| Rearranged Pentanols, A Process for Their Production and Their Use as
Anti-inflammatory Agents The inventiop relates to conpounds of formula I, a
process for their production and their use as anti-inflamuatory agents.
Fromthe prior art of DE 100 38 639 a(51877) nd WO02/10143, anti -

i nflammatory agents of the follow ng general fornmula (51877) R1 R HH A BAr
are known, whereby the Ar radical conprises phthalides, thiophthalides,
benzoxazi nones Reg¥ranged Rentanglsn AsProcessipe Thgisdiroduefion apd dheir digg@Snds show
di ssoci ati ons of action between anti-inflammatory and undesirable netabolic
actions and are superior to theAntHieffarooskorydesants bed nonst er oi da

gl ucocorticoids or exhibit at |least just as good an action. The selectivity
of the compounds of the prior art conpared to the other steroid receptors
still requires inprovenment, however. It was therefore the object of this

invention to nakge guahi &p}e?atgsotmgl“}%gﬁan&mlﬁg b & gp;rb(‘/ésg Yor'tﬁedr @ﬂbﬁﬁ%y e

conpared to the other steroid receptors. This obj I's achie
conmpounds a claimg. 2 This invention therefore relates to

rdi {9 th
conpounds o?ggglr{eugg Eqam'?atorél a)%ﬁm's H a

From the prior art of DE 100 38 639 a(51877) nd W002/10143, anti-

inflammatory agents of the following general formula (51877)

are known, whereby the Ar radical comprises phthalides, thiophthalides, benzoxazinones
or phthalazinones. In the experiment, these compounds show dissociations of action
between anti-inflammatory and undesirable metabolic actions and are superior to the
previously described nonsteroidal glucocorticoids or exhibit at least just as good an
action.

The selectivity of the compounds of the prior art compared to the other steroid
receptors still requires improvement, however.

It was therefore the object of this invention to make available compounds whose
selectivity is improved compared to the other steroid receptors.

This object is achieved by the compounds according to the claims.



Rc RNH 2 R (1) in which Rl neans an optionally substituted phenyl
radi cal, R2 neans a nonocyclic, or bicyclic, aromatic, partially aromati c,
or non- aromatic ring system which optinally contains 1-3 nitrogen atons,

1-2 oxygen atons and/ or
one or nore places by a
hal ogen, hydr ox

or (G -

1-2 sulfur atonms and optionally is substituted in
radi cal that is selected fromthe group carbonyl,
C5)-al kyl, which optionally can be substituted by

1- 3 hydr oxy gro?ﬁbi\@,im@yfov@ﬂ@;@el@éﬁwog@@gwda@égmerzﬂ-fgrrm@abe gr oups,

(G - C5) al koxy, (G -C5)-al

two substituents together form as
-O(CH)"-O0, -O(CH2)n-CH2-, -O

-N(Gi - C3-al kyl ) - (CH2) n+r,

term nal oxygen atons and/or carbof
to directly adjacent ring-carbon ato
i ndependently of one another, can EG

(CO) -G - C5-al kyl , COORS,

kylthio, (G -C5)-perfluoroal kyl, cyano, nitro, or
Foup that is selected fromthe groups
-(CH2) 1+2-, -NH (CH2) n+1-,

COH ,whereby n = 1 or 2, and the

% and/ or nitrogen atons are |inked
NRARS5, whereby R4 and R5,
gen, C - C5-al kyl or

me hydrogen or a Ci - Co-al kyl group,
R

and - NH-

wher eby

ey
in which
R' means an optionally substituted phenyl radical,
R’ means a monocyclic, or bicyclic, aromatic, partially aromatic, or non-

aromatic ring system, which optionally contains 1-3 nitrogen atoms, 1-2

oxygen atoms and/or 1-2 sulfur atoms and optionally is substituted in one

or more places by a radical that is selected from the group carbonyl,

halogen, hydroxy, or (C,-Cs)-atkyl, which optionally can be substituted

by 1-3 hydroxy groups, 1-3 (C,-Cs)alkoxy groups and/or 1-3 COOR®

groups,
(C)-Cs)alkoxy, (C,-Cs)-alkylthio, (C;-Cs)-perfluoroalkyl, cyano, nitro, or
two substituents together form a group that is selected from the groups
-0-(CH;3)n-0-, -O-(CH,),-CH»-, -O-CH=CH-, -(CH_)n+2-, -NH-(CHz)y41-,
-N(C,-C;-alkyl)-(CHz2)n+1-, and -NH-N=CH-,

whereby n = 1 or 2, and the terminal oxygen atoms and/or carbon atoms
and/or nitrogen atoms are linked to directly adjacent ring-carbon atoms,
NR'R’,

whereby R? and R?, independently of one another, can be hydrogen, C,-
Cs-alkyl or (CO)-C;-Cs-alkyl,

COOR®,

whereby R® means hydrogen or a C,-Cs-alkyl group,



3 (CO NR7R8, whereby R7 and R8, independently of one another, nean hydrogen
or a G -GC5-alkyl group, or a (G -C5-alkylene)-O(CO-(Q-Cs)al kyl group, R3
means an optionally partially or conpletely fluorinated Cl-C3-al kyl group,
and the broken |line neans a doubl e bond between atons a and b or a double
bond between atons b and ¢ or only a single bond between atons a and b, as
well as b and ¢, as well as their racenmates or separately present

st ereoi somers, and dEdwaRfy their physiologically conpatible salts.

St ereoi soners of general formula 1, in which RI nmeans an optionally

substituted phenyl naghire®) R’ BRI RE@RpandBNP6Y6hd Mmoter Dheathjdeo@n@pat i C,
partially aromatic or non- aromatic ring system which optionally contains
1-3 nitrogen atons, le-@5-a %gﬁg atons and/or 1-2 sulfur atons and optionally
is substituted in one or e %Iaces by a radical that is selected fromthe

dubsti tuted by’ 1-3 Rdrutr Arame -0 eloskl 8% gr oups and/ or 13
COORS' groups, _{Cl1-C5)al koxy, (G -C5)-alkylthio, (Cl1-C5)-perfluoroalkyl,
cyano, nitro, dt Nﬂﬂﬁﬁﬁamﬁéa lymartahly orsompletdp Enesrated CoCswlleyl anot her
can be hydrogen, G - C5-alkyl or (CO-C -C5-al kyl, COOR6, whereby R6 neans
hydrogen or a G - Cgwralikyl group,
and the broken line means a double bond between atoms a and b or a double bond
between atoms b and ¢ or only a single bond between atoms a and b, as well as b and c,
as well as their racemates or separately present stereoisomers, and optionally their
physiologically compatible salts.
Stereoisomers of general formula I, in which
R' means an optionally substituted phenyl radical,
R? means a2 monocyclic or bicyclic aromatic, partially aromatic or non-
aromatic ring system, which optionally contains 1-3 nitrogen atoms, 1-2
oxygen atoms and/or 1-2 sulfur atoms and optionally is substituted in one
or more places by a radical that is selected from the group carbonyl,
halogen, hydroxy, (C;-Cs)-alkyl, which optionally can be substituted by
1-3 hydroxy groups, 1-3 (C;-Cs)alkoxy groups and/or 1-3 COOR® groups,
(Ci-Cs)alkoxy, (C,-Cs)-alkylthio, (C,-Cs)-perfluoroalkyl, cyano, nitro, or
NR'R’,
whereby R* and R®, independently of one another, can be hydrogen, C-
Cs-alkyl or (CO)-C-Cs-alkyl,
COOR?,

whereby R® means hydrogen or a C,-Cs-alkyl group,

(CO)NR'RY,



(CONR R8, 4 whereby R7 and R8, independently of one another, nmean hydrogen
or a G -GC5-alkyl group, or a (G -C5-alkylene)-O(CO-(C -C5)al kyl group, R3
means a Cl-C3-al kyl group or a partiallwy or conpletely fluorinated Cl-C3-

al kyl group, and the dotted |ine nmeans a doubl e bond between atons a and b
or a double bond between atons b and ¢ or only a single bond between atons
a and b as well as b and ¢, as well as their racemates or separately

present stereoi sonerwhasbly BPuhdRE|ihdepehddintly of bys hedtog] mehh Hydrogaadrial e
salts, are another subject of the invention. The conpounds of general
formula I, in which @h@y@h@%f@u ad| cal R is substituted by one or nore
radi cal s fromthe group G C - Co-al koxy, G -C5- al kylthio,

Ci - C5-perfluoroal kyl r o(CH),O, -0-
(CH2) " - CH2-, -O0- c:H=<:‘i’5ra[1 &, q?j-@i(y@%s ‘9%@?&%‘@‘%@& C3-al kyl ) - (CH2) a+t
or -NH N=CH, ereby 2, and the term nal n/or
carbon atons an®d/ or ‘F?F"l”}sc?g%hcf’ & feyhgrogp QTPPW@BYPBCWPQK‘% au%fb‘}aé@eﬁ
ri ng-carbon atons, or NRR5, whereby R and R5, independently of one another,
can be hydrogen, Cl @B}’larkw or (CO-Ci-C5-alkyl, are another subject of
the invention. G -C5-Al kyl, G -C5-al koxy, hydroxy and hal ogen are
pref erred. ar thé dbﬂﬁdli&ﬂh}emtzsdcmbletﬂmdibmm&hiaannsaar encCoopadodde btrat as R
contain a di- or tri-

between atoms b and ¢ or only a single bond between atoms a and b as well as b and c,

as well as their racemates or separately present stereoisomers and optionally their

physiologically compatible salts,

are another subject of the invention.

The compounds of general formula I, in which the phenyl radical R'is

substituted by one or more radicals from the group C,-Cs-alkyl, C,-Cs-alkoxy, C,-Cs-

alkylthio, C-Cs-perfluoroalkyl, halogen, hydroxy, cyano, nitro, -O-(CH3},-O-, -O-

(CH2),-CHa-, -O-CH=CH-, -(CHy)p+2-, -NH-(CH2),1+1, N(C;-Cs-alkyl)-(CHa)y1, or -NH-

N=CH-,

whereby n =1 or 2, and the terminal oxygen atoms and/or carbon atormns and/or nitrogen

- atoms are linked to directly adjacent ring-carbon atoms,

or NR'R’,

whereby R*and R® , Independently of one another, can be hydrogen, C,-Cs-alkyl or

(CO)-C,-Cs-alkyl,

are another subject of the invention. C,-Cs-Alkyl, C,-Cs-alkoxy, hydroxy and halogen

are preferred.

Preferred subjects of the invention are compounds that as R' contain a di- or tri-

substituted phenyl radical.



substituted phenyl radical. 5 Preferred substituents for the group R are
an al kanoyl group, G -C5-al kyl, Cl1 C5-al koxy, hydroxy, hal ogen, cyano,

-0 (CH2)"-O0, -O(CH2)"-CH2-, -OCHCH ,5and -(CH2),+2-; especially
preferred substituents for the group R are an al kanoyl group, G - C5-al kyl,
G - C5- al koxy, hydroxy, hal ogen and cyano. Wth al kanoyl, a radical

(G -C5)alkyl-(CO- is neant. Conpounds of} general formula I, in which R2
means a nonocycPrefeaed pibsyaients for the graapike aov apalkancl! [zyoues Endlsiadkheter ocycl i c
ring system in particular a bicyclic ring system are a subject of the

i nvent i on. CAdloxyhkydtety,matdgen, obtng -Gy, O, c-Ga(CHi)eIH 6 CaCHREH- cand
partially aromatic or non-aromatic ring system which optionally contains

1- 3 ni troge[Tia)ons eaRefay pleferePbe8Hedt WFEhABGLER' krarsskindyl iRPSEC, -
aromatic rings systens are bicyclic ring systens that contain only one

aromatic ri rj-si i | ¢ that can contain 1- 7
HIRTTRLL 030 IR, RalbLAPRSh LS

het er oat ons "or ‘el Se ounds of general fornula I,

in which R2 nmeans. an optionall bsti.tut ht hal i dyl , i soindolyl,

di hydr oi ndol yI , Vgi%‘&fﬁ@%oﬁ w&m@f@-@ﬂ%ﬁr@@o&mmw nyl . thiophthalidyl,
benzoxazi nonyl, phthal azi nonyl, quinolinyl, isoquinolinyl, quinolonyl,

i soqui nol onyl, i ngs of granmas famaiol, y1 whighiBnaeesins aynonoguslisox diayalie,,
cinnolinyl, phthalazinyl, 1,7- or 1,8-naphthyridinyl, dihydroindolonyl,

di hydr oi soianshodt@ryrlpartidblgnzematitazadrecatic irmgalystemgmopaptidihata bisydlicmogd vi a any
position, especially if these heterocyclic systens are substituted, are a

preferred syhi@cireafsubjee: dmMyemMveon. f they are substituted with 0 to 3 of
the sane or different radicals fromthe group G -C3-al kyl, hydroxy,

car bomi ot el SHAR By RLA 73, BRRSFUI AhOF AR R ok,
non-aromatic ring system, which optionally contains 1-3 nitrogen atoms and/or 1-2
oxygen atoms and/or 1-2 sulfur atoms, aromatic rings systems are bicyclic ring systems
that contain only one aromatic ring comprising aliphatic ring systems that can contain 1-
7 heteroatoms or else contain no heteroatoms.

Compounds of general formula I, in which R? means an optionally substituted
phthalidyl, isoindolyl, dihydroindolyl, dihydroisoindolyl, dihydroisoquinolinyl,
thiophthalidyl, benzoxazinonyl, phthalazinonyl, quinolinyl, isoquinolinyl, quinolonyl,
isoquinolonyl, indazolyl, benzothiazolyl, quinazolinyl, quinoxalinyl, cinnolinyl,
phthalazinyl, 1,7- or 1,8-naphthyridinyl, dihydroindolonyl, dihydroisoindolonyl,
benzimidazole or indoly! group that is linked via any position, especially if these
heterocyclic systems are substituted, are a preferred subject of the invention if they are
substituted with 0 to 3 of the same or different radicals from the group C,-Cs-alkyl,
hydroxy, carbony! or halogen, and are an especially preferred subject of the invention if
they are substituted with m ethyl, chlorine or fluorine.

Compounds of general formula I, in which R?* means a phthalidyl, thiophthalidyl,

benzoxazinonyl, phthalazinonyl, quinolinyl, isoquinolinyl, quinolonyl, isoquinolonyl,



Conpounds of general formula I, in which R2 neans a phthalidyl,

t hi opht hal i dyl, benzoxazi nonyl, phthal azi nonyl, quinolinyl, isoquinolinyl,
qui nol onyl, isoquinolonyl, 6 indazolyl, benzothiazolyl, quinazolinyl,

qui noxal i nyl, cinnolinyl, phthalazinyl, 1,7- or 1,8-naphthyridinyl,

di hydr oi ndol onyl , di hydr oi soi ndol onyl, benzi m dazol e or indolyl group that
is linked via any position, are another subject of the invention. Conpounds
of fornmul aindatdigll bérebtiRZobtdr duinotiauatintwdlingl, cinmoboylnplithalytinyladi7eat , in
particul ar the isocoumarinyl radical, which optionally can be substituted
with O to Ssqfaphah@ﬁd 2m1r@rdr&hactl§ﬁﬁn&mpcﬁeisgﬁlh@loiazpBbﬁmlcg&@%rQdo@?: al kyl,

hydr oxy, car bonyl al ogen, in particular with nmethyl, chlorine or
fluorine, o] ect of the
invention can %ﬂégﬁmfléﬁteQQWh&gﬁgagghﬁ' Cto gg?ﬁﬁf 1 a radical from

(CL. C5) Bl kg1 1 n Bopiet Rty Sy Yﬂﬁbﬁ%& &waeégﬂarl%ﬂ.otrﬁsgco Aoy *iahe

(CO NR7R8 or a (CI Co5- al kylene% o ? @] ?al kyl group, preferabl from
the group @ RaCBcudnEhs isogpningsingl fe! \‘HW?%‘&&PH& Insdblerhbsbiutedayifonig 3 o
preferably with nethyl, chlorine or fluorine. The substituents can be the
same or di fiten@nbr diffeeers ulbedls fremtthe gronp iy +C fakylahgdroxp cRébongl erchabezedlef i ned
such that the carbonyl carbon atomis a ring carbon atom to which an

oxygen at off pastic@ahlier Rt chideReRe Anesn O bsiienal ahe hFBing of ExlifpMty, ch

radical R2 i's substituted with none, one or several of the sane or di f f er ent

radi cal s f5|%r£‘s'i19 ?&QH&H GGty @l kyl, G -C3- al koxy, hydroxy, hal ogen, or
carbonyl, prefera K honé or one or several of the sane or di fferent

2o cals from e %{%%bgﬂa ihend gt dﬂl%ﬁ% raFeRRALFER AEeBER  ne or oup
me thyl, chlorlne or fluorine espeC|a y by ne .. chlorine or fluorine,
are a subj exbomfl, hakegen, hydroxy, (C1-Cs)-alkyl, (Ci- Cs)alkoxy, (X‘i-Cs) -alkylthio, (C,-Cs)-
perfluoroalkyl, cyano, nitro, NR*R®, COOR®, (CO)NRTRE or a {C;-Cs-alkylene)-O-
(CO)-(C|.Cs)alkyl group, preferably from the group C;-Cs-alkyl, C,-C;-alkoxy, hydroxy,
halogen, or carbony!; preferably with methyl, chlorine or fluorine. The substituents can
be the same or different.
The substituent carbonyl for a group R is to be defined such that the carbonyl
carbon atom is a ring carbon atom, to which an oxygen atom 1s double-bound.
Compounds of general formula I, in which radical R? is substituted with none,
one or several of the same or different radicals from the group C,-Cs-alkyl, C,-C;-
alkoxy, hydroxy, halogen, or carbonyl, preferably with none or one or several of the
same or different radicals from the group C,-Cs-alkyl, hydroxy, carbonyl or halogen, in
particular by one or more of the same or different radicals from the group me thyl,
chlorine or fluorine, especially by methyl, chlorine or fluorine, are a subject of the
invention.

The nitrogen atom in the indazole, quinolone, isoquinolone and phthalazine of

radical R” of general claim 1 can also be alkylated with a C,-C;-alkyl group.



invention. The nitrogen atomin the indazole, quinolone, isoquinolone and
pht hal azine of radical R2 of general claiml can also be alkylated with a
C -C3-al kyl group. 7 Conpounds of general formula I, in which R2 neans a
nonocyclic 5- or 6 menbered heterocyclic ring systemthat is |inked via any
position, such as, e.g., furan or thiophene, are another subject of the

i nvention. Conpounds of general forrmula I, in which R2 neans an optionally
substituted phdrmpaundgobgenaeabhirmylla I imghichrRe raews henorselp¢lect- ab- t he
invention. As substituents, the sanme that are already disclosed for the case

that R nmeanenbdbehatbroc@dlR ol dyalhethaM tiikéd Piahi abdido@rsQerad, 6.of ifitGn Sy St em
bicyclic systens are neant that contain an aromatic ring and a non-aromatic

ring, such @gsonh&: REMEPIAFINONES iRendbtydr oi ndol one.  Conmpounds accor di ng
to claiml, iﬁ mﬁ?%ﬁaRB neansctri Idofgnethyl or pentafluoroethyl, are a

speci al subject 0of the.invention. ounds, qf2 general fornula, 1. in which
X “eans aphonyioyianss CVRTER® SrrRERRi i S uBERE elioelittitastitist " he
same or different substjituents, selected fromthe group carbonyl,

G - C3- al kodPenyymedynarhthxd g regae ther sibiest of H511BY¢8Pbonyl , net hoxy,
hydroxy, fluorine, chlorine, or bromne, R2 neans dihydroi soindol onyl,

i soqui nol onyl , d\s Tastghemythe samkathel aF alresiyrdasclasgd for the oot mydans | n
particul ar d ihydroisoindol onyl, isoquinolonyl, quinazolinyl, indazolyl,

i socounar i rphknylpiit Radtabzé.nyl , qui nol onyl group , which optionally can be
substituted with 0-2 substituents that are selected fromthe group carbonyl,

G - CG3-al kyl an%ﬁﬁ'a%ﬁ{&ﬂyiaﬁ)crg%[ctﬂirﬁé’é}@{enﬂ%%cg}!l'ic %&ﬂmﬁé HO A thatdnfZth FRans

CF3 or C2F5, in particular , are’a preférred subject of the invention.
ln additi Ona’roﬁl.!&?c r'uﬂcs/ &t e{r?cpn«erlr%lm% ig?‘in%,o sutcﬁ?is,l“fl:.sge., @angxha%in%%gggru 1H§dr8{ndgﬁnqgr al

formul a

Compounds according to claim 1, in which R? means trifluoromethyl or
pentafluoroethyl, are a special subject of the invention. Compounds of general formula
I, in which R' means a phenyl group, which optionally is substituted with 0-3 of the
same or different substituents, selected from the group carbonyl, C;-Cs-alkoxy, hydroxy,
and halogen, in particular carbonyl, methoxy, hydroxy, fluorine, chlorine, or bromine,
R” means dihydroisoindolonyl, isoquinolonyl, quinazolinyl, indazolyl, coumarinyl,
isocoumarinyl, in particular d ihydroisoindolonyl, isoquinolonyl, quinazolinyl,
indazolyl, isocoumarinyl, phthalazinyl, quinolonyl group , which optionally can be
substituted with 0-2 substituents that are selected from the group carbonyl, C,-C;s-alkyl
and halogen, in particular methyl and fluorine, and R> means CF; or C,Fs, in particular
CF;, are a preferred subject of the invention.

In addition, the invention relates to the use of the compounds of general formula
1 for the production of pharmaceutical agents as well as their use for the production of
pharmaceutical agents for treating inflammatory diseases.

The C,-Cs-alkyl groups can be straight-chain or branched and stand for a methyl,

ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl or n-pentyl group, or a 2,2-



| for the production of pharnmaceutical agents as well as their use for the
production of pharnmaceutical agents for treating inflanmmtory di seases. The
Cl- CS-al kyl groups can be straight-chaingor branched and stand for a nethyl,
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl or n-pentyl
group, or a 2,2 8 dinethylpropyl, 2-nethylbutyl or 3-nethylbutyl group. A
nmet hyl or ethyl group is preferred. They can optionally be substituted by

1- 3 hydr oxydimath3lptdpy(R-alekoxtyutgng/3omethdbanyCRERp. 9Y sl oPedl egoeslisar e
hydr oxy groups. COOR66 can be free acid or a C 1 -C5-al kyl ester, whereby the

al kyl radi %l?éfeiréd. eyl edbpasnaly Radysiiesa bynednhaheye. 1-3 8- ClakSaalnlidry

groups in and R2 can bé straight-chain 0r branched an stand for a

met hoxy, et;h r OPO .SQ-.Dr - but oxy, i so-butoxy, tert-butoxy
or n-pentogy?€99§ﬁéﬁé§%?%B%%%gfgﬁgaﬁﬁﬁ%@? ut oxy or 3-methyl butoxy group. A
met hoxy or etho pup is_preferred. Th i - C5-al kyl t hi ro .can be

st rai ght - chai n SodRo e G Soah Cor R o ﬁ’,e 3@9&%#%%%

n-propyl thio, iso-propylthio, n-butylthio, iso-butylthio, tert- butylthio or
n- pent yl t hidstingd g dicady Hedcpberbgtavhi o, 2- et hyl butylthio or 3 nethyl butyl thio
group. A nmethylthio or ethylthio group is preferred. For a partially or

conpl etely fl uorlihedl e@s-TkoGBeg@bijyin RirandR’ dahée fsohigbweimin opamnéiatlayd or
conpletely fluorinated groups are considered: fluoronethyl, difluoronethyl,

trifluoronetiylifer £ ﬁ]'é%??,téﬂb{clxrvr propbixh/! 4eHRHRY! n-b&bo%y,otisé-bu@&?,e&%;ﬂumxy

1,1, 1-trifluoroethyl, etrafluoroethyl, "and pentafl uoroet hy t he

latter, th ri r 9Ref: 0%_ | PalS
preferred. %'f'heﬁ egleog ?g?fgﬁl %ﬁihﬁg{r%%ﬁ ’ %tnﬁ)é%ﬁyé?ﬁﬁﬁ g%%ﬁ%rﬁ@g%lgxgy g{oﬁg'r |Ane,

chl ori ne, brolm' ne or, iodine. atotm freferred is a fluorine, chlorine or
br oni ne at dR§hoxy or ethoxy group is preferred.

The C,-Cs-alkylthio groups can be straight-chain or branched and stand for a
methylthio, ethylthio, n-propylthio, iso-propylthio, n-butylthio, iso-butylthio, tert-
butylthio or n-pentylthio, 2,2-dimethylpropylthio, 2-methylbutylthio or 3-
methylbutylthio group. A methylthio or ethylthio group is preferred.

For a partially or completely fluorinated C,-C;-alkyl group, the following
partially or completely fluorinated groups are considered: fluoromethyl, difluoromethyl,
trifluoromethyl, fluoroethyl, 1,1-difluoroethyl, 1,2-difluoreethyl, 1,1,1-triflucroethyl,
tetrafluoroethyl, and pentafluoroethyl. Of the latter, the trifluoromethyl group or the
pentafluoroethy! group is preferred.

The designation halogen atom or halogen means a fluorine, chlorine, bromine or
iodine atom. Preferred is a fluorine, chlorine or bromine atom.

The NR*R? group can mean, for example, NH;, N(H)CHj3, N(CH;),,
N(H)NCO)CH;, N(CH3)(CO)CHj;, N[{CO)CHj;]2, N(HYCO,CH3, N(CH3)CO,CHj, or
N(CO;CHj),.

The double bond in general formula [ can be between atoms a and b or between

atoms b and ¢.



The NR R5 group can nean, for exanple, NH2, N(H) CH3, N(CH3)2, N(H)(CO CH3,
N(CH3) (CO CH3, N (CO CH3]2, N(H) CO2CH3, N(CH3)CO2CH3, or N(CO2CH3)2. The
doubl e bond in general fornula | can be%etween atons a and b or between
atons b and c. 9 Al so, conpounds that have a doubl e bond neither between
atons a and b nor between atons b and c are subjects of the invention. The
conpounds of general formula | accordi ngbto the invention can be present as
st er eoi sonmers bébaueempsiungdh thaphdsardoablsfboad yeivearbetwesntaseras a sybp et s of this
invention are all possible diastereoners, both as racemates and in

enant i omer bggween dtommb dide aosdyemdst the cordiiong to the invention can al so be
present in the formof salts with physiologically conpatible anions, for

exanpl e in the TRy @Rfounds bOEHR ifslaRla 1 SbIFRI LS theidveAti @ScanRTBRAL &S,

pi val ates, nal eates, fumarates, tartrates, benzoates, nesylates, citrates
or succina - d e S5 [
desor bed. Baross e WERREAEMeIARRC: B ROHFRIBEAERT SRR 5 Mughon
[Lewi s aci ds] I% .The.c ounds that are descr.ibed in the application text
bre br oducth pobile B SRIRRIRS et fr orr ESHE A e Lowi o act s,
especially in the reaction with ) . _
The compounds according to the invention can also be present in the form of
salts with physiologically compatible anions, for example in the form of hydrochlorides,
sulfates, nitrates, phosphates, ptvalates, maleates, fumarates, tartrates, benzoates,

mesylates, citrates or succinates.

The compounds can be produced by the process that is described below.

OH Lewissduren
N ——re

(11 [Lewis acids] ()]

The compounds that are described in the application text are produced in the
reaction of the corresponding imines with Lewis acids, especially in the reaction with
boron tribromide in an organic solvent, preferably in a polar solvent, for example
dichloromethane and subsequent conventional purification. The reaction is carried out
in a temperature range of ~70°C to +30°C (preferably —30°C to +30°C). The imines in
turn are formed by the correspondingly described aldehydes being reacted with the
desired amines in the conventional way. This takes place by reaction with titanates or
by reaction in an acid medium or under approximately neutral conditions (for example

THF/alcohol), either by stirring at room temperature or by boiling in a water separator.,



boron tribrom de in an organic solvent, preferably in a polar solvent, for
exanpl e dichl oronet hane and subsequent conventional purification. The
reaction is carried out in a tenperatur@ range of-70C to +30C (preferably
-30Cto +30C). The imnes in turn are formed by the correspondingly

descri bed al dehydes being reacted with the desired amnes in the
conventional way. This takes place by reaction with titanates or by
reaction in an dtfihd coeghoundscrccomddertoalppmexitivataed yresaittas adcembnmhittiens (f or
exanpl e THE al cohol), either by stirring at roomtenperature or by boiling

in a water tb8p@hdeQepardd inth puhe ofNQUBESe ﬁ)@l@l@ﬁ@t‘jdﬂ(ﬂn%% thRendtRy&NYfi on are
present as racem c mxtures, they can be separated into pure, optically

active for %e%@@i&%{%@i b @hdi Qﬁe ﬂﬁ]tilri"ﬂqi?:o% ski AFGTRE §‘n.5 ERALA AL thdAbefce
familiar to one skifled in the art. For exarrplle, he racem'c’ mxtures can
b t ed. h t h tically.. ive i terial
(O RALPAK TR T e NG % PRuREp T e SR shiEal ¥FeS et er iy t ho
free hydroxy group in a racem c conpound of general forrmula | with an

optical ly agiteive (CECRAL2AK hOBpar @t pulchsormiérasiias elob poswtle e @%drly shet hat are
obtained by fractionated crystallization or by chromatography, and to

saponify t eparated esters in each casge to he ically pure isoners.
aean oot | SRS FeE BBt SR RABRES! srarrbRTEnGEl iR an baBHS i ron: ¢
acid or tartaric acid can be used. The binding of the substances to the

gl ucocort i dsidpndde sprasite thomliasiergoiserRanc essaregthal arcdidipmkby Gedipnaied (ni ner al
corticoid receptor (MR), progesterone receptor (PR) and androgen receptor
(AR)) i s exaystalbzhtinton by kbreamidoghphne exdriv saporifythp seghuated estermde pdabrease 1@yt osol
preparations of Sf9 cells, which had been infected with reconbi nant

bacul ovi r uggseptivaii¢ Bukadenéar Ash oheal B R1ius 8ldf PF ek digplb] Madetic atidi es. I'n
conparison to reference substance [3H]-dexanet hasone, the substances show a

high to Vercém?h&lgulé@g%%ﬂgt&‘t&r%riggcidlcgﬁ%@%gd.: 64 nM was thus nmeasured for

t he conpoun rom
The binding of the substances to the glucocorticoid receptor (GR) and other

steroid hormone receptors (mineral corticoid receptor (MR), progesterone receptor (PR)
and androgen receptor (AR)) is examined with the aid of recombinantly produced
receptors. Cytosol preparations of Sf9 cells, which had been infected with recombinant
baculoviruses, which code for the GR, are used for the binding studies. In comparison
to reference substance [*H]-dexamethasone, the substances show a high to very high
affinity to GR. 1Csp(GR) = 64 nM was thus measured for the compound from Example
3.

As an essential, molecular mechanism for the anti-inflammatory action of
glucocorticoids, the GR-mediated inhibition of the transcription of cytokines, adhesion
molecuies, enzymes and other pro-inflammatory factors is considered. This inhibition is
produced by an interaction of the GR with other transcription factors, e.g., AP-1 and NF-
kappa-B (for a survey, see Cato, A. C. B,, and Wade, E., BioEssays 18, 371-378, 1996).

The compounds of general formula I according to the invention inhibit the

secretion of cytokine IL-8 into the human monocyte cell line THP-1 that is triggered by



3. As an essential, nolecular nmechanismfor the anti- infl anmmtory action
of glucocorticoids, the GR-nediated inhibition of the transcription of

cyt oki nes, adhesion nolecul es, enzynes @and other pro-inflamatory factors
is considered. This inhibition is produced by an interaction of the GRwth
other transcription factors, e.g., AP-1 and NF- kappa-B (for a survey, see
Cato, A. C. B., and Wade, E., BioEssays 18, 371-378, 1996). The conpounds of
gener al f orlipgpalybacabaratediLifg).t Ohe brencemvenhiodithd mivibnds wiselctamdmegtin oe of
cytokine IL-8 into the hunman nonocyte cell line THP-1 that is triggered by

11 | popolgsyipaashnrtdaeidsRPcomhiecigionsamapRIHIARA st Tiee othRiindgonyas
determ ned in the supernatant by nmeans of commercially available ELISA

kits. The mgsﬁg@m anﬁ’ﬁﬁmﬂiaﬁ I}?é‘i 3 ( Lphibition 1G50(1L8) = 25 nnol .

The anti-i tory action o ounds of general fornula I was

tested in the apimal. . ts int t |
i | ammat i on | n AR RRERRBY o R S dSeEEea st RhgT ey 1 ¢

end, croton oil in ethanolic solution was applied topically to the aninals'
ears. The tBdite ayimakqmedscnEicsE srbthsﬁmt%aﬂﬂwce@mf&@rranatl%lygtr@ﬁmchmw at
the sane tinme or two hours before the croton oil. After 16-24 hours, the

ear wei ght (hasxpndésiuf(id@spd 83, Yhai @t iToI«thi[sand,iqnq’atloalmﬁdn@tkyneldtemwdnheas
per oxi dase activity as a yardstick for the invasions of granul ocytes, and

the el ast asgpRed fopically &sthe ayiihalStdagk THeQEst biistdndvastRmIfS appabd fopphalll be
granul ocytes. In this test, the conpounds of general fornmula | inhibit the

three abovey H@Mdaﬁ?%ﬁtlﬂe%h@%6rq{?vogn%ﬁ%r’ﬁ°e§”&é%h@&%%n%fﬂt ,f,ﬁér%' L £8hours, the

admi ni strat on an system c adm ni stration t he nost frequent
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Phar makol ogi e and Therapierichtlinien [d ucocorticoids: |nmunol ogi cal
as a yardstick for the invasions of granulocytes, and the elastase activity as a yardstick

for the invaston of neutrophilic granulocytes. In this test, the compounds of general
formula I inhibit the three above-mentioned inflammation parameters both after topical
administration and after systemic administration.

One of the most frequent undesirable actions of a glucocorticoid therapy is the
so-called “steroid diabetes™ [cf., Hatz, H. J., Glucocorticoide: Immunologische
Grundlagen, Pharmakologie und Therapierichtlinien [Glucocorticoids: Immunological
Bases, Pharmacology and Therapy Guidelines), Wissenschaftliche Verlagsgesellschaft
mbH, Stuttgart, 1998]. The reason for this is the stimulation of gluconeogenesis in the
liver by induction of the enzymes responsible in this respect and by free amino acids,
which are produced from the degradation of proteins (catabolic action of
glucocorticoids). A key enzyme of the catabolic metabolism in the liver is tyrosinamino
transferase (TAT). The activity of this enzyme can be determined from liver
homogenates by photometry and represents a good measurement of the undesirable
metabolic actions of glucocorticotds. To measure the TAT induction, the animals are

sacrificed 8 hours after the test substances are administered, the livers are removed, and



Bases, Pharnmacol ogy and Therapy Cuidelines], Wssenschaftliche

Ver | agsgesel | schaft nbH, Stuttgart, 1998]. The reason for this is the
stimulation of gluconeogenesis in the |liwver by induction of the enzynes
responsible in this respect and by free am no acids, which are produced
fromthe degradation of proteins (catabolic action of glucocorticoids). A
key enzyne of the catabolic nmetabolismin the liver is tyrosinam no

t r ansf er aseh¢ TAT) actiVite is@tasurddyinolic hdthsgeanzy e thiarshet dsteimm/med tHfeyom | i ver
honbgenat es by photonetry and represents a good neasurenent of the

undesi r abl enaveBh aR@lih FandahtoPNsctidh, @b uﬁﬂg@mdds%@lgel@eraﬂf@nﬁﬁas Whick NRlelA ho

i nduction, the animals are 'sacrificed hours "after the test substances are
adm ni st er ol e renmoved, and 12 the TAT activity is neasured
in the hom‘it eor%gr{ag‘."l'q %I’{IE{S ?rg{et. est, at doses in which they have an

anti-inflammatory actign, .the.c ounds of general formula | induce little
or no tyrosina %Busterogﬁ}éfflé?rﬁb'@?ﬂ%@%?ﬁé‘ngfI%taﬂg’it‘rona‘?ﬂt’i'@"?iglf:amrat ory and, in
addition, anti-allergic, inmunosuppressive and antiproliferative action,

t he conpoun&¥NyosERRRSHE g eRPraliferatiecston.fbe ¢unpariads alsenerad oreai be used
as nedications for treatnment or prophylaxis of the follow ng pathol ogic
condi t i ons dcoondargtaltise mmehtrounnmnde uked ashinedicames farheeatreemnor HRIpEHASE of geands
for the following indications: (i) Lung diseases that are acconpani ed by

i nfl amat or o g&falticlo B0 86t dHsh infa@iAAll Y& hRhGE I8 @Fs caseThe @dthL
obstructive |ung di seases of any origin, primarily bronchial asthma -

Bronchitis ‘ﬁlsﬁwsfﬁrsfa%s ?Jritﬁ’é fb?loivix% -Indicg{i%: of restrictive lung diseases,
primarily allergic alveolitis, - e s of pul nonary edema, primarily

toxic pul n‘D(riBaD{ngefﬂgergsaes that are accompanied by inflammatory, allergic and/or proliferative

Processes.

Chronic, obstructive lung diseases of any origin, primarily bronchial
asthma
- Bronchitis of different origins
- All forms of restrictive lung diseases, primarily allergic alveolitis,
- All forms of pulmonary edema, primarily toxic pulmonary edema
- Sarcoidoses and granulomatoses, especially Boeck’s disease
(i) Rheumatic diseases/autoimmune diseases/joint diseases that are
accompanied by inflammatory, allergic and/or proliferative processes:
- All forms of rheumatic diseases, especially rheumatoid arthritis, acute
rheumatic fever, polymyalgia rheumatica
- Reactive arthritis
- Inflammatory soft-tissue diseases of other origins
- Arthritic symptoms in the case of degenerative joint discases (arthroses)

- Traumatic arthritides



- Sarcoi doses and granul onat oses, especially Boeck's disease (ii) Rheumatic
di seases/ aut oi nmune di seases/joint diseases that are acconpani ed by

inflammatory, allergic and/or proliferatizve processes: - Al fornms of
rheumati c di seases, especially rheumatoid arthritis, acute rheumatic fever,
pol ynyal gi a rheumatica - Reactive arthritis - Inflanmatory soft-tissue

di seases of other origins - Arthritic synptons in the case of degenerative
joint diseases (arthr@sl&gtnoses of @aiynmidie, caf.f Yeiehiicrpud Srytkeptdia@penoses of any
origin, e.g., systemc |upus erythematodes, scleroderm a, polynyositis,

der mat onyositis, Sj d%%c&n%i’d]ﬁél?xﬁ%osiﬁ%,i de%&on@ﬁﬁﬂé,@j@greﬁ%‘sEch'h%m_%%’@t‘i’l‘I’@_”e
(iii1) Allergies that are acconpani éd by inflammatory and/or "proliferative

processes: - Al for I i ions, e.g., Quincke's edema, hay
fever, insect bi tesngfzr;ﬁ?'forﬁae lfglri)rggg {(ﬁ&%

I"ergi Ions to pharmaceutical agents, bl ood

derivatives,.. ntrast nedia, etc.,, K anaphylactic shock,. urticaria, contact
dor mat i 115 UiD; OOt AR FobrRiad PAL AELO QLS BEHAF PBIPRES nodosa,
tenporal arteritis, erythema nodosum (v) Dermatol ogi cal diseases that are
acconpani ed by i nf I anwat@ni ofalllcegigieacaen o, (Praskeisaadgmaykaypfenensesd: -
Atopic dermatitis (primarily in children) - Psoriasis - Pityriasis rubra
pilaris - Erythemat ousted|dleagessactisisggehathaoyutttiaf genanbloodxagyateey. ,
radi ati on,

contrast media, etc., anaphylactic shock, urticaria, contact dermatitis

(iv) Vascular inflammations (vasculifides)
- Panarteritis nodosa, temporal arteritis, erythema nodosum
(v) Dermatological diseases that are accompanied by inflammatory, allergic and/or

proliferative processes:

Atopic dermatitis (primarily in children)

- Psoriasis

- Pityriasis rubra pilaris

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

- Bullous dermatoses

- Diseases of the lichenoid group,

- Pruntis (¢.g., of allergic origin}

- Seborrheal eczema

- Rosacea

- Pemphigus vulgaris

- Erythema exudativum multiforme

- Balanitis

- Vulvitis



chem cal s, buns, etc. - Bullous dernmatoses - Diseases of the lichenoid
group, - Pruritis (e.g., of allergic origin) - Seborrheal eczema - Rosacea
- Penphigus vulgaris - Erythema exudativuamnultiforne - Balanitis -
Vulvitis 14 Hair |oss such as al opecia areata Cutaneous T-cell |ynphoma
(vi) Kidney diseases that are acconpani ed by inflamuatory, allergic and/or
proliferative processes: - Nephrotic syndrone - All nephritides (vii) Liver

di seases that are acqoiipris eethhy alopktianrmtory, allergic and/or proliferative
processes: Acute liver cell deconposition - Acute hepatitis of different

origins, e.g., viral4}hg§hgsTQQ@qggﬁﬁﬂhgcal agent -i nduced - Chronic
aggressive hepatitis and/or chronic intermttent hepatitis (viii)

%3; [)(r)i n';)?‘ %%)Pgri%rff::y\slogﬁégegs théas ?ées z?crcgm%grﬁggg? pnifﬁ(ljnnqgtogy?ulgrg’éaz}n%yo\f’ all'ergic

proliferative processes:

- Nephrotic syndrome

- All nephritides
(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

(viii) Gastrointestinal diseases that are accompanied by inflammatory, allergic and/or

proliferative processes:

Regional enteritis (Crohn’s disease)

Colitis ulcerosa

Gastritis

Reflux esophagitis

Ulcerative colitis of other origins, e.g., native sprue
(ix) Proctologic disecases that are accompanied by inflammatory, allergic and/or
proliferative processes:

- Anal eczema

Fissures

- Hemorrhoids

Idiopathic proctitis



- Regional enteritis (Crohn's disease) - Colitis ulcerosa - Gastritis -
Refl ux esophagitis - Ucerative colitis of other origins, e.g., native sprue
(i x) Proctol ogic diseases that are accofpani ed by inflammtory, allergic
and/or proliferative processes: - Anal eczema - Fissures - Henorrhoids -
| di opathic proctitis 15 (x) Eye diseases that are acconpani ed by
inflammatory, allergic and/or proliferative processes: Alergic keratitis,
uvei tis, iPitibye diseospihanere agrempanieddpeipfiammatery, alletpiciagdiee proliférative-
Chorioiditis - Synpathetic ophthalma (xi) Di seases of the ear-nose-throat
area that preeaeconpani ed by inflanmmtory, allergic and/or proliferative
processes:. - Allergic rhinitis, hay fever - Qitis externa, e.g., caused by
contact dermatitis, ;Aqqfegzéq@ k&@bitise,h%itis,‘iriﬁ%i tis nedia
- 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 rhinttis, hay fever
- Otitis externa, ¢.g., caused by contact dermatitis, infection, etc.
- Otitis media
(xii) Neurological diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:
- Cerebral edema, primarily tumor-induced cerebral edema
- Multiple sclerosis
- Acute encephalomyelitis
- Meningitis
- Various forms of convulsions, e.g., infantile nodding spasms
(x11i) Blood diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:

- Acquired hemolytic anemia

- Idiopathic thrombocytopenia



(xi1) Neurol ogi cal diseases that are acconpanied by inflammatory, allergic

and/or proliferative processes: - Cerebral edema, primarily tunor-induced
cerebral edema - Miltiple sclerosis - Agute encephal onyelitis - Meningitis
- Various fornms of convulsions, e.g., infantile nodding spasns (xiii) Blood
di seases that are acconpanied by inflammtory, allergic and/or

proliferative processes: - Acquired henolytic anema - |diopathic

t hr ombocyt dpani Buné difeasas)thdiumdiccdinperisé by ifaimmsitengatiemjraanidéd by
inflanmatory, allergic and/or proliferative processes: - Acute |ynphatic

| eukem a  -prifpdei@iRaptoceysdphoma - Lynphogranul onat oses - Lynphosarcona -
Ext ensi ve netastases, mainly in breast, bronchial and prostate cancers (xv)

Endocri ne di seases_th £ A%H i.ed by inflammatory, allergic and/or
proliferative pr ocess@é‘:@[ ngggﬁgl%ggﬂngar bitopathy - Thyreotoxic crisis - De

Quervain's thyroi di_t iﬁangna'ﬁ?ﬁfmp%%%q%' s thyroiditis

- Lymphogranulomatoses

- Lymphosarcoma

- Extensive metastases, mainly in breast, bronchial and prostate cancers
(xv) Endocrine diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:

- Endocrine orbitopathy

Thyreotoxic crisis
- De Quervain’s thyroiditis

Hashimoto’s thyroiditis

Basedow’s disease

(xvi) Organ and tissue transplants, graft-versus-host disease
(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



- Basedow s di sease (xvi) Organ and tissue transplants, graft-versus-host

di sease (xvii) Severe shock conditions, e.g., anaphylactic shock, systemc
inflamatory response syndrome (SIRS) (viii) Substitution therapy in: -
Innate primary suprarenal insufficiency, e.g., congenital adrenogenital
syndronme - Acquired primary suprarenal insufficiency, e.g., Addison's

di sease, autoimmune adrenalitis, neta-infective tunors, netastases, etc. -

| nnat e secondary suprasg@iel sedpmdidyisapergy] infufficieneRrge NintRalinfédiPoORhiowd, t ari sm
17 Acquired secondary suprarenal insufficiency, e.g., neta-infective

tunors, etc. (xix) \@mting that is acconpani ed by inflamuatory, allergic
and/or proliferative processes: in conbination with a 5-HT3

ant agonl st (5(&)0‘?/6%@}1% thﬁl\ggcc%EgaR%{f%e(?nﬂe!}/n%mztoép% gl)éxc) and%rr}ﬁ? ifelraltmgI am’rat ory

origins,

according to the invention can be used for treatnent and prophyIaX|s of
addi ti onal PaiH¥ogi ¢ conditions that are not mentioned above, for which
synthetic glucocorticoids are now used (see in this respect Hatz, H J.,
G ucocorti coi de: | Mm@ Bgiosdtiratianuvith agehl3 Priegomisk i1 egesatigragent-induced

Ther api erichtlinien, Wssenschaftliche VErIagsgeseIIschaft nmbH, Stuttgart,
1998). Al previousl ywomdtiag oned i ndications (i) to (xx) are described in
nore detail in

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

Moreover, the compounds of general formula I according to the invention can be
used for treatment and prophylaxis of additional pathologic conditions 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
suitable dose varies and depends on, for example, the active strength of the compound of
general formula I, the host, the type of administration, and the type and severity of the
conditions that are to be ireated, as well as the use as a prophylactic agent or therapeutic
agent.

In addition, the invention provides:

(1) The use of one of the compounds of formula [ according to the invention or

mixture thereof for the production of a medication for treating a DISEASE;



Hatz, H J., Qucocorticoide: |Inmmnol ogi sche G undl agen, Pharnakol ogi e and
Therapi erichtlinien, Wssenschaftliche Verl agsgesel |l schaft nbH, Stuttgart,
1998. For the therapeutic actions in thesabove-nentioned pathol ogic
conditions, the suitable dose varies and depends on, for exanple, the
active strength of the conpound of general fornmula I, the host, the type of
adm ni stration, and the type and severity of the conditions that are to be
treated, as wel l(ilps tAprogses fastratips o PIYEASE| aidageddss osmprives apeut i ¢ agent .
In addition, the invention provides: (i) The use of one of the conpounds of

formula | accordi ng t@nfifigtrdtR%@nhi SRo@t of HeXbibuddRE&QIng 18 FhedifenAbRduUCt i ON
of a nedication for treating a DISEASE; 18 (ii) A process for treating a

DI SEASE, ~ sai d proces%lfeﬁé’ﬂ%ké%ﬁ L?H?s&\%%;ﬁgéesﬁfé{)@%agga@%ﬁér}fmg%o{?ﬁt drhe

conmpound according to the-invention suppresses the

di sease and whereby the anqynt.of conmpound is given to a. patient who
requires such a nedi CAMPEHRA BigYEY tna BHEFPHEBR (RAY ﬁﬁsu(ftﬁﬁﬁéfgi‘cﬁl%‘h for treating
a DI SEASE, said treatnment conprises one of the conpounds according to the
i nvention or mi Xiilr e A pharmeedutigridomposisersfor gaatingtdp ,ised freatdjeny ant
and/or vehicle. In general, satisfactory results can be expected in aninmals
when the daily doses coamnipss ae ofitheang@omids lacgrdiag 0B @B@ngorodr hikaire onpound
according to the invention per kg of body weight. In the case of |arger

mammal s, for exanpl e (hdigo MiaBNIcadt oné SlPIRRNEE adiab it oA@SLVdHi@S 1N the range
of I g to 100,000 g per kg of body weight. Preferred is a dose of 10 to

10,000 § por kg 'SFnody “ASFENry @0 SRR QBB PR nedhPedly dfed ©

adm ni stered several tines dailg. For treating acute shock (e.qg.,.
anaphy! act i‘€mPHEE K yange of T pg to 100,000 ug 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 ng to 100,000 pg per kg of body weight.
Preferred is a dose of 10 to 30,000 pg 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. For treating acute shock (e.g., anaphylactic shock),
individual doses can be given that are significantly above the above-mentioned doses.

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 that are commonly used in galenicals, fillers, substances that influence
decomposition, binding agents, moisturizers, lubricants, absorbents, diluents, flavoring
correctives, coloring agents, etc., and converted into the desired form of administration.
In this case, reference is made to Remington’s Pharmaceutical Science, 15" Edition,
Mack Publishing Company, East Pennsylvania (1980).

For oral administration, especially tablets, coated tablets, capsules, pills,
powders, granulates, lozenges, suspensions, emulsions or solutions are suitable,

For parenteral administration, injection and infusion preparations are possible.



i ndi vi dual doses can be given that are significantly above the

above- nenti oned doses. The fornul ation of the pharmaceutical preparations
based on the new conpounds is carried ogwt in a way that is known in the art
by the active ingredient being processed wth the vehicles that are
commonly used in galenicals, fillers, substances that influence

deconposi tion, binding agents, noisturizers, lubricants, absorbents,

di luents, flavorfoathtracgticelat inyeesion C@hiREpongingBereparc@tBystal Aikgefedinéeih 86 i nto
the desired formof adm nistration. |In this case, reference is nade to

Rem ngt on' g,;Bhar maceuti cal Science, 151h Edition, Mack Publishing Conpany,
East Pennsylvania (1980). For oral admnistration, especially tablets,
coated tabl ets, .capsul es ills,. powders ranul at es, . l.0zenges .

suspensi ons,  emii LT BHEEru Bhi gl and B Pleio oy PR PR Bpensions

adm nistratiqgn, injection and infusion preparations are possible. 19 For
intra-artiéﬁﬁéP”?ﬁPééWﬁéﬁPmdﬁﬂﬁ@§H@ﬁGWthVmﬂrepared crystal suspensions can
be wused. For intramuscular injection, aqueous and oily injection solutions
or suspensions Fandectdrdedpsinaiongthdepwtcopmepadsatandigsisedim the ferseef. For rect al
adm ni stration, the new conpounds can be used in the formof suppositories,
capsul es, sappisitoriss, C8psgles, domtidne (£.91 M hé fenesBskmancand sihmentsshdtofda f or
system c and for local treatnment. For pul nonary adm nistration of the new

conpounds, dhemi@iddehr (R PeMefd in the formof aerosols and inhalants.
For local application to eyes, outer ear channels, mddle ears, nasal

cavities, and ranasal._sj nuses, ..t he. hew conpou dr ops,
oi ntments and ti&ﬁ)(rzg ﬂr;%qeosnaf)ﬁac{]@g}srfgg%% %ﬁhﬁaevﬁﬁgﬁl r?aog'g(ﬁsf ﬁ]%g?t?egrcgﬁggg |%olﬁs. For

t opi cal appLigation, formul ations in gels, ointnents, fatty ointnents,
cr eans, 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, milk and tinctures are possible. The dosage of the compounds of
general formula I should be 0.01%-20% in these preparations to achieve a sufficient
pharmacological action.

The invention also comprises the compounds of general formula I according to
the invention as therapeutic active ingredients.

In addition, the compounds of general formula I according to the invention are
part of the invention as therapeutic active ingredients together with pharmaceutically
compatible and acceptable adjuvants and vehicles.

The invention also comprises a pharmaceutical composition that contains one of the
pharmaceutically active compounds according to the invention or mixtures thereof or a
pharmaceutically compatible salt thereof and a pharmaceutically compatible salt or

pharmaceutically compatible adjuvants and vehicles.



pastes, powders, mlk and tinctures are possible. The dosage of the
conpounds of general formula | should be 0.01% 20%in these preparations to
achieve a sufficient pharmacol ogi cal aetion. The invention also conprises

t he conpounds of general fornula | according to the invention as

t herapeutic active ingredients. In addition, the conmpounds of general
formula | according to the invention are part of the invention as

t her apeut i Exactiames | ngredi ents together with pharmaceutically conpatible
and acceptabl e adjuvants and vehicles. The invention al so conprises a
pharmaceutical conposition that contains one of the pharmaceutically active
conpounds according to the invention or m xtures thereof or a
pharnaceutﬁgah Yo £Onpatible salt thereof and a pharnmaceutically conpatible
salt or ceutlcally conpati bl e adjuvants and vehicles. 20 Experinents

Exanpl e |

1- (4- Chl or 8524freths AR PR FEERy ent -
4-en- I-yIIamnoI 6f|uoro23d|hydr0|50|ndol-l-one 4Amn06fluor02
3-di hydr oi § gihyd 19 t r obenzoic Acid 116 ml of

sulfuric acid is |ntroduced and m xed in bortlons at -15Cwith 14.70 ¢
(95.37 mmol ) of 5-fluoro-2-nethyl benzoic acid. A mxture of nitrating acid
(4.79 M of filmng nitric acid and 21.8 nl of concentrated sulfuric acid)

i s added |mﬂﬁm9@$f&gwbhyﬁdd@w%ﬁyw@&ﬁsnﬂglf|calIy at -15 to -10C for a perlod
of 90 mnutes. After three nore hours of stirring, the reaction mxture is

poured into ice water and stirred vigorously for about one-half hour. The
precipitated crystallizate is suctioned off, washed neutral with water

2-Methyl-5-fluoro-3-nitrobenzoic Acid

116 ml of sulfuric acid is introduced and mixed in portions at —15°C with 14.70 g
(95.37 mmol) of 5-fluoro-2-methylbenzoic acid. A mixture of nitrating acid (4.79 ml of
fuming nitric acid and 21.8 ml of concentrated sulfuric acid) is added in drops to this
mixture, specifically at —15 to —10°C for a period of 90 minutes. After three more hours
of stirring, the reaction mixture is poured into ice water and stirred vigorously for about
one-half hour. The precipitated crystallizate is suctioned off, washed neutral with water
and dried. The yield is 8.56 g (45.1%) of a mixture of various regioisomers and by-
products. This mixture is thus used in the next stage (esterification) and purified in this

stage.

2-Methyl-5-fluoro-3-nitrobenzoic Acid Methy! Ester

8.56 g (42.99 mmol) of 2-methyl-5-fluoro-3-nitrobenzoic acid is added in 76 ml
of N,N-dimethylformamide and mixed with 9.15 g (64.48 mmol) of methyl iodide and
8.91 g (64.48 mmol) of potassium carbonate. After 65 hours of stirring at room
temperature, the reactton mixture is added to ice water and extracted several times with

ethyl acetate. The combined organic extracts are washed with water and brine. After



and dried. The yield is 8.56 g (45.1% of a m xture of various regioi soners
and by- products. This mxture is thus used in the next stage
(esterification) and purified in this siiage.

2- Met hyl - 5-fl uoro-3-nitrobenzoic Acid Methyl Ester 8.56 g (42.99 mmol) of
2-met hyl -5-fl uoro-3-nitrobenzoic acid is added in 76 m  of

N, N- di net hyl f ormam de and m xed with 9.15 g (64.48 nmmol) of nethyl iodide
and 8.91 dir(iad (dliumelifate)f, dpotasasisymtvacdonatsd thafsbRen6s spaus. of stirring
at room tenperature, the reaction mxture is added to ice water and

extracted seRiRl chiofRSodhiHY orditd %e@?rﬁ@)lﬁleesol\@ﬁ?elﬁ N ReTh SNV Bl dgitler act s

are washed with water and 'brine. 21 drying {sodiumsulfate),

desi ccant i g §é,bcédng[g1 | Ca%teclf%?‘ﬁb]gb{a y1§ \f%tg% g_ﬁ-pw)aoff Repeat ed

chronatograp y on 1 vént cetate/hexane) yi el ds

the desired co oun ecifi n a yield of 9%, (2 NVR
(300 MHz, CDCI3)! NER d‘%‘@r@ Céﬁg% (23@3/(3}17 B0 ﬁb 7.6 (¥H), (HT%%UH)

2- (Brormrrethyl) 5- quoro 3-nitrobenzoic Acid Methyl Ester 2.37 g (11.12
mrol ) of 5-fluoro-2-nmethyl-3-nitrobenzoic acid nethyl ester is added into
35 m of carbon tetrachloride, and mxed with 2.24 g (12.24 mmol) of N

br omosucci ri-Bdmoatithyd)-3-MgreB-esteaydic peidMicts] Eékt er four days of
refluxing, and after cooling, the succinimde is suctioned off (glass-fiber

filter), and t h%ﬁ%m‘;ii ltnErﬁ’Jtl)eof'Ssﬂu %mleﬁlty&g rh@@béi’\&&&%ﬁitxﬁcth searRd ogr aphy

on a Flashmaster vyi 2. 47 (75 esi red conpound H NVR (300
MHz, CDC13

o Chet dometigr Tad'37 TP ot e}%@ﬂ% B S mag % a6 o
of 2-(bromonet hyl)-5-f] uoro-3-nitrobenzoic acid nethyl ester is nlxed W th

8.3 m of NrRmesYEtHpIdeendan Be odhenzyEpspxige. Mt@éfourAﬁYSeqf reflgying, and

after cooling, the succinimide is suctioned off (glass-fiber filter), and then the filtrate is
spun in to the dry state. Chromatography on a Flashmaster yields 2.47 g (75.9%) of the
desired compound.

"H-NMR (300 MHz, CDCl;): &=4.01 (3H), 5.13 (2H), 7.72 (1H), 7.87 (1H).

2-(Azidomethyl)-5-fluoro-3-nitrobenzoic Acid Methyl Ester

2.47 g (8.46 mmol) of 2-(bromomethyl)-5-fluoro-3-nitrobenzoic acid methyl
ester 1s mixed with 8.3 ml of N,N-dimethylformamide and 5.5 m] of water. After 0.82 g
(12.66 mmol) of sodium azide 1s added, the batch is stirred overnight. The reaction
mixture is added to water and extracted three times with methyl tert-butyl ether. The
combined organic extracts are washed with water and with brine. After being dried on
sodium sulfate, it is filtered, and the solvent is spun off. Chromatography on a

Flashmaster yields 2.06 g (95.8%) of the desired azide.

'H-NMR (300 MHz, CDCL3): & = 4.00 (3H), 4.90 (2H), 7.73 (1LH), 7.87 (1H).



(12.66 mmol ) of sodium azide is added, the batch is stirred overnight. The
reaction mxture is added to water and extracted three tinmes wth nethyl
tert-butyl ether. The conbined organic Bxtracts are washed with water and
with brine. After being dried on sodiumsulfate, it is filtered, and the
solvent is spun off. Chromatography on a Flashmaster yields 2.06 g (95.8%
of the desired azide. 'H NVR (300 MHz, CDC13): 6 = 4.00 (3H), 4.90 (2H,
7.73 (1H), 4A8¥n¢-bHjuor@2,3-dihAdtom@iGiol-ll wmeo- 2, 3- di hydr oi soi ndol -1-one 1.86 ¢
(7.32 mol ) of 2-(azidonethyl)-5-fluoro-3-nitrobenzoic acid nethyl ester is
added into 46 nl g4 g et BARMhoIROER -FaAddThetRY])-9l MGrel3-AEEkdreoRGL mand dsteri S
mxed with 256.6 ng of Pd/C. After stirring overnight at roomtenperature
under hydr I it.S.; i M1 ass-fi ber
Fiter, and fna hPRRARge Cantlf o) 2B i e OREE 4B h iR B2= ) 28
ng (97.5% he i.red.conpound, is, further used in crude form H NWVR
(900 Wi, e eyt B A aSGHTREHE Svarniy piibpm g Ehre b iy SrogSig (11
4- (4- Chl or o- 2- met hoxyphenyl ) - 2- hydr oxf¥- 4-methyl -2-(trii ,

| uor onet hyl z)t@@mhgfp, theggatgdysg ¢y sucrienedgs gltb agglass-fiber filter, and the filtrate is

2- hydr oxy-4-nmet hyl ene-2-(trifluoronethyl)valeric acid ethyl ester in 22 nl
of 3-chl or cempaeled to sherdryethtat Threoesnite ipdrag (@765 YohoHihe tdesins! osimpoundlisini num
trichloride. After 48 hours of stirring at roomtenperature, the batch is
m xed wi t hfyghehysdd acki@¢ femaci d and hexane, and it is stirred for another
hour. After washing w th 2N hydrochloric acid and water, excess

3-chl or oani sol e 1s\dkst4 o] Q& ¥ac The.r Nk ' J S
purified by chr O@Wg}é‘?g%dyﬁg{%’ fS)I $(2§?)g§| %mﬁ)ﬁ?&(ggﬁté:wﬁé’zgﬁégéﬁhdy|
acetate). 2.85 g of a m xture of 4-(4-chloro-2-nethoxyphenyl)-2-hydroxy-

4- et hyl - 2-(('Hﬁ-i fluoronethyl)valeric acid ethyl ester and the regioi soneric

conpound 4-

4-(4-Chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentan-I-ol

A solution of 3 g of 2-hydroxy-4-methylene-2-(trifluoromethyl)valeric acid ethyl
ester in 22 ml of 3-chloreanisole is mixed at room temperature in portions with
aluminum trichloride. After 48 hours of stirring at room temperature, the batch is mixed
with 2N hydrochloric acid and hexane, and it is stirred for another hour. After washing
with 2N hydrochloric acid and water, excess 3-chloroanisole is distilled off in a vacuum.
The remaining residue is purified by chromatography on silica gel (mobile solvent:
hexane/ethyl acetate). 2.85 g of a mixture of 4-(4-chloro-2-methoxyphenyl)-2-hydroxy-
4-methyl-2-(trifluoromethyl)valeric acid ethyl ester and the regioisomeric compound 4-
(2-chloro-4-methoxyphenyl)-2-hydroxy-4-methy-2-(triflucromethyl)valeric acid ethyl
ester is obtained as a yellow oil. This substance mixture 1s mixed in 90 ml of ether at
0°C with 445 mg of lithium aluminum hydride and stirred for 12 hours. The batch is
added to saturated sodium bicarbonate solution and filtered through diatomaceous earth.
The phases are separated, and the aqueous phase is extracted with ethyl acetate. It is

washed with water and brine, dried with sodium sulfate and concentrated by evaporation



(2-chl or o- 4- net hoxyphenyl ) - 2- hydr oxy- 4-met hy-2-(trifl uoronmethyl)valeric acid
ethyl ester is obtained as a yellow oil. This substance m xture is mxed in
90 mM of ether at 0C with 445 ng of Iithi um al um num hydride and stirred
for 12 hours. The batch is added to saturated sodi um bicarbonate sol ution
and filtered through di atomaceous earth. The phases are separated, and the
aqueous phase is extracted with ethyl acetate. It is washed with water and

brine, dri g Wchtimsoditemisohmb@gephndn cRe esi (hatbeld sby eamapaiadth@mncddie),i N a
vacuum After chromatography on silica gel (nobile solvent hexane/ et hyl

acetate), 1.38786dhOdesti@ cARFOYRU-LOMMOMIEmethoxyphenyl)-2-hydroxy-4-methyl-2-
4- (4-chl oro- Z%rget hoxe;prheﬁylf 2- hyg‘foxy e OX|YP enyl)-2-hydroxy-4-methy

trifluoro n t fractj

Fegi of soment ISRRRARLRER G e dfadied ﬁaftw&%@éh%%y? 38R B0t o et hy -
(trifluoronet hyI pent as a 2nd _fraction are obtained as col orl ess
oil's. 1st ERRAYNGH-(21¢ afﬁprwmemwy Deokydsgxy-gmaethylad (s 3H), 1.51 (s,

3H), 2.24 (d, 1H), 2.51 (d, 1H), 2,84 (bs, 1H), 3.36 (d, 1H), 3.48 (d, IH),
3.85 (s, BWIHU®08®tl(yél)pelltH)1 1- olﬁisgzﬂn(iddicthrl—are O’Dtazmed(aﬂ comr-besszmls Fraction:

"H-NWMR (300 MHz, CDCI3), 6 = 1.52 (s, 3H), 1.62 (s, 3H), 2.18 (d, IH, 2.76
(d, 1H), 2.93 (bm:rabﬂbn &&BAR%O(W)HZ 8Dk 8= 114 ¢s, SHBAQ {1s(s, &, 2.28.(d8 (dd,
1H), 6.90 (d, | H), 7.38 (d, 1 H)

seioom” EFITHRIRCRRL, Rt oft TR o i e pam e e

i ntroduced i t sk At -70C, 1.05 m of DVBO dissolved in 3 n
of dichl orﬁod%e(gﬂa”% géﬁqu{ﬁh in drops, and the batch is stirred for five

nore m nutes. Then, g,(6.12 mmol ) of
4- (4-chl oro- 2- n@lﬁﬁ%%nyrwh@ﬁ@ﬂlﬁéﬂy bWyt 1 22t(5.i FDubOd s, Syl 18
-pentan-1l-ol, dissolved in six mlliliters of dichloronethane, is added in

criﬂr OEZO éf ter, 12@ N, @8 of 93 tHs! THNG.33t(e1BatT (ds1gpnefouls| 3Hex@ddwi th 4. 24

1H), 6.90(d, 1H), 7.38 (d, 1H)

4-(4-Chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal

854.6 mg (6.733 mmol) of oxaly! chloride in 14.5 m] of dichloromethane is
introduced into a heated flask. At ~70°C, 1.05 ml of DMSO, dissolved in 3 ml of
dichloromethane, is added in drops, and the batch is stirred for five more minutes. Then,
2 g (6.12 mmol) of 4-(4-chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentan-1-ol, dissolved in six milliliters of dichloromethane, is added in
drops. After 20 minutes of stirring, the batch is carefully mixed with 4.24 ml (30.61
mmol} of triethylamine, specifically in a temperature range of between —70 and —-60°C.
After five minutes of stirring at —=70°C, the reaction mixture is allowed to slowly reach
room temperature. 25 ml of water is added, and the batch is stirred for one more hour at
room temperature. After phase separation, the aqueous phase is shaken once with 100
ml of dichloromethane. The combined organic extracts are washed with 1% sulfuric

acid, 5% sodium bicarbonate solution and brine. According to the conventional



mol ) of triethylamne, specifically in a tenperature range of between -70
and -60C. After five mnutes of stirring at -70C, the reaction mxture is
allowed to slowly reach roomtenperatur® 25 m of water is added, and the
batch is stirred for one nore hour at roomtenperature. After phase
separation, the aqueous phase is shaken once with 100 ml of

di chl oronet hane. The conbi ned organic extracts are washed with 1% sul furic
aci d, 5% squbeedutEschPbgriat.8%s of titei denirethal déinida és obdaiped.dingh tsontdporated in
conventional 24 procedures, 1.92 g (96.9% of the desired al dehyde is

obt ai ned, whriddfols ihoahs pentatagel in  crude forminto the next stage. 'H NMWR
(300 MHz, CDC13): 6:137(3H) 1.45 (3H), 2.22 (1H), 3.35 (1H), 3.59

1H), 3.90 (3 0
(0, 2,50, (5 SN A O3 B 3 2,25

(0. 769" ot 3t Pad G B Bt i B S by oy

met hyl -2-(trifluoromethyl)-pentanal is stirred for four days at room
tenmperature with 127.9 ng (0.769 nmol ) of

4- am no- 6-fl uoro- 2, 3-di hydroi soi ndol -1 -one in 1.12 m of glacial acetic

aci d. The m-}ukeChiorai wadhddwpleyl)i esirant-frrtcobidne and evaporated to the
dry state in a rotary evaporator. The residue is chromatographed on silica

gel (nobi | & gmbMatmelbNh/ia6RY MhRLIENANS)2, 34 d7 SBnddisHnot the desired
conmpound is ?qgol at ef}p I-f-yIQIVR J;,300 {;fg 3@ 3 n38 3n , 1.53 (3H), 2.21

(15, 3,40 (1H) ,z(sggﬁgw@%m&%gaggmﬁw @%XWM%) Ethino-20 (1.
Tuor ombt hyl PSR- LAITIe g1 T A 1B AP S804 e SRR BN Y e
127.9 mg (0.769 mmol) of 4-amino-6-fluoro-2,3-dihydroisoindol-1-one in

1.12 ml of glacial acetic acid. The mixture is mixed three times with toluene and
evaporated to the dry state in a rotary evaporator. The residue is chromatographed on
silica gel (mobile solvent ethyl acetate/hexane). 236.7 mg (65%}) of the desired
compound is isolated.

"H-NMR (300 MHz, CDCl;): & = 1.38 (3H), 1.53 (3H), 2.21 (1H), 3.40 (1H),
3.90 (3H), 4.30 (2H), 4.54 (1H), 6.22 (1H), 6.70 (1H), 6.78 (1H), 6.89 (1H), 7.04 (1H),

7.45 (1H), 7.49 (1H).

4-{[1-(4-Chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)-pent-4-en-1 -
vifamino}-6-fluoro-2, 3-dihydroisoindoi-1-one)

145 mg (0.307 mmol) of 4- {[4-(4-chloro-2-methox yphenyl)-2-hydroxy-4-
methyl-2-triflucromethyl)pentylidene]amino} 6-fluoro-2,3-dihydroisoindol-1-one is
mixed at -30°C with 6.1 ml of a 1 M solution of BBry in dichloromethane and stirred for
one and a half hours at -~20°C. The reaction mixture is mixed drop by drop at -20°C

with saturated sodium bicarbonate solution until a pH of 8 is reached. After mixing with



145 ng (0.307 mmol ) of 4-{{4-(4-chloro-2-nmethoxyphenyl)-2-hydroxy-4-

met hyl - 2-trifluoronethyl)pentylidene]am no }

6-fl uoro- 2, 3-di hydroi soi ndol -1 -one is msxed at -30Cwith 6.1 m of al M
solution of BBr3 in dichloromethane and stirred for one and a half hours at
-20C. The reaction mxture is mxed drop by drop at -20C w th saturated
sodi um bi carbonate solution until a pHof 8 is reached. After mxing wth 25
et hyl acet atleyl atdigtecibk dolisialth issemevavead stndd $61 ISrmthutear Alfter ekmadties .wild t er
extraction wwth ethyl acetate (tw ce), the conbined organic extracts are

washed wit eanatesta@ndyibé) DR c%mﬂ)meqrdrgg\ll& SAictimrs Whideyith Rhfeind Highdeli ccant

is filtered off and after the sol ven s spun off, the residue is

chr omat ogr | hane) .
25 g (1. %@%93?0 Pl slra) SfherIE Bt R HERlea BRI Bk 06 kTR ooy
6 = 78( 2,48 4.22-4. 4.67 (1 H,
4.82 (1H), é%“(eF‘éoélS ﬂm%@ﬂ)aghg%“ “farﬁe(‘%‘@o@ée iqliﬁﬁ“‘mfdllaé‘g’ﬁ(lm 7.52
(I H) . Exanp le 2 4- { ] 5- Chl or 0- 2- hydr oxyphenyl ) - 2- hydr oxy_

- net hyl - 2- ctutfrl@rprrw&a@met%ymg(b’baw af dy-degirgg qoargonpd Js isolated.
-6 i luoro-2, 3- dlhydr0|sc)|ndol-l -one
4- ((4-(5- Chi or o- H—NMRlOBOjDMHayCDg@Dm)ﬂ:%MYBXSHa e h{liH)22 481 H), 4.02 (3H),
| uor onmet hyl ) pentyl i deneJ(i m no) 6-fl uoro-2, 3-di hydroi soi ndol -1-one 250 ny
(0.769 nmol -A( o) | 11 R-
met hyl - 2- (t43| Hdgrongtdihérl(?%e%\tg%ﬁnﬁe??ggﬁ? 2%’”1})—13, ?Zgg g??ga(tm)oom
t enperature | %15 (1@17 9 ng (0.769 mol ) of
4- am no- 6- f(l 02 o( 180y hydr oi soi ndol -1 -one in 1.12 mM of glacial acetic
acid. The mxture is mxed three times with toluene and concentrated by
evaporation in a rotary evaporator until a dry state is reached. The
residue is chronmat ographed on silica gel (nobile solvent ethyl
acet at e/ hexEwwaple244. 8

4-{[1-(5-Chloro-2-hvdroxyphenvl)-2-hydroxy-4-methyl-2-(trifluoromethyl)-pent-4-en-

1-yilamino}!-6-fluoro-2.3-dihydroisoindol-1-one

4-{[4-(5-Chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl)pentviidene] amino}6-fluoro-2, 3-dihydroisoindol-1-one

250 mg (0.769 mmol) of rac-4-(5-chloro-2-methoxyphenyl)-2-hydroxy-4-
methyl-2-(trifluoromethyl)-pentanal is stirred for four days at room temperature with
127.9 mg (0.769 mmol) of 4-amino-6-fluoro-2,3-dihydroisoindol-1-one in
1.12 ml of glacial acetic acid. The mixture is mixed three times with toluene and
concentrated by evaporation in a rotary evaporator until a dry state is reached. The
residue is chromatographed on silica gel (mobile solvent ethyl acetate/hexane). 244.8
mg (67.2%) of the desired compound is isolated.

'H-NMR (300 MHz, CDCl3): 8 = 1.38 (3H), 1.53 (3H), 2.20 (1H), 3.49 (1H),
3.89 (3H), 4.38 (2ZH), 4.60 (1H), 6.26 (1H), 6.68-6.80 (2H), 6.95 (1H), 7.02 (1H), 7.39-

7.48 (2H).



ng (67.2% of the desired conmpound is isolated. 'H NWVR (300 MHz, CDCI3): 6 =
1.38 (3H), 1.53 (3H), 2.20 (1H), 3.49 (1H), 3.89 (3H), 4.38 (2H), 4.60
(IH), 6.26 (1H), 6.68-6.80 (2H), 6.95 (14, 7.02 (1H), 7.39- 7.48 (2H). 26
4-{[ 1- (5-Chl or 0- 2- hydr oxyphenyl ) - 2- hydr oxy- 4- net hyl - 2- (trii

| uoronet hyl ) - pent-4-en-1- ylJam no}-6 fluoro-2, 3-dihydroisoindol-I|-one 140
nmg (0.296 mmol ) of 4-{[4-(5-chl oro-2-nethoxyphenyl)-2-hydroxy- 4-

met hyl - 2- t r4-f/uCrCetdyihygeny ghdndbieh alrined-methyl-2-(trifluoromethyl)-pent-4-en-1-
}6-fluoro-2, 3-di hydroi soindol-l-one is mxed with 2.96 M of a | Msolution
of BBr3 in djiwhhoremebhane-andirstisbmied; bes 20 hours at roomtenperature.
After the working-up that is described in Exanple 1, the residue is

chr omat ogr aphed I‘Motrn%fd‘ﬁ@%n%f(?)f o@-glgl@(g%ﬁ?cg Qr meMBRIpHRSOIVERroxy-4-

nethanolldichloronet ane t he desired conpourid is

i sol at ed. 2. 59 (1H),
4.42-4. 45 rF PWE r?%yl)%ﬁef am‘%"l}ﬁzﬁ‘(‘ﬁo% 8‘%15%(‘%4}%1‘6 %iH) . 6.87
(1H), 7.13 (1H,

- ( 5- Br ono- znwémawp%ﬁﬁpf aéMyalruastﬁBﬁéx1ﬁﬂlchi0refrwrmpaa%ﬂﬁ"f%fps 2Qent - 4- en-
1-yl ] am no}-isoquinolin-I(2H) -one 5-Am no-isoquinolin-1(2H)-one

5- Ni t r oi sodvunsatirpom 1@ngeratu(@44 08 therployking-up thrt isddsci@oad in falepiol, ¢haci d

nmet hyl ester that is described under Exanple 1 is stirred with 26.8 g (225.1
mol ) of N, idad BRhivmhdiegrapieddeitdibreidyt aEattahaster (30bitk salferdi met hyl f or mam de
for 12 hours at 130C. The solvent is drawn off in a rotary evaporator, the

residue is hakebIMRHSoRRINANS). 71 mg (52.3%) of the desired compound is isolated.
'H-NMR (300 MHz, CD,0D): = 1.78 (3H), 2.25 (1H), 2.59 (1H), 4.42-4.45
(2H), 4.69 (1H), 4.82 (1H), 5.22 (1H), 6.47 (1H), 6.73 (1H), 6.87 (1H), 7.13 (1H), 7.48

(1H).

Example 3

5-411-(5-Bromo-2-hvdroxyphenyl)-2-hvdroxy-4-methyl-2-(triflucromethyl)-pent-4-en-

I-vlJamino!}-isoquinolin-1{2H)-one

S-Amino-isoquinolin-1(2H)-one

S-Nitroisocoumarin

16.4 g (84.03 mmol) of 2-methyl-3-nitrobenzoic acid methyl ester that is
described under Example 1 is stirred with 26.8 g (225.1 mmol) of N,N-
dimethylformamide dimethylacetal in 85 ml of dimethylformamide for 12 hours at
130°C. The solvent is drawn off in a rotary evaporator, the residue is taken up in methyl
tert-butyl ether, and it is washed three times with water. After washing with saturated

NaCl solution, the organic phase is dried. After the dessicant is filtered off and after the



tert-butyl ether, and it is washed three tines with water. After washing
with saturated NaC solution, the organic phase is dried. After the
dessicant is filtered off and after the 27 solvent is spun off, the
remai ni ng residue i s chromatographed on silica gel (nobile solvent ethyl
acet ate/ hexane). 8.73 g (54.5% of the desired conpound is isolated. |IH NWR
(300 MHz, CDC13): 6=7.39 (1H), 7.45 (1H), 7.68 (1H), 8.49 (1H), 8.65 (1H)
5- Ni t r oi sogsalveat isrspik( 3H) theremaiplregd(di3.chbmavogrhplodd dr silida ol snckilerarin i s
added into 100 m of ethanol. Ammonia is pressure-forced in in an

aut ocl ave. ﬁﬂ@npémgiuﬁetd@éfﬁ&éaﬂb)t&i?ﬁlgfﬂlﬁs%%ft%%ii%%n‘goﬁndﬂsn@cﬂa@d“g 7% of
t he desired conpound is isolated = 97 (1H),

5 A hot soqui not T Bt Yoo RE 7(%{{)1;4?)( 0768 (11), 8.49 (1),

5- n|tr0|squ|noI|n 1(2H) -one is added with 376.5 ng of anmoni um chl ori de
and 2.6 nl ofSWdler in 14 m of ethanol and 5.4 m of t et rahydr of ur an.
After the addition of 1.23 g of zinc powder in portions (heating to 30 to
35C), it is stirred for two hours. The reaction mxture is suctioned off

t hrough a glass- fiber filter and rewashed with ethyl acetate. After the
filtrate is5-nasbieshuindlh-waHgonand saturated sodi um chloride solution, the
organic phase is dried as usual. Filtering-off of the desiccant and

spinni ng-of f of jRe,$pi Y?H{ A 8#5’ 2fsaRotiH Mfé ajddéd Rt ﬁ@@mq'%?bt'h%%l am ne.
"H NVR (300 Mz, DVBO Gy T n(2SH)Ou . 6.87 45 (1H) .
(1K, 7.17 Amlr_gdma? 15%?es(sure fbrcegi in in anl_gutoc%ave. The product precipitates and is
suctioned off. 1.98 g (79.7%) of the desired compound is isolated.
'H-NMR (300 MHz, DMSO-dg): 8 = 6.97 (1H), 7.45 (1H), 7.65 (1H), 8.43 (1H),

8.57 (1H), 11.5 (1H).

5-Aminoisoquinolin-1(2H)-one

268.3 mg (1.51 mmol) of 5-nitroisoquinolin-1(2H)-one is added with 376.5 mg
of ammonium chloride and 2.6 ml of water in 14 m] of ethanol and 5.4 ml of
tetrahydrofuran. After the addition of 1.23 g of zinc powder in portions (heating to 30 to
35°C), it is stirred for two hours. The reaction mixture is suctioned off through a glass-
fiber filter and rewashed with ethyl acetate. After the filtrate is washed with water and
saturated sodium chloride solution, the organic phase is dried as usual. Filtering-off of
the desiccant and spinning-off of the solvent yield 196.5 mg (88.1%) of the desired
amine.

'H-NMR (300 MHz, DMSO-ds): & =5.6 (2H), 6.68 (1H), 6.87.45 (1H), 7.00

(1H), 7.17 (1H), 7.39 (1H), 11.7 (1H).



5-f[ 4- (5- Brono- 2- net hoxyphenyl ) - 2- hydr oxy-4-nmet hyl -2-(trii |uoronethyl)-
pentyl i deneJam no)-i soqui nolin-1(2H)-one 400 ng (1.297 nmol ) of

rac- 4- (5- brono- 2- met hoxyphenyl ) - 2- hydr ox3s- 4-

met hyl -2-trifluoronmethyl)-pentanal is stirred in 1.57 ml of glacial acetic
acid wth 173.5 ng (1.083 nmol) of 5-am noi soquinolin-1(2H) -one for six
days at roomtenperature. The mxture is mxed three tines with toluene and
evapor at ed I-¢/#MeBrdbmp-Sratioximicayl Gtlarkoxyelrapon &l atrifliiinemedsl)due i s

chromat ographed on silica gel (nobile solvent ethyl acetate/hexane). 195 ny

(35.29% of pdglidesd/imthogosmeuntnl §2isohat ed. ' H NVR (300 Mz, CDA3): 8 =
1.38 (3H), 1.53 (3H); 2.29 (1H), 3.50 (1H), 3.83 (1H), 4.83 (1H); 6.50-6.62

(2K, 6. 75 (1H),.406. nQ%E]](é“H)m oIV ¢ g&h‘g;d bzm;]lg??mgtfﬂo{(%y%ll) @Jcrn? wid (2H), 8. 32

(1H), 10.83 (IH). r ono- roxyphen 4 thyI 2-(trii

l):cj Ogo?}ezh{g%%ggl_ -trﬁ%?lﬁs%érpéaﬁ %ll ) stﬁ@ﬁ gl%gﬁmﬂ)? lg_pac:lapace i€ aci 1{11 1%85' ol )

met hyl -2-(trif] uoronet hyl ) pentyl i dene] ami no}-i soqui holi n-1(2H)-one is m xed
with 3.8 gk mmalke F‘P‘BW‘%’H“BBP%1(34{)d?‘%f’rﬁ06‘ﬁ16r?’éb/h%.trfé"lé‘rfﬁmg?lﬁ‘(uf“ed for 90
m nutes at room tenperature. The reaction mxture is added to ice, brought
to a pH of Bewnhixiturs edinined thiee dintse mathgobiohaitidory appmdteddue thrdrywtatkied: epiras
described in Exanple 1. Together with the residue from another batch, in

whi ch 145 ngap@a@d83riamesifudfs chitindoghfed)on] s#idaSee} (mobile solvent ethyl
br ono- 2- met hoxyphenyl ) - 2- hydr oxy 4-met hyl -2-(trifluoronethyl)pentylidene]am

no i soquin 0 omat ographed with
Oicbt@r EQ nﬁs?g? %@ (Lfggégdes;rgtg fﬁﬁbﬂmshs%lﬁéﬂ

the aid of a e sol vent

di chl or one! ranel, ﬁ?ﬁm?ﬁo mi; éD’Eﬁ’;): 5131 98Bt SNSHTeES B IBOHR ! S

i sol ated. 29
3.83 (1H), 4.83 (1H); 6.50-6.62 (2H), 6.75 (1H), 7.04 (1H), 7.16 (1H), 7.19-7.30 (1H),

7.31-7.43 (2H), 8.32 (1H), 10.83 (1H).

3-{[1-(5-Bromo-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)-pent-4-en-1-
yl]amino}-isoquinolin-1(2H)-one

195 mg (0.381 mmol) of 5-{[4-(5-bromo-2-methoxyphenyl)-2-hydroxy-4-
methyl-2-(trifluoromethyl)pentylidene]amino} -isoquinolin-1(2H)-one is mixed with 3.8
ml of a 1 M solution of BBr; in dichloromethane and stirred for 90 minutes at room
temperature. The reaction mixture is added to ice, brought to a pH of 8 with sodium
bicarbonate solution and further worked up as described in Example 1. Together with
the residue from another batch, in which 145 mg (0.283 mmol) of rac-5-{[E/Z)-[4-(5-
bromo-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(triftuoromethyl)pentylidenefamino } -
isoquinolin-1{2H)-one had been used, the residue is chromatographed with the aid of a
Flashmaster (amine phase; mobile solvent dichloromethane/methanol). 45.1 mg

(13.64%) of the desired compound is isolated.



1H NWR (300 MHz, CD3OD): 6 = 1.80 (3H), 2.39 (1H), 2.60 (IH, 4.68 (1H),
4.82 (IH), 5.22 (1H), 6.63-6.89 (3H), 7. 12 7.30 (3H), 7.50 (1H), 7.60 (1H).
Exanple 4 (rac.) 4-1 |

1- (5- Fl uor o- 2- hydr oxyphenyl ) - 2- hydr oxy- 4 rret hyl - 2-(trifluoronethvl)-pent-
4-en-1-yllam no}-2, 3-di hvdr oi soi ndol -1 -one and (rac.)

4-{11-(5-Fl uoro- 2- hydroxyphenyl) 2- hydroxy-4-nmethyl -2-(trifluoronethvl)-peen
t- 3-en-1-yll am'moNMR Mmﬁd(:%@gl)nselmomﬁ) 2.39 (1H), 260(1H) 4.68 (1H),

4- (5- Fl uor o- 2- net hoxyphenyl) 2- hydr oxy- 4- met yf 2-triiluoronethyl) pentanal

6.55 g (21. I f roxy- 4- met hyl -
2-trifl uoroﬁ%ﬂm)%%g aﬁ% ‘fg?@?&w?méﬁzzgg%m?@% @qﬁved in 224 m
of di chl oronet hane and m xed at roomtenperature with 74 m of dry dinethyl
sul f oxi de and 10.68 g (105.55 mml) of triethylamne. At 15 to 18C, 10.08 ¢
(63.33 nnn“% t he SO3/pyridine conplex is added in portions within 40

m nut es W@@l“rrlng overnight at roomtenperature, 84 nl of saturated
anmoni um chl oride solution is added. Slight heating occurs. After 15

m nut es of (sdclird-i g Saluoelvhydmopestehul)-@:hydroxs4-exdilivet-@d flubnotreeh - pemt-300 i
of diethyl ether each. The organi c phases are washed with water and brine

and dried (sediumagindiate)diniirbRbinliblel-spt Ment is filtered off and after the
solvent is spun off, the remalning re5|due is chronatographed on silica get

(nobi l e sol L& t 12Otr h syiesk,gonmpound

i s isol ated: V = (1H),

3.38 (1H), 8 . 70680(1H) 6. 82- 697(2H) 905(1H)
30 4-{[4-( ML dr oxy-4-nmethyl - 2-(trii

| uoronmet hyl )- pen tylidene]am no)2, 3-dihydroisoindol-I -one 400 ny (1.297
mmol ) of 4-(5-fluoro-2-net hoxyphenyl) - 2-hydroxy- 4- et hyl -

4-(5-Fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-trifluoromethyl)-pentanal

6.55 g (21.11 mmol) of rac-4-(5-fluoro-2-methoxypheny!)-2-hydroxy-4-methyl-
2-trifluoromethyl)-pentan-1-ol (Name) (WO 00/32584) is dissolved in 224 ml of
dichloromethane and mixed at room temperature with 74 ml of dry dimethyl suifoxide
and 10.68 g (105.55 mmol) of tricthylamine. At 15 to 18°C, 10.08 g (63.33 mmol) of
the SOy/pyridine complex is added in portions within 40 minutes. After stirring
overnight at room temperature, 84 ml of saturated ammonium chloride solution is added.
Slight heating occurs. After 15 minutes of stirring at room temperature, it is extracted
twice with 300 ml of diethyl ether each. The organic phases are washed with water and
brine and dried (sodium sulfate), After the solvent is filtered off and after the solvent is
spun off, the remaining residue is chromatographed on silica gel {mobile solvent ethyl
acetate/hexane). 5.85 g (90%) of the desired compound is isolated.

'H-NMR (300 MHz, CDCly): & = 1.40 (3H), 1.46 (3H), 2.22 (1H), 3.38 (1H),

3.59 (1H), 3.86 (1H), 6.70-6.80 (1H), 6.82-6.97 (2H), 9.05 (1H).



trifluoronmethyl)-pentanal is stirred wwth 192.1 ng (1.297 mmol)

of 4- am no- 2, 3- di hydroi soindol -I-one in 1.89 m of glacial acetic acid for
four days at room tenperature. The m xtire is mxed three tines with

tol uene and evaporated to the dry state in a rotary evaporator. The residue
i s chromat ographed on silica gel (nobile solvent ethyl acetate/hexane).
429.7 nmg (75.5% of the desired conmpound is isolated. 1H NVMR (300 MHz,

CDCl 3) : 6 =H-A/43F-KIB8b)o-2-IneboxyBhdyy!) 2- DRy oY -meByl -4 A tifluddymeth3)84 (3H), 4. 37
(2H), 4.68 (1H), 6.53-6.68 (3H), 6.72-6.95 (2H), 7.37 (1H), 7.49 (1H), 7.75
(1H) . 4-(f pentylidene]amino}2,3-dihydroisoindol-1-one

| - (5- Fl uoro- 2- hydroxyphenyl) 2- hydroxy 4-met hyl -2-(triluoronethyl)-pent-4-en

-1- ylJ 2 f d
4-{ [Z (gn} |n82)r o- 4%0% oxyphgin 4- r@gi%@%@ﬁélﬁ ?§% WMY T méﬂ*{'ﬁ ZOmpoun

dascr foed 1R liﬂ%)‘é?‘ﬁa“ﬁgg}%éfﬁiﬁﬁ O P B BTS2 ot o

of boron tribromde in dichloronethane and stirred faor three-quarters of an
hour at rodthydrespadal ipae inTheéd rd aéelapk! aackie ard fPsion daw drtby drop at
-30C with saturated sodium bicarbonate until a pH of 8 is reached. After

di | ution witthpeahyé. Hoemattere is hexalohte tivashwithstotusmo wed svapodatéd toj the ¢iygor ousl y
stirred for 15 mnutes. After being extracted twice wth ethyl acetate, the
or gani ¢ phasfs irad &inasheshridot "Thekesiduaindhsahato gtaphledadsilica gellimobilele

solution. After sodiumsulfate is dried and after the solvent is spun off,

the residugiich GhrioRBLANARRSD 400.7anEl Ashpst BE déﬁie’dgc%gqé/a?ﬁg% ishibstba NH2)

(rmobi | e sol vent di chl or onet hane/ met hanol ) t he desired

conmpound ol at N 0 = , 38 (1H),
255 (10, 4. 26 B-S01% Bl ME%@%%%%&(W@% BETAERT (Shy
706717(2I—2l 7.22 (1 In addition, 12.8 of the regioisoneric
compound 4-¥$4C3FD, 484 @21@ %.68 (1H), 6.53-6.68 (3H), 6.72-6.95 (2H), 7.37 (1H), 7.49 (1H),

7.75 (1H).

4-{[1-(5-Fluoro-2-hvdroxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)-pent-4-en- 1 -
vifamino}-2,3-dihydroisoindol-1-one

420 mg (0.958 mmol) of the compound 4-{[4-(5-fluoro-2-methoxyphenyl)-2-
hydroxy-4-methyl-2-(trifluoromethyl)pentylidene]amino} 2,3-dihydroisoindol-1-one that
1s described in the preceding paragraph is mixed with 9.6 ml of a 1 M solution of boron
tribromide in dichloromethane and stirred for three-quarters of an hour at room
temperature. The reaction mixture is mixed drop by drop at —30°C with saturated
sodium bicarbonate until a pH of 8 is reached. After dilution with ethy! acetate, the cold
bath is removed, and it is vigorously stirred for 15 minutes. After being extracted twice
with ethyl acetate, the organic phases are washed with water and saturated sodium
chloride solution. After sodium sulfate is dried and after the solvent is spun off, the
residue is chromatographed on a Flashmaster (silica gel, Flash NH;) (mobile solvent

dichloromethane/methanol}. 37.8 mg (9.3%) of the desired compound is isolated.



hydr oxyphenyl ) - 2- hydr oxy-4-nmet hyl - 2-(tri fl uoronet hyl ) -pent-3-en-1-yl)am no }
-2,3- dihydroisoindol-l-one is isolated. Melting point: 195-197C Exanple 5
(rac.)4-1[l-(5-Fluoro-2-h dy roxyphen |yj-2-h

d~y-4-nethyl -2-(trifluoronethyl)-pent-
4-en-|-y|Ianino}-6-f|uoro-2,3-dihydroisoindol-l-one

4-{[ 4- (5- Fl uor o- 2- net hoxyphenyl ) - 2- hydr oxy- 4- net hyl -

(trifluoromet hy|'HPI@M1¥t30ﬂ)@HEQaUDnQD§Sihl&QY(QHéz 2%@@”59!(51@) el 4 50 - one 380
ng (0.832 mmol) of the rac-4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-4-

1o mi Cor G BLLPE SRR 3R R I G e O

4- am no- 6-fl uoro-2, 3- di hydroisoindol-I-one that is described in Exanple 1,
and it is stirred for 4 days at room tenperature. Since starting nmaterial
is still present accordlng to TLC, the reaction mxture is mxed with

tol uene and boi le@dgigen2y. %mgr%“thwealwmwﬁmpa%ﬂ {lirketlpetontne is drawn
off in a rotary evaporator, and the residue is chromatographed on silica gel
(rmobil e soIhydr[txyahehw)-a&ngdr@ixgl%exambx:(trﬁB@roﬂrnﬂble@dntﬂ@ndfylﬂdme'nolb@Br ed i mne
is isolated. '"H NWR (300 MHz, CDC13): S = 1.37 (3H), 1.53 (3H), 2.20 (IH),
3.47 (1H), diByB&is¢idbbdi-1-8ndR iCAhika. 4.57 (1H), 6.22 (1H), 6.63-6.88 (4H), 7.42
(1H), 7.48 (1H). 32

4-{[1-(S-Fl uorol\%el’fi}‘lghf??{h’pl%”ﬁg’i)fz hydr oxy- 4-met hyl - 2- (trii

| uor onet hyl ) - pent I'Jam no) -6 fluoro-2, 3-di hydroi soi ndol -1-one 380
mg (0.832 mmol ) of 4-{][4- (5 fl uoro-2- rrethoxyphenyl) 2- hydr oxy-4- net hyl
- 2-(tri fl uoronet hyl ) pentyl i dene) am no} 6-fl uoro-2, 3-di hydroi soi ndol -1 -one is

m xed at roomtenperature with 8.3 nl of al Msolution of BBr3 in
di chl or onetieeple 5

(rac.) 4-{J1-(5-Fluoro-2-hydroxyphenvl)-2-hvdroxy-4-methyi-2-(trifluoromethyl)-pent-

4-en-1-vllamino}-6-fluoro-2.3-dihvdroisoindol-1-gne

4-{[4-(5-Fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
(trifluoromethyl)pentylidene]amino} 6-fluoro-2, 3-dihydroisoindol-1-one

380 mg (0.832 mmol) of the rac-4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-4-
methyl-2-trifluoromethyl)-pentanal that is described in Example 4 is reacted in 1.89 ml
of glacial acetic acid with 215.4 mg (1.297 mmol) of the 4-amino-6-fluoro-2,3-
dihydroisoindol-1-one that is described in Example 1, and it is stirred for 4 days at room
temperature. Since starting material is still present according to TLC, the reaction
mixture 1s mixed with toluene and boiled for 20 hours in a water separator. The toluene
1s drawn off in a rotary evaporator, and the residue is chromatographed on silica gel
(mobile solvent ethyl acetate/hexane). 383.4 mg (64.7%) of the desired imine is
isolated.

'"H-NMR (300 MHz, CDCl3): & = 1.37 (3H), 1.53 (3H), 2.20 (1H), 3.47 (1H),

3.88 (3H), 4.32 (2H), 4.57 (1H), 6.22 (1H), 6.63-6.88 (4H), 7.42 (1H), 7.48 (1H).



and stirred for one hour at ice bath tenperature. The working-up of the
batch is carried out as described in Exanple 4. After the crude product is
chromat ogr aphed on a Fl ashnmaster (am ne32phase; nobile sol vent

met hanol / di chl or omet hane), 22.2 ng (6.03% of the desired compound is
obtained. IH NWR (300 MHz, CD30D): 6 = 1.80 (3H), 2.30 (1H), 2.55 (1H),
4.22-4.48 (2H), 4.68 (1H), 4.81 (1H), 5.17 (IH, 6.49 (1H), 6.72 (1H),

6. 75- 6. 90 (@R (ST udr o PHy droxdenpl-€- 6/ dBoxy-4-methyl-2-(trifluoromethyl)-pent-4-en-1 -

{4- Chl or o- al pha- 1( 2- et hyl qui nazol i n-5-yl ) am nol - 2- met hoxvbenzyl }

-1, 1, 1-tri fyueife -8 MBtNY 3B ARG Bis8MmddE Pbn@nd  2-

{4- Chl or o- al pha-[ (2-net hyl qui nazol i n-5-yl)am no] - 2- met hoxvbenzyl }

-1, 1, 1-trifl uor%o@gﬁ}@d ﬁ%{bﬁy&@g@%ﬁs%ogaétﬂéa Rﬂ?yﬁﬁﬁ@-%ﬁﬂ%@i&ge 12.7 g

(mrol ) of 2-nethyl tro- 3H'qui nazol i n-4-on ogert, V.

Chanbers J. : em 1905, 649-658). and, 37 5 f..phosphor,u ent achl ori de
are refl uxné‘%?,ﬁz'%%ﬁlp roﬁeqﬁﬁajseﬂﬁ&gﬁg]%rﬁw&} ?@é’%@%’?"digycﬁ%g?@qo%}'Blé? ®cool i ng,
it is poured into saturated NaHCO3 sol ution and extracted with ethyl

acet ate. THBIX&H ghisrer ISARSEYTE With &gyml ofad Mﬁ@%@ﬂ@é#@w%ﬂwwﬁhafa g of
4-chl or o- 2- met hyl - 5-ni troqui nazoline, of which 4.5 g (20.2 mmol) in 225 ni
of ethyl acedatizedint @2 hsunit iof bath tespeyatarsi Adearakiaigagpolftbelbatils is3@iried
obtained, 2 g of palladiumon carbon is added, and it is stirred for four
hour s underout by désogbdl iatDRSPIEH e Atterniey ¢radle prodssus ehrohatepriigicdgneool ed with
ice. Catalyst is renoved fromthe solution by means of filtration over

Celite, whefiglkier (snih€ ehobMé tdivad thoMansl/dighRARRLLhARS, &Qﬁﬁ%’(%.@@%‘}d by
h si | el h | ace

evaporation. After chronatography on ica g w th ethy at e- et hanol
(0-10%, 53 f _th roduct bt ai ned. H NWR (300 MHz, CDCI3); 6 = 2.87
(s, 3H). 4.‘%&@%&?‘?& E??Wgo‘gl%ﬁot’%?“e% H, 7.33

'H-NMR (300 MHz, CD;OD): & = 1.80 (3H), 2.30 (1H), 2.55 (1H), 4.22-4.48

(2H), 4.68 (1H), 4.81 (1H), 5.17 (1H), 6.49 (1H), 6.72 (1H), 6.75-6.90 (2H), 7.17 (1H).

Example 6

2-{4-Chloro-alpha-{(2-methylquinazolin-5-vl}amino]-2-methoxybenzyl}i-1.1.1-trifluoro-

4-methylpent-4-en-2-o] and

2-14-Chloro-alpha-[(2-methylquinazolin-5-yl)amino]-2-methoxybenzyl i -1.1, 1 -trifluoro-

4-methylpent-3-en-2-ol

J-Amino-2-methyquinazoline

12.7 g (mmol) of 2-methyl-5-nitro-3H-quinazolin-4-one (M. T. Bogert, V. J.
Chambers J. Org. Chem. 1905, 649-658) and 37.5 g of phosphorus pentachloride are
refluxed in 75 ml of phosphoryl chloride over 20 hours. After cooling, it is poured into
saturated NaHCO5 solution and extracted with ethyl acetate. The organic phase is dried,
and the solvent is removed. 14 g of 4-chloro-2-methyl-5-nitroquinazoline, of which 4.5

g (20.2 mmol) in 225 ml of ethyl acetate and 22.5 m! of triethylamine are dissolved, is



(d, 1H), 7.65 (t, 1H), 9.40 (s, 1H.

1,1,1,-Trifluoro-4-(4-chl oro-2-net hoxyphenyl)-2-[(E Z)-(2-nethyl -qui nazol - 5-
yl )i m nonet hyl J- 4-met hyl -nethyl -pen tams-2-ol 325 ng (1.00 mmwol ) of
rac-4-(4-chl oro- 2- net hoxyphenyl ) - 2- hydr oxy- 4- net hyl -
2-(trifluoromethyl)-pentanal is dissolved with 200 ng (1.25 mmol) of

5-am no-2- nethyl quinazoline in 5 M of toluene, and 0.74 m (2.50 nmol) of
titani um tetaiaéd dpg opyilaideum sn aaded isdddedamdtivvperad rdourTo@rgmmdetir e i s
stirred for 3 hours at 105C. After cooling, the mxture is added to water,

stirred forpgexehatm&iphbleas normsd hdsone dvifkibety dorliGMMEROUE BRI}, rewashed
with ethyl acetate, and the phases are separated. The agueous phase is

extract ed ' pe e iF r j ¢ phases
are \/vashedsr\%l%%aj kgdsg{j%lgg?%%lhw}g E%f“ﬁtl or%mgﬁoc? (S‘Fr%?e%nﬁei £ ﬁg@ggﬁgﬁ&%ﬁ#uate. The
solvent is r. d.i rotary evaporator, and.the crude product is

chr ot ogr ANBa G 6 rRulelgt Ypseaaied bhelama st 16 LERRSEIy S8 50 g
(28% of the desired conmpound is isolated. 34 (rac.) _ )

2- { 4- Chl or ciligageh vith2hd eegintgutivas bi0r H6). yBY avd ofdhe prodetipliBsdy| ) - 1, 1, 1-
trifluoro-4-nethyl pent-4-en-2-o0l: 130 nmg (0.28 mmol ) of

1,1,1,-trifluor JHANMR ¢3U00VIOR2CIEN H) o y 28| IH R 4[522br., 2H), 6.77 (d, 1H), 7.33

met hyl - qui nazol -5-yl )i m nonet hyl ] - 4-nmet hyl - pentan-2-ol is introduced into 5
m of dichlo t ma of al Msolution of boron tribromde in
di chl or orre[tﬁégemqidga(g’go@dg?g%?o s at-70C. It is allowed to reach -10C
within 1.5 hours, then 5 mM of a saturated NaHCO3 solution is added, the
phases are separated, the aqueous phase is extracted wth dichl oronethane,
t he conbi ned organi ¢ phases are washed w th f(%tur(at ed. NaHCO3 sol ution and
saturat ed NabY.-SefluroohilGrd ot P ey aft&ur Farehvingdsrzot-fie  sol vent is

renoved in a rotary evaporator, the crude product is chronmatographed on
vi)iminomethyl]-4-methyl-pentan-2-ol

325 mg (1.00 mmol) of rac-4-(4-chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-
2-(trifluoromethyl)-pentanal is dissolved with 200 mg (1.25 mmol) of 5-amino-2-
methylquinazoline in § ml of toluene, and 0.74 ml (2.50 mmol) of titanium
tetraisopropylate is added at room temperature. The mixture is stirred for 3 hours at
105°C. After cooling, the mixture is added to water, stirred for several minutes,
suctioned off on diatomaceous earth, rewashed with ethyl acetate, and the phases are
separated. The aqueous phase is extracted several times with ethyl acetate, and the
combined organic phases are washed with saturated NaCl solution and dried with
sodium sulfate. The solvent is removed in a rotary evaporator, and the crude product is
chromatographed on silica gel (eluant: hexane/ethyl acetate 4:1). 130 mg (28%) of the

desired compound is isolated.



silica gel (eluant: dichloronethane/ nethanol 98:2). 80 ng (62% of the

desired product is obtained as a yellow solid. Melting point: 193C

Moreover, as a slightly nore pol ar by-prd@duct, 7 ng of the

doubl e- bond-i sonmeric conpound

2- {4-chl or o- al pha-[ (2- et hyl qui nazol i n-5-yl ) am no] - 2- net hoxybenzyl } -
1-trifluoro-4-nethyl pent-3-en-2-ol is obtained. 'H NWVR (300 VHz, CD3CD):
1. 35 ( SracgH){4-Ch@ro(wdnha3y-meh8@uitazoliBtyy)@niae/ -2 (meth@bipenzsl 24l (s, 1H),
5 (s, 1H, 6.35 (d, J = 8 Hz, 1H), 6.87 (dd, J = 2/8 Hz, 1H), 6.97 (d, J
Hz, 1H)n;.iﬂﬂm@gfl—éﬁthylpe#b&ehlz-oﬂ:H), 7.49 (d, J = 8 Hz, 1H), 7.60 (dd, J =
Hz, IH), 9.58 (s, 1H). 35 Exanple 7 (rac.)

4- Chl or o- al ph@oﬁﬁ@fimwﬁomr Myd rﬁlthbl’lﬁl—?«hlcﬂro% YagheiphényTRbjoxybenzyl } -

and

111&1[|f|uoro4mst | pent 4-en-2-ol rac o I

2-14

. ”.‘”%f WA R W*@‘f%ﬂ%%%&h? g I¥ Ly ﬂﬁlgﬁfﬁaizf.yn%
2.

1o of denGaerabend sl BLhr ol M sSiafin phSen Pl @&éﬂlgwa%a@ﬁ?i oa

solution of 3.35 g (20.25 nml) of chloral hydrate and 21.27 g (149.7 mmol)
of sodi um éwﬁfd&ﬂéﬂ Arppyat nf0°6t 1t seadlewed ehicaeh ASC stithin éd hwr%avarﬁclél olor 1
hour at this tenperature. It is stirred for another 30 m nutes at room
t enper at ur satuamel NAHEO 400800 iy &idled, therphdseodre Ryhraxy,| the agavons pimseld ori de in
19 mM of water is added, it is heated for 45 mnutes to 125C and kept at

this tenperirhdied Wath dkchdrotcBine Ahd &mIBIAR biREniRMHagk ey wadhel ke dAfkited t he
precipitated |ight-brown precipi tate is filtered off, washed with water and

dried. 3.0 I\gaHCO3 solution and saturated NaCl solution and dried with sodium sulfate. After the

1,
8
5.
8/
2-

1,
35
2
8
1

solvent is removed in a rotary evaporator, the crude product is chromatographed on
silica gel (eluant: dichloromethane/methano! 98:2). 80 mg (62%) of the desired product
is obtained as a yellow solid.

Melting point: 193°C.

Moreover, as a slightly more polar by-product, 7 mg of the double-bond-isomeric
compound 2-{4-chloro-alpha-[(2-methylquinazolin-5-yl)amino]-2-methoxybenzyl} -
1,1,1-trifluoro-4-methylpent-3-en-2-0l is obtained.

'H-NMR (300 MHz, CD;0D): 8 = 1.35 (s, 3H), 1.61 (s, 3H), 2.80 (s, 3H), 3.98
(s, 3H), 5.24 (s, 1H), 5.35 (s, 1H), 6.35(d, ] = 8 Hz, 1H), 6.87 (dd, J = 2/8 Hz, 1H),

6.97 (d,J =2 Hz, 1H), 7.09 (d, ) =8 Hz, 1H), 7.49(d, J = 8 Hz, 1H),

7.60 (dd, J = 8/8 Hz, 1H), 9.58 (s, 1H).



(15.0 mmol ) of the hydroxylimne is obtained as an internedi ate product,
which is dissolved in portions in 15 m of concentrated sulfuric acid at
60C. After the addition is conpleted, itisis heated for 2 hours to 80C and
for 4 hours to 90C. It is allowed to cool off, and the solution is poured
onto 100 g of ice. It is extracted wwth ethyl acetate, the organic phase is
washed with water, dried on sodiumsulfate and concentrated by evaporation.
After chromaaagslaphy on silica gel w th hexane- ethyI acetate (0-45%, 1.2 ¢
(7.1 nol) of the 4,7-difluoroisatin is obtained. 1.8 m of a 30% hydrogen
per oxi de :
sodi um hydroxi
roomtenper]altyreg |t @oeleg togpq gnd 5 n of a4 molar hydrochlorlc
acid is ad water. It is 36 extracted with

et hyl acetate, dried on s-dlun1sulfate concentrated by evaporatlon, and
1.27 g of tH&)3-4 PILOrs Ay 2 ALE {liamipale2-gaetl henalie ur t her
purification, is thus obtalned quantltatlvely The 3, 6- dlfluoroanthranlllc
acid is hedtkitifiu@or-methyieat-3endepld anhydride for 45 ninutes to 100C.
After cooling, the acetic acid that is produced and excess acetic acid
anhydri de are renoved azeotropically with toluene in a vacuum The residue
is mxed with 40 mM of a 25% anmoni a sol ution while being cooled with ice,

and it is ‘H%ﬂ%Q&h95n)5%MM inazblind s diluted with water and acidified with
acetic acid. i S extracte th ethyl acetate, the organlc phase is

washed with vvater dried ncen ed b v ration,
The thus obtai nebdéol W%ffg Zggmyﬂéﬁé (gﬁﬂ?ﬁofnﬂ Poin: fal Fwat\éra g
met hyl - 3H qui nazol i n-4-one an hosphor us pentachl oride are heated in
20 11 of oS SROII A MSRBlseap 3 TR b e S A8 e b acobYGn PRI | s
poured into saturated NaHCO3 solution and extracted with ethyl acetate. The
or gani ¢ pha2e2$ siael) efichlamtihydvate agd 2V &itg (149 7 emovl ebf sddiZmgutfhte in 72 ml of
4-chl oro-5, 8-di f | uor o- 2- net hyl qui nazol i ne, which is

water, which was stirred in advance for 1 hour at this temperature. It is stirred for

another 30 minutes at room temperature, and after 4.09 g (58.9 mmol) of hydroxyl
ammonium chloride in 19 ml of water is added, it is heated for 45 minutes to 125°C and
kept at this temperature for 5 minutes. After cooling and after another hour, the
precipitated light-brown precipitate is filtered off, washed with water and dried. 3.0 g
(15.0 mmol) of the hydroxylimine is obtained as an intermediate product, which is
dissolved in portions in 15 ml of concentrated sulfuric acid at 60°C. After the addition
is completed, it is heated for 2 hours to 80°C and for 4 hours to 90°C. It is allowed to
cool off, and the solution is poured onto 100 g of ice. It is extracted with ethyl acetate,
the organic phase is washed with water, dried on sodium sulfate and concentrated by
evaporation. After chromatography on silica gel with hexane-ethy! acetate (0-45%), 1.2
g (7.1 mmol) of the 4,7-difluoroisatin is obtained. 1.8 ml of a 30% hydrogen peroxide
solution is added in drops to the isatin in 30 ml of a 1 molar sodium hydroxide solution
over 10 minutes. After 2 hours of stirring at room temperature, it is cooled to 0°C, and §

ml of a 4 molar hydrochloric acid is added and diluted with 50 ml of water. It 1s



di ssolved in 60 mM of ethyl acetate and 5 ml of triethylamne, is obtained
quantitatively. 600 ng of palladiumon carbon is added, and it is shaken
for 2 hours (480 ml of hydrogen absorptiton) under hydrogen atnosphere at
normal pressure. Catalyst is renoved fromthe solution by nmeans of
filtration on Celite, whereby it was rewashed wth 100 m of ethanol and
concentrated by evaporation. After chromatography on silica gel wth
hexane- et hgkiraget witkcttyharsddte,(Died @MspdBEOsulftap Lok c8tratic byorapoRation, and

met hyl qui nazoline is obtained. 890 ng (13.7 mmol) of sodium azide is added
to 240 ng (2. BomeB)6-@ifflubscdnthirddi loid, 2vtirelt RytbgpsdranBbutfesthedPUrifigatioh, 13
mml ) of 18-crown-6 in 10 m of DV, and the mxture is heated for 8 hours
to 125C. Th i in a vacuum and chronat ographed on silica
gel with etﬁ?ﬁ?éﬁ%{?ﬁg?gﬁdgﬁg@% ‘mg of product is obtained. 37 ' H NWR (300

Mz, CDCL3) ; 61|'_1'|)he 39(}2 gﬁlbroaH?hramhc acuq he’ate%l_g. ¥ rr?l oq Ct(:tlc aci(!l I_QHdeiijg%r 4(5dd’

1H), 9.37 (s,

1,1,1,-Trllfluoro-4-(4-chl oro-2 nethox%/phen}l 8f | uor o- 2- net hy I-(aui nazol
-5- yl )i m AYRBERA F00°g. r%efprolﬁaqﬁwcz IopCig] fzﬁ@lsgjre ucz@é aphsKgesypeetic act
rac-4-(4-chl oro- 2- net hoxyphenyl ) - 2- hydr oxy- 4- net hyl -

(trifl uor omsbydrlde-aperenanvall aiethpssby weid talutihe . eeﬂacgum? T34 reqidue)is pfixed

5-am no- 8-fl uoro-2- methyl quinazoline in 30 mM of toluene, and 3.10 m (14.7

mol ) of tiigndoumm bed pestdayhadtie sblstiatdade Béing eosicd eMEt@ladd ét is Iieeddoxt ure is
stirred for 3 hours at 105C. After cooling, the mxture is added to water,

stirred forpsgyRr gl 1s@1lﬂ%€de\§1’th @er} a&ﬂ&qmﬂ%& woih ac@ﬂl@&é?ﬂmﬁ‘??é’ﬁra%?erdt\ﬂth r ewashed

with ethyl acetate and water, e phases are separate The aqueous

phase is e veral . times. wt h ned

or gani ¢ pha?ihg eﬁgewﬁ% REEN{fi ptlﬁseslat\’{ﬁsg?@ﬁﬁ%g ers rfeﬁitqn Sr?'a @ﬁiee%ndw th sodium
sulfate. The solvent is renoved in a rot arY evapaorator, and the crude
product is ceﬁq«e@ffﬁttegé»yézﬁmatlon The thus obtained 1.03 g (5.25 mmol) of 5,8-difluoro-2-

methyl-3H-quinazolin-4-one and 6 g of phosphorus pentachloride are heated in 20 ml of
phosphoryl chloride over 12 hours to 125°C. After cooling, it is poured into saturated
NaHCOs solution and extracted with ethyl acetate. The organic phase is dried, and the
solvent is removed. 1.7 g of 4-chloro-5,8-difluoro-2-methylquinazoline, which is
dissolved in 60 m! of ethyl acetate and 5 ml of triethylamine, is obtained quantitatively.
600 mg of palladium on carbon is added, and it is shaken for 2 hours (480 mi of
hydrogen absorption) under hydrogen atmosphere at normal pressure. Catalyst is
removed from the solution by means of filtration on Celite, whereby it was rewashed
with 100 ml of ethanol and concentrated by evaporation. After chromatography on
silica gel with hexane-ethy! acetate-ethanol (0-40%), 550 mg of 5,8-difluoro-2-
methylquinazoline is obtained. 890 mg (13.7 mmol) of sodium azide is added to 240 mg
(1.3 mmol) of 5,8-difluoro-2-methylquinazoline, 300 mg (1.13 mmol) of 18-crown-6 in
10 ml of DMF, and the mixture is heated for 8 hours to 125°C. The solvent is removed
in a vacuum and chromatographed on silica gel with ethyl acetate, and 52 mg of product

is obtained.



on silica gel (eluant hexane/ethyl acetate 4:1). 3.20 g (90% of the desired
conpound is isolated. (rac.) 2-(4-Chloro-al pha-[(8

fl uor o- 2- et hyl qui nazol i n-5-yl)am noJ- 2-aret hoxybenzyl J- 1, 1,
1-trifluoro-4-nethyl pent-4-en-2-ol 3.1 g (6.4 nmol) of (rac)
1,1,1,-trifluoro-4-(4-chloro-2-nmethoxyphenyl)-2-[(8-

fl uoro-2-net hyl - qui nazol -5-yl )i m nonet hyl ] - 4- net hyl -pentan-2-ol is

i ntroduced into'EONMHA (30 MHghtDCOYES hae éarm)lzglr(br ofmpek7visalmt 7eg of

boron tribrom de in dichloromethane is added in drops at -75C. It Is allowed

to reach hours. Then, the reaction mxture is added to 300
m of a sat%g(fal}tﬁg @Eal—%t(@)sol ution, stirred for 15 nore m nutes, the phases

are separated, the agueous phase is extracted 38 wth dichloronethane, the
conbi ned organi c phases are washed with saturated NaHCO3 sol ution and
saturated NaCl solution and dried wth sodiumsulfate. After the solvent is
renoved i n (¢ dt/ak yrdlrapeddt ohloreemeingawhendtad (-1Tgorond-tivdt bgriapidd- on
silica gel (eluant: hexane/ethyl acetate 3:1 to 1:1). Then, it is purified
agai n by nednsinohetPllC-meB50pemgak-26% of the desired product is obtained as
a yellow solid. Melting point: 110C. Moreover, the doubl e-bond-isoneric

conmpound (rac.) 22{gi phRipPhe-4l @hloro-2- methoxyphen?fl)-z-hydroxy-4-methyl-2-
fl uoro- 2- et hyI qui nazol i n-5-yl)am noj - 2- met hoxybenzy

1,1, 1-trify, orf}etfrgg@xégtaﬁ%g%ﬁoe&%1%@ Bl 4. Bfinf-ShhgLLy pol ar

by- product e main epara o its
enanti omers:

50/ 50. VS XICIU‘H%@/?E%“ %@F—fﬂ)og)‘%‘i%“ﬁk%/@% %fmﬂ%zmwlﬁ Cl%boc'&izw g%(c)} 3):

6 =1.74 (s, 3H), 2.31 (d, J = 14 Hz, 2.48 (d, J
tetraethylate 1s added at room temperature he rruxture is stirred for 3 hours at 105°C.

After cooling, the mixture is added to water, stirred for several minutes, suctioned off on
diatomaceous earth, rewashed with ethyl acetate and water, and the phases are separated.
The aqueous phase is extracted several times with ethyl acetate, and the combined
organic phases are washed with saturated NaCl solution and dried with sodium sulfate.
The solvent is removed in a rotary evaporator, and the crude product is chromatographed
on silica gel (eluant hexane/ethyl acetate 4:1). 3.20 g (90%) of the desired compound is

isolated.

(rac.) 2-{4-Chloro-alpha-[{8-fluoro-2-methylguinazolin-3-yl)amino] -2-methoxybenzyl} -
1,1, I-trifluoro-4-methylpent-4-en-2-ol

3.1 g (6.4 mmol) of (rac) 1,1,] ~trifluoro-4-(4-chloro-2-methox yphenyl)-2-[ (8-
fluoro-2-methyl-quinazol-5-yl)iminomethyl]-4-methyl-pentan-2-ol is introduced into 50
ml! of dichloromethane and 128 m! of a 1 M solution of boron tribromide in
dichloromethane is added in drops at -75°C. It is allowed to reach ~20°C within 2.5
hours. Then, the reaction mixture is added to 300 ml of a saturated NaHCO; solution,

stirred for 15 more minutes, the phases are separated, the aqueous phase is extracted



14 Hz, 1H), 2.90 (.s, 3H), 3.33 (s, 1H), 3.99 (s, 3H), 4.58 (s,

= IH), 5.02
(s, 1H, 5.27 (d, J =7 Hz, 1 H, 594 (d, J =7 Hz, | H, 6.14 (dd, J =
3/8 Hz, IH), 6.90-6.95 (m 2H), 7.22- 7328 (m | H), 7.36 (d, J:8Hz, I H),
9.42 (s, I H. (-)-Enantiomer: Melting point: 72-73C, HPLC. Rt = 8.4 mn

(Chiral pak 10x, 250x4.6 mm Hex/EtOH 5% (+)-Enantioner: Melti ng poi nt :
70-71C, HPLC. RL = 11.9 min (Chiral pak 10x, 250x4.6 mm Hex/EtOH 5% 39
Exanpl e 8 2vith{dlelBowmnmetlaEnphthe [cOhbided padmnal phvéhsesl ramastald-w2ithrettinated b0
}-1,1,1-trifluoro-4- nethylpent-4-en-2-ol "H NWR (300 MHz, CD3CD): 6 = 1.79

(3H), 2. 28 54utbn add SRurbkdINa@ s0Ric3Ehd dridd §8h 6ddim 1Bk, (Alidr thSsob@nt kH)
5.98 (1H), 6.74 (1H) 7.00-7.12 (2H), 7.19 (1H), 7.45 (1H, 8.12 (1H and

L ‘1“ R s S R S A L e
( 1H) 6 752‘11\%9#?5?f h%B%%’ °§‘11Yig%"(t%ﬁ)3 ! ‘?31 %8 T(iﬁ)’ It i %ﬁ%te%lkg‘né’yl%ea(“fﬁ%ﬁ)? é?grrpl e 9
i: E £1- Chl or @59 ms/@P iy Herepirod prpdresiy obtaimed Ay ¢ yollqw s9lid. uor onet hyl ) - pent - 3- en
- l-yllamno }-isocoumarin
5-(([ 4- (4- Chl or M@tmepdioxyipbE).i yl ) - 2- hydr oxy- 4- net hyl -
(trilluoronmethyl)pen tyl i(tenelamino)-isocoumarin 200 rng (0.616 nmol) of
4- (4- chl or o- 2- mptdieeyep NBEMbIbIg-HbBNEI LK Krid TBRbBYAG Fuc.) 2- {4-chloro-alpha-[(8-
fluoro-2-methylquinazolin-5-yl)amino]-2-methoxybenzyl}-1,1,1-trifluoro-4-methylpent-
3-en-2-ol can be isolated as a slightly polar by-product.
Melting point: 118°C
The main product is separated into its enantiomers: 1. Chiralpak AD 20y,
Hex/EtOH 95/5, 2. Luna C18, CH;CN/H,0 50/50.
MS (ESI): 484/486 (M+1), 516/518 (M+1+MeOH);
'H-NMR (300 MHz, CDCl3): & = 1.74 (s, 3H), 2.31 (d, J = 14 Hz, 1H), 2.48 (d, J
=14 Hz, 1H), 2.90 (s, 3H), 3.33 (s, 1H), 3.99 (s, 3H), 4.58 (s, 1H), 5.02 (s, 1H), 5.27 (d,
J=7Hz, 1H), 594 (d, ] =7 Hz, IH), 6.14 (dd, ] = 3/8 Hz, 1H), 6.90-6.95 (m, 2H), 7.22-
7.28 (m, 1H), 7.36 (d, } = 8 Hz, 1H), 9.42 (s, I H).
{-)-Enantiomer: Melting point: 72-73°C; HPLC: R, = 8.4 min {(Chiralpak 10y,
250x4.6 mm, Hex/EtOH 5%)
(+)-Enantiomer: Melting point: 70-71°C; HPLC: R;= 11.9 min (Chiralpak 10y,

250x4.6 mm, Hex/EtOH 5%)



(trifluoronethyl)-pentanal is mxed with 99.3 ng (0.616 nmol) of

5-am noi socounmarin (produced by reduction of the 5-nitroisocoumarin,
described in Exanple 3, with zinc and aamoni um chloride in EtOH,
tetrahydrofuran, water) in 0.9 m of glacial acetic acid, and it is stirred
for four days at roomtenperature. The reaction mxture is drawn off three
times with toluene, and the remaining residue is chromatographed on silica
gel 40 (nmibiangple8l vent et hyl acetate/ hexane). 279.4 ng (96.9% of the
desired imne is isolated. 'H NWR (300 MHz, CDC13): 6 = 1.37 (3H), 1.58

gg:j)') ) é- gg %A 101 fludrek0- 6. 19

3
5- -(4- h 1)-2-hyd 4 t hyl - 2-(t I t hyl
> L1 (4 Opepduugconyphenyl). 2 hydroxy a-met iyl 2 (L1 | voromethyl)
b -d bed, ed ol 3
gi gxforgrsng'[ Iha(r?e ]é{%l\’@t %3,093@H 0@1\6\%@5) %ndlgglﬁgfl{} %h?cﬁﬁrlg) 5?6]15%”4%(965% at Iupe

After the usual working-up, the residue is chromatographed on a Flashnaster
(NH2 col unv,68ndbi)) ‘é%bﬂW)eﬁt”@Hhavrﬂﬂ Ulﬂi)cmﬂfé)(kﬁﬁeﬂlﬁ)@ﬂkﬁ (238, 8.1Ag 1133, 1td%e
desired conpound is isolated. Melting point: 103-107C Exanple 10 2-

{4- Fl uor o- gl pha-I2(@Hnet hyl qui nazol i n-5-yl | ) am nol - 2- met hoxybenzyl }
-1,1,1-trifluoro- 4-nmethyl pent-4-en-2-ol and

2-{4-fluorg ? pha- 1( 2- et hyl qui nazol i n-5-yl ) am nol - 2- met hoxybenzyl |
-1,1,1-tri tluoro-4-methyl pent-3-en-2-o0l Anal ogously to Exarrple 6, 340 ny
(1.1 mmol) 0 - .

met hoxyphery

(1.32
methylpent-3-en-2-o0l (S 4753-3)

'H-NMR (300 MHz, CD;0D): 8 = 1.39 (3H), 1.61 (3H), 3.98 (3H), 5.25 (1H),

5.39 (1H), 5.91 (1H), 6.75 (1H), 6.69-7.10 (2H), 7.10 (1H), 7.42 (1H), 8.13 (1H)

Example 9

5-{[1-(4-Chloro-2-hvdroxyphenyl)-2-hydroxv-4-methyl-2-(triflucromethyl)-pent-3-en-

{-yllamino}-isocoumarin

3-{([4-(4-Chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
(trifluoromethyl)pentylidene] amino}-isocoumarin

200 mg (0.616 mmol) of 4-(4-chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
(trifluoromethyl)-pentanal is mixed with 99.3 mg (0.616 mmol) of 5-aminoisocoumarin
{produced by reduction of the 5-nitroisocoumarin, described in Example 3, with zinc and
ammonium chloride in EtOH, tetrahydrofuran, water) in 0.9 ml of glacial acetic acid,
and it is stirred for four days at room temperature. The reaction mixture is drawn off

three times with toluene, and the remaining residue is chromatographed on silica gel



mmol ) of 5-am no-2- net hyl qui nazol i ne (described in Exanple 6) are reacted
wth 0.46 m (2.2 mml) of titaniumtetraethylate to formimne. After

anal ogous rearrangenent wth boron tribifom de and subsequent chromat ography
on silica gel with hexane-ethyl acetate (0-50 %, 156 ng of a m xture that
consists of 2-{4-fluoro-al pha-[(2 41

nmet hyl qui nazol i n-5-yl ) am no] - 2- net hoxybenzyl }-1, 1, 1-tri fl uoro-4-net hyl pent -4
-en-2- of dpawbile solvent ethyl acetate/hexane). 279.4 mg (96.9%) of the destred imine is

2-{4-fl uoro-al pha-[(2-nethyl qui nazol i n-5-yl)am no] - 2- net hoxybenzyl }-1, 1, 1-
trifluoro-4soteethyl pent-3-en-2-o0l is obtained. The separation is carried out
by nmeans of preparative thin-layer chronmatography on silica gel

(di chl or onet hanet;2 9 Vi 1 nent and
9 ng of the m noé{ Iglg/fr%one?{ﬂéi@PN 6301?7;35?—12}1§ X ﬂi) Q?gt(ﬂgb %ﬁ), nponent :

6 = 1.74 5 , 1H),
3.98 (s, g 873@@8392%”&%)6505(% @égil&ﬁmg'@ﬁ{ﬁ @i&lﬁg»fé(i‘é‘}éﬁ 227
(d, 1H, 6.60-6.71 %m 2H), 7.17 (d, IH), 7.40 (dd, 1H), 7.50 (t, 1H), 9.39
(s, 1H. ' HMMRH)3®E0RHE) CDC13) of the minor conponent: 6 = 1.45 (s, 3H),
1.64 (s, 3H), 2 75 (s, 3H), 3.92 (s, 3H, 5.31 (s, 1H), 5.33 (d, 1H), 6.23
(d, 1H), 6.42 (d, IH, 6.54-6.64 (m 2H), 7.15 (d, IH), 7.46 (dd, 1H), 7.53
(t, 1H), 9.46 (s, 1H). Exanple 11 2-14-Fl uoro-al pha-f (2-nmnethyl

qui nazol i n-B¢ylyarabel- 22zymmwpmzwci}ow A meduyl-2-(triftdkbmb@YD-pent-3-en-1-

4- et hyl pentan-2-ol 17 nmg (0.04 mmol) (rac.

2-{4-fluoraqy WELDY! qui nazolln 5-
yl ) am no] - ]%H%gf;( LgorzlzyIPlyl 1,1-trifluoro-4-nethyl pent-4-en-2-ol is shaken

wth 20 g of an’? h B Reafeidi e oS b S by Ry b

at nosphere. The reaction mxture is mxed wth 200 of activated
nmanganese di ¥xioddioard BB ﬂl’eﬁiléhllofw%h@ﬁ apg stixred fritwp apg a half hours at room

temperature. After the usual working-up, the residue is chromatographed on a
Flashmaster (NH, column, mobile solvent methanol/dichloromethane). 38.6 mg of the
desired compound is isolated.

Melting point: 103-107°C

Example 10

2-{4-Fluoro-alpha-[(2-methylguinazolin-5-vl)amino]-2-methoxybenzylt-1,1.1-trifluoro-

4-methylpent-4-en-2-ol and 2- {4-fluoro-alpha-[(2-methylguinazolin-5-yDamino]-2-

methoxvybenzyli-1,1.1-trifluoro-4-methylpent-3-en-2-ol

Analogously to Example 6, 340 mg (1.1 mmeol) of 4-(4-fluoro-2-
methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and 211 mg (1.32
mmol) of S-amino-2-methylquinazoline (described in Example 6) are reacted with 0.46
mi (2.2 mmol) of titanium tetraethylate to form imine. After analogous rearrangement
with boron tribromide and subsequent chromatography on silica gel with hexane-ethyl

acetate (0-50 %), 156 mg of a mixture that consists of 2-{4-fluoro-alpha-{(2-



mnutes. It is concentrated by evaporation, and 3 ng of the desired product
is obtained after preparative thin-layer chronmatography on silica gel

(cycl ohexane/ ethyl acetate 50%. 42 'HINVR (300 MHz CDCI3); S = 0.83 (d,
3H), 0.91 (s, 3H, 1.78 (m IH, 2.85 (s, 3H, 3.98 (s, 3H, 5.25 (d, 1H),
6.10 (d, 1H), 6.35 (d, IH, 6,63-6.72 (m 2H), 7.19 (d, 1H), 7.40 (dd, 1H),
7.53 (t, 1H), 9.40 (s, 1H). Exanple 12 2-;

4- Chl or o- 5-rhtthplqomatqginas-y)ammet) Ryingiorgzok yh- 158, V-1 Anemal-n2thyienofyebenz y |
}-1,1,1- trifluoro-4-nethyl pent-4-en-2-o0l Analogously to Exanple 6, 200 ng
(0. 58 mml )olahd 4- 44 &b AlhaS( -hitdtiydqidnazolin-5-yl)Jamino]-2-methoxybenzyl}-1,1,1-

met hoxyphenyl ) - 2- hydr oxy-4-nmet hyl - 2-(tri fl uoronet hyl ) pentanal and 111 ny

(070 ol )inQbuoSs A% HELDY LANIBRZ R NeAES G Gtk By Atafor( 1. 16

mol ) of tltanlumtetraethg/ ate to formimne. After anal ogous
rearr angenent

wi.th bor.on ribrom de and,.subsequent chro ogr a 00N silica
Lot (an ol aPonath B R kbt P s B 8 R Bro A T BRRARNS Bt a1 ned
"H NMR (300 MHz, CDC13); S = 1.45 (s, 3H), 1.64 (s, 3H), 2.75 (s, 3H), 3.92
(s, 3H), 5nd1igids 5§ mg ofthemaingcompgnentgng 3 nagof theymingr gompanent 1) - 6. 54- 6. 64
(m 2H), 7.15 (d, | H), 7.46 (dd, 1 H), 7.53 (t, | H), 9.46 (s, 1 H).
Exanpl e 13 2 14-'A-NdRHIOMaE] CDAL) b iie-Raimebimpboenitndz dl 14n(s 531, R&3i(dol
2- met hoxybenzyl }-1,1,1- trifluoro-4-nethyl pent-3-en-2-o0l 5-Am no-7
fl'uoro-2- mtﬁgg.@o@azm)l, pRs Y /1) 791 ps M) §.99Es, 3H), 4.58 (s, 1H), 5.02(s, 1H), 531

3, 6-di fl uor o-2- N- pi val’oyl am nobenzal dehyde ( orva . Fagervall,
L.-G Larssgmypes B aRP§se 4G 10, oY% 7 0824, (742288, 7340 dlin, 958 9 Of
(t, 1H), 9.39 (s, 1H).
"H-NMR (300 MHz, CDCl;) of the minor component: & = 1.45 (s, 3H), 1.64 (s,
3H), 2.75 (s, 3H), 3.92 (s, 3H), 5.31 (s, 1H), 5.33 (d, 1H), 6.23 (d, 1H), 6.42 (d, 1H),

6.54-6.64 (m, 2H), 7.15 (d, 1H), 7.46 (dd, 1H), 7.53 (t, 1H), 9.46 (s, 1H).

Example 11

2-{4-Fluoro-alpha-[(2-methvlquinazolin-5-vl)amino]-2-methoxvbenzyl}-1.1,1 -trifluoro-

4-methylpentan-2-ol

17 mg (0.04 mmol) of (rac.) 2-{4-fluoro-alpha-[(2-methylquinazolin-5-
yhamino]-2-methoxybenzyl}-1,1,1-trifluoro-4-methylpent-4-en-2-ol is shaken in 2 ml of
methanol, 2 ml of ethyl acetate and 0.05 ml of triethylamine with 20 mg of palladium on
carbon (10%) for 5 hours under hydrogen atmosphere. The reaction mixture is mixed
with 200 mg of activated manganese dioxide and filtered through Celite after 10
minutes. [t is concentrated by evaporation, and 3 mg of the desired product is obtained
after preparative thin-layer chromatography on silica gel (cyclohexane/ethyl acetate

50%).



acet am di ne hydrochloride, 13.4 g of potassium carbonate and 10.4 g of

nol ecul ar sieve 43 (4A) are added together in 70 ml of butyronitrile. It is
heated to 145C while being stirred vigot2ously for 17 hours, and the sol vent
is removed in a vacuum After the residue is chromatographed on silica gel
wi th hexane/ethyl acetate (0-70%, 4.5 g of 7-

fl uor o-5- N pi val oyl am no- 2- net hyqui nazoline is obtained. 1 g (3.82 mmvl) of
7-f 1 uor 0- 5- N- pi VEHFSYIRAMMBlzrid Gl Gi naBdKd,r3é1)i 8.9di(s S61)yeds (innl 7Y% 285 of

tol uene and cooled to -70C. Over 30 mnutes, 9.5 mM (11.4 mmol) of a 1.2 M
di i sobutyl (al3Hm B@m(mcﬂnl sles 3l 1w enoid 1 |§'§B%d|15H)aG@§dS TNl aps7. 163@
reaction mxture is allowed to heat to -40C, and it is stirred hour s
at 40' C ter 71 [ s stirred for 30 minutes until a
preC|p|taY§ orﬁé(d 19@%?;2 fzﬁ%'ﬁﬂﬂ@ b, ans of filtration through Celite.
The phases are separated, washed with saturated sodi um chl ori de solution
and dried on sodiumsulfate. After chromatography on silica gel wth
hexane-et hyl acetate (0-100%, 64 ng of the product is obtained. '"H NVR (300
MHz, CDCl 3)Exagnpled283 (s, 3H), 4.67 (br., 2H), 6.50 (dd, IH, 6.93 (dd, |
H, 9.23 (s, | H. 0.25 M of titaniumtetraethylate is added to 150 ng

(0. 48 mmol )2-4-Chigrd-St flumwo @dpha-[(2-methylquinazolin-5-yl}amino]-2-methoxybenzyl}-1,1,1-

2- met hoxyphenyl ) - 2- hydr oxy-4-net hyl - 2-(trifl uoromet hyl)-pentanal and 85 ng
(0.48 molyineéroxt-a@mMeht-ldaor-gr 2- met hyl qui nazoline in 8 ml of toluene, and
the mxture is heated to 100C over 2 hours. After cooling, it is poured

into water, and pyaa@cs;gogy@to%&%@wzb%ggggw%&% e(gtsﬁﬁ@%rssne& ol filtered

t hr ough Cel i te, and I's rewa acetate. The

phases of the filtrat xtrac th et hyl
eetate. ?téowﬁl AT Sehnr s e rrd BB ER S PERededi b
vacuum 220

4- (4-f1 uor dn@DH@tfﬁwﬁﬁélﬂgﬂFt}wtﬂu(W@1|1W@rez~cw€t\’ﬁ§h ét fd2 b1 pmmol) of
ylimno)-4-nmethyl-2-(trifluoronmethyl)-pentan-2-ol that is thus obtained in
crude f or mtitanium tetraethylate to form imine. After analogous rearrangement with boron

tribromide and subsequent chromatography on silica gel (dichloromethane/methanol
5%}, 34 mg of the title compound is obtained.

'H-NMR (300 MHz, CDCl3); 8 = 1.45 (s, 3H), 1.64 (s, 3H), 2.75 (s, 3H), 3.92 (s,
3H), 5.31 (s, 1H), 5.33 (d, 1H). 6.23 (d, 1H), 6.42 (d, 1H), 6.54-6.64 (m, 2H), 7.15 (d,

LH), 7.46 (dd, 1H), 7.53 (1, 1H), 9.46 (s, 1H).

Example 13

2-{4-Fluoro-alpha-{(7-fluoro-2-methylguinazolin-3-yllamino]-2-methoxvbenzyl}-1,1,1-

trifluoro-4-methvlpent-3-en-2-ol

S-Amino-7-fluoro-2-methyquinazoline
17 g (70.5 mmol) of 3,6-difluoro-2-N-pivaloylaminobenzaldehyde (L. Florvall, L.
Fagervall, L.-G- Larsson, S. B. Ross, £ur. J. Med. Chem. 34 (1999) /37-151),9.2 gof

acetamidine hydrochloride, 13.4 g of potassium carbonate and 10.4 g of molecular sieve



taken up in 8 m of dichloronethane, and it is cooled to -70C. 3 m (3 nmol)
of al M44 titaniumtetrachloride solution in dichloronethane is added in
drops over 10 minutes, and it is allowed to heat for 4 hours to room
tenperature. The solution is poured into a saturated sodi um bi carbonate
solution and vigorously stirred for 5 mnutes. It is extracted wth ethyl
acetate, washed with saturated sodium chloride solution and dried on sodium
sul fate. Af(##) areaddehtogatheiom Hymbsdpoyratitrola. dnd hediedrmat4dgCaphle bemesi | i ca gel
(di chl or onet hane/ net hanol 10%, 25 ng of the desired product is obtained.

" H NVR ( 30Q1ilvER vigoEXukB) for 67 Rodrs ahd(tBe saltdnt islrefvEe® in Stlcuudh. 1&fddhe | H), 2. 27
(d, 1H), 2.84 (s, 3H), 4.94 (d, 1H), 5.99 (s, IH), 6,00 (s, 1H), 6.02 (d.

1H), 6.50 (Ld4ye 1prom§1t ar_(lﬁd o%"s’)hca%eﬁéltﬁ‘Hexa%'é')eng@age?at@(aﬁlﬂ@éh?ﬁl.ﬁ%-0%6-(S’

1H). Exanple 14 2-;6- FI oro-al pha-1 | uor o-

| tri fl 4-met h
1 pont - 4- e b1 SRR GURED G FaFRR g %65% (065 mmol ) of
4- (6-fl 2- th h 2- hyd 4- yl-2-(trifl t hyl t |
and_ 141 7. (0. 80 & tbt JITG o AR B UGB R RN PAHAROIRE COBHct | on

described in Exanpl e 7) are reacted with 0.33 ml (1.58 mmol ) of titanium
t et raet hyl ae &4 ng of rlnerierindgoolaiter 70°4h D oy digninetsrah gdfbh# nwielhobol 8n
tribrom de and subsequent chronmat ography on silica gel (hexane/acetone

50%, 28 nuMaiisétheyltalitrhi@uedigasidadolugonhi @lueaelis addedNIVRIOBOOTIMHZactCl 3) ; 6 =
1.80 (s, 3H), 2.38 (d, 1H), 2.55 (d, 1H), 2.85 (s, 3H), 4.66 (s, I H, 4.95

(s, 1H, SHRukdis a:l-l'd)med o Béut Q(Sj&ﬁl(ﬂ"w, anPit 80stBrelidof Mhodkat —40°3 Whler is1H) . 7. 46
(t, 1H), 9.43 (s, Ili). 45 Exanple 15

slowly added, and it is stirred for 30 minutes until a precipitate forms, which is removed

by means of filtration through Celite. The phases are separated, washed with saturated

sodium chloride solution and dried on sodium sulfate. Afier chromatography on silica

gel with hexane-ethyl acetate (0-100%), 64 mg of the product is obtained.

'H-NMR (300 MHz, CDCl3); & = 2.83 (s, 3H), 4.67 (br., 2H), 6.50 (dd, 1H), 6.93

(dd, 1H), 9.23 (s, TH).

0.25 mi of titanium tetraethylate is added to 150 mg (0.48 mmeot) of 4-(4-fluoro-
2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)-pentanal and 85 mg (0.48
mmol) of 5-amino-7-fluoro-2-methylquinazoline in 8 m! of toluene, and the mixture is
heated to 100°C over 2 hours. After cooling, it is poured into water, and vigorous
stirring is continued. The suspension is filtered through Celite, and 1t is rewashed
thoroughly with ethyl acetate. The phases of the filtrate are separated, and it is extracted
again with ethyl acetate. It is dried on sodium sulfate, and the solvent is removed in a
vacuum. 220 mg of 4-(4-fluoro-2-methoxyphenyl)-1-(7-fluoro-2-methylquinazolin-5-
ylimino}-4-methyl-2-(trifluoromethyl)-pentan-2-ol that is thus obtained in crude form is

taken up in 8 ml of dichloromethane, and it is cooled to =70°C. 3 ml (3 mmol)ofal M



2-

4- Fl uor o- al pha-[ (2- net hyl pht hal azi n-1-on-5-yl)am no] - 2- hydr oxybenzyl }-1,1, 1-
trifluoro-4-nethyl pent-4-en-2-o0l and 44

2- 14-fl uor o- al pha-[ (2- net hyl pht hal azi n-1-on-5- yl)am nol - 2- hydr oxybenzyl }
-1,1,1-trifluoro-4-nethyl pent-3-en-2-ol 3-Brotno-4-nitro-phthalide 5.37 g
of 4-nitrophthalide (Tetrahedron Lett, (2001), 42, pp. 1647-50), 8.04 g of
N- br onosucgitaiiamderahtbrifie6ogonfn biehboyhetharcox adiéedan drdpsatved] ¢ mifB0esyd  of
benzotrifluoride under reflux and with exposure to light until the reaction
i's conpl et edd it ikhllbsedndad: fo@ MRS to réxh taapestund. tThediohicariopairbaiige awashed
several tinmes with water, dried, and the solvent is renoved in a vacuum

7.24 g of %a@l?ﬁé@so‘!ﬁﬂhtbq&r%ﬁﬁ%hﬁi%n aﬁd v%m&usﬂegirﬁ% f8r §94iiuﬂes.ll|t"’i§\"\/R (CDC13),
S (ppm = 7.26 (s, IH), 1H), 8.

o e SR T %ﬂy‘f”?et%f as?%% “S%@@Eﬁbﬁo%@ f%%&dﬁgﬁﬂm%é@d@

7.24 g of 3-brono-4-nitro-phthalide in 100 m of DM is added, and |t |s
stirred foronaRONARIUIRG ol copcanision Py evaposiind ShipmpapeTaplpken sbitier!
several tines with ethyl acetate, and the organic phase is washed with water
and brine. (flichiosordethent/mathdnaln®”gol ¥ mgtofites desirod prbduet ia obaedm  Af t er
recrystallization fromethyl acetate, 2.35 g of 5-nitro-phthalazin-1-one is

obtai ned as a sOIH-W\MRKBOMVRIHDIBS 1, ), S =( PEI)s, FHS.- 1066 (st 3HLH)12 @, $i1),8.86 (m
2H), 8.73 (s, 1H), 13.13 (bs, | H 46 2- Mathy 5-nitro- phthalazm |-one 1.6

Por 10 m nifelth ?a@'f%%'nm‘*%?gat 19,303t 3 ) o BPVEIR S IR S0 HE, 1 i e
i's addedtI n@gd % ylf’rsé\g&ﬂe%%%lﬂ) 95§(saqgﬁd to water, extract ed

sever al

Example 14

2-16-Fluoro-alpha-[(8-fluoro-2-methvlquinazolin-5-yllamino]-2-hvdroxvbenzyl}-1.1,1-

triflucro-4-methylpent-4-en-2-ol

Analogously to Example 6, 200 mg (0.65 mmol) of 4-(6-fluoro-2-
methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and 141 mg (0.80
mmol) of S-amino-8-fluoro-2-methylquinazoline (production described in Example 7)
are reacted with 0.33 ml (1.58 mmol) of titanium tetraethylate to form imine. After
analogous rearrangement with boron tribromide and subsequent chromatography on
silica gel (hexane/acetone 50%), 28 mg of the title compound is obtained.

'"H-NMR (300 MHz, CDCl;); & = 1.80 (s, 3H), 2.38 (d, 1H), 2.55 (d, 1H), 2.85 (s,
3H), 4.06 (s, 1H), 4.95 (s, 1H), 5.45 (d, 1H), 6.34 (d, 1H), 6.60-6.74 (m, 3H), 7.13 (m,

1H), 7.46 (1, 1H), 9.43 (s, TH).



and the organic phase is washed with water and brine. It is dried, and the
solvent is renoved in a vacuum 1.57 g of 2-nethy-5-nitro-phthal azin-I-one
is obtained as a yellowsolid. "HNWR (®BMSO), S (ppm = 3.73 (s, 3H), 8.05
(t, 1H), 8.62 (d, 2H), 8.75 (s, |IH 5-Am no-2-nethyl phthal azin-1-one 1.57
g of 2-methy-5-nitrophthal azi n-1-one and 130 ng of palladiumon activated
carbon are suspended in 45 m of ethyl acetate and hydrogenated with

hydr ogen urtésympladfral pressure. It is filtered through di at onaceous earth,
and the solvent is renmoved in a vacuum 1.26 g of

5- am no- 2- rmtmyltmhi-h@h@rﬂmmbmhﬂtlmazﬁbﬁ @inrﬁe-dl)aﬁina]-ﬂelhldmvﬁexhi)iﬂ}.-l,'ll-l- NVR
(A 3), S (ppm =3.81 (s, 3H, 7.0 (d, IH, 7.5 (t, 1H), 7.8 (d, 1H),
8.16 (s, I1h)ifluoro-4- methvlpent-4-en-2-o0l and 2-{4-fluoro- alpha {(2- methyththalazm 1-on-5-

2- (4- Fl uor o- al'pha-T(Z-net hyl phthal azi n-1T-on-5-yI Jam no] - Z- hydroxybenzyl }-1, 1

- trid | 1 S0 £a8hu B fieidipent-3-en-2-ol
fl uoro-cdp o9

yl)am no] - 2 dro ybenz g] 1,1-triiluoro-4-nethyl pent-3-en-2-ol

Anal ogous| Y’ d’”@( r‘én’% ai ® g of 4-(4-fluoro-2-nethoxyphenyl)-2-hydroxy- 4-
methyl-2-(trifl uororreth yl ) pentanal and 560 ng of

5- ami no- 2- net hy|5p?n7tmf%rzutmnhthabd@(Tﬁméedreaéteédmp1)h43,r8> P4 H0) BtO4rei afm
tetraethylate to formimne. After anal ogous rearrangenment wi th boron

tri brom de Mbebrsashseninedé aidPL silgrod baiizegt parbyide dithaagdah 88l of- {

4-f| uor o- al pha- [ (2- net hyl pht hal azi n-1-on-5-yl)am no] - 2- hydr oxybenzyl }

-1, 1, 1 tridehpqfiQudri dRidet RERK-afd SAhZexpPbsiAs t ngluatmep@aéaenamnepﬁesm of
2-{4-fluoro-al pha- [(2-nethyl phthal azin-I|-on- ) am no] - 2- hydr oxybenzyl }

obi af ned. bl RCRETSOTREY <REMg ‘@8@%?%@%%?@%%@%’%@%@ﬂ%?ee‘z. 32 (d,

1H),

dried, and the solvent is removed in a vacuum. 7.24 g of 3-bromo-4-nitro-phthalide is
obtained as a solid.

'‘H-NMR (CDCl,), § (ppm) = 7.26 (s, 1H), 7.88 (t, 1H), 8.3 (d, 1H), 8.56 (d, 1H)

3-Nitro-phthalazin-1-one

18.25 g of hydrazine sulfate and 14.88 g of sodium carbonate are stirred in 300
ml of DMF at 100°C for 1 hour. Then, 7.24 g of 3-bromo-4-nitro-phthalide in 100 ml of
DMEF is added, and it 1s stirred for another 4 hours at 100°C. It is added to water,
exiracted several times with ethyl acetate, and the organic phase 1s washed with water
and brine. It is dried, and the solvent is removed in a vacuum. After recrystallization
from ethyl acetate, 2.35 g of 5-nitro-phthalazin-1-one is obtained as a solid.

‘H-NMR (DMSO0), 8 (ppm) = 8.05 (t, 1H), 8.57-8.66 (m, 2H), 8.73 (s, 1H), 13.13

(bs, 1H)



2.56 (d, IH, 3.81 (s, 3H, 4.65 (s, IH), 4.81 (s, 1H, 5.25 (s, IH), 6.50
(dd, 1H), 6.57 (d, IH), 6.90 (d, 1H), 7.36-7.55 (m 3H), 8.52 (s, IH
Secondary compound: 'H- NVR (300 MHz, CD3@D): S = 1.47 (s, 3H), 1.63 (s,

3H), 3.81 (s, 3H), 5.29 (s, IH, 5.31 (s, 1H), 6.48 (dd, 1H), 6.54 (dd, IH),
6.81 (d, 1H), 7.40-7.55 (m 3H), 8.54 (s, IH). Exanples 16 and 17 (-)-2-;
4- Fl uor o- al pha-[ (2-net hyl | pht hal azi n-1 -on-5-yl)am no] _2-hydroxybenzyl |
-1,1, 1- triZkMadyo-diznoetidipent/-Seen- 2- ol and

(+)-2-{4-fluoro-al pha-f(2-nethyl phthal azi n-1-on- 5-yl)am no] - 2- hydr oxybenzyl

| -1,1, 1-trifl uareg 4f smitkybpBAkzia- bneZardl 2, Separ pbtagucarbonate are stirred
(+ - ) 2 {4-fluoro- aI pha-[ ( 2- et hyl pht hal azi n-1-on-5-yl)am no] - 2-

hydr oxybenzyl {y ,},mlm% a%)'i/dd;nll o 1l r:ftux%% @25 L REFDNFEN: 12mPht mitkS! f%'a?d%t Qf{%_" RAL PAK

m xture is separate t ography on chiral carrler teria

the () Sﬁén&gﬁé‘r”ﬁ@w@sﬁeﬁa”eéﬁﬂgawa}eg] Steied g {iing %‘r?e%&t 350" e

(+)-enanti oner:: S 0, CHCI 3) 48 Exanpl e
18" 2-{4-Br éﬁ%“&l%ﬁ%ﬂ‘f péﬁphwmeé wﬂx\sam 'c)né!rhr tzwrﬁirled and the solvent is
droxybenzyl }-1,1,1-trifluoro-4- nethyl pent-4- en 2-ol and

2-{4-br orrm@m@*rfal-i[l @guiwohi hS52-goof-Bmgihy s} pizhdgain-dxone is obtained as a
benzyl}-1,1,1-trifl uoro-4-nmnethyl pent-3-en-2-o0l 5-Am noqui nolin-2(1H)-one
4.5 g of 5+miléweed.nol i n-2(1H) -one (Chem Pharm Bull. (1981), 29, pp.
651-56) is hydrogenated in 200 m of ethyl acetate and 500 ml of nethanol in

the presence of 14 W@f" @glné &(Ein,HrI_] 0By ?s?%fl‘f,%@@(t?ﬁﬁf%%f(ﬁ, %ﬁ%'gﬁl(g,st under

normal pressure W|t
1H)

S-Amino-2-methylphthalazin-1-one
1.57 g of 2-methy-5-nitrophthalazin-1-one and 130 mg of palladium on activated
carbon are suspended in 45 m! of ethyl acetate and hydrogenated with hydrogen under
normal pressure. It is filtered through diatomaceous earth, and the solvent is removed in
a vacuum. 1.26 g of 5-amino-2-methylphthalazin-1-one is obtained as a yellow solid.
'H-NMR (CDCl), & (ppm) = 3.81 (s, 3H), 7.0 (d, 1H), 7.5 (t, 1H), 7.8 (d, 1H),

8.16 (s, LH)

2-{4-Fluoro-alpha-{(2-methylphthalazin-1-on-5-yl)amino]-2-hydroxybenzyl}-1,1,1-
trifluoro-4-methylpent-4-en-2-ol and 2-{4-fluoro-alpha-{(2-methylphthalazin-1-on-5-
vhamino]-2-hydroxybenzyl}-1,1, I-trifluoro-4-methylpent-3-en-2-ol

Analogously to Example 6, 1.0 g of 4-(4-fluoro-2-methoxyphenyl)-2-hydroxy-4-
methyl-2-(trifluoromethyl)pentanal and 560 mg of 5-amino-2-methylphthalazin-1-one
are reacted with 3.8 ml of titanium tetracthylate to form imine. After analogous

rearrangement with boron tribromide and subsequent HPLC chromatography, 110 mg of



until the reaction is conpleted. The catalyst is renoved by filtration

t hrough di atonaceous earth, and the reaction solution is concentrated by
evaporation in a vacuum 3.8 g of the t47’tl e conpound is obtained as a
yellow solid. "HNWR (DMSO): S = 5.85 (bs, 2H), 6.27 (d, 1H), 6.33 (d, 1H),
6.43 (d, 1H, 7.10 (t, 1 H, 8.07 (d, 1 H, 11.39 (bs, 11-1) Analogously to
Exanpl e 6, 800 ng of 4-(4-brono-2-nethoxyphenyl) - 2-

hydr oxy- 4- Rethfiier2-alpha-f{ 2-ueetoytehthglblipdromball )asmao 134 Bydng x dienzyl} - 1,1,1-

5-am no-quinolin-2-one are reacted with 2.5 nl of titaniumtetraethylate to
f orm i m ne.triidres4-modlyygaud-enrRal ssangamebmpaiiidiakiod Omgtafi2bideftuste-adphd-
subsequent chromat ography on silica gel, 53 ng of

2-{4-bronoal. ﬂ@@[&%&% - Q525 9naérrabl)za[mdmgb&%}ygp9%&9%1@&-}4:&@'[@3/1%@&[i fl uor

0- 4-net hyl pent ol (fraction

2- {4- br ono-

yl %am noj - gallr]@%r%g)% gégﬁ[z}%%9ng8[im%darFPbtglrn§d4 nmet hyI pent 3 en 2- oI (fracti on
B) are obtained. 49 Fraction A (s, 3H),
2.31 (d, 1H), 2Muncampapd: HI%MP(@OOMJIZ @@X@ hll?(s éfléGzé%(d ﬂh)) 6. 29
(d, 1H), 6.55 (d, 1H), 6.62 (d, 1H, 6.96 (dd, 1H), 7.01 (d, IH), 7.22 (t,

1H), 7.33 @6 (JiH)H)s&&]Is(iH),ﬂf&)S.(erEb)cde)rﬁs,BH)', HQNI(R]@BQ@SM&Q, 18))36:E)Cd,8 =

1.46 (s, 3H), 1.62 (s, 3H), 5.28 (s, IH, 5.32 (d, IH, 6.23 (d, 1H, 6.55
(d, 1H), 6.160, ¢.do (dHH), B389 (eh, 3HH) 8.56(H4H(d, 1H), 7.21 (t, IH, 7.32 (d,
IH), 8.22 (d, IH. Example 19 4-Ch’loro-5

-fl fd, h ]
met E;Ir 02( ﬁr E)ﬁ)Zn;I y(ﬂ{ Qr)? 0@%@?3&@?@# @- nzeh}e:ﬁrpmnol 21A‘ir;r?’:l‘It bg%%s’} 3((?

Ex | 6, 20 -5-f]

et Dby %aﬁaxajz%tsﬂiﬁm o T A B h g1 Sk sS4 M
(0.70 7.40-7.55 (m, 3H), 8.54 (s, 1H).

Examples 16 and 17

{-)-2-{4-Flucro-alpha-[(2-methylphthalazin-1-on-5-ylJamino]-2-hydroxybenzyl}-1.1,1-

trifluoro-4-methvylpent-3-en-2-ol and (+)-2-{4-fluoro-alpha-[{2-methylphthalazin-1-on-

5-yDamino]-2-hvdroxybenzyvlt-1.1,1-trifluoro-4-methylpent-3-en-2-ol

Separation of (+/-)-2- {4-fluoro-alpha-[(2-methylphthalazin-1-on-5-yl)amino]-2-
hydroxybenzyl}-1,1,1-trifluoro-4-methylpent-3-en-2-ol

The enantiomer mixture is separated by chromatography on chiral carrier
material (CHIRALPAK AD® DAICEL Company) with hexane/ethanol (93 : 7, vvv).
Thus obtained are the

(-)-enantiomer: MS (EI): M" = 451, [a]p -169.8° (¢ = 1.0, CHCl;) and the

(+)-enantiomer: MS (EI): M" = 451, [a]p —146.3° (c = 1.0, CHCl3)



mol ) of 5-am no-7-fl uoro-2-nethyl qui nazoline are reacted with 0.24 m (1.16
nmml) of titaniumtetraethylate to formimne. After anal ogous
rearrangenment with boron tribrom de andissubsequent chromatography on silica
gel (hexane/ethyl acetate 33%, 51 ng of the title conpound is obtained.
"HNWR (CDCI3); S=1.78 (s, 3H, 2.26 (d, 1H), 2.52 (d, 1H), 2.77 (s, 3H),
4.05 (s, 3H), 4.66 (s, 1H, 4.82 (s, 1H, 533 (s, IH, 6.22 (dd, IH), 6.73
(dd, IH, Exampldl8 IH), 7.62 (d, IH, 9.55 (s, 1H). 50 Exanples 20 and 21
(-)-4-Chl oro-5-fluoro-B-1(2-net hyl qui nazol i n-5-yl)am nol - a- (2- et hyl - 2- pr ope
nyl -2- rretzhwsmamitarphgimmmtmw-bbﬂ%ﬁﬁﬂ-ﬁhh@fﬂ@%@aw}-1,1,1-tr1ﬂuom-4-
(+)-4-chloro-5-fluoro-B-[(2-
met hy! qui nmﬁlp%-gg -4 ). 815 B 4]2 %4(1;%01% Amﬂa-&ﬂﬁ&ﬂle%h)s SnaRiBRSYa, -
(trifluorometny Zen

4- Chl or 0- 5-+f m no] - a- ( 2- net hyl - 2-

pr openyl ) - Z=Hetho e herze et hanol i s cl eaved by neans
of preparative chi raI HPLC (Chl ral pak AD 20pM into the enantiomner-pure
conmpounds: (-)-enantioner: analytic HPLC. R = 8.4 mn (Chiral pak AD-H 5,
150x4.6 mm  hexane/iso-propanol 5% 1 m/mn of flow) (+)-enantiomer:

anal yti ¢ HPLGnimRgumoli@ 21/ Mp-one( Chi ral pak AD-5 t, 150x4.6 mm

hexane/i so-propanol 5% 1 m/mn of flow) Exanple 22 3

- Chl or 0- 2- f | uor @3B bf -nfttdi@ireiid-2red Rphgiteaz Fhahn, Bull. Y 89610049, 3p resdrapyy- a- ( 2-
met hyl -1 propenyl)-(x-(trifluoromethyl)benzene ethanol 312 ng (0.622 mvl)

of the 1 m Bendldniith o s0drl enor T hryphanyt dehatolds frodhugor?- {

[ 7-fl uoro- qU| nazo ent an- 2-

aI'IOI

mg of palladium on activated carbon as a catalyst under normal pressure with hydrogen
until the reaction is completed. The catalyst is removed by filtration through
diatomaceous earth, and the reaction solution is concentrated by evaporation in a
vacuum. 3.8 g of the title compound is obtained as a yellow solid.

'H-NMR (DMSO): & = 5.85 (bs, 2H), 6.27 (d, 1H), 6.33 (d, 1H), 6.43 (d, 1H),

7.10 (t, 1H), 8.07 (d, 1H), 11.39 (bs, 1H)

Analogously to Example 6, 800 mg of 4-(4-bromo-2-methoxyphenyl)-2-
hydroxy-4-methyl-2-(trifluoromethyl)pentanal and 348 mg of 5-amino-quinolin-2-one
are reacted with 2.5 ml of titanium tetraethylate to form imine. After analogous
rearrangement with boron tribromide and subsequent chromatography on silica gel, 53
mg of 2-{4-bromo-alpha-[(quinolin-2-on-5-yl}Jamino]-2-hydroxybenzyl}-1,1,1-trifluoro-
4-methylpent-4-en-2-ol (fraction A) and 54 mg of 2-{4-bromo-alpha-[{quinolin-2-on-5-
yl}amino]-2-hydroxybenzyl}-1,1,1-trifluoro-4-methylpent-3-en-2-ol (fraction B) are

obtained.



produced as usual, is mxed with 6.4 ml of boron tribromde (1 Min

di chl oronet hane) and stirred for two hours at roomtenperature. After the

usual working-up and chromatography on 4 Flashmaster, 1.6 ng (0.52% of the

desired conmpound is obtained. "H- NVR (CD30OD): B = 1.33 (3H), 1.62 (3H), 2.79

(3H, 5.09 (1H), 4,92 (1H, lies under the water peak of the nethanol), 6.43

(1 H)y, 6.50-6.70 (2H) 76.95 (1 H), 9.49 (1 H. 51 Exanmples 23 and 24 (-)
2-{4- Chl or o- a- f (FBadtion Qv:0H2NMR (BH0gUHRAZDEODY:S ¥ I 78, ridd); 23med hiaky besbizyl }- 1, 1

,1- trifluoro-4-nethyl pent-3-en-2-o0l and (+)

2-{4-chl or qgarf( 86&'(%@9 Zsﬁg& hH)lsbﬂsllH} 6.29(d, 1H), 6.5 (d, 1)H) 6.62 (d, 1H),

,1,1-trifl uoro-4-nmethyl pent en-2-ol Tthe by-product (ruc

(4 chloro - f I |

2- met hoxybgé;lézég/ hﬁg 7%15@{75%183%%%& kﬁ?é@nl%ﬁ%gg}l]r@ H_p fromExanple 7 is
separated into its enantiomers with the aid of the chiral pregﬁratlve HPLC.
Col utm: Chiral pglEaCt'RDBlOH(I’QW @OQ(MH\’%)CDQCPQ?&& ﬂléf?é’f’ré/Hﬁ% 036pP8Y; £28 (s
2-propanol; flow. 20 mM/mn. Analysis: Chiral pak AD 10l (205 x 4.6 m);

el uant hexdrﬁﬁl Y92 (¢ ddéhad 28 (2-1pHopahdd,; | H)f 6.60x(d,1LH), 68 ildy; 1 HD5€94 Thd H),

(-)-enantioner conmes at a retention time of R = 10.35 mn; spec. optical
rotation: -7 8278. 13{)(9333 (@ 12}3)0;3 z@l-(lﬁllm The (+)-enantioner cones at a
retention tinme R, ) anpl es 25 and 26

(-)-2-{4-Fl uoro- alpha [(2 nethylphthalazin-I-on-5-y)aninoI-2-hydroxybenzyI}-
1,1,1- trifluoro-4-nethyl pent-4-en-2-o0l and
(+)-2-(4- fI oro ab ha- [ (2- net hyl pht hal azi n-I| - on-
5- yI)anlno] xvbenzyl }-1,1,1-trifl uoro-4-nethyl pent-4-en-2-ol
Separ ati on
of (+/-)-2-{4C : 1019ed N 2073
hydr oxybenzyl } - 1 1,1- trlfluoro 4- nethylpent 4- en- 2 oI
methyl-2-propenyi)-a-~ (triflucromethyl)benzene ethanol

Analogously to Example 6, 200 mg (0.58 mmol) of 4-(4-chloro-5-fluoro-2-
methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and 123 mg (0.70
mmol) of 5-amino-7-fluoro-2-methylquinazoline are reacted with 0.24 ml (1.16 mmol)
of titanium tetraethylate to form imine. After analogous rearrangement with boron
tribromide and subsequent chromatography on silica gel (hexane/ethyl acetate 33%), 51
mg of the title compound is obtained.

'H-NMR (CDCls); & = 1.78 (s, 3H), 2.26 (d, 1H), 2.52 (d, 1H), 2.77 (s, 3H), 4.05
(s, 3H), 4.66 (s, 1H), 4.82 (s, 1H), 5.33 (s, H), 6.22 (dd, 1H), 6.73 (dd, 1H), 7.22 (d,

1H), 7.62 (d, 1H), 9.55 (s, 1H).



The enantionmer m xture is separated by chromat ography on chiral carrier

mat eri al (CH RALPAK AD(5, DAI CEL Conpany) w th hexane/ethanol (93 : 7, vvv).
Thus obtained are the (-)-enantionmer: MSO(ElI): M = 451, [a]D -224.3 (c =
1.0, CHA 3) and the 52 (+)-enantioner: M5 (El): M = 451, [ct]D +207.6 (c =
1.0, CHC13) Exanple 27

2-{4- Chl or o- al pha-[ (pht hal azi n-1-o0on-5-yl|)am no] - 2- met hoxvbenzyl }-1,1, 1-trif
| uor 0- 4- nétxapipdenit andedl 2- ol and

2- 14- chl or o- al pha- 1( pht hal azi n-1-o0n-5-Y1) am nol - 2- net hoxybenzyl 4

-1,1, 1-tri (hlaghrrds nmidiy Rl [entredy@iridalin - ANinhine]- QW%&tﬂ%i—ﬂpf@ﬂéﬂﬂ)-@Bo g of
5- n|tro pht hal azi n-T-one (Exanple 66) and 100 ng of palladiumon activated

carbon are s endg ﬂn 50 E‘hff et h;ﬁﬁl aget gig ﬂg of Mdzet hyl am ne and
hydr ogenat RS 91 uoromet zghe nd +1-4- ([,}xq 1o-3-flu d through

di atorraceous earth and t he sol vent IS rermved in a vacuum As a crude
pr oduct , ; ; al2amethyl-2 prepensl) ghmgihesroas a solid. ' H NWVR
(DVBO), S (ppn) = 6. 26 (bs 2H) 7 00 (d, 1H), 7 32 (d, 1H), 7.44 (t, 1H),
8.48 (s, | Kxifluborddh{lisenzérd)etifimal ogously to Exanple 6, 500 ng of
4- (4-chl or o- 2- met hoxyphenyl ) - 2- hydr oxy- 4-methyl-2-(trifluoronethyl)pentanal
and 250 ng of 5 e 1alazi nnl titani um
tetraethyl ate tgﬁmogmcﬂ%}g'ng fﬁ%ﬁ‘g (gﬁg me{zgﬁgtaj(raga\rﬁ%ﬁelg & évﬁthﬂboron
tribrom de and subsequent chr.omat ogr E)hy on silica
2-{ 4- chl or GTAPHA: fTBWPha'IO‘aQFﬂUCPI‘OHWI@ WEYZ8RE RGP ﬁ%ﬁ%@ﬁyéﬁﬁw}of 1,1, 1-
trifluoro-4-nethyl pent-4-en-2-o0l (fraction A) and 47 ng of
2-{ 4- chl or gpraglapiae chifpl{Pal §Zhinalpak AR Byl iam tho kndwetdnguydhamzydunds:
-1,1,1-trifluoro-4-nethyl pent- 3-en-2-

(-)-enantiomer: analytic HPLC: R, = 8.4 min (Chiralpak AD-H 5u, 150x4.6 mm,

hexane/iso-propanol 5%, 1 ml/min of flow)
(+)-enantiomer: analytic HPLC: R, = 10.1 min (Chiralpak AD-5p, 150x4.6 mm,

hexane/iso-propanol 5%, 1 ml/min of flow)

Example 22

3-Chloro-2-fluoro-3-[{7-fluoro-2-methylquinazolin-5-yhDamino]-2-hydrox y-o-(2-

methyl-1-propenvl-a-(trifluoromethylibenzene ethanol

312 mg (0.622 mmol) of the imine 4-(4-chloro-3-fluoro-2-methoxyphenyl)-1,1,1-
trifluoro-2-{[7-fluoro-2-methylquinazolin-5-ylimino]-methyl } -4-methyl-pentan-2-ol,
produced as usual, 1s mixed with 6.4 ml of boron tribromide (1 M in dichloromethane)
and stirred for two hours at room temperature. After the usual working-up and
chromatography on a Flashmaster, 1.6 mg (0.52%) of the desired compound 1s obtained.

'H-NMR (CD;0D): 8 = 1.33 (3H), 1.62 (3H), 2.79 (3H), 5.09 (1H), 4.92 (1H,
lies under the water peak of the methanol), 6.43 (1H), 6.50-6.70 (2H), 76.95 (1H), 9.49

(1H).



of (fraction B) are obtained. 53 Fraction A® 'H NWR (300 MHz, CD3CD): S =
1.80 (s, 3H), 2.27 (d, 1H, 2.52 (d, 1H), 4.04 (s, 3H), 4.67 (s, 1H), 4.84
(s, 1H), 5.35 (s, IH), 6.80 (d, 1H, 6.97 (dd, 1H, 7.11 (d, IH), 7.47-7.63
(m 3H), 8.55 (s, 1H). Fraction B. "HNWR (300 MHz, CD30OD): S = 1.37 (s,
3H), 1.62 (s, 3H), 3.98 (s, 3H), 525 (s, 1H), 5.32 (s, IH, 6.70 (d, IH),
6.91 (dd, 1H), 7.04 (d, 1H), 7.44-7.62 (m 3H), 8.57 (s, | H). Exanple 28
5-1[ 4- Chl oltxabyfiésld ard@24ret hoxy- a- ( 2- met hyl - |
-propenyl)-a-(trifluoronethyl)benzene ethanol-13-yllam no }
- 2- met hy| pht)halagh pro-k-[{ @R AN RIRHEiaiPinEX aNRh B0f 2-BORo ¥ ehDy1 ¥4 1m0l ) of
4-(4-chl oro-5-fluoro-2-
met hoxyphertl ﬁ
(0.91 nmmo
(1.5 mmol ) of
r ear r angenent!)ag Jetridhe ~ P} o
gel (hexane/ et hyI acetate O- 50% , 70 ny of the title corrpound i s obtained.
"H NVR (CDd 3) ; T8e by-bréducl &uc3bl) {4-dhl66-¢-5(8-Bkdro-23mSthy(@inadblin-531@&ifs, 3H),
5.20 (s, 1H), 5.24 (br, 1H), 5.69 (br, IH), 6.46 (d, 1H, 6.89 (d, IH),
7.22 (d, 1 I H). Al Bl i :
Hmeth %efr&yl(}i 1R i of c§§|4 Lﬂﬁth\me%ﬁ ‘eg% (gsf;onér]h?lkamﬁfk 7 SsBpdied

St er eoi soners general "for mul

into its enantiomers with the aid of the chiral preparative HPLC. Column: Chiralpak
AD 10u (250 x 20 mm); eluant hexane/7% isocratic 2-propanol; flow: 20 ml/min.
Analysis: Chiralpak AD 10u (205 x 4.6 mm); eluant hexane/7% i1socratic 2-propanol;
flow: 1.0 ml/min; 25°C.

The (-)-enantiomer comes at a retention time of R, = 10.35 min; spec. optical
rotation: - 278.3 (¢ = 0.230; CHCl;). The (+)-enantiomer comes at a retention time

of R =15.41 min.

Examples 25 and 26

(-)-2-14-Fluoro-alpha-[{2-methylphthalazin-1-on-5-y)amino]-2-hydroxybenzyli-1.1.1-

trifluoro-4-methvylpent-4-en-2-ol and (+)}-2- {4-fluoro-alpha-[(2-methylphthalazin-1-on-

S-yvDaminoj-2-hydroxvbenzyli-1,1,1-trifluoro-4-methylpent-4-en-2-ol

Separation of (+/-)-2- {4-fluoro-alpha-[ (2-methylphthalazin-1-on-5-yl)amino]-2-
hydroxybenzyl}-1,1,1-trifluoro-4-methylpent-4-en-2-ol

The enantiomer mixture is separated by chromatography on chiral carrier
material (CHIRALPAK AD®, DAICEL Company) with hexane/ethanol (93 : 7, vvv).
Thus obtained are the

(-)-enantiomer: MS (EI): M™ =451, [a]p -224.3° (¢ = 1.0, CHCl;) and the



Rt NHRzZ ICI Rl nmeans an optionally substituted phenyl radical, R2 neans a
nonocyclic, or bicyclic, aromatic, partially aromatic, or non-aromatic ring
system which optionally contains 1-3 ri2trogen atons, 1-2 oxygen atons
and/or 1-2 sulfur atons and optionally is substituted in one or nore places
by a radical that is selected fromthe group carbonyl, hal ogen, hydroxy, or
(C1-C5)-al kyl, which optionally can be substituted by 1- 3 hydroxy groups,
1-3 (Cl- C5) al kox¥)-gratipmeandd ¢E1)1M3 ~COORE gy 6209sh ((<CLOOEHAIKOXY,
(C-C5)-al kylthio, (Cl1-C5) - perfluoroal kyl, cyano, nitro, or two
substituents together forma group that is selected fromthe groups -0-(CH
2)10, -O(CH2), CH2-, -OCH=CH, - (CH2)"+2-, -NH (CH2)"+1-, -N
(C1-C3-al k)ybjyé é?gZ)" 1-, and -NH-N=CH, r i wherein n=1 or 2, and the
t erm nal ns and/ or carbon atoms and/or nitrogen atons are |inked
to di rectly adj acent car bon atoms NR4R6 V\,herel n R4 and R5,
i ndependent2:iA-ghlogn I e REgER-me Az il pb-trifluoro-4-
(CO-0C-C5-al kyI COCRG vvherel n R6 nmeans hydrogen or a Cl-C5-al kyl group,
(CO) NR7RS, mmmrmmmammsz {#rdieperatidat|(phtioflazmé -andiyhleminaj@an hydr ogen or
a Cl-C5-al kyl group, or a (Cl-C5-alkylene)-O(CO-(C1-C5)al kyi group, R3
nmeans a Clytahddvi¥hzyar-0up -elfldrfalhdlibynio-ecompl etely fluorinated .
Cl - C3-al kyI group, in which the phenyl radical R is optionally substituted
by one or fr the group Cl1-C5-al kyl, C1-C5-al koxy,
G - C5-al ky It moa}%{&%’%pér uor oal kyl , hal ogen, hydroxy, cyano, nitro,
-0 (CH), O, "
N(CI - C3- al kyl ) - ?&é@}g&f’f -nigo- P‘Rﬂﬁlf’\ﬂmoncﬁé%ig%l%‘f 1‘%’%&53’%1@)‘?%%1 nal
oxygen atons and/or_ carbon atons and/or_ nitrogen atons are linked to
directly a#jwdehtarpemye suspsadedancofenl dethnkar@atgied éiml qt4righylapaneand as
defined above,

hydrogenated with hydrogen under normal pressure. It is filtered through diatomaceous

r|n

earth, and the solvent is removed in a vacuum. As a crude product, 830 mg of 5-amino-
phthalazin-1-one is obtained as a solid.
'H-NMR (DMSO), & (ppm) = 6.26 (bs, 2H), 7.00 (d, 1H), 7.32 (d, 1H), 7.44 (t,

1H), 8.48 (s, 1H), 12,35 (bs, 1H)

Analogously to Example 6, 500 mg of 4-(4-chloro-2-methoxyphenyl)-2-hydroxy-
4-methyl-2-(trifluoromethyl)pentanal and 250 mg of 5-amino-phthalazin-1-one are
reacted with 1.8 ml of titanium tetracthylate to form imine. Afier analogous
rearrangement with boron tribromide and subsequent chromatography on silica gel, 38
mg of 2- {4-chloro-alpha-[(phthalazin-1-on-5-yl)amino]-2-methoxybenzyl}-1,1,1-
trifluoro-4-methylpent-4-en-2-ol (fraction A) and 47 mg of 2- {4-chloro-alpha-
[(phthalazin-1-on-5-yl)amino]-2-methoxybenzyl}-1,1,1-trifluoro-4-methylpent-3-en-2-

ol (fraction B) are obtained.



and the dashed |line neans a doubl e bond between atons a and b or a double
bond between atons b and ¢ or only a single bond between atons a and b, as
well as b and c, as well as their racendgBes or separately present stereoi-
soners, and optionally their physiologically conpatible salts. 2.

St ereoi soners of general formulal a b9 OHRa RL NH Rz 55 in which Rl
means an optionally substltuted phenyl radical, R2 neans a nonocyclic or

bi cyclic ar omat iFcactipark:i' &l- N R v He, GP;OB- é‘mdﬁS@t(B CH), B¢ 74¢.stt&n.58hi ch
optionally contains 1-3 nitrogen atons, 1-2 oxygen atonms and/or 1-2 sulfur
atons and ga’tllfmalohxs J3H)suBStE LEhed sl s, ORE, D35 (O H),H.AEES 1HYY6. 9 {cﬂdll‘é{}'ﬂ t hat
is selected fromthe group carbonyl, halogen ydroxy (C1-C5) -al kyl, which

P oupe ana/ o gAY 3{3‘33}‘%@5 Moy, % ?;‘{pscs) bkl thig <
Cl-C5 fl | k 4
i(ndepeZ]dgﬁ'[l yugko%ﬁﬁxgoﬁhﬁﬁ& @&Htp{ggzh&]?@ﬁé§ (1:‘%’*3 %Igﬂkﬁgzzggfﬁ 3.98 (s,

(CO-Cl-C5-al kyl, COORS, wherein R6 nmeans hydrogen or a Cl-C5-al kyl group,
(CO NR7RS 3H/)hé2é|(fn IR, %M(%H)Jdﬂé@eﬁﬂérﬁ%(wﬁ the7 @t hHED,, 7.4R3202 liydr ogen
or a Cl1-C5-al kyl group, or a (Cl-C5_al kylene)-O (CO-(CLl-C5)al kyl group, R3
means a C1-363; &bkyd, 1ghoup or a partially or conpletely fluorinated

Cl- C3-al kyl group, and the dashed |ine nmeans a doubl ebond between atons a
and-b or a double bond between atons b and ¢ or only a single bond between
atons a and b as well as b and c, as well as their racemates or separately
pr esent stgg éﬁgggrs and optionally their physiologically conpatible
salts. oIsonmers according to claim1, in which the phenyl radical is

substltuted by one or nore radicals fromthe gro ?
5-1[4-Chloro-5-fluoro-2-methoxy-g-(2-methyl-1 propenylu (trifluoromethyl}benzene

ethanol-B-vllamino}-2-methylphthalazin-1-one

Analogously to Example 6, 260 mg (0.76 mmol) of 4-(4-chloro-5-fluoro-2-
methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and 160 mg (0.91
mmol) of S-amino-2-methyl-phthalazin-1-one are reacted with 0.3 ml (1.5 mmol) of
titanium tetraethylate to form imine. After analogous rearrangement with boron
tribromide and subsequent chromatography on silica gel (hexane/ethyl acetate 0-50%),
70 mg of the title compound 1s obtained.

'H-NMR (CDCL); & = 1.64 (s, 3H), 1.67 (s, 3H), 3.84 (s, 3H), 3.92 (s, 3H), 5.20
(s, 1H), 5.24 (br, 1H), 5.69 (br, 1H), 6.46 (d, 1H), 6.89 (d, 1H), 7.22 (d, 1H), 7.35 (1,

1H), 7.63 (d, 1H), 8.19 (s, 1H).



Cl- C5-al kyl, C1-C5-al koxy, Cl-C5-al kylthio, C1-C5-perfluoroalkyl, hal ogen,
hydr oxy, cyano, nitro, -O(CH2), O, -0-(CH2)n CH2-, -O CH=CH,
-(CH2)n+2-,; NH(CH2),,.1, N(Cl-C3-al¥Myl)-(CH261, or -NH N=CH , wherein n=1
or 2, and the term nal oxygen atons and/or carbon atons are |linked with
dlrectly adj acent ring-carbon atons, or NRA R5, wherein R4 and R5,

i if8iBendent |y of one another, can be hydrogen, Cl-C5-alkyl or (CO)
-Cl1-C5_al kyl . 4. St er eol somer s according to claim1, in which R2 neans an
opti @mmiapmmwmmléumpm mewhiahy| , i soi ndol yl, di hydroi ndol yI,

di hydr oi soi ndbl yl, di hydroi soqui nolinyl, thiophthalidyl, benzoxazi nonyl,
pht hal azi nonyl, quindlinyl, isoquinolinyl, qui- nolonyl, isoquinolonyl,

i ndazol yl , benzothlazolgh, qui nazol i nyl, quinoxalinyl, cinnolinyl,
phthala2|nyl 1,7- or 1, P h- thyrldlnyl di hydr oi ndol onyl ,
dlhydr0|50|ndolonyl, benzP l e or |ndonI group that is linked via any
position. 5. Conpounds ac&owdi to claim1, in which R3 stands for a
trifluoronmethyl or pentafluofoethyl radical. 6. Use of the conpounds
according to claim1l1 for éh roducti on of pharmaceutical agents. 7. Use of
t he conpounds according t cIaﬁ“*l for the production of pharnmaceuti cal
agents for treating inflammtog? diseases. 8. Stereoisoners according to
claim1, in which the phthalidyl, isoindolyl, dihydroindolyl,

di hydr oi soi ndol yl, di hydroi - soquinolinyl, thlophthalldyl benzoxazinonyl,

phthalazinonyl quinolinyl isoquinolinyl, qui nol onyl isoquinolonyl, in-
dazol benzoth| I nyl, quinoxalinyl, cinnolinyl coumari nyl ,
00 r%ﬁarwr gy Mav%% figulg)

hth r|d|n di hyd ol on
di hy gd& oy i ﬂa@%ﬂcepwaﬂ ﬁ@mazf Y? tnBem, MR ety
to 3° b '”fﬁ ré? ?m?:hf RYLEHRIFANGT & pnak !['séébsﬁium'" OPEMERY
7t Is gplectgddiomyih §§FP€P sarhanyh H‘aOﬁfj‘ ’Wa?‘h(lc? sk K Ao tpp@ally
pht h&? a?pubsptgt@p HE)‘I3 droxl KYuRSol- &fbr?ﬂ)a'k"dl’ BPUPSAS Y A3 HQIR Qﬂ‘?”r??-drm
soquilfofs) ﬁ‘};?XV- (i Cespraikrithior (riCs) pead aﬁgp Niteh O BYOssKb ity epts, togpthen rm @yaroup
i soquipatdy seigt E"tﬂ‘r’r’éﬁ aRyrs Q‘%hlmr‘?rot%@ﬂa) -, &EHFW' - HeHD ot h TG ne - N
qui nd&ofepl W)( reoxand MH-N=gt-anol i nyl , pht hal azin 1,7- of
1, 8- HH}?F?EWHOG AP thedPyRRt o¥veerdtome pd/or carbpry atpmF gaﬁl IoTchsTogeryatomeare Sinled dadiebtly
or |ﬁﬁ@P?ﬁ”g%@ﬁ%”F&om%hgﬁB%t|tuted with nmethyl, chlorine or fluorine. 56

10. \Lt{e?e%? 89 R Wﬁde{ﬂ r?c%H If o’RF %Fotﬁé’r dﬁ!dpqgerge(?]equéllgjl 8F B, lc.-alkyl, COORS,
char aw erein I-ZI me ns hydrogen or -alkypgroup,
wherein R7 and R8, independently of one another, mean hydrogen or a C4-Cg-alkyl group,
or a {C4-Cg-alkylene)-O-{CO)-(C4-Cs)alkyl group,
R3 means a C4-C,-alkyl group or a partially or completely fluorinated C4-C5-alkyl group,
in which the phenyl radical R! is optionally substituted by one or more radicals from the group Cy-Cg-alkyl,
C4-Cs-alkoxy, C4-Cs-alkyithio, C4-Cg-perfluoroalkyl, halogen, hydroxy, cyano, nitro, ~O-(CHy),-0-, ~0-(CH,),,-CHo,-,
-0-CH=CH-, ~{CH2)n+2+, -“NH~(CHz) 41, N(C4-Cs-alkyl}-(CHz)+ 4, or -NH-N=CH-,
wherein n= or 2, and the terminal oxygen atoms and/or carbon atoms and/or nitrogen atoms are linked to directly
adjacent ring-carbon atoms, or NR4RS:
wherein R4 and R5 are as defined above,
and the dashed line means a double bond between atoms a and b or a double bond between atoms b and ¢ or only
a single bond between atoms a and b, as well as b and ¢, as well as their racemates or separately present stereoi-

somers, and optionally their physiologically compatible salts.

2. Stereoisomers of general formula |

)

O




ON Lewis acids a HA R R~- NH F12 (I1) (1) in which Rl, R2 and R3 have the
meani ngs that are indicated in claiml, are reacted wwth Lewis acid in an
organi ¢ solvent, and conpounds of ge¥feral fornula | are obtained after
conventional purification.

in which R* means an optionally substituted phenyl radical,

R2?means a monocyclic or bicyclic aromatic, partially aromatic or non-aromatic ring system, which optionally contains
1-3 nitrogen atoms, 1-2 oxygen atoms and/or 1-2 sulfur atoms and optionally is substituted in one or more places
by a radical that is selscted from the group carbonyl, halogen, hydroxy, (C4-Cg)-alkyl, which optionally can be
substituted by 1-3 hydroxy groups, 1-3 (C4-Cs)alkoxy groups and/or 1-3 COORS groups,

(C4-Cs)alkoxy, (C4-Cs)-alkylthio, (C4-Cs)-perfiuoroalkyl, cyano, nitro, or NR4RS,

wherein R4 and RS, independently of one another, can be hydrogen, C4-Cs-alkyl or (CO)-C4-C;-atkyl, COORS
wherein R® means hydrogen or a C4-Cg-alkyi group, (CO) NR7RS, ° ' '
wherein R7 and R8, independently of one another, mean hydrogen or a C,-Cs-alkyl group, or a
(C4-Cs.alkylene)-0-(CO)-(C,-Cs)alkyl group, '

R3 means a C4-Cs-alkyl group or a partiailly or completely fluorinated C4-Cys-alkyl group,

and the dashed line means a double.bond betwéen atoms a and b or a double bond between atoms b and ¢ or only
a single bond between atoms aand bas well as b and ¢, as well as their racemates or separately presentsterecisomers
and optionally their physiologicaily compatible salits.

3. Stereoisomers according to claim 1, in which the phenyl radical is substituted by one or more radicals from the group
C,-Cs-alkyl, C4-Cg-alkoxy, C,-Cg-alkylthio, C4-Cs-perfluoroalkyl, halogen, hydroxy, cyano, nitro, -0-(CH;),-0-,
-0-(CH;);-CHg-, -O-CH=CH-, -(CHy)n1--NH-(CHz)n44, N(C4-Cs-alkyl}-(CH,)p4q, OF -NH-N=CH-, wherein n=1 or
2, and the terminal oxygen atoms and/or carbon atoms are linked with directly adjacent ring-carbon atoms, or NR#
RS, wherein R4 and RS, independently of one another, can be hydrogen, C,-Cs-alkyl or (CO) -C4-Cg_alkyl.

4. Stereoisomers according to claim 1, in which R2 means an optionally substituted phthalidy!, iscindalyl, dihydroindolyl,
dihydroisoindolyl, dihydroisoquinolinyl, thiophthalidyl, benzoxazinonyl, phthalazinonyl, quindlinyl, isoquinolinyl, qui-
nolonyl, isoquinolonyl, indazolyl, benzothiazolyl, quinazolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, 1,7- or 1,8-naph-
thyridinyl, dihydroindolonyl, dihydroisoindolonyl, benzimidazole or indolyl group that is linked via any position,

5. Compounds according to claim 1, in which R® stands for a trifluoromethyl or pentafluoroethyl radical.

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

7. Use of the compounds according to claim 1 for the production of pharmaceutical agents for treating inflammatory
diseases.

8. Stereoisomers according to claim 1, in which the phthalidyl, isoindolyl, dihydroindolyl, dihydroisoindolyl, dihydroi-
soquinoiinyl, thiophthalldyl, benzoxazinonyl, phthalazinonyl, quinolinyl, isoguinolinyl, quinolonyl, Isoquinolonyt, in-
dazolyl, benzothiazolyl, quinazolinyl, quinoxalinyl, cinnolinyl, coumarinyl, isocoumarinyl, phthalaziny!, 1,7- or 1,8-
naphthyridinyl, dihydroindolonyl, dihydroisoindolonyl, benzimidazote or indolyl group R? is substituted with 0 to 3 of
the same or different radicals from the group C4-Cg-alkyl, hydroxy, carbonyl or halogen.

9. Stereoisomers according to claim 7, in which the phthalidyl, isoindolyl, dihydroindolyl, dihydroisoindolyl, dihydroi-
soquinclinyl, thiophthalidyl, benzoxazinonyl, phthalazinonyt, quinolinyl, isoquinolinyl, quinolonyl, isoquinalenyl, in-
dazolyl, benzothiazolyl, quinazoliny], quinoxalinyl, cinnolinyl, phthalazinyl, 1,7- or 1,8-naphthyridinyl, dihydroindol-
onyl, dihydroisoindolonyl, benzimidazole or indolyl group R? is substituted with methyl, chlorine or fluorine.
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10. Process for the production of compounds of general formula |, characterized in that imines of general formula Il

OH Lewis acids
it o
Hi RS/N\BQ

(i ()

«

in which R, R? and R? have the meanings that are indicated in claim 1, are reacted with Lewis acid in an organic
solvent, and compounds of general formula | are obtained after conventional purification.



