroiditis
Lynphadenoi d goiter (xvi) Crgqﬂ and tissue

transpl ants, graft-versus-host®di sease (xvii) Severe

shock conditions, e.g., anaphylactic shock, systemc
inflanmatory response syndronme (SIRS) (xviii)

Subst .t utyon therapy in:. = lnnate,pri.nary su r ena
st o KRR RGE G Rhet ot iscp S P B SR BRSRicependent
syndrone - Acquired primary. suprarenal insufficiency,

e.g., Addiadeiss cORKaEhEGS, Cullaims At MO s ARRenpres after Percutaneous
met a-i nfective tunors, netastases, etc. - Innate
secondar yrasiiynmebangioplastyu Adgheinansdiseasegacutcandgdniniepain,
hypopi tuitari sm- Acquired secondary suprarena

i nsuf fi cageriysclesnss, reperfitsion infue tongestiverheas failugd, tnyocardial
(xix) Vomting that is acconpanied by inflammtory,

al I er gi ¢ iiR@Hion, thirhl &H%@tnwﬁple Bf 2R B§ 88 Secondfrydo trabfla, acute

conbi nation with a 5- antagoni st in

cytostat ?ﬁﬁ%@%ﬁinﬁﬁféﬁ?ﬁgﬁ?ﬁﬁ?& n%g%gfiﬁand(%gbaﬂ?mg gssociated with

i nfl ammatory ori gi
0 et R LSRR Ssf RheREE O B e e
GQuil I ain-Barre syndrome, restenoses after percutaneous

The local administration of the compounds or mixture thereof according to the
invention for treating the diseases that are cited under Items (i), (ii), (iii), (v), (viii), (ix),
(x), (x1), (xv), (xx), and (xxi) is preferred.

The invention also relates to combination therapies or combined compositions, in
which a glucocorticoid receptor (GR) agonist of formula (I) or a pharmaceutically
acceptable salt thereof, or a pharmaceutical composition that contains a GR agonist of
formula (I) or a pharmaceutically acceptable salt thereof, is administered either
simultaneously (optionally in the same composition) or in succession together with one or
more pharmaceutical agents for treating one of the above-mentioned pathologic conditions.
For example, for treatment of rheumatoid arthritis, osteoarthritis, COPD (chronic
obstructive lung disease), asthma or allergic rhinitis, a GR agonist of this invention can be
combined with one or more pharmaceutical agents for treatin.g such a condition. When
such a combination of a GR agonist of formula (I) or a pharmaceutically acceptable salt
thereof is administered by inhalation, the pharmaceutical agent that is to be combined can
be selected from the following list:

- A PDE4 inhibitor including an inhibitor of the PDE4D isoform;



transl um nal angiopl asty, Al zheiner's di sease, acute
and chronic pain, arteriosclespsis, reperfusion
injury, congestive heart failure, nyocardia
infarction, thermal injury, multiple organ injury
secondary to trauma, acute purulent meni ngitis,
necroti zi ng,ent e [ ndr o assaqci at ed
wih herodarsah Rl radY S0 GT 5 R R
transfusion. The | ocal, adn1n|strat|on of the conpounds
or mxt ure PREPOGETENANPETEENloIseRTEnaling, Abiti¢rgh, sglpytamol,
treating the diseases that are cited under ltems (i),
(ii), (iii )forrpot)erol(salmqttyrol (arbytaline( srypiprgmaline, bitakerol mesylate
(xx), and (xxi) is preferred. The invention also

rel ates to pievdsrokadriindacatbei;api es or conbi ned
conpositions, in which a glucocorticoid receptor (GR

agoni st of AGHuSdhrdne(rkde fpwraatath@%nm@IahM M2 or M3
acceptabl e salt thereo or a pharmaceuti cal

conposi ti onar{t%t%}ns?g {PdsNfor Bxd gﬁl@gﬂf%r@%%l étlvefl\?ﬁ gﬂl’tk@on@t? such as,

or a pharnmace |cal y atce t

adm ni stered eith nul t aneou naII in the
same composi ¥ FEIPIE PR "%‘H‘&@’é%'gldgn‘){%"g’ﬁg‘%g IS o rppitin

or nore pharmaceutical, agents for treating one of the
above- nent i BR epﬁF?f&FB‘ﬁF@”@@ﬁéﬁpﬂrie@ns For exanpl e,

for treatnment of rheurmatoid arthritis, osteoarthritis,
COPD (chronAonmbb@QWthdd@nmbm@r@kg@aﬁe&ﬁma@uﬁna,ﬁrexmnpk,a
allergic rhinitis, a GR agonist of this invention can

be conbi nedCRiltréceptoe amagoniste ophar maceut i cal agents

for treating such a condition. Wien such a

combi nat i.onARfintAbitdR 0B8R P38 kirde fuRédBA @ (1) or a
pharmaceutically acceptable salt thereof is

adm ni stered by inhal ation, the pharmaceutical agent
that is to be conbined can be selected fromthe

i o VBt e ok on sl et conain o e

(3. sub2. adrenocept or agoni st, such as, for ex nE

v eiioacan de ged 105 gieptgreat eorropides ehadditipnal pathologic conditions
al buterol, sal butanol,

that are not mentioned above, for which synthetic glucocorticoids are now used (see in

this respect Hatz, H. J., Glucocorticoide: Immunologische Grundlagen, Pharmakologie
und Therapierichtlinien, Wissenschaftliche Verlagsgesellschaft mbH, Stuttgart, 1998).

All previously mentioned indications (i) to (xx) are described in more detail in
Hatz, H. J., Glucocorticoide: Immunologische Grundlagen, Pharmakologie und
Therapierichtlinien, Wissenschaftliche Verlagsgesellschaft mbH, Stuttgart, 1998.

For the therapeutic actions in the above-mentioned pathologic conditions, the
suitéble dose varies and depends on, for example, the active strength of the compound of
general formulas (IIa) and (IIb), the host, the type of administration, and the type and
severity of the conditions that are to be treated, as well as the use as a prophylactic agent or

therapeutic agent.



fornoterol, salneterol, terbutaline, orciprenaline,
bitolterol nesyl ate, plrbuterol or indacaterol; A
muscari ne receptor antagoni st %%or exanpl e, an M , M

or M3 antagonist, such as, for exanple, a nore

sel ective M3 antagonist) such as, for exanple,

i pratrgpi.um brom de otr0|tnnbrom e, itro

br o AL 37SnEiRS EpfiR b L HEdarieainds Sacdtiing s Misption for the
t he chenDklne receptor function (such as, for exanple,
apProgustion ofa gharBraceniicalggeilst ) or An i nhibitor of the

p38 ki nase function. Moreover, the conpounds of

gener aln afldition) the invemtzon paenddest I b) according to the

i nvention can be used for treatnent and prophyl axis of

addi ti@nal [Tathed efyine of diedbmipomsls of Ramulk €llacind (IIb) according to
nmenti oned above, for which synthetic glucocorticoids

are now useghe (BRatidMor thithite HRRBEL thédirdduckon df a medication for

G ucocorti coi de: Innunologlsche G undl agen,

Pharnakolog pierichtlinien,

VVssenschaf Unggqg %gégesellschaft nboH, Stuttgart

1998) revi ously ned i ndi )t

Gy i aeBarssarinds fited fefgmikaPRRagE it bpodss comprises an
G ucocorticojde; |nmunol ogi sche G undl agen,

Phar makol ogqicgm&ﬁgatloﬂfgraa@rr@,up@ftthq Gimneund according to the invention
W ssenschaftliche Verl agsgesel |l schaft nmbH, Stuttgart,

1998. For t wherehethapmounicsuppessentheidisegse@nd whereby the amount of the
above-nenti oned pat hol ogi c conditions, the suitable

dose vari escamsbuele pegivkn 1R, pafiet whvaeqli®s sidher reditaten;
strength of the conmpound of general formulas (11a)

and (1{if) . P\%aﬂt@a%%utléah&)rﬁﬁﬂgﬁloﬁffoﬁ%ﬁhﬁ’g §M9§A9@’saﬁﬂ%atment

the type and severity of the conditions that are

be treated, pY&%é bn tg{;@orﬁfpﬁoﬁn&sac@oxﬂt qg}’ﬂeﬁﬁ%én%o?%ref?ﬁxture

or t her apeu I'C agen nventl n re
]E gre ;J ﬁg of thereo% ar{H3 at ra(sjtson%c}g:h%;rgac%gtica? ac‘ijtr}\?anlt Qr\llcﬁonrt \Ize cle.

In particular, the use of the compounds according to the invention for treatment of
inflammatory diseases is a subject of the invention.

In general, satisfactory results can be expected in animals when the daily doses
comprise a range of 1 pg to 100,000 pg of the compound according to the invention per
kg of body weight. In the case of larger mammals, for example the human, a
recommended daily dose lies in the range of 1 pg to 100,000 pg per kg of body weight.
Preferred is a dose of 10 to 30,000 ng per kg of body weight, and more preferred is a
dose of 10 to 10,000 pg per kg of body weight. For example, this dose is suitably
administered several times daily.

The formulation of the pharmaceutical preparations based on the new compounds

is carried out in a way that is known in the art by the active ingredient being processed

with the vehicles, fillers, substances that influence decomposition, binding agents,



producti on of a pharnmaceutical agent. In addition, the

i nvention provides: (i) The usg of one of the

conmpounds of fornulas (I1a) and (I'l'b) according to

the invention or m xture thereof for the production of

a nmedication for treating a DISEASE; (ii) A process
amngisf%ri%rtspﬁgrigé)nr S .ta[)seo%énrt]% .dﬂuglt S,%§§rin > & decPlr & Egl%ring agents, etc.,
conpri ses’ an AEPRTLT ST CORTET Tan CAMDTATCOr <% RR

C ound according tq the inyvention . whereby th

e CanpRbased i wlenif %s%decogﬁar%@?oeﬁv e inpn af

of the conpound is given to a patient who requires _
sadeninigtrateyl clatthis sase; raferpnos ip maderte Bemingion’ s Bhgggwiceytisal Science,
for treating a DI SEASE, said treatnment conprises one

of 5"t Biditicm iy auknRisb liabing (inmmny E ashRerinayleatia §1986). Midditiveethat are
thereof and at | east one pharnaceutical adjuvant

aquetable fYelBtdlla@miniBradntdr€ edpaéially prfdted. of the

compounds according to the invention for treatnent of

i nf | anfRIRLMIH SIEERRR, Espeialy PibREL cOfted &%létﬂ\ég&gie?gpills,

In general, satisfactory results can be expecte

ani nals when.the daily doses conprise a fange_ of !

BB a0t R R SBEPp R Rl fRES e sutale.

i nventjon per kg of. body weight. In the case q
Iarger‘ﬁﬁﬁﬁ?ﬁgﬂ 8?“@%%H%¥é”? 1en RIFRAFRN0LS aeOsHA¥nded

daily dose lies in the range of 1 g to 100,000 g per

kg of udytraseitighlar injeatiene¢areapanslinglyipreparssl ciystal guspensions can be
30,000 g per kg of body weight, and nore preferred is

ausedose of 10 to 10,000 g per kg of body weight. For
exanple, this dose is suitably adm nistered severa

times fiRiihtYamddealat ofjéaHonl AqBo@f anﬂhﬁlyﬁgﬁﬁﬂf@@@hﬁﬁ&@'or suspensions
preparations based on the new conpounds is carried

O4Hd do e%ﬁ@ﬁgf%&g% ﬁg&&‘?&ﬁ dfptN&gart by the active

i ngredi ocessed W th the vehicles,

L: lnljieglgdr éééé{%fatsd?nqglesgatﬁohn?{hel n%f“! cl'loerr%:o%ngse & eoﬁc’slea 4Pl form of
suppositories, capsules, solutions (e.g., in the form of enemas) and ointments both for
systemic and for local treatment.

For pulmonary administration of the new compounds, the latter can be used in
the form of aerosols and inhalants.

For local application to eyes, outer ear channels, middle ears, nasal cavities, and
paranasal sinuses, the new compounds can be used as drops, ointments and tinctures in
corresponding pharmaceutical preparations.

For topical application, formulations in gels, ointments, fatty ointments, creams,
pastes, powders, emulsions, solutions and suspensions are possible. The dosage of the

compounds of general formulas (Ila) and (IIb) should be 0.01%-20% in these

preparations to achieve a sufficient pharmacological action.



24 noisturizers, lubricants, absorbents, diluents,
flavoring correctives, coloring agents, etc., that

are comonly used in galenicals and converted into the
desired formof admnistration. In this case,

reference is made to Renington s Pharnaceutica

Sci en 15°h Editian

pennoyl 14RT S 5T Rar e s Pt f B Riyla G and )
Iocal adm ni stration are especially referre

Feaprdingie s v ertionss t %rﬁ%"d’l“ﬁlaFS‘/Vet inrediests. dp 33@&% the compounds
tabl ets, capsules, pills, powders, granulates,

| Ssngrekiormulas éHe) atsnds(llbbmlogil@m@ the inyghiien @A Par péthe invention as
suitable. For parenteral admnistration, injection
ptherppe it iacting iagredipots sodether with Iphzirmar:artiaﬁll}i @ arible and acceptable

i njection, correspondingly prepared crystal

SddpRARG AN SelGabs. be  used. For intramuscul ar injection,
aqueous and oily injection solutions or suspensions

and c Oﬁ{ejﬁ@é?{i‘igh Ao g&ﬂﬁﬁseﬁ E%ngélﬂir&l c%g@ogﬁoﬁ' Elgigconlt:agﬁs one of the

rect al m ni strati on e new conpoun can

&a@gﬁaeceﬁﬁ%ngec AREBRhEng 8 %ffﬁ%ﬁwﬁé’r' rﬁ%e%?ﬁ&feofor
systen1c and for cal eat nent . For pul ponar
d&ﬁffﬂ?@t‘?%ﬂlwﬂm@f‘mﬁ%ﬂﬁ GHeeloHA duhanaceyical g pormpatible sl or
used in the formof aerosols and inhalants. For |oca
aphenhacguiieahly compyigde adjuvasis asdveliblgninel s, middl e ears,
nasal cavities, and paranasal sinuses, the new
conpounds can be used as drops, ointnents and
tinctures in correspondi ng pharnaceutica
preparations. For topical application, fornulations in
gels, ointnents, fatty ointnents, creans, pastes,
powders, enul sions, solutions and suspensions are
possi bl e. The dosage of the conpounds of genera
formulas (Il1a) and (I1b) should be 0.01% 20% i n these



preparations to achieve a sufficient pharnacol ogi ca
action. 25 The invention also _conprises the conpounds
of general fornmulas (lla) and %611b) according to the

i nvention as therapeutic active ingredients. In

addi tion, the conpounds of general fornulas (Ila) and

(I'l'b) .accordi to the invyention art of. th . .
{nvent e oS pePu g 15 mots FhedSinamblion gbe fyenton
wi th pharmaceutical |y conpati bl e and acceptabl e )
Qb thRr Htendingdhgtdhpecliraiied thersto; e syntheseapiisposan resagsogs, which
phar maceuti cal conposition that contains one of the
phranotetisslased aithin the sdope ot hapupenidentscare mtieatly prior atend can be
i nvention or mxture thereof or pharmaceutically

cduriyad frbomefs @kdmpla,eWend8/ 54189 and MaD DR/ e L3, 32D 108/082280 or WO
conpati ble salt or pharmaceutically conpatible
agh/oppants and vehicles. 26 The exanpl es bel ow are

used for a nore detail ed explanation of the invention

wi thout intending that it be [imted thereto. The

synt heses of inportant precursors, which are not

di scl osed within the scope of the experinents, are

al ready prior art and can be derived from for

exanpl e, WD 98/54159 and WD 02/ 10143, WO 03/082280 or
ViPe(ys1e082827. Experiments Exanple 1

5-[4- (5-Fl uoro- 2, 3-di hydrobenzof uran-7
yl)-2-hydroxy-4-nmethyl -2-trifluoronethyl -

pent yl am no] - 2- met hyl qui nol i ne

AEXdmpledor o- 2- hydr oxyphenyl ) - 2- hydr oxy- 4-net hyl - 2-tri f

| uoronet hyl -valeric acid ethyl ester A solution of

45 (278 FURN-0-2%- AR Brob Y RGN Y73 DI ERXY -4m BB DY Yrifuoromethyl-

pentylamino]-2-methylquinoline

4-(5-Fluoro-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-valeric acid ethyl
ester

A solution of 4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-valeric acid ethyl ester (WO 00/32584) (10.83 g, 30.74 mmol) in
dichloromethane (200 ml) is mixed with 1 M boron tribromide-chloroform solution (60
ml) while being cooled in an ice bath, and it is stirred for 3 hours at 2 - 4°C. The batch
is poured onto ice and saturated NaHCOj5 solution, and it is stirred for 30 minutes while
being cooled with ice. The organic phase is separated, and the aqueous phase is
extracted twice more with dichloromethane. The combined, organic extracts are washed
with saturated NaCl solution, dried (Na;SO4) and concentrated by evaporation in a

vacuum. Column chromatography of the residue (silica gel) with hexane-ethyl acetate



trifl uoromethyl -valeric acid ethyl ester (WO
00/32584) (10.83 g, 30.74 mmol), in dichloronethane
(200 M) is mxed with 1 Mboron tribrom de-chl orof orm
solution (60 m) while being cooled in an ice bath,
and it is stirred for 3 hours at 2 - 4C. The batch is

PR 001 58 LR A AR i O Bl s 40
ani ¢ phase is separated, and the aqueous
pﬁ}g%ducg a%au? P p 9

Tacted twice nore with dlchloronethane
The cqonbi ned, organic extracts are washe

satur a%%@oosl‘cﬂﬁ}t CH1LIa? re1d2?(0ﬂa32§oll)416{ﬁc3H) 1 47 (s, 3H), 2.52 (d,

concentrated by evaporation in a vacuum Colum
cHil p 287ddy Hiph ¥.56f(bt. hEH), 8si6dde, 115), #ild &dqgdl), ol iis, 1H), 6.59 (dd,
hexane-et hyl acetate 27 vyields 5.36 g of product.

By, act7i(@dd,aft)t 90 agtleeys phase MAth et hyl acetate
yields 4.0 g ‘of product again. 'H NVR (300 M,

CDC13); 8 = 1.22 (t, 3H), 1.41 (s, 3H), 1.47 (s, 3H)),
2.52 (d, 1I—|),287(d||—|),355(br | H, 3.76

}(_6192 -4! lﬂ)(agldlorqéﬁ_@yl) ¢ f?ﬁ‘(txaaﬁmfzt(h{y() 2- trzﬁgdromeggzl-galehc acid ethyl

2- Al l yl oxy-5f| uorophenyl) - 2- hydr oxy-4-nmethyl -2-trif
IQ§ onet hyl -val eric acid ethyl ester Potassium
carbonate (4.15 g, 30 nmol) and allyl brom de (2.16
m , 25PqwRsium earbonasgidield g.30ammol)and eHyldfromide (2. 16 ml, 25 mmol) are
4- (5-fl uoro-2-hydroxyphenyl)-2-hydroxy- 4- net hyl -
taddbd woa sotetidry ot 4+63-Anoro- Zahydioeyﬂhyhylmt}@rdrc(@.-%eghyl-2-
15.84 mmol) in DMF (50 mM) while being cooled with

i t?l‘ﬂuoﬁrﬂ&l‘iylzlat&iéra%lc?éthﬁQs@p(B M bers.é ﬁﬁHﬂﬁn@MFQQ@}nl) while
tenperature, the batch is poured into ice water and

SEGEHE A B B e 1B T B e
S Pyt \Af‘tgﬂg%‘\é%gh@rge?’%&?f“egé”é RS eR s B, ng copbined
tcl;]rgamcrzJ regtgeﬂzts are dried (Na,S0O,) and concentrated by evaporation in a vacuum.
Column chromatography on silica gel with hexane-ethyl acetate yields 5.7 g of the
product.
'H-NMR (300 MHz, CDCly); & = 1.18 (t, 3H), 1.39 (s, 3H), 1.45 (s, 3H), 2.54 (d,
1H), 2.91 (d, 1H), 3.48 (br., 1H), 3.65 (dq, 1H), 4.09 (dq, 1H), 4.55 (dt, 2H), 5.31 (dq,

1H), 5.45 (dq, 1H), 6.09 (ddt, 1H), 6.76 (dd, 1H), 6.84 (ddd, 1H), 6.91 (dd, 1H).

4-(3-Allyl-5-fluoro-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-valeric acid
ethyl ester
4-(2-Allyloxy-5S-fluorophenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-valeric

acid ethyl ester (5.65 g, 14.93 mmol) is heated in the microwave for 10 minutes to



"H NMR (300 MHz, CDC13); 6 = 1.18 (t, 3H), 1.39 (s,
3H), 1.45 (s, 3H), 2.54 (d, |_H), 2.91 (d, | H), 3.48
(br., 1H), 3.65 (dg, | H, 4.0% (dg, | H), 4.55 (dt,
2H), 5.31 (dg, 1 H), 5.45 (dq, 1 H), 6.09 (ddt, 1 H),
6.76 (dd, 1 H), 6.84 (ddd, 1 H), 6.91 (dd, 1 H).

4-(3-A_lyl-S. . : : s .
fﬁ?gpo Tlé‘)é HWF‘BQ%H%IWS)P“EﬁﬁS‘/ BY syma. cheqmgsperaphy pi filige gel with
met hyl -val eric acid ethyl ester 4-(2-A

| haxansrethyk aqgto phéhglof pgldwyw oRtpinednet hyl - 2-t ri f | uor om
ethyl-valeric acid ethyl ester (5.65 g, 14.93 mml)

i s heafrbNMR (300eMHzL CRMEY)es For231Q, I uHegs 1 3H)28.4528BE), 2.60 (d,
The reaction mxture is purified by colum

mPQB;tsqef ﬁﬁm mdszlll) aaoq®t., Y, 8. 83*1@361!}?;, &.tﬂ%hce, 1H8, 5.09 (br.,

acetate. of product s o%t ai ne
a1 5%%5’1@55’26&9&?’%)7@9559« his. é%gcﬁ:ﬁ& 63385,
(br., I H, 3.83 (dg, I H), 4.14 (dq, | , 5.09 (br.

| H. 5.23 (dq, IH),526(dq IH),599(ddt | H).
6.72

- £ Uéi WIQJHVQW@Qyi 8- hyc(rzx)rw}j)@kvef()hﬁm@éwﬂwyethyl 2-

- 2-hydroxy-4-nmethyl -2- trifluoronmethyl-valeric acid
etriffuoremarkyl-valeric acid ethyl ester

4 (3 Al'l'yl -5-fl uoro-2-hydroxyphenyl ) - 2- hydr oxy- 4- met hy

2- t r4{3-u0ly 0oEtRyd-2-aksxdybh Tthedayy-4ese@k1-2 4rifudomethyl-
12 95 H%D|)Wln acetoggﬂ(Z%E ???yangama¥er (35 n1? grgme 4

'T%?f&%jc id chm' &?Jrgxb@rl@.bglnhﬂ&) %zﬁc@ﬁ)nlang@fh?) dndi: vza':_ferq32 ml) are

and osm um t et roxi de sol ut1 on

(r%ph%vp h werh?tpgln{cgaﬁ ollne o?(yc{eatp gé Y\Pﬂdg,l §1 %mo?)oz%n%do 4 ml of

m nu ours
erat ure, e.ba LS m.xed wt .. I
T TSR S PTE St oY e et Pytp Bl hBRe 59 ée‘é}&;?%"‘ﬁi‘ with ice.
roomtenperature. For working-up, acetone is
afEer 3Q mepusgsrat 2RC and 46 Apyrs &t eest wmperatyrethe bafich iemixed with
taken up in ethyl acetate (200 m) and water (150
manothea @B mhef pihasmsteardds epatiat &d. stified farfldassit rquinaenperature.
is extracted twice nmore with ethyl acetate, the
CR&OlaYR theelip) Yibetagets i #illed bffas b FodfyEevaporator, the residue is taken up in
ethyl acetate (200 ml) and water (150 ml), and the phases are separated. The aqueous
phase is extracted twice more with ethyl acetate, the combined ethyl acetate extracts are
washed with saturated NaCl solution, dried (Na;SO4) and concentrated by evaporation.
Column chromatography on silica gel with hexane-ethyl acetate yields 5.27 g of 4-(3-
(2,3-dihydroxypropyl)-5-fluoro-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-valeric acid ethyl ester. The latter (5.2 g, 12.6 mmol) is stirred with
sodium periodate (5.39, 25.2 mmol) in THF (75 ml) and water (12.5 ml) for 24 hours
under nitrogen. The batch is concentrated by evaporation, and the aqueous residue is

extracted three times with ethyl acetate. The combined organic phases are washed with

saturated NaCl solution, dried (Na,SO4) and concentrated by evaporation in a vacuum.



washed with saturated NaC solution, dried (Na2SO4)
and concentrated by evaporatio Col umm

chromat ography on silica gel with hexane-ethyl acetate
yields 5.27 g of 4-(3-

(2 3-di hydr oxypropyl ) -5-fl uoro-2-hydr oxyphenyl ) - 2- hydr

uﬁlm"@f:%m%tog'r gfl); %@ Is@((? ggqéiﬂéﬂéx\éﬁt%-g{hwac%gt ?'1% achl % ﬁof 4-(5-
B P Rshee] §4l&dr9§em§€w‘?f‘ﬁa%py4}p Fagsihy i faorometny -

batch i s concentrated by evaporation, and the aqueous
readsrifiasiq ethylesstara dilesi(10HSaamo])thereqf innathangl (daubidsdissolved,
The conbi ned organi c phases are washed with saturated
Nhcsolgtbmisirorxed dr patiofNatBSEjiumrdradyddde{ ¥&6treg, ymmol), and it is
evaporation in a vacuum 29 Col um chronmat ography on
Zéti(rtlseda"ogm miviuitds 41 ex@n eergpdistbreaepHLAE 7y3 8lseswith dcedicQtid, and the

f lebQloR-rRix e § LeohentBndl W&Vaﬁ@n%ﬂéﬁ’f Tﬁ@ﬂ:sﬁd 9 ta}gerhﬂﬁi In%etHyl acetate

-4-met hyl -2-trifl uoronethy h- vaferlc ack I
e@bg lg or?d]'sa rgé?}%\gﬁg %Clhuof% e(gg %1&'6@6 ﬁgﬂs tsesaagg se Sq Vﬁi rtdlhﬁ? organic

SO BT R R Pin w“"é"ﬂfpc?e%zﬁﬁg ang g spprted by

7.5 is set with acetic acid, and the reaction mxture

i evaperatiemin ay AUy Wherby dtli oef protect peatimilates.s t aken

up in ethyl acetate (200 nm) and saturated NaHCC3

sol ut i 'BRNME (300 MHAEDEYsbs 1a3(tsHPa 08, SHN€.47 (s, 3H), 2.59 (d,
organi c phase is washed with saturated NaCl sol ution,

drired. 7@@%@&{) Hﬁ@ glc(ﬂcﬁf@} @ﬁstsgéq bitT), 8BRAY, akth Alod (&iﬁalH) 6.67

vacuum where 4.01 g of "product accumul at es. VR
( Oy%-% 1%’1)9 8:123 (t, 3H), 1.40 (s, 3H, 1.47
@9 8&“@5 ) 2.76-2.92 (m 2H), 2.91 (d, 1

, 3.85 (dq, 1 H), 3 98 (m 2H), 4.05 (dgq, 1 H, 6.67
(dd I H, 6.81 (dd, 1 H). 4- (5-Fluoro-2,
3-dih drobenzofura -
yf3- xd'f?é?waznt7rﬂlx-l?%dw-t4w¢thvla¥ -giflorometiyl-valeric
et hyl ester
dadid efylsray- 2- hydr oxy- 3- ( 2- hydr oxyet hyl ) phenyl ) - 2- hydr
oxy- 4- met hyl -

4-(5-Fluoro-2-hydroxy-3-(2-hydroxyethyl)phenyl)-2-hydroxy-4-methyl-2-

trifluoromethyl-valeric acid ethyl ester (3.90 g, 10.2 mmol) is dissolved with
triphenylphosphine (3.14 g, 12 mmol) and triethylamine (2.1 ml, 15 mmol) in
acetonitrile (150 ml), mixed with carbon tetrachloride (2 ml) and stirred for 3 days in a
nitrogen atmosphere at room temperature. The solvent is distilled off in a rotary
evaporator, and the residue is taken up in ethyl acetate (150 ml) and water (75 ml). The
ethyl acetate phase is separated, washed with saturated NaCl solution, dried (Na;SO4)

and concentrated by evaporation in a vacuum. Column chromatography on silica gel

with hexane-ethyl acetate yields 3.31 g of the product.



trifluoronethyl-valeric acid ethyl ester (3.90 g, 10.2
mol ) is dissolved with triphenyl phosphine (3.14 g,
12 mmol ) and triethyl am ne (2.%)n1, 15 mmol) in
acetonitrile (150 m), mxed with carbon tetrachl oride
(2 m) and stirred for 3 days in a nitrogen

at nosp om t at ure S ent_ |.s

ai ot | FENRBRdE BB Sataier 3578 Hhe! #grdth 240 @
is taken up in ethyl acetate 8150 m) and water (75

mH). 27hdd, BihyI15{oeh) 3. phese 1H3, 3ehedaal BY, 4. WaelaetH), 4.58 (1,

Wi th saturated NaCl solution, dried (Na2SO4) and

c2Hh 6168 r(dd . dd)bg. 7@ \dmotd).i on in a vacuum Col um

chromat ography on silica gel wth hexane-ethyl

acetate yields 3.31 g of the product. 30 "H NWR (300

MHz, CDCl13); 6 = 1.21 (t, 3H), 1.35 (s, 3H), 1.40 (s,

? X5-F gtoé‘&”—ﬂﬂdih%%r’d%%z?fuzéﬁb@gzl)ﬁ-@hgé—%:—tl{?]uéﬁm%).[%481 ,%—f)?}gadiol
d 6.7 | )
4 s .=Aa@w&oab&%wafo-%ggaé‘%%qa?baeﬁ%fum7—zl>f?§ma<§rpx>z-4frpffthyl-2-
or onet hyl - } pent adi ol A sol ut
4tr1 SR ATUMRIEITA S r@fdhﬂ@éﬁ%&%gw& anll L YRS i) iggnixed

thyl - 2- trlfluoronethyl-valerlc acid ethyl ester (3.2
gWItlsllmurnwbm)mum hydnide (§8B30g.Mi8)mine)rwhitecbeing ¢deldd with ipe and it is
al um num hydri de (683 ng, 18 mmol) while being cool ed

vitirfedifere] haurdit R2C iasd fat6 iovedatfroom lerhparatued THe taweh i6 @boled to
6 hours at roomtenperature. The batch is cooled to

3f3C, sahratet eAH LSS VS d)is Qlade%i ifldropssh@e@esnd R is stléred for

drops thereto, and it is stirred for O m nuf es at

2P {Rltes 1P 30O YRS £d1t1 6 HRAM datt ?(?E?ﬁ g@aﬁ \7\% \;cm.“t?Lone%ﬁéémpltate is

precipitate 1s SUCtI one

e SR %@%E?Ytlﬁs%ﬁgrbﬁ%g?%ﬁw%@ ﬁa?%%y gAY AR by

silica gel wth_ hexane-eth acetate. 2. 65 of the
pervaawe{lolae%m figddy cpdurpp F%rpn@wrar&wwsgpqa. &?gwgtamea%ne-ethyl
"H NMR (300 MHz, CDC13); 6 = 1.39 (s, 3H), 1.47
Adptate2 265 g of tha pgo,dugt_ aq:gul(lul,ates |ap-|;g>loﬂ¢589cr(ygjal_ line [soli
3.17 (t, 2H), 3.41 (dm | H), 3.49 (d, | H, 4.57 (t,
2H), 6BSMR (3@HMHz, CDCL); 6 = 1.39 (s, 3H), 1.47 (s, 3H), 2.21 (d, 1H), 2.46 (d,

1H), 2.89 (br., 1H), 3.17 (¢, 2H), 3.41 (dm, 1H), 3.49 (d, 1H), 4.57 (t, 2H), 6.80 (d, 2H).

4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentanal

Pyridine-sulfur trioxide complex (3.82 g, 24 mmol) is added under nitrogen
atmosphere to a solution of 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-4-methyl-2-
trifluoromethyl-1,2-pentadiol (2.61 g, 8.1 mmol), dimethyl sulfoxide (28.6 ml) and
triethylamine (5.6.ml, 40 mmol) in dichloromethane (85 ml). The batch is stirred for 3
hours at room temperature, mixed with saturated NH4Cl solution (50 ml), stirred for 30

minutes at room temperature and diluted with ether (250 ml). The phases are separated,



4- (5-Fl uoro-2, 3-dihydrobenzofuran-7

yl)-2-hydroxy- 4- et hyl - 2- trlfIHoronethyI pent ana
Pyridi ne-sul fur trioxide conplex (3.82 g, 24 mol) is
added under nitrogen atnosphere to a solution of

4- (5-fluoro-2, 3-di hydrobenzof uran-7-yl)-4-net hyl -

2.

t ndf tnﬁgc{u%gl&ﬁt P%%%F és ezx(txggtegaﬂh;)elt%egg’fgl FlgnelPlﬁlei} olrﬁa;nc) pzbﬁseé are washed
. Th '

Cvith ruaraNa eBipE i BaRIg apdrantihisad xegga%rﬁti?% ina

saturated NHACQ solution (50 m), stirred for

nyasuerss Calumip ehromatagsanky of sheageides prsikiga gﬁltthlehmne ethyl acetate
(250 m). The phases are separated, 31 and the
aeldod 9ghafabe podextt ract ed with ether. The conbi ned

organi c phases are washed wth saturated NaC

sol ut i 'pNnie (s5h Mm2§@®13)aaslcgl ICGETHY, ataed s PyH), 2.20 (1), 3.17 ¢,

evaporatlon in a vacuum | um chronatogra h of

yﬁ@l’ g?é&n@g t??atf’hgbpr s8im fﬁ?ﬁ?ﬁﬁﬂﬁ%ﬁ%ﬁg{ﬁdmgg 08 (s, 1H).

S =1.35 (s, 3H, 1.42 (s, SFD 2.20 (d, 1H), 3.17 (t,

2H), 3.28 (d, 1 H), 3.62 (s, 1 H, 459 (m 2H, 6. 63

(dd, 1 H, 6.81 (dm 1 H), 9.08 (s, 1 H. 2-Mthyl-
%Meﬂeyémrmtwqweolzn%t hyl qui nol i ne (108.3 ni, 0.80 rml)

is added in drops to 65%nnitric acid (61 n1 0. 88

nmol ) &-Maethyilqiisolive (10&4mer 6.80meolpis added i]nOﬁSo;QsibﬁSfVceitric acid (61
cooling) within 45 mnutes. After 1 hour, the

PhE 01§81 thal) @farintdrad| @eth peratued éfanerd°of (dryire cbdﬂh{g() dﬂﬁﬁﬂMS minutes.
in portl ons at an i nt er nal terrperat ure of 0 -

CRAGEN AL t‘ﬁg lp§é<': 61fé§édcmf?§tb‘#s &1%6?316@ Jff a g'()dﬁ&r ot gUItti%ﬁs at an

potaSS|un1n| rate i's adde and
E nhal ?em eira eyoqg)oa' & d?ngcrotsnggrgtraée;%lov\@fgrlc ggﬁ é%dj ﬁ déflrt]q 3@ minutes,
i th 40% 0
'sﬁpéfﬁgwfﬁ“altrm@ & A Mol s 40804 Peteteind i Pa FHREH b 16 hodtsgy room

amoni a water (pH 10) and filtered. The filter residue
i temperagwe.v &he baiclh stslomsly pensld. onto ice/water, and a pH of 1.5 is set with 40%

NaOH (~ 500 ml). The precipitate is suctioned off, the filtrate is made alkaline with
25% ammonia water (pH 10) and filtered. The filter residue is dissolved in hot methanol
(500 ml). During cooling, the 8-nitro-isomer crystallizes out. The mother liquor is
concentrated by evaporation and purified by column chromatography on silica gel with
hexane-ethyl acetate, whereby 53 g of the 2-methyl-5-nitroquinoline accumulates.
'H-NMR (300 MHz, CDCl3); § =2.79 (s, 3H), 7.52 (d, 1H), 7.76 (d, 1H), 8.31

(d, 1H), 8.32 (d, 1H), 8.88 (d, 1H).

5-Amino-2-methylquinoline
2-Methyl-5-nitroquinoline (25 g, 132.85 mmol) and palladium on carbon (2.5 g)

in 8 ml of glacial acetic acid are stirred for 5'/, hours in a hydrogen atmosphere at



(500 mM). During cooling, the 8-nitro-isomer
crystallizes out. The nother Ijquor is concentrated
by evaporation and purified by 2col urm chr omat ogr aphy
on silica gel with hexane-ethyl acetate, vvhereby 53 ¢
of the 2-nmethyl-5-nitroquinoline accunul ates. H-NI\/R

(%%EWS%%Q Célt&?ﬁst }1_§ Sucg rgp? off?’ !fqulw'zz_f)h%g g\(@'n %l})( &betite q"he
'P@r%lgrgw';@?eg%gﬁ Talt‘ﬁigby( gperatian sCalymphrgmaigraphy of the

paIIadlumon carbon (2.5 ¢ in 8 M of glacial acetic
desiduapesibiey gelawth diehlongmethangraseione yickds gnaf the product.
at nosphere at 32 normal pressure. The catalyst is
suct i dheNMR {3ndHmEDad;)nb =12, 72 By3Hpddtsabe, 21 6.76 (dd, 1H), 7.23
conbined filtrates are concentrated by evaporation.
@l vy 7043@@@(,9?@@;)@/0 fflg residue on silica gel
wi t h "di chl or onet harle- acet one yields 10.6 g of the
product H-NI\/R (300 MHz, CDC13); 6 = 2.72 (s, 3H),
415(br 6.76 (dd, 1H), 7.23 (d, 1H)

35 Zﬁﬁygf@ﬁé 212?05 }_?)gﬁq%eynzofug 7-y'_9 2- hydroxy(-/l methyl-5 trzﬁuoromethyl-

yl)-2- hydr oxy- 4-met hyl - 2-tri f | uor onet hyl - :
pEntyiderrewaed Aol geelne qui nol ine A mixture that

consi sts of

4- ( 5- fA norwr@th3dt cinkistradde(dziddano-2r8-dihy rpb2rdofidanyyl#2-hydroxy-4-
met hyl - 2-trifl uoronethyl - pentanal (320 ng, 1 mmol) and

Sneédy Rt erb Mg ihg Ubarahial 32080 MEholland S78MInb-2-fethylquinoline
acetic acid (2 m) is stirred for 16 hours at room

t(q OBl tllﬁrrﬁmol dh iR (t2|}nl}q)s mrre‘aff# P%H&H aﬁ%gﬂ}@ﬁﬁgﬁture,

for 4 hours I a water sepa at or

Ccﬁﬂl‘f cmvftf?ilﬁ %l%tﬁvg£ Ol ' gt\rl]\fl tf(\h/\nie }%o(ﬂr%m a v%at%ggetp:agaéc?rg e batch is

enove azeotroplca Iy ene
|s rified by col.um chromat ography, .on silica
enRentisiedy. %PWFIO%C%R%?@%?%%C is foROYsH Hadgdopically with
accunul ates as colorless crystals. 'H NVR (300 MHz,
aptueny.; The esidugs gusified iy colungychrgmatpgaphy onpilicd gellw])th hexane-
2. 66
ethyl acetate: 274 mg of the product accumulates as colorless crystals.

'H-NMR (300 MHz, CDCl;); & = 1.34 (s, 3H), 1.54 (s, 3H), 2.27 (d, 1H), 2.66
(m, 1H), 2.76 (s, 3H), 2.94 (m, 1H), 3.29 (d, 1H), 4.47 (m, 2H), 4.85 (s, 1H), 6.28 (dm,
1H), 6.51 (d, 1H), 6.61 (dd, 1H), 7.33 (d, 1H), 7.51 (t, IH), 7.63 (s, 1H), 7.90 (d, 1H),

8.18 (d, 1H).

5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylamino[-2-methylquinoline
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-

trifluoromethyl-pentylidenamino]-2-methylquinoline (266 mg, 0.58 mmol) and sodium

bicarbonate (250 mg) in methanol (15 ml) are stirred for 15 minutes at room



(m | H, 2.76 (s, 3H), 2.94(m I H, 3.29 (d, | H),

4.47 (m 2H), 4.85 (s, | H), 6,28 (dm | H, 6.51 (d,

I H, 6.61 (dd, | H), 7.33 (d, 31|—|) 7.51 (t, | H,
.63 (s, I H, 7.90 (d, I H, 8.18 (d, 1 H.

5 [4-(5- Fluoro 2, 3- dihydrobenzofuran 7

ytg%tpyliag (YIE W&SF I(i)flrj 8 up 1s¥1dded thereto in 4 portions over

5-[4-(5- FI uor o- 2, 3-di hydrobenzofuran 7-yl)-2-hydroxy-4
HY$- _After the reaction is completed (TLC momtormg) the batch is mlxed with

tri f1 uoronet hyl - pentyl i denam no] - 2- net hyl qui nol i ne

(s2882tag Nagl(B2 sobaslon (40 an 5ol apmreeriateal hyorvapera(ios 0 Thgjesidue is
in methanol (15 m) are stirred for 15 m nutes at room
33kert wripedtiatl ac etate $30 imdnarowatby@0indlg, anliGRe pithsedaraBeparated. The
is added thereto in 4 portions over 24 hours. After

tafh‘%ne&%ﬁﬁiah@ﬁ el raGONRAiRleat)] ddifee. mmé Eé}ﬁbﬁl&) 0 g,tahfe ﬂ?@&é@fare dried

is mxed with saturated I\IaHC(IB sol uti on

C@Qéﬁqy)laﬂg?g &%trﬁff?%?re%ﬁo%‘tl n. olﬁrﬂ?fg}bﬁr\?%tggraé@kﬁﬂsﬂpa gel with
hases ar.a The gueous phase i s extracted
\?\?etxﬁnee? ac§ ?%‘F@e%?ﬂén&:%f ?H%’g U8t gani ¢ phases are

dried  (Na2SO4) and concentrated by evaporation.

Col urm FENMIR&? A D8H3)s P i leBd GebHnilt 3 (shihbhRe9ddhii), 2.68 (d,
acetate yields 200 ng of the product. 'H NWVR (300 MHz,

a1 3)71 (§ 3#H)1243-3. 59 (m3HH), 3.384dd, 9 H)34R6 (&, 2A91)( 4152 Thl) 2H), 6.09
2.68 (d, | H, 2.71 (s, 3H, 2.92-3.19 (m 3H), 3.34

(@eh, 1H)18.81 A O1H06.87 (HmH F), 4. 202 d( M), 219-7.97 0R, 25im.89 (d, 1H).
}—Sa, 6. gl (dérﬁl I }—%)b 6.(87 (d%n W 27 20 (d,@i% I—|)?]I ( )
7.39-7.47 (m 2H), 7.89 (d, I H). The enantioners are
separated by nmeans of chiral HPLC with use of the

((38| gm(;(‘,-lzﬁt %{gﬁ9ﬁ913%ﬁg%é Saéll(galgPeﬁ%d}]eaq%g 0 gljlraﬁg—nﬁ_% wlt?l use Of the column

(-)-isoner. The (-)-enantioner ([a]n(THF) -43.2, =

1tyns Chiralpak A2 20 bend the ¢lpant heyane dhd it qiléihylan(lpf)aj @bfmt}n (+)-and

+42.8, ¢ = 1.53). The R-configured conpound is the

(¢)-isemant TROEY-enadfiohRr {[ag,(PHFYNAB geirced 1.45) is eluted before the (+)-
enantiomer (([a]p(THF) +42.8°, ¢ = 1.53).

The R-configured compound is the (-)-enantiomer, while the S-configured

compound is the (+)-enantiomer.

Example 2
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentylamino]-1-methylisoquinoline

Analogously to Example 1, 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-
4-methyl-2-trifluoromethyl-pentanal is converted with 5-amino-1-methylisoquinoline

into 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-



compound is the (+)-enantioner. Exanple 2
5-[4-(5- Fl uoro-2, 3-di hydr obenzgf uran-7
yl)-2-hydroxy-4-methyl -2-trifluoronethyl -

pentyl am no] -1 -nethylisoquinoline Anal ogously to
Exanpl e 1,

ARG b MAGERERAS koot USRIV erpyarie o
5ham 0-| - met hyl i soqui noI ine into

Stf 021'3 %1 uor o- 2, 3- di hydrobenzofuran 7-yl)-2-hydroxy-4
-methyl -2-trifl uoromet

pent yI AR MHznE Q‘»ﬁi)s 85duihe! Pk 1. 38riscH), 8.29 (d, 1H), 2.69 (d,

reduced wi th sodi um borohydride to the product.

" HDNRRO((3GH)MVRI90- XI013)4H)S3 33 1brd 3 H)s4.33Kbr,, 1H)55.56 $m, 2H), 6.26
3H), 2.29 (d, 1H), 2.69 (d, 1H), 2.90 (s, 3H,

2(d m%?@%m 11’4796 8@32 I(Pb)" 7,29§i'|)1H)4‘7 §§(o(,bH) 74&'%1 2H), 8.32 (d,

I H), 729(t I H), 735(d I H), 748(d 2H) ,

8.32 (d, 1 H. Separation of the enantioners by neans
of chiral HPLC (colum: Chiral pak AD 20 , eluant:
hexane- et hanol ) first vyi eI ds the (+)- enanti oner
([a] MeOH), +29.8, ¢ = and t hen

(-) - em¥peragpB et f[eﬂnaetm;my by mpans 0%ch+rabH€§§ (cedugyp Chiralpak AD
S-[4-(5-Fluoro-2, 3-dihydrobenzofuran-7
y20 pt,k-hhwm‘.rt@xyneﬂfethmdiyﬁrsﬂyibkdsfthm(eﬂ@nmtthwer ([o]p(MeOH) +29.8°, c =
pent yl am no] i soqui nol - 1( 2H) - one Anal ogously to Exanpl e

10 54‘) dnd thdH@E @ f)?en§nt¢drhéf<%[cﬂ¥3m3@ﬁ5”@“4°7c)éld 54 hydr oxy-

4-met hyl -2-trifluoronethyl-pentanal is converted with
5-am noi soqui nol -2(1 H)-one into

5-[4-(5-fluoro-2, 3-di hydrobenzof uran-7-yl)-2-hydroxy-4
- et hyl - 2tr|fluoromethyl

p%%‘ﬂ‘&)? ledenani no] i soqui nol - 1(2H) - one, which is reduced

wi t h sodi um bor ohydride to the
5-[4-(3-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylamino]isoquinol-1(2H)-one

Analogously to Example 1, 4-(5-ﬂuoro-2,3-dihydrob;:nzofuran-7-yl)-2-hydroxy-
4-methyl-2-triﬂuorom.ethyl-pentanal is converted with 5-aminoisoquinol-2(1H)-one into
5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentylidenamino]isoquinol-1(2H)-one, which is reduced with sodium borohydride to the
product.

'H-NMR (300 MHz, [D]s-DMSO0); & = 1.33 (s, 3H), 1.52 (s, 3H), 1.98 (d, 1H),
2.78 (d, 1H), 2.84-3.10 (m, 4H), 4.49 (t, 1H), 4.80 (t, 1H), 6.03 (s, 1H), 6.21 (d, 1H),

6.41 (d, 1H), 6.80-6.87 (m, 2H), 7.12-7.17 (m, 2H), 7.47 (d, 1H), 11.21 (br. d, 1H).



product. 1H NWVR (300 MHz, [D]6-DVMSO); S = 1.33 (s,
3H), 1.52 (s, 3H), 1.98 (d, 1H), 2.78 (d, 1 H),
2.84-3.10 (m 4H), 4.49 (t, 1 , 4.80 (t, 1 H, 6.03
(s, 1 H, 6.21 (d, 1 H, 6.41 (d, 1 H, 6.80-6.87 (m
2H) , 712717(m 2H), 7.47 (d, 1 H, 11.21 (br. d, 1
H) . ar a on of .t he nantlo
chi raI elgg,[ 0?8&; rﬁqanttgwqrag%g}gaw ﬂlrapglpggﬁgolumn Chiralpak AS
hexane-ethanol) first yields the (+)-enantioner
(3%l wantHpexapgethanad) first piekls thegrio-entngiomenéla]p(MeOH) +29.9°, ¢ =
(-)-enantiomer ([(X]D(MeOH) -28.4, c¢c = 0.94). Exanple
40.62) ot (thenFthe Q) @nnticindhi( [ gMEOHZ f84°aB=10.94).
yl)-2-hydroxy-4-nmethyl-2-trifluoronethyl -
pentyl am no] -2, 6-dinethyl qui noline Anal ogously to
Exanple 1,
E’gﬂﬂ' {?%oro 2, 3-di hydr obenzof uran- 7-yl ) - 2- hydr oxy-
4 Y% 2 tr|fI uor orret hyl - pent anal is converted with
0- 2, 6-d t hyl qui noline int
55 ( irﬁ( §llfqr%r%d’i’}’@0érFWM@’@‘@%?WW@’WF‘*‘W?’@’ yétusegmathyl-
-met hyl -2-trifluoronethyl -
peentydmite harf-divle!/v/BHndt imet hyl qui nol i ne, which is
reduced w th sodi um cyanoborohydride to the product.
" H NVRA{a36gbubhizto BRRGIDHE) 1, 45 5-1uor34,3-dihy ditdbenzbf@rdn{7syl)-2-hydroxy-
3H), 2.22 (d, 1H), 2.31 (s, 3H), 2.45 (d, 1H),
24 ?\%‘t é _Qﬁtil&lﬂbrolqw&iyl?peﬁﬁnélsis c&h'/)erte@“&% 5?’819910(% d?rh@th%'lqumolme

: q, |
71n§02 4 (53ﬁ %&) !}d?&d(cg)eﬁg 1?._\&11 yr% lz)glrg){y fﬁ%@ﬂ})‘f@fq fldJoromethyl-
H?S'LH?‘:?’"(d‘c’B R AT ATV |lwﬁ¥°e'5'ew olun‘%h' e
hexane- et hanol ) first yields the (+)-enantioner
(paneRaveloydrideds the preduct. 0. 94) and then the

(-)-enantionmer ([a]D(MeOH) -52.1, c 0.99). Exanple
5 'H-NMR (300 MHz, CDCl53); & = 1.34 (s, 3H), 1.57 (s, 3H), 2.22 (d, 1H), 2.31 (s,

3H), 2.45 (d, 1H), 2.66-2.76 (m, 1H), 2.74 (s, 3H), 2.83-3.00 (m, 2H), 3.10 (d, 1H), 3.52
(br. 1H), 4.20 (q, 1H), 4.29 (s, 1H), 4.38 (g, 1H), 6.55 (d, 1H), 6.77 (dm, 1H), 7.22 (d,

1H), 7.42 (d, 1H), 7.68 (d, 1H), 7.94 (d, 1H).

Separation of the enantiomers by means of chiral HPLC (column: Chiralcel OJ 5
U, eluant: hexane-ethanol) first yields the (+)-enantiomer ([a]p(MeOH) +55.8°, ¢ =

0.94) and then the (-)-enantiomer ([a]p(MeOH) -52.1°, ¢ = 0.99).

Example 5
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylamino]-6-chloro-2-methylquinoline



5-[4-(5-Fluoro-2, 3-dihydrobenzofuran-7
yI)-2-hydroxy-4-nethyI-2-triflﬂpronethyl- pentyl am
i no] - 6-chl oro-2-net hyl qui nol ine 36 Analogously to
Exanpl e 1,

4- (5-fluoro-2, 3- dihydrobenzofuran 7-yl)-2-hydroxy

4- met h)(haég%qg:{slaftwig&%ﬁet ﬂxﬂ P 802410 L BBNAILER- P41)-D-hydroxy-

5- am no-
54}1%}4 H-gy? 22tr1 %E)roorrizet}?yldﬂeg&gglq?ggnzv%];tlélcri %vqth75 Xm?no 6- leg{oofy 4
trlfluoronethy pentyl i denam no] - 6-chl oro-2-neth

qui n
onethglquigeliae inte 5r[édéch{§PrQ/v2t3hdlh ebwﬁy@haty&%ﬁyéwmé-methm-
to the product. "H NWR (300 WMHz, CDC13); 8 = 1.34 (s,
StHﬂ,uomn&'th)(quen@H}i;:naﬁniﬁQ]-thlorcb-ly-,mahﬁaui(ndline, iwhiph is2edised with
(s, 3H, 2.72-2.83 (m | H), 2.89-3.02 (m 2H), 3.16
(sddiunh cyAnobdroBfdridse tolthdHrodut, 30 (q, | H), 4.42 (q, |

H)’651(0“"1IH),673(ddI ,726(d||—|)
7 55 (l 1 H)’ 7
Separ atl on 0 %e ehgﬁlo)h%r A %4 (s %C{ 507fl(sc kD, 2,22, 1H),2.53 (d,

¢ AT 7 e Y ?ﬁé% it ?éﬁé@{%}%ﬁw@@o@iﬂ?ﬂ%é (11,

0.88) and then t é - enan é[%ltéhecrb -39.8, C

=4.80 o) H) k40, éI—@ 5 fldr(15lhi:] g(}ﬁdd 1H), 7.26 (d, 1H), 7.55 (d, 1H), 7.66
3- di hydr obenzof uran-7

y(d) 18),iy@r @xyHA- net hyl - 2-tri f 1 uor onet hyl -

pentyl am no] i soqui nol i ne Anal ogously to Exanple 1,

4- (5-fluoro-2, 3-di hydrobenzof uran-7-yl ) - 2- hydr oxy-

4-met hyl -2-trifluoronethyl -pentanal is converted with

5-am n@éf%%l‘éh%@ltﬂer@lahmrﬁeéb&%éaﬁs of chlral HPLC (column Chlralcel 0l
fluoro 3-di hydr obenzof urah- 7-yl ) - 2- hydr oxy- 4- net hyl -

U SR %%2#3@% Gﬁle'n?%“%%‘ﬁoﬂpﬁﬁu@ﬁ) B

H-NI\/R(BOOI\/HZ CDC13) = 143 (s 34, 1.55 (s,
304$8) andzber e (ﬂ)rq)nantzomq <(<a]p(Me0H) 587,62 0.9}

Example 6
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentylaminoJisoquinoline

Analogously to Example 1, 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-
4-methyl-2-trifluoromethyl-pentanal is converted with S-aminoisoquinoline into 5-[4-(5-
fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentylidenamino}isoquinoline, which is reduced with sodium borohydride to the
product.

'H-NMR (300 MHz, CDCls); 8 = 1.43 (s, 3H), 1.55 (s, 3H), 2.30 (d, 1H), 2.71 (d,

1H), 2.92 (m, 1H), 3.07 (m, 1H), 3.17 (dd, 1H), 3.35 (dd, 1H), 4.35 (br.t, 1H), 4.49 (q,



1H) 2.92 (m | H, 3.0 (mlH) 3.17 (dd, 1 H),
3.35(dd, 1 H, 4.3 5 (br. H, 4.49 (q, 37 |
H, 4.55 (q, | H, 6.27 (m %1 6.78 (dm | H), 6.88
(dmIH),736(m2H) 740(d | H), 8.45 (d, |

H, 9.13 (s, 1 .Exan‘ple?

S GRS, 73620
PRELATIEAEY o) gl oqouel o Beamle 1,

4-met hyl -2-trifluoronethyl -pentanal is converted with
5-am noqui noline into 5-[4-(5-

fl uoro- 2, 3-di hydr obenzof uran-7-yl) - 2- hydr oxy- 4- net hyl -
2Exampledor onret hyl - pentyl i denamni no] qui nol i ne, vvhi chis
reduced with sodi um borohydride to the product. 'H NWR

BOD-(MAzuor&DGL AWy diobenzbffan{7Sul) -3y dr oky-Hmbdyl- BhifluckoRdthyl-
(3,115 G0 (0, 1y 25 (g3 G

335 ddl , 4.32 (br.t, | , 4.52
p&b[&tgﬁoj%ulwlme ( & SED(dm I I(-I)r Lok I(_?jd,

s (b EREASYHERIE RONN: -
f‘i Ut?%?‘? ‘B‘Z]HEW%BH;HertaEaﬂff apmieyed w&@tﬁq@rpir@qtlinpﬁn%%?n[“-(S-
et hyI entyl am no] qui nolin-2[1 -one Anal ogousl

aorpr2e-dinydnecesvenTarie hy Ao mepRodeamethyl.
startlng from 250 ng of

4pe(n2xlﬁiedémw1cpﬁ®lﬁﬂeuwhkoh 7s ledudiwittasodiym Detohgtdode/todheproduct.
thyl -2- trifluoronethyl-pentanal and 124 ng of

5-am n‘@nwnxml 300 ﬁﬁﬂszﬂmg S AP LT (s s@%ti s, YHIY, bﬁqﬁl U, 2.68 (d,
cyanoborohydrlde the title conpound is taln

SRR 0 e s gy . a2,
6505 60578, tH). 6310 cam: 15, 6.8 at hen, % 31 1r Pas 1y, 753 @,

1H), 7.98 (d, 1H), 8.86 (dd, 1H).

Example 8
5-[4-(2,3-Dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-4-methyl-2-trifluoromethyi-
pentylamino Jquinolin-2[1H]-one

Analogously to Example 1, the corresponding imine is produced starting from
250 mg of 4-(2,3-dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-4-methyli-2-
trifluoromethyl-pentanal and 124 mg of 5-aminoquinolin-2[1H]-one. After reaction
with sodium cyanoborohydride, the title compound is obtained.

'H-NMR (CD;0D): & = 1.38 (s, 3H), 1.60 (s, 3H), 2.74-2.88 (m, 1H), 2.94-3.05
(m, 4H), 3.05-3.17 (m, 1H), 4.50 (t, 2H), 5.83 (d, 1H), 6.52 (d, 1H), 6.62-6.72 (m, 2H),

6.83 (dd, 1H), 7.22 (t, 1H), 7.94 (d, 1H)



6.83 (dd, I H, 7.22 (t, I H, 7.94 (d, 1 H 38

Exanple 9

6- Fl uor o- 5-[ 4- (5f | uor o- 2, 3-di thr obenzof uran-7

yl)-2-hydroxy-4-nmethyl-2- trifluoronethyl

pent yl am no] - 2- met hyl qui nol i ne Anal ogously to Exanpl e
the orrespondi ng imne is produced starting from

mﬁuéo ‘3%[?? R T R e T

5-am no- 6-f | uoro-2-net hyl qui noli ne. After reaction
WWOWEW%R?V%{?@UG?XJQW’M@W”QM@ title conpound is
obtained. 'H NWVR (CD3OD): 6 = 1.36 (s, 3H), 1.57 (s,

3H), 2Afdlogalislyltb)Exapl?l,(tke catdsponding/dnide 84producel stdyting from
2.92 (d, IH, 2.94-3.08 (m | H, 3.23 (d, | H, 3.31

(IjSO bt 4$2 34d114yc§3 5-fiidro2Hhenz6fBahyl)h2- hydﬁ)ox?'-a -rhethgHg, |
, 1.34 49 (m 3H), 8.19 (d, 1 H Exanple 10
8tr lT_'Squ:Unﬁetfé'l[ %n(aiall:énldol@% ngg §t{ ?:a?ﬁ Yl Q%B&ﬁﬁ l1‘15«51‘f17y1qumoline. After

et h uor omet

I I
rea%tiﬁoé’ %16*??4ed§$8ﬁa?rh%0?°?aYH ot I R REEBLs PRAGER o
4- (2, 3IBNMJ&|I(GDSODDZ®T- 3-3p-BetiDol A7 40 3H). 20h{ridRy2 42 % 3H),
thyl-2-trifluoromethyl- pentanal and 25 ng of

52.a4A2r8d- (8, flIH) 02.62 2d, ieb)h3.D4H3108clni, iEl), AL1 &, IHHARBI ¢y 1H), 4.34-4.53
wi th sodi um cyanoborohydride, the title conmpound is

ANed 62 &+ L J 112 ,
ogs HZ) 62(d,1|}|liﬂl':\’l)6(7 9 53)H8dﬁ3$17 o3&, (3H%§(h‘bs,(d,3l_l—|§§ (s

2.84-3.22 (m 4H), 4.44 (dt, 2H), 5.90 (dd, | H), 6.66
(dd, IH), 6.82 (dd, 1 H), 7.14 (dd, | H), 7.40 (d, 1

Fbﬁ‘?'fg}yé]]&édd’ 1 H. Exanple 11 5-[4-(5-Fl uoro-2,

enzofuran-7

- oxy-4-meth trifluyorone
y8 )Flu0r0y5 [4- (5yFluor0 2, 3y dzhydrobenzojlillran 7-y5

h)/ hydroxy 4-methyl-2-
trifluoromethyl-pentylamino J-2-methylquinoline

Analogously to Example 1, the corresponding imine is produced starting from 45
mg of 4-(2,3-dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentanal and 25 mg of 5-amino-8-fluoro-2-methylquinoline. After reaction with sodium
cyanoborohydride, the title compound is obtained.

'H-NMR (CD;0D): & = 1.38 (s, 3H), 1.62 (s, 3H), 2.01 (d, 1H), 2.53 (dt, 1H),
2.73 (s, 3H), 2.84-3.22 (m, 4H), 4.44 (dt, 2H), 5.90 (dd, 1H), 6.66 (dd, 1H), 6.82 (dd,

1H), 7.14 (dd, 1H), 7.40 (d, 1H), 8.21 (dd, 1H).

Example 11
5-[4-(5-Fluoro-2, 3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylaminoJ-2-methylisoquinol-1(2H)-one



pent yl am no] - 2- et hyl i soqui nol - 1( 2H) - one 39

Anal ogously to Exanple 1,

4- (2, 3-di hydro-5-fl uoro-7- benzofuranyl) 2- hydr oxy
4-met hyl -2-trifluoromethyl-pentanal is converted with
5-am no- 2- et hyl i soqui nol - 1(2H)-one into the

Bgﬁ Lﬁiﬁ‘?%’f‘g?”ﬁmgmpﬁf SRS -Bbid: PR Rrany 2 hydroxy-
-g\gll-t)%r:z-tilﬂ}lol% 49@& pgntgg?al( ﬁ,fzowlgl)'tgg g/ltglg‘P 'ingmo%n%qwllgggumol-

(br.. 1H), 4.55 1(t , 6.25 )

6l @HB‘@H? 1rg[o [.ll)e cogregqpn(img] 1m]_neH)A g rg@pﬂ@a ﬁYltl‘g_SOﬂ)um ’po ydride, the
(d, 1 H, 7.25 (t, 1 H, 7.85 (d, 1 H). The separation

i titleccomrprouni gmelrtsinedis carried out on a chiral col um

(Chiral pak AD-H 5, eluants hexane/ethanol). The

angl es'tBNMR{@D § on 4ohe, FMANISS JBHD, 2§ (d P65 (d, lH
+31.5 0.2 (c :(?ﬂnethéﬁgi) and [gl = -32(4-E%? ( )

0090 ST e 9,455 e 19,625 0,10
STt A0 éi%l[%?éai(ﬁlar ] B T35 ¢ 1), 785 @, 1)

2- Hydr oxy-4-net hyl -2-trifl uoronet hyl -pent-4-enoic acid
ethyl ester 3.2 g of iron(lll) chloride is suspended

in 1000 m of dichloronethane and cooled to -10C. 100

g of tThefdepamaben ingd emantiomatsewasscaarttdlewiit onmcthiral ¢adumn (Chiralpak
stirred for one hour. About 140 g of isobutene is
cADAEBECE ubis ﬁ&@iﬂk/etfﬁg@g Wrhé 8nd& 6¥ofa@ioh €t theBghntiBRiers are:

m Xt ure |s stirred for five hours at -40C to -50C, and

T cuSt G P BBl <AL 4 EE R Mg

and mashed Mﬁth di chl or onet hane, the organi c phases

are conbined, m xed with activated carbon, stirred

for 30 mnutes, filtered and concentrated by

elxpopketlZon. For additional purification, the product

is taken up in a cycl ohexane (100 m )/ nethanol (120
ny-Y4-4G-Fluoi-e-.2, Rathytitodenzofuran-7-yl]-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylamino]-2-methylquinoline
a) 2-Hydroxy-4-methyl-2-trifluoromethyl-pent-4-enoic acid ethyl ester

3.2 g of iron(III) chloride is suspended in 1000 ml of dichloromethane and
cooled to -10°C. 100 g of trifluoroethyl pyruvate is added, and it is stirred for one hour.
About 140 g of isobutene is condensed to about -50°C while being cooled, and the
mixture is stirred for five hours at -40°C to -50°C, and stirring is continued overnight.
After the usual aqueous working-up, the aqueous phases are combined and washed with
dichloromethane, the organic phases are combined, mixed with activated carbon, stirred
for 30 minutes, filtered and concentrated by evaporation. For additional purification, the

product is taken up in a cyclohexane (100 ml)/methanol (120 ml) mixture, and the



40 phases are separated. The product-contai ni ng
nmet hanol phase is concentrated by evaporation. Yield:
118.0 g= 89% of theory 'H NWVR {%00 MHz, CDC13): S =
1.35 (t, 3H), 1.79 (s, 3H), 2.59 (d, 1H, 2.76 (d, |
H, 3.87 (s, IH, 4.325 (dq, | H), 4.365 (dg, | H),

2 (s nant i r Separati on:
BT FereF, T PrORUeP Bl A PRBANS Py Cpacentrated by
di ssolved in 2 mM of hexane and separated in the 5 cm
PF'@efREAR-uni t (Chiral pak AD) at a counterpressure of 2
bar; eluant: hexane/0.1 %trifluoroacetic acid. Two
fract i Giesd: aH 8. @pERNedf theemnt i oner | (eluted with the
i ndi cated HPLC nmet hods first; Chiral pak AS250-0. 46
mm 7. 3BNNIR Y6ESMENY, CHa1gk 5AD} Bi5 %t, 360).81.79 (sUBH§)2 59[ @l PH), 2.76
.1 0.2 (c = 0.944; CHC13) Enanti omer

Pl ey BRI T e TS, 258 9“2"‘%& -

t
|°
2 n1nutes) [alID=+ 5.9 0.5 (c = 1.072; CHC13) b)
(
) -

8.
4- (5- Fl uoro- 2, 3-di hydr obenzof uran-7
yl)-2-hydroxy-4-methyl -2-trifluoronmethyl- valeric

ale? f@m«yﬁezégf%?n 18.32 g of

5-fl uoro- 2, 3-di hydrobenzofuran is introduced and

cool ec2Q0om@f the\dsier ehabisi abtpinad inrl@d) sidigselved iny? mi bf #dxage and

of alum nunm(I11l) chloride is added in one portion.

Thepataedpif tiad 316@ ArscHidinningi (Caitalpaln d D)awa 8urfifrpgeseiire i@ bar;
conmpound produced in Exanple 12a) is slowy added in

d5108%: hdielvalo%s fﬂnﬂt@oraédea%@tdt TP tiofs BeQYBtided.
tenperature, and stirring is continued for about 7

hours. 50 m each of ethyl acetate and

Enantiomer I (eluted with the indicated HPLC methods first; Chiralpak AS250-0.46
mm: 7.58 minutes/Chiralpak AD-H-5u: 6.8 minutes):

[a]p =-6.1° %+ 0.2° (c = 0.944; CHCl;)

Enantiomer II (eluted with the indicated HPLC methods as a 2" compound; Chiralpak
AS250-4.6p: 9.17 minutes/Chiralpak AD-H-5u: 8.2 minutes):

[a]p =+ 5.9° + 0.5° (c = 1.072; CHCL)

b) 4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
valeric acid-ethyl ester

18.32 g of 5-fluoro-2,3-dihydrobenzofuran is introduced and cooled to 0°C.
While being stirred vigorously, 11.77 g of aluminum(III) chloride is added in one
portion. The temperature is maintained, and now 10.00 g of the compound produced in

Example 12a) is slowly added in drops. The batch is allowed to come to room



wat er are added and stirred for 15 mnutes. After 5 n
of concentrated hydrochloric agid 1is added, the
phases are separated, and the organic phase is
absorptively precipitated wth sodi um bi carbonate

sol ution. The organic phase is washed with water and

evaSé‘?‘B‘?? SROCHTLCE O AEART SOLCTn RS, FOR ST Wetate and
p% Bt SR er oS Al A58 Rur)cP e ey drochloric acid

13..1 = 81 % of theory of the reaction Product,,
1§ ad(gﬁsit, g]eﬁg\agespﬁe g‘@a;a{qd@ﬁr}d e@iga@nc&hase is absorptively precipitated
5-fluoro- 2, 3-di hydrobenzofuran (distillate) is
rethvedied bicsbenateododit] css STheioggangk. phie¢ tsi washpd imth:warar. and
"HNMR (600 MHz, CDC13): S = 1.21 (t, 3H), 1.35 (s,
3s‘d)uratéd 48di(1®, chBdrfde s31utidn afid corlcetryate® by d@apodhation. HAfter bulb tube
3.15 (m 2H), 3.56 (sbr, IH), 373(dq, I H), 4.125

}(_gighlla#éﬂ)at 8§°‘C5t§ﬁ1ak{a1; anc?gg%nsec‘%ﬁgtgcrflgghtzﬂ f the Zeré} gf@dunl:t (bottom)

ester IS can e fur

eS8 fpudf o R &gﬁ?g@ o) § 2ok fé%gr”%a%‘th%rcmwoduct s

conpounds of general forpulas Ila and I

10bt@Befh olrddition. §eherod]>- fﬂleﬂr?rﬁls%dléw#rézpewﬁ(rpv Eﬂlstrkla@) gyecovered
CF3HCF3 HN NNNHOI | HO R R2 F F (lla) (I11b)

as a colorless liquid.

Melting point: 72.4°C

'H-NMR (600 MHz, CDCl3): & =1.21 (t, 3H), 1.35 (s, 3H), 1.40 (s, 3H), 2.43
(d, 1H), 2.745 (d, 1H), 3.15 (m, 2H), 3.56 (sbr, 1H), 3.73 (dq, 1H), 4.125 (dq, 1H), 4.58
(t, 2H), 6.68 (dd, 1H), 6.77 (dm, 1H). The ester that is obtained can then be further
reacted as a racemate or else as a pure enantiomer, as described in, for example, WO

03/082827, to form the compounds of general formulas ITa and IIb.



in which R and R2, independently of one another, nean
a hydrogen atom a Cl-3-al kyl group, a hal ogen atom
a cyano group, a Cl_3-al koxy qpoup or a hydroxy

group, as well as their racemates or separately
present stereoisoners and their physiologically
Qggﬁﬁtible salts or prodrugs. 2. Conpounds of genera

f Pa (11a) or (11b) according to claim1 CF3 H N
iNHI / ~);0oHOR2 R2 F (113) (fib) in which Rl
and R2, independently of one another, nmean a hydrogen
atom a Cl_3-alkyl group, a halogen atom a cyano

gr oup, l.aC@ngodrdalok generg foumula(llg dnydboxy group, 43

as well as their racemates or separately present
stereoi soners and their physiologically conpatible
salts. 3. Conpound according to claiml,
5-[4-(5-fluoro-2, 3-di hydrobgnzofuran-7-yl) -

(lla) , (IIb)

in which
R' and R?, independently of one another, mean a hydrogen atom, a C.3-alkyl
group, a halogen atom, a cyano group, a C;.3-alkoxy group or a hydroxy
group,
as well as their racemates or separately present stereoisomers and their physiologically
compatible salts or prodrugs.

2. Compounds of general formula (Ila) or (IIb) according to claim 1

%)(Lﬂ ( ] %Mnjg
HO HO
R? R

E

(a) (i)

in which
R'and R?, independently of one another, mean a hydrogen atom, a C;_;-alkyl

group, a halogen atom, a cyano group, a C,.3-alkoxy group or a hydroxy

group,



5. Compound according to claim1,

5-[14-(5-fluoro-2, 3- dlhydrobenzgjuran 7-yl) -

2- hydr oxy-4-nmet hyl - 2-tri fl uororret hyl - pent yl am no]

i soquinol- | (2H)-one. 6. Conmpound according to claim
1, 5-[4-(5-fluoro-2,3-di hydrobenzof uran-7- yI)

t
ﬁaswg{ %Xt?{elglrje{zg %s og épral'aé)lg‘%l:eg% sg%%:o&?o etry rt?cmh%}r 6P'hp{,i@181'oglcally
E or o- 2 3 dlhydrobenzofuran 7- yI)
ZX%VE ?ﬁa S-et hy!l - 2- trlfluoronethyl pentylanino] 6-ch
| oro- 2- nethquU|noI|ne 8. ound accordi ng

cl ai m3, @npqur(@ﬁf:@rdmgdozlasmdu, ﬁ;{dr(éﬁbw&wrcahydmwryoﬁlran -7-yl)-

2- hydr oxy-4-nmet hyl - 2-tri fl uoronet hyl - pent yl am no]
i ZbydrorpHimethy2 - tifbmgromathy b povyldni | {2emethal quirdline.
5-[4-(5-fluoro-2, 3-di hydrobenzof uran-7-yl) -

2- hy drax@orftpoidractordirtgl tb el r 10 SE U IS fhugend Bl &Ry diebéizofiRan-7-y1)-
line. 10. Conpound according to claim1,

5-hédrbRy-3- rgéthyldf eréud‘rl)llﬂefh‘? ITéent lamlno -1- methglr%or%nr}]olme

benzofurany )= 2- hydr oxy-4 riflu yl-pen

tyl am no n

to cla 5n &%Hb@?r{dl a%ggrdgrg tﬁ‘fladlg PISJ g(g-f@og&l?% (&jlhy 6 enzoﬁgan 7-yD)-
rob nzo I dr ox | -2-trifluoro

%F@be Hosthald oAy %o%ﬁ@y%rax}a%a}q]ﬁ@qmﬁ Botnc

according to claim1, 8-fluoro-5-[4-(5- quoro

di hydrﬁabéwmtmdawcrrdwg)tozlmdp &xX¢=(3-flwetrdyg 3= dzhrcirpbmefl@an 7-yl)-

met hyl - pentyl am no] - 2- net hyl qui nol i ne. 44 13.

Chhptrorg-4acetby d2-tgfltayomk thiy rpdntylamino]-2,6-dimethylquinoline.

5-[4-(5-fluoro-2, 3-di hydrobenzofuran-7

yl ) - 2-hyds@pyurd-d¥esdditg to claim 1, 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-
-2-trifluoronethyl - pentylan1no] 2- nethyllsqu|noI 1(2H

)2- HQ@roxy &%etﬁ%’l)-}@?ﬁ\mrbﬁ% ﬁﬁ&{tylﬁgﬁl(ﬁ%ﬂ dﬁnﬁ@l‘%@% hé\the.

toclains 3 tlmmm(ﬁt conp
R RRCE R T A——
! J-Eydroxy-4-methyl-2—tr1ﬂuoromethy1-penty1amino]isoquinoline.
9. Compound according to claim 1, 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-
2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]quinoline.
10. Compound according to claim 1, 5-[4-(2,3-dihydro-5-fluoro-7-
benzofuranyl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]quinolin-2[ 1H]-one.
11. Compound according to claim 1, 6-fluoro-5-[4-(5-fluoro-2,3-
dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]-2-
methylquinoline.
12. Compound according to claim 1, 8-fluoro-5-[4-(5-fluoro-2,3-
dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]-2-

methylquinoline.



characterized in that isobutene is reacted with use of
a Lewis acid catalyst with trj4fl uor oal kyl pyruvate to
formthe conpound of general formula XIIl OR (XII1I)
whereby R3 neans C, -C5-al kyl, which can be subjected,
if desired, to an enantioner separation and then is

react a_chi,ral comound qr r acengt i th
5Tt uar o Cripsipi R BBERO SRl s B G BT B b Birggturan-7-

al kyl at.i on reactiqn to for onmpounds of general .
PO faaroxyemst yt%éﬁ@upromr%ﬂenﬁtwfan?lfwhi-éreeﬁ@ﬁl,soalaﬂolbla@H)-one-

subjected to an_enantiomer separation. The (_:orr?ound of
gener al4. f(&)-kopetiomers gEthg cemippendsaeenidingdo elaims 34 3.
racemate - can either be reduced according to nethods
t hat arSe (KrBnamtibmeons thk Edrhpalindfn ad¢doeding to ¢leinfsol-ir3.
al cohol XI 45 Fy ON (xl) and then oxidi zed accordi ng

t ot rrft 50tk forah@pRdE&idaTWBmipOukizefgéhdrhe@rmlat @ and I1b,
ar 0]
characterized in that isobutene is reacted with use of a Lewis acid catalyst with

trifluoroalkyl pyruvate to form the compound of general formula XII

F:l
A o
o
whereby R* means C,-Cs-alkyl, which can be subjected, if desired, to an enantiomer

separation and then is reacted as a chiral compound or as a racemate with 5-fluoro-2,3-

dihydrobenzofuran

in a Friedel Crafts alkylation reaction to form compounds of general formula X
FE
F
t9]

which, if desired, can be subjected to an enantiomer separation.

The compound of general formula X — as a chiral compound or as a racemate —
can either

be reduced according to methods that are known to one skilled in the art to form

alcohol XI



form al dehyde (111) CF3 , O HO (111) or conpound X
can be reduced directly to foryp al dehyde |11 accordi ng
to nethods that are known to One skilled in the art,
whereby the al dehyde (I11) that is obtained is then
reacted to form conpounds of general formula Ila or
Il b, by being reacted under the conditions of
reductive am nation, opti fln two stages, with a
5- am noqui nol i ne derivati ) i, RILNR R
or with a 5-am noi soqui nol erivative, in which R
and R2 have the neanings that are indicated in claim
1. 17. Process according to clgi m 16, wherein the
enanti omer separation is carried out in any suitable

S§rAdBetSti0E & Qb dordIng B RERLAIHAPAYY aRB kAoGhit Bhe BNA&PEN the art to
18. Process according to claim 16, wherein a suitable

r JORA diate stage fromthe synthesis is
c%%@gpﬁgg&%gpgg a chiral adjuvant either into the

di astereoner salts or into diastereoners, then the

di ast ereoner separation i fred, and the chira
auxiliary reagent is cleav gdigiFe46  19. Suitabl e
stages for the enantionmer sy¥paration according to
claim 16 are conpounds of géneral forrmulas 11, 1V, V,
VI, VIT, VIT1, IX Xand xi. ™

or

compound X can be reduced directly to form aldehyde III according to methods
that are known to one skilled in the art, whereby the aldehyde (III) that is obtained is
then reacted to form compounds of general formula Ila or IIb, by being reacted under the
conditions of reductive amination, optionally in two stages, with a 5-aminoquinoline
derivative

NH, NH,

R' R'
R W Rm

or with a S-aminoisoquinoline derivative, in which R' and R? have the meanings that are
indicated in claim 1.

17. Process according to claim 16, wherein the enantiomer separation is carried
out in any suitable stage using column chromatography on a chiral phase.

18. Process according to claim 16, wherein a suitable racemic intermediate stage
from the synthesis is converted using a chiral adjuvant either into the diastereomer salts
or into diastereomers, then the diastereomer separation is performed, and the chiral

auxiliary reagent is cleaved again.



20. Chiral adjuvants according to claim 18 are chiral
bases, chiral diols, chiral alcohols or chiral acids.

21. Process for the production of conpounds of genera
fornmulas Ila and I'lb, wherein the aldehyde (111) O

CF3 KYOHCHO F (I1l1) is reacted under conditions of
reduct ' ' Lonal ly in t st ages, . wth

5 am baun AB s or S R0 wp R 1B AR 1 gty 36 are
or wth a 5-am nai soqui nol.i j lve, jn jch R
a‘f?d"@mﬂ%\?/éget“ﬁ@l? ?%HW?"W&Q b(‘rar\? ; \?ifé) i, %hkﬁ E’étﬂéé‘“é\ﬁhcl ai m

1. 22. Process for the production of conpounds of .
gener a40- fehiral adisivanta agaeading b claist bf aliersgiralbbasemichirgd diols, chiral
wherei n the conmpound of general formula Il is
ofjtatiotseat ch@nl dreds. by reducti on of the conpound of

general fornmula X - used as a chiral conpound or as a
racemetie Prbcesd forGhe froduction of compounds of general formulas ITa and I1b,

wherein the aldehyde (IIT)

o) CF,
DhgHo
F

()
is reacted under conditions of reductive amination, optionally in two stages, with a 5-

aminoquinoline derivative

or with a 5-aminoisoquinoline derivative, in which R' and R? have the meanings that are
indicated in claim 1.

22. Process for the production of compounds of general formulas [Ia and IIb
according to claim 21, wherein the compound of general formula III is obtained
either

by reduction of the compound of general formula X — used as a chiral compound

FZI
& fer
F
)

or as a racemate —



F CX) 47 in which R3 neans Cl-C5-al kyl, according to
met hods that are known to one skilled in the art to
formal cohol XI F1 OH H (XI)47 and subsequent

oxi dation according to nethods that are also known to
one skilled in the art to formal dehyde (111) or by
reduyctign of c oupd, X - used as a chiral conpound or
al ]ghgeﬁﬁ?ﬁseﬂEEEQWBing to nmethods that are known
to one skilled in the art directly to forn1a|dehyde
|acForings mekhqslythatiarg knqwn toome SW%éé%QIefaétrtotfﬁ@l alcohol X1
production of conpounds of general fornulas Ila and
Ilb according to claim?2 whergi n the conpound of
general fornula X is obta agotconpound of
general formula XlI F3 ark (%)

(x1)
and subsequent oxidation according to methods that are also known to one skilled in the
art to form aldehyde (III)
or
by reduction of compound X — used as a chiral compound or as a racemate — according

to methods that are known to one skilled in the art directly to form aldehyde III

Q CF,
CHO
OH
F

()

23. Process for the production of compounds of general formulas Ila and IIb

according to claim 22, wherein the compound of general formula X is obtained by a
compound of general formula XII

Fs
M}-FO'RJ

0
(X1}
whereby R’ means C;-Cs-alkyl, which can be subjected, if desired, to an enantiomer
separation, then being reacted as a chiral compound or as a racemate with 5-fluoro-2,3-

dihydrobenzofuran



whereby R3 neans Ci-C5-al kyl, which can be subjected,

if desired, to an enantiomer geparation, then being
reacted as a chiral conpound or as a racemate with

5-fl uoro-2,3- di hydrobenzofuran F 48 in a

Friedel -Crafts al kyl ation reaction to form conpounds

' FRRE L) Bich ol rm ccboulius O ebrairitts X
separatlon. 24. Process for t he production of

conmpounds of general forn Iy and |1 b according

to claim 23, wherein the ¢ #f general fornul a

XI'l is obtained by isobut¥ffe belng reacted with use

of a Lews acid catalyst wiRh trifluoroal kyl pyruvate

to formthe conpound of genepal formula XII 0 OR

(XU) whereby R3 neans G -C5-al kyl, which, if desired,

is subjected to an enantionmer separation. 25. Process
avBishdf Aesitee. eandierssbiegted fRjapanangipmersaRartien ewi s aci d
catalyst is chiral. 26. Process according to clains

14- 17,24 pedsa fartthe st@ncﬁm@fmmumswf@eeerab@dmuhs IIa and IIb
chiral manner.

according to claim 23, wherein the compound of general formula XII is obtained by

isobutene being reacted with use of a Lewis acid catalyst with triﬂuoroalkyl pyruvate to

form the compound of general formula XII

(X1}
whereby R* means C;-Cs-alkyl, which, if desired, is subjected to an enantiomer
separation.

25. Process according to claims 16 and 24, wherein the Lewis acid catalyst is
chiral.

26. Process according to claims 14-17, wherein the starting materials are used in
a chiral manner.

27. Process according to claims 22-24, wherein the intermediate products that
are obtained in each case are subjected to an enantiomer separation or, after reaction
with chiral adjuvants, to a diastereomer separation.

28. Use of the compounds according to claim 1 for the production of
pharmaceutical agents.

29. Use of the compounds according to claim 1 for the production of a

pharmaceutical agent for treating inflammatory diseases.



27. Process according to clainms 22-24, wherein the

i nternmedi ate products that are obtained in each case
are subjected to an enanti orrer493epar ation or, after
reaction wth chiral adjuvants, to a diastereoner
separation. 28. Use of the conpounds accordi ng to

cI aim rt r oduct,i on o r.m caI ent

- dFerdfe SRt SoRipeRige T, B s iodRgion e
pr oduct| on of a pharmaceuti cal ent for treating
Wpﬁ%ﬁ?ﬂfl%ﬁgﬁit§§@§@§ admanistgrgd 1 Qfsaleof t he conpounds
according to claiml for the production of
phar nedde Rhaoméceatjenl tpsepataionaithet cutdiniasleest@de compbiind according to
31. Pharmaceutical preparations that contain at |east
alginC DOPMiNtdrea depsddiab vell@s phhraiadeutically Bonipatites véticlegof
as well as pharmaceutically conpatible vehicles. 32.

Vet hodsof AVfethb& el tRGihe d IRITREH Vi aSRaRSrein R RIufds of general
conpounds of general formula I'la or 11b or m xtures

tﬂaﬁﬁﬁgfllaacfr%@mmu?r%? {h%geolf gx%aadhxmstered locally.



