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

i nfl ammatory agents of the follow ng general fornmula (51877) r are known,
whereby the Ar radical conprises phthalides, thiophthalides, benzoxazi nones
or pht hal azi nonesarrnanged Eentapelsi Adirtocess Hexs Theio BrodudiosimhTHeis dbseiaat | ons of
action between anti-inflammatory and undesirable netabolic actions and are

superior to the previously descAndesflaAmatetyoigbalts gl ucocorti coi ds or
exhibit at |east just as good an action. The selectivity of the conpounds
of the prior art conpared to the other steroid receptors still requires

i nprovenent, however. It was therefore the object of this invention to nake

Clerord recapt or he pRTdLRiBebhbhind; s P L ARRRE KA SRR RY o e

clainms. 2 Th(H1 invention.therefore rel tes to conmpounds of general formula
| a e o4 andtheiruseasanti-inflammatory agents.

From the prior art of DE 100 38 639 a(51877) nd W(002/10143, anti-

inflammatory agents of the following general formula (51877)

RL R*HO R®
M /H\

A B Ar

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.



1 (1) in which RI 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 nitrxogen 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, halogen, hydroxy, or
(G- C5)-alkyl, which optionally can be substituted by 1-3 hydroxy groups,

1- 3 (d - C5) al koxFhigrioegnsion tlibreforelre BitdS@ORGMpopala jpf ger{e@dl-fobhalbRoxy,

(G -Co)-alkylthio, (C -C5)-perfluoroal kyl, cyano, nitro, or two
substituents together forma groupat-hat is selected fromthe groups
0-(CH2),-0, -0-(CH2)n-CH2-, -O CH=EF -(CH2) n+2-, -NH (CH2) n+, -,

-N(Gi -C3-al kyl)-(CH2) "+l -, and - NH NROBH ,whereby n = 1 or 2, and the

term nal oxygen atoms and/or carbon ca and/or nitrogen atons are |inked
to directly adjacent ring-carbon atons,j NR4AR5, whereby R4 and RS,

i ndependent|ly of one another, can bg4 en, C C5-al kyl or

(CO-Ci-C5-al kyl, COOR6, whereby maah@?hydrogen or a Cl-C5-al kyl group,
3 (CONR RS, R?

(I)
in which
R'  means an optionally substituted phenyl radical,
R® means a monocyelic, 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)-alkyl, 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-(CHy)y-0-, -O-(CH,),-CH;-, -O-CH=CH-, -(CH3)ns2-, -NH-(CH2)n11-,
-N(C;-Cs-alkyl)-(CHz)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,
NRR’,

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

COORS,

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



whereby R and R8, independently of one another, nean hydrogen or a

C -Co-al kyl group, or a (G -Cs-alkylene)-O(CO-(C C5)al kyl group, R3 neans
an optionally partially or conpletely flugorinated G -C3-al kyl group, and

t he broken Iine nmeans a doubl e bond between atons a and b or a doubl e 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 stereoisoners,
and optionally their (QOwat'®*pgically conpatible salts. Stereoisoners of
general fornmula 1, in which RL neans an optionally substituted phenyl

radical, RZ means a npR@ebERl end®R® hh@dpehdentldo®BBé hfothdafehthydrogéosral i ¢ or
non- aromatic ring system which optionally contains 1-3 nitrogen atons, 1-2
oxygen atons and/or 1-2-~suhfur.atons and optionally is substituted in one

or nore places by a raéicgar )}tﬂggt bi s selected fromthe group carbonyl,

T o
(G -Co)al koxy, (Ci-Cs)-alkylthio, (C -C5)-perfluoroalkyl, cyano, nitro, or
NR R5, whereby RA andMrans anppdpadbienariigllyorr C@ﬁ@leéﬂatﬂﬁ@ﬂpa@a@:ﬂ%a-%ﬂr ogen, Ci
Co5-al kyl or (CO-G -C5-al kyl, COOR6, whereby R neans hydrogen or a
CE- Cs-al kyl group, (@OrNR RS,
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 ¢,
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 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, (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,
(C,-Cs)alkoxy, (Ci-Cs)-alkylthio, (C,-Cs)-perfluoroalkyl, cyano, nitro, or
NRR’,
whereby R* and RS, independently of one another, can be hydrogen, C,-
Cs-alkyl or (CQO)-C,-Cs-alkyl,
COOR?®,

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

(CO)NR'R?,



4 whereby R7 and R8, independently of one another, nmean hydrogen or a

C] - C5-al kyl group, or a (Cl-C5-alkylene)-O(CO-(C -C5)al kyl group, R3 neans
a CG-C3-alkyl group or a partially or completely fluorinated Cl-C3- al kyl
group, and the dotted |ine neans a doubl e bond between atons a and b or a
doubl e bond between atons b and ¢ or only a single bond between atons a and
b as well as b and ¢, as vveII as thelr racemat es or separately present
st er eoi soners and opt wdradblyyR 'tandiR’, indbyesidentbge foalelapothenpataniyéragah bsa  ar e
anot her subject of the invention. The conpounds of general formula I, in

whi ch the phenyl radi ¢glCRilkylsgrogyibstituted by one or nore radicals fromthe
group G -GC5-al kyl, C, -C5-al koxy, Cl-C5- al kylthio, G -C5-pertluoroal kyl,

hal ogen, hydroxy, cya e _ HAAT-& .. m -CH2-, -0O CH=CH,
Moy o -NHY(CHg) 'E'Pa(@kté e @J@OT@%QQR”] NH N=CH-, whereby n =

t or 2, and the rm nal d/o r-ogen
atons are linked'to dln}eéqc%flﬁ?(}j ilgyg,ggow, ngapcagr or Coglr'?seqslg %ﬂﬂﬁgdlct Cc)reby
R4 and R5, independent|y of one another, can be hydrogen C - C5-al kyl or
(CO -C,-Cs-al kyl, are2KYbEMEP: subj ect of the invention. O -Cs-Al kyl,

G - C5- al koxy, hydroxy and halogen are preferred. Preferred subjects of the
i nventi on ared derdsoied dige nivans agowle bomd Betyween aipms grand bjor 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 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-
{CH;),-CH;-, -O-CH=CH-, -(CH3)n+2-, -NH-(CHj)y+1, N(C;-C;s-alkyl)-(CHz)nt, or -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,
or NR'R’,
whereby R*and R°, independently of one another, can be hydrogen, C-Cs-alkyl or
(CO)-C,-Cs-atkyl,
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 -Co-al kyl, Cl1- C5-al koxy, hydroxy, hal ogen, cyano,

-0 (CH2),-0, -O(CH2)~-CH2-, -OCHCH, aand -(CH2),,+2-; especially
preferred substituents for the group RI 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 forrmula 1, in which R2
means a nmonocycl iPeefaredsubsttents forthe gap®R 'are paatkiamyl graupofasalldt @r-ocycl i ¢
ring system in particular a bicyclic ring system are a subject of the

i nvention. \Wstdikdxyehe@biyibalogen,afyaro, vOR@EG]-06 -@-(OHOY-CH.€, -@-0HeOHs, and
partially aromatic or non-aromatic ring system which optionally contains

1-3 nitrogen@ygs; @ﬂ%éfany brederr QX H DB RS (RSP R -afe ShikbiioyR RIS, C,-
aromatic rings syste are bicyclic ring systens "that contain only one

aromatic ri 'aq%qp(éli'?gpﬁ’ é’?#'ﬁ@%ﬁé’ggé@g&oﬁﬁy $ that can contain 1- 7

het er oat ons 0Or 5 nMpounds of general formula 1,

in which R2 neans,_an opti gnal | stitute pht hal i dyl, i soi ndolyl,

di hydr oi ndol yl , a’}/ﬁ@a&ew& %H‘Srfﬁf(ﬁo‘&ﬂ?g}' “SOgii HEtnyl ,  t hi opht hal i dyl ,
benzoxazi nonyl, phthal azi nonyl , g:lui nol inyl, isqquinolinyl, tﬂm nol_on?{l ,

i soqui nol onyl , i fameupds ofgengxel Firaedd ky in whigh Ra zetang g mongayeaalbicyghe,
cinnolinyl, phthalazinyl, 1,7- or 1,8-naphthyridinyl, dihydroindolonyl,

di hydr oi soi meohaitydr,partteblyziremaldzisdterooyclic mohglsyttems ougartihidar 4 sicydlrkeg vi a any
position, especially if these heterocyclic systens are substituted, are a

preferred sybiteal arefa sibRct stMRAIveRidd they are substituted with 0 to 3 of
the sane or different radicals fromthe group Cl-Q al kyl, hydroxy, carbonyl

or halogen, and &y, ik RGN MmBRTALS Sk SiimAl, pRSahPYSHAi0R: | f

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 indolyl 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, carbonyl 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 [, in which R? means a phthalidyl, thiophthalidyl,

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



they are substituted with in ethyl, chlorine or fluorine. Conpounds of
general fornmula 1, in which R2 neans a phthalidyl, thiophthalidyl,

benzoxazi nonyl, phthal azi nonyl, quinolinyd, isoquinolinyl, quinolonyl,

i soqui nol onyl, 6 indazolyl, benzothiazolyl, quinazolinyl, quinoxalinyl,

ci nnolinyl, phthalazinyl, 1,7- or 1,8-naphthyridinyl, dihydroindolonyl,

di hydr oi soi ndol onyl , benzi m dazole or indolyl group that is |linked via any
posi tion, aimlaasigl henzahibidgl qoihatdhayl, quimekaloryl, ciomyiayh ghthafazingt, hil-arl t hat
for R2 carry a counarinyl or isocoumarinyl radical, 1in particular the

I socounar i ny|,8-ﬁ?.ﬁn@aidmwrumyur@ﬁabmﬂﬂ ithy@ flsodel Hehrigdazid & iBddlgl 3 of
the sanme or different radicals fromthe group C, -C3-al kyl, hydroxy, carbonyl

or hal ogen, EXL@tﬁf&lghmkada«nawBommeafneme%ﬁag@ct%meM%ﬂn@ﬁ especially the

conmpound of , are subj edt the 1 nvention can

nal agen.  hydr oxy CopepEs) SBTET il kP (B PR g L%yﬁ%ﬁ%lcfg‘ﬁ s

per fl uoroal kyl, .cyan nitro, NRARL

(C1- C5- al kylEpicier @e@ocwn@s')sawwalgwwg 09%9@318&%% s*rhsamt%‘émbpdaa of
Cl- C3-al kyl, G -C3-al koxy, hydroxy, halogen, or carbonyl; preferably with
methyl, chl drd saear differont dical¥ s s eroupfent s alikah hybeoxy hearsenyé ovhalogen,
different. The substituent carbonyl for a group R2 is to be defined such
that the cakbpiibulacaitharetiagothlonetorlusgine adspatial bt thacoimpoiitl effExampdxy,gen
atomis doubl e-bound. Conpounds of general fornmula I, in which radical R2
is substitutgd, éﬁbﬁé&t Bpm@,ln%ﬁogr several of the same or different radicals
fromthe group G-C3-alkyl, G-C3- alkoxy, hydroxy, halogen, or carbonyl,

Pt sl 505 150 PRYECPI LA v PTE By i St 01 col
carbonyl, halogen, hydroxy, (Cy-Cs)-alkyl, (C,-Cs)alkoxy, (C,-Cs)-alkylthio, (C;-Cs)-
perfluoroalkyl, cyano, nitro, NR‘R®, COORS, (CO)NR-"RB or a (C;-Cs-alkylene)-O-
(CO)(C, Cs)alkyl group, preferably from the group C;-C;-alkyl, C,-C;-alkoxy, hydroxy,
halogen, or carbonyl; 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 1s a ring carbon atom, to which an oxygen atom is 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 Cy-Cs-alkyl, C,-Cs-
alkoxy, hydroxy, halogen, or carbonyl, preferably with none or one or several of the
same or different radicals from the group Ci-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.



particular by one or nore of the same or different radicals fromthe group
me thyl, chlorine or fluorine, especially by nethyl, chlorine or fluorine,
are a subject of the invention. The nitrbgen atomin the indazol e,

gui nol one, isoqui nol one and phthal azi ne of radical R2 of general claiml
can al so be alkylated with a G -C3-al kyl group. 7 Conpounds of general
formula 1, in which R 2 neans a nonocyclic 5- qr 6- nenbered heterocyclic
ring system t hat Gosmpoundseef generabfoympladi in which ) ateans a mongeyclicur @anGor

t hi ophene, are another subject of the invention. Conpounds of general
formula 1, menleraihdRrdeyotiantgagstomtthanalihyedswidhany positesh, sphressy.gl, ifurgn oF
napht hyl ring, are another subject of the invention. As substituents, the

same that aggosldn8aty afbth&d ABRE: §1Qhe IR@nG@sSe that Rl means phenyl, are
suitable. Wth a partially aromatic ring system bicyclic systens are neant

benzoxazi nones of ARG reeArap e Oile I REAR. hfeoht APop Fally Bharfl

benzoxazi nones o hpounds accordi ng , 1 n which

R3 nmeans triflugronmethyl or pentafluoroethyl, are a special subject of the
oo eheOrARGT Siehye ok AR eSSt b ERTRE anng 5 Sheny

group, which optionally is substituted with 0-3 of the sanme or different
substituents, seléstbditpendmtheramgribaprealrisdhigisclosyd fogthy qesgihat Ryacesy, and
hal ogen, in particular carbonyl, nethoxy, hydroxy, fluorine, chlorine, or
brom ne, R phemdrse shitapdlr ui soi ndol onyl, i soqui nol onyl, quinazolinyl,

i ndazol yl, coumarinyl, isocourmarinyl, in particular d ihydroiscindolonyl,

i soqui nol onyl, qwyinag ghiitiaMy aromdtidaaR! sybteml BROGIFEIemEare Ridhitah8Zbhitdin an
qgui nol onyl group, which optionally can be substituted with 0-2 substituents

that are selgelgd rfnrgoc{ﬁ‘dta%ngz{rgﬁllgtig ﬁhg,%ﬂb!ﬂ as, ¢ gl, vefrbdkthbhes or dihydroindolone.

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;-C;-alkoxy, hydroxy,
and halogen, in particular carbonyl, methoxy, hydroxy, fluorine, chlorine, or bromine,
R? means dihydroisoindolonyl, isoquinolonyt, quinazolinyl, indazolyl, coumarinyl,
isocoumarinyl, in particular d ihydroisoindolonyl, isoquinolonyl, quinazolinyl,
indazolyl, isocoumarinyl, phthalazinyl, quinolony! group , which optionally can be
substituted with 0-2 substituents that are selected from the group carbonyl, C;-C;-alkyl
and halogen, in particular methyl and fluorine, and R?> means CF; or CFs, in particular
CF;, are a preferred subject of the invention.

In addition, the invention relates to the use of the compounds of general formula
I 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-



and hal ogen, in particular nethyl and fluorine, and R 3 nmeans CF3 or C2F5,
in particular CF3, are a preferred subject of the invention. In addition,
the invention relates to the use of the conpounds of general forrmula | for
t he production of pharmaceutical agents as well as their use for the
production of pharmaceutical agents for treating inflammtory di seases. The
C1l -GC5-alkyl groups can be straighl-chain or branched and stand for a

nmet hyl , et dighethyipmpyh2hmethgthupr ep$imethylbutyl kroup s @ taathyl or dtleyltgrbugt il  or
n-pentyl group, or a 2,2 8 dinethylpropyl, 2-nethylbutyl or 3-nethyl butyl

group. A mepiifirdl. Biehthn 8pQstallyDe sbRin@ed Bel 1-3ThRro62N -POL-CRRAMIxY ahor
substituted by 1-3 hydroxy, 1-3 Cl-C5-al koxy and/or 1-3 COOR6 groups.

Preferred are o] W@ ee acid or a G -Cs-al kyl ester,
wher eby thelgjlggjle{?%?%l lp?ifm e ienggﬁjggtégﬁprgédy descri bed above. The C

- C5- al koxy groups. 44.R_ and. Rz can b trai ght-chain or branched and stand
for a methoxy, e?p%,caﬁ'%ﬁﬁfﬁ?&?ﬁ Orias@-'g?'gﬁ%%#er‘r@bﬁﬁ%@xé}? afkgggaghctabwy,
tort - but oxy r n-pent oxg, 2, 2-di met hyl pr opoxy, 2-nethyl but oxy or

3- et hyl but Qﬁ%e&r%@ﬁ?a% GHeibrhaPo¥s et hoxy group is preferred. The

C -C5-a] kylthio groups can be strai gk}t-ch in or branched and stand for a
met hyl t hi o, et hylhéiCo;Csrallpropgroupgsiio R iasd Rycaphe sthiipht-ahaimentranshed and

i so-butylthio, tert- butylthio or n-pentylthio, 2,2-dinethyl propylthio,

2- met hyl but ylah#if@r a0nieBoRR tethokBui-pldpgak g, igd-propox A nIBitbyy, tisu-butoxy,aédplitoRiy 0
group is preferred. For a partially or conpletely fluorinated C -C3-al kyl

th e AL _ :
group e bPhlpeMoRg, 2,g?F&%tﬁ%rlleo&&y,C?HE'trﬁlllﬁJté(xﬁ éﬁﬁﬂef#@?tﬁg‘f@ %}zlﬁlg.r %r €

consi dered: fluoronethyl, ditfluorohethyl,” trifluoro et hyl ,

1, 1-difl uor %%Ehr&ly’or%th%%g'gl;éu%qggrectf@ﬁ{éd’. 1,1, 1-trifluoroethyl,

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-difluoroethyl, 1,1,1-trifluoroethyl,
tetrafluoroethyl, and pentafluoroethyl. Of the latter, the trifluoromethyl group or the
pentafluoroethyl 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)CH3, N(CHa),,
N(H)CO)CH;, N(CH3)(CO)CH;, N[(CO)CHal;, N(H)YCO,CH3, N(CH;3)CO,CHj, or
N(CO,CHs),.

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

atoms b and c.



tetrafluoroethyl, and pentafluoroethyl. O the latter, the trifl uoronethyl
group or the pentafluoroethyl group is preferred. The designati on hal ogen
atom or hal ogen neans a fluorine, chlorirme, bromne or iodine atom
Preferred is a fluorine, chlorine or brom ne atom The NR4ARS 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(CX2CH3)2. The double bond in
general formul a Al®anotpoirelswes haed deabde bordt rizither htwomeatoms erapdb rend c. 9
Al so, conpounds that have a doubl e bond neither between atons a and b nor

bet ween at oBrwReRadnt BARl Sabjsebibsts of tHehigvdnfiy@nt i on, The conpounds of
general fornula | according to the invention can be present as

Ster eol somer s DeoRSEng rfd@%fgéﬁewr}sﬁnﬁaIaéaé?arﬁéfovth@%we%anc%m&f&én% this

invention are aI dirast er eoner s as racerrat es and

[ f d di b
o sent 11 SRESITIY tfecag%@?%#t@ae%ﬁ%§§$%v®@ ohrl e AR iR doR o ©

exanple in the formof hydrochl orides, sulfates, nitrates, phosphates,
pi val at es, ﬁ!éﬂ?élaﬂ%élbler%%@ra%grs both gf Ercemate and BANEBLOMERRYIE 20185, citrat es
or succinates. The conpounds can be produced by the process that is
descri bed bel ow. Thevdmpeundercidrdingdo Heiitedntiph pahlso bopprsentds thetfatm af e
described in the application text are produced in the

salts with physiologically compatible anions, for example in the form of hydrochlorides,

sulfates, nitrates, phosphates, pivalates, maleates, fumarates, tartrates, benzoates,
mesylates, citrates or succinates.

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

(ID) [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.



reaction of the corresponding imnes with Lewis acids, especially in the
reaction with boron tribromde in an organic solvent, preferably in a polar
solvent, for exanple dichloronethane andosubsequent conventi onal
purification. The reaction is carried out 1in a tenperature range of-70C to
+30C (preferably -30C to +30C). The imnes in turn are fornmed by the
correspondi ngly descri bed al dehydes being reacted with the desired am nes

i n the conventi oiithe waypouiidsactalimg tptiraevdyion eschresmt ws takermictrandires or by
reaction in an acid nmedi um or under approximtely neutral conditions (for
exanpl e  THidhe3! aRBelsdpartbd RR6 phide, Sptidalll ARt folrRORACORITRE fdth nietiydsley boi |1 ng
in a water separator. 10 If the conpounds according to the invention are

present as G&%ﬁfﬂecsg Pakibg ﬁéharetfﬁ%ﬁia?%‘oxfb%kﬁ?a‘a%%ee&.' ﬁcSrOerH:@‘f"e,t snik! Y
active fornms according to the nethods of "~ racemate separation that are
famliar to one skilled in the art. For exanple, the.racem.c m.xtures can
be Separ at A By EHEBHECHRTUER Y ShoTR BEYSHAnSyeh gPieatbRlLes gt eri al
(CH RALPAK AD(r)) into the pure isomers. It is also possible to esterify the
free hydr oxynayrial pfCHIR ALPA&eADE® )dnmyhe pate dfonges et &d alopossibie lo asterifly die
optically active acid and to separate the di astereoi soneric esters that are

obt ai ned by fractionated . crystallizatio r b hr o ography. and to
caponi Ty ¢ e BRSiPaY aipdp rrdSarmic shioowbe! Heaertt famgfith £ Y o lVretfer o
As an optically active acid, for exanple, mandelic_acid, canjphorsulfonic
aci d or tar eeifiagd & peparainthsdliapsaepisorpeiasisisas hgt g obkencdiiysiraghieagied o t he

gl ucocorticoid receptor (GR) and other steroid hornone receptors (m neral
corticoid regepllontipivRy by phrogesigeapryeandeiosppari{y(tRRsepasaicl estels ogeachcassdpt or
(AR)) is examned with the aid of reconbinantly produced receptors. Cytosol
prepar at i onsheodptiShBy plelisomorbi BB ahagtitgieniciind asd,&0r widnkplé,anaibiio add,

bacul oviruses, which code for the OR are used for the binding studies. In
compari son  camphorsulfonic acid or tartaric acid can be used.

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
recepiors. 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. ICs3(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
molecules, 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



to reference substance [ 3H] -dexanet hasone, the substances show a high to
very high affinity to OR ICSO(GR) - 64 nMwas thus neasured for the
conmpound from Exanple 3. As an essenti al ,itnol ecul ar mechani sm for the
anti-inflammatory action of glucocorticoids, the GRnediated inhibition of
the transcription of cytokines, adhesion nolecules, enzynes and ot her
pro-inflamuatory factors is considered. This inhibition is produced by an
i nt er act i on lipbpdlpmcRride hPBY. HBre donegrgmtippof e cfymkines svasdegrminaid thend NF-
kappa-B (for a survey, see Cato, A C. B., and Wade, B., Bi oEssays 18,

371- 378, 19¢femathie bcymmuadsmfnegﬁl@raa»hllﬁmé FLESA kita Ce dinpguhd fiohe
invention inhibit the secretion of cytokine IL-8 into the hunman nonocyte

cell line Tlﬂlgalq.l f ho'w%dt [He e[| Iéy Iﬂ} legq@,%ysaccharl de (LPS). The

concentration O e cyt okl nes was m ned I n the supernatant by neans

of commerci al | ai I ab ELI SA kits he conp wed an
inhibition I CS%(IE} réf%rrh%tpry alcﬁlémé)rnge Coﬁq‘ﬂ él ‘?fcﬁei}ergcf ﬁmw?sﬁtgac&)
conmpounds of eneral formJIa | was, tested the ni.mal experinment, by tests
‘n the crot &h |aP’Wﬂ&ﬁE%VH“?HthéFﬁ%{“|‘B?ICFOFPW%{[]W&H lﬁlﬂe@ma@s’g gl angpice
(1995), 182, 99-108). To this end, croton oil in ethanolic solution was

appl i ed topl(bilXPyMed {1885k h8He9s1 08ale thiThied ceaten eil s etheadis saliitionataso
applied topically or systemcally at the same tine or two hours before the
croton oil . appliceirtopicalPAtonbe asimal@arse dhe @i gibistaness waraalspegphal tapicallgsi i ck
for inflammatory edema, the peroxidase activity as a yardstick for the

I nvasions ofy ﬁérﬂf&ﬂilﬁ%&h%am@ﬂﬁwt&@w@h@é‘s%@ﬁ)r@%'c‘r‘étbb{ oftS Afte¥ a6 Atonlks, tffcor the
i nvasi on of neutrophilic granulocytes his test, the conpounds of

general ' o b LLALLJfE L G oE PR PP Sk AR RGA™ o S

both after top| c% TraG SR Ak ar nistration.

J

as a yardstick for the invasions of granulocytes, and the elastase activity as a yardstick
for the invasion of neutrophilic granulocytes. In this test, the compounds of general
formula I inhibit the three above-mentioned mflammation 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 glucocorticoids. To measure the TAT induction, the animals are

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



One of the nost frequent undesirable actions of a glucocorticoid therapy is
the so-called "steroid diabetes" [cf., Hatz, H J., ducocorticoide:
| nmunol ogi sche G undl agen, Phar makol ogi e2and Ther api erichtlinien
[ G ucocorticoids: Imunol ogical Bases, Pharnacol ogy and Therapy
GQui del i nes], W ssenschaftliche Verl agsgesellschaft nbF, Stuttgart, 1998].
The reason for this is the stinmulation of gluconeogenesis in the liver by
i nducti on ofthda haTendyites mespedsn tledomvgeinits nabjsaedt, Arldsdsyin farhéeh thay no
acids, which are produced fromthe degradation of proteins (catabolic
action of %hv&mmnn@l@hﬂ@&orfy%hcﬁem tenZomEouails bNgeneadl dhehils] Matedtiesimon t he
liver is tyrosinamno transferase (TAT). The activity of this enzyme can be
det erm ned ftrgﬁh%]rin\ﬁ%rtr nbgpRgenat es by photometry and represents a good

t

measur enent )g e undesirable netabolic actions of glucocorticoids. To

nmeasure the TAT ihducti .the .apinal s are, .sag¢l.|.fice hours after the
test substances ?ﬁ%ﬁlﬁaﬁ? megta ﬁéBBaTW§§qu9%4’é“ ‘?céh?lér?ggéag’,ﬂ%ﬁd 12 the TAT
activity is neasured in the honogletgat‘e. In this test, at_doses_ in which they
have an ant iMIRPPEIPRESEYS and pRtpHoleRE Ve 8t HESoBPoyadierfaene@t fammalal i nduce

little or no tyrosinamno tranSlIIMSC. Because of their anti -inflammtory
and, in addiat¢osting smthe-iayentiogican be spdis omdinatiessiov greatntbnbot propylpfiephtheve
action, the conpounds of general formula | according to the invention can

be used as fsitiwiag pathsldly condRRhEBNNaminaly oRitunaxs s othis fige, thetdrmaw ng

pat hol ogi ¢ conditions in manmal s and humans. In this case, the term

" DI SEASE" stu?ilgl@A§ b & &Ptﬂe"fﬁ’il@@id@ﬁﬁi@ﬂ]ﬂn@:ﬂs; (i) Lung diseases that are
acconpani ed by 1nflammatory, allergic and/or proliferative processes: -

Chr oni ¢, - 0bgh LI, | W e S885 65 1Y WnRh o, Rl TR o BF ARG

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
(11) Rheumatic diseases/autoimmune diseases/joint diseases that are

accompanied by inflammatory, allergic and/or proliferative processes:

All forms of theumatic 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 diseases (arthroses)

- Traumatic arthnitides



asthma - Bronchitis of different origins - Al fornms of restrictive |lung

di seases, primarily allergic alveolitis, - Al fornms of pul nonary edens,
primarily toxic pul nonary edenma - Sarcoiitloses and granul onat oses,

especi ally Boeck's disease (ii) Rheumatic di seases/ autoi nmune di seases/j oi nt
di seases that are acconpanied by inflammatory, allergic and/or
proliferative processes~ - Al forns of rheumatic di seases, especially
rheumat oi d arthriti-s, Callagamosastedamaviiginf egesystqoicyngus egythemhodent i ca -
Reactive arthritis - Inflanmmatory soft-tissue diseases of other origins -
Arthritic synptons i nsdlaedease, iyt pgeie damaanyaitiy, Sfiggads emdiant, [aridldes) -
Traumatic arthritides 13 - Col | agenoses of any origin, e.g., systemc |upus
eryt hemat odes, scl er Q@Rfdha, 1: tydp@Rintd S, dermatonyositis, Sjogren's
syndronme, Still’ syndr one, ty S syndrorre (rii) AIIergles that are

acconpani ed gm/ Al[‘g‘l.él@{'{ﬁ% Qre&&weéa%ed%éﬁhhgrﬁﬁﬁ[dryFin@’opﬁl%??e%ﬁn\{e pr’o‘&ltss.gsor s of

allergic re i onss ever; 1 Nnsec
allergic reactions to ﬁ’h r mac |caI agents, bJlood derivative cont r ast
medi a, etc., anaphyl aét} %”g% I?lertﬂctreé 1o, €% o P‘é‘&'fe B EIGHRD Ny devepiigsect
Vascul ar i nf | ammations (vasculitides) - Panarteritis nodosa, tenporal
arteritis, erythemn nbtesahergie)remsionntorhsgnecsntionl sepriadleohderninbvese conpani ed
by inflamuatory, allergic and/or

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

(iv) Vascular inflammations (vasculitides)

- 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,

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

- Seborrheal eczema

- Rosacea

- Pemphigus vulgaris

- Erythema exudativum multiforme

- Balanitis

- Vulvitis



proliferative processes: - Atopic dermatitis (primarily in children) -
Psoriasis - Pityriasis rubra pilaris - Erythenmatous di seases, triggered by

di fferent noxae, e.g., radiation, chemcals, buns, etc. - Bullous
dermat oses - Di seases of the lichenoid group, - Pruritis (e.g., of allergic
origin) - Seborrheal eczema - Rosacea - Penphigus vulgaris - Erythema

exudativumnultiforme Balanitis Vulvitis 14 Hair | oss such as al opecia
areata Cutaneous T célair Ibssnphloamalppecia éfcastaey di seases that are acconpani ed
by inflamuatory, allergic and/or proliferative processes: - Nephrotic
syndrome - All nephriClutdh@sus Vickll IfpiRimadi seases that are acconpani ed by

inflammatory, allergic and/or proliferative processes:

(vi) Kidney diseases that are accompanied by inflammatory, allergic and/or
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 discase)

- Colitis ulcerosa

- (astritis

- Reflux esophagitis

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

- Anal eczema

- Fissures

- Hemorrhoids

- Idiopathic proctitis



- Acute liver cell deconposition - Acute hepatitis of different origins,
e.g., viral, toxic, pharmaceutical agent-induced - Chronic aggressive
hepatitis and/or chronic intermttent hepatitis (viii) Gastrointestinal

di seases that are acconpanied by inflammtory, allergic and/or
proliferative processes: - Regional enteritis (Crohn's disease) - Colitis
ul cerosa - Gastritis - Reflux esophagitis - Ucerative colitis of other
origins, e.(x) Hyatliscascs phatare(dcxpmparned by odilannditeryasis gichatl/capelderativpani ed
by inflamuatory, allergic and/or proliferative processes: Anal eczemm

Fi ssures HprRegshai ds idiopathic proctitis 15 (x) Eye diseases that are
acconpani ed by inflammtory, allergic and/or proliferative processes: -

Al lergic keratitis,. ungletdis kedafilil, uSeitis, i#8] unctivitis - Blepharitis - Optic
neuritis

- Conjunctivitis

- Blepharitis

- Optic neuritis

- Choriotditis

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

- Allergic rhinitis, hay fever

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

- Otitis media
(x11) Neurological diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:

- Cerebral edema, primarily tumor-induced cerebral edema

- Muttiple sclerosis

- Acute encephalomyelitis

- Meningitis

- Various forms of convulsions, e.g., infantile nodding spasms
(xii1) Blood diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:

- Acquired hemolytic anemia

- Idiopathic thrombocytopenia



- Chorioiditis - Synpathetic ophthalma (xi) D seases of the ear-nose-throat
area that are acconpanied by inflanmatory, allergic and/or proliferative

processes: - Allergic rhinitis, hay fevens- Qtitis extemn, e.g., caused by
contact dermatitis, infection, etc. - Qitis nmedia (xii) Neurol ogical

di seases that are acconpani ed by inflammtory, allergic and/or
proliferative processes: - Cerebral edema, primarily tunor-induced cerebral
edema - Miltivpllenscdseoss that arkcut@npaceEidtheinfeayelatdrysallergiMand/ogi ti s -
Various fornms of convulsions, e.g., infantile nodding spasns (xiii) Blood
di seases t hgfoliddrgtivCsmoogasy. ed by inflammatory, allergic and/or
proliferative processes: - Acquired henolytic anema - |diopathic

thronbocytopenia 16 (4. LeicHe ]&?\.ﬁ-gs that are acconpani ed by
i nflammatory, allergi ccar?c}ﬁ)]l?]% |13r Oﬁl erative processes: - Acute |ynphatic

| eukemia - Malignant MM%Q&%bhé_%grphogr anul onmat oses

- 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, ete.
- Innate secondary suprarenal insufficiency, e.g., congenital

hypopituitarism



- Lynphosarcoma - Extensive netastases, mainly in breast, bronchial and
prostate cancers (xv) Endocrine di seases that are acconpani ed by
inflammatory, allergic and/or proliferatvve processes: Endocrine
orbitopathy Thyreotoxic crisis De Quervain's thyroiditis Hashinoto's
thyroiditis Basedow s disease (xvi) Organ and tissue transplants,
graft-versus-host disease (xvii) Severe shock conditions, e.g., anaphylactic
shock, system c i nf- asrgtived/secondpp ngearsysl dismfici GElyRSE. , (ata-infpctBebshotsyt i on
therapy in: - Innate primary suprarenal insufficiency, e.g., congenital
adrenogeni tal syndrogg, - Acquired primary suprarenal insufficiency, e.g.,
Addi son' s di sease, autoimune adrenalitis, neta-infective tunors,

net ast ases, ()ﬁ{()g vomilif %Flssa%ggﬂgﬂ'a 14 W 'ﬂ%‘ﬁﬁ% ' é]f%?%t:'aﬁﬁjgpg%bilf&algv

congenit al opiturtarism ul re secon ’ry supraren I nsufficiency,
e.g., neta- |nfect|ve tunors, etc, (xix) Vomting that is acconpani ed by
i nf | anmat or PTOEFErgi ¢ and/or proliferative processes:

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

(xx)  Pains of inflammatory orngins, ¢.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 seventy of the
conditions that are to be treated, 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 I according to the invention or

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



- e,0,, in conbination with a 5-HI3 antagoni st in cytostatic-agent-induced
vomting (xx) Pains of inflamatory origins, e.g., |unbago. Moreover, the

conpounds of general forrmula | accordinglgo the invention can be wused for
treatment and prophyl axis of additional pathol ogic conditions that are not
menti oned above, for which synthetic glucocorticoids are now used (see in

this respect Hatz, H J., ducocorticoide: |Immnol ogi sche G undl agen,

Phar makol ogi e ungli) Thérmpeass forttehiing 2R]SBASE exid phatsd dootpeises an

Ver | agsgesel | schaft nbH, Stuttgart, 1998). All previously nmentioned

indications (i) to (XXimBfigradesefdnlesbuntofBE ortigduatllacédrdingied the indendon,
A ucocorticoi de: | munol ogi sche G undl agen, Phar makol ogi e und

Therapi erichtlinien, Whse0#haidunt Gapre¥es hirasgaseldisalaldy (idinomk BEt gart,

1999. For the therapeutic actions i n the above-nentioned pathol ogic

conditions, the suitable dose varjes_ an epends an r l e, the
active strength of thgg%l %@d%%wg td ag%aﬁiggta\%cfrgg%qs uihii%ﬁ%l%ﬁgosm? the type of
adm ni stration, and the type and severity of the itions that are to be
treated, as wel | GHb tgevf@%a%gn%l 59185%0&&91téeaaasﬁﬁggiﬁishem%%%ﬁtm@t agent .
In addition, the invention provides: (1) The use of one of the conpounds of
fornmula | accordi ng teomprses preaf the poropouilx sasorlingertkomvémgontonsixresduct i on
of a nedication for treating a DISEASF; 18 (ii) A process for treating a

DI SEASE, sai d process tleespand sideanonegshaintdcstitical adjivant adiiorambigt of t he
conmpound according to the invention, whereby the anbunt suppresses the

di sease and wher gbyenchig, ﬁﬂ%&%rﬁcsul&%ﬁ%@@Qpéc&dgh\éﬁﬂné@w?ﬂelﬁ)ﬂ{eic%'ﬂS/d\%’%
requires such a nedi cation;

comprise a range of 1 pg to 100,000 pg of the compound according to the invention per
kg of body weight. In the case of larger mammals, for example the human, a
recommended daily dose lies in the range of 1 pg to 100,000 ng 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.



(iii1) A pharmaceutical conposition for treating a DI SEASE, said treatnent
conpri ses one of the conpounds according to the invention or m xture

t hereof and at | east one pharmaceutical agdjuvant and/or vehicle. In general,
satisfactory results can be expected in aninmals when the daily doses
conprise a range of 1 g to 100,000 pg of the conpound according to the

i nvention per kg of body weight. In the case of |arger manmal s, for exanple
t he human, a reEonneadedcudtaiihyctitos eorréspendinglly ipecprasaierystél suspangionocdrOf; 000 g
per kg of body weight. Preferred is a dose of 10 to 30,000 g per kg of body
wei ght, andyggare preferred is a dose of 10 to 10,000 pg per kg of body

wei ght. For exanple, this dose is suitably adm nistered several tines

daily. For treatgng - - .G ¢ indivkdual
doses can be g vEn PRESHIEtdh, daucoP BRI ARlqcRol RO lbne o S EHE s,
The fornulati pon of th har maceuti.cal pr.eparati ons based on the new
conpounds ﬁm@p%@?@geqoﬁpgpwo?%@gqegisg(ﬂom inthe art by the active

i ngredi ent being_processed wth the vehicles that are commonly used in
gal enical's, fill Epirecilpniaidiagon {hg neweompoids caebe iisdan theol®rmitndi ng
agents, noisturizers, lubricants, absorbents, diluents, flavoring

correct i ves suppokitorissgeapgang, splugivus (e.gand thxofovm of ederhas) end hntnlents beidh hor m of
adm nistration. In this case, reference is nmade to Rem ngton's

Phar maceut i g@enSieiafd ¢& loddittdatnttint.i on,  Mack Publishing Conpany, East
Pennsyl vania (1980). For oral admnistration, especially tablets, coated

tabl ets. capstl cfor Pllkdofory RAMRSERIorUARLAGY ESmphATENAERcPUANRNRLER

emul sions or solutions are suitable. For parent m ni stration,
i njection aﬁ%fi nf ugi on _pre rﬁtli ons are possi ble. 19 For intra-articul ar
i nj ection, EBr'PERBLAYP T@’%‘;\n pal&d crystal suspensions can be used.

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.



For intranuscul ar injection, agqueous and oily injection solutions or
suspensi ons and correspondi ng depot preparations can be used. For rectal
adm ni stration, the new conpounds can be2@sed in the formof suppositories,
capsul es, solutions (e.g., in the formof enenmas) and ointnments both for
system c and for local treatnent. For pul nonary adm nistration of the new
conpounds, the latter can be used in the form of aerosols and inhal ants.
For | ocal apppéremdriton to eyes, outer ear channels, mddle ears, nasal
cavities, and paranasal sinuses, the new conmpounds can be used as drops,
ointnments and tinctures in correspondi ng pharnmaceutical preparations. For
topical application, forrmulations in gels, ointnents, fatty ointnents,
creams, pagh@mpiPpwders, nmilk and tinctures are possible. The dosage of the
conpounds of general formula | should be 0.01 %20%in these preparations

to achieve a.s Qflfl 10rl§ﬂﬁaﬂ%9

conpr i ses t

: Df the invention as

t herapeutic active |ngred|ents together wi th pharmaceutically conpatible
and acceptabl e adj uvants and vehicles. The invention also conprises a
pharmaceutical conposition that contains one of the pharmaceutically active
conpounds a€ecbridbigfiteothe-dilydemtdindo!drone xt ures thereof or a
pharmaceutical l'y conpati ble salt thereof and a pharnaceutically conpatible
salt or pharnmaceutically conpatible adjuvants and vehicles. 20

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 Methyl 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 reaction mixture is added to ice water and extracted several times with

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



Experiments Exanple 1 (rac.) 4- { f

1- (4- Chl or o- 2- met hoxyphenyl ) - 2- hydr oxy- 4- net hyl - 2- (tri fl uoronet hyl ) - pent -
4-en-1 -yl 1l am nol - 6-f | uor o- 2, 3-di hydr oi sozndol -1 -one 4-Am no-6 f uoro-2,

3-di hydr oi soi ndol -1 -one 2-Met hyl -5-fl uoro-3-nitrobenzoic Acid 116 m of

sul furic acid is introduced and m xed in portions at -15Cwith 14.70 g
(95.37 mmol ) of 5-fluoro-2-nethyl benzoic acid. A mxture of nitrating acid
(4.79 m of dryingfsndiuni sulface)addsotcamds Akcti8nadd owf anddahe solveratiesbuawf. uri ¢ aci d)
is added in drops to this mxture, specifically at -15 to -10C for a period
of 90 m nut Repeatid ErohMogpAP bR shiew 8l (nﬁfbiletsb1weﬂnrumy1tabaatreﬂﬁﬁ&ﬂd)?1ertds>¢h@r eis
poured into ice water and stirred vigorously for about one-half hour. The

precipitat egcs(flreﬂ%_t)ﬁllpbﬁﬁcﬁtsﬁedéﬁ%ﬁl?%ia doP}d 9ovaghey, neutral with water and

dried. The yield 1s 8.56 ¢ a m xture of " various regioi soners and

by- products. Thi 1 Xt St 1sed, i e X t (&es i.fi.cation)
and purified in t@i@ﬁs@%l&}.‘ﬁéﬁg@hﬁ|%-153--Pﬁ&@EM%@F‘?%@%@J%@#L%H hyl
Ester 8.56 g (42.99 mmol) of 2-nethyl-5-fluoro-3-nitrobenzoic acid is added
in 76 m of N, N-dinethylformam de and m xed with 9.15 g (64.48 mol ) of

met hyl iodide and 8.91 g (64.48 mmol) of potassium carbonate. After 65
hours of st 2¢Brogomatthyhdrfludrerpait@benzeic Atid MeahgltkEwer m xture is added to ice
wat er and extracted several tinmes with ethyl acetate. The conbi ned organic

extracts are washge g1l h2uahs! o&Bfdrd-Demetiit RhitbbefFolé AAd Ml ebiesidl fat e)
desiccant is suctioned out, and the solvent is spun off. Repeated

chr omat 09" i o' hf S o BRI ROMERI S 2. 368174 4 heaeI Ny ! ds

bromosuccinimide and 5.4 mg of benzoyl peroxide. After four days of refluxing, and
after cooling, the succinimide is suctioned oft (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;): 8=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 is mixed with 8.3 ml of N,N-dimethylformamide and 5.5 ml of water. After 0.82 g
{12.66 mmol) of sodium azide is 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. Afier 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 (1H), 7.87 (1H).



desired conpound, specifically in a yield of 25.9% (2.37 g). "H NWR (300
MHz, CDClI3): 8 =2.60 (3H), 3.96 (3H), 7.61 (1H), 7.77 (1H).

2- (Brononet hyl ) -5-fl uoro-3-nitrobenzoic A2id Methyl Ester 2.37 g (11.12
mmol ) 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
bronosucci nimde and 5.4 ng of benzoyl peroxide After four days of

refl uxing, érmingfG-8rnowedBidilyydreikeindelelecpmd mi de is suctioned off (gl ass-fiber
filter), and then the filtrate is spun in to the dry state. Chronatography
on a Fl ashmast er 1866 (@3 22nkhd)Bf C4az@%neiy )t hauodeshitedesaipatid chethyHeddR (300
MHz, CDC13): S = 4.01 (3H), 5.13 (2H), 7.72 (1H), 7.87 (1H).

2- (Azi domet fwddied@idtd 4 1hA-03 =iHahb10ANZOIE o STl aMRINY laciﬁiszh@rir % 1flike® wi@- 46 nmol )

of 2-(brononet hyl)-5-fl uoro-3-nitrobenzoic acid nethy ester is mxed with

8.3 m of N [ or e lp - f (12. 66
nmol ) of so%%ﬁqﬁ%ﬁ&?s a dgg&lr%h%g’e%‘é%éh% fogﬁgwyﬁéaaul?\yérﬂéﬁ@ﬁ?gge he reaction
m xture is added, to ter., and extract three times. with thyl tert-butyl
ot her . The SEUBNTE NS FGANALS S 1owes STAHE hESNSOR TP ECARe BHESt h br i ne.
After being dried on sodiumsulfate, it is filtered, and the solvent is
spun of f. Chvapemtediodhagronata. The seskivast &8 mg (97 §%6)itlee desired compowrd, tshe
desired azide. '"H NVR (300 MHz, CDCl3): 6 = 4.00 (3H), 4.90 (2H), 7.73 (1H),
7.87 (1H). 2thér Asddno-cBadelfoon.o- 2, 3- di hydr oi soi ndol -1 -one 1.86 g (7.32 muol)
of 2-(azidonethyl)-5-fluoro-3-nitrobenzoic acid nethyl ester 1is added into

46 ml of ethanol 'mngvig AodMIal, IUBD-&): 8£QUIC2AGI 175 8N, bUslesTixgdg vpt h
256.6 ng of Pd/C. After stirring overnight at roomtenperature under

hydr ogen (LH).

4-(4-Chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentan-1-ol

A solution of 3 g of 2-hydroxy-4-methylene-2-(trifluoromethyl)valeric acid ethyl
ester in 22 ml of 3-chloroamisole is mixed at room temperature in portions with
aluminum trichloride. After 48 hours of stirring at room temperature, the batch i1s 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-(trifluoromethyl)valeric acid ethyl
ester is obtained as a yellow oil. This substance mixture is 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 s

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



at nosphere, the catalyst is suctioned off with a glass-fiber filter, and the
filtrate is evaporated to the dry state. The residue, 1.18 ng (97.5% of
the desired conmpound, is further used inicrude form 'H NVR (300 MHz,
DMSO-d5): 6 = 4.10 (2H), 5.75 (2H), 6.46-6,57 (2H), 8.50 (in). 4-(4-Ch

Tor o- 2- m et hoxyphenyl ) - 2- hydr oxy-4-nmet hyl -2-(tri fluoronethyl)pentan-1 -0l A
solution of 3 g of 2-hydroxy-4-nethylene-2-(trifluoronethyl)valeric acid

et hyl est em & vacR@mni Afitr Giromatrgomphy ©olsdice gehimxahdlesvlvenomxpeepibybacatate)i n
portions with alumnumtrichloride. After 48 hours of stirring at room

t enper at ur e ] .87 ok ddbined coimpeahd 44-bhidhe-Dynehtiandybberyt)-2biydroandi-fethgh2; and

it is stirred for another hour. After washing wth 2N hydrochloric acid and

water, exceﬁﬁﬂﬁbﬁme@{ﬂ%hﬁxﬁlleolia% adish frhdil RdaRf 60 Mg df ‘ﬂ%gimsomléhe remai ni ng
residue is purified By chromatography on silica gel (nobrle solvent:

hexane/ et hyl| t 5 1 f

4- 2(4- chl or XP ?ﬁﬁrﬁnﬁozgézbﬁeﬂy-3-9’?%%@%%(“@)%3#%? ﬁ%‘f‘:rﬂ‘ft{‘ Y731 uor onet hyl )val eri c
id ethyl : h i 0f [ d .4- .

(5. Chror o alhOETRY IR RS- Bl Aoy TacHER R SPiosd 49 SRTSROMY 1 ) val eri ¢ aci d

ethyl ester is obtained as a yellow oil. This substance m xture is mxed in

90 m of ether aistR@tignt H-MERGOGMHZ, R, lFuhd h(sd Hy.dlr-§ dés, Ay 2624 (dr ed
for 12 hours. The batch is added to saturated sodi um bi carbonate sol uti on

and filteredHslrough 1 H) 2 @NELEPER 36 (MM H), Bs @heggs & e, Heparsat@dinpnd the
aqueous phase is extracted with ethyl acetate. It is washed with water and
brine, dri e%yﬂﬁh $Qfli-un uht@te and concentrated by evaporation 23 in a
vacuum After chronmat'ography on silica gel (nobile solvent hexane/ et hyl

S T Sk A AR o =552 e, 102510 21

(trifluoronethyl)pentan-1-ol as a 1lst fraction, and 160 of the
regi oi soner (& 1H), 2.76 (d, 1H), 2.93 (bs, 1H), 3.33 (d, 1H), 3.55 (d, 1H), 3.80 (s, 3H), 6.78 (dd,

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

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

854.6 mg (6.733 mmwol) of oxalyl chloride in 14.5 m! of dichloromethane is
introduced into a heated flask. At -70°C, 1.05 m] 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 1s shaken once with 100
m| of dichloromethane. The combined organic extracts are washed with 1% sulfuric

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



compound 4- (2-chl or o- 4- met hoxyphenyl ) - 2- hydr oxy- 4- net hyl -
(trifluoronethyl)pentan-1-ol as a 2nd fraction are obtai ned as col orl ess
oils. 1st Fraction: ' H NWR (300 MHz, CD&3), 8 = 1.41 (s, 3H), 1.51 (s,
3H), 2.24 (d, IH, 2.51 (d, 1H), 2.84 (bs, IH), 3.36 (d, 1H, 3.48 (d, 1H),
3.85 (s, 3H), 6.88 (d, 1H), 6.92 (dd, | H), 7.24 (d, I H 2nd Fraction:
"H-NWR (300 MHz, CDCI3), 8 = 1.52 (s, 3H), 1.62 (s, 3H), 2.18 (d, 1H), 2.76
(d, 1H), 2.9®cthues, 192 g 63B0) of the Hysired abBhydk is loblained, 8bichds irBphporded’® (dd,
IH), 6.90 (d, 1H), 7.38 (d, 1H)

4- (4- Cnl or ocArdeEs IAOKYPIRMEk) stZedhydr oxy- 4-nmet hyl -2-(trii | uoronet hyl) pent anal
854.6 ng (6.733 nmmol) of oxalyl chloride in 14.5 m of dichloronethane is

e et haaBARAd0) WAL CIBEL ), 631 33 (5, TasOp B8 (RIS VPA. 1 3
oG- Chl'or o3 591 ﬁﬁ&%}%@%ﬂ%ﬁfﬁ%ﬁ}@%x@@ﬁ% RYRABD.

trifluoronmethyl-pentan-I-ol, dissolved in six mlliliters of

di chl oronet hane, is added in drops. After 20 minutes of stirring, the batch
is carefully mxed with 4.24 ml (30.61 mmol) of triethylam ne, specifically
i n a tenper dt{i¢-¢4-(Chhge-birelhokypdeny}-2Gydruty4eRehyl-After five m nutes of
stirring at -70C, the reaction mxture is allowed to slowly reach room

t enper at Ur ;28 he@b) Mk ldeh Sl AURGE. lansl 20m RBbLRBIII 31oneT ed for one mor e

hour at roomtenperature. After phaSe separation, the aqueous phase is

shaken once with 3}991&( .769fmrqb :35%35 Y DR-2- ?}iﬁ‘g/gﬁ 'ﬁ'@%g&%‘?%g extracts

are washed with uric sodl um n and brine.

a1 dohyde’s s TEHDL2HLA IATE ybspee o B el i oSy W RELT RePnext
stage. 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;): 8 = 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 -
yvl]amino}-6-fluoro-2,3-dikydroisoindol-1-one)

145 mg (0.307 mmol) of 4-{[4-(4-chloro-2-methoxyphenyl)-2-hydroxy-4-
methyl-2-trifluoromethyl)pentylidene]amino} 6-fluoro-2,3-dihydroisoindol-1-one is
mixed at -30°C with 6.1 ml of a 1 M solution of BBr; 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



"H NVMR (300 MHz, CDCl3): 3 = 1.37 (3H), 1.45 (3H), 2.22 (1H), 3.35 (1H),
3.59 (1 H, 3.90 (3H), 6.80-6.92 (2H), 7.04 (IH), 9.02 (1H) .

4- ([ 4- (4- Cnl or o- 2- met hoxyphenyl ) - 2- hydr oxy- 4- net hyl -

triJluoronet hyl)pentylidene] am no)6-Jl uoro-2, 3-di hydr oi soi ndol -1-one 250 ny
(0.769 mmol) of rac-4-(4-chloro-2-net hoxyphenyl) 2- hydr oxy- 4-

met hyl -2-(trifluoronethyl)-pentanal is stirred for four days at room

t enper at ur e ethiyt ficetal® ThOcoty balh i7 69nowedland effirred for 15 minutes. After extraction with

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

acid. The memtyumtaw(tmw@dhé b5 @Binkl GBS dxkratto bteengshad e ithevapoindtrthetad t he
dry state in a rotary evaporator. The residue is chromatographed on silica

gel (”Db'ledﬁ%rs%ﬁf g?mya'te& N%ﬁ}egg%&@?&emksﬁ %@déf d@ﬁé.%%lv%gﬁ%  red

conpound is Isolate = 1.38 3H)

2.21 (I H), 2 .70 (1H),
6 78 (11, BNgledyfue §c @&?"f%?%raphfdfg hcaf%el (rabs'splepe Msthpgt

- (4- Chl or o- 2- ret hox phen dr oxy- 4- met (trafluoromethyl)-pent-4-en
-1- yl]am i d¥hlagome avﬁ)o m%(ela'y%m%h%é?%emmp@%yﬂ&% (0.307 nmol ) of
4-{[ 4- (4-chl or o- 2- met hoxyphenyl ) - 2- hydr oxy- 4-

net hyl - 2- t ri f | uolGMEMRY(3D0 My, CRR]: 4 ho$ 63H), AR2d1H),2.48 byt 608 ¢3HYol - | - on
eis mxedat -30Cwith 6.1 mM of al Msolution of BBr3 in dichloronethane
and sti rred4f2(2t44p 718845 S THPE31 f 1IEQNG oY @ 1igs m xed
drop by drop at gﬂﬂa&@tﬁ sgtur gg 5s%%zll(u}r?hpbl c-awﬁg)r?;?gégg [uti gaﬂt{mtll a pH
of 8 is rea tlgg mxing with 25 ethyl acetate, the cold bath is
renoved and |rreo( r 15 mnutes. After extraction with ethyl acetate
(twice), the conmbined organic extracts are washed with water and brine and

Example 2

4-1[1-(5-Chloro-2-hydroxyphenvyl)-2-hvdroxy-4-methyl-2-(trifluoromethyl}-nent-4-en-

1-yllamino}-6-fluoro-2.3-dihvdreisoindol-1-one

4-{[4-(5-Chioro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl)pentylidene]amino}6-fluoro-2,3-dihydroisoindol- I -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): & = 1.38 (3H), 1.53 (3H), 2.20 (1H), 3.49 (1H),
3.89 (3H), 4.38 (2H}, 4.60 (1H), 6,26 (1H}), 6.68-6.80 (2H), 6.95 (1H), 7.02 (1H), 7.39-

7.48 (2H).



dried (sodiumsulfate). After the desiccant is filtered off and after the
solvent is spun off, the residue is chromatographed on silica gel (nobile
sol vent nethanol/ dichloronethane). 25 #§ (17.2% of the desired conpound
is isolated. 'H NWR (300 MHz, CD30OD): S = 1.78 (3H), 2.22 (1H), 2,48 (1H),
4.02 (3H), 4.22-4.43 (2H), 4.67 (IH), 4.82 (1H), 5.25 (1H), 6.31 (1H), 6.71
(1H), 6.99 (1H), 7.10 (1 H), 7.52 (1H . Exanple 2 4-f

[1- (5- Chl or d={2 1§ didepphbydroyrheny i ? dxgroay enervl-2(¢ ffuptamesid hpertid-gn-pent - 4-
en- 1-yllam nol -6-fl uoro-2, 3-di hydroi soi ndol -1 -one 4-([4-(5-Ch lord-2-m

et hoxypheny i/a@idvy di-Buarodl, freliidreifsindalifj-bneor oni et hyl ) pent yl i dene] am no)

6i uor o- 2, 3-di hydr oi soi ndol -1-one 250 ng (0.769 mmol) of

rac- 4- (5- chl or o- 24geigh@0vBhenyl)of 3= 45-XMrdt2-methoxyphenyl)-2-hydroxy-4-
met hyl -2-(trifluoromethyl)-pentanal is stirred for four days at room

t enper at ur e Wt .h »_J: : - Of A . e i

4-am no- 6- f I%ﬁ%-zz‘?-@z] 8?11"3%?%1 segﬁﬁlggﬁa@bn 6iﬂr%l Orf %‘27’ drH-' y((i)rP 1881115(118} }alomé(l:set iC
acid. The mxture.j i xed. t e.tinmes.with toluene and concentrated by
evapor ati on n?‘ﬁe‘{awfth?aq'g;/mE‘\’/faapm\gf%m%?fi%% lfa?vh@f%@%w ?”é’asélﬁré’a .for%%?e
residue i s chromat ographed on silica gel (nobile solvent ethyl

acet at e/ hexdAwy at oem gmpggatansy Adtgy thsr wenkingdesthalg deennibst i Exampls d) theed.

1H NWVR (300 MHz, CDC13): 8 = 1.38 (3H), 1.53 (3H), 2.20 (1 H, 3.49 (] H),
3.89 (3H), 4esBBie(i2ehromatagBaphediwithdhe 6id(cfH)ElasbnG8tet(1B8@bi{eXdjven6. 95 (1H), 7.02
(1H), 7.39 7.48 (2H). 26

4- ((1- (5- Chingetiem3t/higAloexsiahary 17t Zrd(5dB3onef4hd@isigd campéuridiis isolated.

| uor onet hyl ) - pent - 4-en-1- yl]am noj - 6
yljam noj - 6-f1 uorg-Mn @GNl SOIAERs 1.7818H), 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

5-1[1-{5-Bromo-2-hydroxyphenyli-2-hydroxy-4-methvyl-2-(iriflugromethvl)-pent-4-en-

1-vl]laminol-isoquinolin-1(2H)-one

S-Amino-isoquinolin-1(2Hj-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
136°C. The solvent 1s drawn off in a rotary evaporator, the residue is taken up in methyl
tert-butyl ether, and it 1s 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



140 nmg (0.296 nmmol ) of 4- ([4-(5-chloro-2-nethoxyphenyl)-2-hydroxy- 4-

nmet hyl - 2-trifl uoronet hyl ) pentylidene] am no)6-fl uoro-2, 3-di hydroi soi ndol -1 -on
eis mxed with 2.96 Ml of al Msolutien of BBr3 in dichl oronethane and
stirred for 20 hours at roomtenperature. After the working-up that is
described in Exanple 1, the residue is chromatographed with the aid of a

Fl ashmaster (nobil e sol vent nethanol | di chl oronethane). 71 ng (52.3% of the
desi red conpolyagt is spumsai,ahekmaitibg NeRlue39thrvidatogePBEDPn sBica gél MBLIBH) , 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), @oﬁ@nt(dtﬂrﬁhac&?tatk&eﬁdﬂ‘é))., 8 7134854 BE).of Exeadiazired Sorapoundfis isolated.
1- (5- Bromo- 2- hydr oxvphenyl ) - 2- hydr oxy- 4- met hyl - 2- (tri fl uororret hyl ) - pent - 4- en

- 1-yllamno I-is | 5 Lok

5-Ni troi socourrarlﬁ X@ Oﬂlkggz(g%cm 76@@%?%%@ n|t %ﬁ?@.@ﬁic. d

met hyl esterét E—llhéls descri bed under Exarrple | is stirred W|th 26.8 g (225.1
mrol ) of N, R:OdilF8t hyl f or mani de di methyl acetal in 85 m of dimethyl f or mani de
for 12 hours at 130C. The solvent is drawn off in a rotary evaporator, the
residue is taken up in nethyl tert-butyl ether, and it is washed three
times with water. After washing with saturated NaCl solution, the organic
phase is driseditrofdotjeimotind (Zléssnecant is filtered off and after the 27 sol vent
is spun off, the remaining residue is chronatographed on silica gel (mobile

sol vent et hyl acetﬁtge(lbelw%%e cﬁs?latrglse&ﬁm&&% @ﬁddetmnﬁiﬁmorrﬁﬂomm@und is
i solated. 'H NVR (300 MHz 3): 9 (IH), 7.45 (IH, 7.68 (IH, 8.49
(1H), Ammonia is pressure-forced in in an autoclave. The product precipitates and is
suctioned off. 1.98 g (79.7%) of the desired compound is isolated.
'"H-NMR (300 MHz, DMSO-ds): 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 ml of ethanol and 5.4 m! 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-dg): 8 = 5.6 (2H), 6.68 (1H), 6.87.45 (1H), 7.00

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



8.65 (1H). 5-Nitroisoquinolin- I (2H-one 2.51 g (13.13 mmwol) of
5-nitroisocounmarin is added into 100 m of ethanol. Ammonia is
pressure-forced in in an autoclave. The p8oduct precipitates and is
suctioned off. 1.98 g (79.7% of the desired conpound is isolated. 'H NWR
(300 MHz, DMSO-d(,): 5=6.97 (1H), 7.45 (1H), 7.65 (1H), 8.43 (IH), 8.57
(1H), 11.5 (1H). 5- Am noi soquinolin-1(2H) -one 268.3 ng (1.51 mmol) of

5- ni t r oi soqdi/tiF-Araedymeienipdernddedyiornd3In@hE-r(ridtormresnillam chl ori de and
2.6 M of water in 14 m of ethanol and 5.4 m of tetrahydrofuran. After

t he addi ti opewdliden2Bingnof-isaqeolvoWdEf)-ame porti ons (heating to 30 to 350,

it is stirred for two hours. The reaction m xture is suctioned off through a

gl ass- fiber filheg g%r(ql.2©embﬁ@fvﬂctdl(ﬁbﬂmo-mm héfyips-hexiid-trate is

yvasge_d \évith wat elr and saturated s]?di um chloride solution, the org?ni]? pﬂase
ol vent yi ot hog & st BtLpR s SR aIFT ST R e ARSREBhyrEs |1

DUSO-05) 6,201 G210 808 Lo 5071 45 (s 80 om et 7- 39

et hoxyphenyl) - 2- hydr oxy- 4- et hyl - 2- (t r f uor onet hyl ) - .
pent yi i denefTapnHwre is sejerhirsnimepwth feenegod syanoratod fo thesiry state 1n a rotary
rac- 4- (5- brono- 2- met hoxyphenyl ) - 2- hydr oxy- 4-
met hyl - 2- t r efdpoctan@hbyds)dupaen tlanalatagsaphtd pn eidich geli(n®bilaisolvEntgtiadi al aceti c
acid wth 173.5 ng (1.083 nmol) of 5-am noi soquinolin-1(2H) -one for six
days at roomdifgametael! B)5 mg (35.2%) of the desired compound is isolated.
'H-NMR (300 MHz, CDCl3): 8 = 1.38 (3H), 1.53 (3H); 2.29 (1H), 3.50 (1H),
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).

5-{{I-(5-Bromo-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)-pent-4-en- 1 -
yllamino}-isoquinolin-1{2H)-one

195 mg {0.381 mmol) of 5-{[4-(5-bromo-2-methoxyphenyl)-2-hydroxy-4-
methyl-2-(trifluoromethyl)pentylidenelamino} -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-hydrox y-4-methyl-2-(trifluoromethyl)pentylidenelamino } -
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.



The m xture is mxed three times with toluene and evaporated to the dry
state in a rotary evaporator. The residue is chromatographed on silica gel
(rmobi l e solvent ethyl acetate/hexane). 195 ng (35.2% of the desired
conmpound is isolated. "H NWR (300 MHz, CDC13): 3 = 1.38 (3H), 1.53 (3H);
2.29 (1H), 3.50 (IH), 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. S-{[I
- (5- Br onp- 2- hydr tNMRB00 MHACID@XY): 45 w180y BHL -2 39 (IH)UD.EOTE ) W as-(DHRL - 4- en-
1 yl]am no)-isoqui nolin 1(2H)-one 195 ng (0.381 mml ) of

5-{[ 4- (5 br h I

met hyl - t?l I*u F% %Q%t%’z‘—d‘hﬁg{ %VRQ)GH;J(JSUQI ICI)_PI?](S?.{%}I%.-OHG is mxed
with 3. 8 m of a l Msol utlon of BBr3 in dichloronmethane and stirred for 90
m nutes at room tenperature. The reaction mxture is added to ice, brought
to a pH of 8 with sodium bicarbonate solution and further worked up as
descri bed i xRt e 1. Together with the residue from another batch, in
WhICh 145 ny (0 283 rrml)l) of rac Sh{[IIE/Z) [ 4- (5-

no } - |squ| noI in- 1(2H) one had been used, the re5| due i s chromat ographed
with the aid-enf] aﬂarﬁinwmmat}@dro(i@ﬁadwlpjmmd mobi | e sol vent

di chl or onet hane/ net hanol ). 45.1 ny (13 649 of the desired conpound is

i solated. 2 : Qm(_lH)
4.68 (1H, 4. . (1
7.60 (1H) anpl
1-(5- FIuoroEXp"

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

6.55 g (21.11 mmol) of rac-4-(5-fluoro-2-methoxyphenyl)-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 sulfoxide
and 10.68 g (105.55 mmol) of triethylamine. At 15 to 18°C, 10.08 g (63.33 mmol) of
the SO3/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 diethy] 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).



4-en-1 -yllamno } -2.3-dihydroi soindo6l -one and (rac.)

4-{11- (5-Fl uor o- 2- hydr oxyphenyl ) - 2- hvdr oxv- 4- nmet hyl - 2- (tri fl uor onet hyl ) - nent
- 3-en-1-yl]am no}-2, 3-di hydr oi soi ndol -1 3®dne

4- (5- Fl uor o- 2- met hoxyphenyl ) - 2- hydr oxy- 4- net hyl - 2-tri fl uoronet hyl ) pent anal
6.55 g (21.11 mmol ) of rac-4-(5-fluoro-2-nmethoxyphenyl)-2-hydroxy-4-nethyl -
2-trifluoronethyl)-pentan-1-ol (Nane) (WO 00/32584) is dissolved in 224 m
of  di chl or éne{-hehéwand-metkery paeniibdmy dranpdraeyie?-frilnomanaikylbf dry di met hyl
sul foxide and 10.68 g (105.55 mmol) of triethylamne. At 15 to 18C, 10.08 g
(63. 33 MMo| persplidenblnBR3I 203 vilgiimesobalapliemel s added in portions within 40

m nutes. After stirring overnight at roomtenperature, 84 m of saturated
amoni um chl or i dgoGRigYt 20N nirficlddE 84s-flustd-ZMetRO3bhag 1P B foxy A ieihylL2-

m nutes of stirring at roomtenperature, it is extracted” twce with 300 m

of diethyl %tﬂ%&orﬁ@tﬁ?ﬁ)g}@@p%&??@ﬂﬁqﬁﬁﬁ‘%@?.\l/ gﬁrﬁ(lwflﬁﬁo '&f*h-éﬁ‘ﬁn%fz gnd  brine

and dried (sodium Su e so i's fi red o anid after the
solvent is n.off he r.engjni resi.due.is.chraqmat ographed on silica gel
(nobi l e sol 9&'& roéstol‘ﬂﬂ"l'tlé‘(‘,“étlﬁt 9HE£%n%ﬁ“’.“‘§.°§5¢ @Cl{gﬁ%‘lfﬁ?’f Hémaﬁlsi red compound
is isolated. "H NWR (300 MHz, CDCI3): 5 =1.40 (3H), 1.46 (3H), 2.22 (1H,
3.38 (1H), tempsetpreH)lheanigpire isppixed tyee Bmgpwithpplucw: apl eyapqrated by theglrps
(114). 30 4-([4-(5-Fluoro-2-nmet hoxyphenyl) - 2-hydr oxy-4-net hyl -2-(tri ouorom
et hyl ) - penstytei idemefagnevappator3-Taic mysildwi is ohnedwkedraphed en4@amgg] (niot@e7 mmol ) of
4- (5-fl uoro-2-nmet hoxyphenyl) - 2- hydroxy-4-nethyl -2- trifluoronethyl)-pentanal
is stirred whlbént:834 dca®ehdxaRY MDY ngQl75 499101 A desited Sbrhpélindiis Gongkl. - 1 - one

in 1.89 m of glacial acetic acid for four days at room tenperature. The

mxture is mxediy RpgR BhIRBNICHCER! HENSAGH) SV PRI 8921 P, Re a8 (),

3.84 (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-{[1-(5-Fluoro-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)-pent-4-en-1-
vilamino}-2,3-dihydroisaindol-1-one

420 mg (0.958 mmol) of the compound 4-{[4-(5-fluoro-2-methox yphenyl)-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 selution 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 ethyl 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.



state in a rotary evaporator, The residue is chromatographed on silica gel
(nobile solvent ethyl acetate/hexane). 429.7 ng (75.5% of the desired
conmpound is isolated. "H NWR (300 MHz, CBC13): 8= 1.37 (3H), 1.52 (3H), 2.22
(1H), 3.42 (1H), 3.84 (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- ([ 1-(5-Fl uoro-2-hydroxyphenyl) - 2- hydr oxy- 4- nmet hyl - 2- (trfuoronet hyl)
pent - 4-en-1- yl] &hNM®) 320 344z, IGDIQID S 3i=nH8L (IH), 0136 (470, NES (101)9588#nidl ) of
t he conmpound 4-{[4-(5-fluoro-2-nethoxyphenyl) - 2-
hydr oxy- 4- 3" ifdu VA 4 k!
2, 3-di hydrgrjslf)?/hggI(gFﬁ’-46$11eﬁg_ﬁg?'§biﬂsﬂggg?ré'%g | nﬁ{mﬁgplp)% ggle)(’:l?'rzlé(lpg)r'agraph is
mxed with 9.6 m of a 1 Msolution of boron tribrom de in dichloronethane
and stirred for three-quarters of an hour at room tenperature. The reaction
m xture is mxed drop.b rop at -30C with saturated odi um bi_car bonat e
until a pH of 8 irsac}dé%ﬁégﬁ fﬁgPt?henglEliSPIBﬁ“W‘ilﬂp‘ét"ﬁ‘ﬁ'{@céffihf%?'zf he col d
bath is renpved, and it is vigorously stirred for 15 mnutes. After being
extracted tWdexyphenpl)@tlnydrogcéimeatey!-2-tiallaprgmeihy opensSserat o/ ameted .3 t h
wat er and saturated sodium chloride solution. After sodiumsulfate is dried
and after tHghydlisodmdolilsominsobdtéd. t he residue is chromatographed on a
Fl ashmaster (silica gel, Flash NH2) (nobile sol vent
di chl or onet hane/ Rpdf] int: 189-18799 (9.3% of the desired conpound is
isolated. 31 'H NMR (300 MHz, CD3OD): S = 1.82 (3H), 2.38 (1H), 2.55 (1H),
4.28-4.50 (2H), 4.69 (1H, 4.81 (IH), 5.20 (1H), 6.70-6.87 (3H), 7.06-7.17
(2H), 7.22 (IH. In addition, 12.8 ng of the regi oi soneric conmpound
4-{[1-(5-flyoro-2-
hydr oxyphen#l"?‘-"?—%@dr oxy-4-nethyl -2-(trifluoromethyl)-pent-3-en-1 -yljamno}
-2, 3- dihydroisoindol -1-one is isol ated. )

(rac.) 4-{[1-(5-Fluoro-2-hydroxyphenyl)-2-hydrox y-4-methyl-2-(trifluoromethyl}-pent-

4-en-1-yl]lamino}-6-fluoro-2,3-dihydroisoindol-1-one

4-{[4-(5-Fluoro-2-methoxyphenyi)-2-hydroxy-4-methyl-2-
(trifluoromethyl}pentylidenelamino}6-fluoro-2, 3-dihydroisoindol-1-one

380 mg (0.832 mmol) of the rac-4-(5-fluoro-2-methox yphenyl)-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
is 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
1solated.

'"H-NMR (300 MHz, CDCL): 6 = 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).



Melting point: 195-197C Exanple 5

(rac.)4-{11- (5-Fl uoro-2- hydr oxvyhenvl) - 2- hydr oxy-4-nmeth
1-2-(trifluoronethyl)-pent- 4-en-I|-vllam3ao |-6-fluoro-2, 3-di hydroi soi ndol - |
-one 4-{[4-(5-Fl uoro-2-net hoxyphenyl) - 2-hydr oxy- 4- net hyl - 2-
(trifluoronnethyl)pentylidene]am no)6 fluoro-2,3-di hydroi soi ndol -1-one 380
nmg (0.832 mmol ) of the rac-4-(5-fluoro-2-nethoxyphenyl)-2-hydroxy-4-

met hyl - 2- t r it/ bdb-ditetrayd-Frdrentraeral)- L thatroxg-4erre byir b édilunr dexeamy)-perd-4-an-feact ed
in 1.89 mM of glacial acetic acid with 215.4 ng (1.297 mml) of the

4- am no- 6- f hffamindd; Bfluahiony) Sioh gesinsdedolt I~omee that is described in Exanple 1,
and it is stirred for 4 days at room tenperature. Since starting materi al
is still present 38¢6Qr @i g rﬁﬁoﬁle@l-{t[b-%ffﬁ@ﬁ&ﬁ-%thdﬂ)%héﬁ@-ﬁ%y&?&?d-W! th
toluene and boiled for 20 hours in a water separator. The toluehe is drawn

(rmobi &' sol v Sy A6 ety BREndy e P B o £ SO MR BRARS. BB o Tk e

is isolated.. ' HNVR (300 MHz, 3) . = 1.37..(3 1.53. , 2.20 (1H),
3.47 (1H), @lé%l_%sfpﬁ?" ﬁm?,ez”ak“éw,ﬂ?g%‘z?] t’&d N} 8‘?31253‘( %?“69%&%%@‘3%&% , (7.HZ12
1H), 7.48 (1H). 32 , _ , .

El- (H% 1- (5- FI l(aaqu) stipechipg pak Ppiertyae) hash tepweriyre 4 The wepiing-uptof ta hpsttossemigt) - pent
-4-en-1- yl]am no)-6 fluoro-2, 3-di hydroi soi ndol -1-one 380 ng (0.832 mmol) of
4-{[ 4- (5-f | vor o>-dsertcdan Fahmpld 9. - Aftey theaxydedproduct is chromatographed on a

met hyl - 2-(trifluoromethyl)pentylidene}am no}

6-f1 uoro- 2, FiAdhmusteOfaithdgigise;] moBI: dobventinéBEnalldiEIOBNicENEReY, 20 W g 6.04048. 3 m

of a1l Msolution of BBr3 in dichloronethane and stirred for one hour at
ice bath t e PR M-t Co‘ﬁ%u\ﬁgr@(bﬂgl—ng@ of the batch is carried
'"H-NMR (300 MHz, CD;0D): § = 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

2-14-Chloro-alpha-[(2-methylquinazolin-3-yllamino]-2-methoxybenzvl}-1,1,1-trifluoro-

4-methvipent-4-en-2-o0l and

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

4-methylpent-3-en-2-ol

3-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 NaHCO; solution and extracted with ethyl acetate. The organic phase is dried,
and the solvent is removed. 14 g of 4-chloro-2-methyl-S-nitroquinazoline, of which 4.5

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



out as described in Exanple 4. After the crude product is chromatographed on
a Flashmaster (am ne phase; nobile sol vent nethanol/di chl oronet hane), 22.2
ng (6.03% of the desired conpound is obtained. HNWVR (300 MHz, CD3QD): S =
1.80 (3H), 2.30 (1H), 2.55 (IH), 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). Exanple 6

2-14- Chl or o- al pha-[ (2- net hyl gui nazol i n-5-yl )am nol- 2- net hoxybenzyl

}-1X1, 1-tri bbtamed- 24-afpalizdipmnin dhrlem- 12 addednandit id stdre@ifoofonr Adyphander

(2- met hvl gui nazohn- 5-yl ) am nol - 2- met hoxvbenzyl | -1,1,1-triftuoro-

4- et hyl penhydogdir Anebptieréii mPmadt presdyduhileBahg Beled %ith ick. (Oamlyt iof

2-met hyl -5-nitro-3H qui nazolin-4-one (M T. Bogert, V. J. Chanbers J. Og.

Chem 1905, & -ﬁgﬁ m&oﬁﬁ‘oﬁ g nqéangBﬁﬁm%w%vaﬂtfaﬁ@,hh&rréﬂﬁx ABwadtielil uxed in

e .
75 m of phosphor oride over 2 ours. After cooling,” it is poured into

sat ur at ed NaERo 3Pl SF e B E GBS S PorS | RGP Saro B L" ©

phase is dri

of 4- chl or o- 2- met hyl - 5- ni t roqui nazol i ne . of _whi ch gl{eS £20. 2 _maol ) in 225
m of et hyl SHeaedtittasihybaserteypthanol (041 BYa 30 me af e Profust isiapéned. s~ 33
obtained. 2 g of palladiumon carbon is added, and it is stirred for four
hours under hydHodaviRAB 6D it EDEL); Bor 2RT (BERsUF 2 (whi2HB, ®FY 0d 1¢007.381 wi t h
ice. Catalyst is renoved fromthe solution by neans of filtration over
Celite, whepghynt.es &, (BY3sdied, 1Mi.th 200 nl of ethanol and concentrated by
evaporation. After chromatography on silica gel with ethyl acetate-ethanol
(0-10%, 530 ng of the product is obtained. 'H NWR (300 Mz, CDC13); 5 =
2,87 (s, 3H, 4.52 (br., 2H, 6.77 (d, 11 ), 7.33

1,1,1,-Trifluoro-4-(4-chloro-2-methoxyphenyl)-2-{(E/Z)-(2-methyl-quinazol-5-
viYiminomethyl]-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 5 ml of toluene, and 0.74 ml (2.50 mmol) of titanium
tetraisopropylate 1s 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 1s isolated.



(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 ] - 4- met hyl - pent an-2-ol 3253ty (1.00 nmol) of

rac-4-(4-chl oro- 2- net hoxyphenyl ) - 2- hydr oxy- 4- met hyl -
2-(trifluoronmethyl)-pentanal is dissolved with 200 ng (1.25 nmol) of

5-am no-2- methylquinazo line in 5 m of toluene, and 0.74 m (2.50 nml) of
titanium téurailddpriblpyt-alpdai/€-adthelazeliomyemyeral-metioxThvezyii-ltiuk-e is
stirred for 3 hours at 105C. After cooling, the mxture is added to water,
stirred foruayteodtmemipessi-en-Sudt i oned of f on di at omaceous earth, rewashed
with ethyl acetate, and the phases are separated. The aqueous phase IS

extracted several3d ingR8.2¢ikkoBRY |1, BARNASS.4-8Ch1IbMRE2-nfRhBRYP Lc phases
are washed with saturated NaQ’ sol ution and dri ed vvlth SOdI um su ate. The

chr o ?gfﬁéﬁf%ﬁmsﬁrl oD Pgwe‘ﬁﬁﬁ ‘{-%ﬁ‘ggg%ﬁ%-?%ﬁrs“'g%@?a%é‘f%%r.n‘ 0 m
289 : s

o (2 oo oS ARSI 42 LRSSt 1, 1
trif luoro-4-nerhyl penl-4-en-2-ol: 28 mmol ) of

1,1,1, CCri £ isHed in Tﬂp%ﬁlﬂpoczltnﬁﬁm‘iﬂpﬁéﬁ%hﬂ@q githin 1.5 hours, then 5 ml of a

met hyl - qui nazol -5-yl )i m nonet hyl ] - 4-nmet hyl - pentan-2-ol is introduced into 5
m of di chiaueretNEiEQ; soldtidn 6 adiled) thegphbsdyl asosaphutrated, die daoeous hasdisonm de i n
di chl oronethane is added in drops at -70C. It is allowed to reach -10C

within 1.5 bapced witeBichlotdmehark, talodbiQAchrDatipRaseOhidtiRRed witAdatefhted he
phases are separated, the aqueous phase is eéxtracted wi th dichl oronethane,

e oo P B SAE BRR  o Faool EBy ohmip e
solvent is removed in a rotary evaporator, the crude product is chromatographed on
silica gel (eluant: dichloromethane/methanol 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-o0l 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, ] =2/8 Hz, 1H),

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

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



solvent is renoved in a rotary evaporator, the crude product is

chromat ographed on silica gel (eluant: dichloronethane/ nethanol 98:2). 80
ng (62% of the desired product is obtaiised as a yellow solid. Mlting
point: 193C. Moreover, as a slightly nore polar by-product, 7 ng of the
doubl e- bond-i soneric conpound

2- (4-chl or o- al pha-[ (2- net hyl qui nazol i n-5-yl)am no] - 2- net hoxybenzyl } -
1,1,1-tri flExampléd7net hyl pent-3-en-2-o0l is obtained. 'H NVR (300 MHz,
Cb30D): 6 = 1.35 (s, 3H), 1.61 (s, 3H, 2.80 (s, 3H), 3.98 (s, 3H, 5.24 (s,
1H), 5.35 ($raclﬁl) 4-6h3Fo- élﬁhaJ(S‘ﬂ@orbmrmbﬂﬂ)/lqu&a&?lu( S@l)aﬂnmo]ﬂ thetfrox yBdlzyli- 6. 97
(d,J:2Hz H, 7.09 (d, J =8 H, 1 H, 7.49 (d, J =8 Hz, | H, 7.60

(dd, 3 o § iy n-b o @5nExanpl e 7 (rac.)
-14- Chloroa - e yaU|nazoI|n5yI)amnoI

- 1,1,1- trlfluoro 4- mathvlpent- - en- 2- ol

5- Ami no- 8- fid&—&@g@ﬁ@ﬂaﬁm A solution of 2.4 g (18.6 nml) of
2,5-difluoroaniline in 11 m of water and 1.6 ml of concentrated
hydrochloric acid (37% that is 50Cis added to a solution of 3.35 g (20.25
mol ) of chloral hydrate and 21.27 g (149.7 mmol) of sodiumsulfate in 72 m
of water, WhmhovBRSusOII-rRIguimdvtmce for 1 hour at this tenperature. It
is stirred for another 30 mnutes at roomtenperature, and after 4.09 g

(58.9 nmmol ) of hwdmxydn omg@!ymrﬁﬁél%f 218 difluck8arillin®in M6t WatepsiEds 11 1S

heated for 45 mnutes to 125C an
ml of concentrated hydrochloric acid (37%) that is 50°C is added to a solutionof 3.35 g

2- met hoxybenzyl)

(20.25 mmol) of chloral hydrate and 21.27 g (149.7 mmol) of sodium sulfate in 72 ml of
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-cthyl 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 5§

ml of a 4 molar hydrochloric acid is added and diluted with 50 ml of water, Itis



kept at this tenperature for 5 mnutes. After cooling and after another
hour, the precipitated |ight-brown precipitate is filtered off, washed with
water and dried. 3.0 g (15.0 mmol) of the hydroxylimne is obtained as an

i ntermedi ate product, which is dissolved in portions in 15 m of
concentrated sulfuric acid at 60C. After the addition is conpleted, it is
heated for 2 hours to 80C and for 4 hours to 90C. It is allowed to cool

of f, and t hexastad with cihyl pwtatedriod o sediompubhte, cencentrateg b gvaraeatiod, #id h

et hyl acetate, the organic phase is washed with water, dried on sodium

sul f at e and 1Q0ncetthé ajsed flnyroantemmdlicddidwhid iseeacodinonixin gumtphpunficaioh ca gel
w th hexane-ethyl acetate (0-45%, 1.2 g (7.1 mmol) of the

4, 7-di f1 uor of $ad bhtained QRARIARLLy. 1. 8 M of a 30% hydrogen peroxide solution
is added in drops to the isatin in 30 m of a 1 nolar sodi um hydroxide

solution over 1 ' - . LIl tuare, it
s cool ed to 0c, TiRd e tpreplEint KR8l hedleadh il dtdeBle &P GRRERE 4
diluted with.50 ml of water. It .is 36 extracted. with ethyl acetate, dried on
ot um sul { BeE o0 ATl cBingy e G Iahis bradts 3 gy eR acetie aid
3,6-difluoroanthrani lie acid, which is reacted without further .

puri fi cati oanhydrideprugmenedprratrogically withtelyeneain arengne Theesidycoamixidani | i ¢
acid is heated in 8 m of acetic acid anhydride for 45 mnutes to | QC.

Aft er cool i mgth 4tha)l ate?5% aaonchif belttiorswhilebeing dodad withdes andéas storaiciod
anhydride are renoved azeotropically with toluene in a vacuum The residue

is mxed wrbipodQ M isafluRddAth RERPMPactRlibd WAR 28ktid Ridelt NP dReteadii th ice,
and it is stirred for 72 hours. It is diluted with water and acidified with

acet | ¢ aci doylf (ot @XL AGLER LG LRM W AP LA Srick SHARILARRNGSE | S

washed with W 'umsultate and’ concentra y evaporati on.
ot hy - SH P HADERER DY <BREPRD- oG (Bt gHBLphbPoe BaResaD of p detiberorat ea i n
20 - of methyl-3H-quinazolin-4-one and 6 g of phosphorus pentachloride are heated in 20 mt of

phosphoryl chloride over 12 hours to 125°C. After cooling, it is poured info saturated

NaHCO; 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 ml 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 ml 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-ethyl acetate-ethanol (0-40%), 550 mg of 5,8-difluoro-2-

methylquinazoline 1s 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

n a vacuum and chromatographed on silica gel with ethyl acetate, and 52 mg of product

is obtained.



phosphoryl chloride over 12 hours to 125C. After cooling, it is poured into
saturated NaHCO3 solution and extracted with ethyl acetate. The organic
phase is dried, and the solvent is renowved. 1.7 g of

4- chl oro- 5, 8-di fl uoro- 2- net hyl qui nazoli ne, which is dissolved in 60 m 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 m of
hydr ogen absor pt I AAYMRNGE0 MlIﬁd,r@Igén) & ADIPRe e ad. 30 G H)p6.63 $dd, d H)ChaB &l yst
is renoved fromthe solution by means of filtration on Celite, whereby it
was revvasheqlddmithg;@ ,Myyof ethanol and concentrated by evaporation. After
chr omat ogr aphy on i ca gel w t h hexane-ethyl acetate-ethanol (0-40%, 550
ng of 5,8-difluoro- 2 met hyl qui nazoline is obtained. 890 ng (13.7 nmol) of
sodium azide is added to 240 ng (1.3 mmol) of

of "DV, aind Aok bt or b oo ROnbliPg i Bl Robesrorhgedor duneeas-

renoved in a vacuum and chronat ographed on silica gel with ethyl acetate,
and 52 ng obliwioamery!/idsmeibybpeser-23 ' H- NVR (300 MHz, CDCI3): S = 2.92 (s,
3H), 431(br 2H), 6.67 (dd, 1H), 7.38 (dd, IH), 937(5 1H). (rac)

1,1,1,-Triil uor 024 d7ct mnmd Yo firet-deapdyhtea 2l hethok yifehylor2ch Riromet-fytetlgyli2raz ol -
5- yl)imnomethyl]-4-methyl pentan-2-ol 2.40 g (7.39 nmol) of

rac- 4- (4- chk@fRodniRh Q¥ REeN Y dlss’%ﬂ\bﬁddh%(l/Sé'gr(‘?@hMﬁmgl' of 5 -amino-8-fluoro-2-

(trifluoronethyl)-pentanal is dissolved with™1.30 g mol ) of 5-am no

-8-fluoro-2- (14.7 mol )
of titani um@é@@i’b%}é IH?H#%&Z&E e%e”%ng?n%q%n@‘gpﬂ?o% rlrllmxt ure i s
stirred for 3 h s at After cool i the m xture.i s,added bﬁq, wat er
Stirred for ey tewﬂé?fg%t rog R BFENTDf | RIxtire 1 stirred for 3 hoursaf 1

After cooling, the mixture is added to water, stirred for several minutes, suctioned off on
diatomaceous earth, rewashed with ethy] 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-methylquinazolin-5-yljamino]-2-methoxybenzyl}-
1,1, I-trifluoro-4-methylpent-4-en-2-0!

3.1 g (6.4 mmol) of (rac) 1,1,1,-trifluoro-4-(4-chloro-2-methoxyphenyl)-2-[(8-
fluoro-2-methyl-quinazol-5-yl)iminomethyl]-4-methyl-pentan-2-ol is introduced into 50
ml of dichloromethane and 128 ml 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; solutton,

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



di at omaceous earth, rewashed with ethyl acetate and water, and the phases
are separated. The aqueous phase is extracted several tinmes wth ethyl
acetate, and the conbined organic phases8are washed with saturated Nad
solution and dried with sodiumsulfate. The solvent is renoved in a rotary
evaporator, and the crude product is chromatographed on silica gel (eluant
hexane/ et hyl acetate 4:1). 3.20 g (90% of the desired conpound is

i sol ated. (mad dictdoometidner the sbphmef &ganiaphaseszrereasheduitnsatwhied NMpHCO;

yl ) am no] - 2- net hoxybenzyl]- 1,1,1-triil uoro-4-nethyl pent-4-en-2-o0l 3.1 g
(6.4 mmol) edlutiac indlsalyrited Nd(lIsolntion 4nd driehivoh sedumedutfavey pien yhe) solven( B-

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

i ntroduced idhévedln afbtadf e bGﬁk&[&%%%@ﬁﬂis%rﬁ&to@faFﬁed orMif®d gii on of

boron tribrom de in dichloronethane is added in drops at --75C. It is

al I oved to ]ESE‘&R: %?a&g@&%%%g%:l tI*ESOl“ff-ThEHP]E‘is ;}rugﬁnepggﬁi&lg%’}négn’é%ﬁ# 'é added

to 300 M of a sa soluti’on, stir nore m nutes, the

G i or oot RSRETE 2RG) E5 M et paaiies oreed st UG AO w t h sat ur at ed

NaHCO3 solution and saturated NaCl solution and dried wth sodium sul fate.
After the sol venMdlang pappdéd’G.-n a rotary evaporator, the crude product is
chromat ographed on silica gel (eluant: hexane/ethyl acetate 3:1 to 1:1).
Then, it is puri Medragahadmblesband-isomehPl@npodilyray) §Z8%hlab-adphe-[¢Rsi r ed
product is obtained as a yellow solid. Melting point: 110C. Mreover, the

doubl e- bondfius B th BQIRASEA- I-BEmho 22 {cthdityBERz ] P Nat-kri Broro-4-methylpent-
fl uoro- 2- met hyl qui nazol'i n-5-yl )am no] - 2- met hoxybenzyf }

B;ﬂ ;} Lt TR Do e R NOIRRR s 2 Sn 8y Asdthr Aol SOl ated as a slightly polar

Melting point: 118°C

The main product is separated into its enantiomers: 1. Chiralpak AD 20p,
Hex/EtOH 95/5, 2. Luna C18, CH;CN/H,O 50/50.

MS (ESI): 484/486 (M+1), 516/518 (M+1+MeOH),

'H-NMR (300 MHz, CDCls): 8= 1.74 (s, 3H), 2.31 (d, J = 14 Hz, 1H), 2.48 (d, ]
=14 Hz, 1H), 2.90 (s, 3H), 3.33 (s, 1H), 3.99 (s, 3H), 4.58 (s, 1H), 5.02 (5, 1H), 5.27 (d,
J=7Hz, 1H), 594 (d, J = 7 Hz, 1H), 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, 1H).

{(-)-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;y= 11.9 min (Chiralpak 10y,

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



Mel ting point: 118C The main product is separated into its enantioners: 1.
Chiral pak AD 201A, Hex/EtOH 95/5, 2. Luna C18, CH3CN H20 50/50. Ms (ESI):
484/ 486 (M+l), 516/518 (M-1+MeOH); 'H NVRY (300 MHz, CDCI3): S = 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, IH, 5.02 (s, 1H), 5.27 (d, J =7 Hz, | H),
5,94 (d, J =7 Hz, | H, 6.14 (dd, J = 3/8 Hz, | H, 6.90-6.95 (m 2H),
7.22- 7.28 Expmp)8 7.36 (d, J =8 Hz, IH), 9.42 (s, IH). (-)-Enantioner:
Melting point: 72-73C, HPLC. R, = 8.4 min (Chiralpak 10, 250x4.6 mm

Hex/ Et OH 5%- {4+ rdanaalbhONE H-ineidli4g)einb]-2-m@hokbbendyPLl-C1 Ririfluod-49 min
(Chiral pak 101,L, 250x4.6 mm Hex/EtOH 5% 39 Exanple 8 2- 4-Bronp-al pha-f
(1 Hindazolihybend A0} o2- met hoxybenzyl) -1, 1 1-trifluoro-4- m

et hyl pent-4-en-2-0 T HFNWVR (300 MHz, CD3QD): = 1.79 (3H), 2.28 (1H) 2.52
700712 (200, ﬁﬁﬁw%aﬁ«ﬁ% Fzé?ﬁﬁ%@ﬂ% TR LE SV
H i ndazol - 4-yl ) am nol - 2- met hoxvbenz 1-trifluoro

11-1,
met hyl pent - 3-6§r{1121)d|81(@|£1)43’§3(§){) SHENVRD (63%(1&9!27 0@}33@3621‘1)87 19 {1189 7@43H)
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 (MY, 8.12.(4H)(1H), 8.13 (1H)

and

2-{4-Bromo-alpha-[(1H-indazol-4-yl)amino]-2-methoxybenzyl}-1,1,1-trifluoro-4-

methvylpent-3-en-2-ol (SL 4753-3)

'"H-NMR (300 MHz, CD;0D): § = 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-hydroxyphenyD)-2-hydroxv-4-methvl-2-{trifluoromethyl)-pent-3-en-

1-vl]amino}-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 S-nitroisocoumarin, described in Example 3, with zin¢ and
ammonium chloride in EtOH, tetrahydrofuran, water) in 0.9 m! 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



Exanple 9 5- VI

- (4- Chl or o- 2- hydr oxvvhenvl) - 2- hydr oxy-4- met hyl - 2- (triflucronet hvl)-pent-3-en
- | -vllamno }-isocoumarin 5-(((4-(4-Chl4oro-2-neth

oxyphenyl ) - 2- hydr oxy- 4- met hyl - 2- (I rrnuorom et hyl ) pentyl i dene] am no)
-isocoumarin 200 ng (0.616 mmol ) of

4- (4-chl oro- 2- net hoxyphenyl ) - 2- hydr oxy- 4- net hyl - 2-

(trifl uor oménhlyile sobeant athal adetaterhseegielni 278.408g BoOND o) Of Breelenmas imio is

5-am noi socourmarin (produced by reduction of the 5-nitroi socounmarin,

descri bed i isobt@ahpl e 3, with zinc and amonium chloride in El OH,
tetrahydrofuran, water) in 0.9 m of glacial acetic acid, and it is stirred

for four days al 'naeQ @UpSHALUBELThe- [ S348HRN I8 (SHyr 223 s awn (of, L hr oe

times with toluene, and the renmaining resi i's chromat ograp silica

gel 40 (nobi,l Vv hyl t% 79..4 : 03/%&-;!

desired inmi Heggi@ﬁg»i‘g%‘f gibad soffRla %gé(f'nﬂ@? 66%&?“3‘3’:'}?@*:@832 % 1’5;5.%58
(3H), 2.23 (1H), 2.42 (1H, 3.87 (3H), 4.64 (1H), 6.50 (1H), 6.10-6.19 (2H,
6.22 (1H), -,4@3‘21(11,@)2,0&@3 (1H), 7.35 7,46 (2H), 8.20 (1H 5- ([]- (4-Ch

| or o- 2- h ydr oxyphenyl)-2-hydroxy-4-nethyl-2-(t rif | uoronethyl)-pen
t-3-en-1 yi]am no)-isocoumarin 270 ng (0.577 mmvol) of the above-descri bed
imne is mxed with 5.7 mM of a 1 Msolution of BBr3 in dichloronmethane and

stirred for sty @athicotRfdroQhenil-2 1m0y UORRRpRI-FFluorSriahyll-pent Bseia] -

wor ki ng-up, the residue is chromatographed on a Flashmaster (NH2 col um,
mobi | e sol vent,,aebhanel /dighl oromethane). 38.6 ng of the desired conpound
i s isol ated:

270 mg (0.577 mmol) of the above-described imine is mixed with 5.7 ml of a
1 M solution of BBr; in dichloromethane and stirred for two and 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-methvylguinazolin-S-vDamino]-2-methoxybenzyl}-1.1. 1-trifluoro-

4-methylpent-4-en-2-ol and 2-{4-fluocro-alpha-[{2-methvlguinazolin-5-yl)amino]-2-

methoxvbenzyll-1,1,1-triflucro-4-methvlpent-3-en-2-ol

Analogously to Example 6, 340 mg (1.1 mmol) of 4-(4-fluoro-2-
methox yphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and 211 mg (1.32
mmol) of 5-amino-2-methylquinazoline (described in Example 6) are reacted with 0.46
ml (2.2 mmol) of titanium tetracthylate to form imine. After analogous rearrangement
with boron tribromide and subsequent chromatography on silica gel with hexane-ethy!

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



Mel ting point: 103-107C Exanple 10 2-

{4- Fl uor o- al pha-[ (2- net hvl qui nazol i n-5-yl )am nol - 2- met hoxybenzyH
-1,1,1-trifluoro- 4-nmethvl pent-4-en-2-o0l 4and

2-{4-fl uoro-al pha-[(2-nethvl qui nazol i n-5-vl)am nol -2- met hoxybenzvl|-1
1,1-trifluoro-4-nethvl pent-3-en-2-o0l Analogously to Exanple 6, 340 ng (1.1
mmol ) of 4- (4-fl uoro- 2-

met hoxy phenwiethylqihyahobrib- dlaneinhyR-n2etiionybehaydy-drielt-tifluopedtraethy ipanted-21-2- ny
(1.32 nmmol) of 5-am no-2-mnethyl qui nazoline (described in Exanple 6) are
reacted w t bl §hddb {4-MhofRalphai@thetbllquidaaslinfoyl)ainimgtIipletio ybenziQF 171 ,1m ne.
After anal ogous rearrangenent wth boron tribrom de and subsequent

chr omat ogr aghuRE 4sthbthGHeses- emzta lbsmam%a efrhyle a?a%haé &arkifd 88 BPmeakr®rny of
a mxture that consists of 2-{4-fluoro-al pha-| (p

fnit gyllq;“r ??ﬁ%g%ﬂtlg ﬁ!&%}’eﬂ?ﬂm@%&@ﬁ%ﬁ%ﬂﬁ% &e} (dichloromethane/2-propanol 5%)

2-{4-fluoro-a 2- mef hyl qui nazol i n- 5- am nmet hox benzyl}-l 1,1-
trifluoro- 4%‘&9&?& E?érﬁ‘g SI\ “%B‘BFO‘FEOQ?BF g?‘ﬁe%f‘g "Ifn]é‘l %’é‘ﬁ’ércﬁf“ip{%ﬁeq s carried out
by means of preparative thin-layer chromatography on silica gel

(di chl or onet hane H-WM&H@MB%CD@hMoWeh@@ &impapeof: dt=hb 74ds, 3H)ohPpdbhknt and
9 mg of the m nor conponent. 'H NVMR (300 MHz, CDCl13) of the nmamin conponent:

6 = 1.74 (s, | k
598 (o ga)uﬁ@so ?d(?rﬁ)(ziss @SHBH%ZNIS@(S( o), 3@1)8 (523@)54(%&?31!1&6) 53)244 1(Ha SBH)

s.30' (s, 1) NG (08N f%éé@%? A %Aé’;’-‘?‘és&*‘@eﬁﬂé‘@d Uty ZE‘W

3H), 1.64 7 3.92 3H), 5.31 1H. 5.33 (d, {
6.H)23 (d, 1( G 1§W3§92(5 ﬁii&) 6. 54 6. 64 Efn 25)0 7.15 EZ 15)') 7. 46 Edd T)H),

7.53 (t, | 9. 46
( D I\SMR (35?) MHz, CDCl;3) of the minor component: & = 1.45 (s, 3H), 1.64 (s,

.27

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 (¢, 1H), 9.46 (s, 1H).

Example 11

2-{4-Fluoro-alpha-[(2-methylguinazolin-5-vhamino]-2-methoxvbenzyl}-1.1. 1-trifluoro-

4-methyvipentan-2-ol

17 mg (0.04 mmol) of (rac.) 2- {4-fluoro-alpha-[{2-methylquinazolin-5-
yl)amino]-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. It is concentrated by evaporation, and 3 mg of the desired product is obtained
after preparative thin-layer chromatography on silica gel (¢yclohexane/ethyl acetate

50%).



Exanpl e 11 2-14-Fl uoro-al pha-f

(2- met hyl qui nazol i n-5-yl ) am nol - 2- net hoxybenzvl } -1,1,1-trifl uoro-

4- et hyl pentan-2-01 17 ng (0.04 nmol) of 4rac.)

2-{4-fluoro-al pha-[(2-nethyl qui nazol i n- 5-

yl ) am no] - 2- met hoxybenzyl } -1, 1, 1-trifl uoro-4- net hyl pent-4-en-2-0l1 i s shaken
in2mM of mnmethanol, 2 mM of ethyl acetate and 0.05 m of triethylam ne
with 20 ng of pal'HadMR{300 MHaIGIEL: )Y 36%.8% af, 35)h@at ¢, GHYEY. 78 ydr Ngen.85

at nosphere. The reaction mxture is mxed wth 200 ng of activated

manganese d @ikg,e&@g‘@s,f3i—ﬂ)}ﬁﬁ?gdﬁtlﬁig%ﬁg@(ﬁﬁ)}§39£&,QH3,1%P%-?.W%H)'?.léﬁde, 4

9
concentr at eé ‘by “evaporation, d of the desire uct I's obtai

af ter preparati | Nz c r y on silica gel (cyclohexane/ethyl
acetate 509§ ﬁowwws%@o%%@s = 0.83 (d, 3H), 0.91 (s, 3H),
1.78 (m 1H), 2.85 (s, 3H), 3.98 (s, 3H, 5.25 (d, 1H), 6.10 (d, IH, 6.35
(d, IH, 6.63-6.72 (m 2H), 7.19 (d, IH, 7.40 (dd, IH), 7.53 (t, IH, 9.40
(s, 1H). Exanple 12
2-{ 4- Chl or o-Bxamplel d- al pha-j (2- met hvl aui nazol i n-5-yl ) amni nol - 2- met hoxybenzyl |
-1,1.1- tri fl uoro-4-nmethyllpent-4-en-2-o0l Analogously to Exanple 6, 200 ng
(0.58 muol ) 20f4-@hlofe-S Hlwtre-alphbd (Bmeth?lguinazolin-5-yl)amino]-2-methoxybenzyli-1.1,1-
met hoxyphenyl ) - 2- hydr oxy-4-nmet hyl - 2-(tri fl uoronet hyl )pentanal and Il ngy
(0.70 nmmol )triglﬁorg:@%iﬁaléﬁfmlemd_gpi nazoline are reacted with 0.24 m (1.16
raet hylT ate

mml) of titaniumte o formimne. After anal ogous

ger (af onl or omet RARGRRAT K 4h bR Gy S08AR B SEHRAE o s AT SRR, " = o

obt ai ned.

methoxyphenyl)-2-hydroxy-4-methyl-2-(tnfluoromethyl)pentanal and 111 mg (0.70
mmol} of 5-amino-2-methylquinazoline are reacted with 0.24 mli (1.16 mmol) of
titanium 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); § = 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 13

7-fluoro-2-methylgquinazolin-5-yl)amino]-2-methoxvbenzyl} -1,1.1-

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

5-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, Fur. J. Med. Chem. 34 (1999) 137-151},9.2 g of

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



"H-NWR (300 MHz, CDCh); 5 = 1.45 (s, 3H), 1.64 (s, 3H, 2.75 (s, 3H, 3.92
(s, 3H, 5.31 (s, I H, 5.33 (d, 1 H, 6.23 (d, I H), 6.42 (d, 1H),
6.54-6.64 (m 2H), 7.15 (d, |IH), 7.46 (44, 1H, 7.53 (t, 1H, 9.46 (s, IH.
Exanple 13 2-t

4- Fl uor o- al pha-1(7-fl uoro-2-nethvl aui nazol i n-5-yl)am no] - 2- net hoxvbenzvl |
-1,1,1- tri fluoro-4-nethvlpent-3-en-2-o0 | 5-Am no-7

f 1 uor o- 2- metdfy)pie added| thegrtherin gO rmibutmeniilef It is heated to 145°C while being

3, 6-di fl uoro-2-N-pival oyl am nobenzal dehyde (L. Florvall, 1. Fagervall,

L. -G Lar ssetnyedSvig@ouRgdsr, | Busurs,hind MeckolehemrerBdvddliadOyacdm: B8ty thed. 2 g of
acetam di ne hydrochloride, 13.4 g of potassium carbonate and 10.4 g of

nol ecul ar  si@iRe 43cHrdmhtodtHhad og dilic@gatvhier hdxand/Othil aRftat®-yoRmni4s fbe7- It is

heated to 145C while being stirred vigorously for 17 hours, and the sol vent

is renoved | _AMACK 2L 5t | i t ographed on silica gel
wth hexane)‘] g?‘%ﬁ/ﬁ;@w at @%185 %0@? f‘y‘itﬁ@dzg}fﬁ? ls?-b%ﬁéﬁ'm

fl uor o-5- N- pi val gyl anmi.no- 2- net ui nazol.ine is.obtained. .1 g,.(3.8 )

Tt uor oo B N prvBST AT B vt oo Aa sh e e & e Byt Sibe s g ves

tol uene and cooled to -70C. Over 30 mnutes, 9.5 m (11.4 mmol) of a 1.2 M
di i sobutyl # Uhinhafiofeasipaé ceddrdiid ol°Cn QvsT 8@ Runptes, Qefoiad (1A aymlsof arha
reaction mxture is allowed to heat to -40C, and it is stirred for 4 hours
at -40C. Wabkdiisobutys blomliyuradgrddde soigtion initsluend is pdded iardr@ts. ifheutasionnti| a
precipitate forns, which is renoved by neans of filtration through Celite.

The phases gliguispallahedio MASREUOAC] dhdsialswinte tor SRslirsah -clIPOr Wiaesigl ut i on
and dried on sodiumsulfate. After chromatography on silica gel wth

hexane- et hy 1002 4. tdsNBti - aleSEoRRL @l < retlo MR (300
MHz, CDCL3) %logﬁig‘gfegsér%s‘, g%l@?ed i‘.’ 6%&“. , *@p&’é 4 %“@%‘a%eéfa , %’%H,?agr.séﬁ °

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

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

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

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

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

0.25 ml of titanium tetracthylate is added to 150 mg (0.48 mmol) of 4-(4-fluoro-
2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethy!)-pentanal and 85 mg (0.48
mimol) of 5-amino-7-fluoro-2-methylquinazoline in 8 ml 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 it 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-S-
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}ofa 1 M



(dd, IH, 9.23 (s, IH. 0.25 m of titaniumtetraethylate is added to 150 ng
(0.48 mol ) of 4-(4-fluoro-

2- met hoxyphenyl ) - 2- hydr oxy- 4- net hyl - 2- (t ##f | uor omet hyl ) - pent anal and 85 ng
(0.48 mmol) of 5-am no-7-fluoro-2-nethyl quinazoline in 8 mM of toluene, and
the mxture is heated to 100C over 2 hours, After cooling, it is poured
into water, and vigorous stirring is continued. The suspension is filtered
t hr ough Cel titamjuratadrachloride selwashaddichlhonotiginke ys addett ire tivpk oaeretCanautefhe
phases of the filtrate are separated, and it is extracted again wth ethyl
acetate. |t anditds aleovedtoheat formt sighifsad epondteghpehetui2o MheRblutisn ipiratiinida a
vacuum 220 ng of

4-(4-fl uor0s&uﬁ?éd%amsmﬁbbna{e@Zruhbﬁl@ﬁd)v%ofas%&;@s ifHl 2P hlifiney: It is
yli m no)-4-neth 2-(trifluoronethyl)-pentan-2-ol that is t hus obtained in

o o il TPl o Ehe il R BV GAIE BRasobTgfER 04

di chl oronet hane i s a i rops over 10 minutes,  and it al | owed

heat for 4 HBG?%‘UW“? A@weﬁ%qnﬁrﬁ on by gvaperaten gad Férom%@%yrﬂnosﬂéca ge

sat urated sodi um bi car bonat e solution and vigorously stirred for 5 m nutes.
It is extr&dcddromatirnetmsthanad é0%0.e25 mashtg %ﬁﬁd pratdugtas eltamedi um chl ori de
solution and dried on sodiumsulfate. After concentration by evaporation

and chr omat ogr aphy-SMB (300caHzeCDAlgi Shllwmmﬂmne%r(e,tnimallZJ(G%H), 237y of
the desired product is obtained. H NWR (300 MHz, CDC13) = 1.53 (s, 3H),

(5201l o b L E ks, aihho f.4fpy Sogl SE%H Zde . ?4%28“45% 450 s 20
I2H)16 Elﬁgrfng‘i)pghgg xe 3*’51%&?8‘3‘ %Il:he? ﬁ?x%ﬂ‘fhiz%m KHY1 ) ani nol - 2- hvdr oxybenzvl |

-1,1,1 tri fluoro-4-nethyl pent-4-en-

Example 14

2-16-Fluoro-alpha-[{8-fluoro-2-methylquinazolin-5-vamino]-2-hydroxybenzyli-1,1.1-

tnfluoro-4-methylpent-4-en-2-0l

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 5-amino-8-tluoro-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, CDCh); & = 1.80 (s, 3H), 2.38 (d, 1H), 2.55 (d, 1H), 2.85 (s,
3H), 4.66 (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 (¢, 1H), 9.43 (s, 1H).



Anal ogously to Exanple 6, 200 ng (0.65 mmol) of 4-(6-fluoro-2-

nmet hoxyphenyl ) - 2- hydr oxy-4-net hyl - 2- (tri fl uoronet hyl ) pentanal and 141 ng
(0.80 nmol) of 5-am no-8-fl uoro-2-nethykgui nazol i ne (production descri bed
in Exanple 7) are reacted with 0.33 ml (1,58 nmol) of titanium
tetraethylate to formimne. After anal ogous rearrangenent with boron

tri brom de and subsequent chromatography on silica gel (hexane/acetone
509, 28 npEspamplelditle conpound is obtained. 'H NWVR (300 MHz, CDCI3); 3
=1.80 (s, 3H), 2.38 (d, IH), 2.55 (d, IH), 2.85 (s, 3H), 4.66 (s, 1H), 4.95
(s, I'H, 5.254(Myorblaljha-[(8-rdth{lghthalal)yin- 16068-0)akiné]n2-hdfoxyhentdl}tinl. 14 H),
7.46 (1, 1 H), 9.43 (s, 1 H. 45 Exanple 15

2- 14- Fl uor oy @haalihnipehivd @E'I2t@|aﬁé'29{4 Ao ipHa) [t vightAMeriayaeszyl | - 1,1
, 1- trifluoro-4-frethyl pent-4-éen-2-
h

2-{4-fluoro; _[( | 42- hydr oxybenzyl
1-1,1,1-tri er}l% éifllgafiﬁﬂ‘ﬂ%o—lphthal|de537gof

4-nitrophth de (Tetr on Lett. (2001), 42, pp. 1647-50), 8.04 g of
I\I—bronnsuccgré"ﬁi"(‘] g!ff% of benzoyl peroxide are heated in 80 m of
benzotrifl uoride under reflux and with exposure to light until the reaction
is conpleted. 837 @dd’él&rot?bth@bdee(ﬂetrébﬂdf%b@ﬂ (FPQ1p, ‘Hﬁ ®hl Brdnitbn&he g ofashed
several tines with water, dried, and the solvent is renpved in a vacuum
7.24 g of Bthﬁronmsubchiinmm}midtH%Imglef benzoghtceoxiddarahieated ol 8@ml o+ NVR ( CDCI 3) ,
S (ppmM =726(s IM, 7,88 (t, lH) 8.3 (d, IH, 8.56 (d, 1H 5-Ntro

pht hal azi n- beRifhdride uld& rehid bz itR egpdstirt 18 1RAuAA tRSredctidn iS @emp¥ted.
carbonate are stirred in 300

It 1s added to water, extracted with dichloromethane, washed several times with water,
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 (CDCls), § (ppm) = 7.26 (s, 1H), 7.88 (t, 1H), 8.3 (d, 1H), 8.56 (d, 1H)

S-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
DMF is added, and it is stirred for another 4 hours at 100°C. It is added to water,
extracted several times with ethyl acetate, and the organic phase is 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), & (ppm) = 8.05 (t, 1H), 8.57-8.66 (m, 2H), 8.73 (s, 1H), 13.13

(bs, 1H)



m of DMF at 100C for 1 hour, Then, 7.24 g of 3-bronp-4-nitro-phthalide in
100 M of DWW is added, and it is stirred for another 4 hours at 100C. It

is added to water, extracted several times with ethyl acetate, and the
organi ¢ phase is washed with water and brine. It is dried, and the sol vent
is renoved in a vacuum After recrystallization fromethyl acetate, 2,35 g
of 5-nitro-phthalazin-l-one is obtained as a solid. 'HNVR (DVMSO), 6 (ppm =
8.05 (t, 1HY;M8hbB-Btro@hiimliaidon®. 73 (s, 1H), 13.13 (bs, 1H) 46

2- Met hy-5-ni tro-phthal azin-1-one 1.6 g of 5-nitro-phthal azi n-1-one and 2. 31

g of potassi um casboses-aitas- ﬁqtﬁﬁlbilﬁﬂdorfeclfndlzoﬂng BEp&Bsslm CABOhAE BRGEigkdr € in
60 mM of DVF. 1.1 of net iodide is added, and it is stirred

overni ght . o Adflady ro%nm%@grat%t.ﬁasm%fgﬁ%ﬁr@h bl eyt RaRkvhagget ate.

and the organlcp ase 1I's wash w th water brine. re t he

s obtai noa afTE ﬁyaqcﬁ” vi%rﬁ% B aqlsi %Mf@%ﬁé@ g %epvsﬁs’“lrﬁe%v%’lﬁ*%@ﬂaaé'ﬁ@t 3. 05

(t, 1H, 8,62 (h,% I—% Am no- 2- yl.phl hal azin-] -one 1.57
g of 2-nmet hyodt |°F$%5%P}P?§Fészwﬁhr3db‘ﬂ e 2ndprivg étrlsaapqi A dhs %ﬂ%\’%ﬁ vat ed
carbon are suspended in 45 m of ethyl acetate and hydrogenated wth
hydrogen undenovedon makcipmes .07 @ of 2emedyf5-hitrerpithaddmol gimeds abtomed edus eart h,
and the solvent is renoved in a vacuum 1.26 g of

5- am no- 2- gttt pélichal azi n-1-one is obtained as a yellow solid. 'H NWR
(cba 3), 6 (ppm = 3.81 (s, 3H), 7.0 (d, IH, 7.5 (t, I H, 7.8 (d, 1H),
8.16 (s, 1H  '4.NMR (DMSO), § (ppm) =3.73 (s, 3H), 8.05 (t, 1H), 8.62 (d, 2H), 8.75 (s,

1H)

5-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 ml 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 (CDCly), 8 (ppm) = 3.81 (s, 3H), 7.0 (d, 1H), 7.5 (t, 1H), 7.8 (d, 1H),

8.16 (s, 1H)

2-{4-Fluoro-alpha-[(2-methylphthalazin-1-on-5-yl)aminof-2-hydroxybenzyl}-1,1,1-
trifluoro-4-methylpent-4-en-2-ol and 2-{4-fluoro-alpha-{(2-methylphthalazin-1-on-3-
vijamino]-2-hydroxybenzyl}-1,1, I-trifluoro-4-methylpent-3-en-2-0l

Analogously to Exampie 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 tetraethylate to form imine. After analogous

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



2- (4- Fl uor o- al pha- ((2- et hyl pht hal azin-1-on-S

yl ) am no] - 2- hydr oxybenzyl ]-1, 1, 1- triuoro-4-nethyl pent-4-en-2-0l1 and 2-(4

fl uoro- al pha-[ (2- net hyl pht hal azi n-| - on- 547

yl ) am no] - 2- hydr oxybenzyl }-1,1, 1-tri fl uoro- 4- met hyl pent - 3- en- 2- ol

Anal ogously to Exanple 6, 1.0 g of 4-(4-fluoro-2-methoxyphenyl)-2-hydroxy- 4-
met hyl - 2-(trifl uoronet hyl)pentanal and 560 ngy of

5- am no- 2- mt{gylyshodalphaz(Zrmethydphdhal agie- 1 raraZ-y Bamino] 12-BydBoxbentyltiltlahi um
tetraethylate to formimne. After anal ogous rearrangenent with boron
tribrom de aifthoserdaretigptntHREL- 2641120 Amiaig cappyundlahd 38om@bf 2-44-fluoro-alpha-
2-{4-fluoro-al pha-[ (2-net hyl pht hal azi n-1-on-5-yl)am no] - 2- hydr oxybenzyl }-1, 1

, 1- trifluoro:- | L -
SPRIISR sHEA a

-1,1,1-t h d d
ob ai ned. @%ﬁ%&%@ﬁ%&gﬁﬁfﬁ‘mﬁ?@ﬁ@?iﬁétaﬁ?fﬁoé)e "8 = 1.79 (s, 31, 2.32 (d,

1H), 2.56 (d, 1 3.81 (s, 4. 65 4 .81 1, 5.25 (s, 1
o 5b (aa. 1), eMin gampours ‘Trahys (6B M b5 75ty b2 B3t
Secondary conpound: 'H NWR (300 MHz, CD3OD): 8 = 1.47 (s, 3H), 1.63 (s,

3H), 3.81 (3,563&)1HK329 (6. 3H)LHPS (8. 13{1),481(ﬂﬁl}i),ﬁﬁ&,@ﬂdﬁ-iﬂdd, 6Hp4.J7dd, 1H),
6.81 (d, 1H), 7.40-7.55 (m 3H), 8.54 (s, 1H). Exanples 16 and 17 (-)-2-{

4- Fl uor o- al phA&-d 4RcdreHhyd. mwh;gl(ﬁ]zgn-)lg—mfsam)am nol - 2- hydr oxvbenzy{1-1, 1, 1-
trifluoro-4-nethyl pent-3-en-2-o0l and

2-{4-fl I
5701y am ol 2 nySrRROEesopPRuaY: PANA PRk A 5447 5 0. 43 e
S ti f
(ol =) <20 (4- PrAch S @ Fib- 0K B e a5 48 (00 JRDS 51k 1By 6:81 (0. 11D,
hydr oxybenzyl }-1,1,1-trifl uoro-4-nethyl pent- 3-en-2-ol
7.40-7.55 (m, 3H), 8.54 (s, 1H).

Examples 16 and 17

(:)-2-{4-Fluoro-alpha-{(2-methyvlphthalazin-1-on-5-yl)amino]-2-hydroxvbenzyl}-1.1,1-

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

5-vl)amino]-2-hydroxvbenzyl}-1,1.1-triflucro-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, CHCI;) and the

(+)-enantiomer: MS (EI): M* = 451, [a]p -146.3° (¢ = 1.0, CHCly)



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

mat eri al ( CH RALPAK ADO, DAI CEL Conpany) w th hexane/ethanol (93 : 7, vvv).
Thus obtained are the (-)-enantionmer: MS4§El): M = 451, [a]D -169.8 (c =
1.0, CHA 3) and the (+)-enantiomer: MS (El): M+ = 451, [a]D -146.3 (c =
1.0, CHC13) 48 Exanple 18 2-

{4-Brono- al pha-[ (oui nol i n-2-on-5-yl)am nol - 2- hydr oxybenzvl |

-1,1, 1-tri f Enompledl8 net hyl pent - 4- en-2-ol and

2- {4- br ono- al oha-[ (qui nol i n-2-on-5-vl)am no] -2- hydroxvbenzvl }

-1,1, 1- t ri f RudrBrodronEphia| (gaimbili3-2em-2-yvOlammodi-lnaitox yoehzyi} A( L1 thiflone-4. 5 g of
5-nitroqui nolin-2(1H) -one (Chem Pharm Bull. (1981), 29, pp. 651-56) is
hydr ogenat eghetiiy1p2d040n-261 idDLl4-3e8hdbphaldualind-offs-yTrikiasp:- i n the

presence of 45 'ng of palladiumon activated carbon as a catal yst under

normal pres r?xﬁeﬁx%ﬂ?yldf ?QﬁﬁuoiﬂM-He%h‘é:H%n{-g-%ﬁlzi-&” is conpleted. The catal yst
is renoved T th, and the reaction
solution is concentrated by evaporation in a vacuum 3.8 g of the title
conmpound is obtained as a yellow solid. "HNWR (DMSO: 6 = 5.85 (bs, 2H),
6.27 (d, 1H, 6.33 (d, 1 6.43 (d, IH, 7.10 (t, 1H), 8.07 (d, 1H), 11.39
(bs, 1H) Anatt¥sesiigolrn2@tdmmee 6, 800 my of 4- (4- bronop- 2- met hoxyphenyl ) - 2-
hydr oxy- 4- met hyl - 2- (tri fl uoronet hyl ) pentanal and 348 ny of

5- am no- qui nol i n43-goutes -namogqumeho 2t woric Chetn. Bharof. Bulk ar¥8im20epp.H81+Hp) ate to
formimne. After anal ogous rearrangenent with boron tribrom de and
subsequent HyareleAge@phY0®m] 81 ¢theltaceRle andS 0078l cifmethanol in the presence of 45
2-{4-brono- al pha-[ (qui nolin-2-on-5-yl)am no]-2-hydroxybenzyl }-1,1, 1-trifl uor

0- 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, TH}, 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-3-yl}amino]-2-hydrox ybenzyl}-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,t,1-trifluoro-4-methylpent-3-en-2-ol (fraction B} are

obtained.



4- et hyl pent-4-en-2-0l (fraction A) and 54 ng of

2-{4-brono- al pha-[ (quinolin-2-on-5-

yl ) am no] - 2- hydr oxybenzyl }-1, 1, 1-tri fl uos®d- 4- net hyl pent - 3-en-2-o0l (fraction
B) are obtained. 49 Fraction A 'H NWR (300 MHz, CD3OD): 3 =1.78 (s, 3H),
2.31 (d, 1H, 2.59 (d, 1H), 4.67 (s, 11l), 4.82 (s, 1H), 5.26 (s, 1H), 6.29
(d, 1H, 6.55 (d, 1H), 6.62 (d, 1H, 6.96 (dd, 1H), 7.01 (d, 1H), 7.22 (t,
1H), 7.33 (d, 1HyracBor2A: (KNMR)(30FMidt,i@PnCHE): Bl NRER(S, 3H], Mz (d, CH3CODJ? 6 =
1.46 (s, 3H), 1.62 (s, 3H), 5.28 (s, 1H, 5.32 (d, 1 H), 6.23 (d, 1H), 6.55
(d, 1H), 6. @91%4@, s, 182 89818(110%@)26@ B4, 6%9 @HmH), 67552@ (1), 6D, FH 2 (d,
1H), 8.22 (d Exarrp | oro-5-f1 uoro-(3-T( | uor o- 2- et hyl g

ui nazol i n- 5¢ o4 0% I - a-

(trifluor on‘e?hﬁfmngg(@?@h ?2%(@1%90“8@1%{3 %JO%IIHI) 200 mg (0.58
mol ) of 4-(4-chlLoro-5-f| uo

met hoxyphenyl ) - ZFIH‘%‘P‘})Qy }&WBHWO YH3z, GLQhYr B ek H5/15) pEM lablals: 34 5128dsny
(0.70 nmol) of 5-am no-7-fluoro-2-methyl quinazoline are reacted with 0 24
m (1.16 rmbH), 5.33%(dt 1 Hark. 2ih{d éHp.aeihid, aHe G @ fdod H,im@held, AH).e94%fal Byous
rearrangenent with boron tribrom de and subsequent chromatography on silica
gel (hexanefel hyhHacesaid 18328.22 61 1)y of the title conpound is obtained.
"HHNWMR (CDCI3); 3 =1.78 (s, 3H), 2.26 (d, 1H), 2.52 (d, | H, 2.77 (s, 3H),
4.05 (s, 3H), 4.66 (s, 1H), 4.82 (s, 1H), 5.33 (s, 1H), 6.22 (dd, 1H), 6.73
(dd, 1H), 7.22 (d, 1H), 7.62 (d, 1H), 9.55 (s, 1H). 50 Exanples 20 and 21

Example 19

4-Chloro-5-fluoro-B-[{7-fluoro-2-methvlquinazolin-5-

methvyl-2-propenvD)-a- (trifluoromethylibenzene 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 S-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); 8 = 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, 1H), 6.22 (dd, 1H), 6.73 (dd, 1H), 7.22 (d,

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



(-)-4-Chloro-5-fluoro-13-[(2-nethyl qui nazol i n-5-yl)am nol

a- (2-nmet hyl - 2- propenyl ) - 2- net hoxy-a-(trifluoronethyl)benzene ethanol and
(+)-4-chloro-5-fluoro-(3-f(2- methyl qui n&olin-5-yl )am no

]-a-(2-nethyl - 2-propenyl ) -2-nmet hoxy-a- (trifluoronethyl)benzene ethanol
(rac)- 4-Chloro-5-fluoro- 3-[(2-nethyl quinazolin-5-yl)am no]-a-(2-nethyl -
propenyl ) -2-nmet hoxy-a-(trifluoronethyl)benzene ethanol is cleaved by neans
of prepar abksepbhi20aind3RLC ( Chiral pak AD 20pM into the enantioner-pure
conpounds: (-)-enantioner: analytic HPLC. R, = 8.4 mn (Chiral pak AD-H

54, 150x4. 6 - cm@@aslﬁbbﬁaors PRORBIMOIqubiirolin-Bvh aintn o {2 -ewdh i -B}prepa@ii)-per
analytic HPLC: R, = 10.1 mn (Chi raI pak AD- 54, 150x4.6 mm

geéﬁrg '05(2): r% an(& t ff r%mr&l{ @n h%%la%é%gﬁ%o 5-fluoro-B-[(2-

) am nol - 2- hydr oxy-a-(2- nethyl-I-propenyl)-a-(trifluor orret hvl ) benzene
et hanol 312_@ﬁlytgyu@zglirm3§nxﬂhnnno]r%421mﬂthm- -propenyl)-2-methox y-o-

4- (4-chl oro- 3-fl uoro-2- met hoxyphenyl )-],1,1- trifluoro-2- {

[ 7- f 1 uor o- 2¢riBudrgh@tliyidzedcna efhaydli m no] - net hyl } - 4-net hyl - pent an- 2- ol ,
produced as usual, is mxed with 6.4 ml of boron tribromde (I Min

di chl or onet hane) n r [y : r ter the
usual wor ki ng- up(r%lﬂdg (ﬁﬁ?%n%? g(gl‘raapmgorg gquﬁp I[Ips)me)tdﬁﬁ%ﬂég&'gh%&még% of the
desired conpound i s obtai ne 1. 62 (3H) 2.79
(3% S Tk it ety st Pt ) 0.4
: anpl es an
preparative chiral HPLC (Chiralpak AD 20uM) into the enantiorrnrgr—pure compounds:

(-)-enantiomer: analytic HPLC: R, = 8.4 min (Chiralpak AD-H 5y, 150x4.6 mm,
hexane/iso-propanol 5%, 1 ml/min of flow)
(+)-enantiomer: analytic HPLC: R, = 10.1 min (Chiralpak AD-5u, 150x4.6 mm,

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

Example 22

3-Chloro-2-fluoro-B-[(7-fluoro-2-methylquinazolin-5-ylJamino]-2-hydrox y-o.-(2-

methyl-1-propenyl}-a-(trifluoromethyl}benzene 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, is 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 is obtained.

'H-NMR (CD;0D): § = 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).



2-14-Chl oro-a-[(8-fl uoro-2-net hvl aui nazol i n-5-yl)am nol - 2- net hoxvbenzyl } -1
11- trifluoro-4-nethyl pent-3-en-2-ol ands(+)

2- 14-chl oro-a-f (8-fl uoro-2-net hyl aui nazol i n- 5-yl)am no]- -mnethoxvbenzyl |
-1,1,1-trifluoro-4-nethyl pent-3-en-2-o0l The by-product (rac.)
2-14-chloro-a-[(8-fl uoro-2-nethyl qui nazol i n-5-yl)am no]j -

2- met hoxybeBzyhplet 23 ahdt2di f | uor o- 4- et hyl pent - 3-en-2-ol from Exanple 7 is
separated into its enantioners with the aid of the chiral preparative HPLC

Col um:  Chi ¢-pb JakChidNe-d- r@ 1850 - X methyluliriazlin3 ) AREN SN B it d /B ez 16,11 -
2-propanol; flow 20 mM/mn. Anal yS|s Chiralpak AD 10 (205 X 4.6 mm;

el ;J?gtnagtelxa@fg%.g.ﬁ%ggtgén% 32@.2-09%9@ neRl!

rotation: -

retention t£g : Lidf
(4- Fl uor o- al pha f (2 rret th pht haI azin- |
- on-5-vl ) am nol - Phdlydpaxdubiehzy} A-{1,chlote-of-[{ B fluoco-D-dethelty iph pdint- 54 Hemuidd-ol and
(+)-2-14-f1luoro-al pha-f(2-nmethvl phthal azi n-1-on- 5 Yl)am nol - 2- hydr oxybenzyl

-1,1.1-trif)p Vi n .
(+/-)-2-{4-F] uo@ﬁgﬁﬁlﬁgmg Eﬁ%fﬁlﬁf/d] %ﬁ?"ﬁ" PSR- 220 18 fxample 7 is separated

hydr OXyb.enZ t é %I{&éd%%l% \{/]lltﬁl&l %uﬁom%]hl){lon Cch)larat nl‘ﬁ)LC& Egﬁlm naéﬁlléal(i) r

m Xture 1 s separ I'OITB.tO ra cartrier eri

( CHI RALPAK ABE), D I&E . ane/ et hanol n{g rr% Thus
obt ai ned ar @l K @2 ér?dﬂg"s) %%m % lSOW]ﬁth-ZHq_pa g] @pw@m& R =
CHC13) and the 52 (+)-enantioner: I\/S (E ) M 451, }a]D +207.6 (c = .0,
CHC13) Analysis: Chiralpak AD 10p (205 x 4.6 mm); eluant hexanef?% isocratic 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-vIYamino]-2-hydroxybenzyi}-1,1.1-

trifluorc-4-methylpent-4-en-2-ol and (+)-2-{4-fluoro-alpha-[{2-methylphthalazin-1-on-

5-yamino]-2-hydroxybenzyl}-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 Comtpany) with hexane/ethanol (93 : 7, vvv).
Thus obtained are the

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



Exampl e 27 2-14-Chl or o- al pha-[ (pht hal azi n- |-o0on-5-vl)am nol - 2- met hoxybenzyl }
-1,1,1-trifluoro-4- nethvl pent-4-en-2-o0l and
2- 14-chl or o- al pha-[ (pht hal azi n-1-on-5-vl fanm no] - 2- net hoxybenzyl }
-1,1,1-trifluoro-4-nethyl pent-3 -en-2-0] 5-Am no phrhal azin-I-one 980 ng of
5-nitro-phthal azin-1 -one (Exanple 66) and 100 ng of palladiumon activated
carbon are suspended in 50 m of ethyl acetate and I m of triethylamne and
hydr ogenat ed w t {t){fepantigasr: Nﬁh@ﬂ)ddrﬁﬂﬁldﬂ®§§ﬂﬂé6(ﬁf=l% EHCh¢r ed t hrough
di at omraceous earth, and the solvent is renoved in a vacuum As a crude
product, 830 ng of 5-anino- pht hal azin-1-one is obtained as a solid. 'H NWR
(DVBO), S (ppn) = 6.26 (bs, 2H), 7.00 (d, 1H), 7.32 (d, 1H), 7.44 (t, 1H
8.48 (s, (bs, I'H Analogously to Exanple 6, 500 ng

ok sadble,

of 4- (4- chI oxyphenyl ) - 2- hydr oxy-
4- et hyl - trlfluoronethyl%ﬁentanal and 250 ng of 5 am no- qhthala2|n | - one
are reacte orp- - 2 - herietRoxype - tedluopg-d-n

anal ogous rearrangenment with boron tri brom de and subsequent chr omat ogr aphy
on silica gekthyh®nt-figgned-ol and 2-{4-chloro-alpha-[(phthalazin-1-on-5-yl)amino]-2-

2-{4-chl oro-al pha-[( pht hal azi n-1-on-5-yl)am no] - 2- net hoxybenzy])-1, 1, 1-

trifluoro- 4mewioR It = 41 & Ari Auodo-4-bi b 3Ah-200 47 ng of

2-{4-chl oro-al pha- [(phthal azin- | -on-5-yl)am no]-2-net hoxybenzyl)
-1,1,1- tr'fb%Qhﬁ&éﬁﬂ%hﬂwip%ﬂk 3-en- 2- oI (fraction B) are obtained. 53
Fractlon A CD} OD) : = 1.80 (s, 2.27 (d, 1H, 2.52

(527428 ConoHiprt o Bt 18 bl 0 (0
activated carbon are suspended in 50 m] of ethyl acetate and 1 ml of triethylamine and
hydrogenated with hydrogen under normal pressure. It is filtered through diatomaceous
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)pentanat and 250 mg of 5-amino-phthalazin-1-one are
reacted with 1.8 ml of titanium tetraethylate to form imine. After 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.



Fraction B: ' H NWR (300 MHz, CD3OD): 8 = 1.37 (s, 3H, 1.62 (s, 3H), 3.98
(s, 3H), 5.25 (s, IH, 5.32 (s, 1H, 6.70 (d, IH, 6.91 (dd, 1H), 7.04 (d,
1H), 7.44-7.62 (m 3H), 8.57 (s, | H. BExanple 28

5-114- Chl or o- 5-fl uor o- 2- et hoxy- a- (2-nmet hyl -1 - propenyD-a- (tri fl uoronet hyl ) be
nzene ethanol- Il-yllamno }-2-nmeth |l phthal azin-I-one Anal ogously to
Exanple 6, 260 ng (0.76 mml) of 4-(4-chloro-5-fluoro-2-

met hoxyphenyl ) - Zthdmmky H-NMRA$DO 2K 1, 1GDAQ0L0x drvel.8Y (s) fHNt ARA(d, AHY, 28D ny
(0.91 nmmol) of 5-am no-2-nethyl-phthal azin-1-one are reacted with 0.3 ni
(1.5 mol) gf 1H§'4@1¢F‘{SUHHI)‘ﬁﬂ!ﬁ'faﬁt i), at e 01N B MSi (8] N6, 6ADYAr 11)8l99q8dSIH), |
rearrangenent wth boron rom de and subsequent chr omat ography on silica

I (h I t f the titl d bt d.
O A R TR TR % L g 5 gt

(5d,20I I(—|)S %H%aS (tl%'aF'tgﬂ“ B?"%‘“\"g é&@é‘&% @@@65 W@él%’g?’ i &sgzﬁ‘g‘ 3988,

St ereoi soners of general formula | in which R neans an optionally
substi t ut ed3gheri3A (sr Hdl), 6ad2, (Sm{}rééﬁs(dal}ﬁrbﬁ&djddilldi), 04 5i.cMR), i74-BoDimat i c,
partially aromatic, or non- aromatic ring system which optionally contains

1-3 nitrogepHp8AM™(s, IHR oxygen atons and/or 1-2 sulfur atons and optionally
is substituted in one

Example 28

5-1[4-Chloro-5-fluoro-2-methox v-¢.-(2-methvl-1-propenyl)-o-(trifluoromethylybenzene

ethanol-B-yllamino}-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 5-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 is obtained.

'H-NMR (CDCLy); & = 1.64 (s, 3H), 1.67 (s, 3H), 3.84 (s, 3H), 3.92 (s, 3H), 5.20
(s, LH), 5.24 (br, 1H), 5.69 (br, 1H), 6.46 (d, 1H), 6.89 (d, 1H), 7.22 (d, 1H), 7.35 (t,

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



or nore places by a radical that is selected fromthe group carbonyl,

hal ogen, hydroxy, or (G -Cs)-al kyl, which optionally can be substituted by
1- 3 hydroxy groups, 1-3 (C, -Cs)al koxy grétips and/or 1-3 COOR groups,

(G -Cs)al koxy, (C-Cs)-alkylthio, (C, -Cs)-perfluoroal kyl, cyano, nitro, or
two substituents together forma group that is selected fromthe groups
-0-(CH2)n-O, -O(CH2)n-CH2-, -OCH=CH, -(CH2),+2-, -NH(CH2)"+1-,

-N(C, - C3-al Kaims(CH2) "+, -, and -NH- N=CH, whereby n = | or 2, and the

term nal oxygen atons and/or carbon atons and/or nitrogen atons are |inked
to directly adjacent ring-carbon atons, NR4R5, whereby R4 and RS,

i ndependently of one another, can be hydrogen, C GC5-al kyl or

(CO -C, -C5-al kyl 3, SkrédXdfers vhgsRby f@nnerns hydrogen or a G -C5-al kyl
group, (CONR Rs, whereby R7 and R8, independently of one another, mean
hydrogen or a Cl1-C5-alkyl group,,ar a (C1 -C5-alkylene)-0O(CO-(C1
-C5) al kyl group, R3 neans a C -C3- group or a partially or conpletely
fluorinated G -C3-alkyl group, and®{ihgpporoken line means a doubl e bond
between atons a and b or a double B dtween atons b and ¢ or only a

si ngl e bond between at ons

R'” “NH
P
R M
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)-alkyl, 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-(CH3)n-0-, -O-(CH;),-CH;-, -O-CH=CH-, -(CH3)p+2-, -NH-(CH3)n+1-,
-N(C,-Cs-alkyl)-(CH3)q+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 (CQ)-Cy-Cs-alkyl,



a and b, as well as b and ¢, as well as their racemates or separately
present stereoisoners, and optionally their physiologically conpatible
salts. 2. Stereoisoners of general formuka I (1) in which R neans an
optionally substituted phenyl radical, RZ means a nonocyclic or bicyclic
aromatic, partially aromatic or non- aromatic ring system which optionally
contains 1-3 nitrogen atons 1-2 oxygen atons and/or 1-2 sul fur atons and
optionally is substltﬂﬂéﬂiln one or nore places by a radical that is
selected fromthe group carbonyl, hal ogen, hydroxy, (G -GCs)-alkyl, which
optionally can be sub@hmku@Rﬂnthﬁﬁwﬁo@nMydmgmgsngU@Qu@-S (C- Cs)alkoxy
groups and/or 1-3 COOR6 groups, (G -C5) alkoxy, (Cl-C5)-alkylthio,

(CL- C5) - per fl uoroal ky}s ﬁﬂ@ ; nitro, or NRR5, whereby R4 and R5,

i ndependently of one no er, can be hydrogen, C— C5 al kyl or

CO) - C1- C5- al kyl er raCl roup,
(GO NETRs, - whet eby RV “S?{abﬁ@ Pk SRV 57 o8 ERuft, Rist hylaBnd Sgen” or
a G -C5-al kyl group, (C, - Co-al kyl ene) - O(CO) (G -C5)al kyl group, R3
means a C - C3-al kyl ggpraH?ylér%‘artl ally or conpletely fluorinated G -C3-

or a {C-Cs-alkylene)-O-(CO)-(C,-Cs)alkyl group,

R’ means a C,-Cs-alkyl group or a partially or completely fluorinated
C,-Cs-alky! group,
and the broken line means a double bond between atoms aand 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
stereoisomers, and optionally their physiologically compatible salts.

2. Stercoisomers of general formula I

(D
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 1s selected from the group carbonyl,

halogen, hydroxy, (C,-Cs)-alkyl, which optionally can be substituted by



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
aand b as well as b and c, as well as their racemates or separately present
stereoi sonmers and optionally their physiologically conpatible salts. 3.

St ereoi soners according to claim1, in which the phenyl radical is
substituted by one or nore radicals fromthe group G -C5-al k&l,

G - C5-al koxy, O - C5- al Rydrexy, grenpsds3 pe £k hatkosizkapps andlen g ORR] eesups.
cyano, nitro, -O(CH2),-O, -O(CH2)"-CH2-, -0- CH=CH, -(CH2)1l+2-,

-NH (CH2) n. i, N(C1l- C3HaFE€yhlkexGi2)-CH)-alkpithio NG NEsBider flusherlleycyang, titreror2, and
the term nal oxygen atons and/or carbon atons are |linked with directly

adj acent ring-carbon RRARE, or NR4R5, 57 whereby R4 and R5, independently of
one anot her, can be hydrogen, C, -C5-alkyl or (CO) -Cl-C5-alkyl. 4.

Subst  tutea phthal 1 oyl orSbendnn s AheHnES e RS Ger S AR O

di hydr oi soqui nol i nyl, .t hjopht i , benzoxazi nonyl, phthal azi nonyl,
qui nol i nyl, i soqui nof 7 y?oﬁ@%&%h}sﬂaﬁ(yﬁsoqui nol onyl -, indazolyl,

benzot hi azol yl, qui nazgolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, 1,7-
or 1, 8-naphthyri di nyl CO@?H‘]ydr oi ndol onyl , di hydroi soi ndol onyl, benzi m dazol e
or indolyl group that is |inked via any position. 5. Conmpounds according to
claim1, in which R3 whenety Rf oreans hydrbgerorrarferGyhlkyt groppnt at | uor oet hyl
radical. 6. Use of the conpounds according to claiml for the production of
(CO)NR'R?,
whereby R’ and RS, independently of one another, mean hydrogen or a
C,-Cs-alkyl group,
or a (C-Cs-alkylene)-O-(CO)-(C,-Cs)alkyl group,
R’ means a C,-Cs-alkyl group or a partially or completely fluorinated C,-C;-
alkyl group,
and the dotted line means a double bond between atoms aand 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
stereoisomers and optionally their physiologically compatible salts.
3. Stereoisomers according to c¢laim 1, in which the phenyl radical 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-(CH3)s-CH;-, -O-
CH=CH-, -(CH;}n+2-, -NH-(CH3);+), N(C,-Cs-alky!}-(CHz)n+1, or -NH-N=CH-,
whereby n =1 or 2, and the terminal oxygen atoms and/or carbon atoms are linked with

directly adjacent ring-carbon atoms,

or NR*R’,



pharmaceutical agents. 7. Use of the conmpounds according to claim1l for the
production of pharnmaceutical agents for treating inflammtory di seases. 8.

St ereoi soners according to claiml1, in wAatch the phthalidyl, isoindolyl,
di hydr oi ndol yl, di hydroi soi ndol yi, di hydroi soqui nolinyl, thiophthalidyl,
benzoxazi nonyl , phthal azi nonyl, quinolinyl, isoquinolinyl, quinolonyl,
i soqui nol onyl, indazolyl, benzothiazolyl, quinazolinyl, quinoxalinyl,

ci nnol i nyl , whershm R’ ayd R°, indeyeodenahyi afydng aptthérabazbalyydrogsy C€is-alkyl or

1, 8- napht hyri di nyl, dihydroi ndol onyl, dihydroisoindol onyl, benzi m dazole or
i ndol yl grogpORe,iGs-skstituted with O to 3 of the sanme or different
radicals fromthe group C C3-al kyl, hydroxy, carbonyl or hal ogen. 9.

St er eoi SOMer s - acgOkeh fisdnirs hloRife td bl GR virkh RARA SYdptiohswy ndol v,
di hydr oi ndol yl, di hydroi soi ndol yi, ~di hydr oi soqui nol i nyl, thiophthhalidyl,

benzoxazi nonyl ,. zd. nonyl ui,noli nyd 4 i i.nal i.nyl, quinolonyl,
isoquinoIon§¥¥nn¥%%%§%ﬁybﬂqﬁéwg% h?@ggp§d?”ﬁﬁiﬁgﬁgﬁgﬁgPﬁhnuinoxalinyl,
ci nnolinyl, phthalazjnyl, 1,7- or 58 |I,8-naphthyridinyl, dihydroindolonyl,
di hydr of Soi AtREBRPALELRE: ﬁv%laﬂhé%Pel?%ezflﬁ?nylg%%a%wyg SARIYE ut ed wi i b
met hyl, chlorine or fluorine. 10. Process for the production of conpounds of
gener al f or maRgnelindranadoeyli sequinglanylhandazeiyhdsnesthigeelel gumpaelinyl.a | |
Lew ssauren N,R2 [Lewis Acids] (1) in which R, R2 and R3 have the neani ngs
t hat are i nquiaatathyl,Rirmlofingh, phthalaeinyke a7t o1 Bidphthiyediny], alihydirvindalongdr gani ¢
sol vent, and conpounds of general formula | are obtained after
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. Stercoisomers according to claim 1, in which the phthalidyl, isoindolyl,
dihydroindolyl, dihydroisoindelyl, dihydroisoquinelinyl, thiophthalidyl,
benzoxazinonyl, phthalazinonyl, quinolinyl, isoquinolinyl, quinolonyl, isoquinolonyl,
indazolyl, benzothiazoly], quinazolinyl, quinoxalinyl, cinnolinyl, coumarinyl,
isocoumarinyl, phthalazinyl, 1,7- or 1,8-naphthyridinyl, dihydroindolonyl,
dihydroisoindolony!, benzimidazole or indolyl group R* is substituted with 0 to 3 of the
same or different radicals from the group C,-Cs-alkyl, hydroxy, carbonyl or halogen.
9. Stereoisomers according to claim 7, in which the phthalidyl, isoindolyl,
dihydroindolyl, dihydroisoindolyl, dihydroisoquinolinyl, thiophthalidyl,

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

indazolyl, benzothiazolyl, quinazolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, 1,7- or



conventional purification.
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1,8-naphthyridinyl, dihydroindolonyl, dihydroisoindolonyl, benzimidazole or indolyl
group R? is substituted with methyl, chlorine or fluorine.
10. Process for the production of compounds of general formula I, characterized

in that imines of general formula I

OH Lewiss&duren
N ——
R"M; ‘\.Rz
R

(II) [Lewis Acids] (D)

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 I are obtained after

conventional purification.



