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Het erocyclical | y- Substituted Pentanol Derivatives, Process for their
Production and their Use as Anti-inflanmtory Agents The invention rel ates
to heterocyclically-substituted pentanol derivatives, in particular

pent anol derivatives that are substituted by qui nazoline, quinoxaline,

ci nnoline, indazole, phthalazine, naphthyridine, benzothiazol e,

di hydr oi ndol one, di hydr oi soi ndol one, benzi mi dazol e or indole, process for
their production and their use as anti-inflammtory agents. Fromthe prior
art of WD QO0/ 32584, 00,, 38,639 Al and WD 02/10143 nti- inflamuatory
agents of HAErefysucally- m@d%f“ﬂmhﬁﬁ\rlﬁﬁ?"es& TOLEYs fveﬁglmrf’ 889 the Ar
radi cal conprises phthalides, thiophthalides, benzoxazi nones or

pht hal azi nones. | n the amdpbeirtésetas Aritesdlanomptwrpdeestsow di ssoci ati ons of
action between anti-inflammatory and undesirable nmetabolic actions and are
superior to the previously described nonsteroidal glucocorticoids or
exhibit at |east just as good an action. In addition, conpounds in which Q

Ceoctivi 1y oft AehtfBRieIs ek RANE Rty KR T nor el er o

receptors still requires inprovenent, however. It was therefore the object
of this Pavienar pmtanel devatiyouihpiase subsh MysLbIdguIngrelae, wwanoxainsity i s i nproved
conpared to the other steroid receptors. 2 This object is achieved by the

conpoundsginaciiey, tidagolt Ophtliazihe nafFhthy ridine bempoetisdods) dihveedhdolend, el ates to
conpounds of general formula |

dihydroisoindolone, benzimidazole or indole, process for their production and their use

as anti-inflammatory agents.

From the prior art of WO 00/32584, DE 100 38 639 A1 and WO 02/10143, anti-

inflammatory agents of the general formula

RL R°HO R®

\

A B >
Ar (I)

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.

In addition, compounds in which Q represents an aromatic carbocyclic radical
are known from W003/059899.

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.



RLRR RBH AHOQ(lI) inwhich A stands for an aryl, a benzyl or a
phenet hyl group, whereby the aryl, benzyl or phenethyl group optionally can
be substituted by one or nore radicals fromthe group Cl-C5-al kyl,

Cl - C5-al koxy, Cl-C5-al kylthio, C-C5-z2perfluoroal kyl, hal ogen, hydroxy,
cyapo, nitro, -0-(CH2), O0-, -O(CH2)"- CH2-, -O-CHCH, or -(CH2)"+2-,
whereby n =1 or 2, and the termnal oxygen atons and/or carbon atons are
linked to directly adjacent ring- carbon atons, or NR4R5, whereby R4 and R5,

i ndependent | y yl or
(CO-0C-Ch-al EHF OBJTI%Et Igﬁglﬁ%?dbl ﬁgﬂ%‘gﬁ%%%&??ﬂ%%’ tg%gia%gg mean a hydrogen

atom a net hy eth or . toget her, t ca n atom nean the
chain of a C3* ]éé‘ (‘?%Wv)glf:%ﬁ E‘?I?@St 4Ads %Pe@g%ﬁ“k‘{ﬂ group that is
optionally substituted, independently of one another, by one or nore groups

sel ected from hal ogen, hydroxy or Cl1-C3-al koxy, or an optionally partially
or conpletely fluorinated Cl-C3- al kyl group, an optionally substituted

group that is selected fromg2-g%6gsal kenyl, C2-C6-al kinyl, C3-Cg-cycloal kyl,
C3-C7-heterocyclyl, aryl, 3 te oarﬁl , (G -C3-al kyl ) C3-C8-cycl oal kyl,

(G -CB-alkyl)aryl, or (G -Cg B” "Q

HO (D)

in which

A stands for an aryl, a benzy! or a phenethyl group, whereby the aryl, benzyl
or phenethyl group optionally can be substituted by one or more radicals
from the group Cl‘-C5-alky!, C,-Cs-alkoxy, C,-Cs-alkylthio, C,-Cs-
perfluoroalkyl, halogen, hydroxy, cyano, nitro, -O-(CH3),-O-, ~O~(CHp)s-
CHo-, -O-CH=CH-, or -(CHy)p:2-, whereby n =1 or 2, and the terminal
oxygen atoms and/or carbon atoms are linked to directly adjacent ring-
carbon atoms,
or NR*R’,
whereby R* and R® independently of one another, can be hydrogen, C;-
Cs-alkyl or (CO)-C-Cs-alkyl,

R'and R?, independently of one another, mean a hydrogen atom, a methyi or
ethyl group, or together with the carbon atom mean the chain of a C3-Cq-
cycloalkyl ring,

R’ means a C;-Cg-alky! group that is optionally substituted, independently of
one another, by one or more groups selected from halogen, hydroxy or
C,-C;s-alkoxy, or an optionally partially or completely fluorinated C;-Cs-
alkyl group, an optionally substituted group that is selected from C;-Cs-

alkenyl, C;-Cs-alkinyl, Cs3-Cy-cycloalkyl, Cs3-Cq-heterocyclyl, aryl,



al kyl ) heteroaryl, B nmeans a nethyl ene group or a carbonyl group that is
optionally substituted by a nethyl or ethyl group, and Q neans a

qui nazol i nyl, quinoxalinyl, cinnolinyl, indazolyl, phthalazinyl,
napht hyri di nyl, benzot hi azol yl, di hydsoi ndol onyl, di hydr oi soi ndol onyl ,
benzi m dazol e or indolyl group that is linked via any position and that
optionally can be substituted by one or nore radicals fromthe group Cl-
C5-al kyl, G -C5-al koxy, G -C5-al kylthio, G -Cs-perfluoroal kyl, hal ogen,
hydr oxy, cyano, ni of one
anot her, can be hfﬁ%%%%ﬁr %f%@ﬁ&yﬂﬁ Q&d@ Cgp@%f@ES&QQQQ??Qﬁgthby

pht hal azi nones are fgﬁ‘ ded,, as wel | as thelr racemat es or separately

pr esent stereoiso ﬁn%btlonally their physiologically conpatible
salts. In view of the prior art W 98/ 54159 and WO 00/ 32584, pht hal azi nones
were excludeB. THegansmengshyancedupyr @ pasbersd igraupithat is aptearallin | of Q =
pht hal azine in conbination with the possible substituent hydroxy, since
hydr oxypht hal azi nesuibgtitetedbya méthyitep eyl grodguadd bri um wi t h pht hal azi nones.

Conpounds of general formula | in which A stands for an aryl group, a benzyl
group or a phgnet Iy rﬁpy tRgy1ak | group
optionally ca h&ﬂg gst 'Eh&tZ%l onoé( ofr‘?y m)l%ﬁlé()hr :]15:% 08/rrﬁPl n%eﬁ%roup of

R LG T 1 SR R P R
(O Tz, benzimidazole or indoly] group that is linked via any position and that
optionally can be substituted by one or more radicals from the group C;-
Cs-alkyl, Cl-C5-a1k0xy, C1-Cs-alkylthio, C,-Cs-perfluoroalkyl, halogen,
hydroxy, cyano, nitro, or NR'R®
whereby R* and RS, independently of one another, can be hydrogen, C,-
Cs-alkyl or (CO)-C,-Cs-alkyl,
whereby phthalazinones are excluded,
as well as their racemates or separately present stereoisomers, and optionally their
physiologically compatible salts.

In view of the prior art WO 98/54159 and WO 00/32584, phthalazinones were
excluded. They are produced by the definition in claim | of Q = phthalazine in
combination with the possible substituent hydroxy, since hydroxyphthalazines are at a
tautomeric equilibrium with phthalazinones.

Compounds of general formuia [ in which

A stands for an aryl group, a benzyl group or a phenethyl group,

whereby the aryl, benzyl or phenethyl group optionally can be
substituted by one or more radicais from the group of C,-Cs-alkyl, C,-C;-
alkoxy, C-Cs-alkylthio, C;-Cs-perfluoroalkyl, halogen, hydroxy, cyano,

nitro, -O-(CHz)y-0-, -O-(CHa)p-CHas~, -O-CH=CH-, or -(CHj)u+2-,



whereby n = 1 or 2, and the term nal oxygen atons and/or carbon atons are
linked to directly adjacent ring-carbon atons, or NRARS5, whereby R4 and R5,

i ndependently of one another, can be hydrogen, C - C5-al kyl or

(CO-C -C5s-alkyl, RI and R2, independently of one another, mean a hydrogen
atom a nethyl or ethyl group, or together with the carbon atom of the
chain nean a C3-C6- cycloal kyl ring, R3 neans a Cl-C3-al kyl group or an
optionally partially or conpletely fluorinated G -C3-al kyl group, B neans a

met hyl ene group Ofwiréhgmdonyk 20drlthe téh@inal 5xyaRehiatshdd dnd/oreulddhiatasised by a
met hyl or ethyl group, and Q neans a qui nazolinyl, quinoxalinyl, cinnolinyl,

i ndazol yl, phthal % LMed to gﬁgdt?h/;%ﬁj%%%t;}%lﬁéﬁ%]‘b&%&ﬂ hi azol yl group that is

| i nked via any position an y can BDe substituted by one or
nore radicals from ﬁ\}he‘ group of G -C5-alkyl, G -C5-al koxy, G -C5-al kylthio,
Gi - C5-per fl uor oal Ky ,R Rpal ogen, hydroxy, cyano, nitro or NRR5, whereby R and
R5, independently of one another, can be hydrogen, C - C5-al kyl or

(CO) - Gi - CS-al kyl , witeesbe iR/ anHtRiaindependergly afrome encther eah belsydneddn, 65 t hei r
racemates or separately present stereoisoners, and optionally their

physi ol ogi cal |y cmﬂl@,&@c@ﬂd_@s@m@ﬂpne aspect of the invention. Conpounds
of general formula | i'n which A stands for an aryl group, a benzyl group or

a phenet hyl AR R, independently of one another, mean a hydrogen atom, a methyl or

ethyl group, or together with the carbon atom of the chain mean a C3-Cs-
cycloalkyl ring,
R’ means a C;-Cs-alkyl group or an optionally partially or completely
fluorinated Cl-C;;-élkyl group,
B means a methylene group or a carbonyl group that is optionally
substituted by a methyl or ethyl group, and
Q means a quinazolinyl, quinoxalinyl, cinnolinyl, indazolyl, phthalazinyl,
naphthyridinyl or benzothiazoly! group that is linked via any position and
that optionally can be substituted by one or more radicals from the group
of C;-Cs-alkyl, Ci-Cs-alkoxy, C;-Cs-alkylthio, C-Cs-perfluoroalkyl,
halogen, hydroxy, cyano, nitro or NR'R?,
whereby R* and R’, independently of one another, can be hydrogen, C,-
Cs-alkyl or (CO)-C;-Cs-alkyl,
whereby phthalazinones are excluded,
as well as their racemates or separately present stereoisomers, and optionally their
physiologically compatible salts
are one aspect of the invention.
Compounds of general formula [ in which

A stands for an aryl group, a benzyl group or a phenethyl group,



5 whereby the aryl, benzyl or phenethyl group optionally can be substituted
by one or nore radicals fromthe group of C -C5-al kyl, G -C5-al koxy, C -
C5-al kyl thio, G -C5-perfluoroal kyl, hal ogen, hydroxy, cyano, nitro,-0-
(CH2)n-O, -O(CH2),-CH2, -OCHCH, -{CH2)~+2-, whereby n =1 or 2, and the
term nal oxygen atons and/or carbon atons are linked to directly adjacent
ring-carbon atons, or NR4AR , whereby R4 and R5, independently of one

anot her, can be hydrogen, G - C5-alkyl or (CO-C'-C5-alkyl, R and R2,

i ndependent |y of oRreeebotiedryl, byl ar phedethgesroap optiorallyeand substitueddhy |

group, or together with the carbon atomof the chain nmean a C3-C6-

cycl oal kyl ring, g{(gglgﬂlsm%reQad@E s‘"ﬁlolﬁY{he%[r onfl @s-alﬁﬁl]st‘?@l diRoxpactially or

conpletely fluorin yl grou neans” a I"fene group or a

carbonyl gro t hat b ted b rreth or, ethyl group,
and Q)r/reags gpquin gir%ﬁ%‘?q%ﬂ yl ‘i‘lﬂgﬁﬂ‘l’h’t‘sfjxy’lcﬁ SR gy1 aroup

napht hyri di nyl or benzot h| azol yl grou that is linked via any position,

whi ch optional |y cé@HpeGuis{CHyu€dlbyO-dit=EH-, nér)wadi cals fromthe group
of G -GC5-alkyl, Cl-GC5-al koxy, G -C5-alkylthio, C-C5- perfluoroalkyl,
hal ogen, hydroxy, ey@R®y n* 1 602 0ihd NR4BEminahexyebN aBﬁlsadﬁd/oRcarbbﬂdﬁ)ﬂﬁndent ly of

one another, can be hydrogen, G- C5-alkyl or (CO-Gi -C5-alkyl, as well as
their racemates or a?eelﬁ)fﬁtreﬁtn?h%ec%%ﬁfa%nt%%[c%oﬁoa%ﬁi and opti onal | y their

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

R' and R?, independently of one another, mean a hydrogen atom, a methyl or
ethyl group, or together with the carbon atom of the chain mean a C;-Cg-
cycloalkyl ring,

R? means a C;-Cs-alky! group or an optionally partially or completely
fluorinated C,-C;-alkyl group,

B means a methylene group or a carbonyl group that is optionally
substituted by a methyl or ethyl group, and

Q means a quinazolinyl, quinoxalinyl, cinnolinyl, indazolyl, naphthyridinyl
or benzothiazolyl group that is linked via any position,
which optionaily can be substituted by one or more radicals from the
group of C,-Cs-alkyl, C,-Cs-alkoxy, C,-Cs-alkylthio, C,-Cs-
perfluoroalkyl, halogen, hydroxy, cyano, nitro or NR'R’,
whereby R* and R, independently of one another, can be hydrogen, C;-
Cs-alkyl or (CO)-C;-Cs-alkyl,

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

physiologically compatibie salts



physi ol ogically conpatible salts 6 are a subject of the invention.
Conmpounds of general formula | in which R3 represents a -C8-al kyl group that
is optionally substituted, independently of one another, by one or nore
groups selected from hal ogen, hydrox$y or C-C3-al koxy, or an optionally
partially or conpletely fluorinated C -C3-al kyl group are a subject of the
i nvention. Conpounds of general forrmula I in which R3is a G -C3-al kyl group
or an optionally partially or conpletely fluorinated G -C3-al kyl group are
a speci adre sytihjesctiof éffe intdmgionnventi on. Preferred are the CF3 group and the
C2F5 group. The Cl-C5- or C -C$-al kyl groups can be straight-chain or

branched and b . n- but yl ,
i so-butyl, te(?(?ﬂ Ouu'?lgﬁafﬂ%gngfral %)erﬁﬁlﬁwm W}ﬁ&?g{l %%Sgﬁ@??ﬁﬁg ﬁﬁyl@'r ﬂ tut yl or

3- et hyl but rou preferred F partially
o oo apetopaty duide i dspeedthay ol e SR, timeB Bt e len s P ng
partially or conpletely fluorinated straight-chain or branched groups are
consi derfeem haloger. durdrorylor Ceithtaligrgnet anaptiopaliy pasbalbnet sopletelyuor oet hyl , 1,1
di f1 uor oet hyI 1,2-difluoroethyl, 1, 1, 1 -trifluoroethyl, tetrafl uoroethyl,

and penﬂ@frinu&dcﬁﬁt(hydllkyl@ommaeIaatrbjeu,ofttliteint/éﬂtfdnuor onet hyl group or the
pent afl uoroethyl group 1s preferred. A Cl-C5-perfluoroal kyl group is

such s, o, g.CHPyRUESY et pRERREE MR Bolsa O BUPT pRIPRERE R ara T
The. met L@nvt“fotaéﬁ L ﬁ%ﬁc%a%r?‘l‘yéiuaaaaréE’{'rfée@?ﬁ‘gﬁo%?ar?ﬁ?ﬁeg%@ SR Akl
radicals R4 and R5, Ci-C3-alkyl is preferred, whereby the G -C3-al kyl
the invention. Preferred are the CF3 group and the C,Fs group.
The C,—Cs~ or C,-Cg-alkyl groups can be straight-chain or branched and can
stand for a methyl, ethyl, n-propyl, iso-propy!, n-butyl, iso-butyl, tert-buty!, or n-pentyl,
2,2-dimethylpropyl, 2-methylbuty! or 3-methylbutyl group. A methyl or ethyl group is
preferred.
For a partially or completely fluorinated C;-Cs-alkyl group, for example, the
following partially or completely fluorinated straight-chain or branched groups are
considered: fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, 1,1-
difluoroethyl, 1,2-difluoroethyl, 1,1,1-trifluoroethyl, tetrafluoroethy!, and
pentafluoroethyl. Of the latter, the trifluoromethyl group or the pentafluoroethyl group
is preferred.
A C;-Cs-perfluoroalkyl group is defined as a completely fluorinated straight-
chain or branched alkyl group, such as, e.g., CF;, CyFs, C3F5, C4Fq, or CsFy;.
Alkyl radicals R' and R? together with the carbon atom of the chain can form a 3-
to 6-membered ring. The methyl group or the ethyl group is preferred for R' and R%.

As alkyl radicals R* and R’ C-Cj-alkyl 1s preferred, whereby the C,-Cs-alkyl

group can be straight-chain or branched.



group can be straight-chain or branched. 7 The Cl-C5-al koxy groups in A and
Q can be straight-chain or branched and stand for, for exanple, a nethoxy,

et hoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, tert.-butoxy or

n- pent oxy, 2, 2-di et hyl propoxy, 2-metHyl butoxy or 3-methyl butoxy group. A
met.hoxy or ethoxy group is preferred. The C 1-C5-alkylthio groups in A and Q
can be straight-chain or branched and stand for a nethylthio, ethylthio,
n-propyl thio, iso-propylthio, n-butylthio, iso-butylthio, tert.-butylthio
or n-pentyl t hilbg C2Cz-athorsighgupimPyand KR ean bk shesighychain pr branehegrang stand

met hyl butylthio group. A nethylthio or ethylthio group is preferred. The

desi gnat f@nfonakagsis, Amhemvbey, ciake Iepropeansdpiopuey,indsuto:gh irbulexy, br om ne or
iodine atom A fluorine, chlorine or bromine atomis preferred. The NR4R5

N &) by B b R b s BB GRSy o

acyl radicals R4 %nd R5, (CO-Cl:CS-rgIk | is preferred, whereby the C, -C3-
al kyl radfQU8I ACBAIBRY 8F PR GHETOUR BiRelSFeGr anched. The C2- 8- or C2- Cs- al kenyl

group is straight-chain or branched; for exanple, vinyl, prgyg{gl ,
i sopropenyl, bht €rfs;alkylthicsgroupseimA andQgan bebiraightftheinGa-begich - C5- al ki nyl
group is straight-chain or branched; for exanple, C=C, propinyl,

| sopr opi Bithd fdetrhétityithi®)ethyS Ok ini prypylihSo, S46-prd iﬁxio,ﬁ@butaltl@i)ﬁ,cﬂs@%h{y&’thiogr oup, for
exanpl e, cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or

cvctoect e SRS G858y oT0S S UL FRLpUmaLY b g oup can be. o
cyel Ohep%lthy tuh llth'io Epo?lp! iAnr%gt%?fltmotorll e%hr;f?thﬁ)hgariolgp is preferred.
The designation halogen atom or halogen means a fluorine, chlorine, bromine or
iodine atom. A fluorine, chlorine or bromine atom is preferred.
The NR*R? group can mean, for example, NH;, N(H)CHj;, N(CH3),,
N(H)(CO)CH3;, N(CH3)(CO)CH;3, N[{CO)YCHj;],, N(H)CO,CH;, N(CH3)CO,CH;, or
N(CO,CHj),.
As acyl radicals R* and R’, (CO)-C,-Cs-alkyl is preferred, whereby the Cy-Cs-
alky! radical can be straight-chain or branched.
The C;-Cg- or C,-Cs-alkenyl group is straight-chain or branched; for example,
vinyl, propenyl, isopropenyl, butenyl, or isobutenyl is suitable.
The C,-Cg- or C,-Cs-alkinyl group is straight-chain or branched; for example,
C=C, propinyl, isopropinyl, butinyl, or isobutinyl is suitable.
For a cycloalkyl group, for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohepty! or cycloocty! is considered.
The C;-Cg-alkyl(C;-Cg)cycloalkyl group can be, for example, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, or cycloheptylmethyl. The linkage with the chain

is carried out via the alkyl group.



is carried out via the alkyl group. 8 The heterocyclyl group is not

aromati ¢ and can be, for exanple, pyrrolidine, i m dazol i di ne, pyrazolidine,
or piperidine. For an aryl group, ng and napht hyl are consi dered, and
for (G -C8)alkylaryl, benzyl and honBbenzyl are considered. If the aryl

graqup stands for A the phenyl group is preferred. Heteroaryl conprises,

for example, furanyl, thienyl, thiazolyl, oxazolyl, imdazolyl, triazolyl,
pyridyl and rim dyI (G - -AI kyl ) het eroaryl conprises all conbl nations
fromthe def.ﬁpq heéﬁowchwgvzw lsgpwﬁmaﬂ%%i TNt B ARl RYTER RS i c

het er ocycl i ¢ conpounds, in particular the heterocyclic conpounds that are
ment i onethnidyzohidine, pyrhelidinek exgeipeviidine.t he chain is carried out via the alkyl
group, which in turn is linked to any chem cally possible position of the

het erocyclic C6- al kyl ,
C2- C6- al kenyl p%%%m@%hm%d h@ﬂgﬁ ag&%lﬁg@g FJ‘enlrill ﬁs(cﬁ?&%@% NR4R5 | n

the ring, _th bst it ut dar n or , phene ro 4 or 1-
substi tug‘?ﬂ Fang bjr eo{neorbg :fy$ %d?re ugﬁrﬂ’e ary.ll. e %m%{ Fogen#ﬁs)e he%f;g Oé%

sel ect ed, |ndependently of one another, fromthe group that consists of

G - C5- al l@)ﬂr?fe@?d-CS- al koxy, Cl-C5-al kylthio, G -Cs-perfluoroal kyl, hal ogen,
hydr oxy, cyano, nitro, -O(CH2)n-O, -O(CH2), CH2-, -OCH=CH,6 -(CH2), +2-,
(wher eby n = Heteroa?yl camgritdsefor exampla) fusnyyement!otimazalydl/ cxezagl, bon at ons are
linked to directly adjacent ring-carbon atons), or NR4ARS (whereby R4 and R5,

T R e, O
- G- perf| uo{a?(llglsﬂkyl)ﬁ O%T)/rf comprises all combinations from the definition of alkyl
given above with monocyclic aromatic heterocyclic compounds, in particular the
heterocyclic compounds that are mentioned by name. The linkage with the chain is
carried out via the alkyl group, which in turn is linked to any chemically possible
position of the heterocyclic compound.

The substituents of groups in R’ can be C,-Cg-alkyl, C3-Cg-alkenyl, Cp-Cs-
alkinyl, C;-Cs-alkoxy, halogen, hydroxy, and NR'R’,

In the ring, the substituted aryl, benzy! or phenethyl groups carry 1-4 or 1-3
substituents, preferably 2 substituents.

The substituents for A can be selected, independently of one another, from the
group that consists of C,-Cs-alkyl, C,-Cs-alkoxy, C;-Cs-alkylthio, C;-Cs-perfluoroalkyl,
halogen, hydroxy, cyano, nitro, -O-(CH,),-O-, -O-(CH,),-CH>-, -O-CH=CH-,
~(CHz)p+2-, (whereby n = 1 or 2, and the terminal oxygen atoms and/or carbon atoms are
linked to directly adjacent ring-carbon atoms), or NR*R’ (whereby R* and R®,
independently of one another, are hydrogen, C,;-Cs-alkyl or (CO)-C,-Cs-alkyl).

C-Cs-Alkyl, Cy-Cs-alkoxy, Ci-Cs-alkylthio, C,-Cs-perfluoroalkyl, halogen,

hydroxy, -O-(CHz)p-O-, -O-(CH;),-CHs-, -O-CH=CH- and —(CH;)p+>- are preferred.



hydroxy, -O(CH2), O, -O(CH), CHZ-, -OCH=CH and -(CH2)"+2- are
preferred. 9 Cl1-C5-Akyl, d-C5-al koxy, d -C5-al kylthio,

C - C5-perfluoroal kyl, hal ogen, hydroxy, -0-(CH2) O and -O (CH2)"-CH2- are
especially preferred. In particular, c?orrpounds whose substituents of A are
selected fromthe group of Cil-C5-al kyI CJ- C5- al koxy, G -Cs-al kylthio,

Ci - C5- perfl uoroal kyl, hal ogen and hydroxy are a subject of the 1invention.
Conmpounds whose substituents of A are sel ected fromthe oup of

-0-(CH2) - O, - Bifeddlkylcp-Cs-alkoxgHe cfds-atdthiop ExtS)speptivorpal g;YlehQi%f*}'ls-O(Cl—IZ)
O and -O(CHZ), CHz-, are another subject of the invention. Conpounds of
formul a 1hydnoxywhDe(CHR)rOamsd 00EhyiCHadicaheaddlty pletised. Supatictlaent s are
selected fromthe group of hydroxy, G -Cs-al koxy and hal ogen, are anot her

subj ect  otompsuriddvaRtd afbstithbis BPJAJ &M@é?&téi?ifrbxﬂ'tﬁé £fdap 3ne, substyltetean
patterns in ring A are a spe0|a subj ect of the |nvent|on

dor var v AN 2RO o JeT ER R RRAOF e R RO RSB e

carbonyl group are preferred. Corrpounds of formula | according to claim1,
in which BY$f8¢Hs for a nmethylene group that is optionally substituted by a
met hyl or ethyl group, are a special subject of the invention. Conpounds
accordi ng to clampoindsi whoshisastiQensan s\ @ebelnatod Kioazthk grqup o«dui nazol i nyl ,

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

i ndazol yl . odidhyglicni msletnyIcH,dI-bydRetsoiAg o{@w o B&'ﬂ@rhﬂ'{v deg@pyj),-or i ndol yl
group that is Iinked via any position, are j ect of the 1nvéntion.
and ~O-(CH,),-CH»-, are another subject of the invention.

Compounds of formula I, in which A means a pheny! radical and whose
substituents are selected from the group of hydroxy, C;-Cs-alkoxy and halogen, are
another subject of the invention.

The following definitions and substitution patterns in ring A are a special subject
of the invention: 2,5-disubstituted phenyl derivatives and 2,4-disubstituted phenyi
derivatives.

For radical B, the unsubstituted methylene group and the carbony! group are
preferred.

Compounds of formula [ according to claim 1, in which B stands for a methylene
group that is optionally substituted by a methyl or ethyl group, are a special subject of
the invention.

Compounds according to claim 1, in which Q means a benzothiazolyl,
quinazolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, 1,7- or 1,8-naphthyridinyl,
indazolyl, dihydroindolonyl, dihydroisoindolonyl, benzimidazoly! or indolyl group that

is linked via any position, are a subject of the invention.



10 Conpounds of formula | in which Q nmeans a benzot hi azol yl, qui nazolinyl,
qgui noxal i nyl, cinnolinyl, indazolyl, phthalazinyl or a 1,7- or

1, 8-naphthyridinyl group that is linked via an position are another subject
of the invention. Preferred radicals & are quinazoline, benzothiazole,

napht hyri di ne, indazole, indolone, benzim dazole, and isoindol one.
Especially preferred are qui nazoline, indazole and benzi m dazole. Radical Q
can be linked via any ring-carbon atomto the (NH)-group of the <chain. 5-
and 8- posi ti oﬁgmao@cgroéf@nwéaﬂ ingrhieh@ medns azsnzatleiazqlig uinpeoligeil. noxal i ne
ring, the cinnoline ring and the phthal azine ring; 3- and 5-positions are
preferr eguihomlinbe cinhaphglhindazblviephthaigzinglng a7l 7-and, Magpbdiytidinys gaug pref erred
for the di hydroi ndol one, di hydroisoi ndol one, benzi m dazol e, indazol e,

| ndol e agg, hhﬁm@@%%nro@lﬁeheréa &erE@cge&B?ﬂﬁqﬁ%%eﬁ of this invention, the

expressi on that I'i nk e Vi a ring-carbon atom or any position"

nmeans any pos C | inka t wee e of car on atons of the
het er ocycl i ¢ E@Eﬁf&@ lé@d“'f Hgln&ﬁ?%&eelawz%tﬁlag Hﬂgﬂlﬁﬂwo’fn %4%mila 1. Q
can be substituted by one or nore radicals fromthe group of G -C5-alkyl,

Cl - C5- altidelope, lesd@ﬂqkﬁyanmrselnd@joneszfaﬂlucneramzwe qNileayEs, hydr oxy,
cyano, nitro or NR4R5, whereby R4 and R5, independently of one another, can
be hydr oggazol€indberaikihzade. (CO-C i -C5-al kyl. The G -C3-al kyl group, t he
Ci - C5-al koxy group, the hydroxy group, the G -C5- perfluoroal kyl group and

hal ogen at omsradie, Ry edhd l?rﬁ(ed-l;haedn? rifgScafbdtVdtod O Wit (NFNEarofly 8f @iy 9r oup and

hal ogen atons are especially preferred Ant her subject” of this invention

fol I ows fﬁa%rln 5 haei\ldr?posllt? 3 a}c'eoprrefA i‘red for tﬁzqumaz‘ohlgg' ring, the quinoxaline ring, the

cinnoline ring and the phthalazine ring; 3- and 5-positions are preferred for the
naphthyridine ring, and 7- and 4-positions are preferred for the dihydroindolone,
dihydroisoindolone, benzimidazole, indazole, indole and the benzothiazole ring.

For the purposes of this invention, the expression that Q “can be linked via any
ring-carbon atom or any position” means any possible chemical linkage between one of
the carbon atoms of the heterocyclic compound Q and the NH group of the compound of
formula I.

Q can be substituted by one or more radicals from the group of C,-Cs-alkyl, C;-
Cs-alkoxy, C-Cs-alkylthio, C,-Cs-perfluoroalkyl, halogen, hydroxy, cyano, nitro or
NR'R’,
whereby R* and RS, independently of one another, can be hydrogen, C;-Cs-alkyl or
(CO)-Cy-Cs-alkyl.

The C;-Cs-alkyl group, the C;-Cs-alkoxy group, the hydroxy group, the Ci-Cs-
perfluoroalkyl group and halogen atoms are preferred. The C;-C;-alkyl group, the
hydroxy group and halogen atoms are especially prefered.

Anther subject of this invention follows from the meanings for A, R', R%, R?, R",

R’, B and Q, disclosed in the Examples, and all possible combinations thereof,



R5, B and Q disclosed in the Exanples, and all possible conbinations
thereof. 11 The conpounds of general fornula |I according to the invention
can be present as different stereoisoners because of the presence of
asymmetry centers. Both the racemat eslland the separately present

stereoi soners are part of the subject of this invention, Wth respect to
their active strength, the separately present stereoisoners, i.e.,
(+)-enantionmers and (-)-enantioners, are a special, subject of this

i nvention. |n Thecoppaindynelsonpal tmybuigsordingde Mes avertonfan 8¢ presei 2pr esent
as salts, the latter can be in the formof, for exanple, hydrochloride,

sul fate, differamt etcreplsospisaicegusp oV tlegtresgncensf] asmnmetrf cemtert Botli det r at e,
benzoate, nmesylate, citrate or succinate, which can be obtained according
to the metdgdsict et (haseakiOWrdsenQRGedikinhdre frei daridTehfubiccT BERRY ocess for the
production of the conpounds” of W98154159, W00/ 32584 and W02/ 10143 can

al so be ulsh%d t'Eoor t he production of the conpounds according to the

i nvention' FOr 't he i nkage of the benzothi azol e, qui nazol i ne, qui noxaline,
cinnoline, indazole, phthalazine, 1,7- and 1, 8-napht hg/ri di ne,

di hydr oi ndol on&thdrspgefrtaitheds e streneth, ghssepasatsd), BIcserd sersosomsTyi-dups t hat
are characteristic of the conpounds according to the invention, the

f ol | ow ng(+prenemsBness aph(-camnbiempes; fromrspecialAubject drthB imve®olR, R, () pN, -~
RqlJ C- R WR A COA. " AfulAOwWAXNHO O HO t3R N, [or]

In the case that the compounds of general formula [ are present as salts, the latter
can be in the form of, for example, hydrochloride, sulfate, nitrate, phosphate, pivalate,
maleate, fumarate, tartrate, benzoate, mesylate, citrate or succinate, which can be
obtained according to the methods that are known to one skilled in the art.

The process for the production of the compounds of W098/54159, W0O00/32584
and W002/10143 can also be used for the production of the compounds according to the
invention. For the linkage of the benzothiazole, quinazoline, quinoxaline, cinnoline,
indazole, phthalazine, 1,7- and 1,8-naphthyridine, dihydroindolone, dihydroisoindolone,
benzimidazole or indole groups that are characteristic of the compounds according to the

invention, the following process steps can be performed:

Al)
for B=CO
RLK Q It . w
® {3-M R\\ & ? F04 R\ it
nxf“co,n R L smg —— ,'(\/H,mm
s A e A oo
Q

o IR, SI-R3

0 dmn

1)
[or]
A O-keto acid of general formula (II), in which A, R' and R? have the meanings

that are indicated for formula (1), is converted with an aminobenzothiazole,



A 11-keto acid of general formula (l11), in which A, Rl and R2 have the

meani ngs that are indicated for fornula (1), is converted with an

am nobenzot hi azol e. 12 am noqui nazol i ne, am noqui noxal i ne, am noci nnol i ne,
or ami nopht hal azi ne derivatives (Q NH) into 11-ketoanide (111), whereby A,
R .and R2 have the above-indicated neanings, in the way that is known to
one skilled in the art. For exanple, 11l-ketoamde (lIl) is obtained with use
of dehydrating coupling reagents, as they are known from_peptide chem stry,
e.g., di epirashinagdlenss podioqringeale, amipgciaheliiteh o1 aminapiihalgzing dgdvatives

et hyl carbodi i m des, or by upstream conversion of the acid into an acid

chlori de,(QEI\IHz)dnto\M-ké'toﬁxﬁid@mMg,)th&bjr de ROin PROIS cafdhavbssijei@at reaction with
QNH2. 1 20 ANHQ (Ill') O Conmpound (I1l) is reacted either with an al kyl

| d_R3-M_in which h . - i ndi ‘ d
St ands. {OTaes A hErAl s BT bR AR RSB, TR 2

with X = hal ogen (chlorine, bromne, or iodine), or by reaction with
conpound ({I)vg obtaired 3@h-usg of dehyylratinh spalingregeats, asHhenprekaowndiogat ed nmeani ng,
and R6 refers to a Cl-C5-al kyl group, and the three R6 groups nust not be
t he sane peptidetdhemiptieseng dicgtlobegdtabodsimideogl-(3-dimediigrindpidpsl)-3or bases,
such as, for exanple, alkali carbonates (J Am Chem Soc. 1989, 111, 393),

to  formeh§d R RARNS Hy! dpstrdain 8 ersion of the acid into an acid chloride, e.g.,

with thionyl chloride or POCI; and subsequent reaction with Q-NH,.

RL rR2Q
AX/“WNH-Q

ay ©

Compound (II1) is reacted either with an alkyl metal compound R’ -M, in which
R? has the above-indicated meanings and M stands for an alkali metal (lithium, sodium
or potassium) or MgX or ZnX with X = halogen (chlorine, bromine, or iodine), or by
reaction with compound (1V),

(R®);Si-R’
(IV)

whereby R? has the above-indicated meaning, and R refers to a C,-Cs-alkyl group, and
the three R® groups must not be the same, in the presence of a catalyst, e.g., fluoride salts
or bases, such as, for example, alkali carbonates (/. Am. Chem. Soc. 1989, 111, 393), to

form title compound (I).



for B=CORR nA R R Qpp~ R R \~p ", vaream (' not,, KHO 2.
JfI,SrR O3, vxirn Mai it) [Key: verestern = esterification verseifen =
saponification] As an alternative, ’\-k?xo acids (Il) can also be esterified
to compounds (V), R' R2 O- A" 'CO2R7 in which A R and R2 are
defi'ned as described above, and R7 is G - C4 al kyl, according to commonly
used nethods, e.g., with thionyl chloride in nmethanol or ethanol or with
nmet hyl iodide and al kali carbonate, and can be reacted anal ogously to
reaction uence Al) from(lll) to (1) with alkyl conpounds of formula

| 23-M in which R3 has the above- indicated neanings, and Mstands for an
al kal i metfad B €GC®hi um sodi um or potassiun) or MX or ZnX with X = hal ogen
(chl orine, brom' ne, or iodine), or with (R6)3Si-R3 to form conpound (VI).

R~R2 ~R3 A ~COZR7 VL )e? Thgmestgrﬂ §VI) i s saponified under standard

condltlons S ﬁaLkal,x %i de solution, to acid (Vla; R7
= H. The aci d C(O | apmds reacted for couﬁ icng Wi t h an am noqui nazol i ne,
anm noqui noxalk# ne, ami noci npgline, am noi ndazol e, am nopht hal azi ne,

[Key: verestern = esterification
verseifen = saponification]
As an alternative, (I-keto acids (II) can also be esterified to compounds (V),
R\ R* O

A COR’
V)

in which A, R! and R? are defined as described above, and R is Ci-Cs-alkyl, according
to commonly used methods, e.g., with thionyl] chloride in methanol or ethanol or with
methyl iodide and alkali carbonate, and can be reacted analogously to reaction sequence
A1) from (II1) to (I) with alkyl compounds of formula R’-M, in which R? has the above-
indicated meanings, and M stands for an alkali metal (lithium, sodium or potassium) or
MgX or ZnX with X = halogen {chlorine, bromine, or iodine),

or with (R®);8i-R® to form compound (V).

rRL R? R®

A co.R’
HO 2
(V)

The ester (V1) is saponified under standard conditions, for example aqueous
alkali hydroxide solution, to acid (Vla; R’ =H).

The acid (VIa) is reacted for coupling with an aminoquinazoline,
aminoquinoxaline, aminocinnoline, aminoindazole, aminophthalazine,

aminonaphthyridine, aminobenzothiazole, aminodihydroindolone,



am nonapht hyri di ne, am nobenzot hi azol e, am nodi hydr oi ndol one, 14

am nodi hydr oi soi ndol one, am nobenzi m dazol e or am noi ndole with use of a
conventional activating reagent, e.g. %hi onyl chloride, optionally in the
presence of a catalyst such as dinet h)} am nopyridine, to formtitle
conmpound (I). B) for B = a nethylene group that is optionally substituted
by nmethyl or ethyl R RR RB3a) R R R3 ~( NH-Q AO‘BA‘ Ob) R R R3O0

R R2 R3 NH R1 d H- Ca
A conpoun %&B)ﬁlé QIsin %?%P‘é‘lr{og{%‘ I:QZIQIOI" Imjmnqi?dqi& F?g“l% - a RQ ~\C(x~/e| | ~ Lg)

AOBAHOB (VII) (MIl) in which A Band Rl, R2 and R3 have the
above- i ndiceaseationnd aetivagag rfalggntl_@gnﬁaml ghlprids, optlonally in the presence of a

catalyst such as dimethylaminopyridine, to form title compound ().

B)

for B = a methylene group that is optionally substituted by methyl or ethyl

R\ R? R’ a) Ry RZ R’
— _NH-Q
AT B AN
b) ‘
R\ R? R’ 6 R\ R? R’
NH, — NH-Q

A compound of general formula (VII) or (VIII),

LG
W RN
(Vi) (Vi)

in which A, B and R', R? and R® have the above-indicated meanings, and .G means any



| eavi ng group such as halide or sulfonate, is reacted with a conpound of
general formula (I1X) or (X) @QNHRO QN=C=O (IX) (X) in which RO neans a
hydrogen atom a Cl-C5-acyl group or al koxy or aryl oxycarbonyl group, and Q
has t he above-indi cated neani ng, wheréby radical R9 is cleaved off, or an
internedi ately forned oxazolidinone (cf, e.g., S. J. Brickner, D K

Hut chi nson, M R Barbachyn, P. R Manninen, D. A Uanowicz, S. A Garnon,
K. C Gega, S. K Hendges, D. S. Toops, C W Ford, G E. Zurenko J. Med.

Chem 1996qvimBgrofy Sichi s halileavsationatt Hs rdaoted exargpianpond @6 genecad] Kadnula
hydr oxi des to produce title conmpound (I). b) Another nethod consists in

reacting(?mﬂgds of formula (VM) or (VIIl) with nitrogen nucl eophiles,
for exanple azide salts or anmonia, whereby in the first case, a reduction

step follows in the way that is known to one skilled in the art, e.g., with
conpl ex hydride reagents, such as |ithium alum num hydride, or by a
transition netal - catalyzed hydrogenolysis to &oduce conpounds of formula
(XI). RL 2 ~R3 A" v | 'B®M¥I-BHO (X) Radiéd6RIR3, A and B are equal ly
i nportant as indicated above. 16 c¢) Conpound (Xl) can be converted under
base catalysis, e.g., in thelXpresence of terti@)y am ne bases or alkali
carbonates or al kali hydroxi des, or under transition netal

in which R? means a hydrogen atom, a C;-Cs-acy! group or alkoxy or aryloxycarbony!l

group, and Q has the above-indicated meaning, whereby radical R’ is cleaved off, or an
intermediately formed oxazolidinone (cf., e.g., S. J. Brickner, D. K. Hutchinson, M. R.
Barbachyn, P. R. Manninen, D. A. Ulanowicz, 8. A. Garmon, K. C. Grega, S. K.

Hendges, D. S. Toops, C. W. Ford, G. E. Zurenko J. Med. Chem. 1996, 39, 673) is

cleaved with, for example, aqueous alkali hydroxides to produce title compound (I).

b)

Another method consists in reacting compounds of formula (VII) or (VIII) with
nitrogen nucleophiles, for example azide salts or ammonia, whereby in the first case, a
reduction step follows in the way that is known to one skilled in the art, e.g., with
complex hydride reagents, such as lithium aluminum hydride, or by a transition metal-

catalyzed hydrogenolysis to produce compounds of formula (XT).

R\ R? R’

A B
HO
(X1)

Radicals R'-R?, A and B are equally important as indicated above.



catalysis, e.g., palladiumcatalysis (J. P. Wlfe, S. Wagaw, J.-F. Marcoux,
S. L. Buchwald Ace. Chem Res. 1998, 31, 805; J. F. Hartwig Ace. Chem Res.
1998, 31, 852), wth a hal ogenated qU|nazoI|ne gui noxal i ne, cinnoline,

i ndazol e, phthal azi ne, naphthyridi ne, Benzothlazole di hydr oi ndol one,

di hydr oi soi ndol one, benzim dazole or indole, into title conmpound (1). d)
Finally, title conmpound (lI) can al so be synthesized with Q NH2 by reductive
am nation of a conpound of formula (XI1), which can be obtained by neans of
reduct i on <or al kyl'ation from conpound (VI) according to the nethods that are
known to one skilled in the art, whereby, e.g., sodi um cyanoborohydri de,
sodi um tri acet @ompdnad 0Xydan de c@ﬂvehydi uade basescaCiyisd, der A tiksprasehedeiti ng agent
under palladiumcatalysis. R R2 RB AO HORa (X I) R8 means hydrogen,

met hyl or t@rth)éJ arﬁﬁ@%ﬁééb Bﬂal i Lo %r'ailﬁnﬁrhérﬁro&ﬂﬁ% Qf’cfdngi%fn n§&£1 the

met hyl ene group e case at t onpoun general formula
are present as.salts . . be, a he for f

hydr ochl orFHESIS Engﬁaﬁ%adr‘]‘f{}’ﬁ?té@é{ﬁﬁﬁo?g%‘%é; [ﬁg@‘éﬂ !ﬂ e, arﬁ‘ﬁ'}xeg]t]g', f umar at e,
tartrate, benzoate, mesylate, citrate or succinate. |If the conpounds

accor di ng Bushwalsl 4aeveheri.dtesalW8ps bR0At ). &'s Harverilec. divruRes 1998.7dy8%4an be

separated into pure, optically active forns according to the nethods of 17
racenat e sgfiad bilogated dfuirabslideaguihbailink acipgingkinldzk, phthklginay t . For

exanpl e, the racemic mxtures can be separated by chronatography on an even
optical |y gghh¥diGe Hehfthiazole, dihydroindolone, dihydroisoindolone, benzimidazole or

indole, into title compound (I}).

d)
Finally, title compound (I) can also be synthesized with Q-NH; by reductive
amination of a compound of formula (XII), which can be obtained by means of
reduction or alkylation from compound (VI) according to the methods that are known to
one skilled in the art, whereby, e.g., sedium cyanoborohydride, sodium triacetoxy
borohydride or hydrogen 1s considered as a reducing agent under palladium catalysis.
R\ R? R

(Xih) R

R® means hydrogen, methyl or ethyl according to the substituents that are defined
for the methylene group in B.

In the case that the compounds of general formula I are present as salts, this can
be, for example, in the form of hydrochloride, sulfate, nitrate, phosphate, pivalate,
maleate, fumarate, tartrate, benzoate, mesylate, citrate or succinate.

If the compounds according to the invention are present as racemic mixtures,

they can be separated into pure, optically active forms according to the methods of



-

material (CH RALPAK AD(r)) into the pure isoners. It is also possible to
esterify the free hydroxy group in a racem c conpound of general fornula I
with an optically active acid. The diastereoi soneric esters that are
obt ai ned can be separated by fractionat’®d crystallization or by

chr omat ogr aphy. The separated esters are then saponified in each case to
the optically pure isonmers. As an optically active acid, for exanple,
mandel i ¢ acid, canphorsulfonic acid or tartaric acid can be used. The

bi ndi ng ofra¢dmeate sepstading et ars fameliagltecectkiiddcioite arbcEptaxampERjheanetndt her
steroid hornone receptors (mneral corticoid receptor (M), progesterone

receptor (BRiure2OH RNEHAIRA by LBRMAriNR on drsevex aplingl atithcdher ai d of
reconbi nantly produced receptors. tosol preparations of Sf9 cells, which

had been infected with reconhinant bacul oviruses, which code for the GR
are used fBReERdCHIRALEGS AlTIa8to the PuisHaRGrs ol 1s lp pessbleivcstesifipdeance

[ 3H] - dexanet hasone, the substances show a high to very high affinity to GR

Mor eover, ﬁ%ﬁ%@%&@ﬁin@‘ naf:é?ﬁi@‘ébﬁlgﬁ)ﬁﬂd éftge:la&xiat MQ1ab1ywﬁyh§ Rlal1P8tive

gui noxal i nes, “ci nnol I nes, 1 ndazol es, phthal azi nes, napht hyri di nes,

benzot hi azol I hydr.oi ndol ones i hydr oi sai ndol one epzim dazol es and
"ndoles 1 riidaphe dekiPTSUROR SRS trinP PR SR PR ey By B pie

gl ucocorticoid receptor. Exanmple 2 thus shows, e.g., the follow ng profile:
| C50( GR)  =crystglipgism; or bysbrowryosragtso (PrR)separaied etep ase therpapspifieddn gachhe
compound of Exanple 52: 1C30(GR) = 10 nnol; 1C5o(MR), |1C50(PR), |C50(AR) >
17nmol . As @se pobeopiially por ieattar Asrakaticaindctve adié, fanetanpkd, mandeliory acti on
of glucocorticoids, the GR-nediated inhibition of the transcription of

Cyt0ki”eswmﬁgQ%ﬁhﬂﬂmnﬂﬂﬁﬁﬁﬂﬁ8§mn%ﬂ5¥ﬂ@§a Qfher pro-inflammatory factors
p

is considered. This inhibitionis is roduced by an interaction of the GR

wi th other tr anﬁl%rblilri)&ihé) Dr 12L& ShceSroTne glﬁgéclort?cnogd Pcla'é-eptor (GR) and other

steroid hormone receptors (mineral corticoid receptor (MR), progesterone recepior (PR)
and androgen receptor (AR)) is examined with the aid of recombinantly produced
receptors. Cytosol preparations of Sf9 cells, which had been infected with recombinant
baculoviruses, which code for the GR, are used for the binding studies. In comparison
to reference substance [*H]-dexamethasone, the ‘substances show a high to very high
affimty to GR.

Moreover, the compounds of formula (I) substituted by quinazolines,
quinoxalines, cinnolines, indazoles, phthalazines, naphthyridines, benzothiazoles,
dihydroindolones, dihydroisoindolones, benzimidazoles and indoles that are described
here show a high selectivity for the glucocorticoid receptor. Example 2 thus shows, e.g.,
the following profile: ICsp(GR) = 1.8 nmol; ICso(MR), ICso(PR), ICs50(AR) > 1 Omol,
and the compound of Example 52: ICs5,(GR) = 10 nmol; IC5o(MR), IC;5¢(PR), ICso(AR)
> 1 Omol.

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



kappa-B (for a survey, see Cato, A C. B. and Wade, E., BioEssays 18,
371-378, 1996). The conpounds of general fornmula | according to the
invention inhibit the secretion of cytokine IL-8 into the human nonocyte
cell Iine THP-1 that is triggered by Vﬁpopolysaccharide (LPS). The
concentration of the cytokines was determned in the supernatant by neans
of comercially available ELISA kits. The anti-inflanmmtory action of the
conpounds of general fornmula | was tested in the animal experinment by tests
in the crprodvcedibly-andatgeastion af tha frFarvith wthen traagcsiptipm fagtoss e g .JAPHapd Ned.
(1995), 182, 99-108). To this end, croton oil in ethanolic solution was
appl i ed tgpped {fyr 4 eurvdie senCara) &) CeBrand Whee, EeBioBsshgd E3)G85-378r1€96). S0
applied topically or systemcally at the sanme tine or two hours before the

croton oil. Afmcoéigvo%ﬂd@%eﬁerai fb‘?muﬁiqraclf\ﬁ'hgféttoWin@ﬁﬁ)ﬂﬁ@‘ébﬁ%&a yardstick

for inflamatory edema, the peroxidase activity as a yardstick for the

i nvasi ons_of .granul ocyt .and, the el astase act.ivi .yardsti,ck for the
| vasi on SEreEnEr BuRGhE &5 SRR BTREL AN A ingetete-F e o RisGRt B of

general formula | inhibit the three above-nentioned inflammti on paraneters

bot h af t ekpapepisaesharidaithl®) s Thaeonsantsaina the cydgldnesnvas dethaminedtin thei on. One of
the nost frequent undesirable actions of a glucocorticoid therapy is the

so- cal | edsupginarant by thealaifesimnjatfially dafilable LIS A kidl ucocorti coi de:
| mmunol ogi sche G undl agen, Pharmakol ogi e and Therapi erichtlinien,

[ G ucocorti coifss ki i :
Qui del i nes], V?lzes“gl:t]lglgﬁgl?l Hﬁ ?dc g&\l?er agig%rglgﬁnggﬁgé?}gﬁéb%ug]ﬁ?ﬁ%ﬁt% d 1998] .

T 225 Sk Bk AT AR SRR o B e ™
acids, which are produced fromthe degradation of proteins (catabolic
action of (. Gkriddeb(1996di183) 99-N0&el odhis\ere, @otopieal 1@&5@5@@ WIHHONMRS i smin the
liver is tyrosinamino transferase (TAT). The activity of this enzynme can be
det er mi negpplied ropida¥igno tH2 animals’ ears. The test substances were also applied topically or

systemically at the same time or two hours before the croton oil. After 16-24 hours, the

ear weight was measured as a yardstick for inflammatory edema, the peroxidase activity

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 [ inhibit the three above-mentioned inflammation parameters both after topical

administration and after systemic administration.

One of the most frequent undesirable actions of a glucocorticoid therapy is the

so-called “steroid diabetes™ [cf., Hatz, H. J., Glucocorticoide: Immunologische

Grundlagen, Pharmakologie und Therapierichtlinien, [Glucocorticoids: Immunological

Bases, Pharmacology and Therapy Guidelines], Wissenschaftliche Verlagsgesellschaft

mbH, Stuttgart, 1998]. The reason for this is the stimulation of gluconeogenesis in the

liver by induction of the enzymes responsible in this respect and by free amino acids,

which are produced from the degradation of proteins (catabolic action of

glucocorticoids). A key enzyme of the catabolic metabolism in the liver is tyrosinamino

transferase (TAT). The activity of this enzyme can be determined from liver



honogenat es by photonetry and represents a good neasurenent of the
undesirable netabolic actions of glucocorticoids. To neasure the TAT

i nduction, the animals are sacrificed 8 hours after the test substances are
administered, the livers are renpved, alfd the TAT activity is nmeasured in
“the honogenate. In this test, at doses in which they have an
anti-inflammatory action, the conpounds of general fornmula | induce little
or no tyrosinam no transferase, Because of their anti-inflammatory and, in
addi tion, bkemegeapteebyphotompinranbeppews 8igved msasuasnetp o therundagitaple act i on,

t he conpounds of general formula | according to the invention can be used
as nedi cat mefbolivictibheaf glecdconicopisofoytheasing tid TARenddonbohoie aginpdd &rel ogi ¢
conditions in mammal s and humans: In this case, the term "Dl SEASE" stands

for the fOéacH%c{lﬂSeh&Hk SR IRNR st s(llbgtmlfdéggredddﬁﬁﬁr%ﬁ?edt hﬁthv%fsear@%ma%ﬁd by

i nfl ammat ory, rgi ¢ and/or prol |ferat|ve processes Chronic, obstructive

I di b h f
i or ent BFG) mectotogy e tidedaeni ) B g LB Tk 1 ©

allergic alveolitis, - Al fornms of pulnonary edema, primarily toxic
pul monary katerma anti-iglnemignsecsionnie gerapeinsiraf senesal f@@pﬂé@i anweé@&w s
di sease (ii) Rheumatic di seases/autoi nmune di seases/joint diseases that are

acconpani efb Byodindmiastraiseryse. al | ergi c and/ or proliferative processes: - All
forms of rheumatic di seases, especially rheumatoid arthritis, acute

rheumatic feverBedagéeyJBfﬁélﬂ' fn'?l%Hfﬁ%ér?aand iReaghibY St dIREdiLi s - Inflammatory

soft-tissue di seases of ot origins

immunosuppressive and antlproliferative action, the compounds of general formula I
according to the invention can be used as medications for treatment or prophylaxis of the
following pathologic conditions in mammals and humans: In this case, the term
“DISEASE” stands for the following indications:
(i) Lung diseases that are accompanied by inflammatory, allergic and/or proliferative
processes:
- Chronic, obstructive lung diseases of any origin, primarily bronchial
asthma
- Bronchitis of different origins
- 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
(it) Rheumatic diseases/autoimmune diseases/joint diseases that are
accompanied by inflammatory, allergic and/or proliferative processes:
- All forms of rheumatic diseases, especially theumatoid arthritis, acute
rheumatic fever, polymyalgia rheumatica
- Reactive arthritis

- Inflammatory soft-tissue diseases of other origins



20 Arthritic synptons in the case of degenerative joint diseases
(arthroses) Traumatic arthritides Collagenoses of any origin, e.g.,
system c | upus erythenmat odes, scleroderm a, polynmyositis, dermatonyositis,
Sjogren's syndrone, Still's syndrone, 2Felty's syndrone (iii) Allergies that
. are acconpani ed by inflammatory and/or proliferative processes: - Al forns
of allergic reactions, e.g., Quincke's edema, hay fever, insect bites,
allergic reactions to pharmaceutical agents, blood derivatives, contrast
medi a, etc., anaphylAadiritic sshpaims iurthé cae bfidegeaniatied jotiardigbdes i(@throdey)
Vascul ar inflammations (vasculitides) - Panarteritis nodosa, tenporal
arteritis, erythema madosimyliqler matol ogi cal diseases that are acconpani ed
by inflammatory, allergic and/or proliferative processes: - Atopic
dermatitis (primaril 11i n_ chi I(ﬁ.ren) . - Psoriasis - Pi t%tili asia rubra pilaris -
Eryt hemat ous di seas&LU2gFMO5TN &Y BYSHk £LesLRemicdyRs crgthgmatofiesi at i on,
chem cals, bums, etc. - Bul|ous dermatoses - Diseases of the |ichenoid
group, - Pruritis @Eelepdermaip, palymyesies. deimtomyositisSiigrerhesindegreMiill’s Rosacea
- Penphi gus vul garis
syndrome, Felty’s syndrome
(ii1) Allergies that are accompanied by inflammatory and/or proliferative processes:
- All forms of allergic reactions, e.g., Quincke’s edema, hay fever, insect
bites, allergic reactions to pharmaceutical agents, blood derivatives,
contrast media, etc., anaphylactic shock, urticaria, 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, bumns, etc.
- Bullous dermatoses
- Diseases of the lichenoid group,
- Pruritis (e.g., of allergic origin)
- Seborrheal eczema
- Rosacea

- Pemphigus vulgars

- Erythema exudativum multiforme



- Erythema exudativumnmultiforme 21 - Balanitis - Wulvitis Hair | oss such
as al opecia areata Cutaneous T-cell |ynphoma (vi) Kidney di seases that are
acconpani ed by inflamatory, allergic and/or proliferative processes: -
Nephrotic syndrome - Al nephritides €Vii) Liver diseases that are
acconpani ed by inflamatory, allergic and/or proliferative processes: Acute
liver cell deconposition - Acute hepatitis of different origins, e.g.,

viral, toxic, pharmaceutical agent-induced - Chronic aggressive hepatitis
and/ or chronic inteB#lanttsnt hepatitis (viii) Gastrointestinal diseases that
are acconpani ed by inflamuatory, allergic and/or proliferative processes: -
Regi onal enteritis (uldh®' s disease) - Colitis ulcerosa - Gastritis -
Ref | ux esophagitis - U cerative colitis of other origins, e.g., native sprue

(ix) Proctologic di $63968 subRhs AbfecBlLepani ed by inflammatory, allergic
and/or proliferative processes:

- Cutaneous T-cell lymphoma
(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
(viil) Gastrointestinal diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:

Regional enteritis (Crohn’s disease)

- Colitis ulcerosa

- Gastritis

- Reflux esophagitis

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

- Anal eczema

- Fissures



- Anal eczema - Fissures 22 Henorrhoids Idiopathic proctitis (x) Eye

di seases that are acconpanied by inflammtory, allergic and/or proliferative
processes: Allergic keratitis, uveitiszziritis - Conjunctivitis -

Bl epharitis - Optic neuritis - Chorididitis - Synpathetic ophthalma (xi)
D seases of the ear-nose-throat area that are acconpani ed by inflanmtory,
allergic and/or proliferative processes: - Allergic rhinitis, hay fever -
Qitis externa, e.g,, caused by contact dermatitis, infection, etc. -
Qitis nedia (xii) HE‘E}PHF%@?caI di seases that are acconpani ed by

inflanmatory, allergic and/or proliferative processes: - Cerebral edens,
primarily tunor-i-ndutemtliepwistiid edema - Multiple sclerosis - Acute
encephal omyelitis - Meningitis - Various forns of convul sions, e.g.,

i nfanti | e(yodge BBeSpAGABare accompanied by inflammatory, allergic and/or proliferative
processes:
- Allergic keratitis, uveitis, iritis
- Conjunctivitis
- Blepharitis
- Optic neuritis
- Chorioiditis
- Sympathetic ophthalmia
(xi) Diseases of the ear-nose-throat area that are accompanied by inflammatory, allergic
and/or proliferative processes:
- Allergic rhinitis, hay fever
- Otitis externa, e.g., caused by contact dermatitis, infection, etc.
- Otitis media
(xii) Neurological diseases that are accompanied by inflammatory, allergic and/or

proliferative processes:

Cerebral edema, primarily tumor-induced cerebral edema

- Multiple sclerosis

- Acute encephalomyelitis

- Meningitis

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

- Acquired hemolytic anemia



(xiii) Blood diseases that are acconpani ed by inflanmmtory, allergic and/or

proliferative processes: - Acquired henolytic anema 23 Idiopathic

t hronbocyt openi a (xiv) Tunor di seases that are acconpani ed by inflammtory,
allergic and/or proliferative processés: - Acute |ynphatic |eukenia -

Mal i-gnant | ynphoma - Lynphogranul omat oses - Lynphosarcoma - Extensive

net astases, mainly in breast, bronchial and prostate cancers (xv) Endocrine
di seases that are acconpani ed by inflammatory, allergic and/or

proliferative procesdegathic tEeebeeYAReNd? bi t opathy - Thyreotoxic crisis - De
Quervain's thyroiditis - Hashinoto's thyroiditis - Basedow s di sease (Xxvi)
Organ and (tilvy Juendr ansgek dat sre gc@hpanweliguafl baaiataty stlRfde dad/érn ) Severe shock
conditions, e.g., anaphylactic shock, system c inflammatory response

syndr one g%lﬁgf)dﬁ@(ﬂljo'bés)seéubsti tution therapy in: - Innate primary suprarenal
insufficiency, e.g., congenital adrenogenital syndrone

- Acute lymphatic leukemia

- Malignant lymphoma

- Lymphogranulomatoses

- Lymphosarcoma

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

- Endocrine orbitopathy

- Thyreotoxic crisis

- De Quervain’s thyroiditis

- Hashimoto’s thyroiditis

- Basedow’s disease
(xvi) Organ and tissue transplants, grafi-versus-host disease
(xvii) Severe shock conditions, .g., anaphylactic shock, systemic inflammatory
response syndrome (SIRS)
(xviil) Substitution therapy in:

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

syndrome
- Acquired primary suprarenal insufficiency, e.g., Addison’s disease,
autoimmune adrenalitis, meta-infective tumors, metastases, etc.
- Innate secondary suprarenal insufficiency, e.g., congenital

hypopituitarism



- Acquired primary suprarenal insufficiency, e.g., Addison's disease,
aut oi nmune adrenalitis, neta-infective tunors, netastases, etc. - Innate
secondary suprarenal insufficiency, e.g., congenital hypopituitarism 24
Acqui red secondary suprarenal insuffici®€ncy, e.g., neta-infective tunors,
etc. (xix) Vomting that is acconpanied by inflammatory, allergic and/or
proliferative processes. e.g., in conbination with a 5-HT3 antagoni st in
cytostatic-agent-induced vomting (xx) Painsgs of inflammatory origins, e.g.,
| umbago. Moreover: thEIUESHBHORERTY SEPgERal asulfigiensy. 8.8 deHreitivg temoshe
invention can be used for treatnent and prophyl axis of additional
pat hol ogi ¢ condi ti orgc.t hat are not nentioned above, for which synthetic
gl ucocorticoids are now used (see in this respect Hatz, H J.,

d ucocortigal d?éz;xltfﬁ%ﬂﬂ&'i@ﬁc@ﬁz?@ni@l B §H iBGGRatofR AN 4TBI A Ak §rcﬁﬂétative
Ther api erichtlinien,” Wssenschaftliche Verl agsgesél |l schaft nbH, Stuttgart,

1998). Al B{evi ously nentioned indications (i) to (xx) are described in

mor e det aifi™ TR Hat z, H J., Qucocorticoide: |Immunol ogi sche G undl agen,

Phar makol ogi e and Therapierichtlinien, Wssenschaftliche ,

Ver | agsgesel | schaft S®HD combinagan vithion sl T3pstagopist meatosislicregetaiduceths in the
above- nenti oned pat hol ogi c conditions, the suitable dose varies and depends
on, for exanple, theoadtingze strength of the conpound of general formula I,
the host, the type of adm nistration, and the type and severity of the

condi tions thad apgngQﬁhﬁmhﬁ@ﬁﬁﬁ@ﬁgﬁ§e%ﬁmhnﬁiothe use as a prophylactic
agent or therapeutic agent.

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 (1) 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 depénds on, for example, the active strength of the compound of
general formula I, the host, the type of administration, and the type and severity of the
conditions that are to be treated, as well as the use as a prophylactic agent or therapeutic
agent.

In addition, the invention provides:

(D The use of one of the compounds of general formula I according to the

invention or mixture thereof for the production of a medication for treating

a DISEASE;



In addition, the invention provides: (i) The use of one of the conpounds of
general fornula | according to the invention or mxture thereof for the
production of a nedication for treating _a DI SEASE, 25 (ii) A process for
treating a DI SEASE, said process conprises an adm nistration of an anmount of
t he -conpound according to the invention, whereby the anmount suppresses the
di sease and whereby the anount of conpound is given to a patient who
requires such a_pedication; (iii) A pharmaceutical conposition for treating
a DI SEASE, sai diljr eafmdatcess oivbr Ire¥2orde DISEARE. c 53 o (FREESSa COBIIRGRY A0 t he
invention or mxture thereof and at | east one pharnmaceutical adjuvant

and/ or vehicle. |n gemanatraticatli sf @ectunt pi thesuinmucdacdvediax pe dieadvéntioani mal s
when the daily doses conprise a range of | g to 100,000 g of the conpound

according to the i nvﬁﬂérb@nﬂi@e«{modfﬂ sQpproQely thaed;ghite aﬁd‘ v&h@%bf%ﬁ@ afbuhtagfoer
manmal s, for exanpl e the "human, recommended da| y dose Ties in the range

of I g to 100,000 g h d is.a,.dose of 10 to
30,000 g per kg of bcg O\Rgﬁl fﬁlpenqga\ﬁgn%%n%h%g% amed1 (t)lgré of 10 to

10,000 g per kg.of body wei ht For exanp Ie this dose iS_suitably
adni ni stered selidr al Atph@é@af&ama} cop@@ﬂtl%é@i gl R SRS, (saidglreatment
anaphyl actic shock), individual doses can be given that are significantly

above the above- rrentc'tommdesjoseesf theheorfimunds atdooding fto tthe ipvhattonace mix ol
preparations based on the new conpounds is carried out in a way that is

known in the art by hBRoffildiaY Ralthak BRirRAteBBAINGRERAGASREJehivkt h the vehicles
that are commonly used in galenicals, fillers, substances that influence

decomposi ti on, b:g:%gérap seﬁ%%ﬁy/ ééEBlt?E Beze‘?crgt?cte& Hfidx&&‘l@%ﬁien%?e DS,

di luents, flavo ¢orrec oring agen etc nverted into

the desired form of admi ni strat.i
comprise a range of 1 ug to 100, 000 g of the compound according to the invention per

kg of body weight. In the case of larger mammals, for example the human, a
recommended daily dose lies in the range of 1 pg to 100,000 pg per kg of body weight.
Preferred is a dose of 10 to 30,000 ng per kg of body weight, and more preferred is a
dose of 10 to 10,000 ug 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.



In this case, reference is made to Remington's Pharnmaceutical Science, 15 h
Edition, Mack Publishing Conpany, East Pennsyl vani a (1980). For oral

adm ni stration, especially tablets, ?%ed tabl ets, capsules, pills,

powders, granul ates, |ozenges, suspens enuIS|ons or solutions are
suitable. For parenteral adm nistration, |njection and infusion preparations
are possible. 26 For intra-articular injection correspondingly pr epar ed

crystal suspenglons can ? .used. For muscul |nject|on, aqu?Pus and
oi 'y injection'SoRia %ﬁﬂléi}?&eﬁ%ffeéﬁgn in HPEE'@P?G SPoiH ShtpeRBpR: can be
preparations can be used. For rectal admnistration, the new conpounds can
be used i msadhe form of suppositories, capsules, soI utions (e.g., in the

form of enemas) and ointnents both for systemc and for |ocal treatnent.

For pul nonary agninfhssaildrofje@font AguebeyartodiBoudtion §di6tiditor @lispeadiodye used in
the formof aerosols and inhalants. For |ocal application to eyes, outer ear

channel s, aﬁ'&g&héasp&?fﬂ cﬁa%??xleg&%ﬁbﬁs'c%ﬁbe%@éﬁ paranasal sinuses, the new

COI’TpOUI’]dS can be USG ointnents and tinctures in correspondl ng

phar maceut i cal prepaalo For t0|cal Ilctlon r Iat ons in gels,
oi ntments, fatfyr ‘SFTﬁ ?F{{Wf‘é“ra@?‘éél?&“ Wb‘ﬁgﬁ%@a “hﬁﬁ ti nctures are
possi bl e. The dosage of the conpounds of general fornula I should be

0. 01% 20¥%supposiness, gpeges, aclubors (€@..au Hiedvnn af sngniidsy archointmydngy batk ébrogi cal
action. The invention also conprises the conpounds of general formula I
accor di ngsjstemichad faMedd] kremmaat.t her apeutic active ingredients. In addition,

t he conpounds of general fornmula | are part of the invention as

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

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

For topical application, formulations in gels, ointments, fatty ointments, creams,
pastes, powders, 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 cdmprises the compounds of general formula I according to
the invention as therapeutic active ingredients.

In addition, the compounds of general formula I 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 or more of the pharmaceutically active compounds according to the invention

or mixtures thereof or a pharmaceutically compatible salt thereof or pharmaceutically

compatible adjuvants and vehicles.



t herapeutic active ingredients together with pharmaceutically conpatible and
acceptabl e adjuvants and vehicles. The invention also conprises a
pharmaceutical conposition that contains one or nore of the
pharmaceutically active conpounds accordi ng to the invention or mxtures

t hereof or a pharmaceutically conpatible salt thereof or pharnmaceutically
conpati bl e adjuvants and vehicles. 27 The exanples below are used for a
nore detail ed explanation of the jnvention w thout intending that it be
limited ther et dhe aanpigprhelus s usgd fopp gloradttalpdexplasasion of Wsiigventigh e not

di sclosed within the scope of the experinments, are already prior art and can
be deri vedthbatamendiag thekabp lievitedhetd STISGNtheWO of Gh Bt tadd preowrsd) viIdélil 0143. 28
Experinments Exanple | OOHHI-N, N N F3CF

4- (5- Fl uor,Q-2n Hﬁ{:l@é&?&mﬂﬁﬁ‘tﬂe)sé ]:er&ttﬁyéx' Eriments, are already pzar_icglart and can be

- (pht hal azi n-5-ylam no)-2-(trifluoronethyl)- pentan-

4- (5-Fluor,0-2-net h henyl )27 i L,z 2-& 12 t hyl pent anal
0,81 m (é*?%‘?edﬁé‘?’%%??‘a%@ér ?fgggﬁég{%g“@s@%\géhoﬁ Wol(gﬂwqgf di chl or onet hane
to -60C and mxed with 1.6 mM (22.6 mml) of dinmethyl sulfoxide in 10 m of
di chl oronet hane. After 15 mnutes, 1.0 g (3.22 mmol) of

4- (5-fluoro-2-net hoxy- phenyl)-4-nmethyl-2-trifluoronethyl-pentane-1, 2-di ol
(WD 00/32584) in 10 m of dichloromethane is added, and the m xture is
stirred for one hour at -60C. 4.1 m (29



mml ) of triethylamne is added, and the m xture is allowed to heat over 30
mnutes to roomtenperature. It is poured into 50 m of water and extracted
with CH2CI 2. The conbined organic extracts are washed with saturated NaC
solution, dried (Na2SO4) and concent r &t ed by evaporation in a vacuum After
chromat ography on silica gel with hexane-ethyl acetate (0-30%, 600 ng of
the product is obtained. "H NWVR (CDC13); 6 = 1.38 (s, 3H), 1.47 (s, 3H),
2.23 (d, ]EH), 3.36 (d, 1H), 3.8 (s, 3H, 6.77 (dd, 1H), 6.87 (dd, 1H),
6.91 (ddd a¢ymerds o5 (s, 1H). 200 mg (0.65 mmol) of

4- (5-fl uoro-2- et hoxy- phenyl ) - 2- hydr oxy-4-net hyl - 2- trifl uoronethyl - pent anal
in 5 m offxaciplebe is added to 70 ng (0.48 mmol) of 5- am nophthal azine (I.
A. Shai kh, F. Johnson, AL P. Gollmn, J. Med. Chem 1986, 26, 1329-1340)
in 2 m of.acetic acid. Thenyreaction solution is refluxed with water being
separ at ed of¥ & refluxed on a nol ecular sieve (4 A for

anot her 4 7ent is renoved in a vacuum and acetic acid
residue is eotropic codistillation with toluene. After

chr omat ogr apt wi th hexane-ethyl acetate (0-70%, 40 ng of

4- (5-fl uoro2- met hoxyphenyl } 4- met hyl -1 - (pht hal azi n- 5-
ylimno)-2-(trifluoronethyl)-pentan-2-ol is obtained. 20 ng of palladium on
carbon is added to 10 ngy imne in 10 M of ethyl acetate and I _m of
triethyl am lugrac?-methoxy phepyl-drmethy - b (phwhala EAMNRNOP o Hbdpher e at
normal pressure. Catalyst is renoved fromthe solution by nmeans of
filtrati opgntam@-dlt i s concentrated by evaporation. After chromatography on
silica gel with hexane-ethyl acetate (0-70%, 4 ng of the desired product

i bt ai 5 7 o= _ trinB .07 (d, | ,
'S obtal HQ%S,FI%MWn%dm?% Egze,nygéftrgazrgf‘y f%efﬁ%?%tgﬂq?g&ngﬁ@:l%g?:%ggl( ( H)

Olre: d EH S0 E'"

3.07 (d, I'H), 3.16 07 (o T
Ersn |2H)H5 T 58 il nfndf) of Sxatlt dlorick 98B tn 15 i of Gerofbricthant 1§+ 9 48

-60°C and mixed with 1.6 ml (22.6 mmol) of dimethyl sulfoxide in 10 ml of
dichloromethane. After 15 minutes, 1.0 g (3.22 mmol) of 4-(5-fluoro-2-methoxy-
phenyl)-4-methy!-2-trifluoromethyl-pentane-1,2-diol (WO 00/32584) in 10 ml of
dichloromethane is added, and the mixture is stirred for one hour at -60°C. 4.1 ml (29
mmol) of triethylamine is added, and the mixture is allowed to heat over 30 minutes to
room temperature. It is poured into 50 ml of water and extracted with CH,Cl,. The
combined organic extracts are washed with saturated NaCl solution, dried (Na,SO;) and
concentrated by evaporation in a vacuum. After chromatography on silica gel with
hexane-ethyl acetate (0-30%), 600 mg of the product.is obtained.

'H-NMR (CDCls); 6 = 1.38 (s, 3H), 1.47 (s, 3H), 2.23 (d, 1H), 3.36 (d, 1H), 3.86
(s, 3H), 6.77 (dd, 1H), 6.87 (dd, 1H), 6.91 (ddd, 1H), 9.05 (s, LH).

200 mg (0.65 mmol) of 4-(5-fluoro-2-methoxy-phenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentanal in 5 ml of toluene is added to 70 mg (0.48 mmol) of 5-
aminophthalazine (I. A. Shaikh, F. Johnson, A. P. Grollman, J. Med. Chem. 1986, 26,
1329-1340) in 2 ml of acetic acid. The reaction solution is refluxed with water being

separated off for 6 hours and refluxed on a molecular sieve (4 A) for another 4 hours.



Example 2 OCH NN F3C F 4-(5-Fl uoro-2-nmet hoxyphenyl ) -4-net hyl -1

- (2- met hyl qui nazol i n-5-ylam no)-2- (trifluoronethyl)-pentan-2-ol

5- Ami no- 2- net hyl qui nazoline 12.7 g (mmol) of

2- met hyl - 5-ni tro- 3H qui nazol i n- 4- one (71\91 T. Bogert, V. J. Chanbers J Og
Chem 1905, 649-658) and 37.5 g of phosphorus pentachloride are refluxed in
75 m of phosphoryl chloride over 20 hours. After cooling, it is poured into
saturated NaHCO3 sol ution and extracted with ethyl acetate. The organic
phase is &hg dvent riamoped S \aswem; apdraspis ecdd repifug igliminated by azeotropic

4-chl or o- 2- met hyl - 5- ni t roqui nazol i ne, of which 4.5 30 g (20.2 mol) in 225
m of et hyddisidlation evithndu@i®. SAfidr chfontatogrbfhyl andihen gol evidhilesalevahbly]l i s

obtained. 2 g of palladiumon carbon is added, and it is stirred while being

cool ed W §dtatd @E7doRY, 46 nhlOsH £(JNEGH-BmBALPSRAy BUCRSRDET Eprakalfh 3Bl  pressure.
Catalyst is renoved fromthe solution by neans of filtration on Celite,

Oy R RS O L 5 RIP b phbosaroont o

acet at e-et hanol (0-10%, 530 of the product is obtained. 'HNVR (CDd 3);
S = 2.87 gdded 590 mg ofm r@rm,logﬂ)qf ety gectae and§ mlpf gpthamingy andat gs (¢, 1H),
9.40 (s, 1 H. 180 ng (0.48 mmol) of

4- ((5- f | uostakén foe 2hoxspindayd hyd2edenditraugphdrerae nbynhal Dresfuirel Catadysoivet hyl ) pent anal
and 50 ng of 5-am no-2-nethyl qui nazoline are concentrated to 5 m in 20 m

of di chl ofeqRfvBANBHARE sdlufthn B nR&RIIGilRSdH, Whd R iCQMERHRLSH S APoLEFRY Al
After chromatography on silica gel with hexane-ethyl acetate (0-70%), 4 mg of the
desired product is obtained.
'H-NMR (CDCl;); 8 = 1.44 (s, 3H), 1.66 (s, 3H), 2.07 (d, 1H), 3.07 (d, 1H), 3.16
(d, 1H), 3.24 (d, 1H), 3.85 (s, 3H), 6.42 (d, 1H), 6.76 (m, 2H), 7.11 (dd, 1H), 7.30 (d,

1H), 7.66 (dd, 1H), 9.38 (s, 111), 9.48 (s, 11).

Example 2
~o OH &
|
N =N
F,C
F

4-( 5-Fluoro-2-inethoxxphenﬂ)—%met@gl— | -(2-methylguinazolin-3-vlamino)-2-

(trifluoromethy-pentan-2-o0l

J-Amino-2-methylquinazoline

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-3-nitroquinazoline, of which 4.5



of the solvent over 5 hours. The residual solvent is renobved in a vacuum
and acetic acid residue is elimnated by azeotropic codistillation with
toluene. After chromatography on sili a gel with hexane-ethyl acetate
(0-70%, 58 nmg of 4-(5-fluoro- 2-nethoxyphenyl}4-nethyl- |

- (2-met hyl qui nazol i n-5-ylimno)-2-(trifluoromethyl)- pentan-2-ol is

obt ai ned. 20 ng of pall adi umon carbon is added to the imne in 10 m of

et hyl acetate _and h m_ _of tr| thylamne, and it is shaken far 2 hour s under
a hydrogerg (2 Chomeshdn 625 AEF acg s -0 whoRIFEY lamin arpgegiver o t he
sol ution by neans of filtration, and it is concentrated by evaporation. It
i s taken uqbtalmﬁdSQrﬂofEﬂaH@mum@fmmn andded200 s Birredothiledtedt mmbegaries e

di oxide is added and stirred for 30 mnutes. It is filtered on Celite and

concent r atiegfoby ougRHat mmmg;maumagmmat Abinedl pERE BT aGN3PRYeRbval | 1 ca gel
w th hexane-ethyl acetate (0-709 of the product is obtained. 'H NWR

(s, 31, r%@ff?}éhﬁl%&ﬁ?%négﬁﬁ%%ﬁoaﬁ% Q%S%ﬁff‘ﬂgy 3&@%% e ifls *37s

E? iH)H) o OI@ cg?fhagcl;{)b_ﬁnd @?sBCOEg%{de e(lgl efqap@e\n@.{ Aﬁtqr cNoniﬁgqg’ 7'r§1ﬁ1y(o%’ sillicaH)’ 7.56
4- (5- Fl uor o- 2- hydr oxyphenyl | - 4- et hyl - | %2 nmet hyl qui nazol i n-5-yl am no) - 2-
(trifl uor @ebwihie)hyparetagretrani (2-08%n5300me 8f thepirgduct is obtained. 'H-NMR

of 4- (5-fl uor o- 2- met hoxyphenyl }4-net hyl - - (2-
net hyl qui napellins S-vdaEl 19), 422((br. | SHueronet iy, et ani2s ek d, nHi® 40 (sof

CH2Cl12 is
1H).

180 mg (0.48 mmol) of 4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
(trifluoromethyl)pentanal and 50 mg of 5-amino-2-methylquinazoline are concentrated
to 5 ml in 20 ml of dichloroethane and 2 ml of acetic acid with continuous slow removal
of the solvent over 5 hours. The residual solvent is removed in a vacuum, and acetic
acid residue is eliminated by azeotropic codistillation with toluene. After
chromatography on silica gel with hexane-cthyl acetate (0-70%), 58 mg of 4-(5-fluoro-
2-methoxyphenyl)}4-methyl- 1 -(2-methylquinazolin-5-ylimino)-2-(trifluoromethyl)-
pentan-2-ol is obtained. 20 mg of palladium on carben is added to the imine in 10 m! of
ethyl acetate and 1 ml of triethylamine, and it is shaken for 2 hours under a hydrogen
atmosphere at normal pressure. Catalyst is removed from the solution by means of
filtration, and it is concentrated by evaporation. It is taken up in 5 ml of chloroform, and
200 mg of activated manganese dioxide is added and stirred for 30 minutes. It is filtered
on Celite and concentrated by evaporation in a vacuum. After chromatography on silica
gel with hexane-ethyl acetate {(0-70%), 22 mg of the product is obtained. "H-NMR
(CDCl); 6 =1.47 (s, 3H), 1.56 (s, 3H), 2.38 (d, 1H), 2.77 (d, 1H), 2.83 (s, 3H), 3.16 (dd,
1H), 3.33 (dd, 1H), 3.85 (s, 3H), 4.70 (br., 1H), 6.05 (d, 1H), 6.77 (dd, 1H), 6.88 (ddd,

1H), 7.09 (dd, 1H), 7.24 (d, 1H), 7.56 (t, 1H), 9.16 (s, 1H).



mxed at OCwith 5 mM of 1 Mboron tribrom de-CH2Cl 2 solution. After 10
hours, another 5 m of |I Mboron tribrom de-CH2Cl 2 solution is added, and
at room tenperature, the batch is poured into saturated NaHCO3 after 72
hours, stirred for 20 minutes and extr3cted with CH2CI 2. The conbi ned
organic extracts are washed with water, dried (Na2SO4) and concentrated by
evaporation in a vacuum Chromatography w th hexane-2-propanol (0-20% on
silica gel yields 80 ng of the product. "H NWR (CDC13); S = 1.51 (s, 3H),
1.58 (s, 3Egampled7 (d, 1H), 2.81 (s, 3H), 2.91 (d, 1 H), 3.25 (dd, 1 H),
3.43 (dd, 1H), 5.05 (br., I H, 6.20 (d, I H), 6.54 (dd, I H, 6.69 (m
1H), 7.05 (dd H) 7.23 (,N\%H), 7.59 (d, 1H, 7.58 (d, 1H, 8.32 (d, 1H),
Y ample|4£>l FOANIN F3CF

4-riethayl - |

no)-2-(trifluoronethyl)- pentan-2-ol 4-(2,5-Dii
€t hyl -2-trifluoronethyl pentanal 5.4 g (15.5 mmol)
of 4-(2,5-di gl uorophenyl)-2-hydroxy-4-nethyl-2- trifluoronethyl-valeric acid
ethyl ester (WD 02/10143) is dissolved at OCin diethyl ether and m xed

wi thin 20 m'nB es \3&”&1.76 (46.5 | | um. n hydride. It
is all oned®d - ethy] LNz sat ur at ed
NaHCO3 solution is carefully added until no nore gas generation is observed.
The (trifluoromethy!)-pentan-2-ol

103 mg (0.23 mmol) of 4-(5-fluoro-2-methoxyphenyl)}-4-methyl-1-(2-
methylquinazolin-5-ylamino)-2-(trifluoromethyl)-pentan-2-oi in 10 ml of CH,Cl; is
mixed at 0°C \‘vith 5 ml of 1 M boron tribromide-CH,Cl; solution. After 10 houfs,
another 5 ml of 1 M boron tribromide-CH,Cl; solution is added, and at room
temperature, the batch is poured into saturated NaHCO; after 72 hours, stirred for 20
minutes and extracted with CH,Cl,. The combined organic extracts are washed with
water, dried (Na;SO4) and concentrated by evaporation in a vacuum. Chromatography
with hexane-2-propanol (0-20%) on silica gel yields 80 mg of the product.

'H-NMR (CDCl3); & = 1.51 (s, 3H), 1.58 (s, 3H), 2.37 (d, 1H), 2.81 (s, 3H), 2.91
(d, 1H), 3.25 (dd, 1H), 3.43 (dd, 1H), 5.05 (br., 1H), 6.20 (d, 1H), 6.54 (dd, 1H), 6.65
(m, 1H), 7.05 _(dd, 1H), 7.23 (d, 1H), 7.59 (d, 1H), 7.58 (d, 1H), 8.32 (d, 1H), 8.68 (d,

1H).



mxture is diluted wwth ethyl acetate, stirred for another 15 m nutes, and
then the precipitate that is fornmed is filtered off. It is concentrated by
evaporation and chromatographed on sil | ca gel with hexane/ethyl acetate
(509 . 2.45 g of 2,5- 2
~di fluorophenyl)-4-nethyl-2-trifluoronethyl-pentane-1,2-diol is obtained as a
pale yel | owi sh crystalli zing oiI 800 ng (2.8 mmmol ) of

4-(2,5-difl uoro;l)henyl) 4-met hyl -2- trifluoronethyl-pentane-I,2-diol is
i ntr oducedExpmplod n - of dlchloronethane and at 0C, 9.5 m of DWVSO and
1.95 ml of triethylanine are added. The solution is slowy mixed with 1.34
g (8.4 mol) of S03-pyridine conplex, and it is stirred for 2 hours at O0C.
The m xture is dispersed between saturated ammoni um chl oride sol ution and
MIBE, the phases are separatpd, -and the agueous phase is extracted with
MIBE. The nbi ned [ 'h ases are washed with water and saturated NaC
sol ution an I LA DMABO4. It is concentrated by evaporation and
chr omat ogr 4 i with hexane/ethyl acetate (30%. 710 ny of
t he desired afned. '"HNWR (CDC13): S =1.41 (s, 3H), 1.48 (s,
3H), 2.39 (d,. 2H), 3.02 (d, 1H), 3.61 (s, IH, 6.84- 7.18 (m 314), 9.23 (s,
11-1). 240 mf (0.84 mol ) of 4-(2,5-difl uoro-phenyl)-2-hydroxy-4-nethyl -
trifluoronethyl-pentanal and 200 ng (1.26 mmol) of
5-am no- 2- et hyl - qui nazoline are reacted first anal ogously to Exanple 2.
Af t er chr ondR gdpdbiophenyd)-4-ngthyddl-Qwintthy lnaiansin-StyluminaeBlAflaofdred®¥y)-, 80 ny
of 4-(2,5-difluorophenyl)-4-nmethyl-I-(2-nethyl qui nazol i n-
5-ylimno)-= gntgﬁgl | uoronmet hyl ) - pentan-2-ol is obtained and is taken up again
in ethyl cetate/ethanol 1:1 and hydrogenated with 10 ng of pall adi um

I 0 b d 1 Af
e thours at éfﬁ#ﬂe@%‘é%%%}ﬁ?é% R B P SR RBRT B T o the L
filtrate is concentrated b% evaporation. The residue is taken up again in

chl orof orm and ?&#ctléd mmeh ofdrlgandduorgpbsayie- -hydroxy-4-methyl-2-

trifluoromethyl-valeric acid ethy! ester (WO 02/10143) is dissolved at 0°C in diethyl

ether and mixed within 20 minutes with 1.76 g (46.5 mmol) of lithium aluminum
hydride. It is allowed to stir at room temperature for 4 hours, and enough saturated
NaHCO; solution is carefully added until no more gas generation is observed. The
mixture is diluted with ethyl acetate, stirred for another 15 minutes, and then the
precipitate that is formed is filtered off. It is concentrated by evaporation and
chromatographed on silica gel with hexane/ethy! acetate (50%). 2.45 g of 2,5-
difluorophenyl)-4-methyl-2-trifluoromethy!i-pentane-1,2-diol is obtained as a pale
yellowish crystallizing oil. 800 mg (2.8 mmol} of 4-(2,5-difluorophenyl)-4-methyl-2-
trifluoromethyl-pentane-1,2-diol is introduced into 20 m! of dichloromethane, and at
0°C, 9.5 ml of DMSO and 1.95 ml of triethylamine are added. The solution is slowly
mixed with 1.34 g (8.4 mmol) of SO;-pyridine complex, and it is stirred for 2 hours at
0°C. The mixture is dispersed between saturated ammonium chloride solution and
MTBE, the phases are separated, and the aqueous phase is extracted with MTBE, The

combined organic phases are washed with water and saturated NaCl solution and dried



anal ogously to Exanple 2. After chromatographic purification, 15 ng of the
desired product is obtained as a reddish-brown film M (ESI): 440 (MtH);
"HHNWR (CDC13): S =1.48 (s, 3H, 1.62 (s, 3H, 2.29 (d, 1H, 2.61 (d, IH,
2.79 (s, 3H), 3.19-3.35 (m 2H), 3.61 ’(3 1H), 4.69-4.73 (m IH), 6.00 (d,
IH), 6.83-6.91 (m 2H), 7.08-7.14 (m IH) 7.23 (d, 1H, 7.52 (dd, 1H),
9.14 (d, 1H. Example 5 OOHH S N, N F3CF34

4- (5- Fl uor o- 2- met hoxyphenyl ) - 4- et yI -

- (2- net hy| BERDebRi-aliat concntiagdy e\@por@twm and grematogaphed amsitipa ge o’thoo Ny
(0.65 muol ) of 4-(5-fluoro-2-nethoxy-phenyl)-2-hydroxy-4- rrethyl

trifl uor oneixhyd/ethelrdcamel (3849, 1PBmgt (i d&Firadpdoflucfis obtained. H-NMR

7- am no- 2- met hyl benzot hi azol e (Libeer et al. Bull. Soc. Chim Belg.; 1971;

80; 43-47) @@, sl egh [ gt 38),ML 4906, AGEDLIY d(acmp%vzgﬂ ﬁ{ﬁ?lmg( tmﬂ@%@ After

cooling to roomtenperature, it |s M xe mtol) of sodium
triacet oxy, r ohy allowed to stir for 16 hours. After another 100
ng (0.47 n:fﬁ%) I%sggﬁd?nq(tﬁ)l acet oxy borohydride is added, and after 2 hours
of stirring, toI uene is added, and it is concentrated by evaporation in a

vacuum  The r e¥i0dug (084 matebhofid(2, hrdttueyd-phanedad-bydrone4ongghyliz phase i s

washed with saturated sodium bicarbonate and saturated sodi um chl ori de

sol ution, tfdotcdmetis/lgehaaal @Ad S00/mgnol. %Uhlfnat)%f SAintias-2chEBip§agianhyaen silica
gel with hexane-ethyl acetate (0-50%, 221 of the product i s obtained.

AR R i o i e Pl ey B,

ethyl acetate (0-70%), 80 mg of 4-(2,5-difluorophenyl)-4-methyl-1-(Z-methylguinazolin-
5-ylimino)-Z-(triﬂuoromethyl)-pentan-2-01 is obtained and is taken up again in ethyl
acetate/ethano! 1:1 and hydrogenated with 10 mg of patladium catalyst (10% on
activated carbon) under hydrogen atmosphere (1 atm). After 5 hours at room
temperature, the catalyst is suctioned off, and the filtrate is concentrated by evaporation.
The residue is taken up again in chloroform and reacted with manganese dioxide
analogously to Example 2. After chromatographic purification, 15 mg of the desired
product is obtained as a reddish-brown film. MS (ESI): 440 (M+H); ‘H-NMR (CDCls):
8=1.48 (s, 3H), 1.62 (s, 3H), 2.29 (d, 1H), 2.61 (d, 1H), 2.79 (s, 3H), 3.19-3.35 (m,
2H), 3.61 (s, 1H), 4.69-4.73 (m, 1H), 6.00 (d, 1H), 6.83-6.91 (m, 2H), 7.08-7.14 (m,

1H), 7.23 (d, 1H), 7.52 (dd, 1H), 9.14 (d, 1H).

Example §



3.84 (s, 3H, 4.23 (d, 11-1), 5.97 (d, 1H), 6.82 (dd, 1H), 6.96 (ddd, 1H),
7.15 (dd, 1H), 7.21 (t, 1H), 7.42 (d, 1 H. Exanple 6 GHOHH S N F3C F
4- (5- Fl uor o- 2- hvdr oxyphenyl ) - 4- net hyl - 4,

- (2-net hyl benzot hi azol - 7-yl am no) -2- (trifluoronethyl)pentan-2-ol 35

Anal ogously to Exanple 3, 150 ng (0.13 nmmol) of 4-(5-fluoro-2
nmet hoxyphenyl } 4- net hyl - |

- (2- et hyl t hi -ol in 15 m
of CHZCI2‘£P .~' ' Vimsis S 32" sol ution.
After chromat ography, on si N ca geI W th hexane et hyl acet ate (0-70%, 102 ngy
of the prdéyayoremetiyb-peplan-2-0l4 NVR (CDC13); 6 = 1.50 (s, 3H), 1.59 (s, 3H),

2.31 (d, 1H), 2.79 (d, 1H), 2.80 (s, 3H), 3.27 (m 2H), 3.40 (dd, IH), 3.54
(dd, 1H), 6.02 200,mg (965 meollof(de(5-fluckbh2-metheSy-phichy iHhydoxB2-thett:2-| H), 7. 12
(dd, 1H), 7.18 (t, 1H), 7.40 (d, IH). Exanple 7 OHHNN' N 1: F3CF

1- (CQui noxatlnhnoémékk@mfeﬁ&nﬁaﬁ@itd& H@(O-?Z—:ﬂiﬁbb%Y%ﬁﬁwz)mémm%mblth;@zoﬁé rifluorom
et hyl)- pentan-2 0. 46 nmmol)

4-(5-fl Uor(ﬂlb%eﬁé’tt RoxMr Bgce %131 gel?),/ %ﬂ’i%,“aﬁﬁ%%k héited in 8 ml of acetic acid

over 5 hours to 125°C. After cooling to room temperature, it is mixed with 214 mg
(1.01 mmol) of sodium triacetoxy borohydride and allowed to stir for 16 hours. After
another 100 mg (0.47 mmol) of sodium triacetoxy borohydride is added, and after 2

- hours of stirring, toluene is added, and it is concentrated by evaporation in a vacuum,
The residue is taken up in ethyl acetate, the organic phase is washed with saturated
sodium bicarbonate and saturated sodium chioride solution, and it is dried on sodium
sulfate. After chromatography on silica gel with hexane-ethyl acetate (0-50%), 221 mg
of the product is obtained. "H-NMR (CDCl3); 8 = 1.45 (s, 3H), 1.58 (s, 3H), 2.25 (d,
1H), 2.78 (d, 1H), 2.82 (s, 3H), 3.14 (s, 1H), 3.16 (dd, 1H), 3.28 (dd, 1H), 3.48 (dd, 1H),
3.84 (s, 3H), 4.23 (d, 1H), 5.97 (d, 1H), 6.82 (dd, 1H), 6.96 (ddd, 1H), 7.15 (dd, 1H),

721 (t, 1H), 7.42 (d, 1H).

Example 6

OH

4-(5-Fluoro-2-hvdroxyphenv]}4-methyl-1-(2-methylbenzothiazol-7-ylamino)-2-

(trifluoromethyDpentan-2-ol




trifluoromethyl-pentanal, dissolved in 5 nl of dichloroethane, is added to
80 nmg (0.55 mol) of 5-am noquinoxaline (J. Salon, V. Mlata, N Pronayova,
J. Lesko Monatsh. Chem 2000, 131, 293-299) in 2 nl of acetic acid. The
reaction solution is refluxed for 5 hoéts on a nolecular sieve (4 A . The
m xture is dispersed between water and dichl oronethane and extracted

(CH2C1 2) . The conbi ned organi ¢ phases are washed (saturated NaC solution),
dried (Na2SO4) and concentrated by evaporation. After chromatographic
purification onAsilbgewsyel Example hebddmeg € hyinmad eefad-S-{1aors®) , 82 ng of

1- (qui noxal i n-5-yl i m no) - 4-(5-fl uoro-2-met hoxyphenyl } 4- net hyl - 2- (trifl uorone

thyl}  pentaioysteny Wal-gbhy 51 {2kethylenzothdzol-7 -ﬁ)fmﬁﬁémnﬂﬂummy{}%d with 100
| of acetic acid and 10 ng (0.26 mmol) of NaBl- , is obtained. The reaction

m xture is K t her 10
mof Naproe2dh f’%sa?gi@ﬁa@”?ﬁ%e& B M ron o BB ke
wat er and di.chl oropet hane and extracted, ((CH2Cl 2 The co ani c
phases. ar e SUBUPb AL R IRECH § qula% cfpReghylaqss )%aﬁd%?g
concentrated by evaporation. The crude product is purified by

chr omat ogr apihy peslusi isiobmirgdl 'HiNMRYEDRAle): t=hi/ 50 &c 8t le5Y GOIBRA31 40 ny

the desired product, which can be recrystallized from hexane/di et hyI et her,

|'s obtai neg Hg%j@%ﬁqzs‘@@ 3(M<+H)27 (M. cqfa?lﬁ){) 36547%1& A9, 630 (?"'!)H)Bl 61

(s, 3H, 80 22-3.49
EH;B (75363?2}& (grl,%)fgﬁg@,d?ﬁﬁ%{ ‘gﬁaiﬁ%;‘zﬂﬁaﬁ@z 338%5‘@%@0 @34#31 fadg oH
OHHN F3C F
1- é\QIJI noxal i n-5-yl am no) - 4- (5-f | uor o- 2- hydr oxyphenyl ) - 4-met hyl - 2- (trifl uorom
etvh- Example 7

™0 OH N7

H
N ! =N
F,C

1-{Quinoxalin-3-vlamino)-4-(5-fluoro-2-methoxyphenyl F4-methyl-2-(trifluoromethy!)-

F

pentan-2-ol

140 mg (0.46 mmol) of 4-(5-fluoro-2-methoxy-phenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentanal, dissolved in 5 m! of dichloroethane, is added to 80 mg (0.55
mmol) of S-aminoquinoxaline (J. Salon, V, Milata, N. Pronayova, J. Lesko Monatsh.
Chem. 2000, 131, 293-299) in 2 mi of acetic acid. The reaction solution is refluxed for 5
hours on a molecular sieve (4 A). The mixture is dispersed between water and
dichloromethane and extracted (CH,Cl;). The combined organic phases are washed
(saturated NaCl solution), dried (Na;SQ4) and concentrated by evaporation. After
chromatographic purification on silica gel with hexane/ethyl acetate (0-50%), 82 mg of
1-(quinoxalin-5-ylimino)-4-(5-fluoro-2-methoxypheny! }-4-methyl-2-(trifluoromethy!)-
pentan-2-ol, which is taken up in 3 ml of methanol and mixed with 100 ul of acetic acid

and 10 mg (0.26 mmol) of NaBHy, 1s obtained. The reaction mixture is stirred for 2



pent an- 2- ol Anal ogously to Exanple 3, 30 ng (68 nol) of

1- (qui noxal i n-5-yl am no) - 4- ( 5-

fl uoro- 2- met hoxyphenyl } 4- met hyl - 2- (tri fl uoronet hyl) - pentan-2-ol, dissolved
in 3 m of dichloronmethane, is reacted3with 3 m of boron tribron de
solution (I Min Cl-1202) and stirred at roomtenperature for 24 hours. The
m xture i s dispersed between ethyl acetate and saturated NaHCO3 sol ution
and extracted with ethyl acetate. The conbi ned organic phases are washed
(sat ur at edddNaGk reoad tetriperatyre ridedre, ArARAY ag df CUBIENS hadeldwine inexepor at i on.
The crude product is purified by chromatography on silica gel with

?Eé ?;‘e/ itzzé’egsg ft‘?é ﬁﬁ@uﬁ%@%sm&% E@w@én &Qt%r Qﬁﬁd&lﬁ?roﬁ’ﬂiéﬂ%ﬁ%%& ex Tt&l' ”ed 2/528

6 56" (a, G %°€m§§65méaflﬁ-5hasef ai%wa%ﬁzﬁ %ﬁ?&%@w@ﬁn&? 46 (0

1H), 865d1H) 8.83 (d, 11-1). Exanple 9 A OH H N N | F3C F

[ J1( Qui nox 40&05).a}1|da;ﬁﬂspﬁ§1ym§gi|lqy|ewapqranon The crude product is purified by
-(2-chloro-5-fluorophenyl | -U(trifluoronmethyl cyclobutane ethanol

1- ( 2- Chl or chrbmlogerphp beritich g&wily Hexamy/e Bt adetne Oroei(9y). )A0yat obthealasirddr opanal
3.1 g (8.7 mol) of

L (2 ohl or Brodnd] WATAREBY Labr Al B GhEUIMILORP OM ined. MS (ES)

cycl obut anepropfionic acid ethy i's reacted analogously

1 (2 ot or 880G RN Lo A Brbs - 1o ¥ s BBty B A Bottthne ©

propanol is obtained as a
2.99 (s, 1H), 3.22-3.49 (m, 3H), 3.85 (s, 3H), 6.07 (d, 1H), 6.81 (dd, 1H), 6.91-6.99 (m,

1H), 7.19 (dd, 1H), 7.36 (dd, 1H), 7.46 (d, 1H), 8.61 (d, 1H), 8.80 (d, 1H).

Example 8
X
OH OH |, Nl/\
N =N
F,.C
F

1-(Quinoxalin-5-vlamino)-4-(5-fluoro-2-hydroxyphenvl r4-methyl-2-(trifluoromethy!)-

pentan-2-ol

Analogously to Example 3, 30 mg (68 umol) of 1-(quinoxalin-5-ylamino)-4-(5-
fluoro-2-methoxyphenyl}-4-methyl-2-(trifluoromethyl)-pentan-2-ol, dissolved in 3 mi of
dichloromethane, is reacted with 3 ml of boron tribromide solution (1 M in CH,Cl,) and
stirred at room temperature for 24 hours. The mixture is dispersed between ethyl acetate
and saturated NaHCO; solution and extracted with ethyl acetate. The combined organic
phases are washed (saturated NaCl solution), dried (Na;SQ;) and concentrated by
evaporation. The crude product is purified by chromatography on silica gel with

hexane/ethyl acetate (20%). 15 mg of the desired product is obtained. MS (ESI): 424



pal e yellow sh oil. 493 | (2.56 mml) of oxalyl chloride is introduced into
20 mM of dichloronmethane. At -75C, 802 | (11.3 mmol) of DVMSO is added in
drops, and after 15 minutes of stirring, a solution of 800 ng (2.56 mmol)
of 1-[(chloro-5-fluorophenyl)- II-(hydrd&y}Ll-(trifIuoronethyl)cyclobutane
propanol in 10 m of dichloronethane is added in drops. After another 15
mnutes, 2.20 mM (15.8 mol) of triethylamne is added in drops and stirred
for another 30 minutes at -60C and for 30 mnutes at OC. The reaction is
conpl et ed BY+HAdERYMRICPCL)He= pHaseSHir 53 éparat 228 ahd Hoxd. Fh6t, éH)wi t h

di chl oronet hane. The conbi ned organi c phases are washed with water and

saturated 2NaGh s, 30D 5806, dFH &t sidt b NsS@Add) IH) $. 76008 0h! BYed. 18y

evaporatl on and 38" chronat ographed on silica gel wth hexane/ et hyl acetate

(30% 10 r p s (d): 342 (M-NH4);
R (oS TSR f@ﬁz(d fﬁ%‘ s @R 5’ 2756 (a1,
3.19 (d, 1 H), 3.52 (s, | : 6.93 (m | ,710724 (m 2H), 8.94
(s, IH. 200 ng (0.64 rrm)l) of 1 [2 chloro5fIuorophenyl)-U—hydroxy-EI-
(trifluoronet hyI)cycI obut ane propanal in 2 m of toluene is added to 325 ngy
(0.96 mmoExamplé? am noqui noxaline (J. Salon, V. Mlata, N Pronayova, J.
Lesko Monatsh. Chem 2000, 131, 293-299) in 3 m of acetic acid, and it is
stirred for 24 hours at roo tenperature. The solution is dispersed between
tol uene and Wi @ PHe tpquBous phase is extracted with tol uene, the

conbi ned or gaqi ased s yd@shed with saturated NaCl  solution, dried
(Na2s™4) , he @l vent rem)ved. The crude LI-[(quinoxalin-5-

yl i m no) netn 55-f 1 uorophenyl )-0-(trifluoronethyl)cycl obutane
et hanol is aken up in nethanol/acetic acid 1:1 and mixed with 100 ng (2.66
mol ) of NaBH4. After 6 hours of stirring at roomtenperature, the reaction
is brought to a halt by adding saturated NHA4CI solution, and the mxture is
di | ut ed w BH({Quiabxadmeiretanan®mefiv jer-(2-chloro-5-fluoropheny)-C-(trifluoromethyl)

cyclobutane ethanol

1-(2-Chloro-5-fluorophenyl)-Clhydroxy-C-(trifluoromethyl) cyclobutane propanal

3.1 g (8.7 mmol) of 1-(2-chloro-5-fluorophenyl)-C-hydroxy-O-(trifluoromethyl)
cyclobutanepropionic acid ethyl ester (WO 02/10143) is reacted analogoqsly to Example
4 with 990 mg (26.1 mmotl) of lithium aluminum hydride. 1.80 g of 1-(2-chloro-5-
ﬂuoréphenyl)—[]-(hydroxy)—D-(triﬂuoromethyl)cyclobutane propanol 1s obtained as a
pale yellowish oil. 493 pl (2.56 mmol) of oxaly! chloride is introduced into 20 ml of
dichloromethane. At-75°C, 802 ul (11.3 mmol) of DMSO is added in drops, and after
15 minutes of stirring, a solution of 800 mg (2.56 mmol) of 1-[(chloro-5-fluorophenyl)-
O-(hydroxy)-U-(trifluoromethyl)cyclobutane propanol in 10 mi of dichloromethane is
added in drops. After another 15 minutes, 2.20 ml (15.8 mmol) of triethylamine is
added in drops and stirred for another 30 minutes at —60°C and for 30 minutes at 0°C.
The reaction is completed by adding water, the phases are separated and extracted with
dichloromethane. The combined organic phases are washed with water and saturated

NaCl solution and dried with NaSQy. It is concentrated by evaporation and



extraction wth dichl oronethane, the conbi ned organi c phases are washed
(saturated Nad solution), dried (Na2SO»4), and the solvent is renoved. 280
ng of product is obtained as a dark red resin, which can be crystallized
from hexane/ di ethyl ether. M8 (ESI): #54 (M+H). Exanple 10 OV OH N | ~N
F3O1 N F 39 4-(5-F luoro-2-nethoxyphenyl}4-nmethyl- | -(2-nmethyl- | ,

8- napht hvri di n-5-ylam no)-2- (trifluoronethyl)-pentan-2-ol

1AM no- 4- ( Sf uor o- 2- met hoxyphenyl ) - 4-nmet hyl - 2- (tr %r onet hyl ) propan-2-ol 1.0
g (3.4 mméfirymatogrphed gisifitags evith heaenristpiepipte-30Tmt Bl meobyhd degired
(trifluoronethyl)oxirane (WD 00/32584) in 68 mM of THE is refluxed with 1.1
g of sodjrtindd eRaiasd MBAOTP 30t (eRD);Um-ShoICDeL):B 14.7211 9f (wapr and 26

m of ethanol for 6 hours. The batch 1s concentrated by evaporation,

cvapor at | SR0-2n Gl Do aaty T RS2 G v Rk B 2CEELeE (0. oy

yi el ds 950 of 1-azi do-4-(5-fluoro-2-

met hoxyph@hﬂrﬁi)’ &%‘r&ﬁﬂﬁ 2-(trifluoronmethyl)propan-2-ol. The latter is
dissolved in 29 m of THE and mi xed at OC in portions with 270 ng of

l'i t hi um al um reon hy @.64gmol Péft B[2-dhlbeui-flublophéal sh-hydrdxyeat ed with et hyl
acetate and water and filtered on Celite. The -ethyl acetate phase is dried

(h250) AL EIRECRCAFH SO By Oy B R g o011
(d, 11- 1)1"nm201)505f 5-aminoquinoxaline (J. Salon, V. Milata, N. Pronayova, J. Lesko Monatsh,
Chem. 2000, 731, 293-299) in 3 ml of acetic acid, and it is stirred for 24 hours at room
terperature. The solution is dispersed between toluene and water, the aqueous phase is
extracted with toluene, the combined organic phases are washed with saturated NaCl
solution, dried (Na;SOy), and the solvent is removed. The crude O-[(quinoxalin-5-
ylimino)methyl]-1-(2-chloro-5-fluorophenyl)-0-(trifluoromethyl)cyclobutane ethanol is
taken up in methanol/acetic acid 1:1 and mixed with 100 mg (2.66 mmol) of NaBHs.
After 6 hours of stirring at room temperature, the reaction 1s brought to a halt by adding
saturated NH4C! solution, and the mixture is diluted with dichloromethane. After
extraction with dichloromethane, the combined organic phases are washed (saturated
NaCl solution), dried (NaxSQy), and the solvent is removed. 280 mg of product is

obtained as a dark red resin, which can be crystallized from hexane/diethyl ether. MS

(ESI): 454 (M+H).

Example 10

OMe OH
H

N [ =N

F.C |

3

2N



(d, 1H, 2.75 (d, 1H, 2.80 (m, 3.8 (s, 3H), 6.8 (dd, 1H), 6.9 (td, 1H),
7.05 (dd, IH 202 ng (1.13 nmmol) of 5-chloro-2-nethyl-1, 8-naphthyridine (E
V. Brown, J Og. Chem 1965, 1607-1609) is added to 350 ng (1.13 mmol) of

1- am no- 4- (5-f | uor o- 2- 39

met hoxyphenyl } 4- met hyl - 2- (tri fl uoronet hyl ) - pentan-2-ol and 128 ng (1.13
nmmol) of DABCO It is heated for 1.5 hours to 150C. After chronatography of
the cooled nelts on si Ilca gel vvlth dICh| ororret hane/ met hanol (0 10% 385
nmy of the delSikle ALK YPRE $tmpthz 1 -(2-ppetiyl 1¢&ema 2
1.58(5,3H),245(d IH),268(s 3H) 272(d 1H) 320(dIH)
3.38 (d, | KrifhBrdiethsl)-pditin-2m186 (d, | H), 6.77 (dd, | H), 6.92 (ddd, 1 H),

7.08 (dd, 1H), 7.11 (d, 1 H), 7.71 (d, 1 H, 8.50 (d, | H. 40 Exanple 11
OH OH N | thyl- |
8- napht hyr: n@%ﬁaﬁ?ﬂg% et b?)lh%n L)CL)?:)ITE h?ﬁﬁ%ﬁ%%ég%bwopkﬁg%ggﬁslz to

Exanpl e 3, of . 4- | uor.p- 2- et

net HEI -1-(2- rret ﬂ;ﬂlg ﬁfgo'q{%%h?% 4’&‘ “%‘03%9%*%96?&? {ﬁ] %%?Q?Pﬁé]g Hyl ) - pent an- 2-
ol in 15 m of CH2Cl2 is reacted with of 1 Mboron tribrom de-CH2C12

sol uti on. Afrtflioronadihdpriege BYROBR S Iﬂc@ gbpt THE bs reélvaebwish Ayl g alcet at e
(0-70%, 102 ng of the product is obtained. "H NWR (CDC13); 6 = 1.50 (s,

3H), 1.59 (6diuBHzide2andl80dng dfHmmanid® dhibridehh 14 n?. Bvaba and B miDf2thatioh 2H) ,
3.40 (dd, 1 H), 3.54 (dd, 1 H), 6.02 (d, 1 H, 6.11 (br., 1 H, 6.65 (dd,

1H), 6.82 (@ddnolrE) The bakéh 58ncentihted by %ga[(&ratiojnwiilutzd with etidr) wask¥@mhe 12
water, dried (Na,SO4) and concentrated by evaporation, Chromatography on silica gel
with hexane-ethyl acetate (0-15%) yields 950 mg of 1-azido-4-(5-fluoro-2-
methoxyphenyl)-4-methyl-2-(trifluoromethyl)propan-2-ol. The latter is dissolved in 29
ml of THF and mixed at 0°C in portions with 270 mg of lithium aluminum hydride.
After 1 hour, the batch is treated with ethyl acetate and water and filtered on Celite. The
ethyl acetate phase is dried (Na,SO4) and concentrated by evaporation in a vacuum. 920
mg of amine is obtained.

'H-NMR (CDCls): & = 1.4 (s, 3H), 1.5 (s, 3H), 2.15 (d, 1H), 2..45 (d, 1H), 2.55
(d, 1H), 2.75 (d, LH), 2.80 (m), 3.8 (s, 3H), 6.8 (dd, 1H), 6.9 (td, 1H), 7.05 (dd, 1H)

202 mg (1.13 mmol}) of 5-chloro-2-methyl-1,8-naphthyridine (E. V. Brown, ./
Org. Chem 1965, 1607-1609) is added to 350 mg (1.13 mmol) of 1-amino-4-(5-fluoro-2-
methoxyphenyl)-4-methyl-2-(trifluoromethyl)-pentan-2-0l and 128 mg (1.13 mmol) of
DABCO. It is heated for 1.5 hours to 150°C. After chromatography of the cooled melts
on éilica gel with dichloromethane/methanol (0-10%), 385 mg of the desired product is
obtained. 'H-NMR (CDCls); & = 1.46 (s, 3H), 1.58 (s, 3H), 2.45 (d, 1H), 2.68 (s, 3H),
2.72 (d, 1H), 3.20 (d, 1H), 3.38 (d, 1H), 3.83 (s, 3H), 5.86 (d, 1H), 6.77 (dd, 1H), 6.92

(ddd, 1H), 7.08 (dd, 1H), 7.11 (d, 1H), 7.71 (d, 1H), 8.50 (d, 1H).



OOHHI I 6 NN F3CF

1- (G nnolin-5-yl am no) - 4- (5-fl uor o- 2- hydr oxyphenyl ) -4-net hyl - 2- (tri fl uor onet
hyl)- pentan-2-ol 240 ng (0.78 nmol) of

4- (5-fl uoro-2-nmet hoxy- phenyl) - 2- hydroxy‘(}4 met hyl -2- trifl uor omet hyl - pent anal

and 170 ng (1.17 mml) of 5-aminocinnoline (J. R EIkins, E. V. Brown J.
Het erocycl. Chem 1968, 639-646) are dissolved in 10 m of 41
di chl oroethane. 1 m of acetic acid and 30 ng of powdered nol ecul ar sieve (4
A) are adébsampledlref| uxed for 6 hours on a nolecular sieve (4 A). The
reaction mxture is dispersed between dichl oronethane and water, the phases
are separated, the agueous hase is extracted with CH2Cl 2, the conbined

@ ay i saturated NaHCO3 sol ution and saturated NaCl
. It is concentrated by evaporation and
wi th hexane/ethyl acetate (20 to 509@. 70 ny
(5- fluoro-2- hydroxyphenyl } 4- met hyl -
(trifluoro -.hyI) pent an-2-ol is obtained, of which 30 ng is taken up in THE
and mxed wth 10 ng (0.16 mmol) of sodiun1cyanoborohydride and 100 | of
acetic aC|d After 6 hours of stlrrlno at room tenperature |t i s dispersed
bet ween £5-F herp-elive phemy | hdnmethy iy bd 2emeihvl- | S-nanhih veig damiRokds phase
is extracted with CH2012 t he conblned organi c phases are mashed W th
sat ur at ed @aﬂﬁhorembth&l)menmn&-@lrl ed with Na2SO4. It is concentrated by
evaporation, the residue is taken up again in chloroform a spatula tip

ful'l of acti vat%l&@wnin@mm%ﬁ% dfg (1 2E6&]) oS -AhoroS-Hettok §phchry42 hours

at room tenperature hen e rmanganese diroxide is filtered off; "and the
filtrate '%et%?pF-%f-Ene%y?-q,8-naphthyr1dm-5-ylammo)-z-(tnﬂuoromethyl)—pentan-2-ol

solution a
chromat ogr g

in 15 ml of CH,C}; is reacted with ml of 1 M boron tribromide-CH,;ClL solution. After
chromatography on silica gel with hexane-ethyl acetate (0-70%), 102 mg of the product
is obtained. '"H-NMR (CDCly); & = 1.50 (s, 3H), 1.59 (s, 3H), 2.31 (d, 1H), 2.79 (d, 1H),
2.80 (s, 3H), 3.27 (m, 2H), 3.40 (dd, 1H), 3.54 (dd, 1H), 6.02 (d, 1H), 6.11 (br., 1H),

6.65 (dd, 1H), 6.82 (ddd, 1H), 7.12 (dd, 1H), 7.18 (1, 1F), 7. (d, 1F]).

Example 12
AN
0 OH =N
N =N
F,C
F

1-(Cinnolin-5-viamino)-4-{5-fluoro-2-hydroxyphenyi)}4-methyl-2-(trifluoromethy1)-

pentan-2-oi
240 mg (0.78 mmol) of 4-(5-fluoro-2-methoxy-phenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentanal and 170 mg (1.17 mmol) of 5-aminocinnoline (J. R. Elkins, E.

V. Brown J. Heterocycl. Chem. 1968, 639-646) are dissolved in 10 m! of



by evaporation. The crude product is chromatographed on silica gel with
hexane/ ethyl acetate (20 to 50%. 3.3 ng of the desired product is obtained
as ared film M (ESI): 438 (MtH); "H NWR (CDC13): S = 1.48 (s, 3H), 1.53
(s, 3H), 2.59 (dd, 2H), 3.13 (s, | H), 3'24 (dd, 1 H), 3.37 (dd, | H), 3.89
(s, 3H), 4.80-4.84 (m | H), 6.47 (d, 1 H, 6.83 (dd, IH, 6.91-6.99 (m
1H), 7.05 (dd, 1H), 7.76-7.87 (m 2H), 8.11 (d, 1H), 9.08 (d, | H. 42
Example 13 O OH N NN F3C F _F 4-(5-Fluoro-2-nethoxyphenyl)-4-methyl- |

- (8- f | uor o-dchirpeihangui lnakof acaticagd apd Abmexf powdered weglesriarisiave (b &nesn- 2- ol

5- Ami no- 8- Jl uor o- 2- net hyl qui nazoline A solution of 2.4 g (18.6 mmol ) of

2, 5- di f | uoraddad dndrreflixedfar frhows onatmerleana sieve (4 W). dhe cantenmiateds
hydrochloric acid (37% that is 50Cis added to a solution of 3.35 g (20.25

mol ) of chiigeakd Bidkeat BicRRE Mt BdWdS. the PARlc) aff sepadicHMhs uhdate in 72 m

of water, which was already stirred at this tenperature for 1 hour. It is

ol ) of  nydrayg Py he Mot sbRpl SRR e MR ol tegef 0
heat ed over 45 mnutes to 125C and ke;i)tt, at this tierrper at .yr e '(f: or 5 rtr(i3 nut es.
After cool NG GEpusoastionrangd saiurted N solutioa agd deipd miith NSO Bt concenirated
precipitate is filtered off, washed with water and dried. 3.0 g (15.0 nmol)

by evaporation and chromatographed on silica gel with hexane/ethyl acetate (20 to

50%). 70 mg of i-(cinnolin-5-ylimino)-4-(5-fluoro-2-hydroxyphenyl}4-methyl-2-

(trifluoromethyl)-pentan-2-ol is obtained, of which 30 mg is taken up in THF and mixed

with 10 mg (0.16 mmol) of sodium cyanoborohydride and 100 pl of acetic acid. After 6

hours of stirring at room temperature, it is dispersed between water and CH,Cl,, and the

phases are separated. The aqueous phase is extracted with CH;Cl,, the combined

organic phases are washed with saturated NaCl solution and dried with Na;SO,. It is

concentrated by evaporation, the residue is taken up again in chloroform, a spatula tip

full of activated manganese dioxide is added, and it is stirred for 2 hours at room

temperature. Then, the manganese dioxide is filtered off, and the filtrate is concentrated

by evaporation. The crude product is chromatographed on silica gel with hexane/ethyl

acetate (20 to 50%). 3.3 mg of the desired product is obtained as a red film. MS (ESI):

438 (M+H); 'H-NMR (CDCla): & = 1.48 (s, 3H), 1.53 (s, 3H), 2.59 (dd, 2H), 3.13 (s,

1H), 3.24 (dd, 1H), 3.37 (dd, 1H), 3.89 (s, 3H), 4.80-4.84 (m, 1H), 6.47 (d, 1H), 6.83

(dd, 1H), 6.91-6.99 (m, 1H), 7.05 (dd, 1H), 7.76-7.87 (m, 2H), 8.11 (d, 1H), 9.08 (d,

1H).



of the hydroxylimne is obtained as an internedi ate product, which is
dissolved in portions in 15 m of concentrated sulfuric acid at 60C. After
the addition is conpleted, it is heate?zhfor 2 hours to 80C and for 4 hours
to 90C. It is allowed to cool off, and solution is poured onto 100 g of
ice.. It is extracted with ethyl acetate, the organic phase is washed with
wat er, dried on sodiumsulfate and concentrated by evaporation. After
chr omat ogrﬁghﬁ/1 i)rl1 silica gel with hexane-ethyl acetate (0-45%, 1.2 g (7.1
mol ) of t K&MBIeZL3i £ | yoroisatin is obtained. 1.8 m of a 30% hydrogen
peroxide solution is added in drops to the isatin in 30 nl of a 1 nolar
i X O mnutes. After 2 hours of stirring at
roomtenperafurg/ i{ id legd to 0C, and 5 m of a 4 nolar hydrochloric

i -@ Fh 50 m of water. It is extracted with ethyl 43

fate, concentrated by evaporation, and 1.27 g of
3,6- difluorganthranilic acidF which is reacted without further
purificationf is thus obtained quantitatively. The 3,6-difluoroanthranilic
acid is heated in 8 ml of acetic acid anhydride for 45 mnutes to 100C

After coolj : € C and, : : ; | at are
produced are—tefovéda azet > ot aene =t ite A8 e si due
is mxed with 40 m of a25%ammn|a solution while belng cooled with ice
and stirr@aflpgromethyhmentan-3-pl j s diluted with water and acidified with

acetic acid. It is extracted with ethyl acetate, the organic phase is
washed wi t h-Amabes fludro-Senahyigadiandine sul f at e and concentrated by evaporati on.
The thus obtained 1.03 g (5.25 mml) of 5, 8-

di f 1 uoro-2-net hxlsoﬁlﬁb%mazg)dmrs rﬂm‘él’)%f@@dl@lu&daﬁlhl%@%lphﬁﬂ'é%w@%?hﬁd?h%or' de
are heated in 20 m of phosphoryl chloride for 12 hours to 125C. After

ctnyl "acer &t BEeARENERLA td"oc&iak“a%f&@ﬁ/“ilaa%a@? I e O
g of 4-chloro-5, 8-dif] uoro-2-nmethyl qui nazoline, whi is dissolved in 60 m

ich
of ethyl a@&%whwfshwal iy drage @@Rﬂr%ﬁ (149-7 gmghyofisadiym sulfate in 72 ml of

water, which was already stirred at this temperature for 1 hour. 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 1s added, it is heated over 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 sedium sulfate and concentrated by evaporation. After
chromatography on silica gel with hexane-ethyl 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 i1satin in 30 mi 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 mi of water. It is extracted with ethy!



gquantitatively. 600 ng of palladiumis added to carbon and shaken for 2
hours (480 ml of hydrogen absorption) under a hydrogen atnosphere at normal
pressure. Catalyst is renoved fromthe solution by nmeans of filtration on
Celite, whereby it was rewashed with 1%0 nl of ethanol and concentrated by
evaporation. After chromatography on silica gel wth hexane-ethyl

acet at e-et hanol (0-40%, 550 ng of 5,8-difluoro-2- nethylquinazoline is
obtained. 890 ng (13.7 nmol) of sodiumazide is added to 240 ng (1.3 mne])
of 5, 8-di f haetate-dRiedon kydigumi wwizel conecmradeddfOevagoatiod,ndtdd7) g of 368-crown-6 in
10 M of DMF, and the m xture is heated for 8 hours to 125C. The solvent is

removed | NdAYARHIBRANIRSLA twliish BheqR WERAR hﬁ%e@P/Rﬁﬁédn%ﬁ 1@%us\@bwne%t hyl
acet ate, and 52 ngy of product is obtained. 'HN CDC13) = 92 (s,

4.31 g‘parn‘tltatégpy 'I(?le$7 gﬁt)roa;iﬁg' il cg’c%% ggatr# ?nﬁo"%? ti(tl% amjd_b In

d| chI or oet hane ium ace uor oaceti c aC| d and
(0.48 mol )

0.1 m of t d dd 200
4- (5- f|3or§rﬁ§ H@% Faﬂ? @ﬁéﬁ@?}o e@ ﬁ? ygghrraefwcetmqlﬁi 31?4 BEFHAERS Y bent anal

and 40 nmg (0. 23 mml) of 5-am no-8- fluoro-2-nethylquinazoline. It is
refl uxed, amgdefie that drelpoedused steecmobedartotiapicadiyovitdtoluena in ¥ saxwm. Witteh t he
addition of toluene. After chromatography on silica gel w th hexane- ethyl

acet ate (Orci{i¥fe is @BkedWif 40 m] of a 25% ammonia solution while being cooled with ice and
4- (5-fl uoro-2-ni et hoxyphenyl } 4- net hyl -1 - (8-f1l uoro- 2-

et hyl qui nggeld i 22 ki 10) afild bk LorAIELINIARGR! Agagly hs0bt al ned. 20

ng of pal i'um oh car'bon  i's ad hyl acetate
and I m of triethyl am ne, and it is shaken hour under hydrogen

at nospher eSHackdri ctiylaseiaieethe arganig phase jsovgs E%Wéa Ao WdiHm on by

means of filtration, and it is concentrated by evaporation. It is taken up
in5m of sxdfalteoarmifcmncnnt]ated RGGapayawdn. athed that adaimed §4deg8.25dmrl)@é 5i8s added,
and it is stirred for 30 minutes. It is filtered on Celite and concentrated

by evapor agifRBrd-NntHASEUGNndHoliRI4-64 HIARS O FRRYhARGs SédtdchforiRlardhdatkd

hexane- et hyl
in 20 ml of phosphoryl chloride for 12 hours to 125°C. After cooling, it is poured into
saturated NaHCO5 solution and extracted with ethyl acetate. The organic phase is dried,
and the solvent is removed. 1.7 g of 4-chloro-3,8-difluoro-2-methylquinazoline, which
is dissolved in 60 ml of ethyl acetate and 5 mi of triethylamine, is obtained
quantitatively. 600 mg of palladium is added to carbon and shaken for 2 hours (480 ml
of hydrogen absorption) under a hydrogen atmosphere at normal pressure. Catalyst is
removed from the solution by means of filtration on Celite, whereby 1t was rewashed
with 100 m] 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 is obtained. 890 mg (13.7 mmol) of sodium azide is added to 240 mg
(1.3 mmol) of 5,8-difluoro-2-methylquinazoline and 300 mg (1.13 mmol) of 18-crown-6
in 10 ml of DMF, and the mixture is heated for 8 hours to 125°C. The solvent is
removed in a vacuum, and it is chromatographed on silica gel with ethyl acetate, and 52

mg of product is obtained. 'H-NMR (CDCls); 3 = 2.92 (s, 3H), 4.31 (br., 2H), 6.67 (dd,

1H), 7.38 (dd, 1H), 9.37 (s, 1H).



acetate (0-70%, 12 ng of the product is obtained. "H NWR (CDC1l3); 6 = 1.46
(s, 3H, 1.55 (s, 3H, 2.37 (d, 1H, 2.76 (d, IH, 2.90 (s, 3H), 3.13 (dd,
IH), 3.27 (dd, 1H), 3.85 (s, 3H), 4.50 (br., 1 H, 5.94 (dd, 1 H), 6.77
(dd,, I H, 6.91 (ddd, I H, 7.08 (dd, 4I—I) 7. 30 (dd, 1H), 9.16 (s, IH.
Example 14 N OHOH NiIN F3CF F

4- (5- Fl uor o- 2- hvdroxyoxyphenvl) 4-met hyl -1-(8-fluoro-2-nethyll uinazolin-5-

ylam no)-2-(trjf yl 2-ol 45 ly to. Exapple 3, 20 ny
(43" ot of Inqieiproatee sk ﬁ%@mm@te, AFEmoFPHotoaceticati T

- (8- fl uor o- 2- met hyl qui nazol i n-5-yl amno)-2-(trifluoronmethyl)-pentan-2-ol in
4 mM of CHR@ufiaseticamet @d avlﬂifthOZOMmg)(fO 48 tvmisrad -5 fllunroReth@eGedysol ut i on.
After chromatography on silica gel w th hexane/2-propanol (109, 17 ng of

the produgh dﬁ)x ﬂhh@th?lezi trlﬂldoNHFétK t%}lal aﬁd%Oln%@) A3mmdt) of Slarkifolss, 3H),
2.35 (d, | 2.86 (s, 2.90 ( 3.21 IH),” 3.36 (dd, 11-1),

4 72 ( br . ﬂl(n#éb—q}gﬁhg?oél (rileH)I ]_S‘)§'6§lé§< ﬂ%{d a]f@éit 610%56@] &ﬂﬂ%%tdg @n‘lnovi%d%)’a( dd,

vacuum with the addition of toluene. After chromatography on silica gel with hexane-

ethyl acetate (0-70%), 58 mg of 4-(5-fluoro-2-methoxyphenyl)»-4-methyl-1-(8-fluoro-2-
methylquinazolin-5-ylimino)-2-(trifluoromethy!)-pentan-2-ol is obtained. 20 mg of
palladium on carbon is added to the imine in 10 ml of ethyl acetate and 1 ml of
triethylamine, and it is shaken for 1 hour under hydrogen atmosphere at normal pressure.
Catalyst is removed from the solution by means of filtration, and it is concentrated by
evaporation. [t is taken up in 5 ml of chloroform, and 200 mg of activated manganese
dioxide is added, and it is stirred for 30 minutes. It is filtered on Celite and concentrated
by evaporation in a vacuum. After chromatography on silica gel with hexane-ethyl
acetate (0-70%), 12 mg of the product is obtained. 'H-NMR (CDCl3); & = 1.46 (s, 3H),
1.55 (s, 3H), 2.37 (d, 1H), 2.76 {d, 1H), 2.90 (s, 3H), 3.13 (dd, 1H), 3.27 (dd, 1H), 3.85
(s, 3H), 4.50 (br., 1H), 5.94 (dd, 1H), 6.77 (dd, 1H), 6.91 (ddd, 1H), 7.08 (dd, 1H), 7.30

(dd, 1H), 9.16 (s, 110).

Example 14
N
OH OH v ] 7
N ~N
F,C
F
F

4-(5-Fluoro-2-hvdroxvoxyphenyl+4-methyl-1-(8-fluoro-2-methvlguinazolin-5-

yvlamino)-2-(trifluoromethyD-pentan-2-ol




F

N- (2- Met hyl qui nazol i n-5-yl)-4-(5-fl uoro-2-net hoxyphenyl) - 2- hydr oxy- 4- net hyl -
2- (trifluoromethyl)pentanoic acid am de 104 ng (0.41 mmol) of

4- (5-f 1 uor o- 2- met hoxyphenyl } 4- met hyl - 2- ofépent anoi ¢ acid (WO 00/ 32584) and
100 nyg (0.63 nmol ) of 5-am no-2-nethyl quinazoline in 2 M of DW are m xed
at room tenperature under argon with 102 ng (4.49 mol) of

di cycl ohexyl carbodiimde. It is allowed to stir for 3 hours at room

t enperat ure, the Analsgotsipto Bikaple 8, 2 mgddd pohol)mfd-(hefl worg-2axethaxipddnyly-t h
ethyl acetate, the organic phase is washed with water and dried (Na2SO4).
After chr Omtlﬁah?phyg—ﬂﬂoﬁ)i-i-hﬁﬁl inaotih-5-NexaRe2gtiBiloraaethal Heh@n2099 , 64.9
ng of N-(2-nethyl quinazolin-5-yl)-4-(5-fluoro-2-

met hoxyphen -4- | --2- i } i i ) } whi S

di ssol ved i %‘l‘)‘fﬁé’ﬁ}ﬂ%ﬁﬁl ‘W%ﬁ?@%ﬁ%gf T g@%ﬂ@s@?ﬁt@%ﬁ%@“ﬁ@e rﬁ\ﬁn}t h
0.18 m of trifluoronethyl)trinethylsil]ane an 43 of . cesi um car bonat e
and st rred CEMAGTHIRON ShCeEGHIT G aipearhat 61 Tosf € produptgs
extracted with ethyl acetate, the organic phase 46 is washed with water and
dri ed on sodbtanedulH-&MR (THX1i)nd erindlifsalld), dfridduciH), Ba (ds!H 286dnt3tHt ed by
evaporation is taken up in 2 m of THF, and 100 | of a 1 M solution of
tetrabutyl a iU huar nS1 Jhtat ti j S ter is
added, 11 o agk Tl o (gD RO ALDLH 2 (s s Rle, ) O W th
wat er and dried .qn di um f c ography on silica gel with
hexane- et hylé'@c@g‘&tlzﬁ( gﬂéﬂiq%’?% H@tlﬁ;’ 9p{5(')(§gﬁén'i S obtained. 'H NWMR
(CDC13); S =1.44 (s, 3H), 1.46 (s, 3H), 2.85 (d, 1H), 2.91 (s, 1H), 3.04
(d, 1H, 3.89 (s, 3H, 4.18 (s, IH, 6.77 (m 2H, 6.94 (dd, 1H), 7.79 (d,
IH), 7.86 (t, IH, 8.05 (d, IH, 9.08 (s, 1H), 9.12 (s, 1H . Exanple 16 OH
-N -‘Example 15

| N
~
0 OH 7
N =N
FC I
F

N-(2-Methvlquinazolin-5-y1}»-4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-

(trifluoromethyv)pentanoic acid amide

104 mg (0.41 mmol) of 4-(5-ﬂuoro-ﬁ-methoxyphenyl)—4-methyl-2-oxopentanoic
acid (WO 00/32584) and 100 mg (0.63 mmol) of S-amino-2-methylquinazoline in 2 ml
of DMF are mixed at room temperature under argon with 102 mg (4.49 mmol) of
dicyclohexylcarbodiimide. It is allowed to stir for 3 hours at room temperature, the
reaction mixture is poured into water, extracted with ethyl acetate, the organic phase is
washed with water and dried (Na;SOq4). After chromatography on silica gel with
hexane-ethyl acetate (0-70%), 64.9 mg of N-(2-methylquinazolin-5-yl)-4-(5-fluoro-2-
methoxypheny!)}-4-methyl-2-oxopentanoic acid amide is obtained, which is dissolved in
2.2 ml of DMF and cooled to 0°C. The solution is mixed with 0.18 mi of
(trifluoromethyl)trimethylsilane and 243 mg of cesium carbonate and stirred for 6 hours

at room temperature. Water is added, it is extracted with ethyl acetate, the organic phase



NH NH F3C F  4-(5-Fl uoro-2-net hoxyphenyl )-1-(1

H i ndazol - 4- yI am no) - 4-net hyl -2- (trifluoronet hyI ) pent an-2-ol 154 ngy of

4- (5-f 1 uoro-2- met hoxyphenyl } 2- hydr oxy- 4- g’ret hyl -2- (trifluoromethyl)pentanal
and 80 ng of IH-| ndazol - 4-yl am ne (fronﬁ1 Auwer s Chem Ber., 1920, 53, 1213)
-are dissolved in 10 m of tol uene and 1.5 nml of acetic acid and stirred for
16 hours at roomtenperature. is mxed with ethyl acetate and sodi um

bi carbonate sol ution, the et h%:L acetate phase is washed twice with sodium

bi car bonat ¥ Washediwith wated ap@ drigmhor spimsukiate-a f e HiIMed intcarrofugt &t by
evaporation. After chromatography on silica gel with hexane/ethyl acetate
(1.5+1), 1dhcemprapéddby Seapbratiomis taken up in 2 ml of THF, and 100 ul of a 1 M solution of

2- met hoxyphenyl ) - 1- (I Hi ndazol - 4-yl i m no) - 4- net hyl - 2- (tri fl uoronet hyl ) pent an
-2-ol is @Bﬁ@t?ﬁﬂlmmlﬂu&l&@@/ﬁa&i % stibd8 f(FFQSOQ’fudufEsn@at'eﬁls%{&&Pllt\'i?d in5

m of methanol and 0.5 of acetic acid, combined with 60 mg of sodium

cyanobor o hé()g{aicgzﬁ .’w1ﬁ’1neq}>1<3ﬁf§1'cét51t%hthfe %%ﬁ%m&ﬁﬁ%es %s%asgéo% g Iwafte(? fnd dngaj bit ts&ﬁurﬁo om

t enper at ur é e an um bica

sol uti on, eth cet at e phase tw ce th sodi um._bi c rbonat e
sol uti on, faé‘a %ﬂﬁ& A lai%u%gﬂ%@ §r hﬂfap%tﬁtec(ﬁﬁér{ﬁtbﬂg Hghy on
silica gel with hexane/ethyl acetate (1.5+1), 130 ng of

4- (5-f | uor of edet roobyghaeh yHYNUR (GBCRhYazol 44{34I3H7J héj ¢s, 3H), 2.85 (d, 1H),
met hyl -2-(trifluoromethyl)pentan-2-ol is obtained. MS(ElI+): 425/426, 'H NWR

(0, 11, 3G dMy @) R I gl g s o %5%942 PR 65

(d, 1H). 6,290 98tk Lty 575G, (850 0d sHm, 6153 s,(l‘iﬂ. » 7.86 (br, 1 H.

Example 16

o) oH , =N
N NH
F.C
F

4-(5-Fluoro-2-methoxvphenyl)}-1-(1 f/-indazol-4-ylamino)-4-methyl-2-

(tnnfluoromethyl)pentan-2-ol

154 mg of 4-(5-fluoro-2-methoxyphenyl)2-hydroxy-4-methyl-2-

* (trifluoromethyl)pentanal and 80 mg of 1H-indazol-4-ylamine (from Auwers Chem.
Ber., 1920, 53, 1213) are dissolved in 10 ml of toluene and 1.5 ml of acetic acid and
stirred for 16 hours at room temperature. It is mixed with ethyl acetate and sodium
bicarbonate solution, the ethyl acetate phase is washed twice with sodium bicarbonate
solution, dried on sodium sulfate and concentrated by evaporation. After
chromatography on siiica gel with hexane/ethyl acetate (1.5+1), 172 mg of 4-(5-fluoro-
2-methoxyphenyl)-1-(1 H-indazol-4-ylimino)-4-methyl-2-(trifluoromethyl)pentan-2-ol is

obtained. MS(EI"): 423/424.



Example 17 OHOHA N HNH N\ F3C, F 4-(5-Fluoro-2-hydroxyphenyl)-1-(1

H i ndazol - 4-vl am no) - 4-net hyl -2- (trifluoronethyl)pentan-2-ol Anal ogously to
Exanpl e 3, 127 ng of 4- (5-fl uoro- 2- net h&xyphenyl }L1- (I H

i ndazol -4-yl am no) - 4-nmet hyl -2-(trifluoromethyl)pentan-2-ol is reacted with
10 M of 1 Mboron tribrom de-CH2C12 sol ution. After chr omat ogr aphy on
silica gel with hexane/ et hyl acetate (40% 60

of 4- (5-fl uor o-

4 et iyl -2 ( 111 HoPD %Qghveg&nl nz;fo ?%a&psw#e@g‘nﬁc?geaetwm 164 165C.

VS(El +) : 411/412 H—NNR D6- . 8 1.55 (s, 3H), 1.92 (d,
1H), 2. 9nmhjged with 60 gig)fzf sgdipg f@@p@borghmwetf(qﬁrs;meirfgﬂ@Lssat((HC apd) . 5. 82
(s, IH), 6.65 (d, 1H), 48 6.81 (dd, 1 H), 6.85 (ddd, 1H), 6.95 (dd, IH),

7. 00 (dd, fot 6Hpursat 8ong &:m;:ierdﬁ)rﬁ ©.17 il with edhyl ackfatan(dssodiinkdicikcbanpé e 18 O—I H
-N'"N. NFC1\ F 4-(5-F luoro-2-nethoxyphenyl)-4-nethyl- | -(1-nethyl-

H-i ndazo dotdtioh, {HRTHY heetate bhaskid WRIHRD WRich vilh) R8NP BcArbBndte solution, dried
and concentrated by evaporation. After chromatography on silica gel with hexane/ethyl
acetate (1.5+1), 130 mg of 4-(5-fluoro-2-methoxyphenyl)-1-(1 H-indazol-4-ylamino)- 4-
methyl-2-(trifluoromethyl)pentan-2-ol is obtained. MS(EI"): 425/426, 'H-NMR
(CDCl3); 6=1.45 (s, 3H), 1.58 (s, 3H), 2.27 (d, 1H), 2.78 (d, 1H), 3.18 (d, 1H), 3.35 (d,
1H),), 3.85 (s, 3H), 5.67 (d, 1H), 6.83 (dd, 1H), 6.85 (d, 1H). 6.95 (ddd, 1H), 7.12 (dd,

1H), 7.15 (dd, 1H), 7.86 (br, 1H).

Example 17
OH oH , =N
N NH
F,C
F

4-(5-Fluoro-2-hvdroxypheny!}»1-(1 H-indazol-4-vlamino)-4-methyl-2-

(trifluoromethypentan-2-ol

Analogously to Example 3, 127 mg of 4-(5-fluoro-2-methoxyphenyl)1-(1 H-
indazol-4-ylamino)-4-methyl-2-(trifluoromethyl)pentan-2-ol is reacted with 10 ml of
1 M boron tribromide-CH,Cl; solution. After chromatography 6n silica gel with
hexane/ethyl acetate (40%), 60 mg of 4-(5-Auoro-2-hydroxyphenyl)}1-(1 H-indazol-4-
ylamino)- 4-methy!-2-(trifluoromethyl)pentan-2-ol is obtained. Flash point: 164-165°C.
MS(EI): 411/412 'H-NMR (D6-DMSO); & = 1.37 (s, 3H), 1.35 (s, 3H), 1.92 (d, 1H),

2.92 (dd, 1H), 3.03-3.18 (2H), 5.16 (t(br), 1H), 5.58 (d, 1H), 5.82 (s, 111}, 6.65 (d, 1H),



154 nmg of 4-(5-fluoro-2-nethoxy-phenyl)-2-hydroxy-4-nethyl -2-
(trifluoronethyl)pentanal and 91 ng of 1-nethyl-IHindazol-4-ylam ne (Sureau
Chima, 1961, 15, 195) are reacted, aagdescribed in Exanple 15, to form

4- (5-fluoro-2- nethoxyphenyl)-4-nmethyl-"1 -(1-nmethyl -]

H i ndazol -4-ylimno)-2- (trifluoronethyl)pentan-2-01 MS(El+): 437/ 438 and
further reduced wth sodium cyanoborohydride to

4-(5-fluoro: 2- oxyph )= 4- - -(1- |- | Hindazal -

4-yl ani no)ﬁ?gzl-‘(dgf mﬁo‘%&ﬁ‘%@)} égﬁf%oﬂﬁm-@&s%? Eﬂ¥)7:-é74@9iﬁhéj5' (& NUR (cDC13) ;
6 = 1.46 (s, 3H, 1.59 (s, 3H, 2.27 (d, 1H, 2.77 (d, 1H), 3.05-3.20 (3H),
3.38 (d, 1R)7(s3t8p (s, 3H), 4.00 (s, 3H), 5.60 (d, | H, 6.75 (d, IH), 6.84
(dd, 114), 6.95 (ddd, 11-1), 7.12 (dd, 1H), 7.16 (dd, 1H), 7.75 (s, IH).
Example 19 CHOHA N HN, N FC 3 F 49

4- (5- Fl uor o- 2- hydr oxyphenyl ) -4-net hyl -1 -(1-nmethyl -1 Hindazol -4-yl am no) - 2-
(trifl uorwgggent an- 2-ol Anal ogously to Exanple 3, 22 ng of

4- (5-fl uoro-2-nydroxyphenyl } 4- net hyl - | -

(1-net hyl - 1H i ndazol - 4-yl am no)-2-(trifl uoronet hyl)pentan-2-ol is obtained
from84 ngof 4-(@|—fIHororrethoxyphenyl}4-rrethy|- | -(1-methyl- |

H i ndazol - 4- ng) - 25. (141 fN~wor onmet hyl ) pent an-2-ol . Fl ash point: 193-194C,
NB(El): 42 @ DVBO): S = 1.40 (s, 3H), 1.53 (s, 3H), 1.91 (d.
1H), 2.95 3. 09320 (2H), 3.90

4-{5-Fluoro-2-methoxyphenyl)-4-methyl-1-(1-methyl-1 H-indazol-4-ylamino)-2-

(trifluoromethyvl)pentan-2-ol

154 mg of 4-(5-fluoro-2-methoxy-phenyl)-2-hydroxy-4-methyl-2-
(trifluoromethyl)pentanal and 91 mg of 1-methyl-1H-indazol-4-ylamine (Sureau Chimia,
1961, /5, 195) are reacted, as described in Example 15, to form 4-(5-fluoro-2-
methoxyphenyl)-4-methyl-1-(1-methyl-1H-indazol-4-ylimino)-2-
(trifluoromethyl)pentan-2-ol MS(EI"): 437/438 and further reduced with sodium
cyanoborohydride to 4-(5-fluoro-2-methoxyphenyl)- 4-methyl-1-(1-methyl-1H-indazol-
4-ylamino)-2-(trifluoromethyl)pentan-2-ol. MS(EI"): 439/440, 'H-NMR (CDCls); 5 =
1.46 (s, 3H), 1.59 (s, 3H), 2.27 (d, 1H), 2.77 (d, 1H), 3.05-3.20 (3H), 3.38 (d, 1H), 3.82
(s, 3H), 4.00 (s, 3H), 5.60 (d, 1H), 6.75 (d, 1H), 6.84 (dd, 1H), 6.95 (ddd, 1H), 7.12 (dd,

1H), 7.16 (dd, 1H), 7.75 (s, 1H).

Example 19

OH OH =N



(s, 3H, 5.26 (t(br), 1H,), 5.62 (d, 1H, 5.83 (s, 1H), 6.73 (d, 11-1),
6.80 (dd, IH), 6.85 (ddd, I H), 6.99-7.05 (2H), 7.93 (s, | H), 9.75 (s, 1
H Exanple 20 OHN NN FCF 4-(5-Fl ugro-Z-met hoxyphenyl ) - 4- et hyl - |
-(2-nmet hyl - 2Hi ndazol - 4- vl am no) - 2- (tr fl uor onet hyl ) pent an- 2-ol 154 ny of
4- (5-fl uoro-2- et hoxy- phenyl ) - 2- hydr oxy- 4- net hyl -

(trifluoronethyl)pentanal and 91 ng of 2-nethyl-2Hindazol -4-ylam ne (Sureau
Chima, 1961, 15, 195) are reacted

4- ( 5- f | uorbt2Eluaga-PrbydronEplieny Anmeth ,
| i m no) - 4- met hyl - 2- (trlfluororrethyl)pentan 2-ol [flash poi nt: 92-94C,
MS(El"): 4Tilus&hetanbpdntenthet reduced with sodi um cyanoborohydride to
4- (5-fl uoro-2- met hoxyphenyl ) - 4-net hyl -1 - (2-

et hyl - 2H | ndaz@aawg%glg% Esaamgre(st ngwmo ﬁmm@%aew%g@g@mh 5 75

as descrlbedln Exarrple 15 to form
-1 b mdazal-deylaming

439/ 440, 'H NWR , 1.56
(d, 11-1), 1 o ().
(s(br), A)l ‘ila‘ﬁ%%f}( énd%ﬂ)‘? lﬁ‘“&%‘%gzs t“éklﬁ‘)omgg@@p‘f‘ﬁ 3“1(14)15( Sdiged F?}m
695707 ZH% 7.10 1H), H% 1H) ExarrpleZlO—IO—I
N HN N mgofa4-(5- ﬂuoro 2-methoxypheny )—4-methy1 1 methy 1 -mdazol 4-ylamino)-2-
(trifluoromethyl)pentan-2-ol. Flash point: 193-194°C, MS(EI"): 425/426, 'H-NMR (D6-
DMSO0); & = 1.40 (s, 3H), 1.53 (s, 3H), 1.91 (d, 1H), 2.95 (dd, 1H), 3.09-3.20 (2H), 3.90
(s, 3H), 5.26 (t(br), 1H),), 5.62 (d, 1H), 5.83 fs, 1H), 6.73 (d, 1H), 6.80 (dd, 1H), 6.85

(ddd, 1H), 6.99-7.05 (2H), 7.93 (s, 1H), 9.75 (s, 1H)

Example 20
/
N N
F,C
F

4-(5-Fluoro-2-methoxyphenvl»4-methyl-1-(2-methyl-2 H-indazol-4-vlamino)-2-

(trifluoromethy])pentan-2-ol

154 mg of 4-(5-fluoro-2-methoxy-phenyl)-2-hydroxy-4-methyl-2-
(trifluoromethyl)pentanal and 91 mg of 2-methyl-2H-indazol-4-ylamine (Sureau
Chimia, 1961, 15, 195) are reacted, as described in Example 15, to form 4-(5-fluoro-2-
methoxyphenyl)-4-methyl-1-(2-methyl-2 H-indazol-4-ylimino)-4-methyl-2-
(trifluoromethy!)pentan-2-ol [flash point: 92-94°C, MS(EI"): 437/438] and further
reduced with sodium cyanoborohydride to 4-(5-fluoro-2-methoxyphenyl)-4-methyl-1-(2-
methy!-2H-indazol-4-ylamino)-2-(trifluoromethyl)pentan-2-ol. MS(EI"): 439/440, 'H-

NMR (CDCl3); 8 = 1.47 (s, 3H), 1.56 (s, 3H), 2.30 (d, 1H), 2.75 (d, 1H), 3.14 (d, 1H),



F3C F

4- (5- Fl uor o- 2- hydr oxyphenyl ) 4- net hyl -1 - ( 2- net hyl - 2Hi ndazol - 4-yl am no) - 2-
(trifluoromethy | )pentan-2-ol Anal ogo%ly to Exanple 3, 100 ng of

4- (5-fl uoro- 2- hydroxyphenyl }4-nethyl -1 -

(2-net hyl - 2H-|ndazol 4-yl am no)-2-(trifluoronethyl)pentan-2-ol is obtained
from 132

4- (5 quoro 2- hox y }.4- et hyl - -2H-i ndazol - 4-yl am no) 2-
(tr.ﬂuoro%«%%{}\?é Hon! i Hoh (TN ) TEBILS, AL 13 HBSPH5GR. © 1 NVR
(D6- DWVSO); 6—140(5, ,155(5, H),193(d 1H), 2.89 (dd, 1H),

3.05-3.17 1(1*2)H§ 364d,01H), 695- 73(H)(2PE DOO (dd; BH),, 7. 1Hdd, SHRF.§6d(s, WHH), 5.85 (s, |
H, 6.72-6.90 (4H), 6.99 (dd, I H, 8.16 (s, | H, 9.73 (s, | H Exanple 22
FOH-N HNH F3CF 4-(2,5-D fluorophenyl)-1-(l

H i ndazol - 4-yl am no) - 4-nmet hyl - 2- (tri fl uoronet hyl ) nentan- 2-ol 51

Anal ogouslg ’{'1?, rrple 3, 207 mg (0.73 mol ) of 4-(2,5-difluorophenyl)-2
hydr oxy- 4- 9 trifluoronet hyl - pentanal is reacted with 150 ng (1.10
mmol ) of 1H-indazol-4-ylam ne (from Auwers Chem Ber., 1920, 53, 1213). 110
my of 4-(2,5- /

di f1 uor ophe - @ ynda oﬂ-4-y|inino)-4-nethy|-2-(trif|uoronethyl)pentan-
2-ol is ob . mol ) thereof is reduced anal ogously to
Exampl e 7 27F (0 mmol ) of NaBH4. After chromatography on silica
gel with h e/ ethyl acetate

4-(5-F luoro-2-l_ﬂdroxyphenvlm_-methvl- 1-(2-methyl-2 H-indazol-4-ylamino)-2-

(trifluoromethyl)pentan-2-ol

Analogously to Example 3, 100 mg of 4-(5-fluoro-2-hydroxyphenyl)}-4-methyl-1-
(2-methyl-2 H-indazol-4-ylamino)-2-(trifluoromethyl)pentan-2-ol is obtained from 132
mg of 4-(5-fluoro-2-methoxyphenyl}-4-methyl-1-(2-methyl-2 H-indazol-4-ylamino)-2-
(trifluoromethyl)pentan-2-ol. Flash point: 182°C, MS(EI"): 425/426, 'H-NMR (D6-
DMSO); & = 1.40 (s, 3H), 1.55 (s, 3H), 1.93 (d, 1H), 2.89 (dd, 1H), 3.05-3.17 (2H), 4.07
(s, 3H), 5.00 (t(br), 1H), 5.38 (d, 1H), 5.85 (s, 1H), 6.72-6.90 (4H), 6.99 (dd, 1H), 8.16

(s, 1H), 9.73 (s, 1H)

Example 22
F OH =N
H NH
F,C
F

4-(2_5-Difluoropheny!)-1-(1 H-indazol-4-ylamino}-4-methy|-2-(trifluoromethv!pentan-

o



(20- 30%, 18 nmg of the desired product is obtained. 'H NVR (300 MHz, CDCl13):
0 =148 (s, 3H, 1.62 (s, 3H, 2.27 (d, 1H, 2.52 (d, IH, 3.23-3.38 (m
2H), 5.67 (d, 1H), 6.83-7.01 (m 3H), 7508-7.18 (m 2H), 7.89 (s, 1H
Exanple 23 O- 0H-N HNH NF30 0O Br °!

4- (4- Br ono- 2- net hoxyphenyl ) - 2- hydr oxy- N (1H i ndazol - 4-yl) - 4- net hyl -
(trifluoronethvl)pentanoi c aci d am de 122 ny of 4 di nmet hyl am nopyridine is
di ssolved in the heat in led to roomtenperature and
conbi ned with 0A08l9goysly @rE%amI%%WO&H%(Q aémmseﬁl%fr‘* (5> -difHueEarbsnyd-2r oom
tenperature, it is mxed wwth 192 ng of 4-(4-brono-2-net hoxyphenyl) -

2- hydr oxy- Aydrexyrm@hylt2-irfflusormetby ipenjapeinis acvoied vadi S0 MO (D80 5dA&ddf and
stirred again for 45 mnutes at roomtenperature. It is mxed with 90 ng of

1Hi ndazol {f:-Mi31-08 lahink AR AUNBISs EREM BHE1920, 13202193114 &bDf4-heated for 1
hour to 80C and conBined with sodium bicarbonate solution and e hyl

Concent rat ATEY ﬁfwﬁﬁ%?%fﬁ%@ fggrlﬁn“@s‘”%%thar 4y ﬁdo?@@?“@@?ﬁn 15“'5& th

hexane/ et hyl acetate (50% of 4-(4-brono- 2- net hoxypheny Ié)
hydr oxy- N- PPieineida? 818 @- 1>2|r§1m0kh ﬂi*ﬁf??fyﬁ radchck Brnia%qgekﬁlbﬁbﬁmylﬁéﬁvlﬁh 7 82aci d
amde is obtained. MS(ElI+): 499/501 'H NWR (D6-DMSO); S = 1.38 (s,

1.50 (s, 3H).72 niol) of MaBHH)Afie. chéorfatographyldn siBegel (veith IRbhne/@hplsactutt T)H)
6.97 (d, 1H), 7.03 (d, 1H), 7.08 (s,

(20-30%), 18 mg of the desired product is obtained.
'H-NMR (300 MHz, CDCls): [0 = 1.48 (s, 3H), 1.62 (s, 3H), 2.27 (d, 1H), 2.52
(d, 1H), 3.23-3.38 (m, 2H), 5.67 (d, 1H), 6.83-7.01 (m, 3H), 7.08-7.18 (m, 2H), 7.89 (s,

1H)

Example 23

N NH
F.,C o
Br

4-(4-Bromo-2-methoxyphenyl)}-2-hydroxy- N-(/ H-indazol-4-y1)-4-methyi-2-

(trifluoromethy!)pentanoic acid amide

122 mg of 4-dimethylaminopyridine is dissolved in the heat in 3 ml of Sulfolan®,
cooled to room temperature and combined with 0.0525 ml of thionyl chloride. After 45
minutes at room temperature, it is mixed with 192 mg of 4-(4-bromo-2-methoxyphenyl)-
2-hydroxy-4-methyl-2-(trifluoromethyl)pentanoic acid (WO 98/54159) and stirred again
for 45 minutes at room temperature. It is mixed with 90 mg of / H-indazol-4-ylamine
(from Auwers Chem. Ber., 1920, 33, 1213), heated for 1 hour to 80°C and combined
with sodium bicarbonate solution and ethy! acetate. The ethyl acetate phase is washed

four times with water, dried and concentrated by evaporation. After chromatography on



H, 7.10 (d, 1 H, 7.27 (dd, 1 H), 731(d 1H, 7.92 (s, 1 H, 9.45 (s,
H, 13.1 (s, | H Example 24 OHOH-N HNH Nj F3C O Br

- (4- Br onp- 2- hydr oxypheyl ) 2- hydr oxy- N %H—l ndazol - 4-yl) - 4- met hyl -
rifluoromethyl)pentanoic acid am de al ogously to Exanple 3, 55 ng of

- (4- br ono- 2- hydr oxyphenyl } 2- hydr oxy- N-(1Hindazol -4-yl)- 4-nethyl

-2- (trlfluororrethyl)pentanmc aC|d amde is obtained from 100 ng of

4- (4-b 2-net h Hi.nd - 4-
Tethyl o g »ca%?ms%ﬁ%aﬁvy IR0 e 150 Bioad-Crmp 2 mbbasmteny)2H R
(D6- DVBO); 6= 1.42 (s, 3H), 148(5, 3H), 2.23 (d, 1H), 3.15 (d, 1H), 6.54

dd, 1H), h@d@%y{bﬁ(lh’-lndal;ql Gy B5A-fratthyll Htrlﬂﬂomme(dg/l)ppnmolcacmi@rr(idb is1 H, 7.25
dd, | H, 7.30 (d, | H, 7.95 (s, 1 H, 9.61 (s, IH, 9.95 (s, 1H), 13.12
S

(
(
(s, 1H BExaopiea. 2asIHQAvPSdY ‘HERMEL (1h6- 5&53”90) 8—138 (s, 3H), 1.50 (s 3H) 2.17

4- (5- Fl uor o- 2- met hoxyoxyphenyl) 4- et hyl - -(7-fluoro-2-net hyl qui nazol i n-5-
y |

am no) <2~ L hh Q"L 8Y\d RSNk RS (3d,‘1'H), 6.97 (d, 1H), 7.03 (d, 1H), 7.08 (s.

1H), 7.10 (d, 1H), 7.27 (dd, 1H), 7.31 (d, 1H), 7.92 (s, 1H), 9.45 (s, 1H), 13.1 (s, 1H)

Example 24

OH OH |, =N
N NH
F,C 8
Br

4-(4-Bromo-2-hydroxyphenvl}2-hvdroxy-N-(/ H-indazol-4-v1)-4-methyl-2-

(trifluoromethyl)pentanoic acid amide

Analogously to Example 3, 55 mg of 4-(4-bromo-2-hydroxyphenyl}-2-hydroxy-
N-(I H-indazol-4-yl)- 4-methyl -2-(trifluoromethyl)pentanoic acid amide is obtained
from 100 mg of 4-(4-bromo-2-methoxyphenyl)-2-hydroxy-N-(/ H-indazol-4-yl}- 4-
methyl-2-(trifluoromethy!)pentanoic acid amide. MS(ET): 485/487, 'H-NMR (D6-
DMSO); 6 =142 (s, 3H), 1.48 (s, 3H), 2.23 (d, 1H), 3.15 (d, 1H), 6.54 (dd, 1H), 6.83 (d,
1H), 6.95 (d, 1H), 7.00 (s, 1H), 7.10 (d, 1H), 7.25 (dd, 1H), 7.30 (d, 1H), 7.95 (s, 1H),

9.61 (s, 1H), 9.95 (s, 1H), 13.12 (s, 1H)

Example 25

N
S
0 OH . |Y
N N
F,C

3



5- Am no- 7-JI uoro- 2- net hyl qui nazoline 17 g (70.5 mmwol ) of

3, 6-di fl uoro-2- N-pi val oyl am nobenzal dehyde (L. Florvall, |. Fagervall,
L.-G Larsson, S. B. Ross, Eur. J Med. em 34 (1999) 137-151), 9.2 g of
acet am di ne hydrochl oride, 13.4 g of potassium carbonate and 10.4 g of

mol ecul ar sieve (4A) are added together in 70 m of butyronitrile. It is
heated for 17 hours to 145C while being stirred vigorously, and the sol vent

TR ot e | e h£° L APYorSh iRy [ S gulG. o st 1T ca gel
7-f1 uoro-5-N-pival oyl ani no 2- met hyI C]UI nazoline is obtained. I g (3.82 mol)
of 7-f | uordanEn-2ityd #ety| qui nazoline is dissolved in 74 m of
tol uene and cooled to -7OC Over 30 minutes, 9.5 mM (11.4 mol) of a 1.2 M
di i sobut yl5-ahing hnadeyimietelqadiasdfien in tol uene is added in drops. The
reaction mxture is allowed to heat to -40C and stirred for 4 hours at
(40C vater i s 9l,q9h¥ mAgHeds G%Qubrjblﬁﬁ%%%ﬁﬁlﬁd%nfa@déﬁ& LS 1Akl q0m

t enperat ure until” a preci pi tate forms I's renoved y nmeans of

f||trat|o t hr ite. aturated
sodi um chl'8 g?réf@&jgﬂcf?e[r%?‘?oﬁrﬁj %‘g‘ﬁ ﬁé‘/g‘%dsﬁﬁ a#cgﬂggg)‘gfﬁ]fﬁ)%#gﬁit ogr aphy
on silica gel w.th hexane- et%}/ acet ate (0-100%, 64 ng of the product 1is
obt ai ned. acamping lopmdyorids, 1.4 gad potassigmcarbonaly apgd 0.4 pefymolgeder sicvs, 1H)
6.93 (dd, 1H), 9.23 (s, 1 H. 0.1 mM of titaniumtetraethylate is added to
22 ng (0. QFApurelajidaf todethér-ifi [70milaf Dutyronitrile. It is heated for 17 hours to 145°C

nmet hoxyphenyl ) - 2- hydr oxy-4-net hyl - 2- (trifl uoronet hyl)-pentanal and 11 ng

(0.06  mlpileWeiny s%??eﬂ%g%rédsl%oﬁf?d %e%ﬁv'@ﬁ(ﬂﬁ%rﬂé%@hhﬁ%&dhnﬁl Aflerof tol uene, and
the m xture |s heat ed over hours to 100C. After cooling, it is poured

o ough. ospreosiuiS; irsSibt kb PRon R PR h R Rt o EREMRI RTS8 phases

of the filtrate are separated, and it is_extracted agal n wth
7-fluoro-5-N-pivaloylamino-2-methylquinazoline is obtained.

1 g (3.82 mmol) of 7-fluoro-5-N-pivaloylamino-2-methylquinazoline is dissolved
in 74 ml of toluene and cooled to —70°C. Over 30 minutes, 9.5 ml (11.4 mmol) ofa 1.2
M diisobutyl aluminum hydride solution in toluene is added in drops. The reaction
mixture is allowed to heat to —40°C and stirred for 4 hours at 40°C. Water is slowly
added, and it is stirred for 30 minutes at room temperature until a precipitate forms,
which is removed by means of filtration through Celite. The phases are separated,
washed with saturated sodium chloride solution and dried on sodium sulfate. After
chromatography on silica gel with hexane-ethy! acetate (0-100%), 64 mg of the product
is obtained. 'H-NMR (CDCl3); 3 = 2.83 (s, 3H), 4.67 (br., 2H), 6.50 (dd, 111), 6.93 (dd,
1H), 9.23 (s, 1H).

0.1 ml of titanium tetraethylate is added to 22 mg (0.07 mmol) of 4-(5-fluoro-2-
methoxypheny!)-2-hydroxy-4-methyl-2-(trifluoromethyl)-pentanal and 11 mg (0.06
mmotl) of 5-amino-7-fluoro-2-methylquinazoline in 4 mi of toluene, and the mixture is
heated over 2.5 hours to 100°C. After cooling, it is poured into water, and vigorous

stirring 1s continued. The suspension is filtered through Celite, and rewashed thoroughly



ethyl acetate. It is dried on sodiumsulfate, and the solvent is renoved in
a vacuum The

4- (5-fl uoro-2-met hoxyphenyl )-1-(7-flu %o 2- met hyl qui nazol i n-5-yl i m no) - 4- net
hyl -2- (trifluoronethyl)-pentan-2-ol is thus obtained in crude formis
in 8 M of ethyl acetate, in 5 m of ethyl acetate and 0.5 nml of
triethylamne, 20 ng of palladiumon carbon is added and it is shaken for

1 hour und at nospher e.,at . nor nal res i.s renoved
fromthe Sgh a@r@%ﬁce{)ﬂfg Lk 0??1? DbiegRe Do SRE Bt mifh oy
evaporati on. is_taken up in m _ of chloroforn1 50 of activated
manganes eth! @R?td‘é SE éﬁ%@n S%delstllfi“@ apdithe gdvend s rpmoppdhiny evacuym. jlgef i | t er ed
on Celite and concentrated by evaporation in a vacuum After chromatography
on sili cM-@eﬂumtmmeﬁmxmngk)hy(l’/-fhwed)-étmetbglqﬁm%qlinlByﬁglima‘)—tlt-imethpY-bduct is
obtained. "H-NWR (CDC13); S = 1.47 (s, 3H), 1.54 (s, 3H), 2.44 (d, 1H),
2.70 (d, (muor&n&kgg%entﬁﬁwroﬁhzi@s (h‘ﬁﬁlobtlﬂﬂ)ed n3c1%@e fc(rﬂ'rdis 1148*)[11103 #81(s, 3H),

497(b 1 1H) 5 (dd, 1H), 6.92 (ddd,

4 (5 |7:| Sgr Og%w é_?%-icl) )c(n?%tﬁlgla(c?ate %?hlet@gm?m%d\lmg%f |_hac{\lum o%c F

H i ndazol - 4 yl.am -4-nethyl-2- (trifluoro hyl ) pent an- 2- ol | ogously to
Exanpl e 1%IbqnHg2 .%@dt ﬁrsaalﬁ&&for éh%ft%ﬁ ﬁ"e@ﬁra&%n@twsr? eER)thleZan

met hoxyphenyl } 2- hydr oxy- 4-met hyl - 2- (tri fl uoromet hyl ) pentanal and
6- et hy| -pressuren dzatady st ds sehmwid &o(f the selpbevebs mEheaai fBeation, 2020,is 53, 1213).
'"H NMR (CD30D); 8 =
concentrated by evaporation. It is taken up in 5 ml of chloroform, 50 mg of activated
manganese dioxide is added, and it is stirred for 20 minutes. It is filtered on Celite and
concentrated by evaporation in a vacuum. After chromatography on silica gel with
hexane-ethy! acetate (0-70%), 18 mg of the product is obtained. 'H-NMR (CDCls); 8 =
1.47 (s, 3H), 1.54 (s, 3H), 2.44 (d, 1H), 2.70 (d, 1H), 2.81 (s, 3H), 3.15 (dd, 1H), 3.30
(dd, 1H), 3.86 (s, 3H), 4.97 {(br., 1H), 5.83 (dd, 1H), 6.79 (dd, 1H), 6.85 (dd, 1H), 6.92

(ddd, 1H), 7.06 (dd, 1H), 8.98 (s, 1H).

Example 26

e oH , =N
fl NH
F3C
F

4-(5-Fluoro-2-methoxyphenyl}-1-(6-methoxyl-1 H-indazol-4-ylamino)-4-methy!-2-

{trifluoromethvl)pentan-2-ol

Analogously to Example 16, the desired product is obtained from 4-(5-fluoro-2-
methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethy!)pentanal and 6-methyl-1H-

indazol-4-ylamine (from Auwers Chem. Ber., 1920, 53, 1213). '"H-NMR (CD;0D); 6=



55 1.45 (s, 3H), 1.64 (s, 3H, 2.01 (d, IH, 2.23 (s, 3H, 2.78 (d, 1H,
3.01 (d, 1FD, 3.21 (d, I H, 3.86 (s, 3H, 5.96 (s, I H, 693 (m 2H), 7.14
(dd, I H, 7.21 (s, 1 H, 7.73 (s, | Example 27.11 OOHF NiN F3C

4- ( 3-Fl uor o- 2 met hoxyphenyl ) - 1- ( 2- et hyﬁ gui nazol i n-5-yl am no) - 4- net hyl -
(trifluoronethyl)pentan-2-ol 2, 6-Dii |uoroanisole 20 g (153.74 mol ) of

2, 6-di fl uorophenol is di ssol ved in 200 M of acetone and m xed under

oyl 1 obt 68> 20kl 2 %Iarffﬂﬁ” Q&?%#Pt?ﬁfé BTG b ddhe” "

one-hal f hours. After coolin eaction mxture is filtered, the filter
resi due i SHhasHe@: W}ﬁgédé’tléﬂé 9Jéﬁdzﬁhe7 ¥4 (ddy B 74 (§p‘LH1) V3 htlH)- a dry
state is reached. The residue is chromatographed on silica gel (nobile

sol vent ethyl acetate/hexane). 17.27 g (77.9% of the desired product is
obtained. It should be noted that the product is slightly volatile. The bath
tenper at UgQampot d not exceed 30C and is to be adapted to the vacuum of the
rotary evaporator. 2-(3-Fluoro-2-nmethoxyphenyl)-2-nethyl propanenitrile 10 g
(69.39 nol ) of 2,6-difluoroangsole is dissolved in 200 nl of toluene and

m xed at rooﬁ‘ote per aHur e w \f5/75 g (83.27 mmol ) of isobutyric acid
nitrile. Wthj i 166.5 m of a 0.5 nolar solution of potassium
hexanet hyl : ene is added in drops. In this case, a slight
tenperature ¥ to °27.5C ‘takes place. After 16 hours of stirring at room
tenperature, the reaction mxture is mxed with 200 56

4-(3-Fluoro-2-methoxyphenyl)-1-(2-methylquinazolin-5-ylamino}-4-methyl-2-

(trifluoromethyvl)pentan-2-ol

2,6-Difluoroanisole

20 g (153.74 mmol) of 2,6-difluorophenol is dissolved in 200 ml of acetone and
mixed under nitrogen with 42.5 g (307.48 mmol) of potassium carbonate. After 19.1 ml
of methyl iodide (2 equivalents) 1s added, it is refluxed for three and one-half hours.
After cooling, the reaction mixture is filtered, the filter residue is washed with acetone,
and the filtrate is spun in until a dry state is reached. The residue is chromatographed on
silica gel (mobile solvent ethyl acetate/hexane). 17.27 g (77.9%) of the desired product
is obtained. It should be noted that the product is slightly volatile. The bath temperature

should not exceed 30°C and is to be adapted to the vacuum of the rotary evaporator.

2-(3-Fluoro-2-methoxyphenyl)-2-methyipropanenitrile

10 g (69.39 mol) of 2,6-difluoroanisole is dissolved in 200 ml of toluene and
mixed at room temperature with 5.75 g (83.27 mmol) of isobutyric acid nitrile. Within
35 minutes, 166.5 ml of a 0.5 molar solution of potassium hexamethy! disilazide in
toluene is added in drops. In this case, a slight temperature rise to 27.5°C takes place.

After 16 hours of stirring at room temperature, the reaction mixture is mixed with 200



m of water and 400 ml of ethyl acetate and acidified wwth 10% sulfuric acid
to a pH of 4. The organic phase is separated, and the aqueous phase is
shaken once with ethyl acetate (200 m, . The conbined organic extracts are
shaken with water and brine. After the solvent is dried, filtered, and spun
- off,” the residue is chromatographed on silica gel (nobile solvent ethyl

acet at e/ hexane). 7.66 ¢ (57 1% of the desi red conpound is isol ated.

2- ( 3- Fl uoro- Y, 0 39. 64, Mo f the
Zbove. desdr] Dt P L T SL SR R BB &g iy 9% Sl St Mol | 86c
and within 40 mnutes, 49.5 mM of a 1.2 nolar solution of DIBAH in toluene
i s added i H}eopganlq\phaij? iowRarRisdr angifthe equepihiphase isshaken aepevidtadid is  begun,
493 mM of a 10% L-(+)-tartaric acid solution is to be added in drops. After
100 mi || idcetaer(200 e Thenpeatbadedroegansc etk Baseshaken witbGvatckhaad benai Afder of the
tartaric acid solution is quickly added, and the batch is stirred

vi gor ousl %nd Qflydntes c![}i%ldr Rltékd, 48 uﬂ SIPRE ALHAR is dEmARY h%‘oﬁk%%é‘%& s

shaken twice wth 4 of di et ether each. The conbined organic

o “Tho REGPHESER “‘tHYIa%@ Ghie ‘W 57 a0 R8N SoRBRARDS | % crbae

forminto_ the next stage.

(E/ 2)-4- (35(#11t9@)ro 2- met hoxyphenyl ) - 4- met hyl pent - 2-enoi ¢ acid ethyl ester
21.3 mM of a 2 nolar LDA solution in THE is added in drops to a solution of
9.87 g (39.75 mmol ) of 2-ethoxy-phosphonoacetic acid triethyl ester in 40
m of absolute THE at OC. After 30 mnutes of stirring at 0C, 7.8 g (39.75

mol ) of 22K33Fifu|o}~5299ne?hox?ﬁﬁe'%?%&%@tﬂyl?)o niEt hyl propanal , dissolved in 26 m
of THF, is quickly addedin "“drops at 0C. The cold bath is renoved, and the

batch i sti 1 ofid OFo16 RO SROMRL ok SARSLAL i NG (383G gron m Xt ure
toluene. At —65 to —60°C and within 40 minutes, 49.5 ml of a 1.2 molar solution of
DIBAH in toluene is added in drops. After one hour of stirring at this temperature is
begun, 493 ml of a 10% L-(+)-tartaric acid solution is to be added in drops. After 100
milliliters, the temperature 1s increased to --10°C. The remainder of the tartaric acid
solution is quickly added, and the batch is stirred vigorously for two hours at room
temperature. The reaction mixture is shaken twice with 400 ml of diethyl ether each.
The combined organic extracts are shaken with water and brine, dried, and the solvent is

spun off. The residue that is obtained (7.8 g = 102%) is incorporated in crude form into

the next stage.

(E/Z}-4-(3-Fluoro-2-methoxyphenyl}-4-methylpent-2-enoic acid ethyl ester

21.3 ml of a 2 molar LDA solution in THF is added in drops to a solution of 9.87
g (39.75 mmol) of 2-ethoxy-phosphonoacetic acid triethyl ester in 40 ml of absolute
THF at 0°C. After 30 minutes of stirring at 0°C, 7.8 g (39.75 mmol) of 2-(3-fluoro-2-
methoxyphenyl)-2-methylpropanal, dissolved in 26 ml of THF, is quickly added in

drops at 0°C. The cold bath is removed, and the batch is stirred for 16 hours at room



acetate. The conbined organic extracts are washed with water and bri ne,
dried, and after the desiccant is filtered off, the solvent is spun off.
The residue is chromatographed on sili gel (nobile sol vent ethyl

acet at e/ hexane). 8.39 g (68.2% of the desired conpound is isolated.

(E/ Z) - 4- (3- Fl uor o- 2- met hoxyphenyl ) - 4- met hyl pent - 2-enoic acid 8.39 g (27.03
mml ) of (E/ Z2)-4-(3-fluoro-2-nmethoxyphenyl }4-net hyl pent-2- enoic acid ethyl

t ixed with 270 nl. of .1 N.NaOH | t hanol t 2:1) . ti d
For “two® dapamtithotas BApiwspite® (Rre] Rufyhte sndiSiasiegemaeid fbvary
evaporator, and the residue is extracted twwce wwth 150 m of diethyl ether

each. The awibi Reacostyaad areane peeacts ae ovaghedivath witenandabréne, dried.@ndcar ded
after nmonitoring by TLC The aqueous phases are acidified with concentrated

hydr ochl or afterales destcoapht 8ltand offeth: salvtwds spunoeff. Wi kdresidOe id each of di et hyl
ether. The ether extracts are washed with water and brine, dried, the

sol vent | Sclﬁ@h&ﬁtogfafphe@!?@sili@z?géi%ﬁliogﬂ@s&l@erﬁ%thgl Teelafe/B&Rank P 8.39g WPy AsLd in
crude forminto the next stage.

4- ( 3- Fl uor @- 2- ret;hoxyphenyl.) -4- get hyl - 2- oxo- pentanoic acid 5.89 g (20.86
mmol ) of (%Ff)eg‘%-d(@%%@é-‘%l%fl'hoxyphenyI }4- met hyl pent-2- enoic acid is

m xed at roomtenperature with 126 m of a | nolar sulfuric acid, and after

21 m of glacial acetic acid is added, it is stirred for 15 hours at a bath

tenmperature of 90C. The reaction mxture is m xed wth solid potassium

car bonat e tHZa+4gHFddors- 2anetexypbenigs-oedhéintareabialdcid in an ice bath (heavily
foamng). It is extracted twice with diethyl ether, The conbi ned organic

extracts are waghed (3 .bh WadIebf @Z*)-ﬂj(§-ﬂ%6fﬂ)eﬂn§ftﬁcﬁ§/phéﬁk§~4-ﬂaﬁlyﬁﬂﬂbﬁﬂed

aqueous phases are acidified with concentrated hydrochloric acid 58 to a pH

f d - act. i ce.wit £ di.at h
oxtracts - SIUCGERLGIGRE Y hba Pth B REE SN U hafiNEler FITaR T

of f. Since the residuye
stErred tror two éjays at room temperature. The ethanol is drawn off in a rotary

evaporator, and the residue is extracted twicé with 150 ml of diethyl ether each. The
combined organic extracts are washed with water and discarded after monitoring by
TLC. The aqueous phases are acidified with concentrated hydrochloric acid to pH 3 and
extracted twice with 300 ml each of diethyl ether. The ether extracts are washed with
water and brine, dried, the solvent is spun off, and the residue (5.89 g =77.2%) is

incorporated in crude form into the next stage.

4-(3-Fluoro-2-methoxyphenylj-4-methyl-2-oxo-pentancic acid

5.89 g (20.86 mmol) of (E/Z)-4-(3-fluoro-2-methoxyphenyi}4-methylpent-2-
enoic acid is mixed at room temperature with 126 ml of a | molar sulfuric acid, and after
21 ml of glacial acetic acid is added, it is stirred for 15 hours at a bath temperature of
90°C. The reaction mixture is mixed with solid potassium carbonate to a pH of 9 while
being cooled carefully in an ice bath (heavily foaming). It is extracted twice with
diethyl ether. The combined organic extracts are washed with water and discarded after

TLC. The combined aqueous phases are acidified with concentrated hydrochloric acid



still contains acetic acid, it is spun off twwce with 100 mM each of
toluene. The remaining residue (4.14 g = 78.19% is incorporated in crude
forminto the next stage. g

4- ( 3- Fl uor o- 2- met hoxyphenyl ) - 4- net hyl - 25 0X0- pentanoi c acid ethyl ester 4.14
g (16.28 mmol ) of 4-(3-fluoro-2-nethoxyphenyl }4-nethyl - 2- oxo-pentanoic acid
is dissolved in 97 m of ethanol, mxed with 1.79 m of sulfuric acid, and

refluxed for .fo ur.s he. et h i a orator,
and t he reté’iacﬁ% %J ‘gan %E?‘@FE?EW‘%“Q@MT%% f’ﬁiﬂﬁwéfﬂra aBIEﬁ ﬁ‘?‘%ﬁx gonate
solution until a pHof 9 is reached. It is extracted twice with 100 m each
of ethyl adetashed viywalseardbbiendded, @rlréélmsgl\@m sapenoldy Singa dhrargsidie h wat er
and then with brine. After the desiccant is dried and filtered off, and
after the sibl coatdins &etsamid,iinis spireoff ésicd wathi H)Oahr@nhbﬁgﬂmhed‘heremdihihga gel
(rmobi | e sol vent ethyl acetate/hexane). 4.16 g (90.6% of the desired '

conpound igsidhs@. Bf £4.78. 1%) is mcorporated in crude form into the next stage.
4- ( 3- Fl uor o- 2- net hoxyphenyl ) - 4-met hyl - 2-tr (uor orret hyl - 2-t i net hyl si | yl oxy

pentanoic acid ethyl ester 4.16 g (14.74 mmol) of

4- (3-fl uoro-2- met hoxyphenyl } 4- net hyI -2-0xo-pentanoic acid ethyl ester is
dissolved in 24 m of THE and m xed at OC wth 2.51 (17.68 nmol ) of
(trifl uor ofrbt-hiHora-Lrmetbepphav) sheedngl I60-pemgnee af@&ﬁ%"a}t%@ifyr amoni um
fluoride. After two and one-half hours of stirring between 0 and 5C, the
batch i s poured.ihg 6l S8 mimaby of 4-Cefluad & methbxysheax-danttbyl-2-okec-pematdic 150 ni
each of diethyl ether, and the conbined organic extracts are worked up as

usual . AftRsd BREQEREOH FPRY o PRSIl HRedWith(MEPi 8f sl apid, tdwhuxed
acet at e/ hexane), 5.24 g (83.8% of the desr red corrpound i s obtained. 59

pent an- |- B RaF SR ARE gt R e b PRSI LS AT 4 ot iy 2
carefully mixed with co-saturated sodium bicarbonate solution until a pH of 9 is
reached. It is extracted twice with 100 ml each of ethyl acetate, and the combined
organic extracts are washed with water and then with brine. After the desiccant is dried
and filtered off, and after the solvent is spun in, the residue is chromatographed on silica

gel (mobile solvent ethyl acetate’hexane). 4.16 g (90.6%) of the desired compound is

1solated.

4-(3-Fluoro-2-methoxyphenyl)-4-methyl-2-trifluoromethyl-2-trimethylsilyloxy-pentanoic
acid ethyl ester

4.16 g (14.74 mmol) of 4-(3-fluoro-2-methoxyphenyl}-4-methyl-2-oxo-pentanoic
acid ethyl ester is dissolved in 24 ml of THF and mixed at 0°C with 2.51 g (17.68 mmol)
of (trifluoromethy!)-trimethylsilane and 36.1 mg of tetrabutylammonium fluoride. After
two and one-half hours of stirnng between 0 and 5°C, the batch is poured into 50 mi of
ice water. It is extracted twice with 150 ml each of diethyl ether, and the combined
organic extracts are worked up as usual. After chromatography on silica gel (mobile

solvent ethyl acetate/hexane), 5.24 g (83.8%) of the desired compound is obtained.



trifluoronmethyl-2-trinethylsilyloxy-pentanoic acid ethyl ester is dissolved
in 45 mM of diethyl ether and mxed at 0 to 5Cin portions with 936.9 ng
(24.69 nmmol) of LiAIH4. After four and.,one-half hours of stirring at room
tenperature, the reaction mxture is carefully mxed wth saturated NaHCO3
while being cooled in an ice bath, and it is stirred for one hour under
cold conditions and overnight at roomtenperature. After the usual

wor ki ng- up 1 (87,1%, of ..a, m xt t.hat cgnsi,st.s of ; t,he desire
conpound SHIFCRET ISR LB B e o PRR T e R A

m grated. The m xture is incorporated in crude forminto the next stage.

4- (3-Fl uord- 2- et hoxyphenyl ) -4-nmethyl -2-triil uoronethyl pentane-I, 2-diol
4.11 g (10.75 mmol ) of 4-(3-fluoro-2-nethoxyphenyl }4-nethyl - 2-

trifluoronet hyl>24 g (it inplod) dHA-Oxflugremnthbxyghengl}dimatbyved in 61 nml  of
THF, mxed wth 3.39 g (10.746 mmol) of Bu4NF trihydrate, and stirred for

one hour &}iﬂh@&metﬁmgﬁwwﬁ}yl&ﬁﬁaeh%skia@m dihyl leWlefisl dssBRMA &d45 i @f wat er and

extracted twice with diethyl “ether. The organi c phases are washed as usual
(

v v ) B SAPE 08 SFBRGRN yOaRSLREELS BPPULSPAL A,

silica gel nobi | e sol vent et hyl .acetate/hexane). 2.71 81.49% of the
desir edgcd?‘ré?ﬁfgar and qnedhaliiheyrs oyf stinfng at room tempera?ture, the rea%tign mixtt/ge is

4- (3- Fl uor o- 2- met hoxyphenyl ) - 2- hydr oxy- 4- net hyl - 2-tri fl uoromet hyl pentanal
765 ng ( 6.@8:Mipmixedfwith satyrited INabiGQewhite Bedngrtoaddd idiaphtobatpeindatie | s
introduced into a heated flask. At -78C, 0.855 m of DMSO, dissolved in 2.5

n of 60 dinchlfer arelohameer b@ld@dﬂ&doﬁmrmmi%mradrdoheteh@bfdmksAﬂef fheed for
five nore mnutes. Then, 1.7 g (5.48 muol) o

4-(3-f 2 N D fpi y -1 2-diol,
£ 3.1 vor g g o AR g 2 9
of stirri ngfd tlt'lehgontmj&}u%g alresob(%gilrlee'\c[ lillll L\Xlicﬂltﬁee s(.jllyvlmeghre]:r E&is?n%igrlglteé.z'zﬁedfr?lix%rgli of

incorporated in crude form into the next stage.

4-(3-Fluoro-2-methoxyphenyl)-4-methyl-2-trifluoromethyl-pentane-1, 2-diol

4.11 g (10.75 mmol) of 4-(3-fluoro-2-methoxyphenyl}4-methyl-2-
trifluoromethyl-2-trimethylsilyloxy-pentan-1-ol is dissolved in 61 ml of THF, mixed
with 3.39 g (10.746 mmol) of BusNF trihydrate, and stirred for one hour at room
temperature. The reaction mixture is poured into water and extracted twice with diethyl
ether. The organic phases are washed as usual with water and brine. After the desiccant
is dried and filtered off, and after the solvent is spun in, the remaining residue is
chromatographed on silica gel (mobile solvent ethyl acetate/hexane). 2.71 g (81.4%) of

the desired compound 1s isolated.

4-(3-Fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentanal
765 mg (6.03 mmol) of oxaly! chloride in 13 ml of dichloromethane is

introduced into a heated flask. At—-78°C, 0.855 ml of DMSQ, dissolved in 2.5 ml of



triethylamne, stirred for five mnutes at -78C and slowy allowed to cone
to room tenperature. 20 m of water is added, and the batch is stirred for
anot her hour at room tenperature. Aftgc{mphase separation, the aqueous phase
i s shaken once with 100 m of dichlor t hane. The conbi ned organic
extracts are washed with 1% sulfuric acid, 5% sodi um bicarbonate sol ution
and brine. Accordi ng to the usual procedure, 1.617 g (96.2% of the

al dehyde i.s. obt ai i,C i ncorporated in crude forminto t next

2t age.  AandcBBRBr e, e nion, S0 BRRLR e st Bre Moo i sted Hefom

4- (3-fl uoro 2- met hoxyphenyl } 2- hydr oxy-4-net hyl - 2-(tri fl uor onet hyl ) pent anal
and 5-ani hd-25-48anmpl)opdidr(dzAbore- aenethmmmuxlmmmzmﬂ@pmmethylr 1.45 (3H),
1.57 (3H), 2.35 (1H, 2.75 (1H), 2.82 ( 3H), 3.00-3.40 (3H), 4.00 (3H,
4.75 (1H) perfiarkOl,24didl, di6soBdd in 6 2nl(Ftdichlorém@tharde, iSaddktlin dlop5AGRH) S 7. 55 (1H),
9.10 (1H). Exanple 28 OOH-N F NNH / F3C

4-(3-Fl uopp idag Qhs t
(trifluorone nﬁﬁgﬁsggﬁ%lén 2- C%h %« &%f(;}ggus?g&t ohék mmgéﬂﬁ? Ogem red product
is obtained from4-(3-fl.uo
ot hoy RS PO piyfes st (TF G sloomety Myl e raom
1H i ndazol -4 61 ylanmine. 'H NMR 3300 MHz, CDC13): ~ = 1.49 (3H), 1.60 (3H),
2.30 (1H) tenmperaturel @) mi of wegr (93dded Andohq hatgh isstiged (cma;wthsr IFBir @ kgom 6. 85
(1H), 6.90-7.20 (4H), 7.80 (1H). Exanple 29 OH OH -N
temperature. After phase separation, the aqueous phase is shaken once with 100 ml of
dichloromethane. The combined organic extracts are washed with 1% sulfuric acid, 5%
sodium bicarbonate solution and brine. According to the usual procedure, 1.617 g
(96.2%) of the aldehyde is obtained, which is incorporated in crude form into the next
stage.

Analogously to Example 25, the desired product is obtained from 4-(3-fluoro-2-
methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and 5-amino-2-
methylquinazoline. 'H-NMR (300 MHz, CDCl3): 0= 1.45 (3H), 1.57 (3H), 2.35 (1H),

2.75 (1H), 2.82 ( 3H), 3.00-3.40 (3H), 4.00 (3H), 4.75 (1H), 6.10 (1H), 6.90-7.02 (2H),

7.05-7.18 (1H), 7.25 (1H), 7.55 (1H), 9.10 (1H).

Example 28

™o OH =N
F N._Ax NH
F,C

4-{3-Fluoro-2-methoxvphenvi}-1-( 1 H-indazol-4-ylamino)-4-methyl-2-

(trifluoromethy!)pentan-2-ol

Analogously to Example 16, the desired product is obtained from 4-(3-fluoro-2-

methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and 1H-indazol-4-



HNH F F3C N 4-(3-Fluoro-2-hydroxyphenyl)-1-(1

Hindazol - 4-yl am no) -4-methyl _2- (trifluoromethy |)pentan-2-ol Anal ogously
to Exanple 3, the desired product is oht ai ned from 4-(3-fl uoro-2-

met hoxyphenyl } 1-(1

H i ndazol - 4- yI am no) - 4- rrethyl 2- (trifluororrethyl)pentan 2-ol. "H- NWR (300
MHz, DMSO-d6): ~ = 1.42 (3H), 1.59 (3H), 1.95 (1H), 2.85-2.95 (1H)

3.03-3.18 1 5 80 (1H),
6. 90 (Ml%rré?egoﬁ ﬁ%@wﬁ% REPT - ﬁ%é%éo?aéwo%yzéﬁg e 30 N
OOHHNH F F3C N Cl }ﬁ (5-Cnhl oro-

H i ndazol SASQIM&@)(JHMW (3HD, 2,73 (kL 6I8ﬁ(ﬁiH),Aﬁ—9((B7-f20 (Fd)o7 30 (1H).

met hoxyphenyl ) - 4- met hyl pentan-2-ol 5-Chloro-4-nitro-1 Hindazole 2.24 g (12
mol ) of 4-chl oro-2-net hyl -3-nitrophenyl am ne, produced according to
literature (Mori et al., Chem Pharm Bull. 1986, 34, 4859 ff. as well as
Brand andyg g;%déﬁ' Chem Ber. 1907, 3324 ff.) is dissolved in 100 m of
acetic aC|é fbc 6.0 M of a 2 nolar aqueous sodiumnitrite solution is
added in drops Then the sus ﬁn5|on is 62

F

4-(3-Fluoro-2-hvdroxyphenyl} 1-(1 H-indazol-4-vlamino)-4-methvl-2-

(trifluoromethy|)pentan-2-ol

Analogously to Example 3, the desired product is obtained from 4-(3-fluoro-2-
methoxyphenyl)-1-(14-indazol-4-ylamino)-4-methyl-2-(trifluoromethy!)pentan-2-ol.

"H-NMR (300 MHz, DMSO-ds): O = 1.42 (3H), 1.59 (3H), 1.95 (1H), 2.85-2.95
(1H), 3.03-3.18 (2ZH), 5.15 (1H), 5.55 (1H), 5.80 (1H), 6.65 (1H), 6.70-6.80 (1H), 6.90

(1H), 6.90-7.13 (2H), 7.95 (1H), 9.80 (1H), 12.70 (1H).

Example 30

e oH , =N
F N NH
F.C
cl

2-[(5-Chloro- 1 H-indazol-4-vlamino)-methyli-1.1.1 -trifluoro-4-( 3 -fluoro-2-

methoxyphenvi»4-methvlpentan-2-ol

5-Chioro-4-nitro-1H-indazole

2.24 g (12 mmol) of 4-chloro-2-methyl-3-nitrophenylamine, produced according
to literature (Mori et al., Chem. Pharm. Bull. 1986, 34, 4859 ff. as well as Brand and
Zéller, Chem. Ber. 1907, 3324 {f.) is dissolved in 100 ml of acetic acid. At 10°C, 6.0 ml

of a 2 molar aqueous sodium nitrite solution is added in drops. Then, the suspension is



added within 15 mnutes to boiling acetic acid (150 m), and the reaction
mxture is allowed to reflux for 4 hours. After the acetic acid is renoved
in a vacuum the residue is taken up in ethyl acetate and saturated sodi um
bi carbonat e sol ution. The organic phase is washed with saturated sodi um
. chlgride solution and dried on sodiumsulfate. After the solvent is renoved
in a vacuum the crude product (1.81 g, 769 is further reacted. 'H NWR
(300 MHz, DMsO-do): S = 7.65 (d, 1H), 7.97 (d, 1H, 8.32 (s, 1H), 13.97 (s,

1H). 5- Ch laaa&t Withinndazduted t/ bcﬁﬁh% geefic a0ldyt 5(@1@11)t BRd the QBLRkiSh $niffure is
5-chloro-4-nitro-1Hindazole (872 ng, 4.41 mol) is mxed wth 150 ng of

Camper at urovid iop s e AbbEiPieh R S he OB e T

and washed with methanol. The filtrate is concentrat ed by evaporation, and
the resi dukemsup ishyl@setpis apd gatiratesk sodtumy bicarbenaie soluhen. hEhs er@aniaf ¢ er

renewed suctioning and concentration by evaporation of the filtrate, the
puri fi cat iphase is wastedi veith eaitraed ssdibinahl@ile soltivh ah¢ ddakéesdyhm aakitat e

(100- 33% hexane). 296 nmg (40% of theory) of the product is obtained. 'H NWR

(300 Mz, %%ed@ventsls'rerﬁoggd ihS vagﬁ')m e @ﬁdégrodlu SH g056 [ﬁ ﬁisnﬁ)acr 8.19 (s,
1H), 12. 83(s | oro- | Hi'ndazol - Yoethyl -1, 1, 1-trii

| uoro-4-(3 f|Lé ro 2- rrethoxyphenyl) 4- et hyl - pent an- 2 ol A sol ution that
consi sts OF3%Y% 3-f1 uor o- 2- met hoxyphenyl } 2- hydr oxy- 4- net hy! -
trifluoro-neth Ipentanal é1&111?178 0.9 mmol ) and
5-chl oro-1Hin HZMMM-??D Ad¥bO1dgS = ﬁ@5 (d. 7A2), P31, 1), B32rth, 181), xyl ene i s
mxed with titaniumIV)ethylate (0.42 m, 2.0

13.97 (s, 1H).

3-Chioro-1H-indazol-4-ylamine

A solution that consists of 3-chloro-4-nitro-1H-indazole (872 mg, 4.41 mmol) is
mixed with 150 mg of palladium on carbon (10%) and stirred under hydrogen
atmosphere at room temperature. After 45 minutes, the catalyst is suctioned off on one
frit and washed with methanol. The filtrate is concentrated by evaporation, and the
residue is taken up in 200 ml of ethyl acetate and heated. After renewed suctioning and
concentration by evaporation of the filtrate, the purification is carried out on silica gel
with hexane/ethyl acetate (100-33% hexane). 296 mg (40% of theory) of the product 1s
obtained.

'"H-NMR (300 MHz, DMSO-de): § = 5.97 (s, 2H), 6.66 (d, 1H), 7.05 (d, 1H),

8.19 (s, 1H), 12.83 (s, 1H).

2-[(5-Chloro-1H-indazol-4-ylimino)-methyl]-1, 1, I-trifluoro-4-(3-fluoro-2-
methoxyphenyl)-4-methyl-pentan-2-ol
A solution that consists of 4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-

trifluoro-methylpentanal (278 mg, 0.9 mmol) and 3-chloro-1H-indazol-4-ylamine (121



mmol ) and refluxed for 10 hours. After cooling to roomtenperature, xylene
is distilled off, and the residue is purified on silica gel with

hexane/ et hyl acetate (30-100% ethyl acetate). 123 ng (37% of theory) of the
product is obtained. 'H NWR (400 MHz, €DC13): 6 = 1.43 (s, 3H), 1.57 (s,
3H),.- 2.38 (d, 1H), 3.22 (d, 1H), 3.94 (d, 3H), 4.91 (s, IH, 6.41-6.52 (m
2H), 6.90 (d, 1H), 7.28 (d, 1H), 7.38 (d, 1 H), 7.56 (s, 1 H, 7.72 (s, 1
Hy, 10.26 (br, 1 H). 2-{)(5-Ch| oro-1

H- i ndazol mg, ¢I72mmob)-imdd milof xglens B-mixed mwithrtvardurn@V)ethplate- (242 ml, 2.0

met hoxyphenyl ) - 4- met hyl pentan-2-ol A solution that consists of

2-[ (5-chl %Iﬂolg bhd rRéaze&d fof 1§ hbtisNAfter®@bliig 1o tbok ttmperature, xylene is distilled
trifluoro-4-(3-fluoro-2-nmethoxyphenyl }4-net hyl pentpan- 2-ol (49 ng, 0.11 nmol)
in 50 mn 1S i : ' b nd stirred
2t room CEnpT Tk (AIRe Bt MR i BB an RHL LR OBV e o
added in portions_ wthin 4 days. The reaction mxture is neutralized wth
10% acet i Y. [2Ama 3 Phef theeiyy efthe produetiswhttinedhe residue is taken up in
saturated sodi um bi carbonate solution and ethyl acetate. It is extracted

wi th ethyl aceﬂHﬂ‘é\/IRt(H@O it iCHEd b dgah#t s (BHS s Afse3Ma2hd d, WH), B.24tur at ed
sodi um chl oride solution and dried on sodiumsulfate. After the solvent is

renoved i Ny ¥aLuy a)}/@;mmg{?t ), hA -6.§3 trﬂmj,_%i%t{aj fﬁfd.ﬂ@(d,ﬁﬁf?ﬁ?.ﬁf(d,

preparative’thin-Taye romat ography on silica gel w th hexane/et hyl
acetate (50% I ) (449 of the product is obtained. 'H NWR
(300 wﬁ%g% N R ’(Ii),%lf%-g?,(b"ﬂéf(s, 3H), 2.39 (d, 1H), 2.72 (d,

1H), 3.55-3.59 (m 2H), 4.01 (d, 3H), 4.80-4.84 (m 1H), 6.80 (d, 1H),
6.86-6.98 (m 2H), 7.11 (d, 1H), 7.22 (d, 1H), 7.70 (s, IH). 64 Exanple 31

0 OH
2-[(3-Chloro-1H-indazol-4-ylamino)-methyl]-1,1, I-trifluoro-4-(3-fluoro-2-

methoxyphenyl)-4-methylpentan-2-ol

A solution that consists of 2-[(5-chloro-1H-indazol-4-ylimino)-methyl]-1,1,1-
trifluoro-4-(3-fluoro-2-methoxyphenyl)-4-methylpentan-2-ol (49 mg, 0.11 mmol) in 5.0
ml of methanol is mixed with 15 mg of sodium borohydride and stirred at room
temperature. Then, a total of 300 mg of sodium borohydride was added in portions
within 4 days. The reaction mixture is neutralized with 10% acetic acid. After the
solvent is removed, the residue is taken up in saturated sodium bicarbonate solution and
ethyl acetate. It is extracted with ethyl acetate, the combined organic phases are washed
with saturated sodium chloride solution and dried on sodium sulfate. After the solvent is
removed in a vacuum and after the residue is purified by means of preparative thin-layer
«chromatography on silica gel with hexane/ethyl acetate (50% ethyl acetate), 24 mg
(47%) of the product is obtained.

'H-NMR (300 MHz, CDCl3): & = 1.48 (s, 3H), 1.59 (s, 3H), 2.39 (d, 1H), 2.72 (d,
1H), 3.55-3.59 (m, 2H), 4.01 (d, 3H), 4.80-4.84 (m, 1H), 6.80 (d, 1H), 6.86-6.98 (m,

2H), 7.11 (d, 1H), 7.22 (d, 1H), 7.70 (s, 1H).



HNNH | / 30 FNZ1,1,1-Tri fluoro-4-(3-fluoro-2-nmethoxyphenyl)
4-met hyl -2-f (5-nmethyl-1 Hindazol -4- ylam no)-nethyl]-pentan-2-ol
5-Methyl -1 Hindazol-4-ylamine It is mxed with 5.0 M of fumng nitric acid
at 0OC into a solution that consists of 62 4-dinmethylaniline (12.4 nl, 100
mmol,) in 80 m of concentrated sulfuric aC|d and it is stirred for 20
m nutes at 4C, and then for 30 mnutes at roomtenperature. The reaction
m xture is poured into 600 mM of ice water, and set at pH 10 with 5N sodi um
hydr oxi de EsampleXin. The precipitate is suctioned off, washed with water and
dried. 15.72 g (95% of theory) of 2,4-dinethylnitrophenyl am ne is obtained
as a mxture of, regl oi SOMers. AE‘:Hogously to the production of

)

5-chl oro-4-nitr§& 4 g (57% of theory) of the product was
obt ai ned as &.m WD I egi oi soners in the reaction of

2, 4-di net hyl ni 0 g, 12 mol) wth 6.0 M of a 2 nolar
aqueous sodi um- on in acetic acid (250 m). Ms (ESt,
acetonltrlle/vvater 1:1 + 0.01 %formc aC|d) rﬂz(% 178(|\/Hr1 100) .

Anal ogousl| ; . I

regi oi sometyt—r S 1€ ~0-C T

with 100 ng of paI I adl umon carbon in rret hanol under hydrogen at nosphere
for 16 hou¥lamio)-meslp- ure. After purification on silica gel with
hexane/ et hyl acetate (33% hexane, then 100% et hyl acetate), 53 ng (6% of
t heory) of SBdamptinyl-iddekd/vddamlined- yl ami ne is obtained. 65

It is mixed with 5.0 ml of fuming nitric acid at 0°C into a solution that consists of
2,4-dimethylaniline (12.4 ml, 100 mmol) in 80 ml of concentrated sulfuric acid, and it is
stirred for 20 minutes at 4°C, and then for 30 minutes at room temperature. The reaction
mixture is poured into 600 ml of ice water, and set at pH 10 with 5N sodium hydroxide
solution. The precipitate is suctioned off, washed with water and dried. 15.72 g (95%
of theory) of 2,4-dimethylnitrophenylamine is obtained as a mixture of regioisomers.

Analogously to the production of 5-chloro-4-nitro-1H-indazole, .14 g (57% of
theory) of the product was obtained as a mixture of the two regioisomers in the reaction
of 2,4-dimethylnitrophenylamine (2.0 g, 12 mmol) with 6.0 ml of a 2 molar aqueous
sodium nitrite solution in acetic acid (250 ml).

MS (ES+, acetonitrile/water 1:1 + 0.01% fo.rmic acid): m/z(%) 178 (M+1, 100).

Analogously to the production of 5-chloro-1H-indazol-4-ylamine, the
regioisomeric mixture of the previous reaction (1.0 g, 5.64 mmol) is reacted with 100
mg of palladium on carbon in methanol under hydrogen atmosphere for 16 hours at
room temperature. After purification on silica gel with hexane/ethyl acetate (33%
hexane, then 100% ethyl acetate), 53 mg (6% of theory) of S-methyl-1H-indazol-4-

ylamine is obtained.



"H- NWR (300 MHz, DMBO-d6): 8 = 2.12 (s, 3H), 5.41 (s, 2H), 6.57 (d, 1H),
6.90 (d, 1H), 8.10 (s, 1H), 12.5 (s, 1H)

4- ( 3- Fl uor o- 2- met hoxyphenyl } 2- hydr oxy- 4-net hyl - 2-tri f | uor o- net hyl pent anal
(308 ng, 1.0 mml) and 5- rrethyl-ll—l—mde?iol 4-ylamine (148 ny, 1.0 nmml) are
introduced into 15.0 mM of xylene and mxed with titanium1V) ethylate (0.42
m, 2.0 nmol). After 3 hours under reflux, the reaction mxture is allowed
to cool to room rgerature After ethyl acetate and saturated sodi um

chl oride sol uti HrNMr (CREddHz PMSOsde)id garigus! s bidl ladHop-53¢d.niut es at

roomtenperature. The deposited precipitate is suctioned off, the aqueous

phase is skerfdatHY,8. BNE@, tHE 12r598nik). phase is dried on sodium sulfate. The
purification is carried out by neans of chronmatography on silica gel with

LAt vor Q*e@?*1?%1‘03?5%%2%%@‘0‘2% TAR RO el BERGH,
Concy 212, AT B G o AP SRR, AR e

met hyl - 2-[ (5-met hyl - | H-i ndazol - 4-yl im no)-nethyl] pent an-2-ol (151 ng, 0.34
mol ) i n iz@oducedintorkd Aamiait lel#ﬂdﬂsémﬂlwlthﬁlmmnﬂ‘(}ﬁtbﬂamoéﬂ nyal Padi um on

carbon (10% and stirred at roomtenperature under hydrogen atnosphere.
After 20 hawbB. AIRrBlholfs unféd reAgh URe RActiR MRkfurk 5 ARSRM.to 366l tb Fsvni eact i on
mixture is allowed to stir for another 28 hours at roomtenperature. The

| h
oL L A L O U M AR s

he ﬁe5|due I'S’ purified
by neans of pre aratlwg AFIn | aye
809

chromat ogr a on silica,gel with
hexane/ et R{EOTaRsdY sireedy Et”PH}T—'Sy %é%qratt%ﬁpe%ren%@%%tﬁ prﬁéml%e i¥f the

product is obtained. 'H NWMR (400 MHz, CDC13) = 1.47 (s, 3H), 1.60 (s,
3H), 2. 18 sgistiorBipft, the3Muequd phade)is se;pamed@ dnd 1h|e|)org@104;saa§g s qu;l onzso@l@n( d, 3H),
6.88-6.97 (m 3H), 7.07 (d, 1H), 7.11 (d, 1H), 7.67 (s, 1H).

sulfate. The purification is carried out by means of chromatography on silica gel with

hexane/ethyl acetate (30-40% ethyl acetate). 345 mg (79% of theory) of 1,1, 1-trifluoro-

4-(3-fluoro-2-methoxyphenyl}-4-methyl-2-{(5- methyl 1 H-indazol-4-ylimino)methyl]-

pentan-2-ol is obtained.

A solution that consists of 1,1,1-trifluoro-4-(3-fluoro-2-methoxyphenyl)-4-

methyl-2-[(5-methyl- 1 H-indazol-4-ylimino)-methyl}-pentan-2-ol (151 mg, 0.34 mmol)

in 20 m] of methanol 1s dissolved, mixed with 30 mg of palladium on carbon (10%) and

stirred at room temperature under hydrogen atmosphere. After 20 hours, 30 mg of

palladium on carbon is added, and the reaction mixture is allowed to stir for another 28

hours at room temperature. The catalyst is filtered off on Celite and washed with

methanol. After the filtrate is concentrated by evaporation and after the residue is

purified by means of preparative thin-layer chromatography on silica gel with

hexane/ethyl acetate (50% ethyl acetate), 28 mg (19% of theory) of the product is

obtained. 'H-NMR (400 MHz, CDCls): 8 = 1.47 (s, 3H), 1.60 (s, 3H), 2.18 (s, 3H), 2.37

(d, 1H), 2.70 (d, 1H), 3.48 (s, 2H), 4.00 (d, 3H), 6.88-6.97 (m, 3H), 7.07 (d, 1H), 7.11

(d, 1H), 7.67 (s, 1H).



66 Exanmple 32 N /-0 CHON N F3C
4- (Benzo[ 1, 3] di oxol -4-yl)-4-nethyl -1 -(2-nethychi nazol i n-5-yl am no) - 2-
(trifluoronmethyl)-pentan-2-o0 | 1-( BenzoéH , 3Jdi oxol -4 y1)-1- et hyl et hanol
25.5 g of 4-acetyl benzo[1, 3] di oxol e i % xed at room tenperature under argon
with 57.2 m of nethyl magnesiumchloride solution (3Min THF) in 375 m THF.
It is stirred for 16 hours at roomtenperature and added to ice/2H
hydrochloric acid. It is extracted with ethyl acetate, and the organic
phase is fxamele 3 th water and brine, and it is dried (Na2SO™4). 27.89 g of
1-[ benzo(1, 3)di oxol -4-yl]-1-methyl et hanol is obtained as a brown oil.
"H-NWR (CDC13), O (p = 1. 6N(s+ 6H), 5.95 (s, 2H), 6.76 (dd, 1H), 6.82 (t,
) %SQBano[
of 1

1H), 6.91 1, 8] di oxol -4 yl)-4-met hyl -2-o0xo pentanoic acid
et hyl ester ., 3] di oxol -4-yl)-1-nethyl ethanol and 7.8 g of
2- trinethyl$ cid-ethyl ester are mxed in 100 m of

di chl or onet hané 2.4 mM of tin(l1V) chloride. After 5 m nutes,
the solution is added to potassium carbonate solution and vi gorously

stirred. h}(BE&opiﬁ}g‘?dx%ﬂfﬂﬂi—@mhwqj1§{E2QH@tﬁﬁﬁﬁ§azoﬁﬁf5tlﬂamH6 .ophases are

separated; an € aqueous phaseé is extracted w chioronet hane. The

organi c phase 1S hed Vr\ii -Ql wat er and brine, dried (Na2SO4) and

concentra&@—%‘?@m—%fu S — After chromat ography on silica gel

(hexane/ et hyl
) -(%enzo[ 1,3 ]dioxol-4-yl)-1-methylethanol

25.5 g of 4-acetylbenzo[1,3]dioxole is mixed at room temperature under argon
with 57.2 ml of methylmagnesium chlonde solution (3M in THF) in 375 ml THF. Itis
stirred for 16 hours at room temperature and added to ice/2H hydrochloric acid. It is
extracted with ethyl acetate, and the organic phase is washed with water and brine, and it
is dried (Na;SQ4). 27.89 g of 1-[benzo(1,3)dioxol-4-y1]-1-methylethanol is obtained as
a brown oil.

'H-NMR (CDCls), O (ppm) = 1.6 (s, 6H), 5.95 (s, 2H), 6.76 (dd, 1H), 6.82 (t,

1H), 6.91 (dd, 1H)

4-(Benzo[1,3 Jdioxol-4-yl)-4-methyl-2-oxo-pentanoic acid ethyl ester

5.0 g of 1-(benzo[1,3]dioxol-4-y1)-1-methylethanol and 7.8 g of 2-
trimethylsilyloxy-acrylic acid-ethyl ester are mixed in 100 ml of dichloromethane at
-70°C with 2.4 ml of tin(IV) chloride. After 5 minutes, the solution is added to
potassium carbonate solution and vigorously stirred. It is filtered through diatomaceous
earth, the phases are separated, and the aqueous phase is extracted with
dichloromethane. The organic phase is washed with water and brine, dried (Na,SO4)
and concentrated by evaporation. After chromatography on silica gel (hexane/ethyl

acetate 0 -> 10%), 3.4 g of the title compound is obtained as a colorless oil.



acetate 0 -> 10%, 3.4 g of the title conmpound is obtained as a col orl ess
oil. 67 "H NWR (CDC13), G (ppm = 1.25 (t, 3H), 1.44 (s, 6H), 3.31 (s, 2H,
4.12 (q, 2H), 5.92 (s, 2H), 6.7 - 6.82_(m 3H)

4- (Benzo[ 1, 3] di oxol - 4-yl)-2-hydroxy- 4- et hyl -2-trii |uoronethyl pentanoic
acid ethyl ester 4.42 g of

4- (benzo[ 1, 3] di oxol - 4-yl ) -4-nmet hyl - 2- oxo- pentanoic acid ethyl ester and 6.9

m of trifluorqnetg#ﬁl-trineth | silane in 95 nl of THE are sIova2¥/ m xed at
-70C with 3.2 HrNMR (HEX:561 @pmom 1625 @ IH), TéfYs, 6D, 381 §u el 6k | hour at

-70C and for 2 hours at roomtenperature, and a spatula tip full of solid

t et r abut yl2anmeed wth v - 482 (k] BAF) is added. After 1 hour of stirring, it
is added to 0.1 N hydrochloric acid and extracted with ethyl acetate. The
organi ¢ phase is washed with water and brine, dried (Na2SO4) and
concentrated by evaporation. After chromatography on silica gel (hexane/

et hyl acet 0- 9 ,, 4. of the title conpound, is obtained.,as a yellow
ot 1+ Ty N sl gy Aot il Reibnyof et g FigTRGep begroiGaig el 5,7
2.29 (d, 1H), 2.74 (d, IH), 3.59 (dgq, IH, 4.05 (dg, IH, 5.92 (s, 11-1),
5.98 (s, ¥ser 6.68 - 6.85 (m 3H) 4-(Benzo[ 1, 3]dioxol -4
yl)-2-hydroxy-4-nethyl -2-trl uoronet hyl - pentanol 2.92 g of

4- (benzol[ 1, 3] didoXot of4-YHehza]1 [3Ydio o y4-dhdebyl - 2ok o-ipthtdasio aEit kyHyl epent anoi ¢
acid ethyl ester in 100 m of diethyl ether is mxed in portions at OC with

478 ny Ofanhist.d‘ﬁlgg?@igﬂg}g?rhégﬂrgﬁ&gglglsﬂﬁéﬁr9s !'féffﬁ'i'@a%%'ti%vgig J@&*’H go-76dc 1S

added to saturat ution an Iltere . di at omaceous
cart . The. BIAsen YR SeRaLaely R e RS, AREF S S b Arogs,
(RNazS04) alllrc])grsca? ?(():o?r? %ermapte?gurg?/ an%vaas%g{uﬂ ti'q()) ?dll (')A\ff sto(laigl teg?abutylammonium fluonide

(TBAF) 1s added. After 1 hour of stirring, it is added to 0.1 N hydrochloric acid and

extracted with ethyl acetate. The organic phase is washed with water and brine, dried

(NaS04) and concentrated by evaporation. After chromatography on silica gel (hexane/

ethyl acetate 0-> 10%), 4.55 g of the title compound is obtained as a yellow oil.

'H-NMR (CDCl3), O (ppm) = 1.19 (t, 3H), 1.39 (s, 3H), 1.46 (s, 3H), 2.29 (d,
1H), 2.74 (d, 1H), 3.59 (dq, 1H), 4.05 (dq, 1H), 5.92 (s, 1H), 5.98 (s, 1H), 6.68 - 6.85

(m, 3H)

4-(Benzofl,3 ]dioxol-4-yl}-2-hydroxy-4-methyl-2-trifluoromethyl-pentanol

2.92 g of 4-(benzo[1,3]dioxol-4-y1)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentanoic acid ethy! ester in 100 ml of diethyl ether is mixed 1n portions at 0°C with 478
mg of lithium aluminum hydride. After stirring for 10 hours, it is added to saturated
bicarbonate solution and filtered through diatomaceous earth. The phases are separated,
and the aqueous phase is extracted with ethyl acetate. The organic phase is washed with

water and brine, dried (Na;SOs) and concentrated by evaporation. After



chromat ography on silica gel (hexane/ethyl acet ate 0 -> 10%, 2.44 g of the

title conpound is obtained as a yellowoil. "H NWR (CDC13), E (ppm = 1.42
(s, 3H, 1.51 (s, 3H), 2.22 (d, 1H), 2.36 (d 1H), 2.9 (bs, 1H), 3.41 (d,
1H), 3.51 (d, 1H), 5.92 (s, 1H), 5.95 (&, 6.69 - 6.85 (m 3H)

4- (Benzo[ |, 3] di oxol -4 yl)-2-hydroxy-4- met hyI 2-trifluormet hyl pentanal 0.650
m of oxalyl chl oride in 16.0 m of dichloronethane is mxed at -78C with
1.2 m of Oin 3. of dichl oromet hane. Afte m nu .2 g of 4-
(benzo[ 1, %@%@graahw) SIQC%S&K]@S@W(?%&WW@I IQ%hgr%‘r%@gH Pe tikent anol in 7.0
m of dichloronethane is added in drops at -78C. After 15 mnutes, it is

m xed wi t icompdund isafbtained astapellawiole and sl ow y heated to room t enperature.

It is washed with water and brine, dried with sodium sulfate and

concent 1 at od, bYHENSROIGOERN | Bof) VAL 3 of (sCHHPIBbOYY ARy 380¢S | [ 0 e

(hexane/ et hyl acetate O - he ti ound i's "obt ai ned as

7oL o 2 0 (P o 3 Al B e, 267 (0

9.05 (H'D 1H)  Anal ogously to the production of Exanple 2, the
correspon g imne is obtained from 125 ng of 5-am no-2-net hyI qui nazol i ne
and 237 ng of 4-(benzo[1, 3] di oxol -4-yl)-

2- hydr oxy-4-net hyl -2-trifluoronethyl -pentanal and reduced with palladi umon
activated carbon. The reoxidation is achieved by heating the product in

B e e ]
31 (da, R0 6}‘37%9 quﬂﬂ oy e 1 o o BefRrbamni iy Boa Wi "y
2978 (dd, 115?111 of DMSO in3. O(ml ofzdll_l)hloerE%ar(lg Af]’-tg') 5 m?nuSteBS tg ole) 921 (s. 11
(benzo[1,3 |dioxol-4-y1}-2-hydroxy-4-methyl-2-trifluoromethyl-pentanol in 7.0 ml of
dichloromethane is added in drops at -78°C. After 15 minutes, it is mixed with 4.6 ml of
triethylamine and slowly heated to room temperature. It is washed with water and brine,
dried with sodium sulfate and concentrated by evaporation in a vacuum. After
chromatography on silica gel (hexane/ethyl acetate 0 -> 5%), 1.64 g of the title
compound is obtained as a yellow oil.
'H-NMR (CDCls), O (ppm) = 1.40 (s, 3H), 1.44 (s, 3H), 2.24 (d, 1H), 3.1 (d,
1H), 3.64 (bs, 1H), 5.94 (s, 1H), 5.99 (s, H), 6.67 - 6.9 (m, 3H), 9.05 (s, 1H)
Analogously to the production of Example 2, the corresponding imine is obtained
from 125 mg of 5-amino-2-methylquinazoline and 237 mg of 4-(benzo[1,3]dioxol-4-yl)-
2-hydroxy-4-methyl-2-trifluoromethyl-pentanal and reduced with palladium on activated
carbon. The reoxidation is achieved by heating the product in xylene in the presence of
palladium on activated carbon in the air. 61 mg of the title compound is obtained. 'H-
NMR (CDCly), O (ppm) = 1.48 (s, 3H), 1.56 (s, 3H), 2.35 (d, 1H), 2.53 (d, 1H), 2.85 (s,
3H), 3.23 (dd, 1H), 3.41 (dd, 1H), 4.74 (bt, 1H), 5.90 (s, 1H), 5.93 (s, 1H), 6.17 (d, 1H),

6.78 (dd, 1H), 6.84-6.93 (m, 2H), 7.28 (d, 1H), 7.58 (t, 1H), 9.21 (s, 1H)



Exanple 33 N OO ONIN, F3C F 4- (Benzof 1, 3] di oxol -

yl)-4-met hyl -1-(8-fl uoro-2-nethyl gui nazol i n-5-yl am no) - 2-
(trifluoromethvl)-pentan-2-o0l Anal ogously to Exanple 25, 90 ny of

4- (benzo[ 1, 3] di oxol -4-yl)-2-hydroxy-4- gget hyl -2-(trifluoromethyl)pentanal
~and 50 ng of 5-am no-8-fluoro-2-nethyl quinazoline in 10 m of toluene are
reacted. After chromatography on silica gel with hexane-ethyl acetate
(0-709%, 58 ng of :

4- (benzo[]E%y %8l -4-yl)-4-nethyl -1-(2-net hyl qui nazol i n-5-

yl i m no) tr|fluoronethyl) pentan-2-ol is obtained. 20 ng of palladium on
carbon is added to the imng in 10 nl of ethyl acetate and | nl of
triethylamne i OHi 5, sha for 2 hours under a hydrogen atnosphere at
nor mal pressupe. @imoved from the solution by neans of
filtration, I cong ated by evaporation. It is taken up in 5 n
of chl orof or nd 200 ny i vat ed nmanganese di oxi de i s added and
stirred for 10 m nutes. It is filtered on Celite and concentrated by
evaporation in a vacuum After chronatography on S|I|ca gel W th
hexane- et H{Beizel! s avly ! o2 -ty g - a-2-' H NVR
(CDC13); 6 = 1.26 (s SFD 1.48 (s, SFD 2 34 (d 1FD 2. 54 (d, ITH, 2.91
(s, 3H), Juifudrédethi-pédtan3-34 (dd, 1H), 4.58 (br., 1H), 5.89 (d, IH, 5.94
(d, 1H), 6.05 (dd, IH), 6.71-6.85 (m 3H), 7.32 (dd, 1H), 9.27 (s, 1H).

Exanpl e 34 /- - QQhhsosty b Bkhmple 25, 90 mg of 4-(benzo[1,3]dioxol-4-y1)-2-hydroxy-4-

methyl-2-(trifluoromethyl)pentanal and 50 mg of 5-amino-8-fluore-2-methylquinazoline
in 10 ml of toluene are reacted. - After chromatography on silica gel with hexane-ethyl
acetate (0-70%), 58 mg of 4-(benzo(1,3]dioxol-4-yl)-4-methyl-1-(2-methylquinazolin-5-
ylimino)-2-(trifluoromethyl)-pentan-2-ol is obtained. 20 mg of palladium on carbon is
added to the imine in 10 ml of ethyl acetate and 1 ml of triethylamine, and it is shaken
for 2 hours under a hydrogen atmosphere at normal pressure. Catalyst is removed from
the solution by means of filtration, and it is concentrated by evaporation. It is taken up
in 5 m! of chloroform, and 200 mg of activated manganese dioxide is added and stirred
for 10 minutes. It is filtered on Celite and concentrated by evaporation in a vacuum.
After chromatography on silica gel with hexane-ethyl acetate (0-70%), 15 mg of the
product is obtained. 'H-NMR (CDCls); & = 1.26 (s, 3H), 1.48 (s, 3H), 2.34 (d, 1H), 2.54
(d, 1H), 2.91 (s, 3H), 3.19 (dd, 1H), 3.34 (dd, 1H), 4.58 (br., 1H), 5.89 (d, 1H), 5.94 (d,

1H), 6.05 (dd, 1H), 6.71-6.85 (m, 3H), 7.32 (dd, 1H), 9.27 (s, LF).

Example 34

o) OH =N
o/‘ NH

ZT

F.C



Ol / F3C N 70 4-(Benzo[ 1, 3]dioxol-4-yl)-4-nmethyl-1-(1
H i ndazol -4-ylam no)-2-(trifluoronethyl)- pentan-2-ol Anal ogously to the
production of Exanple 30, the correspoqﬁlng imne that consists of 168 ngy
of 4- am no-| H i ndazol e and 383 ng of 4-('Benzo[1, 3]di oxol -4-yl)-2-

hydroxy- 4- net hyl - 2-tri f1 uor onet hyl - pentanal is obtained and further reduced
with 488 ng of sodlunlcyanoborohydrlde to 240 ng of the title conpound.
' 1 ., . L.

4 LY 5 lj- : , |5 J _ 'u 1 H)
5. 92 S, ZFD 6. 99 (n1 4H) , 7.12 (t 1H, 7. 88 (s, 1 FD Exanpl es 35
and 36 (- )@t_agﬁeﬂzo[ 1, 31di oxol -4-yl)-4-methyl- | -(1
H i ndazol - 4-yl am no)-2-(trifluoronethvl)- pentan-2-ol and
(+)-4-(Benzo[ 1, 8]atlbgoxslly td thel productivh by Exdm ik Boj thd @30¢spdndihg i@ )that -
(trifluoronethyl)-pentan-2-o0l Separation of

(+/-)-4-( Q%%ﬁr@ %{ %thlg?%ﬁlél'zﬂ'ﬁuﬂ))lfigmﬂﬁiﬁé/ hid 383111[@1‘@; loPdapalzoft, h%ﬂ@ﬁi)zz-

(trifluoromnet pent enant | oner xture Is s par at e

chr omat ogr | .garrie naterlal PAK, A Compan
i hexarRatvange g ROy Fly PO St dﬁﬁhfr%d%ﬁaﬁhﬁé Ykl
(esi): M+1 = 422, [0]D -50.9 = 0, CHC13) and (+? enanti oner :

(esi): Mrlg of grRipum Ecmrlober@hy@éectoﬂ% g OM@ cgrpounda hpiNMB 1CDd; )@1 N

(ppm) = 1.44 (s, 3H), 1.58 (s, 3H), 2.27 (d, 1H), 2.54 (d, 1H), 3.22 (dd, 1H), 3.41 (dd,

73

1H), 4.01-4.17 (m, 1H), 5.81 (d, 1H), 5.92 s, 2H), 6.73-6.99 (m, 4H), 7.12 (t, 1H), 7.88

(s, 1H)

Examples 35 and 36

-}-4-(Benzo[1.3]dioxol-4-v1)-4-methv!-1-( 1 H-indazol-4- -2-{trifluoromethv]})-

pentan-2-ol and (+)-4-(Benzo[1.3]dioxol-4-yD)-4-methyl-1-(1 H-indazol-4-ylamino)-2-

(trifluoromethv!)-pentan-2-ol

Separation of (+/-)-4-(benzo[!,3]dioxol-4-yl}-4-methyl-1-(1/-indazol-4-ylamino)-2-
(trifluoromethyl)-pentan-2-ol:

The enantiomer mixture is separated by chromatography on chiral carrier
material (CHIRALPAK AD®, DAICEL Company) with hexane/ethanol (90 : 10, vvv).
Thus obtained are

(-)-enantiomer: MS (esi): M'+1 = 422, [0]p -50.9° °(c = 1.0, CHCl3) and

(+)-enantiomer: MS (esi): M™+1 = 422, [0]p +54.3° °(c = 1.0, CHCl3)



H ONNH F3C/ | /[ 4-(Benzo[ 1, 3]dioxol -
yl)-1-(6-nethyl -1 Hindazol -4-yl am no) - 4- net hyl -
(trifluoronethyl)yentan-2-ol Anal ogously to Exanpl e 16, the desired product
i s obtained from 4-

(benzo[ 1, 3] di oxol - 4-yl)-2-hydroxy-4-net hyl -2-(trifluoronethyl)pentanal and
6- met hyl - | Hindazol -4-ylam ne (from Auwers Chem Ber., 1920, 53, 1213).

" H NVR (C%;g%pl § = 1. 44 (s, 3H, 1.65 (s, 3H, 2.06 (d, 1H, 2.23 (s, 3H),
2.8 (d, 2 87 589 (s. 1H), 591 (s, 1H), 6.05 (s, 1H), 6.75
(dd, 1H), 6.86 (t, |94 dd 1H) 7.22 (s, | H, 7.73 (s, 1 H.
Exanpl e 38/7‘Q)
4- (Benzof |9 [f”HyI -I -(2- et hyl - benzot hi azol - 7-yl am no) - 2-
(trifluorone Anal ogously to the production of Exanple 30,

t he correspond obt ai ned from 100 ng of

7-am no- 2- net hyl benzot hi azol e (Libeer et al. Bull. Soc. Chico. Belg. 1971;
80; 43-47) and 154 ny of 4-(benzo[1l, 3]di oxol - 4- yI) 2- hydroxy 4- nethyl
triquororEe . h_.6, of, sodi um
cyanobor ohydriage—t< 13), O (ppm =
1.42 (s, St??ﬂuoion?gh\gl)spengalr_l% ol7

Analogously to Example 16, the desired product is obtained from 4-
(benzo[l,3]dioxol-4-yl)—2~hydroxy-4-methyl-Z-(triﬂuoromethyl)péntanal and 6-methyl-
1H-indazol-4-ylamine (from Auwers Chem. Ber., 1920, 53, 1213). 'H-NMR (CDs;0D);
9 = 1.44 (s, 3H), 1.65 (s, 3H), 2.06 (d, 1H), 2.23 (s, 3H), 2.8 (d, 2H), 3.09 (d, 1H), 5.89
(s, tH), 5.91 (s, 1H), 6.05 (s, 1H), 6.75 (dd, 1H), 6.86 (t, 1H), 6.94 (dd, 1H), 7.22 (s,

1H), 7.73 (s, 1H).

Example 38

/0 OH S"\(
o H N
F,C

4-(Benzo[1.3]dioxol-4-v1}-4-methvi-1-(2-methvi-benzothiazol-7-viamino)-2-

(trifluoromethvD)-pentan-2-ol

Analogously to the production of Example 30, the corresponding imine is
obtained from 100 mg of 7-amino-2-methylbenzothiazole (Libeer et al. Bull. Soc. Chim.
Belg.; 1971; 80;, 43-47) and 154 mg of 4-(benzo[1,3]|dioxol-4-y!)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentanal, and further reduced with 63 mg of sodium cyanoborohydride

to 8 mg of the title compound. *H-NMR (CDCly), © (ppm) = 1.42 (s, 3H), 1.53 (s, 3H),



2.01 (d, 1H), 2.10 (d, 1H), 2.78 (s, 3H), 5.29 (d, 1H, 5.67 (d, 1H), 6.00
(s, 2H), 6.13 (s, 1H), 6.63-6.82 (m 3H), 7.18-7.30 (m 2H) Exanple 39 /-0O
OHOIiIN N FSCiN4-(Benzo[1,3]dioxol-7,,4-yl)-4-nethyl-l
-(2-met hyl -1, 8-napht hyridi n-5-yl am no)-2- (trifluoromethyl)-pentan-2-ol
Anal ogously to Exanple 10, 1-am no-4-(benzo[1, 3]di oxol-4-yl)-4-nethyl-2-
(trifluoronethyl)propan-2-ol is reacted with

5- chl or o- 2-y1et, hyl. |,.8- t i.di I BT r C " NVR
(coa 3~ 205 . 2§08 35 58,590 @ G 557 (G T, SO0 R IRHs iy
2.74 (s, 3H, 3,32 (d, 1H)_, 3.50 (d,_ _1H), 5.89 (s, 1H), 5.93 (s, 1H), ©6.06
(d, 1 H, 1?*)),75566.6@ (e H3H18-7306m(4D) 1 H), 8.05 (d, 1 H), 8.61 (d, 1 H)
Exanple 40 OOH-N H NH N F3C/ 4-(2,3-Di hydrobenzofiuanyl)-4-net hyl - |
-(1 Hindazol -4-ylamno)-2-(trifluorometh pentan-2-ol 4-(2, 3-D

i hydr obenzof uranyl ) - 2- hydroxy-4-nethyl -2-(trii | uoromnethyl)pentanal

Anal ogouslgkatipld e descri bed nethod of synthesis

of 4- (benzo[ |, 3] di oxol -4-yl)- 2-hydroxy-4-nethyl-2-trifl uoronethyl -pentanol
(Exanpl e 32), starting from 513

4- (2, 3-di hyehicobgnzofQut anyl )T

00/ 32584) ,0 N

t hyl - 2- oxo- pentanoi c acid ethyl ester (WO

F,.C |

4-(Benzo[1.31dioxol-4-y1)»-4-methyl-1-(2-methvl-1_8-naphthvridin-5-ylaming}-2-

(trifluoromethyl)-pentan-2-ol

Analogously to Example 10, 1-amino-4-(benzo[1,3]dioxol-4-yl)-4-methyl-2-
(trifluoromethyl)propan-2-ol is reacted with 5-chloro-2-methyl-1,8-naphthyridine to
form the desired product. '"NMR (CDCls) O (ppm) = 1.49 (s, 3H), 1.57 (s, 3H), 2.41 (4,
1H), 2.49 (d, 1H), 2.74 (s, 3H), 3.32} (d, 1H), 3.50 (d, 1H), 5.89 (s, 1H), 5.93 (s, 1H),

6.06 (d, 1H), 6.76-6.92 (m, 3H), 7.23 (d, 1), 8.05 (d, 1H), 8.61 (d, 1H)

Example 40

0 OH =N
y NH
F,C

4-(2 3-Dihydrobenzofuranviy4-methvl-1-{1 H-indazol-4-vlamino)-2-{triflucromethvy1}-

pentan-2-ol
4-(2,3-Dihydrobenzofuranyl)-2-hydroxy-4-methyl-2-(trifluoromethyljpentanal
Analogously to the described method of synthesis of 4-(benzo{,3]dioxol-4-y1)-
2-hydroxy-4-methyl-2-trifluoromethyl-pentanol (Example 32), starting from 513 mg of
4-(2,3-dihydrobenzofuranyl)}-4-methyl-2-oxo-pentanoic acid ethyl ester (WO 00/32584),

142 mg of 4~(2,3-dihydrobenzofuranyl}-2-hydroxy-4-methyl-2-(trifluoromethyl)-



142 nmg of 4-(2,3-di hydrobenzofuranyl)-2-hydroxy-4-nmethyl-2-(trifluoronethyl)
73 pentanol as fraction 2 and 84 ny of the title conpound as fraction | are

obtained as colorless oils. Fraction 37 H-NI\/R (CDCI 3), » (ppm =1.39 (s,
3H), 1.45 (s, 3H), 2.18 (d, 1H), 3.19'{(t, 3.34 (d, | H), 3.62 (bs, 1
H, 4.51 - 4.63 (m 2H), 6.8 (t, 114) 691(d,IH), 7.11 (d, 1H), 8.96
(s, 1H) Fraction 2: H-NI\/R (CDC13) (ppm = 1.41 (s, 3H), 1 48 (s, 3H),
2.25 (d, 1H), 2. t, 2 6. 85
(t, 1I(—I) Pebnol aﬁffst 4 g fefgt&ffs%moang ﬁégﬁwﬂw Shie @%arrlp;ll) e 30,

the corresponding im ne is obtained from32 ng of 4-am no-IHindazole and 75
my of 4- (2oRrless oils.
di hydr obenzof ur anyl } 2- hydr oxy- 4- net hyl - 2-(tri fl uoronet hyl ) pent anal and

further reduceencribhh: IBAME (GO (ppn@)yanpm@rphydre; 8, 31@) 6488, gi), t he

title conpound. '"H NWR (CDC13), ~ (p n) = 1.45 (s, 1.57 (s, 3H) 2.31
d, 1 5 9 d d

AR TIRATIC (lgdtt 2%9 %ﬁ%qf@ 3??—6"]5 éﬁglél 4???6%12@ 5?1(?)”{)1?1%?(&/ BEEY s (m
3H), 7.85 anpl e 41 O OH -N & NH / F3C) ,

4- (3- Chl or7oUz(£lnHt1)a§x%¢p£ﬁeH§/)| )-1-(1 Hindazol -4_yl ami no) - 4-nethyl -2- (tri
fl uoronet hyl ) pent an-2-ol 3-Chl or o- 2- net hoxybenzyl cyanide 39.4 g (221.3
nmmol ) of NBS afffeactiof 2nii-dIMREEDEY), [péppox) dé.dane 3atdeds (0 3B, B23(d, (B)L. 7
mrol ) of 3-chl oro-2-nmethoxytoluene in 500 mM of CCl4. It is refluxed for 16
2.48 (d, 1H), 3.2 (t, 2H), 3.42 (bs, 1H), 4.56 (t, 2H), 6.85 (t, 1H), 7.06 - 7.15 (m, 2H)
Analogously to the production of Example 30, the corresponding imine is
obtained from 32 mg of 4-amino-1H-indazole and 75 mg of 4-(2,3-
dihydrobenzofuranyl)}-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and further
reduced with 134 mg of sodium cyanoborohydride to 64 mg of the title compound. 'H-
NMR (CDCly), U (ppm) = 1.45 (s, 3H), 1.57 (s, 3H), 2.31 (d, 1H), 2.64 (d, 1H), 3.05-
3.19 (m, 2H), 3.21 (d, 1H), 3.39 (d, 1H), 4.48-4.63 (m, 2H), 5.76 (d, 1H), 6.85 (d, 1H),

6.92 (t, 1H), 7.05-7.23 (m, 3H), 7.85 (s, 1H)

Example 41
~o oH , =N
o] N NH
F,C

4-(3-Chloro-2-methoxyphenvl)-1-{1 H-indazol-4-ylaming)-4-methyl-2-

(trifluoromethyl)pentan-2-ol

3-Chloro-2-methoxybenzylcyanide
39.4 g (221.3 mmol) of NBS and 100 mg of benzoy! peroxide are added to 31.6 g
{(201.7 mmol) of 3-chloro-2-methoxytoluene in 500 ml of CCly. It is refluxed for 16

hours, allowed to cool, and filtered. Solvent is removed from the filtrate and dissolved



hours, allowed to cool, and filtered. Solvent is renoved fromthe filtrate
and dissolved 74 in 214 m of dinethylformam de and 142 m of water, 20.9 g
(322.1 nmol) of potassiumcyanide is ded at OC and stirred over 16 hours.
The reaction mxture is diluted with ter and extracted several tinmes with
tert-butyl-nmethyl ether. The organic phase is washed several tinmes with
saturated sodi um chl ori de solution and dried on sodiunlsulfate The sol vent

is renoved i nd af onat ap i.ficati n on silica
gel (hexarlélzg%ﬂg)loa sty ot ?‘ fo%s%;d[?@t % B2oummbel 1 R
(CDC13): 6 =3.76 (s, : 8 (t, , 7.31 (d 1H), 7.37 (d,
1H)  4- ( 3-PoHsEEBL YapEe hb@d,deéme%"&l 9ﬂdéﬁ11ﬁ!i§€1 ﬁytrr-lz&hmﬁrs hegeationtiixture is
pentane-1,2-dial 29.7 g (163.7 nmol) of 4-chl oro-2-nethoxybenzyl cyani de and
46.5 ¢ (32ﬂluﬂed winipvhted indedtiayledisodird @inmes vAGOrerd-bunl-bhy bgtkermiThe drganicpor t i ons
at 0Cwith 13.2 g (327.4 mmol) of sodiumhydride (60%in oil). It is

stirred 0‘;&%& id ma(sjl?éadse%‘rﬁﬁtirﬁw\%ﬁ% %ﬂeﬁaﬁd%ﬁﬁh agigd %Yduo%caﬁl}i%h%d ofhe phases

are separ he aqueous p extracted several tinmes with ethyl

tat I t t t ed | ut
ar i ed w ¢ gl TR micelaEs Bmen s 2 ag@aﬁarrc}“mraamé’s%b £ Sacuum
After chromatography on silica gel (hexane/eth acetate 95.5), 32.4 g of
2- (4- chl drustigatias dosthcaned Aierxpn ethaéltawqawr?&p@o%%/ 7 r&qf@r@cwtoam@d al- a

colorless oil. 7 g (33.4 mol) of nitrile is slowmy mxed in toluene at

-78C wi t h MMREODCIEH8.~13 Moy, PHRf3.9xds] 319 qto8l (al 161y nam(dyian] 187 sdl1Ehi on (20%
in toluene), and 5.55 nm of isopropanol is added in drops after 3 hours at
-78C. It is allowed to heat to -5C, and 380 ml of a 10% aqueous tartaric

acid solution is added. After dilution with ether, it is stirred vigorously,

TN e MR M M B bt
concentrated by evaporation in a vacuum After chromatography on silica gel
(hexane/ et hyl 286t mtlé3. 7 mmol) of 4-chloro-2-methoxybenzylcyanide and 46.5 g (327.4

mmol) of methyl iodide in 260 ml of DMF are mixed in portions at 0°C with 13.2 g

(327.4 mmol) of sodium hydride (60% in oil). It is stirred overnight and then mixed

with water and ethy! acetate. The phases are separated, and the aqueous phase is

extracted several times with ethyl acetate. It is washed with water and saturated sodium

chloride solution, dried with sodium sulfate and concentrated by evaporation in a

vacuum. After chromatography on silica gel (hexane/ethy! acetate 95:5), 32.4 g of 2-(4-

chloro-2-methoxy-phenyl)-2-methylpropionitrile is obtained as a colorless oil. 7 g (33.4

mmol) of nitrile is slowly mixed in toluene at -78°C with 41.6 ml (50.1 mmol) of

diisobutylaluminum hydride solution (20% in toluene), and 5.55 ml of isopropanol is

added in drops after 3 hours at -78°C. It is allowed to heat to -5°C, and 380 ml of a 10%

aqueous tartaric acid solution is added. After dilution with ether, it is stirred vigorously,

the organic phase is separated, and the aqueous phase is extracted several times with

ether. It is washed with brine, dried with sodium sulfate and concentrated by

evaporation in a vacuum. After chromatography on silica gel (hexane/ethy! acetate

95:5), 7.1 g of 2-(4-chloro-methoxy-phenyl)-2-methylpropanal is obtained as a colorless



95:5), 7.1 g of 2-(4-chloro-nethoxy-phenyl)-2-nethyl propanal is obtained as

a colorless 75 oil. A solution of 895 g (33.4 mmvl) of
2- di et hyl phosphono- 2- et hoxyacetic acid gathyl ester in 30 m of
tetrahydrofuran is mxed with 19 m (38 mmol) of a 2 Msolution of |ithium

di i sopropyl am de in tetrahydrof uran-heptane-tol uene while being cooled with
ice within 20 mnutes, and it is stirred for 15 mnutes at OC. A sol ution of

SRR R @9'4%% @52‘921?&5%!%3%3@%%% BT 20"

hours at room.tenp IS, ded, i racted se aI
Limes wi t HOSRTHR B0 T &8 wﬁydrg Fhisanixg w1 %{glﬁgé o o & 4t saiiien ahmoni urm
chl oride solution, dried (Na2SO4) and concentrated by evaporation. The
crude pr odldium diignproffyilanidbyn eohyrdnolumareptangtelpbne whilsbding eoajed with
(hexane/ ethyl acetate 10%, and 8.5 g of

4- (3- chl or Re 2vifiat DOXINAEE AYd } st Ty tﬁmﬂid?é@%yﬂ?ceﬂesomtﬂineﬁlﬁlg%ﬂ4et hyl
ester is obtained. The intermediate product is saponified with 80 m of 3 M

O S0 S g 1
aciai red tietReTaraRsitOrG i of i ATt 20 BER ohoalt wreEmy s et e,

washing with saturated sodiumchloride solution and renoval of the solvent,
4.0 g of 4addgdcanddr ige2irasiechssyyiahemys yith cther Ayd ethylacotateal leisiwashedwdhi s
obtained. 6.6 g (24.3 mvol ) of 4-(3-chl oro-2-net hoxy-phenyl) - 4-net hyl - 2- oxo-

val eri c acifurard asinfchitth chbtidd selundn, deitd SN&S0,) snd@inderiR6byadvapsafibaixed in
150 m of ethanol for 5 hours. The batch is concentrated by evaporation in

a vacuum ?ﬂéjcrtuﬁce rodG&! 1ggll?rlﬁe?i Tty Qhﬂoﬂla éﬂh?to%%llmg eQélﬁ?&rtlﬁg nat e

sol uti on. |setracte seve t1 mes d with

sat ur at ed so car ol t| 0 i ed ium and

concent r at %‘iﬂ’ 5& g?’ ?1&}?? U}‘Fﬂ“%ﬁp@ nﬁﬂ F@Egjgr‘fa c2CPkiri fi cation
on silica gel (hexane/ et hyl acet ate 10% g of 4-(3-chl oro 2- met hoxy-

valeric acid ethyl ester 1s obtained. The mtermedlate product is saponified with 80 ml of
3 M sodium hydroxide solution/160 m! of ethanol. 5.3 g of acid, which is stirred with
80 ml of 2N sulfuric acid at 90°C over 16 hours, is obtained. After cooling, it is made
basic with potassium carbonate, washed with ether and acidified with hydrochloric acid.
After extraction with ethyl acetate, washing with saturated sodium chloride solution and
removal of the solvent, 4.0 g of 4-(3-chloro-2-methoxyphenyl)-4-methyl-2-oxo-valeric
acid is obtained. 6.6 g (24.3 mmol) of 4-(3-chloro-2-methoxy-phenyl)-4-methyl-2-oxo-
valeric acid and 2.74 ml (51.4 mmol) of sulfuric acid (96%) are refluxed in 150 ml of
ethanol for 5 hours. The batch is concentrated by evaporation in a vacuum, and the
residue is taken up in saturated sodium bicarbonate solution. It is extracted several times
with ethyl acetate, washed with saturated sodium bicarbonate solution, dried (sodium
sulfate) and concentrated by evaporation in a vacuum. After chromatographic
purification on silica gel (hexane/ethyl acetate 10%), 5.9 g of 4-(3-chloro-2-methoxy-
phenyl)-4-methyl-2-oxo-valeric acid-ethyl ester is obtained. This ester and 3.4 g (23.8

mmol) of (trifluoromethyl)-trimethyisilane in 34 ml of THF are mixed with 49 mg of



phenyl ) - 4- et hyl - 2- oxo-val eric acid-ethyl ester is obtained. This ester and
3.4 g (23.8 mol) of (trifluoronethyl)-trinethylsilane in 34 m of THE are
mxed with 49 ng of 76 tetrabutylanmmonium fluoride at OC. It is stirred for
16 hours at roomtenperature and then fhe reaction mixture is added to
water. It is extracted several tines with ethyl acetate, washed with
saturated sodium chloride solution, dried with sodium sul fate and

concentrat ed by evaporatl on in a vacuum, 2. of

4- (3- chl or simbilamsRgnipmdhiprife 2t 0%y di @mdrﬁ@tl%wwmtrrp@ma@nm@mmndvm eric
acid-ethyl ester is obtained as a yellow oil. This oil is mxed in 24 m of
di et hyl et ben tit reB@ion hixtiad @ adgedfo Watthi i exttractcd sewerdi yiduds dathablyist i rred for
4 nmore hours at roomtenperature. 20 m of saturated sodium bicarbonate

sol ution i §ce@é}é Qldshty watd d@draddd BEivnOchIB8IDIG b, BAEH WithisSdivhORIRKshY stirred
for 1 nore our It is extracted several tinmes with tert-butyl methyl

et her, washed wat er t, e | uti,on ried with
sodi um sul fAE"E t‘(‘f‘ AN rgtmeg %{}‘ evgngé) i"mﬁf Shi O'g'mes[g il H}hgyle%ude |
product is _mxed in 3 o THE, with 1.83 (5.79 mmol). of

t et r abut yl BRHERY- ﬁmlffthﬂo?rrrébmmﬂbﬂr\é@ﬂeéwﬁui ylosteg 1 ‘ll?tal%d aypoYRilow qit s
poured into ice water, extracted several tines with tert-butyl nethyl ether,
washed wi t AhisatiLis atieet 934 mhefahétbyli edeer 00Ut wah 518 mgeef lithium domtinum sul f at e
and concentrated by evaporation in a vacuum After chromatographic

pur i ficati qpdie ahldlstifed @9 moleaanad eédﬁytenﬂ:sé%@ﬁee 283%of satugalecgsoafum

4- ( 3-chl or o- 2- net hoxy- phenyl ) - 4- net hyl - trifluoronethyl-pentane-1|, 2-diol
I1i|) Obéagzegi&arbf Q’E*%lﬁglfcﬂsf’@are{ﬁ# E@%@? (2%3 %gﬁatcg'%g it %V?g?)ﬁéu%iydfs%ggf? & 21 (d

. (()g o8 olrénzor%ét%qgré%pﬁ%ﬁwsc? EVRhHmey with et Ryl pethyl pher gashad ¥t pent anal
1.87 g (18.5 nmmol) of triethylam ne and, in portions over 10 mnutes, 1.17 ¢
(7.4 ol watsk apysataiaied sS@Bm@hpi@ﬁObﬁi@naﬁih@dNittfosmi@ngulﬁ‘ae #ngdmol ) of diol in
o concentrated by evaporation in a vacuum. The crude product is mixed in 33 m] of THF

with 1.83 (5.79 mmol) of tetrabutylammonium fluoride trihydrate and stirred for 16

hours. It is poured into ice water, extracted several times with tert-butyl methy! ether,

washed with saturated sodium chloride solution, dried with sodium sulfate and

concentrated by evaporation in a vacuum. After chromatographic purification on silica

gel (hexane/ethyl acetate 25%), 1.81 g of 4-(3-chloro-2-methoxy-phenyl)-4-methyl-2-

trifluoromethyl-pentane-1,2-diol is obtained. 'H-NMR (CDCl3), O (ppm) = 1.47 (s, 3H),

1.56 (s, 3H), 2.21 (d, 1H), 2.54 (d, 1H), 2.91 (s, 1H), 3.31 (dd, 1H), 3.42 (d, 1H), 4.01(s,

3H), 7.00 (t, 1H), 7.20-7.35 (m, 2H)

4-(3-Chloro-2-methoxy-phenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentanal

1.87 g (18.5 mmol) of triethylamine and, in portions over 10 minutes, 1.17 g (7.4
mmol) of pyridine SO; complex are added to 1.2 g (3.7 mmol) of diol in 24 ml of
dichloromethane and 6.4 ml of DMSQO. It is stirred over 5 hours, and 30 ml of saturated

ammonium chloride solution is added. The mixture is stirred for another 15 minutes, the



di chl oronet hane and 6.4 m of DMSO It is stirred over 5 hours, and 30 m of
saturated ammonium chloride solution is added. The m xture is stirred for
anot her 15 mnutes, the 77 phases arev\zseparat ed, and it is extracted with
tert.-butyl ethyl ether. It is washed th water and dried on sodi um

sul fate. The solvent is renoved in a vacuum and after chromatographic
purification on silica gel (hexane/et hyI acetate, O- 50% 0 98 g of product
is obtalne H NVR ( 13):. 8 = 1.44 29 (d, 2H)

3. 28 %ﬁfs arg staﬂs 3«)“ is gxigpeted wi IH)eﬂ b %Lﬁ? ey Itr?whf(dd‘dlth 1H), 7.30
(dd, IH) 8. 90m§ . Anal ogously to Exanple 16, the desired product is
obt ai ned fvatama @Becb(m gidogum sulfate. The solvent is removed in a vacuum, and after

met hoxyphenyl } 2- hydr oxy- 4- net hyl - 2- (tri fl uoronet hyl ) pent anal and

1H i ndaZObhxéma‘_tdg@zfﬁhﬁlﬁpurlﬂdaNMPoﬁ 800a Whep@%/@ﬁ)«l acttate, D-#00), 888, df. 68 (3H),
2.03 (1H), 3.00 (11-1), 3.25 (1H), 3.35 111)395(3H) 5.60 (1H),

o o N ki 1&&3’8%‘?&3?N%§3(%g§14’8ro_z‘ Pl 0Bt 52 o 2, BT ©

H i ndazol - 4- vl am no) i fluorone hﬂ)pent an- 2-ol Anal ogously to
Exanpl e 3(d:tlke: Hes(s éH);ﬁlrQJdéc%H} §9éb(f aluPHeHOH%l (BI¢Hldod B.8.90 Gs,

met hoxyphenyl )-1-(1

H i ndazol 18).yl am no) - 4-met hyl - 2- (tri fl uoronet hyl ) pentan-2-ol. ' H NWVR (300
MHz, CD3OD): ~ = 1.50 (3H), 1.70 (3H), 2.03 (1H), 3.00 (1H, 3.25 (11-1),
3.35 (1H), 5. 6@n§l%§%uslyﬁto7]§(a§n§§16,3ﬁ9 destre@Brddhibdis obrakRd (A 4—(7—(:131‘3&(—21") , 7.95

1H).
o methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl}pentanal and 1H-indazol-4-
ylamine.
'H-NMR (300 MHz, CD;0D): 3= 1.49 (3H), 1.68 (3H), 2.03 (1H), 3.00 (1H),
3.25 (1H), 3.35 (1H), 3.95 (3H), 5.60 (1H), 6.73-6.83 (2H), 7.03 (1H), 7.18 (1H), 7.30

(1H), 7.95 (1H).

Example 42

OH OH | =N
Cl N NH
F,C

4-(3-Chloro-2-hydroxyphenyi}1-(1 H-indazol-4-ylamino}-4-methyl-2-

(triflucromethvpentan-2-ol

Analogously to Example 3, the desired product is obtained from 4-(3-chloro-2-
methoxyphenyl}1-(1 H-indazol-4-ylamino)-4-methyl-2-(trifluoromethyl)pentan-2-ol.
'H-NMR (300 MHz, CD;0D): 0= 1.50 (3H), 1.70 (3H), 2.03 (1H), 3.00 (1H), 3.25

(1H), 3.35 (1H), 5.60 (1H), 6.73-6.83 (2H), 7.03 (1H), 7.18 (1H), 7.30 (1H), 7.95 (1H).



78 Exanple 43 OOH- NN HNH FCF

4- (4- Fl uor o- 2- net hoxyphenyl )-4-nmethyl- | -(1
H i ndazol - 4-yl am no) - 2- (trifl uoronet hyl7 - pentan- 2-ol
4- (4- Fl uor o- 2- net hoxyphenyl ) - 2- hydr oxy-'4-nmet hyl -2-(trii | uoronet hyl ) pent anol

©and -4- (2-fluoro-4-nethoxyphenyl)-2-hydroxy-4-nmethyl-2-(trii

| uor onet hyl ) pent anol Both products are obtained anal ogously to the nethod of
synt hesi s _of 4-%/ -

chl or o- 2- r*&aﬁb‘% gﬁenyl } 2- hydr oxy-4-nmet hyl -2-(trifl uoromet hyl ) pentanol and

4- (2- chl oro-4-net hoxyphenyl } 2- hydr oxy-4-nmet hyl -2-(tri fl uoromet hyl ) pent anol
(Exampl e 45)qf rom 3pfyl uor ogainsol e and

2- hydr oxy- 4- gt h g Z-Htri fl wer onet hyl )valeric acid ethyl ester and the
subsequent rgadyT on ' {t Af'um al um num hydri de. The separation 1is
carried out on silica gel. 1st Fraction: 'H NWR (CDC13), 11
: : : 3H), 2.25 (d, 1H), 2.50 (d, 1H), 2.83 (bs,
1H), 3.36 (d, 1H), 3.46 (d, 1H), 3.85 (s, 3H), 6.54 - 6.69 (m 2H), 7.19 -

F126@-FheldxOpteny iENNMRA Blindakol-PRMmiTo %2-ﬁ1=ifﬁ1§ron?ét‘ﬂ¥1 - (1 g 53 . I(-i)s ,

: , 2. S, 3.
3.78 (s, 6.58 (dd, 1H), 6.63 (dd, 1H, 7.22 (t, 1 H)
4- (4-F uoigl_?%-ﬂ%eahoxyphenyl ) - 2- hydr oxy-4-nmet hyl -2-(trii | uoronethyl) pentanal

Anal I h hesi f. 4-(4-chl - 2- h 1}2-h -4-
nalogous 4>-/(4E481u5roe-2-?n)é?}goxjezpslgeiyﬁ-Z-hydgoxy-céf-mgtrhgl-g-(IrrrF uo?gr%eeﬂﬁjjo%n;anol %%rﬁxy

(2-fluoro-4-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanol

3H), 2.17

Both products are obtained analogously to the method of synthesis of 4-(4-
chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanol and 4-(2-
chloro-4-methoxyphenyl}-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanol (Example
45) from 3-fluoroanisole and 2-hydroxy-4-methylene-2-(trifluoromethyl)valeric acid
ethyl ester and the subsequent reaction with lithium aluminum hydride. The separation
is carried out by chromatography on silica gel.

1st Fraction: "H-NMR (CDCl3), 0 (ppm) = 1.40 (s, 3H), 1.52 (s, 3H), 2.25 (d,
1H), 2.50 (d, 1H), 2.83 (bs, 1H), 3.36 (d, 1H), 3.46 (d, 1H), 3.85 (s, 3H), 6.54 - 6.69 (m,
2H), 7.19 - 7.30 (m, 1H)

2nd Fraction: 'H-NMR (CDCls), 3 (ppm) = 1.41 (s, 3H), 1.53 (s, 3H), 2.17 (d,
1H), 2.3 (d, 1H), 2.89 (bs, 1H), 3.34 (bd, 1H), 3.53 (d, 1H), 3.78 (s, 3H), 6.58 (dd, 1H),

6.63 (dd, 1H), 7.22 (t, 1H)

4-(4-Fluoro-2-methoxyphenyl)-2-hydroxy-4-methyi-2-(trifluoromethyl) pentanal
Analogously to the synthesis of 4-(4-chloro-2-methoxyphenyl}2-hydroxy-4-

methyl-2-(trifluoromethyl)pentanal, 1.81 g of the title compound is obtained as a cloudy



met hyl -2-(trifluoronethyl)pentanal, 1.81 g of the title conpound is obtained
as a cloudy 79 oil starting from3 g of

4- (4-fl uoro-2- met hoxyphenyl ) - 2- hydr oxy- 4- net hyl -

(trifluoromethyl)pentanol. 1H-NI\/R(CDCI%), D(pprr) = 1.38 (s, 3H), 1.46 (s,
3H; 2.19 (d, 1H), 3.37 (d, 1H), 3.58 (s, 1H), 3.87 (s, 3H), 6.55 - 6.64
(m 2H), 7.06 (dd, 1H), 8.97 (s, 1H) Analogously to the production of

e AR S ESEE B Bl ey S S Pl

met hoxyphenyl }2- hydr oxy-4-methyl -2-(trifluoronethyl)pentanal and further
reduced \(ﬁrﬁ]momethbd)mhtasddl um cyanobor ohydride to 53 ng of the title
conmpound. 'H- NVR (CDC13), D (ppm) = 1.44 (s, 3H), 1.59 (s, 3H), 2.29 (d,

1 2.70 (d, 4 3 d, 1 ,
6H255 o (1H) @gDPJ?hfi(@dlslb DJ(me) 3:3%%(31{) 1@15&%}? 2(1§(d alﬁr?) 57?9 ( H)

(749% (s, 14 *ﬁ?gpwhé‘%ﬁ ﬂfﬁﬂeg‘ﬁgl ’}'1&('%1'314) 7106 '(:g’dclﬁ) §97 (s, 1H)

H i ndazol -4-ylam no)-2-(trifluoroneth pent an- 2- ol Anal ogously to the
producti on of PBualegpeslgio the prpdystigmed wrmée & ripemeespendingianaisd from t he
reaction of 45 ng of 4-(4-fluoro-2-nethoxyphenyl}4-nethyl-I-(1H

i ndazol - 4-oplaged hem 84 figraffd-amimonid!-mdhiclpemt 830 Rgolf 4addlubr®3- M of boron
tribromde (1 Min dichloronethane). 1H NWR (CDC13), O (ppm = 1.48 (s,

3 1.52 i d iH).
4H)23 (bs. n(e%hox%Eﬂen%/%‘?ﬁydréi@ 4"’5#%1&4‘/ l(éd(gﬁﬂﬁ&om@:ml)pgm%ﬁll il fukHbr redudkll ( H)

with 141 mg of sodium cyanoborohydride to 53 mg of the title compound. 'H-NMR
(CDCly), G (ppm) = 1.44 (s, 3H), 1.59 (s, 3H), 2.29 (d, 1H), 2.70 (d, 1H), 3.18 (d, 1H),
3.33 (d, 1H), 3.84 (s, 3H), 5.64 (d, 1H), 6.65 (dd, 1H), 6.71 (dt, 1H), 6.88 (d, 1H}), 7.12

(t, 1H), 7.37 (dd, 111), 7.90 (s, 1H)

Example 44

OH OH =N
NH

=T

F

4-(4-Fluoro-2-hvdroxvphenyl}4-methvl-1-(1 H-indazol-4-ylamino)-2-(trifluoromethy)-

pentan-2-ol

Analogously to the production of Example 3, 4 mg of the title compound is
obtained from the reaction of 45 mg of 4-(4-fluoro-2-methoxyphenyl)}-4-methyl-1-(1H-
indazol-4-ylamino)-2-(trifluoromethyl)-pentan-2-ol and 1.65 ml of boron tribromide (1
M in dichloromethane). 'H-NMR (CDCly), O (ppm) = 1.48 (s, 3H), 1.52 (s, 3H), 2.26
(d, 1H), 2.84 (d, 1H), 3.25 (d, 1), 3.41 (d, 1H), 4.23 (bs, 1H), 5.72 (d, 1H), 6.44 (dd,

1H), 6.64 (dt, 1H), 6.83 (d. 1H), 7.12 (t, 1H), 7.33 (dd, 1H), 7.96 (s, 1H)



1H), 6.64 (dt, 1H), 6.83 (d, 1H), 7.12 (t, 1H), 7.33 (dd, 1H), 7.96 (s, 1H)

80 Example 45 OH- NN HNH F3Cb d

4- (4- Chl or 0- 2- met hoxyphenyl ) -4-nmethyl - | -(1

H-i ndazol - 4-yl am no) - 2- (trlfluoronethyFQ) pent an- 2- ol

4- (4- Chl or o- 2- met hoxypheny! ) - 2- hydr oxy- 4-met hyl - 2- (trii | uoronet hyl) pentanol

and 4- (2-chloro-4-nethoxyphenyl)-2-hydroxy-4-nethyl-2-(tri

Iuoroneth¥£)pentanol A solution of 3 g of

2- hydr oxy ?ﬂﬁene-Z-(trifluoronethyl)valeric acid ethyl ester in 22 m

of 3-chloroanisole is mxed in portions wwth alum numtrichloride at room

t enperat ure. \k§ IS st red fary48 hours and then m xed with 2N hydrochloric

acid and hexane ghd |s |Ere foyq! hour. It is washed with 2N hydrochloric

acid and wat ¢ : chloroanisole is distilled off in a vacuum

The remaining rg p ied by chromatography on silica ge

(hexane/ etdhyl ~acetate 0-10%" 2.85 g of a m xture of 4-(4-

chl or o- 2- met hoxyphenyl ) - 2- hydr oxy- 4- net hy- 2- (tri fl uoronet hyl )val eri ¢ acid

ethyl est gl4 @fifro-2-methoxyphenyl -4-methyl-1-(1 H-indazol-4- -2-(trifluoromethyl)}-

4- (2-chl ofo-24-1E - y -net ny- uoronethyl yval eri c

acid ethyl es&er is obtained as a yellow oil. This substance m xture is

m xed in é@l%¥;%¥ ether at OCwith 445 ng of |ithium alum num hydride and

stirred for 12 hours. The batch is added to_saturated sodi um bi carbonate

sol uti on, 4f(|4+%@@&Wff@wem'lh@daﬂmﬁsm@éﬂr%ﬂr Hleromgadissniane e far at ed,

and the aqueous phase is extracted with ethyl acetate. It is washed
(2-chloro-4-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl) pentanol

laming

A solution of 3 g of 2-hydroxy-4-methylene-2-(trifluoromethyl)valeric acid ethyl
ester in 22 ml of 3-chloroanisole is mixed in portions with aluminum trichloride at room
temperature, It is stirred for 48 hours and then mixed with 2N hydrochloric acid and
hexane and stirred for 1 hour. It is washed with 2N hydrochloric acid and water, and
excess 3-chloroanisole is distilled off in a vacuum. The remaining residue is purified by
chromatography on silica gel (hexane/ethyl acetate -10%). 2.85 g of a mixture of 4-(4-
chloro-2-methoxyphenyl)-2-hydroxy-4-methy-2-(trifluoromethyl)valeric acid ethy! ester
and 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, filtered through diatomaceous earth, the
phases are separated, and the aqueous phase is extracted with ethyl acetate. It is washed
with water and brine, dried with sodium sulfate, and concentrated by evaporation in a
vacuum. After chromatography on silica gel (hexane/ethyl acetate 95:5), 1.87 mg of 4
(4-chloro-2-methoxyphenyl)-2-hydroxy-4-methyi-2-(trifluoromethyl)pentan-1-ol as a 1*
fraction and 160 mg of 4-(2-chloro-4-methoxyphenyl)-2-hydroxy-4-methyi-2-

(trifluoromethyl)pentan-1-0l as a 2™ fraction are obtained as colorless oils.



with water and brine, dried with sodium sul fate, and concentrated by
evaporation in a vacuum After chromatography on silica gel (hexane/ethyl
acetate 95:5), 1.87 ng of 4-

(4-chl or o- 2- net hoxyphenyl ) - 2- hydr oxy- 4- rret hyl - 2- (trifl uoronet hyl ) pentan-1-ol
as a |s' fraction and 160 ngy of

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

trifluoroneth an1 ratl t e orless
f)i ls. 81 1st ﬁ%@ﬁ‘% M&%@@Bé% PPR ﬁ}?ﬁ’lﬁg‘lﬂ(@ %ﬁ; 2(5*1‘3‘51 (s,
3H), 2.24 (d, IH), 2.51 (d, Q 2.84 (bs, 1H), 336§Ld 3.48 (d, 1H),
3.85 (s, 3H)I) 200188, (W), 21&4!)(bs 1600336 Gd, 1HJ)H)‘ 48W2H)(H85 &B@réan on:
H-NI\/R(CDCIS) D (ppm) = 1.52 (s, 3H), 1.62 (s, 3H, 2. 18 (d, 1H), 2.76

(d, 1H, 2693(tﬂdQSH),17-&4(d31813 (d 1H) 3.55 (d, 1H), 3.80 (s 3H), 6.78 (dd,
1H), 6.90 (d, 1

4- (Zl-ChI or o- 2- I X 1 Ry I f ) pent anal
0.425 n of oxg%{dlh‘@é%F em}d% (%ﬂfr’r@ %f(f’l%'gghﬁoizo( ﬁ?alrl]gb#y%}ﬁ ?j@ﬁ -78C
vvlth 0. DVEO of di chl or onet hane. mnutes, 1.38 g
of 4- chﬂ]d}876 (d, 1H), 293 (bs lH) 3.33(d, 1H), 3.55 (d, 1H), 3. 80 (s 3H) 678 (dd, TH),
2- 0]

iC

4-(
hoxyphenyl ) - 2- hydr oxy- 4-net hyl - 2- (trifl uoronet hyl)pentan-1-ol in 6.0 m

met
of dichl oﬁ@ﬁécﬂﬁéﬁe?B&(cad(H{ad in drops at -78C. After 15 minutes, it is m xed
with 2.9 M of triethylamne and slowy heated to roomtenperature. It is
washed with water and brine, dried with sodium sulfate and concentrated by
evaporation in a vacuum After chromat ography on silica gel (hexane/ethyl

?ncste LS%SpFSﬁi Cf‘}%% r%ﬁ@gyﬁhg'ﬁtf%‘l@&’%ﬁﬁ f"lqed rrg”'ﬁy?mmethﬁpgem n‘fls obt ai ned as
2 2
. 1H 3.5:5),40'@&25 A @q%@elaﬁégﬁ%yﬁwm&z&m@m& a7 Witk 57 (ot

1H), 7.04 (d, IH, 9.02 (s, 11-1) Analogously to the production of
4- (5- f | uor 072 et BOA§Phe 2yt I)lI-cﬂfdidﬂmomelha@Q After 5 minutes, 1.38 g of 4-(4-chloro-

met hyl pht hal azi n- 1- on-5-yl am no)-2-(trifluoromethyl)-pentan-2-ol (Exanple

27), the 2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentan-1-ol in 6.0 ml of
dichloromethane is added in drops at -78°C. After 15 minutes, it is mixed with 2.9 ml of
triethylamine and slowly heated to room temperature. It is washed with water and brine,
dried with sodium sulfate and concentrated by evaporation in a vacuum. After
chromatography on silica gel (hexane/ethyl acetate 98:2), 1.16 g of 4-(4-chloro-2-
methoxypheny!)}-2-hydroxy-4-methyl-2-(trifluoromethyl)-pentanal is obtained as a
colorless oil. 'H-NMR (CDCls), T (ppm) =1.38 (s, 3H), 1.44 (s, 3H), 2.21 (d, 1E), 3.34
(d, 1H), 3.57 (bs, 1H), 3.89 (s, 3H), 6.84 (d, 1H), 6.87 (d, 1H), 7.04 (d, 1H), 9.02 (s, 1H)

Analogously to the production of 4-(5-fluoro-2-methoxyphenyl)-4-methyl-1-(2-

methy!phthalazin-1-on-5-ylamino)-2-(trifluoromethyl)-pentan-2-ol (Example 27), the
corresponding imine is obtained from 168 mg of 4-amino-1H-indazole and 410 mg of 4-
(4-chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and

further reduced with 580 mg of sodium cyanoborohydride to 303 mg of the title

compound. 'H-NMR (CDCls), C (ppm) = 1.44 (s, 3H), 1.59 (s, 3H), 2.26 (d, 1H), 2.70



corresponding imne is obtained from 168 ng of 4-am no-|IHindazole and 410
ng of 4-

(4- chl or o- 2- net hoxyphenyl ) - 2- hydr oxy- 4- met hyl - 2- (tri f | uor onet hyl ) pent anal
and further reduced with 580 ng of sod?um cyanoborohydride to 303 ng of the
title conmpound. '"H-NWR (CDO 3), C (ppm = 1.44 (s, 3H), 1.59 (s, 3H, 2.26
(d, 1H, 2.70 82 (d, 1H), 3.17 (dd, 1H) 3.31 (dd, 1H), 3.85 (s, 3H), 4.08
(bs,111)553%,1IE? 6868 H, 6.89 (d, | H, 6.99 (dd, I H),
7.14 (t, KdHD, 7.134dd,d H)1 3.B) (ddz. 816,3(&5(5131@ 4 | 1&8), 463 el H76.86 (d,
(-)-4-(4-Chl oro- 2- net hoxyphenyl ) - 4-nmet hyl - 1- (I H i ndazol - 4-yl am no) - 2-
(trifluordawpiéyd jd,1eNI &H9 Ldol HAM14 (t, 1H), 7.34 (d, 1H), 7.86 (s, 1H)

(+)-4-(4-Cnhl oro-2-net hoxyphenyl)-4-methyl -1 -(1H

i ndazol -4-yl am no)-2-(trifluoronethyl)-pentan-2-ol Separation of
(+/-)-4-(4-chl oro-2-nmet hoxyphenyl } 4- et hyl -1 - (I Hi ndazol - 4-yl am no) -
2-(trifluqroneth an-2-ol: The enantioner mxture is separated by

chr omat og(rlhgi‘ﬂ lﬁ%i%ﬂf‘f%f carrier material (CH RALPAK AD(r), DAICEL Conpany)
W th hexane/ et hanol . Thus obt al ned are. (-)-Enantioner: M5
(esi): M , : 3 : H-inde f 5} - Enant i oner: NS
(esi): M+1 442/444 [’\]D +43 0 (c = 1.0, CHCI 3) Exarrpl es 48 and 49 OH OH
-N H NH (EBIﬁoMnﬁéthvmfpéntéln-QAﬂﬁ]ﬂ@D%lejldmwmélmwnhémﬂ%ﬂmdﬂﬂl 1~ H-

H i ndazol -4-yl am no)-2- (trifluoromnethyl)pentan-2-ol

indazol-4-ylamino)-2-(trifluoromethyi}-pentan-2-ol

Separation of (+/-)-4-(4-chloro-2-methoxyphenyl)»4-methyl-1-(1 H-indazol-4-ylamino)-
2-(trifluoromethyl)-pentan-2-ol;

The enantiomer mixture is separated by chromatography on chiral carrier

material (CHIRALPAK AD®, DAICEL Company) with hexane/ethanol (80 : 20, vvv).
Thus obtained are

(-)-Enantiomer: MS (esi): M™+1 = 442/444, [l -60.8° °(c = 1.0, CHCl3) and

(+)-Enantiomer: MS (esi): M™+1 = 442/444, [Q]p +43.0° *(c = 1.0, CHCl3)

Examples 48 and 49

OH OH =N
N NH
F,C
Cl

{-)-4-(4-Chioro-2-hvdroxypheny)-4-methyi-1-(1 H-indazol-4-ylamino)-2-

(trifluoromethv)-pentan-2-ol

Analogously to the production of Example 3, 11 mg of the title compound is
obtained from the reaction of 100 mg of (-)-4-(4-chloro-2-methoxyphenyl)}-4-methyl-1-
(1 H-indazol-4-ylamino)-2-(trifluoromethy!)-pentan-2-ol and 3.6 mi of boron tribromide

(1 M in dichloromethane).



Anal ogously to the production of Exanple 3, 11 ng of the title conmpound is
obtained fromthe reaction of 100 ng of

(-)-4-(4-chl oro-2-rrethoxypheny|}4-meth)§L-I- (1

H-i ndazol - 4-yl ami no) - 2- (trifl uor onet hyl’y - pentan-2-0l and 3.6 m of boron
tribromde (I Min di chl oronet hane). 83 1H NWR (CDC13), O (ppn’) = 1.49 (s,

3H), 1.62 (s, 2.25 (d, 1H), 2.82 (d, 1 , 3.25 (d, 1H), 3.40 (d, 1H)
5.63 (d, | d .93 (d,. 1 4 .31
(d, 1(H) ;D 956%151%“%%6&3 D@P@JL |@@D Sy ﬁd&ﬁ@e%ﬁ)(dd}beg%l(d& (1

H i ndazol -4-ylam no)-2- (trifluoronethvl)-pentan-2-o0l Anal ogously to the

product i orl1Hf 3. Eiédrpi[ﬁé 340 o, 1H) 9563 (d, Hél),tfi f’l al, d Binpodhal, iL8D), 8t ai, iHY, f rom t he
reaction of 5.3 g of (+)-4-(4-chloro-2-methoxyphenyl}4-nethyl-| -

(1H-i ndazo;l_md(lyjmgq))(dzl}{)tpnggl(yqq.gmst hyl ) - pentan-2-01 and 190 m of boron
tribromde (1 M7n dichloronethané) H NWR (CDA 3), ™ (ppm = 1.49 (s,
3H), 1.62 (s, 3H), 2.25 (d, 1H), 2.82 (d, IH), 3.25 (d, 1H), 3.40 (d, 1H),
5.63 (d, 1H), 6.72 (d, 1H) 684(d 1H), 693(d 1H) 7.14 (t, 1H, 7.31
(d, I1H, 7.9 1H) I )

4-(4-Chlo 2 et ET : l ’ Ll gLin-5-yl am no) 2-
(trifluoronethyl)- pent an- 2 ol Anal ogously to the productl on of Exanple

t he corr edpihuromethyh)-pentbrs2eiht ai ned

Analogously to the production of Example 3, 2.17 g of the title compound 1s

obtained from the reaction of 5.3 g of (+)-4-(4-chloro-2-methoxyphenyl)}-4-methyi-1-
(1H-indazol-4-ylamino)-2-(trifluoromethyl)-pentan-2-ol and 190 ml of boron tribromide
(1 M in dichloromethane).

'H-NMR (CDCls), [ (ppm) = 1.49 (s, 3H), 1.62 (s, 3H), 2.25 (d, 1H), 2.82 (d,
1H), 3.25 (d, 1H), 3.40 (d, 1H), 5.63 (d, LH), 6.72 (d, 1H), 6.84 (d, 1H), 6.93 (d, 1H),

7.14 (t, 1H), 7.31 (d, 1H), 7.95 (s, 1H)

Example 50

~o OH | "

~N

T

F.C
Cl

4-(4-Chloro-2-methoxyphenvl+4-methyl-1-(2-methvlquinazolin-5-ylamino)-2-

(trifluoromethyl)-pentan-2-ol

Analogously to the production of Example 2, the corresponding imine is obtained
from 395 mg of 5-amino-2-methylquinazoline and 299 mg of 4-(4-chloro-2-
methoxypheny!)}2-hydroxy-4-methyl-2-(trifluoromethy!)pentanal, and it is reduced with
palladium on activated carbon. The reoxidation is achieved by heating the product in

xylene in the presence of palladium on activated carbon in air. 11 mg of the title



from 395 ng of 5-am no-2-net hyl qui nazol i ne and 299 ng of 4-(4-chloro-2-

nmet hoxyphenyl } 2- hydr oxy-4-nmet hyl - 2-(trifluoronethyl)pentanal, and it is
reduced with palladiumon activated cag on. The reoxidation is achi eved by
heating the product in xylene in the presence of palladiumon activated
carbon in air. 11 ng of the title 84 conpound is obtained. 'H NVR

(CDC13), 11 (ppm :150(s 3H) 159(s 3H) 245(d 1H) 2.68 (d, 1H,
2.86 (s, 3H), 3.18 (dd, IH, & I—? 08 (d, 11-1),
6.92 (d, 1F)mp@inggs thalnﬁfﬂﬂl) HM@B (€ Clﬂ)H‘)? (ppml;-aléa (s BH), 1.69 {2 368, Migd Exanpl e
51 OOHNi iIN FR3BC O ~ ~F

4- (4-Cnl OF(PH?? N6 (a0 XM R reswy(s) 3, Gasf(ﬂ&lqrfg 23 dmkg,uj.a%QBHm-@&/dd{im]O)-4- met
hyl -2- (trifluoronethyl)-pentan-2-ol 2 nmol )

4- (4-chl or t vk } t Iuororret hyl - pent anal
and 0. 85 gg?g@g%ﬁop?%gfmg’ﬁ%ﬁ%gﬁ@( @eﬁg}’ 1tzlhg/ quw nazoline are first
reacted anal ogously to Exanple 2 in 64 m of dichloromethane and 13 nml of
acetic acid. 600 ng of purified internediate product is obtained. 200 ng
(0.42 mol) of this imne is dissolved in 7 m of THF, and 60 ng (0.84
mol ) of s8damplecylanobor ohydride is added at OC. After | hour, several drops
of nmethanol/acetic acid (1:1) as wel | as another 15 ng (0.21 mmol) of
sodi um cyanohorohydri de are added and stirred for another 2 hours. The
reaction is br# g t/t *‘b addi ng saturated amoni um chl ori de

sol ution and w F ysfy to Exanple 26. The crude product IS
chr omat ogr aphg (el uant hexane/ et hyl

Cl

4-( 4-Ch.ior0-2-meth0>gphenvl)—'1 -(8-flucro-2-methvlguinazolin-5-ylamine)-4-methyl-2-

(trifluoromethy!)-pentan-2-ol

1.72 g (5.30 mmol) of 4-(4-chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentanal and 0.85 g (4.80 mmol) of 5-amino-8-fluoro-2-methyi-
quinazoline are first reacted analogously to Example 2 in 64 ml of dichloromethane and
13 ml of acetic acid. 600 mg of purified intermediate product is obtained.

200 mg (0.42 mmol) of this imine is dissolved in 7 m! of THF, and 60 mg (0.84
mmol) of sodium cyanoborohydride is added at 0°C. After 1 hour, several drops of
methanol/acetic acid (1:1) as well as another 15 mg (0.21 mmol) of sodium
cyanoborohydride are added and stirred for another 2 hours. The reaction is brought to a
halt by adding saturated ammoniufn chloride solution and worked up analogously to
Example 26. The crude product is chromatographed on silica gel (eluant hexane/ethyl
acetate 20%). This product is taken up in a little chloroform, mixed with a spatula tip
full of manganese dioxide and stirred for | hour. The manganese dioxide is filtered off,
the filtrate is concentrated by evaporation and chromatographed with a little silica gel
with hexane/ethyl acetate 20-50%. 5 mg of the desired product is obtained. 'H-NMR

(CDCly), U (ppm) = 1.49 (s, 3H), 1.56 (s, 3H), 2.45 (d, 1H), 2.68 (d, 1H), 2.88 (s, 3H),



acetate 20% . This product is taken up in a little chloroform mxed with a
spatula tip full of manganese dioxide and stirred for 1 hour. The nanganese
dioxide is filtered off, the filtrate is concentrated by evaporati on and
chromat ographed with a little silica geB5 with hexane/ethyl acetate 20-50%
5 ng of the desired product is obtained. 1HNWVR (CDC13), Ii (ppm) = 1.49
(s, 3H, 1.56 (s, 3H, 2.45 (d, 1H, 2.68 (d, IH, 2.88 (s, 3H, 85 3.16
(dd, 1H), 3.30 (dd, 1H), 3.89 (s, 3H), 5.92 (dd, 1H), 6.85 (d, IH), 6.92
(dd, 1H), 37163dd(dd), 3BR)dd, 721863 .68 (s, 3H), 5.9 (d, (H), 618 (d, MB),(6A2) (dd4BS), 488
(MtH). Exanple 52 ~O OH N N F3C 15N Cl

4- (4- Chl or g:32-(aef o yplaeavim); 4-10%t, hH); MS (124881483 ((M-HH),

8- napht hyri di n-5-yl am no)-2- (trifluoronethyipentan-2-ol Anal ogously to
Exanpl e 10, 1-am no-4-(4-chl oro-2-nmet hoxyphenyl) -4-net hyl -
2-(trifluoronethyl)propan-2-ol is reacted with

5-chl oro-Z-ﬂeth -1,8-naphthyridine to formthe desired product. 'H NWR
(CDC13); g§*txam ?55%13, 3H), 1.56 (s, 3H), 2.46 (d, 1H), 2.62 (d, 1H), 2.70
(s, 3H, 3.22 (d, 1H), 3.38 (dd, 1H), 3.84 (s, 3H), 5.89 (d, 1H, 6.87 (d,
1 H, 6.94 (dch.1 H .14 (d , 7.27 (d, 1 H, 7.82 (d, 1 H, 8.58 (s,

H )
1 H. Exanple HNN lN

Cl

4-{4-Chloro-2-methoxyphenyl}4-methyl-1-(2-methyl-1,8-naphthyridin-5-ylamino)-2-

(triflucromethyl}pentan-2-ol

Analogously to Example 10, 1-amino-4-(4-chloro-2-methoxyphenyl)-4-methyl-
2-(trifluoromethyl)propan-2-ol is reacted with 5-chloro-2-methyl-1,8-naphthyridine to
form the desired product. 'H-NMR (CDCl3); 8 = 1.46 (s, 3H), 1.56 (s, 3H), 2.46 (d,
1H), 2.62 (d, 1H), 2.70 (s, 3H), 3.22 (d, 1H), 3.38 (dd, 1H), 3.84 (s, 3H), 5.89 (d, 1H),

6.87 (d, 1H), 6.94 (dd, 1), 7.14 (d, 1H), 7.27 (d, 1H), 7.82 (d, 1H), 8.58 (s, LH).

Example 53

OH OH

Cl

4-(4-Chloro-2-hydroxyphenyl}4-methyl-1-(2-methyl-1 . 8-naphthyridin-5-vlamino)-2-

{(trifluoromethyl}-pentan-2-ol

Analogously to Example 3, 4-(4-chloro-2-methoxyphenyl)-4-methyl-1-(2-
methyl-1,8-naphthyridin-5-ylamino)-2-(trifluoromethyl)pentan-2-ol is reacted to form

the desired product. "H-NMR (CD;0D); & = 1.47 (s, 3H), 1.66 (s, 3H), 2.02 (d, 1H),



F3C C 4-(4-Chloro-2-hydroxyphenvl)-4-nmethyl- | -(2-nethyl- |

, 8-napht hyridi n-5-ylam no)-2- (trifluoronethyl)-pentan-2-ol Anal ogously to
Exanpl e 3, 4-(4-chl oro-2-met hoxyphenyl %6- 4-met hyl -1-(2-

met hyl -1, 8- napht hyri di n- 5-yl arri no)-2-(trifluoronethyl)pentan-2-ol is reacted
to form the desired product. 'H NVR (CD3QOD); 6 = 1.47 (s, 3H), 1.66 (s,

3H), 2.02 (d, 1H), 86 2.18 (d, 1 H), 2.72 (s, H, 3.14 (d, 1 H) ,324

(0 1k a3l i e ?iccfi@?sﬂ?@@&%%%@pl%@s 3&1#5%@ 740

4- (2- Fl uor o- 4- et hoxy henyl ) - 4- net h

H- i ndazol tdd, YHam Idys PHY, 7e40(du bl Hﬂl )H) p?ehi tnlH).ol

4- (2- Fl uor o- 4- met hoxyphenyl ) - 2- hydr oxy- 4-net hyl -2-(trii | uoronethyl) pentanal

Anal ogously to the synthesis of 4-(4-chloro-2-nethoxyphenyl}2-hydroxy-4-

met hyl - 2- (trifluororrethyl)pentanal (Exanmple 45), 1.73 g of the title

conmpound {$. B fned as a colorless oil starting from3 g of

4-(2-fluoro- 23! rret hoxyphenyl ) - 2- hydr oxy- 4-nmet hyl -2-(trifl uoronethyl) pentanol

(Exanmpl e 47). 'H NVR (CDC13), (pprr) =1.39 (s, 3H), 1.46 (s, 3H, 2.26 (d,

1H), 3.09 (d, F 3. 78 (s, 3H), 6.52 - 6.65 (m 2H), 7.03

(t, 1H), 9.04 |'ﬂ/tothe production of Exanple 30, the

correspondi ng
~~

4-(2-Fluoro-4-methoxyphenv])}4-methvi-1-(1 H-indazol-4-yvlamino)-2-(trifluoromethyl)-

pentan-2-ol
4-(2-Fluoro-4-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl) pentanal

Analogously to the synthesis of 4-(4-chloro-2-methoxyphenyl)-2-hydroxy-4-
methyl-2-(trifluoromethyl)pentanal (Example 45), 1.73 g of the title compound is
obtained as a colorless oil starting from 3 g of 4-(2-fluoro-4-methoxyphenyl)-2-hydroxy-
4-methyl-2-(trifluoromethyl)pentanol (Example 47).

'"H-NMR (CDCl3), T (ppm) = 1.39 (s, 3H), 1.46 (s, 3H), 2.26 (d, 1H), 3.09 (d,
1H), 3.63 (s, 1H), 3.78 (s, 3H), 6.52 - 6.65 (m, 2H), 7.03 (t, 1H), 9.04 (s, 1H)

Analogously to the production of Example 30, the corresponding imine is
obtained from 82 mg of 4-amino- i H-indazole and 192 mg of 4-(2-fluoro-4-
methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and further reduced
with 281 mg of sodium cyaonoborohydride to 152 mg of the title compound. 'H-NMR
(CDCly), O (ppm) = 1.47 (s, 3H), 1.61 (s, 3H), 2.23 (d, 1H), 2.50 (d, 1H), 3.24 (dd, 1H),
3.37 (dd, 1H), 3.78 (s, 3H), 4.00-4.11 (m, 1H), 5.70 (d, 1H), 6.61 (dd, 1H), 6.72 (dd,

1H), 6.87 (d, 1H), 7.08 (t, LH), 7.33 (¢, 1H), 7.90 (s, 1H)



obtained from82 ng of 4-amno- | Hindazole and 192 ng of 4-(2-fluoro-4-
nmet hoxyphenyl } 2- hydr oxy- 4-nmet hyl - 2- (tri fluoronet hyl ) pentanal and further
reduced with 281 ng of sodi um cyaonoborohydride to 152 ng of the title
conpound. 1HNMR (CDC13), 0 (ppm) = 1.%7 (s, 3H), 1.61 (s, 3H), 2.23 (d,
IH), 2.50 (d, 1H), 3.24 (dd, 1H), 3.37 (dd, 1H), 3.78 (s, 3H), 4.00-4.11
(m IH, 5.70 (d, 1H, 6.61 (dd, 1H), 6.72 (dd, 1H), 6.87 (d, 11-1), 7.08
(t, 1H, 7.33 (t,_11-1), 7.90 (s, 1H) 87 Exanple 55 F OH- NN HNH F3C/
| HO & 4-E33mples¥So- 4- hydr oxyphenyl ) - 4-net hyl - | - (I

H i ndazol -4-ylam no)-2-(trifluoronethyl)- pentan-2-ol Analogously to the
production of Bxanpl e C&H }7{6 ~f the title conpound is obtained fromthe
reaction of 80 t4- met hoxyphenyl } 4- et hyl - | - (1H

i ndazol -4-yl a E@rifl met hyl ) - pentan-2-ol and 3 m of boron
tribrom de é in dichl orenethane). 'H NVR (CDCl 3), ~ (ppm) = 1.44 (s,
3H), 1.60(*, 3H), 2.22 (d, 1H), 2.49 (d, 1H), 3.28 (d, 1H), 3.37 (d, 1H),
5.83 (d, 1H), 6.58 (dd, 1H), 6.66 (dd, 1H, 6.85 (d, 1 H, 7.16 (t, | H),
7.27 (d, 144B-Fhior&8-hydroxyphénybpdamethyl-56 1 GHindhzol-M vikamino)-2-(triflugromethyl)-

pentan-2-ol

Analogously to the production of Example 3, 76 mg of the title compound is
obtained from the reaction of 80 mg of 4-(2-fluoro-4-methoxyphenyl)}-4-methyl-1-(1H-
indazol-4-ylamino)-2-(trifluoromethyl)-pentan-2-ol and 3 m! of boron tribromide (1 M
in dichloromethane). 'H-NMR (CDClL), O (ppm) = 1.44 (s, 3H), 1.60 (s, 3H), 2.22 (d,
1H), 2.49 (d, 1H), 3.28 (d, 1H), 3.37 (d, 1H), 5.83 (d, 1H), 6.58 (dd, 1H), 6.66 (dd, 1H),

6.85 (d, 1H), 7.16 (t, 1H), 7.27 (d, 1), 7.88 (s, 1H)

Example 56

Cl OH =N
NH

e

F.C

4-(2-Chloro-4-methoxyphenyl»4-methyl-1-(1 H-indazol-4-vlamino -2 -{(trifluoromethy1)-

pentan-2-ol

4-(2-Chloro-4-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl) pentanal
Analogously to the synthesis of 4-(4-chloro-2-methoxyphenyl}-2-hydroxy-4-

methyl-2-(trifluoromethyl)pentanal (Example 45), 101 mg of the title compound is

obtained as a yellow oil starting from 150 mg of 4-(2-chloro-4-methoxyphenyi)-2-

hydroxy-4-methyl-2-(trifluoromethybpentanol. "H-NMR (CDCl3), C (ppm) = 1.52 (s,



NH bCli F3C C 4-(2-Chloro-4-nethoxyphenyl)-4-methyl- | -(1

H i ndazol -4-yl am no)-2-(trifl uoronethyl ) pent an- 2- ol

4- (2- Chl or o- 4- met hoxyphenyl ) - 2- hydr oxyz4- net hyl -2-(trill uoronet hyl) pent anal
Anal ogously to the synthesis of 4-(4- ¢ or o- 2- et hoxyphenyl } 2- hydr oxy- 4
met.hyl -2-(trifl uoronethyl)pentanal (Exanple 45), 101 ng of the title
conpound is obtained as a yellow oil starting from 150 ng of

A ZBﬁéﬂiré}F&SQﬁ?w%%Oi%tﬁﬂﬁ)H@h?éﬁéﬁ L), 3 7R PO B (el lbpry = 1. 52
(s, 88 3H), 1.5 3H), 2.24 (d, 1H), 3.60 (d, 1H), 3.65 (s, 1H), 3.79

(s, 3H), 68$2d(1d®; |IP+)(d 1, 881 (¢, 1HBH), 7.19 (d, 1H), 9.11 (s, 1H)
Anal ogously to the production of Exanple 30, the corresponding imne is

obt ai ned from AQalapodly th-thdprduttidn dTdxamipt: 30)thSdbrivgpalding-itndneRl or o- 4-
met hoxyphenyl } 2- hydr oxy-4-net hyl -2- (trifl uoronet hyl ) pentanal and further

reduced t ﬁbtgﬁ%gmrrpié RS flldligo! Cigmeh%b% érir}%dt% ﬂq%%fﬁq2%fhlo|?_§¢ um

cyanobor o (CDC13 1.71 (s, 3H),
2.19 (d, 3.01 1 3.79 (s, 3H),
5.56 (d, ﬂ'é?ﬂoxwﬁ%%ah d% Peip O3 rifigrdmetnguppdria, i Fthiprbgeed 1y > g
(s, 1H) Exanple 57 C - NN HNH 1

54 mg of the title compound with 114 mg of sodium cyanoborohydride. "H-NMR

(CDC];), O (ppm) = 1.56 (s, 1H), 1.71 (s, 3H), 2.19 (d, 1H), 3.01 (d, 1H), 3.28 (d, 1H),

3.37 (d, tH), 3.79 (s, 3H), 5.56 (d, 1H), 6.83 (dd, 1H), 6.86 (d, 1H), 7.06 (t, 1H), 7.49 (d,

LH), 7.90 (s, 1H)

Example 57

Cl OH =N
NH

ZT

F.C

~o0

4-(2-Chlorg-4-hydroxyphenyl }4-methyl-1-(1 H-indazol-4-yiamino)-2-(trifluoromethyl)-
pentan-2-ol |

Analogously to the production of Example 3, 11 mg of the title compound is
obtained from the reaction of 27 mg of 4-(2-chloro-4-methoxyphenyi)-4-methyl-1-(1H-
indazol-4-ylamino)-2-(trifluoromethyl)-pentan-2-ol and 0.93 ml of boron tribromide
(1 M in dichloromethane). "H-NMR (CDCls), O (ppm) = 1.54 (s, 3H), 1.69 (s, 3H), 2.19
(d, 1H), 3.00 (d, 1H), 3.25-3.46 (m, 2H), 4.01 (bs, 1H), 5.75 (d, 1H), 6.77 (dd, 1H), 6.82

(d, 1H), 6.92 (d, 1H), 7.11 (t, 1H), 7.41 (d, LH), 7.86 (s, 1H)



\O ~ / F3C 4-(2-Chl oro-4-hydroxyohenyl), 4-nmethyl- 1 -(1

H i ndazol -4-ylam no)-2-(trifluoronethyl)- pentan-2-ol Anal ogously to the
production of Exanple 3, 11 ng of the {jtle compound is obtained fromthe
reaction of 27 ng of 4-(2-chloro-4-nethoxyphenyl}4-nethyl-I-(1H indazol-4-y
| ami no)-2-(trifluoromethyl)-pentan-2-ol and 0.93 nl of boron tribronmide (1 M
in dichloronethane) "HNWR (CDC13), ™ (ppm = 1.54 (s, 3H), 1.69 (s, 3H
2.19 (d, 00 (d 1H), 3.25-3.46 (m 2H), 4.01 (bs, 1H), 5.75 (d, 1H)
6.77 (dd, EiﬂWP‘*’GS 1 H, 6.92 (d, | H, 7.11 (t, 1H), 7.41 (d, 1 H),
7.86 (s, I H 89 Exanple 58 OOH6'NNNHH ~ FCC Br i

4- (4- Brono- 2>get hoxypfenyl ) - 4-Nrethyl - | - (1

H- i ndazol - 4- yljam o) - 2-(Hr|flu¢npnethyl) peent an- 2- ol

4- (4- Brono- 2 Iymet hyl -2-(trii |uoronethyl)pentane-I,2-dio

. . ono- 2- met hoxyphenyl } 2- hydr oxy- 4- net hyl -
(trifluord®nethyl)-pentanoic acid ethyl ester (synthesized in two stages
starting from4- (4-bronp-2-methoxyphenyl}2-oxopentanoic acid (W 98/ 54159))
i s dissoly dHer@szeﬂ'ﬂox heﬂl hery-i --5C with
351.3 ny : y hree and
one- hal f hoHrgggﬁ roon1tenperature. The reaction mxture is m xed drop by
drop with ed sodi um bi carbonat e sol ution

4-(4-Bromo-2-methoxyphenyl)-4-methyl-2-(trifluoromethyl)-pentane- 1, 2-diol

2.55 g (6.17 mmol) of 4-(4-bromo-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
(trifluoromethy!)-pentanoic acid ethyl ester (synthesized in two stages starting from 4
(4-bromo-2-methoxyphenyl}-2-oxopentanoic acid (WO 98/54159)) is dissolved in 102
m! of diethyl ether, mixed in portions at 0 to ~5°C with 351.3 mg (9.256 mmol) of
lithium aluminum hydride and stirred for three and one-half hours at room temperature.
The reaction mixture is mixed drop by drop with saturated sodium bicarbonate solution
while being cooled in an ice bath, and stirred for 15 minutes at 5°C and then for one
hour at room temperature. The deposited precipitate is suctioned off, rewashed with
diethyl ether, and the filtrate is concentrated by evaporation in a rotary evaporator. The
residue is chromatographed on silica gel (mobile solvent ethyl acetate/hexane). In

addition to 308 mg of aldehyde (see next stage), 2.025 g (88.4%) of the diol is obtained.

4-(4-Bromo-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)-pentanal
2.03 g (5.442 mmol) of 4-(4-bromo-2-methoxypheny!}-4-methyl-2-
(trifluoromethyl)-pentane-1,2-diol is oxidized to aldehyde according to Swern as
described in Example 49, 1.839 g (91.4%) of the desired compound is isolated. 'H-
NMR (300 MHz, CDCl3): 0= 1.39 (3H), 1.45 (3H), 2.23 (1H), 3.35 (1H), 3.58 (1H),

3.90 (3H), 6.93-7.09 (3H) 9.03 (1H).



whil e being cooled in an ice bath, and stirred for 15 m nutes at 5C and then
for one hour at roomtenperature. The deposited precipitate is suctioned
of f, rewashed with diethyl ether, and the filtrate is concentrated by
evaporation in a rotary evaporator. The®® residue is chromat ographed on

"silica gel (nobile solvent ethyl acetate/hexane). In addition to 308 ng of

al dehyde (see next stage), 2.025 g (88.4% of the diol is obtained.

4- (4- Br ono- 2- et hoxyphenyl ) - 2- hydr oxy-4-nmet hyl -2-(trifluoronmethyl) pentanal
2.03 g (5. 442 nwlggayslyso (flz';ump@waﬂgn%r@mamyéﬁe the [cpraspepding imine is
(trifluoronethyl)-pentane-1,2-diol is oxidized to al dehyde according to
Swern as cdna'ncrd frexd 1i8rh nlr'gmﬁrmamiﬁ@.lH}jnB&@legar(d%I).Oélﬁ’g ob#-(4beoraei r ed conpound
is isolated. "H NWR (300 MHz, CDC13): 0 = 1.39 (3H), 1.45 (3H), 2.23 (1H),

3. 35 (1H), mé&h&d phiki)-2- @dﬁ&y(ﬁﬁkbh{ﬁz%%ho%&%peﬂtaﬁél dnlifirthed QeduoBigogousl y

to the producti'on of Exa he correspondl ng imne is obtained from

rlrg'éL hggygl;lelﬁlbylrgégpﬁegh le%g%ffgw%lﬁﬂﬁ gc?%gﬁqfs P%lgrrno Pﬁ@ﬂ‘?‘%’en na[?- e%lg further

reduced to 190 ng of the title compound with 334 of sodium
cyanobor ohyd#¢ldel” (ppm}\nvlﬂz 44(cOdD3Y 5215, Gpbng - 24 (du 1k, .41 (BHFD), 315614 $H).3H)
2.24 (d, 1H), 2.71 (d, 1H), 3.17 (dd, 1H, 3.31 (dd, 1H), 3.87 (s, 3H),

4.01-4.10 E(Bﬂ(dLlH)H)BzBTZ(s(ﬂ{) 1191 .4.60 @8, (1), 554, 171‘{)9568fdd IIH)?OSZ@HJFH)(dd 1H),
7.15 (t, 1H) 7.27 (d, , 788(s 1H) Exanpl e 59 | F3C

Hi ndazol ﬁﬁ?nl %')'ng'(?t“ Ezrometh §(S lh) (

Example 59

OH OH |, =N
N NH
F,C
Br

4-(4-Bromo-2-hydroxyphenylF4-methyl-1-(1 H-indazol-4-viaming)-2-(trifluoromethyl

pentan-2-ol

Analogously to the production of Example 3, 14 mg of the title compound is
obtained from the reaction of 90 mg of 4-(4-bromo-2-methoxyphenyl }4-methyl-1-(1 H-
indazol-4-ylamino)-2-(trifluoromethyl)-pentan-2-ol and 3.8 ml of boron tribromide (1 M
in dichloromethane). 'H-NMR (CDCl3), O {ppm) =148 (s, 3H), 1.60 (s, 3H), 2.22 {d,
1H), 2.86 (d, 1H), 3.23 (d, 1H), 3.39 (d, 1H), 4.22 (bs, 1H), 5.65 (d, 1H), 6.83 (d, 1H),

6.85 (d, 1H), 7.04 (dd, 1H), 7.15 (t, 1H), 7.23 (d, 1H), 7.95 (s, 1H)

Example 60

~o OH =N

Ci



pent an- 2- ol Anal ogously to the production of Exanple 3, 14 ng of the title
conpound is obtained fromthe reaction of 90 ng of

4- ( 4- br ono- 2- met hoxyphenyl ) - 4- net hyl - | -9é

_indazol -4-yl am no)-2-(trifluoronethyl)-pentan-2-ol and 3.8 m of boron
“tribromde (1 M in dichloronethane). 'HNWR (CDO 3), ™~ (ppm = 1.48 (s,
3H), 1.60 (s, 3H) 2.22 (d 1H) 2.86 (d, 1H), 3.23 (d 1H), 3.39 (d, 1H),
4.22 (bs, d d . d , 7.04 (dd, 1 H,
7.15 (t, ‘ < ) S 60-6H -N H ~-NH F3C N
/[ C 91 4-(5- Chl or o- 2 met holxvohenvl) 1-(1 H-| ndazol 4-yl am no) - 4- net hvl - 2-
(trifluor

4- (S- Chl or o- 2- met hoxyphenyl ) - 2- hydr oxy- 4-net hyl -2-(trii | uoronethyl) pentanal

2 g (6.12 mt)zzoe& 24mdthoGphOiD=- 2hyRbHOXRWB ML )rifuckembi b genkdriaf | uOr omet hy| -
pent ane- | d| oI IS oxidi zed with 854.6 ng (6.733 nmmol) of oxalyl chI oride

and 1.05 n1 I SRR ]gig‘%q

Exanpl e 49. Afte Fﬁlﬁz Ml 3 -up, o@%fh@k?@gﬁ?@ﬁ ﬂﬂgﬁ%t esl 51%21 dehyde,
whlchlsmco e f i nt he nex o] i

"B VR (3&9“}@5(7 ??%effss)om g {me by gmzl%‘fﬁ)o%o S hordRyndy Uty
3.59 (1H), 78 1H) 710(1H) 7.20 (1H), 9091§‘1H).

Anal ogousl(9!4t8(b2 E)@E%)D%DWO @%éfch%ior%‘derprﬁé)&@tlbﬁkmﬁa‘amm‘é@ f ABpn the

4- (5-chl oro-2- net hoxyphenyl) - 2- hydr oxy- 4-net hyl - 2- (tri fl uor onet hyl ) pent anal
and 1H i ndaz@ingdup, Y1938 (98.4%) of the desired aldehyde, which is incorporated in crude form

into the next stage, is obtained. 'H-NMR (300 MHz, CDCLs): O = 1.39 (3H), 1.49 (3H),
2.27 (1H), 3.32 (1H), 3.59 (1H), 3.88 (3H), 6.78 (1I), 7.10 (1H), 7.20 (1H), 9.09 (1H).
Analogously to Example 16, the desired product is obtained from 4-(5-chloro-2-
methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and 1H-indazol-4-
ylamine.
'H-NMR (300 MHz, CDCLy): 0 = 1.45 (3H), 1.60 (3H), 2.25 (1H), 2.78 (1H),
3.13 (1H), 3.35 (1H), 3.83 (3H), 5.60 (1H), 6.82 (1H), 6.87 (2H), 7.15 (1H), 7.25 (1H),

7.40 (1H), 7.86 (1H).

Example 61

N
0 oH [
N =N

F,C

3

F

4-(6-Fluoro-2-methoxvoxyphenyl»-4-methvi-1-( 7-ﬂuoro-2-methylquinazolin-Sf

yvlamino)-2-{trifluoromethyl}-pentan-2-ol

Analogously to Example 23, 4-(6-fluoro-2-methoxyphenyl)}-2-hydroxy-4-methy|-
2-trifluoromethyl-pentanal is reacted with 5-amino-7-fluoro-2-methylquinazoline to

form the desired product. "H-NMR (CDCly); & = 1.59 (d, 3FD), 1.69 (d, 31), 2.35 (d,



'H NMR (300 MHz, CDC13): ~ = 1.45 (3H), 1.60 (3H), 2.25 (1H), 2.78 (1H),
3.13 (1H), 3.35 (1H), 3.83 (3H), 5.60 (1H), 6.82 (1H), 6.87 (2H), 7.15 (1H),

7.25 (1H),

7.40 (114), 7.86 (1H). Exanple 61 OOH NiN F3CF F

4- (6- Fl uor o- 2- met hoxyoxyphenyl ) - 4-nmet hyl™- | -(7-fl uoro-2-nethyl qui nazol i n-5-

“y lamno)-

2-(trifluoromethyl)-aentan-2-ol Anal ogously to Exanple 25,

4- (6-fl uoro-2-net hoxyphenyl } 2- hydroxy-4-nmethyl - 2-trifl uororret hyl - pent anal

oroduct -+ RS enely 804 24, S3f ﬁﬁ%ﬁ‘fﬁ@g%@eﬁ ) §35'2((E R

product .
2.65 (d,

(br., 1H),
7.14 (ddd,

502

1H), 2.80 (s, 3H), 3.21 (dd, QSM 1H) (s, 3H),
3. %(@911(1&1,(!5 621@11)1"1)656’2((1(11&) 6B83Hd, 1816 16ddddllﬁ)),, 8§3$8 Ifd, 1 H),
| H, 8.98 (s, 11-1). Exanple 62 N OHOH NN F3CF F

4- (6- Fl uor o- 2- hydr oxyoxyphenyl ) - 1- (7-f | uor o- 2- met hyl gui nazol i n- 5-yl am no) - 4-

Example 62

N
OH OH |Y
N =N
F
F

4-{6-Fluoro-2-hydroxvoxyphenyl) 1 -(7-fluoro-2-methvlquinazolin-5-vlamino

methyl-2-{trifluoromethylpentan-2-ol

Analogously to Example 3, 4-(6-fluoro-2-methoxyphenyl)-4-methyl-1-(8-fluoro-

2-methylquinazolin-5-ylamino)-2-(trifluoromethyl)-pentan-2-ol is reacted to form the

desired product. 'H-NMR (CDCLy); § = 1.64 (d, 3H), 1.73 (d, 3H), 2.40 (d, 1H), 2.73 (d,

[H), 2.78 (s, 3H), 3.32 (dd, 1H), 3.49 (dd, 1H), 3.84 (s, 1H), 5.13 (br., 1H), 5.98 (dd,

1H), 6.48 (d, 1H), 6.54 (dd, 111, 6.80 (dd, 1H), 6.93 (ddd, 1H), 8.97 (s, 1H).

Example 63
~o OH N
H
N =N
F,C
F F

4-(6-Fluoro-2-methoxyphenyl)-4-methyl-1-{8-fluoro-2-methvlquinazolin-5-ylamino)-2-

(trifluorocmethy!)-pentan-2-ol

Analogously to Example 25, 4-(6-fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-
2-trifluoromethyl-pentanal is reacted with 5-amino-8-fluoro-2-methylquinazoline to
form the desired product. 'H-NMR (CDCls); & = 1.58 (d, 3H), 1.68 (d, 3H), 2.35 (d,

1H), 2.69 (d, 1H), 2.90 (s, 3H), 3.04 (s, 1H), 3.23 (dd, 1H), 3.40 (dd, 1H), 3.85 (s, 3H),



met hyl -2-(trifluoromethy )pentan-2-ol Anal ogously to Exanple 3,

4- (6-fl uoro-2-met hoxyphenyl } 4-net hyl -1-(8-fl uor o-

2- met hyl qui nazol i n-5-yl am no) - 2- (trlflﬁgromathyl) pentan-2-ol is reacted to
formthe desired product. 'H NWR (CDC = 1.64 (d, 3H), 1.73 (d, 3H),
2.40 (d, 1H, 2.73 (d, 1H) 2.78 (s, 3H) 3 32 (dd, 1H), 3.49 (dd, 1H),
3.84 (s, 1H), 5.13 (br. 5.98 (dd, , 6.48 (d, 1H), 6.54 (dd, 1H),

4 (6- F uoi ?%%&%&Sﬁ&m%sﬁé% b IS 2 B 50 1 F

- (8-fluoro-2-net hvl gui nazol i n-5-vl am no)-2- (trifluoronethyl)-pentan-2-ol
Anal ogousli¥l)t o Exanpl e 25, 4-(6-fl uoro-2-nethoxyphenyl }2-hydroxy- 4- net hyl -
2-trifluoromethyl-pentanal is reacted with
5-am no- 8-fl uoro- 2- net hyl qui nazoline to formthe desired product. 'H NWR
(cbC13); S =1.58 (d, 3H), 1.68 (d, 3H), 2.35 (d, 1H, 2.69 (d, 1H, 2.90
(s, 3H, %XQﬁHﬁé 41H), 3.23 (dd, 1H), 3.40 (dd, 1H), 3.85 (s, 3H), 93 4.56
(br., 1H) S?dd 1H), 658668(m 2H), 7.14 (ddd, 1H), 7.30 (dd, 1H)),
9.17 (s, 1 H. Exarrple 64 N OH NN F3C

O

4-(6-Fluoro-2-hydroxvphenvl}4-methyl-1-(8-fluoro-2-methylguinazolin-5-viamino)-2-

(trifluoromethyl)-pentan-2-ol

Analogously to Example 3, 4-(6-fluoro-2-methoxyphenyl)-4-methyl-1-(8-fluoro-
2-methylquinazolin-5-ylamino)-2-(trifluoromethyl)-pentan-2-ol is reacted to form the
desired product. 'H-NMR (CDCly); 8 = 1.62 (d, 3H), 1.74 (d, 3H), 2.26 (d, 1H), 2.85 (d,
1H), 2.63 (s, 1H), 2.89 (s, 3H), 3.32 (dd, 1H), 3.44 (dd, 1H), 4.64 (br., 1H), 6.10 (dd,

1H), 6.46-6.58 (m, 2H), 6.93 (ddd, 1H), 7.31 (dd, 1H), 9.22 (s, 1H).

Example 65
o oH , =N
F N NH
F.C
F

4-(3.5 -Diﬂu0r0-2-methoxvphenyl)—fl-methyl- 1-{1 H-indazol-4-ylamino)-2-

(trifluoromethyl)}-pentan-2-ol
4-(3, 5-Difluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(trifluoromethyl) pentanal
Analogously to the described method of synthesis of 4-(benzo{1,3]dioxol-4-y1)-

2-hydroxy-4-methyl-2-trifluoromethyl-pentanal, 90 mg of the title compound is obtained



F F 4-(6-Fluoro-2-hydroxyphenyl } 4- net hyl - |

-(8-fluoro-2-net hyl gui nazol i n-5-vlam no)-2- (trifluoronethyl)-pentan-2-ol
Anal ogously to Exanple 3, 4-(6-fluoro-g;methoxyphenyl}4-nethyl-1-(8-fluoro-
2-met hyl qui nazol i n-5-yl am no) -2-(trifl uoromethyl)-pentan-2-ol is reacted to
formthe desired product 1H NMR (CDC13) 6 = 1 62 (d 3H), 1.74 (d, 3H),
2.26 (d, 1H), 2.85 (d, 2.63 (s, 2.89 (s, 3.32 (dd, 1H), 3.44

751 (du, “i§olo e%@lksﬁ)w?@éﬁb%@e% S5 28 4 9

443, 5- Di f | uor o- 2- net hoxyphe th%/ (1 Hindazol - 4-vl am no) - 2-
(tri 1 uor 3k B GR(aED. D48 (4, 360, 6.13 (dm, 1H) 6.72 - 6.82 (e, 1H), 924 (5,
4-(3,5-Di fl uoro-2-nmet hoxyphenyl ) - 2- hydr oxy- 4-nmet hyl - 2- (trii
| uor onet hyl ) pentanal Anal ogously to the described nethod of synthesis of
4- (benzo[ 1, 3] di oxol -4-yl)- 2-hydroxy-4-nethyl-2-trifluoronethyl-pentanal, 90

BU ( BLH; hg tli glgﬁ{lﬁlgggl&;&n% thégfb?h@tiicgﬁ% E%%n?gé (?t}?é) ekﬁ%ﬁi@ b‘rgne N'VR3( ggc(lg’)
i\nH)aI 0308§P§t3f"83ﬁ?@S?B’@@&t‘{nﬁ‘ﬁ%ﬁlﬁ%%ﬁ]@ a§6§§t"‘$€gbfc‘%a%§9 o %g imneis

obt ai ned from 35 of 4-am no-I| Hindazole and 85 ng of 4 3, 5-di fl uoro-2-
met hoxyphswﬁloyyﬁhdmy br2ofgsiraxyrb eyl 2-(Cufudromoths hpertiyria) pechfuaihat redwedftar t her
reduced ¢ ?13 mg of the title compound with 99 mg of sodium cyanoborohydride. 'H-NMR

(CDCly), U (ppm) = 1.45 (s, 1H), 1.59 (s, 3H), 2.26 (d, 1H), 2.71 (d, 1H), 3.22 (d, IH),

3.34 (d, 1H), 4.01 (d, 3H), 5.81 (d, 1H), 6.78 (ddd, 1H), 6.88 (d, 1H), 6.93 (ddd, 1H),

7.15 (t, 1), 7.90 (s, 1H)

Example 66
OH OH =N
F N NH
F,C
F

4-(3.5-Difluoro-2-hydroxyphenyl»4-methyl-1-(1 H-indazol-4-ylamino)-2-

(trifluoromethyl)-pentan-2-ol

Analogously to the production of Example 3, 14 mg of the title compound is
obtained from the reaction of 37 mg of 4-(3,5-difluoro-2-methoxyphenyl)}4-methyl-1-
(1 H-indazol-4-ylamino)-2-(trifluoromethyl)-pentan-2-ol and 1.3 ml of boron tribromide
(1 M in dichloromethane). '"H-NMR (CDCls), 0 (ppm) = 1.50 (s, 3H), 1.62 (s, 3H), 2.30
(d, 1H), 2.81 (d, 1H), 3.27 (d, 1H), 3.39(d, 1H), 5.73 (d, 1H), 6.78 (dt, 1H), 6.87 (d,

1H), 6.94 (dt, 1H), 7.12 (t, 1E), 7.89 (s, 1H)



43 mg of the title conpound with 99 ng of sodi um cyanoborohydride. 'H NWR
(cbc13), 0 (ppm = 1.45 (s, 1H), 1.59 (s, 3H, 2.26 (d, 1H, 2.71 (d, 1H),
3.22 (d, IH, 3.34 (d, 11-1), 4.01 (d, 3H), 5.81 (d, 1H), 6.78 (ddd, 1H),
6.88 (d, 1H), 6.93 (ddd, 1H), 7.15 (t, I H), 7.90 (s, 1 H Exanple 66 OH OH
"N FNNH F3C F
4-(3,5-Di fl uoro-2-hydroxyphenyl ) 4-net hyl -| - (1H i ndazol - 4-yl am no) - 2-
(trifluoraomethyll pentan-2-ol Anal ogously to the production of Exanple 3, 14
ng of the Examide dnpound is obtained fromthe reaction of 37 ny of
4-(3,5-difluoro-2-nmet hoxyphenyl } 4- net hyl -1 -
(1Hi ndazol -4-ylam no)-2-(trifluoronethyl)-pentan-2-ol and 1.3 m of boron
tribromde (1 Min dichloronethane). '"H NWR (CDC13), ™ (ppm = 1.50 (s,
3H, 1.62 (503 (d,=AH, 2.81 (d, 1H, 3.27 (d, 1H, 3.39 (d, 1H,
H)

5.73 (d, 1 6 it , 6NB7 (d, 1H), 6.94 (dt, 1H), 7.12 (t, 1H),
7.89 (s, 1 ht'e -N HNH F3 NC

4-(2,3-Di hy . okur anyl -methvl- | -(1

H i ndazol - 4-yI'am no) - 2- (trifl uoronet hyl)- yentan-2-ol

4-(2.3-DihvdrobenzofuranylF4-methvl-1-(1 H-indazol-4-vlamino)-2-(trifluoromethyl}-

pentan-2-ol
Analogously to the production of Example 30, the corresponding imine is
obtained from 32 mg of 4-amino-1H-indazole and 75 mg of 4-(2,3-
dihydrobenzofuranyl)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal and further
reduced with 134 mg of sodium cyanoborohydride to 64 mg of the title compound. 'H-
NMR (CDCls), O (ppm) = 1.45 (s, 3H), 1.57 (s, 3H), 2.31 (d, 1H), 2.64 (d, 1H), 3.05-
3.19 (m, 2H), 3.21 (d, 1H), 3.39 (d, 1H), 4.48-4.63 (m, 2H), 5.76 (d, 1H}), 6.85 (d, 1H),

6.92 (t, 1H), 7.05-7.23 (m, 3H), 7.85 (s, LH)

Example 68
) oH ,, =N
H NH
F.C
F
F

4-(4 . 5-Difluoro-2-methoxyphenyl)-4-methvl-1-(1 H-indazol-4-vlaming)-2-

(trifluoromethy!}-pentan-2-ol

4-(4,5-Difluoro-2-methoxyphenyi)-2-hydroxy-4-methyl-2-(trifluoromethyl)pentanal
Analogously to the described method of synthesis of 4-(benzo[1,3]dioxol-4-yl)-
2-hydroxy-4-methyl-2-trifluoromethyl-pentanal, 695 mg of the title compound is

obtained as a colorless oil. '"H-NMR (CDClL), G {ppm) = 1.38 (s, 3H), 1.44 (s, 3H), 2.23



Anal ogously to the production of Exanple 30, the corresponding imne is
obtained from 32 ng of 4-am no-|lHindazole and 75 ng of 4-(2, 3-

di hydr obenzof ur anyl } 2- hydr oxy- 4- net hyl - 2- (tri fl uoronet hyl ) pent anal and
further reduced with 134 ng of sodium éyanoborohydrl de to 64 ng of the
“titl'e conpound. 'H NWR (CDCl13), D(ppn) = 1.45 (s, 3H), 1.57 (s, 3H), 2.31
(d, 1H, 2.64 (d, 1H, 3.05- 3.19 (m 2H), 3.21 (d, 1H), 3.39 (d, 1H)

52 18, i, o0 e Bl bl 22 O

4-(4,5-Di fl uoro-2-nmet hoxynhenvl)-4-nmethvl- | -(1 Hindazol-4-ylam no) -2-
(trifluorddthyl)-pentan-2-ol 4-(4,
5-Di Jl uor o- 2- met hoxyphenyl ) - 2- hydr oxy- 4- net hyl - 2- (tri ouor onet hyl ) pent anal

Anal ogousl y to Ahgogdasiens BRGremichioed OQEXMISIE e sthe cOfresponding imine is
4- (benzo[ 1, 3] di oxol - 4- yI )- 2-hydroxy-4-nethyl-2-trifluoronethyl-pentanal,

?gg{g% Zf éb?ﬁnér%ﬁ*(])rﬁ PYROLgls 1 54305 og g)o@nfgoaéﬁ; |£58 Rk a1+ Ngfsg o (0.
3 el ogfﬁﬁ?b?’%%e‘&‘ﬁbgS‘P’érd’é&%'%h‘h@rg%@Hﬁi%ﬁ@”%ﬂ@“gﬁg‘ag‘éﬁéﬁﬁg%eq mne |

obt ai ned from 82 of 4-amnm no-1Hindazole and 200 g@{ﬁS di fl uoro- 2-
met hoxyphe#igh 12 lfl‘igd)ff oxdium-ciyardbprolydide tof 139ong ﬁﬁtﬂﬁ)ﬂﬂﬁﬁema &MRir t her

r educed
(CDCly), O (ppm) = 1.44 (s, 3H), 1.38 (s, 3H), 2.24 (d, 1H), 2.71 (d, 1H), 3.19 (d, 1H),
3.32 (bd, 1H), 3.82 (s, 3H), 5.63 (d, 1H), 6.70 (dd, 1H), 6.87 (d, tH), 7.13 (t, 1H), 7.24

(dd, 1H), 7.87 (s, 1H)

Example 69
N NH
F,C
Cl
F

4-(4-Chloro-5-fluoro-2-methoxyphenyi)-4-methyl-1-(1 H-indazol-4-ylamino)-2-

(trifluoromethy])-pentan-2-ol

4-(4-Chloro-5-fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(triflucromethyl)pentanal
Analogously to the described method of synthesis of 4-(benzo[1,3]dioxol-4-yl)-
2-hydroxy-4-methyl-2-trifluoromethyl-pentanol, 1.55 g of 4-(4-chloro-5-fluoro-2-
methoxyphenyl)}2-hydroxy-4-methyl-2-(trifluoromethyl}pentanal is obtained as fraction
1 and 1.32 g of 4-(4-chloro-5-fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
(trifluoromethyl)pentanol is obtained as fraction 2.
Fraction 1: "H-NMR (CDCl3), O (ppm) = 1.36 (s, 3H), 1.43 (s, 3H), 2.28 (d, 1H),

3.27 (d, 1H), 3.57 (s, 1H), 3.85 (s, 3H). 6.84 (d, 1H), 6.93 (d, 1H), 9.11 (s, 1H)



with 319 ng of sodi um cyanoborohydride to 155 ng of the title conpound.

H NV (CDC13), O (ppm) = 1.44 (s, 3H), 1.58 (s, 3H, 2.24 (d, 11-1), 2.71
d, 1H), 3.19 (d, 11-1), 3.32 (bd 1"977 3.82 (s, 3H, 5.63 (d, 11-1), 6.70
dd ,1H) 6.87 (d, 1H), 7.13 (t, 24 (dd, 1H), 7.87 (s, 1H) Exanple
9 HHNH NF3C Cd F 4-(4-Chl oro 5-fl uor o- 2- met hoxyphenyl ) - 4- net hyl - |

-(1 Hindazol -4-yl am no) - 2- (trifIuororrethyl)-pentan-z-ol 4- (4-Chl

or o- 5- Jl uor o- math - 4- hyl .- 2- [

uor onet hyl ) pe r&?\%ﬂn fﬁﬁgﬁ%@d‘y é‘)(:_fe]sn% égéleng {%&II-X}NQ BVdt Hdsi s of

4- (benzo[ 1, 3] di oxol -4-yl)- 2-hydr oxy-4 met hyl - 2-trifl uoronet hyl - pent anol ,
1.55 g of247(dl 1¢h) P b{51H)uoFodd; 1H), 3.5 dd, 1H), 3.83 (s, 3H), 6.87 (d, 1H), 7.1 (d,

met hoxyphenyl } 2- hydr oxy- 4- net hyl - 2- (trifl uoromet hyl ) pentanal is obtained as
fraction 1iyand 1.32 g of

4- (4-chlor o)- 5-fl uoro-2- met hoxyphenyl } 2- hydr oxy- 4- met hyl -

Etc:lr:)ic]:]_{?;mr gm(at h%%ne} B&ﬂfsgﬂg 6hé ﬁg&?&i%&%ig ?ﬁpfeg’ﬁ) He%@g‘ésp&ﬁﬁﬁ%gw it 3 2|7+ E\I(';/R
57 1)Fr agt gg}ﬁ&léd fmﬁ ?;ﬂs%mg%mgwﬁén% 2@@% ng 43%?510&0 iw'??ue X Sz %SD

(d, 1H, 2.47 (d, | H, 2.91 (s, H)y, 3.35 (dd, 1F?,35dd 1H) 3.83
(s, 3H, @eglwxjmleng_l)-ﬂ)hydmxy 4- methyj;Qb(trlﬂuoromethyl)pentan and further reduced to

I
(
- (
6

116 mg of the title compound with 280 mg of sodium cyanoborohydride. 'H-NMR
(CDCl;), 0 (ppm) = 1.43 (s, 3H), 1.58 (s, 3H), 2.23 (d, 1H), 2.71 (d, 1H), 3.19 (d, 1H),
3.31 (bd, 1H), 3.83 (s, 3H), 5.55 (d, 1H), 6.85 (s, 1H), 6.87 (d, 1H), 7.14 (¢, 1H), 7.21 (d.,

1H), 7.88 (s, 1H)

Example 70
OH oH , =N
H NH
F.C
Cl
F

4-(4-Chloro-5-flucro-2-hydroxypheny|}4-methvl-1-(1 H-indazol-4-vlamino)-2-

(trifluoromethyl)-pentan-2-ol

Analogously to the production of Example 3, 30 mg of the title compound 1s

obtained from the reaction of 100 mg of 4-(4-chloro-5-fluoro-2-methoxyphenyl)-4-
methyl-1-(1 H-indazol-4-ylamino)-2-(trifluoromethyl)-pentan-2-ol and 3.3 ml of boron

tribromide (1 M in dichloromethane). Flash point =171-173°C



Anal ogously to the production of Exanple 30, the corresponding imne is
obtained from 78 ng of 4-am no-|Hindazole and 200 ng of
4- (4-chl oro-5-fl uoro- 2- o
met hoxyphenyl ) - 2- hydr oxy- 4- net hyl - 2- (t i f 1 uor omet hyl ) pentanal and further
reduced to 116 ng of the title conpound with 280 ng of sodium
cyanobor ohydride. "HHNWMR (CDO 3), ~ (ppm = 1.43 (s, 3H), 1.58 (s, 3H),
2.23 (d, él-l),ﬁ.?l (d, 1H, 3.19 (d, 1H), 3.31 (bd, 1H), 3.83 (s, 3H),
5.55 (d, &ample7d g5 (s, 11-1), 6.87 (d, 1H), 7.14 (t, 1H), 7.21 (d, 1 H),
7.88 (s, 1 H Exanple 70 OHOH-N H NNH F3C d F
4-(4-Ch|oro-5-f|uorooé-hydr benyl ) -4-nmethyl- | -(1
H i ndazol -4-y - rilf | Jor onet hyl ) - oentan-2-ol Anal ogously to the
producti on of % PHeE~3, 30 ng of the title conpound is obtained fromthe
reaction of [10Q] ng faf 4- (4 chloro-5-fl uoro- 2- met hoxyphenyl ) - 4- net hyl -1

A ' ri fl uor omet hyl ) -pentan-2-ol and 3.3 m of boron
tribromde (1FMin dichloromethane). Flash point = 171-173C 98 Exanple 71
N OH~ NI ~

4-(4-Chloro-5-fluoro-2-methoxvoxyphenyl)-4-methyl-1-(8-fluoro-2-methylguinazolin-

5-ylamino)-2-(trifluoromethy])-pentan-2-ol

Analogously to Example 25, 4-(4-chloro-5-fluoro-2methoxypheny!)}2-hydroxy-
_4-methyl-2-trifluoromethyl-pentanal is reacted with 5-amino-8-fluoro-2-
methylquinazoline to form the desired product. 'H-NMR (CDCly); § = 1.45 (s, 3H),
1.56 (s, 3H), 2.30 (d, 1H), 2.73 (d, 1H), 2.90 (s, 3H), 2.99 (s, 1H), 3.14 (dd, 1H), 3.22
(dd, 1H), 3.83 (s, 3H), 4.48 (br., 1H), 5.88 (dd, 1H), 6.79 (d, 1H), 7.17 (d, 1H), 7.31 (dd,

1H), 9.20 (s, 1H).

Example 72

N
oH [
N =N
F.C

4-Methy!- 1 -(2-methylquinazolin-5-vlamino)- 4-phenyl-2-(trifluoromethvi)-pentan-2-ol

2-Hydroxy-4-methyl-4-phenyl-2-trifluoromethyl-pentanal

10.4 g of 4-methyl-2-oxo0-4-phenylpentanoic acid (W098/54159) in 250 ml of
dimethylformamide is mixed at —5°C with 4.1 ml of thionyl chloride and after 15
minutes with 4 mi of methanol. After 15 hours at room temperature, the batch is diluted
with water and extracted with ethyl acetate. The organic extracts are washed with water,
dried (Na;S0O4) and concentrated by evaporation, whereby 9.3 g of 4-methyl-2-0x0-4-

phenylpentanoic acid-methy! ester is obtained. The latter are mixed in 558 ml of DMF



F3CCl / I F F

4- (4- Chl oro-5-fl uoro-2-net hoxvoxvphenyl ) -4-net hyl -1 -(8-fl uoro-2-net hyl qui naz

olin- 5-ylamno)-2-(trifluoromnethyl)- peg\ﬁt an- 2-ol Anal ogously to Exanple 25,
4- (4-chl oro-5-fl uoro- 2net hoxyphenyl ) - 2-hydr oxy-

"4-methyl -2-trifluoronethyl-pentanal is reacted with 5-ani no-8-fl uoro-2-

nmet hyl qui nazoline to formthe desired product. "H NVR (CDC13); 6 = 1.45 (s,

3H), 1.56 (s,.3H.,_2.30 (d, 1H), 2,73 (d, 1H), 2.90 (s, 3H), 2.99 (s, 1H),

304 (da, ¥ 15C wihys Saad1bd s mboiaat (dnbppety iy Sinpapd 2658 (4d. 1),

6.79 (d, 1H, 7.17 (d, IH, 7.31 (dd, 1H), 9.20 (s, IH. Exanple 72 N OH N

N F3C 4- 61.By mnholf @F cvsiuhy¢agoommzapidististbd Ydrdibi majs-at room temperature. Water

4- phenyl -2-(trifluoronethyl)-pentan-2-ol 2-Hydroxy-4-nethyl-4 phenyl-2-trii

| uor onet hyd adiRat iatied Vith eﬂg@facéater,ethms&gaatcgyh%éis RS PR hWaRehed dGdd
(W98/54159) in 250 m of i methyl formamde is mxed at -5Cwith 4.1 m of

(vonyi oS M ARt o M B A oA el Lo DS
et hyl acetate. The organic extracts are washed with water, . dried_(Na2SO4)
and concerfOP aled THIF, addporact 8d Mipuiiang! strabyylgmmoniwn flupride gy b is
phenyl pent anoi ¢ aci d-nethyl ester is obtained. The latter are m xed in 558
m of DVF af8ed. Itis stirred for 2 hours, water is added, extracted with ethyl acetate, the organic

phase is washed with water and dried (Na;SO4). After chromatography on silica gel

with hexane-ethyl acetate (0-30%), 8.35 g of 2-hydroxy-4-methyl-4-phenyl-2-

(trifluoromethyl)pentanoic acid-methyl ester is obtained. The ester (8.3 g, 28.59 mmol)

is dissolved in 180 ml of THF, and over a period of 2.5 hours, 1.52 g (36.20 mmol) of

lithium aluminum hydride is added in small portions. After conversion is completed, 5

m! of ethyl acetate 1s added in drops, and after another 10 minutes, 10 mi of water 1s

carefully added. The precipitate that is formed is filtered out and washed carefully with

ethyl acetate. After chromatography on silica gel with hexane-ethyl acetate (0-35%),

5.40 g of 4-methyl-4-phenyl-2-(trifluoromethyl)pentane-1,2-diol is obtained. 5.7 ml

(40.3 mmol) of triethylamine and, in portions over 20 minutes, 5 g of pyridine SO;

complex are added to 2.5 g (9.53 mmol) of diol in 75 ml of dichloromethane and 28 m!

of DMSO. It is stirred over 2 hours, and 40 ml of saturated ammonium chloride solution

is added. The mixture is stirred for another 15 minutes, the phases are separated, and it

is extracted with dichloromethane. It is washed with water and dried on sodium sulfate.

The solvent is removed in a vacuum, and 3 g of product is obtained. 'H-NMR (CDCl):

§=1.34 (s, 3H), 1.44 (s, 3H), 2.34 (d, 2H), 2.66 (d, 1H), 3.64 (s, 1H), 7.03-7.41 (m,

4H), 8.90 (s, 1H).



at -5Cwith 15.5 m (104.63 mmol) of (trifluoronethyl)trinethylsilane and
20.5 g (63.28 mol) of cesium carbonate and stirred for 16 hours at room
tenperature. Water is added, extracted with ethyl acetate, the organic
phase is washed with water and dried 'MNa2SO4). The internediate product
that is concentrated by evaporation is taken up in 200 m of THF, and 50 m
of a1 Msolution of tetrabutylammoniumfluoride in THF is added. It is
stirred for 2 hours, water is added, extracted with ethyl acetate, the

or gani ¢ phas eAnalogeushiel@ Fampladt of-hudraxyifireethyIdzplso)-2 - triflperemetwbnat ogr aphy
on silica gel wth hexane-ethyl acetate (0-30%, 8.35 g of

2- hydr oxy pétared sykactedolwigh flanfino-Ctmethy igomandink b )'qmrmhaldesiimdqmd:dhctret hyl ester
is obtained. The ester (8.3 g, 28.59 mmol) s di ssol ved in 180 m of THF,

and over a.per igstk @oIOHLS, 4ck530 1 639 20 rmabla o, b s umyab g num

hydride is added in small"porti After ‘con er5|

et hyl ace adde an fter_an m of

wat er S@gﬁéﬁum @gaﬂ%giﬁfﬁ@ )eéﬁg?brat%l)t @rgé?‘?s”bo - ’ilgﬁf?%géﬁf ed out
and vvashed carefully with ethyl acetate. After chromatography on silica gel
wi t h hexahd),et It, 24De? 48 ¢d.(A13598 (t. 18),4024(sof H).

4- met hyl - 4- phenyl - 2-(trifl uoronet hyl)pentane-1,2-diol is obtained. 5.7 nm
(40.3 mmol ) of triethylamne and, in portions over 20 m nutes, 5 g of
pyridine SCG3 conplex are added to 2.5 g (9.53 mmol) of diol in 75 m of

di chl or ong me@ and 28 M of DMBO. It is stirred over 2 hours, and 40 m of
saturated a nium chloride solution is added. The m xture is stirred for
anot her 15 m nutes, the phases are separated, and it is extracted with

di chl or onet hane It is wash with water and dried on sodiumsulfate. The
solvent is F ACWum and 3 g of product is obtained. H NVR

(CDC13) : .44 (s, 3H), 2.34 (d, 2H), 2.66 (d, 1H), 3.64
(s, 1H), 8.90 (s, 1 H. 100 Analogously to Exanple 25,
2- hydr oxy- 4 -2-trifluoronethyl

4-(2.5-Difluorophenyl)-4-methyl-1-(2-methyl-benzothiazol-7-ylaming)-2-

(triflugromethyl)-pentan-2-ol

110 mg (0.66 mmol) of 2-methyl-benzothiazol-7-ylamine in 1 ml of acetic acid is
mixed with 150 mg (0.53 mmol) of 4-(2,5-difluoro-phenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentanal, dissolved in [0 m! of dichloroethane, refluxed for 4 hours on a
molecular sieve (4 A) and stirred for another 16 hours at room temperature. The mixture
was dispersed between water and dichloromethane, extracted with dichloromethane, and
the combined organic phases were washed (saturated NaCl solution}, dried (Na;SOy4)
and concentrated by evaporation. The intermediate product (97 mg) obtained after
chromatography on silica gel with hexane/ethyl acetate (20%) is taken up in acetic acid,
mixed with 10 mg of NaBH4, and the mixture is stirred for 4 hours at room temperature.
It is dispersed between water and dichloromethane, extracted, the combined organic
phases (saturated NaCl solution) are washed, dried (Na;SO4) and concentrated by

evaporation. 90 mg of product, which can be crystallized from hexane/diethyl ether, is



pentanal is reacted with 5-am no-2-net hyl qui nazoline to formthe desired
product. '"HNWR (CDCI3); 6 = 1.46 (s, 3H), 1.59 (s, 3H), 2.30 (d, IH), 237
(d, 1H, 2,84 (s, 3H, 3.10 (dd, 1H), 3.27 (dd, 1H), 4.70 (br., IH, 6.12
(d, 1H), 7.26 (d, 1H), 7.28 (t, 1H), *!39 (t, 2H), 7.48 (d, 2H), 7.58 (t,
“1H)," 9.22 (s, 1H). Exanple 73 FOHS4 NN F3CF

4-(2,5-Di fluorophhenyl)-4-nethyl- | -(2-nethyl-benzothiazol-7-ylam no)-2-
(trifluoromethyl)-pentan-2-ol 110 r'ﬁ (0. 66 mmlz of

2- net hy| - BE@HSEh VY G074 e HANMRACIN)agat1-e! tebd 61, 226 fded M t h 150 ny
(0.53 mmol ) of 4-(2,5-difluoro-phenyl)-2-hydroxy-4-nethyl -2-

trifluoroneiohy] tippa18anal3H)ds $Sed, vel, 3.27 4D bri2Hf 3.dH ¢l oMpe&tdraael Hy,ef | uxed for
4 hours on a nolecular sieve (4 A) and stirred for another 16 hours at room
t enper at ug&s_ i _ ispe en wat er and di chl or onet hane,
extract ed%?\;i%?:lb%p{g]hﬁyg%)tﬁg?’ %ﬁa?'atg %(Ego i ned organic phases were washed
(saturated NaCl solution), dried (Na2SO4) and concentrated by evaporation.
The internedi ate product (97 ng) obtained after chromatography on silica
gel with hexane/ethyl acetate (20% is taken up in acetic acid, mxed with
10 ng of MammpleZhd the mixture is stirred for 4 hours at roomtenperature.
It is dispersed between water and dichl oronet hane, extracted, the conbi ned
organi ¢ phases (saturated Cl solution) are washed, dried (Na2SO4) and
concentrat e¢| by , epapQr at i 90 ng of product, which can be crystallized
from hexane/ldi etaper L i & 101 obtained. M5 (C): 445 (MtH); ' H NWR

(CDC13): 6 b, 2.26 (d, IH,

-4-methyl-1-(2-methvl-benzothiazol-7-vlamino

4-(2-Chlorophenyl -2-(trifluoromethvl)-

pentan-2-ol

Analogously to Example 3, the desired product is obtained from 7-amino-2- |
methylbenzothiazole (Libeer et al. Bull. Soc. Chim. Belg.; 1971; 80; 43-47) and 4-(2-
chloropheny!)-2-hydroxy-4-methyl-2-trifluoromethyl-pentanal. 'H-NMR (300 MHz,
CDCl;): 0=1.60 (3H), 1.73 (3H), 2.20 (1H), 2.80 (3H), 3.09 (1H), 3.18 (1H), 3.23

(4H), 5.78 (1H), 7.13 (1H), 7.20-7.35 (2H), 7.37-7.45 (2H), 7.60 (1H).

Example 75

4-(2-Methoxyphenyl)-4-methyl-1-(1 H-indazol-4-vlamino)-2-(trifluoromethv1)-pentan-2-

ol
4-(2-Merhoxyphenyl)-2—hydroxy—4—methyl-Z-(triﬂuoromethyl)pentanal
Analogously to the described method of synthesis of 4-(benzo([1,3]dioxol-4-y1)-

2-hydroxy-4-methyl-2-trifluoromethyl-pentanal (Example 32), 7.9 mg of the title



2.50 (d, 1H, 2.83 (s, 3H, 3.15 (s, 1H, 3.27 (d, br, 2H), 3.49 (m 1H),
6.02 (d, 1H, 6.82-7.02 (m 2H), 7.10-7.25 (m 2H), 7.45 (dd, IH). Exanple
74 C OHHS NN \ F3C\ 4-(2- Chlorop (?Jnyl)-4-mathyl- I

, -(2-nethyl - benzot hi azol - 7-yl am no) - 2- (lt i fluoronet hvl)- pentan-2-ol

Anal ogously to Exanple 5, the desired product is obtained from 7-ani no- 2-
nmet hyl benzot hi azole(Ll beer et al. Bull. Soc. Chim Bel g.; 1971, 80 43-47)

o e aptohp T Sy % VL oA b SR RSN

3.09 (1H), 318(1H) 3.23 (4H), 5.78 (1H), 713(1H), 720735(2H)
7.37-7. 45n(eﬂiyﬂ2o7<o€;&n(ahb[): acﬁ@lmsﬂlesieﬁ&i’@%#.)ﬁl NH-NMBH EBCL), O (ppm) =
4- (2- Met hoxyphenyl ) - 4-met hyl - 1- (1

Hind I f
- (2 et hosShongl s s o G o g AT AR 61 e %2

ZAln?lbgggg[s@%]% %ﬁg F@S@ Pﬁg 7%&?@39348 %{]Sh?ﬁ IZst (r)T f 1 uor onet hyl - pent anal

(Exanmple 32), 7.9 ng of the title 102 conpound is obtained as, a colorless
oil starting fM#PQ@lSB/ ¢ the PredpetionertFixamplretfy e eprresponding imine is

obtained from 139 mg of 4-amino-1H-indazole and 300 mg of 4-(2-methoxyphenyl)-2-
hydroxy-4-methyl-2-(trifluoromethyl)pentanal and further reduced with 627 mg of
sodium cyanoborohydride to 310 mg of the title compound.

'H-NMR (CDCls), O (ppm) = 1.48 (s, 3H), 1.60 (s, 3H), 2.33 (d, 1H), 2.77 (4,
1H), 3.17 (dd, 1H), 3.36 (dd, 1H), 3.88 (s, 3H), 3.98-4.08 (m, 1H), 5.66 (d, 1H), 6.83 (d,

1H), 6.94 (dd, 1H), 7.04 (dt, 1H), 7.09 (t, 1H), 7.32 (dt, 1H), 7.43 (dd, 1H), 7.86 (s, 1H)

Example 76

OH OH =N
N NH

F.C

4-(2-Hvdroxyphenvi}4-methyl-1-(1 H-indazol-4-ylamino)-2-(trifluoromethyl)}-pentan-2 -

ol

Analogously to the production of Example 3, 15 mg of the title compound is
obtained from the reaction of 20 mg of 4-(2-methoxyphenyl)-4-methyl-1-(1 H-indazol-4-
ylamino)-2-(trifluoromethyl)-pentan-2-ol and 0.75 ml of boron tribromide {1 M in
dichloromethane).

"H-NMR (CDCls), U (ppm) = 1.52 (s, 3H), 1.62 (s, 3H), 2.32 (d, 1H), 2.90 (d,
1H), 3.23 (d, 1H), 3.43 (dd, 1H), 4.22 (bs, 1H), 5.75 (d, 1H), 6.72 (d, 1H), 6.79 (d, 1H),

6.97 (¢, 1H), 7.04-7.16 (m, 2H), 7.39 (d, 1H), 7.93 (s, 1H)



(ppm _ 1.40 (s, 3H), 1.47 (s, 3H, 2.2 (d, 1H), 3.46 (d, 1H), 3.60 (s,
1H), 3.88 (s, 3H), 6.83 - 6.94 (m 2 037.13(dd, Il H, 7.24 (dt, | H, 8.94
(s, 1 H Analogously to the productionof Exanple 30, the corresponding
imne is obtained from 139 ng of 4-am no-|Hindazole and 300 ngy of

4- ( 2- met hoxyphenyl ) - 2- hydr oxy-4-net hyl -2-(trifl uoronethyl) pentanal and
further reduced with 627 ng of sodi um cyanoborohydride to 310 ng of the
title conpound. "H NMR (CDC13),11 (ppm) = 1.48 (s, 3H), 1.60 (s, 3H), 2.33
(d, 1H, 2.77 (d, 1H), 3.17 (dd, 1H), 3.36 (dd, 1H), 3.88 (s, 3H),

3. 98- 4. 0&Xamplesy7 andG8 (d, 1H), 6.83 (d, 1 H, 6.94 (dd, 1 H), 7.04 (dt, |
H, 7.09 (t, 1 H, 7.32 (dt, 1 H, 7.43 (dd, 1 H), 7.86 (s, 1 H Exanple 76
OH OH N R I i ino}-2(fr#fluoromethy!)-

H i ndazol

product i = 3 ; L )
reaction%ﬁg -TTE X et iyt =1 - ( 1 dazot -

ylami no)-2-(trifluoromethyl)-pentan-2-ol and 0.75 ml of boron tribromde (1
Min dic@@%ﬂgﬁ@%ﬂm(ms),n (ppm) = 1.52 (s, 3H), 1.62 (s,
3H, 2.32 (d, 1H), 2.90 (d, 1 H, 3.23 (d, 1 H, 3.43 (dd, 1 H, 4.22 (bs, 1

H), 5.75 Saparatiotdpf (16-)72(2dydroxyphengl}Aan¢ttyl- I-( Hy-indagoloylamind)H)-, 7. 04-7. 16
(m 2H), 7.39 (d, 1H), 7.93 (s, 1H 103 Exanples 77 and 78

(trifluoromethy!)-pentan-2-ol

The enantiomer mixture is separated by chromatography on chiral carrier

material (CHIRALPAK AD®, DAICEL Company) with hexane/ethanol (70 : 30, vvv).
Thus obtained are
Enantiomer A: MS (ei) M" = 392 and

Enantiomer B: MS (ei) M" = 392

Example 79

OH =N
N NH
F,C
cl

4-(4-Chlorophenvi-4-methyvi- 1-(1 H-indazol-4-vlamino)-2-(trifluoromethy] }pentan-2-ol

2-(4-Chlorophenyl)-2-methylpropanal

10 g of 4-chlorobenzyl cyanide and 14.3 ml of methyl iodide in 140 ml DMF are
mixed at 0°C in portions with sodium hydride (60% in oil). It is stirred overnight and
then mixed with water and ethyl acetate. The phases are separated, and the aqueous

phase is extracted with ethyl acetate.



(-)-4-(2-Hydroxyphenyl)-4-methyl- | -(1

Hindazol - 4-yl am no) - 2- (trifluoronethyl)- pentan-2-ol and
(+)-4-(2-Hydroxyphenyl)-4-methyl -1 -( 1H- ndazol - 4-yl am no) - 2-
(trifluoromethyl)-pentan-2-ol Separati 8n of

" (+/-)-4-(2-Hydroxyphenyl }4-nmet hyl -1 -(1Hindazol - 4-yl am no) - 2-
(trifluoronethyl)-pent an 2-ol The enantioner m xture is separated by

chr omat ogr aphy, on_ chir carri mat eri al ( CH RALPAK, K AD(r Al CEL Conpany)
wi th hexane/ et fh&i8propgly exwtﬂf}‘w& Watefh%’?héét“éﬁhrﬁﬂleaﬁirée BkwRr A1 MBS (ei)
M= 392 and Enantiomer B: M5 (ei) Mr= 392 Exanple 79 OHH-N N NH/ F3C
Cl 4- (4- Ghiliateoprdengéontratedidly ey hporation(if a vacuum. After chromatography on silica

H i ndazol - 4-yl am no) - 2- (trifl uoronet hyl)-pentan-2-o0l

2-(4-Cnl o%@mmm/éth?rmtam@mppamag of0Q-(9- dhforép&hymoﬂae:m;bplro;ﬁmmlaes and 14.3
m of et iodide in 140 mM DVF are mxed at OCin portions with sodi um

hydri de ({?&{ﬁlwﬁa Lorid of1> THE IteP L SO DS A fhent et Yegl id fy vt er and

ethyl ace Rages are separate aqueous “phasé’'is extracted
cetate extr cted with water ﬁ)hed with

with ethyl 104 | t hor oughl y
br i ne. . dl PGISAP e KSR BT PR S PR B R o8 § ApEFe at 1787
vacuum Af ter chromatography on silica gel (hexane/ethyl acetate 95:5),
11. 73 g oMl of ¢thylcekigicophedded iniropst Hyisstiopd onérnight ehils beinphedtektd as a
colorless oil. The latter is slowy mxed in toluene at -78C with 55.4 n
room temperature, and water is added. After filtration through diatomaceous earth, the
phases are separated, and the aqueous phase is extracted with ethy! acetate. It is washed
with water and brine, dried with sodium sulfate and concentrated by evaporation in a
vacuum. After chromatography on silica gel (hexane/ethyl acetate 95:5), 10.2 g of 2-(4-
chlorophenyl)-2-methylpropanal is obtained as a colorless oil. '"H-NMR (CDCl3), O

(ppm) = 1.46 (s, 6H), 7.20 (d, 1H), 7.29-7.43 (m, 3H), 9.48 (s, 1H)

4-(4-Chlorophenyl)-4-methyl-2-oxo-valeric acid

A solution of 15.04 g of 2-diethylphosphono-2-ethoxyacetic acid-ethyl ester in
50 m! of tetrahydrofuran is mixed with 30 m! of a 2 M solution of lithium
diisopropylamide in tetrahydrofuran-heptane-toluene while being cooled with ice within
20 minutes and stirred for 15 minutes at 0°C. Within 30 minutes, a solution of 10.2 g of
2-(4-chlorophenyl)-2-methylpropanal in 50 m! of tetrahydrofuran at 0°C is added
thereto. After 20 hours at room temperature, 2N sulfuric acid is added, extracted with
ethyl acetate, dried (Na;SOy) and concentrated by evaporation. The crude product is
saponified with 200 ml of 2 M sodium hydroxide solution/400 ml of ethanol. 13.8 g of
acid, which is refluxed for 3 hours with 300 mi of 2N sulfuric acid and 100 ml of glacial

acetic acid while being stirred vigorously, is obtained. After extraction with ethyl



of diisobutylalum num hydride solution (20%in toluene), and after 4 hours
at -78C, 50 nm of ethyl acetate was added in drops. It is stirred overnight
whil e being heated to roomtenperature, and water is added. After
filtration through di at omaceous earth,“’% he phases are separated, and the
aqueous phase is extracted with ethyl acetate. It is washed w th water and
brine, dried with sodium sulfate and concentrated by evaporation in a
vacuum After chromatography on silica gel (hexane/ethyl acetate 95:5), 10.2
g of 2 ( 43CeETs BRUBRGHRE YR WA D8 B AnA IO mhErEF ety okt dfiess of |
~H NWVR (CDC13), ~ (ppm) = 1.46 (s, 6H), 7.20 (d, 1H), 7.29-7.43 (m 3H),
9.48 (s, 4dif)is obtditedCislaocdplenyl) - 4- et hyl - 2- oxo-val eric acid A sol ution of
15.04 g of 2-diethyl phosphono- 2-et hoxyacetic acid-ethyl ester in 50 m of

t etrahydr of ur ani NSIRIESEIN b (ppd) 144915, K18, Mbspl gHb,Oms){m,l 4EHNT 99V bs, _

di i sopropyl am de in tetrahydrof uran-heptane-toluene while being cooled with
ice wthi ﬂH 20 mnutes and stirred for 15 mnutes at 0OC. Wthin 30 m nutes,
a sol uti ohtdf 10.2 g of 2-(4-chlorophenyl)-2-nethyl propanal in 50 m of
tetrahydrofuran at OC is added thereto. After 20 hours at roomtenperature,
2N sul furic acid is added, extracted with ethyl acetate, dried (Na2SO4) and
concentrated by evaporation. The crude product is saponified with 200 m of
2 M sodi umyihi@sphtey b - ntdr- ok AR -2 qtriftidhenahyl)-pentngd-4f acid, which is
refluxed for 3 hours with 300 mMl of 2N sulfuric acid and 100 m of gl aci al
acetic actd WhihRobaltaghe £}rn%51‘é'0991(9%%1&0-2Lﬁetﬁ?)ﬁdﬁgﬁkgx?g];ﬁﬁ)trcﬁf)xﬁlﬂ raction

with ethyl 105 acetat'e and ‘washing wth water,

ot RN B LS 535/ SRt 0 3, 20, 1L
bont an. | | hydroyed-mety 12 (i iorbmeiaypenan1-01 s obtdned as a dolorless ol oy >
pent an- | y y P ¥
esterification of 10.9 g of 4-(4-chlorophenyl)-4-methyl-2-oxo-valeric acid in
ethanol/sulfuric acid, reaction of the product with (trifluoromethyl)trimethylsilane and
tetrabutylammonium fluoride and reduction of the formed hydroxy ester with lithium
aluminum hydride.

'H-NMR (CDCl3), O (ppm) = 1.39 (s, 3H), 1.49 (s, 3H), 2.07 (d, 1H), 2.19 (d,
1H), 2.83 (bs, 1H), 3.27 (d, 1H), 3.41 (d, 1H), 7.26-7.38 (m, 4H).

6.8 ml (33.3 mmol) of triethylamine and, in portions over 20 minutes, 1.5 g of
pyridine SO; complex are added to 2 g (6.7 mmol) of diol in 50 ml of dichloromethane
and 22 ml of DMSO. It 1s stirred over 5 hours, and 40 ml of saturated ammonium
chloride solution is added. The mixture is stirred for another 15 minutes, the phases are
separated, and it is extracted with dichloromethane. It is washed with water and dried on
sodium sulfate. The solvent is removed in a vacuum, and after chromatography on silica
gel (hexane/ethy! acetate 0-30%), 1.27 g of product is obtained. "H-NMR (CDCl3): 6 =
1.34 (s, 3H), 1.44 (s, 3H), 2.34 (d, 2H), 2.66 (d, 1H), 3.64 (s, 1H), 7.23-7.31 (m, 4H),
8.90 (s, 1H). Analogously to the production of Exampie 30, the corresponding imine is

obtained from 158 mg of 4-amino-1H-indazole and 350 mg of 4-(4-chlorophenyl)-2-



Anal ogously to the synthesis of 4-(3-chloro-2-nethoxy-phenyl)-2-hydroxy-4-
met hyl - 2-trifluoronet hyl - pentanal (Exanple 45), 4.22 g of
4- (4-chl orophenyl) - 2- hydroxy 4- nethyH % (trifluoronethyl)pentan-I-ol is
obt ai ned as a colorless oil esterification of 10.9 g of
4- (4-chl or ophenyl ) - 4- net hyl - 2 oxo-valeric acid in ethanol/sulfuric acid,
reaction of the product with (trifluoronethyl)trinethylsilane and
tetrabuty] a nlun1fl e and ductl he f ned h ester with
i thium 2 ynumqﬁlngdr @%ﬁumﬂm ag)angﬁm@ Enlgg%?urém, 1.49 (s,
3H), 2.07 (d, 1H), 19 (d, 1H), 83 (bs, 1 3 27 (d, 1H), 41 (d, 1H),
7. 26- 7. 38reingedardth 2165 Bg sc(tt&@nzymnbpyohd ride foed g@ﬁthﬂtéltbrv@mnonnct)ow ons over
20 mnutes, 1.5 g of pyridine SO3 conplex are added to 2 g (6.7 mmol) of
diol in 51QMR(©IDCQ? dp?rrgmsrcm(semmob% 3111) of 19[S, bi31i(8, BY), Brieddover 5
S

hours, and 40 0 aturat ed anmmoni um chl oride solution I's adde The

m xture i t, d p&gf ted, and it
is extrac fﬂj\'/arzt(ﬁ’ Hﬁcﬁl@:@n@ﬁﬁg#@( %zﬁ%ﬁﬁ@a i ﬁds\%gli) 42&‘33 ied on
sodiun1su|fate The solvent is renpved in a vacuum and after chromatography
on silica’-8¢é&, 1Hhexane/ et hyl acetate 0-30%, 1.27 g of product is obtained.
"HHNWMR (CDC13): S = 1.34 (s, 3H, 1.44 (s, 3H, 2.34 (d, 2H), 2.66 (d, 1H)
3.64 (s, 1H), 7.23-7.31 (m 4H), 8.90 (s, 1H). Analogously to the
production of Exanple 30, the corresponding imne is obtained from 158 ng
of 4-am npxidinie®azol e and 350 ng of 4-(4-chl orophenyl)-2 106
hydr oxy-4-nmet hyl -2-(trifl uoronet hyl)pentanal, and 100 ng of the im ne was
further reduced with 216 ng of sodi um cyanoborohydride to 68 ng of the
title conpound. "H NWMR (CDC13), ™ (ppm = 1.42 (s, 3H), 1.59 (s, 3H, 2.19

(d, 1H), 2.31 (d, 1H), 3.11 (d, | H, 3.22 (d, 1 H, 567 (d, 1 H, 6.90
(d, 1 H, 7.18 (t, IoH, 7. Q(Td’ 2H), 7.42 (d, 2H), 7.89 (s, 1 H
N
F,C
Cl F

4-(4-Chlorophenyl)-4-methyl-1-(8-fluoro-2-methylquinazolin-5-ylamino)-2-

(triflucromethyl}-pentan-2-ol

Analogously to Example 25, 4-(4-chloropheny!}-2-hydroxy-4-methyl-2-
trifluoromethyl-pentanal is reacted with 5-amino-8-fluoro-2-methylquinazoline to form
the desired product.

'H-NMR (CDCl3); 8 = 1.45 (s, 3H), 1.58 (s, 3H), 2.29 (d, 1H), 2.36 (d, 1H), 2.79
(br., 1H), 2.90 (s, 3H), 3.05 (dd, 1H}), 3.20 (dd, 1H), 4.37 (br., 1H), 5.98 (dd, 1H), 7.29

(dd, 1H), 7.38 (t, 2H), 7.49 (d, 2H), 9.21 (s, 1 H).

Example 81

NH

2T

F,C



Exanmple 80 CHNiN N~ F3CC F 4-(4-Chloronhenyl)-4-nethyl- |
-(8-fluoro-2-nethyl qui nazol i n-5-ylam no)-2- (trifluoronethyl)-aentan-2-ol

Anal ogously to Exanple 25, 4-(4-chl or?{?penyl ) - 2- hydr oxy- 4- net hyl - 2-

trifluoromethyl-pentanal is reacted w

5- am no- 8- fl uor o- 2- net hyl qui nazollne to form the desired product. 'H NWR

(CDC13) S= 1.45 (s, 3H), 1.58 (s, 2.29 (d, 1H), 2.36 (d, 11-1), 2.79

br. b 1H), 5.98
Edél 1H), Ve %ﬁzéoﬂél%ra 2 %ﬁhw&w@? hséréxy 4371%3134- -(tr#ﬁe@m@ethlg(( rlH) . H)Exarrpl e
8 O CHHNNH FC -. F 107 4-{

[ 4- (5- F Lwnwl]zam}hbiﬁm@lwnqlcﬂ—m oxy-4-methyl-2-(trifluoronethyl)-
pentyl]amno } -1,3 -dihydroindol-2-one D nethyl-2-(2,
6- di ni trophenyl ) - mal onat e

Dimethyl-2-(2, 6-dinitrophenyl)-malonate

42.95 g (311.03 mmol) of dimethylmalonate is dissolved in 300 ml of N,N-
dimethylformamide and mixed in portions with 35.15 g (296.22 mmol) of potassium-
tert. butylate. After the tert-butanol that was produced was distilled off, the reaction
muxture is cooled to 20°C. 30 g (148.11 mmol) of 2,6-dichlorbenzene is quickly added
in portions to the mixture. After three hours of stirring at 90°C, 1t is stirred overnight at
room temperature. The reaction mixture is added to 800 ml of 1% NaOH solution
(cooled with ice) and extracted three times with methyl-tert. butyl ether. The combined
ether phases are discarded after TLC monitoring. The aqueous phase is carefully
acidified while being cooled in an ice bath with concentrated nitric acid (w = 65%).
After being extracted six times with methyl-tert-butyl ether, conventional working-up of
the combined organic extracts (water, brine, drying, filtering and spinning-off of the
solvent) yields a residue that is chromatographed on silica gel (mobile solvent ethyl

acetate’hexane). 12.09 g (27.09%) of the desired compound is isolated.

Methyl-(2,6-Dinitrophenyl)-acetate

10.08 g (33.8 mmol) of dimethyl-2-(2,6-dinitrophenyl)-malonate is mixed in 54
ml of glacial acetic acid with 2.7 m! of perchloric acid and refluxed at 125°C. In this
case, the ethyl acetate that is produced was distilled off. After 90 minutes, the reaction
is brought to a halt since starting material is no longer present according to TLC
monitoring. The reaction mixture is poured into ice water and extracted three times with

ethyl acetate. The combined organic extracts are shaken with 5% sodium bicarbonate



42.95 g (311.03 mol ) of dinmethyl malonate is dissolved in 300 m of N N
di met hyl formam de and m xed in portions with 35.15 g (296.22 nmol ) of
potassium tert. butylate. After the tert-butanol that was produced was
distilled off, the reaction mixture i cooled to 20C. 30 g (148.11 mmol ) of
2, 6-di chl orbenzene is quickly added in portions to the mxture. After three
hours of stirring at 90C, it is stirred overnight at roomtenperature. The
reaction mxture is added to 800 of 1% NaOH sol ution  (cooled with ice)
and ext r aéelBidon, Fiikievatprand with hm?‘?et/h@qr theprganip phige ipdned: themdesicedits ned et her
phases are discarded after TLC nonitoring. The aqueous phase is carefully
aci di fi edfilthrictl effemidnige exdadned spon aff, 2 ceidoathat wi dhiromatogepheddredlict gali c acid (w
= 65% . After being extracted six times with methyl-tert-butyl ether,
convent i ofiabpikbKichetHp a@étatekﬂ&a&e?rmhﬁﬁgi @sgg@meemtstcﬂﬁ&l% hoBARcetiOr | NeE,

dryi ng, f||ter|ng and splnnlng t he so vent) vyiel ds a re5|due that is

chromat ogr aphed on ;i 1,C S acet ne). 12.09
g (27. 090/301 g%late Vvéhllcrhet es{emi}gd }«\gthlxg%: 8196t %étaﬁld rg{e c)

6D|ntro henyl ) - acetate 10.08 g, (33.8 mm
di et Ihyl Em@g@/é)nm aneF%ﬂ@nwe)acw%néﬁa%@ag@twszé%ﬂwd@rsemn*eﬁur@% al acetic

acid with 2.7 m of perchloric acid and refluxed at 125C. In this case, the
et hyl acetmtlantlhatpumsoffiraod tioedsidasisdivetkietl updn dfefusudifwar Afrm nut es, the
reaction is brought to a halt since starting material is no | onger present

accor di ngcf8mh RhatsAich 3el ¢ ls6RBAH 1 kethteMexdr), oMY £(RopNST thee wat er
and ext ragt elgl1 %O%agg?tl rres? \%gt(h et ﬁyl acéeﬁ'gyat e. TheXcogml ne%@or/ggbanl Cc extracts

are shakep Wi kh 500 sggmer(p bi carbonate 108 solution, with water and with
brine. & Fﬁ%e”P& i'C phase is dried, the desiccant is filtered off and
the solvent is spun off, a residue that is chromatographed on silica gel
(nobi l e sol vent ethyl acetate/ hexane) remains. 4.69 g of the
(2,6-dinitrophenyl)-acetic acid is isolated which then is esterified with
met hanol ¢4bninb ), adidydronciehfoated sul furic

4.43 g (18.45 mmol) of methyl-(2,6-dinitrophenyl)-acetate is added to 38.8 ml of
glacial acetic acid and 11 ml of water and mixed with 3.75 g of iron powder and stirred
for four more hours. In this case, heating to 40 to 60°C takes place. The reaction
mixture is added to ice water, mixed with ethyl acetate and stirred vigorously for ten
minutes. The mixture is filtered with a glass-fiber filter, the organic phase is separated,
and the aqueous phase is extracted twice more with ethyl acetate. The combined organic
extracts are washed with brine, dried, and the solvent i1s spun off after the desiccant is
filtered off. The residue is chromatographed on silica gel (mobile solvent
methanol/dichloromethane). 2.38 g of the 4-nitro-indol-2-one is isolated. The nitro
compound, however, is mixed in glacial acetic acid/water with 2.7 g of iron powder and
passes through the above-described cycle another time. 1.63 g of the desired amine is
now isolated.

Analogously to Example 27, 4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-2-
trifluoromethyl-pentanal is reacted with 4-amino-1,3-dihydroindol-1-one to form the

desired product.



acid (0.4 mM). To this end, the acid and the reagents are refluxed for seven
hours. The nethanol is spun off, and the residue is worked up in the usual
way. After chromatography on silica q (rmobi | e sol vent et hyl

acet at e/ hexane), 4.43 g (89% of the Wesired ester is obtained.

4- Am no- 1, 3-di hydroi ndol -2-one 4.43 g (18.45 mmol ) of

nmet hyl - (2, 6-di ni trophenyl )-acetate is added to 38.8 ml of glacial acetic
acid and 11 m, of water and mxed with 3.75 iron powder and stirred
for four more HoUMR (CHChH &= éé%éSf%@alﬁ&@SPgDAD23616 13kek 1phated The
reaction mxture is added to ice water, mxed with ethyl acetate and
stirred VisgnROooYdf 1), BEO (s, BHUS.L$ (d, ﬁmﬁ FBX{3/BEN)) B7F (d, 1B 65, MHR

gl ass-fiber filter, the organi c phase is separated, and the aqueous phase
is extrac h e C ined organic extracts
are washe%g%/i\n(c% 1§?| ne, rlltél 2lqaﬁdﬂﬁr (?18 Hy \?ggIE%r ggtn off after the
desiccant is filtered off. The residue is chromatographed on silica gel
(rmobi | e sol vent et hanol / di chl oronet hane). 2.38 g of the
4-nitro-indol-2-one is isolated. The nitro conpound, however, is mxed in
gl aci al aExampled2i d/ water with 2.7 g of iron powder and passes through the
above-descri bed cycle another tine. 1.63 g of the desired amne is now

i sol ated. Anal ogously to Exanmpbe 27,

4- (5-fl uoro-2gret hoxgphenyl } ydroxy-2- trifluoronethyl-pentanal is reacted
W th 4-am no- 1, 3-di hydr gf ndgl - NHone to formthe desired product. 109

1H NWVR ( CDC =1, H, 1.58 (s, 3H), 2.23 (d, 1H), 2.70 (d, 1H)
3.04 (s, 1 09 % , 1H) .19 (s, 2H), 3.21 (d, 1H), 3.85 (s, 3H), 571
(d, 1H), 6"32(d, IH), 6.8% (dd, 1H), 6.92-7.01 (m 2H), 7.14 (dd, 1H),
7.78 (s, br, 1H) Exanple 82F

4-{[4-(5-Chloro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-

(trifluoromethypentyl]amino}-1,3-dihydro-6-fluoroindol-2-one

180 mg (0.60 mmol) of 4-(4-chloro-2-methoxyphenyl}2-hydroxy-4-methyl-2-
trifluoromethyl-pentanal and 100 mg (0.60 mmol) of 4-amino-6-fluoroindol-2-one are
introduced into 15 ml of dichloroethane and 3 ml of acetic acid, about 100 mg of
powdered molecular sieve (4 A) is added, and the mixture is refluxed for 6 hours. After
cooling, it is filtered off, the filtrate is dispersed between dichloromethane and saturated
NaHCOj; solution, and the phases are separated. The aqueous phase is extracted several
times with dichloromethane, the combined organic phases are washed with water and
saturated NaCl solution, and dried with Na,SO4. The solvent is removed, and the crude
product is chromatographed on silica gel (eluant hexane/ethyl acetate 20-100%). 40 mg
of imine, which is taken up in 5 ml of methanol, is obtained, mixed with a few drops of
acetic acid and about 20 mg of sodium cyanoborohydride and stirred for 2 hours at room
temperature. The mixing is brought to a halt by adding saturated NaHCO; solution. It is
extracted with dichloromethane, washed with saturated NaCl solution and dried with

Na;S04. Chromatographic purification of the crude product {silica gel, eluant



0O OHHNNH RF3C O F

4-{[ 4- (5- Chl or o- 2- net hoxyphenyl ) - 2- hydr oxy- 4-nmet hyl -2- (tri

fl uoronet hyl )pentyl]am no 1-1, 3-di hydr 6- f | uor oi ndol - 2- one 180 ng (0. 60
nmol ) of 4-(4-chloro-2- et hoxyphenyl}2 P1ydroxy 4- et hyl -
trifluoronethyl-pentanal and 100 ng (0.60 mmol) of

4- am no- 6-fl uor oi ndol -2-one are introduced into 15 m of dichl oroethane and

added, andorhE Ry s 5 ey it Yie BEtRakr e et MEBRBIE Y ¢ °

filtered off, the filtrate is dispersed between dichl oronet hane and
sat ur at ed(MKHHCEBNYER (€P6h): &nd.-46Ke Ybaséd (aPE)shphtdatlE. 2.6hal, dbikeous phase
is extracted several tinmes with dichloronmethane, the conbined organic

phases ar e 78qshed, Woh MaheyHg 47 aalsmas @dss\{@qHﬁglszt(B@mH)ae@s%d ed with

Na2SO4. The solvent is rendved, and the crude  prod uct i's c hr omat ogr aphed on

tS:alI(Ie(r:laugel n ?WC) ﬁﬁeﬁa@e@gtmj 7%53?%1%{ 96yexecl’ th a few Id;nogg o¥ml gze!tisc

acid and about 20 ng of sodi um cyanoborohydride and stirred for 2 hours at
room tenperature. The mxing is brought to a halt by addi ng saturated
NaHCO3 solution. It is extracted with dichloronethane, washed with

sat ur at edExiailples@3ut9Zon and dried with Na2SO4. Chromat ographic purification
of the crude product (silica gel, eluant 110 hexane/ et hyl acet ate 20-100%

(o5, ¢ ool Spepopssanotiferiflomry b uiany
Derivatives:

0.70 mmotl of the substituted pentanal and 1.05 mmol of the amine component
(4-methyl-lH—benzimidaiol-4-ylamine, cf., e.g., V. Milata, D. llavsky, J. Saloo, Bu/l.
Soc. Chim. Belg. 1997, 106, 731-732, 3-methyl-3 /{-benzimidazol-4-ylamine, cf,, e.g.,
M. Kamel, M. . Ali, M. M. Kamel, Tetrahedron 1966, 22, 3351-3354 ) are introduced
with about 80 mg of molecular sieve (¢ A, powdered) into 10 mi of dichloroethane and 1
ml of acetic acid and refluxed for about 7 hours. After the cooling, the mixture is mixed
with phosphate buffer solution (1 M, pH 7) and dichloromethane, filtered off, and the
phases are separated. The aqueous phase is extracted several times with
dichloromethane, the combined organic phases are washed with water and saturated
NaCl solution and dried with Na;SQ4. The solvents are removed in a rotary evaporator,
and the intermediate product is purified by chromatography on silica gel (eluant
hexane/ethyl acetate). The imine that is formed is further taken up in a little methanol,
some drops of acetic acid are added, and NaCNBHj3 (2-3 equivalents) is added. The
solution is stirred for 3 hours at room temperature, the reaction is completed by adding
phosphate buffer solution (1 M, pH 7) and extracted with dichloromethane. The

combined organic phases are washed with water and saturated NaCl solution and dried

with Na;S04. The crude product is filtered on silica gel with hexane/ethyl acetate.



2.78 (s, 1H), 2.99-3.21 (m 4H), 3.47 (t, br, 1H, 3.88 (s, 3H, 5.52 (dd,
1H), 6.08 (dd, 1 H, 6.89 (d, 1 H, 7.00 (dd, 1 H), 7.32 (dd, 1 H), 7.68
(s, br, 11-1). Exanples 83 92 Ceneral 1&erati ng Instructions for the
Production of N-Methyl-benzim dazol e rivatives: 0.70 nmmol of the
substituted pentanal and 1.05 mmol of the am ne conponent
(4-met hyl -1 H benzi m dazol -4-ylamne, cf., e.g., V. Mlata, D. I|lavsky, J.
Sal 06, Bull. Soc. Chico. Belg. 1997, 106, 731-732;
3- net hyl - 3H benzi m dazol -4-ylam ne, cf., e.g., M Kanel, M |I. Ali, M M
Kanel , Tetrahedron. 1966 __22 3351-3354 ) are 'nfrnducnlri with about 80.m of
mol ecul ar Espmople Nama, pSiisherd) i nto 10 ¥ield{ M§ chl of SENMRE36WMHZ) m  of
acetic ag¢id and refluxed for about 7 hours. After the cooling, the m xture
is mxed!iwWitTriphasphatie buffenonsol whi on3gd Ms5a4$87) | BRS (HIBEN 1030REIMENE
filtered|off, and the pWﬁ% ated. | The aqueous phase is extracted
several t h di ch t ane, ~ he!lconb or gednj e shed
with wat qd an siaturateé= NaCl sol ution|and j@ﬁﬂg aﬂbﬁ&%@ '%’ﬁgfslo vent s
are renoved in a rotary evaporator, and the terme r.od i
purified BX?G’@HYQHEW raphy on silica gel (el J{;lﬁ Ejagiﬁqu Lllglé"egr(z?t‘e). The
imne that is fornmed i further taken up in a I|ttIe rrethanol sone drops
of aceti ¢4andthylar-&@-addgd, and NaCNBH3 (2-3 equi val ent%)0(m, Hidads (SReD,
solutionjis stirred for] 3 hours at roomtenperature, the reaction is
conpl et edmigyhyddHing phosphate buffer solutipn (1 M |D8# B 3HNG.EXE act ed
wi th di chl oronet hane. The conbi ned organi c phases are washed with water;and
sat ur at ed, g/ Mtlor and dried wth Na2SP4. The cypde 78r, t 6hs
filteredion gﬂdlagda ge wi th hexane/ethyl acetate. II }lF)dExarrrg?’gH%érre s
Structure Yield M5 '"H NWR (300 WMHz) 1,1,1-Trifluorof4s; 38%
456/ 458 1YKER 1.53 (s, 3H), fh, 8.7 1476 83% 6o
(m, 3H), 7.25 (d, 1H), 7.99
(s, 1H). (dg-DMSO)

1,1,1-Trifluoro-4- ~o oH ’ \N—F\\N 38% | _ 1.42 (s, 3H), 1.64 (s, 3H),

(4-chloro-2- o FiC \Cr 2.00 (d, 1H), 2.77 (d, 1H),

methoxy-phenyl)- 3.00 (d, 1H), 3.13 (d, 1H),

4-methyl-2-(3- 3.81 (s, 3H), 4.11 (s, 3H),

methyl-3H- 5.70 (d, 1H), 6.84-7.07 (m,

benzimidazol-4- 4H), 7.33 (d, 1H), 8.04 (s,

ylamine) 1H). (CD;0D)

1,1,1-Trifluoro-4- | ~o on ,  N= 128% (440 1.43 (s, 3H), 1.62 (s, 3H),

N N—-_
(5-fluoro-2- Fi€ @ (M+H,  |2.08(d, 1H), 3.01 (d, 1H),
F

methoxy-phenyl)- ESI) 3.07 (d, 1H), 3.19 (d, 1H),

4-methyl-2-(4- 3.82 (s, 3H), 3.87 (s, 3H),

methyl-1H- 5.79 (d, 1H), 6.73-6.88 (m,

benzimidazol-4- 3H), 7.03-7.13 (m, 2H),

ylamine) 8.11 (s, 1H). (CD;0D)




N\ N (4-chloro-2- al F,c |l (MtH, 2.01 (d, 1 H, 2.

86 (d, | H),

nmet hoxy-phenyl)- d) 2.84-2.93 (m 1H), 3.02- 4-nethyl-2-(4- 3.10 (m IH),
3.75 (s, 3H), nethyl-1H 3.84 (s, 3H) " 5.01 (t, br, benzimdazol-4- 1H),
5.76 (d, 1H), 6.22 (s, ylamne) 111), 5. 74 (d, 1H), 6.85-6.99 (m 3H), 7.25
(d, "1H), 7.99 (s, 1H). (d6-DvsO 1,1,1-Trifluoro-4- o OH Ny 38% _1.42
(s, 3H, 1.64 (s, 3H, HN (4-chloro-2- ¢c) F,c N200(d 1H) 277(d
1H), me*EGX” pheryt—3:00 ’d, HH-—313 ’éi +H ﬁ 2 3—81+s,
3H) | 4. 11Example yare o, ﬁ§ﬁ“°§1+e 5.70 (d. | 1199 | MSg4” 7, JHW (B%W)dazm [ 4-
4H), 7.33 (d, LH) 8 04 _ylamine) 1H). (COAAD) 111, 1-Trifluoro-4- o pff
H N=\ 28948 .4deTriflugods, 3+(9, S}N,%H [8%N N_ (5-f | uds t 3H),H310 G\HB, 2] 08
(d, 1H), 3.01 (d, 1H), Npe»y)- ESlI) 3.07|(d, IH, 3.19 (d, IH),
4- et hyl 1 B-fidoro3-82 (s, 1@ 3H, methyl - 1426 9H6,B.01L) 1H),
6.73-6.88 (m benzimda ,7.08-7.183 (m 2H),
methoxy-phenyl)- F 3.06 (d, 1H), 3.25 (d, 1H),
4-methyl-2-(3- 3.94 (s, 3H), 4.14 (s, 3H),
methyl-3H- 5.94 (d, 1H), 6.88 (dd, 1H),
benzimidazol-4- 6.97-7.05 (m, 1H), 7.12 (dd,
ylamine) 1H), 7.22 (dd, 1H), 7.28 (d,
1H), 7.82 (s, 1H). (CDCl5)
1,1,1-Trifluoro-4- F OH N N [40% 1427 1.42 (s, 3H), 1.50 (s, 3H),
(2,5-difluoro- - Tv‘j (M,ED) |2.21(d, 1H), 2.45 (d, 1H),
F
pheny!)-4-methyl- 3.21 (m, 2H), 3.76 (s, 3H),
2-(4-methyl-1H- 5.25(t, br, 1H), 5.98 (d,
benzimidazol-4- 1H), 6.55 (s, IH), 6.76 (d,
ylamine) 1H), 6.93-7.16 (m, 4H),
7.98 (s, 1H). (dg-DMSO)
1,1,1-Trifluoro-4- . oH |, u - 90% |428 1.47 (s, 3H), 1.60 (s, 3H),
N
(2,5-difluoro- F,C @ (M+H, 2.25(d, 1H), 2,57 (d, 1H),
phenyl)-4-methyl- F ESI) 3.09 (d, 1H), 3.19 (d, 1H),
2-(3-methyl-3H- 4.02 (s, 3H), 5.94 (d, 1H),
benzimidazol-4- 6.80-6.93 (m, 2H), 6.99-
ylamine) 7.13 (m, 2H), 7.25 (d, 1H),
7.88 (s, 1H). (CDCl3)




ylam ne) 8.11 (s, 1H). (CD30D) 112 Exanple Nanme Structure Yield M5 'H NWR
(300 MHz) 1,1,1-Trifluoro-4- ~o OH N-\\ 18% 1.56 (s, 3H), 1.70 (s, 3H),

N N (5-fluoro-2- F,c 2.28 (d, 11-1), 31'1 1 (d, 1 H, nethoxy-phenyl)- F 3.06
(d, 1H, 3.25 (d, IH, 4-methyl-2-(3-'3.94 (s, 3H), 4.14 (s, 3H),

nmet hyl -3H 5.94 (d, 1H), 6.88 (dd, 1H), benzinidazol-4- 6.97-7.05 (m 1H),
7.12 (dd, yI am' ne) 1H), 7.22 (dd, 1H), 7.28 (d, 111), 7.82 (s, |

(NCEQCB( 2. ﬁ:r]all égerrgtlng?htn@%on% g_if/h%tgj:l ]i';ltpﬁ %/?IV%Z (rgj'NAI\%Fél-lylbegyzmdazopeo ( s, 3H),

phenyl) - 4- rrethyl - 321 (m 2H, 3.76 (s, 3H, 2-(4-nethyl-1H 5.25 (t, br,
| H), 5, 98Dedvativggnzi i dazol -4- IH), 6.55 (s, |H), 6.76 (d, ylamne) 1H),
6.93-7.16 (m 4H), 7.98 (s, 1H). (d6-DwvsO) 1,1,1-Trifluoro-4- F OH N-\\ 90%
428 1.47 (s, 3Hpeutld. bthnfd of Bid)methN dshdrds mtdilfidedanw-abbutc3 flMsH, 2. 25 (d, 1H),
2.57 (d, IH,

dichloromethane, and about 1 m] of a BBr; solution (1 M in dichloromethane) is added.

It is stirred for 2 hours at room temperature, diluted with ethyl acetate, the solution is

added to saturated NaHCO; solution, the phases are separated and extracted with ethyl

acetate. The combined organic phases are washed with water and saturated NaCl

solution and dried with Na;SO4. The crude product is crystallized from diethyl

ether/hexane. Yields of about 50% are obtained.

Name Structure MS "H-NMR (300 MHz, CDCly)
1,1,1-Trifluoro-4- OH OH H N\ 1442/444 | 1.32 (s, 3H), 1.64 (s, 3H),
(4-chloro-2- g FSC @ (M+H, |2.02 (m, 2H), 3.00-3.16 (m,
hydroxy-phenyl)-4- ESI)  |2H), 4.04 (s, 3H), 5.98 (d,
methyl-2-(4- 1H), 6.68-6.74 (m, 1H), 7.04
methyl-1H- (d, 1H), 7.23-7.33 (m, 3H),
benzimidazol-4- 8.98 (s, 1H). (CD;0D)
ylamine)

1,1,1-Tnfluoro-4- oH oH ‘N 442/444

N
(4-chloro-2- FiC \(‘j (M+H,

o]

ZT

hydroxy-phenyl)-4- ESI)
methyl-2-(3-
methyl-3H-
benzimidazol-4-

ylamine)




phenyl )-4-nmethyl- F ESI) 3.09 (d, 1H), 3.19 (d, 1H), 2-(3-nmethyl-3H 4.02
(s, 3H), 5.94 (d, 1H), benzimdazol-4- 6.80-6.93 (m 2H), 6.99- ylam ne)
7.13 (m 2H), 7.25 (d, 1H), 7.88 (s, ][Il—g (CDC13) 113 General Operating
Instructions for Methyl Ether C eavage | n N Methyl benzi m dazol e
Derivatives: About 0.1 mmol of the nethyl ether is introduced into about 3
m of di chI ororret hane, and about 1 ml of a BBr3 solution (1 Min

di chl or oppthaner—+s—added—Ht—+s—stt+rregd For—ZAhouts—ai-—tQomtenper at ure,
diluted {NEMeet hyl acet Sﬁ@?t“t"ﬁe sol utiofMSs  addYMEB U0 MBz LP6h oo
solution| _the phases afe separated and extracted with ethyl acetatp. The

conbi ned| bt Jakiuostrds es 8hed NWE t hl 426t er Bl Gadd).dtdsNED.  spl uti on

and dried with Na2SO4. duct is crystallized fromdiethyl
et her / hex@nuordd2el ds of out *50%af ohMtied: 1.Na0W3 $inl; QED, B e WS ' H NVR
(300 MHz|{ CDC13) 1,1,1-Frifluoro-4- off OH H N=\N 442/444 1.32 (s, | 3H),

1.64 (s, hloro-2- ci (MR 02 0 6
hydrogqsl- }ﬁ@’]y’i%hﬁ 91% C2H§),r04. 04C|(s,( 3?{%?’@5. BI?]dBéH?ng 1?Hy) 98§ g I(mH),

6. 68- 6. 7 04 methyl-IH (d 1H), [7.23 ,
benzinida‘?gtlﬂ’hzl(g)% $1n. )(ICD3CD)( I A P?)5§6%§ 1, 6§lf')682

P

methyl-1H- (m, 3H), 6.98-7.06 (m, 2H),
benzimidazol-4- 8.01 (s, 1H). (CD10OD)
ylamine)

1,1,1-Trifluoro-4- oH dH ; \NWN 426 1.47 (s, 3H), 1.63 (s, 3H),
(5-fluoro-2- F.C N\ﬁj (M+H, [1.92-2.04 (m, 1H), 2.87 (d,
hydroxy-phenyl)-4- | F ESI) 1H), 3.09-3.18 (m, 1H), 4.15
methyl-2-(3- (s, 3H), 5.84 (d, IH), 6.40
methyl-3H- (dd, IH), 6.50-6.57 (m, 1H),
benzimidazol-4- 6.92-7.06 (m, 3H), 8.09 (s,

ylamine) 1H). (CD;0D)




1,1, 1-Trifluoro-4- OH OH N--\\ 442/444 H N N (4-chl oro- 2-

ci Fc (M#H,

hydr oxy- phenyl )-4- ESI) nethyl-2-(3 nethyl-3H benzimdazol-4- ylamne) 114

Nane Structure M5 'H NVR (300 MHz, CDCIZS’S) 1,1, 1-Trifl uoro-
426 1.47 (s, 3H), 1.64 (s, 3H), N N (5. fluoro-2- F3C (MH,
- 2H); 3.06 (d, F hydroxy-phenyl)-4- ESI) 1H), 3.27 (d, IH,

4- OH CH H N=\
1.97-2.03 (m
3.85 (s,

n”ethyl 2-(4- 3H), 5.86 (d, 1H), 6.57-6.82 nethyl-1H (m 3H), 6.98-7.06 (m

OHH\ VTR
1.92-2.04 (m 1H), 2.87 (d, ., hydroxy-phenyl)-4- F ESI) 1H),
IH), 4.15 ~pethyl-2:(3- (s.[8H, 5.84 (d, IH), 6.40
N o
F.C

3

F

4-{[4-(5-Fluoro-2-methoxyphenyl)»-2-hydroxy-4-methyl-2-

(trifluoromethyDpentyl]amino }-2.3-dihvdroisoindolon-1{(2H)-one

2-Methyl-3-nitrobenzoic acid methyl ester

bepﬁlm'd% | -4- 8.01 (s, IH. (CD3CD) ylamne) 1,1,1-Trifluoro-4- COH
1.47 (s, 3H), 1.63 (s, 3H, N N (5-fluoro-

2- F, C (MH,
3.09-3.18 (m

30 g (165.6 mmol) of 2-methyl-3-nitrobenzoic acid is added to 150 ml of

methanol, and it is refluxed for two days after 2.9 ml of concentrated sulfuric acid is

added. After cooling, the crystallizate (22.55 g = 79%) is suctioned off and used in the

next stage.

2-(Bromomethyl)-3-nitrobenzoic acid methy! ester

25.55 g (130.9 mmol) of 2-methyl-3-nitrobenzoic acid methy! ester is added to

300 ml of carbon tetrachloride, and mixed with 25.6 g (141.7 mmol) of N-

bromosuccinimide and 62.8 mg of benzoyl peroxide. After seven days of refluxing, the

succinimide is suctioned off after cooling, and then the filtrate 1s spun in to the dry state.

The desired compound that is incorporated in crude form into the next stage remains.

2-(Azidomethyl)-3-nitrobenzoic acid methyl ester

10 g (36.5 mmol) of 2-(bromomethyl)-3-nitrobenzoic acid methy! ester is mixed

with 36 ml of N N-dimethylformamide and 24 ml of water. After 3.54 g of sodium

azide is added, the batch is stirred overnight. The reaction mixture is diluted with

methyl-tert butyl ether, and washed twice with water and once with brine. After drying



met hyl -3H (dd, IH, 6.50-6.57 (m 1H), benzim dazol-4- 6.92-7.06 (m 3H),
ylam ne) 1H). (CD30D) 115 Exanple 93 H OHH N F3CF 4-{
[ 4- (5- Fl uor o- 2- net hoxyphenyl ) - 2- hydr oxy- 4- net hyl -

8.09 (s,

4Ys

(trifluoronethyl)pentyllam no)-2, 3-di hydr oi soi ndol on-1 (2H)-one

2- Met hyl
2- et hyl -

-3-nitrobenzoic acid nmethyl ester 30 g (165.6 nmol) of

3-nitrobenzoic acid is added to 150 Ml of nethanol, and it

is

fl df t Wo .af .9 f t | f d dded.
AL or eotinghiip e ﬂlﬁiﬁhéa%ﬂﬁ%lgc ISl The bt SdSort and uaed.

in the

next, stage. yl)-3-nitrobenzoic acid nethyl ester

(130.9 mﬁhtaln‘%ﬁmzﬁ}ﬁ%‘ﬁ I89§/?1(7t770$9e4’i@(ﬁ“6 ooy v forBt er i s  added to

m of carbon tetrachloride, and mxed with 25.6 g (141.7 nmol) of N

br onosucci ni m de and 62.8 ng of benzoyl peroxide. After seven days of

25.55 g
300

refluxing, the succinimde is suctioned off after cooling, and then the
filtrate 4;;,,§,95493L43Jt090,1‘5&ﬁd511ty0§g ate. The desired conpound that is

i ncor por at ed in cru

forminto the next st age renmai ns.

2- (Azi doret hyl }) %4? Wt r(ﬂpgﬁ-?az?do?nce't}gylﬁ nm{obenzmg acid methyl ester is added to

10 ml of ethanol and 2 ml of glacial acetic acid and mixed with 148.5 mg of Pd/C. After
stirring overnight at room temperature under a hydrogen atmosphere, the catalyst is
suctioned off via a glass-fiber filter, and the filtrate is concentrated by evaporation until
a dry state is reached. The residue is chromatographed on silica gel (ethyl acetate).
391.5 mg (62.4%) of the desired compound is isolated.

Analogously to Example 30, 4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-2-
trifluoromethyl-pentanal is reacted with 4-amino-2,3-dihydroisoindol-1-one to form the
desired product.

'H-NMR (DMSOps): & = 1.37 (s, 3H), 1.54 (s, 3H), 2.03 (d, 1H), 2.81 (d, 1H),
2.81 (d, 1H), 2.90 (dd, 1H), 3.02 (dd, 1H), 3.33 (s, 1H), 3.81 (s, 3H), 4.01-4.14 (m, 2H),

4.77 (br., 1H), 5.76 (s, 1H), 6.17 (d, 111), 6.88 (d, 1H), 7.01-7.16 (m , 4H), 8.35 (s, 1H)

Example 94

OH OH |, =
N NH
F,C
F

4-{5-Fluoro-2-hydroxyoxypheny!l¥1-(1H-indol-4-ylamino}-4-methyl-2-

(trifluoromethy)pentan-2-ol

Analogously to Exampie 3, 4-(5-fluoro-2-methoxyphenyl)-4-methyl-1-(1H-

indol-5-ylamino)-2-(trifluoromethyl)-pentan-2-ol is reacted to form the desired product.



10 g (36.5 Mol ) of 2-(brononethyl)-3-nitrobenzoic acid nethyl ester is
mxed with 36 m of N Ndinmethylformamde and 24 m of water. After 3.54 g
of sodium azide is added, the batch |§ stirred overnight. The reaction

m xture is diluted with msthyl-tert Butyl et her, and washed twice with

wat er and once with brine. After drying 116 on SOdI umsul fate, it is
filtered, and the solvent is spun off. The desired azide is obtained in a

yield of 89.6% e for 4- A no-

3- di hydr oi soi n%NMﬁéﬁgécﬁgt’(j@QMb) ?gi 3%%659&1%1 %‘7§a13?19-§0%§120i c
acid nethyl ester is added to 10 ml of ethanol and 2 ml of glacial acetic
aci d and (@i X8y 3wt3t(d, 148 350y, 131), PE7 Gl, 1At €83 (st iL H).ionGp @detH), §186-@97 r oom

t enperature under a hydrogen atnosphere, the catalyst is suctioned off via
a gl ass- fqnlpejr}{)fyh@@dd 18nd7 theaidf 11y, r @t e @rs1gpncentrated by evaporation until
a dry state is reac hed. "The residue is c romat ogr aphed on silica gel (ethyl
acetate). 391.5 ng (62.4% of the desired conpound is isolated. Anal ogously
to Exanple 30, 4-(5-fluoro-2-nmnmethoxyphenyl}2-hydroxy- 2-

trifluoro %amétﬁ entanal is reacted with 4-am no-2, 3-di hydroi soi ndol -1 - one

to formt red product. "H NVR (DMSQob): S = 1.37 (s, 3H), 1.54 (s,
3H), 2.03 (d, 1H), 2.81 (d, 1H) 2.81 (d, 1H, 2.90 (dd, 1H), 3.02 (dd,
1H), 333|( '32’%/(3 4.01-4.14 (m 2H), 4.77 (br., 1H), 5.76
(s, IH, 6a 6. 88 (d 1H), 7.01-7.16 (in, 4H), 8.35 (s, IH
Exanpl e 94 H F36 F

1,1,1-Trifluore-2-{(8-fluoro-2-methyl-quinazolin-5-ylamino)-methyl]-4-(3-methoxy-

phenv])-4-methyl-pentan-2-ol

Starting from the corresponding precursors, the compound was synthesized
anatogously to what is described in Example 13. 26.9 mg (17.8%) of the desired
compound was isolated in the last step.

'H-NMR (300 MHz, CD;0D): 0= 1.49 (3H), 1.69 (3H), 2.19 (1H), 2.56 (1H),
2.85 (3H), 2.93 (1H), 3.12 (1H), 3.64 (3H), 5.90 (1H), 6.58 (1H), 7.00 (1H), 7.03-7.20

(2H), 7.38 (1H), 9.38 (1H).

Example 96

F
O ]
<X
¥

3-{4.4 4-Trifluoro-3-{(§-fluorg-2-methyl-quinazolin-3-vlamino)-methyl-3-hvdroxy-1.1-

dimethvl-buty!l}-phenol

Starting from ether, described in Example 95, the compound was obtained by
ether cleavage with BBr3. 6 mg (29.5%) of the desired compound was isolated in the

last step.



4- (5- Fl uor o- 2- hydr oxyoxyphenyl ) - 1- (1 H-i ndol - 4-yl am no) - 4- net hyl -
(trifluoronethy fpentan-2-ol Anal ogously to Exanpl e 3,

4- (5-fl uoro-2- met hoxyphenyl } 4- net hyl - lng-

i ndol - 5-yl am no) - 2- (trlfluororrethyl) pentan 2-0l is reacted to formthe
desired product. 117 "H NWR (CDC13); S = 1.49 (s, 3H), 1.61 (s 3H), 2.31
(d, 1H, 2.75 (d, 1H), 3.26 (d, 1H), 3.43 (d, 1H), 3.60 (s, 5.67 (d,

i T (8 L R G oS U, s A 2.5 9% (f'H;_D o

1,1,1- Tr|fluoro 2-[ (8-fluoro-2-net hyl -qui nazol i n-5-yl am no) - met hyl | - 4- ( 3- met
hoxy_  ph@mgI(SH}-205 HYD)- pent dD, QOBI(USI &r30i (A)F - Y7 1R &30 p 7 Bsp bindi. 3y
precursors, the conpound was synthesized analogously to what is described
i n Exanpl 1}1}3 26.9 nmg (17.8% of the desired conpound was isolated in the
| ast step. 'H- NWVR (300 MHz, CD3CD): ~ = 1.49 (3H), 1.69 (3H), 2.19 (1H),
2.56 (1H), 2.85 (3H), 2. 93 (1H), 3.12 (1H), 3.64 (3H), 5.90 (1H), 6.58
(1H) 7. 00 (1H), 7.03-7.20 (2H), 7.38 (1H), 9.38 (1H). Exanple 96 FF NO
N Y~}ti. :Elfx 3
X4, 4 4- Tr FFPERIG2B- [ (8- f1 uor 0- 2- met h) f 1 - qui nazol i n-5-yl ani no) - met hyl - 3- h
droxy 1,1- dinet hyI butyl }-phenol Starting fromether, described in Exanple
95, the conpoundiwas gbiai ned by ether cleavage with BBr3. 6 ng (29.5% of

the desire ; ’u isolated in the

g

(+)-1.1.1-Trifluoro-2-[(8-fluoro-2-methyl-cinazolin-5-ylamino)-methyvl]-4-(3-methoxy-

phenyl)-4-methvl-pentan-2-ol

The compound that is produced according to Example 95 is separated into
enantiomers thereof on a chiral column (Chiralpak AD 2000, mobile solvent

hexane/isopropanol).
(+)-Enantiomers: Example 97;

(-)-Enantiomers: Example 98.

Example 98

e

(-)-1.1.1-Trifluoro-2-[{8-fluoro-2-methyl-cinazolin-5-ylamino)-methv!]-4-(3-methoxy-

pllenvl)-ﬁl-methyl-@ntana-ol

For conditions for the racemate cleavage, see Example 97.



| ast step. 118 'H NWR (300 MHz, CD30D): 0 = 1.49 (3H), 1.65 (3H), 2.15
(1H), 2.50 (1H), 2.82 (3H), 2.95 (IH), 3.17 (1H), 6.02 (1H), 6.53 (1H),
6.90-7.13 (3H), 7.39 (1H), 9.38 (1 H. Exanple 97 FF Fr~ DiF (+)-1,1, |
-Trifluoro-2-[(8-fluoro-2-nethyl-ci nazdf i n- 5-yl am no) - net hyl | - 4- ( 3- met hoxy _
- phenyl ) - 4- net hyl - pent an- 2- ol The conpound that is produced according to
Exanple 95 is separated into enantioners thereof on a chiral colum

(Chiral paé AD 200, nobile sol vent hexane/isopropanol). (+)-Enantioners:
Exanpl e 9 ,"amP-e)g-qEnantiorrers: Exanpl e 98. Exanple 98 FF F Y
(-)-1,2,2-Trifluoro-2-[(8-fluoro-2-nethyl-cinazolin-5-ylam no)-nethyll-4-(3-
nmet hoxv- pheg @ n\g%«(-pentan-z-ol For conditions for the racemate

cl eavage, 119 Exanmple 99 u N~~rr. f F F 3
Fl - (3-Chl ord henyl ) -cycl ohexyl I -1, 1, 1-trifl uoro-2[(8-fluoro-2-net
hvl -

(0]

3-[1-(3-Chloro-2-methoxy-phenyD)-cyclohexyl]-1.1.1-trifluoro-2[{ 8-fluoro-2-methyl-

guinazolin-5-ylamino)-methvl]-propan-2-ol

The compound was synthesized starting from the corresponding precursors and
analogously to what is described in the examples above. 32 mg (31.9%) of the desired
compound was isolated in the last step.

'H-NMR (CDCl3): & = 1.00-2.50 (12H), 2.60-3.30 (6H), 3.79 (3H), 4.15-4.55

(1H), 5.60-5.85 (1H), 6.82 (1H), 6.95 (1H), 7.10-7.50 (2H), 9.10 (1H).

Example 100

F
- FoF
Y
‘*alo
QF

(-)-4-14-(4-Chloro-2-methoxy-pheny)-2-hvdroxy-4-methyl-2-trifluoromethyl-

entvlaminol-1,3-dihydro-indol-2-one

The compound was synthesized starting from the corresponding precursors and
analogously to what 1s described in the examples above. 117.1 mg (97.7%) of the
desired compound was isolated as a racemate in the last step.

'H-NMR (300 MHz, CDCly); 0= 1.44 (3H), 1.58 (3H), 2.09 (1H), 2.20 (1H),
2.65 (1H), 2.95-3.27 (3H), 3.88 (3Hh), 5.99 (1H), 6.34 (1H), 6.85-7.08 (3H), 7.32 (1H),
7.99 (1H).

Then, a racemate cleavage was performed. After chromatography on a chiral
column (Chiralpak AD 200, mobile solvent hexane/ethanol), the two enantiomers were

obtained.



gui nazol i n-5-yl am no) - met hyl | - propan-2-ol The conpound was synt hesi zed
starting fromthe correspondi ng precursors and anal ogously to what is
described in the exanpl es above. 32&%31. 9% of the desired conpound was
isolated in the last step. 'H NWR ( ): 8 = 1.00-2.50 (12H), 2.60-3.30
(6Hy, 3.79 (3H), 4.15-4.55 (1H), 5.60-5.85 (1H), 6.82 (IH), 6.95 (1H,
7.10-7.50 (2H), 9.10 (1H). Exanple 100 r~r 4 tq

(-)-4-(4-(4-Chloro-2-net hoxv _phepyl ) -2-hydroxy-4-nmet hyl -2-trifluoroneth}l -
pent yl ani nol G{”g‘%‘aqﬂﬁ%% ’fﬂi‘gﬁ‘?g@%ne The conpound was synt hesi zed starting
fromthe correspondi ng precursors and analogously to what is described in
the exanpl es diévaantionery ExgmplsadGioy of the desired conpound was i sol at ed
as a racemate in the last step. 'H NWR (300 MHz, CDC13); 0 = 1.44 (3H), 1.58
(3H), 2.09 (1H), 2.20 (1H, 2.65 (1H), 2.95-3.27 (3H), 3.88 (3Hh), 5.99
(1H), 6.34 (1H), 6.85-7.08 (3H), 7.32 (1H), 7.99 (1H. Then, a racenmate

cl eavage E\@aqnpﬁrﬁ]q)rrred. After chromatography on a chiral columm (Chiral pak
AD 200, nobile solvent hexane/ethanol), the two enantionmers were obtained.
120 (-)-Enanti omir: Exanpl e 100; (+)-Enantionmer: Exanple 101. Exanple 101

P ﬁm $
b ho
hut

(H)-4-[4-(4-Chloro-2-methoxy-phenyD)-2-hydroxy-4-methy!-2-triflucromethyvl-

pentvlamino]-1.3-dihydro-indol-2-one

For conditions for the racemate cleavage, see Example 101.

Example 102

(-)-4-[4-(4-Chloro-2-hydroxy-phenv)-2-hvdroxy-4-methyl-2-trifluoromethvl-

pentylamino]-1.3-dihydro-indol-2-one

The compound was synthesized by ether cleavage of the compound that is
described in Example 100.

'H-NMR (300 MHz, CD;OD): 0= 1.32 (3H), 1.49 (3H), 2.43 (1H), 2.59 (1H),
3.10 (1H), 3.21-3.40 (3H), 5.87 (1H), 6.24 (1H), 6.58 (1H), 6.69 (1H), 6.95 (1H), 7.18

(1H).

Example 103



tip

(+)-4-[4-(4-Chl oro-2-nmet hoxy- phenyl ) - 2- hydr oxy-4-net hyl - 2-tri fl uoronet hyl -
pentyl am nol - 1, 3-di hydr o-i ndol -2-one Eor conditions for the racenate

cl eavage, see Exanple 101. Exanple 102 FFF N X NM 110 G 6,
(-)“4-[4-(4-Cnhl oro-2- hydroxy-phenyl ) -2-hydroxy-4-net hyl -2-trifl uoronet hyl -
pentyl am nol - 1, 3- di hydr o-i ndol - 2-one The conpound was synt hesi zed by et her
cl eavage g | "H NVR (300 MHz,
CD30D) : ST : : j . H) ,

3.21-3.40 (3 5. 87 24 (1 6.58 (1 6.69 (1 6.95 (1H), 7.18
(1 H. Bﬁ(ﬁﬁﬂ)@mmhlﬁ 11:y|_c?rmmdnl 2-c$neH) ( H) ( H) (19
(+)-4-[4-(4-Chl oro-2-hvdroxv-phenyl ) - 2- hvdr oxv- 4- net hyl - 2-tri fl uoronet hyl -
pent vl am nol - The,cdngiohndiwas syntladsiz2d by eththdeaagp ofithd composydthhesi zed by et her
cl eavage of the conmpound that is described in Exanple 101. For 'NMR dat a,

see Exammie8criddin Example 101. For 'NMR data, see Example 102.

Example 104
\O l’p ¥ H
1 P
Y
;

6-Fluoro-4-[4-(2-fluoro-6-methoxy-pheny1)}-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylamino[-2.3-dihydro-isoindol-1-one

The compound was synthesized starting from the corresponding precursors,
analogously to what is described in the examples above. 62.5 mg (77.8%) of the desired
compound was isolated in the fast step.

"H-NMR (300 MHz, CD;0D,. U= 1.53 (3H), 1.79 (3H), 1.98 (1H), 2.95-3.12
(2H), 3.25 (1H), 3.90 (3H), 4.09-4.28 (2H), 6.00 (1H), 6.62 (1H), 6.71 (1H), 6.83 (1H),

7.19 (1H).

Example 105

o ", A
* ﬁ:”

6-Fluoro-4-[4-(2-fluoro-6-hydroxy-phenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentv1amino]-2,3-dihydro-isoindol— 1-one

The compound was obtained by ether cleavage of the compound, described in the

preceding example, with BBr;. 37.5 mg (69.7%) of the desired compound was isolated.



Exanple 104 \ 5 troym ~

6- Fl uoro-4-[4-(2-fl uoro-6-nmet hoxy-phenyl)-2-hvdroxv-4-nmethyl-2-trifluoroneth
yl _ pen lam no[ -2, 3-di hvdro-i soi ndol -1 -one The conpound was synt hesi zed
starting fromthe correspondi ng precuﬂ%zors, anal ogously to what is
described in the exanpl es above. 62.5 ng (77.8% of the desired conpound
was isolated in the last step. 'H NWR ( 300 VHz, CDSCD) 11 = 1.53 (3H), 1.79

(3H), 1.98 (1 2.95-3.12 é@g 325 %390 4.09-4.28 (2H), 6.00
(1H). 6.62 (1HH-NYIR 300151z, €Dg@DY1H 1.54(3HD, { 8R)3 Eﬂa%(llbl),lb%ﬁﬁ)m MO
6- Fl uor o- 4- (4- (2-fl uor o- 6- hydr oxy- phenyl ) - 2- hvdr oxv-4-net hyl -2-trifl uoroneth
yl - pent V3.20w8 40I(2R), 3 d-h 28I (2H), S5 {dHb,-6.47001 &), [hes cldipoeTnd 1 Ma$. atl Hi)ned by
et her cl eavage of the conpound, described in the preceding exanple, with
BBr3. 37.5 ng (69.7% of the desired conpound was isolated. 122 'H NWR (300
MHz, CD3OD): ™ = 1.54 (3H), 1.82 (3H), 1.89 (1H), 3.05 (1H), 3.20-3.40 (2H),

4.10- 4.2 ZF%I’ 805(1H) 6.47 (1 H, 6.58 (1 H, 6.70 (1 H, 6.98 (1 H).
Exanple 1 rlﬁ 1, 1-Trifluoro-4-(2-fluoro-6-nethoxy-phenyl)-2-[(1
Hindazol - 4-yl api no) - met hyl ] - 4- met hyl - pent an- 2- ol

G
e
"
1,1,1-Trifluoro-4-(2-fluoro-6-methoxy-phenyi)-2-[(1 H-indazol-4-ylamino)-methyl]-4-
methyl-pentan-2-ol

The compound was synthesized starting from the corresponding precursors,
analogously to what was described in the examples above. 51.2 mg (72.8%) of the
desired compound was isclated in the last step.

'H-NMR (300 MHz, CD;0D): O =1.54 (3H), 1.80 (3H), 2.03 (1H), 3.00-3.19
(2H), 3.35 (1H), 3.85 (3H), 5.65 (1H), 6.63 (1H), 6.70-6.84 (2H), 7.08 (1H), 7.18 (1H),

7.93 (1H).

Example 107

i
i b HG

" -

1.1.1-Trifluoro-4-(2-fluoro-6-hydroxy-phenyD)-2-[{ 1 H-indazol-4-vlamino)-methyl]-4-

methyl-pentan-2-0l

The compound was obtained by ether cleavage of the compound, described in
Example 106, with BBr;. 20.8 mg (54.2%) of the desired compound was isolated.
'H-NMR (300 MHz, CD;0D): [ =1.57 (3H), 1.80 (3H), 1.92 (1H), 3.15 (1H),

3.20-3.50 (2H), 5.70 (1H), 6.40-6.60 (2H), 6.75 (1H), 6.88-7.10 (21T, 7.90 (1H).



The conpound was synt hesized starting fromthe correspondi ng precursors,
anal ogously to what was described in the exanples above. 51.2 ng (72.8% of
the desired conpound was i sol ated in Ehe | ast step. 'H NMR (300 MHz,
CD3OD): ~ = 1.54 (3H), 1.80 (3H), 2.03%1H), 3.00-3.19 (2H), 3.35 (1H),
3.85 (3H), 5.65 (1H), 6.63 (1H), 6 70- 6. 84 (2H), 7.08 (1H), 7.18 (1H, 7.93
(1H) Exanple 107 N~~! | rw

, 1- Trl(f:iguoro 4-(2-fluoro-6-hydroxy-phenyl)-2-[(1
H-|ndazol 0% ami no) - net hyl | -4- net hyl - pent an-2-ol The conpound was obt ai ned
by ether cleavage of the conpound, described in Exanple 106, with BBr3.
20.8 ngy (54. 2% C¥mpaiedgelpanertl Esmpdund was i sol ated. ' H NVR (300 Mz,
cb3oD): ~ = 1.57 (3H), 1.80 (3H), 1.92 (1H), 3.15 (1H), 3.20-3.50 (ZFD, 5.70
(1H), 6.40-6.60 (2H), 6.75 (1H), 6.88-7.10 (2H), 7.90 (1H. 123 dains 1.
Compounds of general formulal RR2 RA o/ B-NQ(I) 1in which A stands for

an aryl, a benzyl or a phenethylpzgrpup, whereby the aryl, benzyl or
phenet hyl group optionally c%b ituted by one or nore radicals from
the group G -GCs-alkyl, G -C5q *&S-al kylthio, G -C5-

HO M

in which

A stands for an aryl, a benzyl or a phenethyl group, whereby the aryl, benzyl
or phenethyl group optionally can be substituted by one or more radicals
from the group 'Cll -Cs-alkyl, Cy-Cs-alkoxy, C;-Cs-alkylthio, C,-Cs-
perfluoroalkyl, halogen, hydroxy, cyano, nitro, -O-(CHz),-O-, ~O-(CH3)y-
CH;-, -O-CH=CH-, or -(CH2)n+2-, whereby n =1 or 2, and the terminal
oxygen atoms and/or carbon atoms are linked to directly adjacent ring-
carbon atoms,
or NR*R’,
whereby R* and RS, independently of one another, can be hydrogen, C;-
Cs-alkyl or (CO)-C,-Cs-alkyl,

R'and R independently of one another, mean a hydrogen atom, a methyl or
ethyl group, or together with the carbon atom mean the chain of a C;-Cg-
cycloalkyl ring,

R’ means a C;-Cg-alkyl group that is optionally substituted, independently of
one another, by one or more groups selected from halogen, hydroxy or
C,-Cs-alkoxy, or an optionally partiaily or completely fluorinated C;-Cs-

alkyl group, an optionally substituted group that is selected from C,-C¢-

alkenyl, C;-Cs-alkinyl, C3-Cy-cycloalkyl, Cs5-Cs-heterocyclyl, aryl,



per fluoroal kyl, hal ogen, hydroxy, cyano, nitro, -O(CH2), O, -O(CH2)n-
CH2-, -OCH=CH, or -(CH2)"+2-, whereby n =1 or 2, and the term nal oxygen
atons and/ or carbon atons are |inked tgAedl rectly adjacent ring- carbon
atons, or NR4R5, whereby R4 and R5, pendently of one another, can be
hydrogen, G - C5-alkyl or (CO-C -C5-alkyl, R and R2, independently of one
anot her, nean a hydrogen atom a nethyl or ethyl group, or together with

C1 G- ol Kyl “or oup. dRisrosret et st Dy TRt EkT L B0 Ve B bR A oo ome

anot her, by one or nore gr oups sel ected from hal ogen, hydroxy or
G - C3- al koxy, or artligpiestdyly partially or conpletely fluorinated Cl-C3-
al kyl group, an optionally substituted group that is selected from C2- C6-

al kenyl , C2- C6Bal kimgtns a@tiiemy@bopbky tarb&Bd groupehanoopidnglly aryl, 124
heteroaryl, (G -C8-al kyl)C3-C8-cycloal kyl, (G -C3-al kyl)aryl, or (G -C8-

al kyl') heteroaryl, %uﬂﬁgﬁ@dﬁy%ﬁaﬂﬁ%ﬁ‘%ﬂﬁ ?‘ﬁai’%da carbonyl group that is
a

optionally substitute group, and Q neans a

qui nazol i nyl, Qui noxal i nyI Ci nn dazol .pht hal azj nyl

mapnt pyr 1t nyid versorh e b P iy SoRuy RSk B ekl onyl
benzi m dazol e or i ndol &n that is |linked via ani £03| tion and that

optionally can be B8 iY'El 4 berzognazobpy lndihgdioirdodenys dihskieispiadelerdp G -
C5-al kyl, G -C5-al koxy, G -C5-alkylthio, G -C5-perfluoroal kyl, hal ogen,
benzimidazole or indolyl group that is linked via any position and that

optionally can be 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, or NR'R®,
whereby R* and R’, independently of one another, can be hydrogen, C;-
Cs-alkyl or (CO)-C,-Cs-alkyl,
whereby phthalazinones are excluded,
as well as their racemates or separately present stereoisomers, and optionally their
physiologically compatible salts.
2. Compounds of general formula I according to claim 1, in which
A stands for an aryl group, a benzyl group or a phenethyl group,
whereby the aryl, benzyl or phenethyl group optionally can be
substituted by one or more radicals from the group of C;-Cs-alkyl, C;-Cs-
alkoxy, C;-Cs-alkylthio, C;-Cs-perfluoroalkyl, halogen, hydroxy, cyano,
nitro, -O-(CH;)y-0-, -0O-(CHy)y-CHa-, -O-CH=CH-, or -(CH2)n+2-,
whereby n =1 or 2, and the terminal oxygen atoms and/or carben atoms
are linked to directly adjacent ring-carbon atoms,

or NR*R’ ,



hydr oxy, cyano, nitro, or NR4AR5, whereby R4 and R5, independently of one
anot her, can be hydrogen, C C5-alkyl or (CO-C -C5-al kyl, whereby

pht hal azi nones are excluded, as well %? their racenates or separately
present stereoisoners, and optionally heir physi ol ogi cally conpati bl e
salts. 2. Conpounds of general fornmula | according to claiml, in which A
stands for an aryl group, a benzyl group or a phenethyl group, whereby the

aryl, benzyl or phe I 0 t|o an be . subs e one or
more radicals fr om‘{’]}FFék%' dtj% ‘b(’%//? I@fn@egp%kgh)f%@g% &l kyl t hi o,
G - C5- perfluoroal kyl, hal ogen, hydr oxy, cyano, nitro, -O(CH2)n-O,

-0 (CH2) . - CHe-, -O@-ﬁ@‘-m(ﬁﬂ)%@ﬁélk}ﬂz 1 whereby n = 1 or 2, and the
term nal oxygen atons and/or carbon atons are linked to directly adjacent

ring-carbon atRhad RY, idNBgRRenth25f onsh@beby, nidn ang dien bndependeyltdry of one
anot her, can be hydrogen, C- C5-alkyl or (CO-G -C5-alkyl, R and R2,

| ndependent |y of ongnAnelich: wIBAL FhULAAEA 4 rﬁm‘th%c'f@ihhﬂéan%r%es@} hy!

group, or toget her w1 carpon atom o aln nean a

cycl oal kyl ring, S G -Cg-al kyl group that is optionally
substit ut ed, mdepe‘ﬁgg’ﬁpﬂy%/”% one another, by one or nore groups that are

sel ected from hal ogen, hydroxy or G -C3- aI kofff?ﬁ or a G -C3-al kyl group that
i s optional |y Rpar tiheans ¢ GorCotlipl reen {hat is 9phpiialysybstituted, independently of

one another, by one or more groups that are selected from halogen,
hydroxy or C-Cs-alkoxy, or a C;-Cs-alkyl group that is optionally
partially or completely fluorinated,
B means a methylene group or a carbonyl group that is optionally
substituted by a methyl or ethyl group, and
Q means a quinazolinyl, quinoxalinyl, cinnolinyl, phthalazinyl,
naphthyridinyl, benzothiazolyl, indazolyl, dihydroindolonyl,
dihydroisoindolonyl, benzimidazole or indolyl group that is linked via
any position and that optionally can be substituted by one or more
radicals from the group of C-Cs-alkyl, C;-Cs-alkoxy, C,-Cs-alkylthio,
C,-Cs-perfluoroalkyl, halogen, hydroxy, cyano, nitro or NR'R®,
whereby R* and RS, independently of one another, can be hydrogen, C;-
Cs-alkyl or (CO)-C,-Cs-alkyl,
whereby phthalazinones are excluded,
as well as their racemates or separately present stereoisomers, and optionally their
physiologically compatible salts.
3. Compounds of general formula I according to claim 1, in which

A stands for an aryl group, a benzyl group or a phenethyl group,



B neans a net hyl ene group or a carbonyl group that is optionally
substituted by a nethyl or ethyl group, and Q neans a qui nazoli nyl,

qgui noxal i nyl, cinnolinyl, phthal azinyl napht hyri di nyl, benzot hi azol yl,

i ndazol yl, di hydroi ndol onyl, dihydroisoi ndol onyl, benzi m dazol e or indolyl
group that is linked via any position and that optionally can be
substituted by one or nore radicals fromthe group of G -GC5-al kyl,

G - Ch-al k , G -C5-al kylthi G - C5- I Kk h
Cyano, nitro or NRVEE %hz'?r&brewlgaaﬁ% hyk‘%@ﬁ@n‘éw DRBThELY, o
be hydrogen, C- Ch5-alkyl or (CO-G-Ch-a , _Wher eby pht hal azi nones are

excl uded, as wel| &% QORéf morea@ér?abé@%rheﬁ@a? &t ei-§s-pikak EntCssilkp@olLsoner s,

and opti onal | y their physiologically conpatible salts. 3. Conpounds of
general formula | dtedkdihig G,eCepeaflnorbalkin halbgah) hydrosy arydso, fnio,add- ar yl

group, a benzyl group or a phenethyl group, 126 whereby the aryl, benzyl or

phenet hyl group opticegaldy- @nglgp Quhsdicited RYHBQ?— or nore radicals from

the group of G -Cb- IkI G - C5-al koxy, Ci - aIkyTthlo

Cl o per v oal ol °Qr@a3“rn%zt%¥erhm%r“§vgg R GBI o1 1 e
oxygen atoms and/ or car baon 0 are |inke o directl y, adj acent

ri ng-carbon atons, %% “Flﬁﬂl% %ng’raélﬂﬂ?eﬁ@% at‘i”ﬁ%iependently of one

anot her, can be hydrogen Cl- C5-alkyl or (CO-G -C5-al kyl,
or NR'R’,

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

R' and R?, independently of one another, mean a hydrogen atom, a methyl or
ethyl group, or together with the carbon atom of the chain mean a C;-Cq-
cycloalky! ring,

R’ means a C)-Cs-alkyl group or an optionally partially or completely
fluorinated C-Cs-alkyl group,

B means a methylene group or a carbonyl group that is optionally
substituted by a methy! or ethyl group, and

Q means 2 quinazolinyl, quinoxalinyl, cinnolinyl, indazolyl, phthalazinyl,
naphthyridiny] or benzothiazolyl group that is linked via any position,
which optionally can be substituted by one or more radicals from the
group of C|-Cs-alkyl, C;-Cs-alkoxy, C,-Cs-alkylthio, C;-Cs-
perfluoroalkyl, halogen, hydroxy, cyano, nitro or NR'R?,
whereby R*and R®, independently of one another, can be hydrogen, C;-
Cs-alkyl or (CO)-C,-Cs-alkyl,

whereby phthalazinones are excluded,



R and R2, independently of one another, nmean a hydrogen atom a nethyl or
et hyl group, or together with the carbon atom of the chain nean a C3- C6-
cycloal kyl ring, R3 nmeans a Cl-C3-al kyl g[Qup or an optionally partially or
conpletely fluorinated G -C3-al kyl group,”'B neans a net hyl ene group or a
cafbonyl group that is optionally substituted by a nethyl or ethyl group,
and Q neans a qui nazolinyl, quinoxalinyl, cinnolinyl, indazolyl,

pht hal azi nyl, naphthyridi nyl or benzothiazolyl group that js |inked via any
position, ~ wi dvllgsthedirarematesor ssRARGSAIPIcHt erepoBRe: dtd el atieEal s from
the group of G -C5-al kyl, G -C5-al koxy, Cl-C5-alkylthio, Cl1-C5

per f | uor oal kyhysiblagwgincothpatibbxsaliscyano, nitro or N1t 4R5, whereby R4 and R5,
i ndependently of one another, can be hydrogen, C - C5-al kyl or

(CO) - C1- C5- al kyl , awiesaioyin@hidatdard Qme Sf Bepreoed mslehAractsize@id thasat hei r
racemates or separately present stereoisoners, and optionally their

physi ol ogi cal | : nds according to one of the
precedi ng cl e{]!léréc{lg C ?dél(l%{lgrsﬁlgségﬁ?dnpﬁeﬁg?&g&ﬂneans an optionally substituted
phenyl group. 5 npounds accordjng to the precedi ng.cl ains, erein Ais a
phenyl radi cal A e %&%wﬁﬁe BRCRRE SpiTes, SRR Add AEDF §Adgsabup
and a hal ogen atom 6. Conpounds according to one of the preceding clains,
wher ei n Q nedha imsubbiétmiedttyi adxsirgy, grqup erszmetheyy grappiandadialaggh atomi.nnol i nyl ,
i ndazolyl, phthalazinyl or a 1,7- or 1,8-naphthyridinyl group that is |inked
via any position. 6 Compounds according to one of the preceding claims, wherein Q means a
benzothiazolyl, quinazolinyl, quinoxalinyl, ¢innolinyl, indazolyl, phthalazinyl ora 1,7-
or 1,8-naphthyridinyl group that is linked via any position.
7. Compounds according to claim 1, wherein Q) means a benzothiazolyl,
quinazolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, 1,7- or 1,8-naphthyridinyl,
indazolyl, dihydroindolonyl, dibyroisoindolonyl, benzimidazolyl or indolyl group that is
linked via any position.
8. Compounds according to the preceding claims, wherein these are the (+)-
enantiomers.

9. Compounds according to the preceding claims, wherein these are the (-)-

enantiomers.



7. Conpounds according to claim1, wherein Q neans a benzot hi azol yl,

qui nazol i nyl, quinoxalinyl, cinnolinyl, phthalazinyl, 1,7- or

1, 8-napht hyridinyl, indazolyl, dihydroindol onyl, dihyroisoindol onyl,
benzi m dazolyl or indolyl group that28is |I|inked via any position. 8.
Conmpounds according to the preceding clainms, wherein these are the (+)-
enantioners. 9. Conpounds according to the preceding clains, wherein these
are the (-)- enantionmers. 128 10. Process for the production of the

conpounds of general fornmula I, wherein for the case that B = CO Al, an
a-keto acid of formula (11) in which Ais defined according to claim1l1, and
R and R2, independently of one another, nean a hydrogen atom a nethyl or

et hyl  gr ogipProeEsst fBflepRedubtibR of {he coRmpbAMsHIeRhGh] fohGuahakRerRaN 8 _
C3-C6-cycloal kyl ring, is reacted with an amne of formula Q-NH2 in which

Q L | e, quinazoline, quinoxaline, cinnoline or phthal azi ne,
to ﬁ’grq‘%sia%g@% 8 (i) RV2 # NFFfF rill) 0 129

Al, ana-keto acid of formula (IT)

R

{
in which A is defined according to claim 1, and R' and R?,
independently of one another, mean a hydrogen atom, a methyl or
ethyl group, or together with the carbon atom of the chain mean a
C;-Cs-cycloalkyl ring,

is reacted with an amine of formula
Q'-NH,

m which Q1 means benzothiazole, quinazoline, quinoxaline,
cinnoline or phthalazine,

to form a-ketoamide (III)



optionally in the presence of dehydrating coupling reagents or after the
acid function is activated in the way that is known to one skilled in the
art, which then either is reacted in the presence of a catalyst wth al kyl
met al conpounds of general formul &9 Na) R3-M in which Mstands for an
al kali metal, MgX or ZnX, X stands for hal ogen and R3 stands for a
Cl-Cg-al kyl group that is optionally substituted, independently of one
anot her, by one or nore groups selected from hal ogen, hydroxy or

C- - C3- al koxy, or anomjumialipail the prgsemdei ofldelyydvatinporoppbt getepgértsior aften thed

Cl- C3-al kyl group, an optionally substituted group that is selected from

C2- C6-al kenyl,  C2-£6d Alnktiohy |s activatéDmCie wag it s kfedm36-diRsRNRE YEthe! . aryl,
het eroaryl, (G -C8-al kyl)C3-C8-cycloal kyl, (G -C8-al kyl)aryl, or

(G -Cg-al kyl) het ero&[yl group, or is reacted in the presence of a catalyst
with a silicon conpound of formula (I1V) //pU (R6)3-Si-R3 in which R6 neans
a d-Cs-alkyl g ,ogp and R3 has the above- indicated neanings, or A2, an
a-keto acid (I‘fvgﬂ,C ithers@itheF i fi ed according to the nethod that is known to 130

1s reacted in the presence of a catalyst with alkyl metal compounds of
general formula (TVa)
R*M

in which M stands for an alkahi metal, MgX or ZnX, X stands for
halogen and R? stands for a C;-Cs-alkyl group that is optionally
substituted, independently of one another, by one or more groups
selected from halogen, hydroxy or C;-Cs-alkoxy, or an optionally
partially or completely fluorinated C;-Cs-alkyl group, an
optionally substituted group that is selected from C,-Ce-alkenyl,
C,-Cs-alkinyl, C3-Cs-cycloalkyl, C3-Cs-heterocyclyl, aryl,
heteroaryl, {Cy-Cg-alkyl)Cs-Cg-cycloalkyl, (C;-Cs-alkyharyl, or
(C,-Cs-alkyl)heteroaryl group,

or

is reacted in the presence of a catalyst with a silicon compound of

formula (IV)
R);-SiR’
in which R® means a C;-Cs-alkyl group and R* has the above-
indicated meanings,
or

A2,  an a-keto acid (II), is esterified according to the method that is known to



one skilled in the art, the a-keto ester (V) is then reacted as described in
Al with an al kyl netal conmpound (Na) or a silicon conmpound of formula (1V),
optionally the ester is cleaved according to the nethod that is known to
one skilled in the art, and a conpqgaad of forrmula (VI) is obtained, in which
R7 means Cl -CS-al kyl or hydrogen, and the latter then is reacted with an
amne of formula @@-NH2 in which QZ neans qui nazolinyl, quinoxalinyl,

cinnolinyl, indazolyl, phthalazinyl, naphthyridinyl, benzothiazolyl,
di hydr oi ndol onyl , dighydkidie8 &l meqhoméla-kasegte 3 Gleiredied dstitebied i in
optionally after the acid function is activat and/or optionally in the

Phat i< opti onarly Sobyifenelil s B @?ﬁﬁv%t ?ﬁ grcgﬁnﬁa##e”e oo

conmpound of forrmula (VII1) or (VIII g A-. tfi |~ Mq in
which A, B, R, R2, amulmélwawcmnﬁﬁy %ﬁ@r iSer?fﬁ’afl éEFOﬁ@BEi“h@@ meﬂamhtha means

any | eavi ng group 131 is reacted with a conmpound of formula (I1X) or (X
is known to one skilled in the art, and a compound of formula (VI)

i gt
:ﬁoﬂmﬂ
v
is obtained,
in which R” means C;-Cs-alkyl or hydrogen,
and the latter then is reacted with an amine of formula
Q*NH,
in which Q* means quinazolinyl, quinoxalinyl, cinnolinyl,
indazolyl, phthalazinyl, naphthyridinyl, benzothiazolyl,
dihydroindolonyl, dihydroisoindolonyl, benzimidazolyl or
indolyl,
optionally after the acid function is activated and/or
optionally in the presence of a catalyst,
or
B for the case that B means a methylene group that is optionally substituted
by a methyl or ethyl group,
either a compound of formula (VII) or (VIH)
g g # RFER
Am B A%B"'LG

o o
fvin i)y

in which A, B, R!, R?, and R® have the above-indicated meanings,

and LG means any leaving group,



a.NHR a.NCa pX) 00 in which RO neans a hydrogen atom a Cl-C5-acy
group or a Cl- Cs-al koxy group or an aryl oxycarbonyl group, and Q neans a
qui nazol i nyl, quinoxalinyl, cinnolinyl, indazolyl, phthalazinyl,
napht hyri di nyl, benzot hi azol yl, di hydroi ndol onyl, di hydroi soi ndol onyl ,
benzi m dazol e or indolyl group, and an optionally internedi ately formnmed
oxazol i dinone is cleaved to obtain conpounds of fornmula (1), or conpounds
of formula (VII) or (VIIl) are reacted with nitrogen nucl eophiles,
optionally then it isgeactafiumllawpmpotrveofifergea(BX)tdidX) are known to one
skilled in the art, or a transition netal -catal yzed hydrogenation is
performed to obtain conpounds afHfornul a (X§=cBh R (XI) which then
optionally is reacted under basggcatal ysis or ggansition-netal catalysis
with a derivative of the heterocyclic conpounds quinazoline, quinoxaline,

G hydr of mol one.di hyar ol CHTRE SHERE BuNYokF G & G4k ERE Bral o
2?![ ?ggpaagg according t ch-ge]kogtgpo%% c}rr;gtar)ilgxyiégr%mogyltg(}ogpr:eands killed in the

Q means a quinazolinyl, quinoxalinyl, cinnolinyl, indazolyl,

phthalazinyl, naphthyridinyl, benzothiazolyl, dihydroindolonyl,

dihydroisoindolonyl, benzimidazole or indolyl group,
and an optionally intermediately formed oxazolidinone is cleaved to
obtain compounds of formula (T},

or
compounds of formula (VII) or (VIII) are reacted with nitrogen
nucleophiles,
optionally then it is reduced with the reagents that are known to one
skilled in the art, or a transition metal-catalyzed hydrogenation is
performed to obtain compounds of formula (XI)
R} Rt R’
A%B'NH’
xn

which then optionally is reacted under base catalysis or transition-metal
catalysis with a derivative of the heterocyclic compounds quinazoline,
quinoxaline, cinnoline, indazole, phthalazine, naphthyridine,
benzothiazole, dihydroindolone, dihydroisoindolone, benzimidazole or
indole that is halogenated according to the method that is known to one

skilled in the art,

or



by conpounds of forrmula (XII), produced according to the nmethods that are
known to one skilled in the art from conpound (VI) by neans of reduction or
al kylation, a txlIl in which R8 means hydrogen, nethyl or ethyl, being
reacted under conditions of reducti¥3 am nation wi th conpounds of the
formula QNH2, in which Q has the above-indicated neaning. 11.

Phar maceutical preparations that contain at | east one conpound according to
one of the preceding clains or m xtures thereof as well as pharmaceutically
conpati bl e vehi cl esby d@npdisds of fartmalay(@if) opmdscedacoordinggottioe methiods thaf or t he
production of a pharmaceutical agent. 13. Use of the conpounds according to

claiml| for the prodyekneAnadb ofe skill&] MBEEa: HoR caffiind(9T) By ReddsHg
i nfl ammat ory di seases.

reduction or alkylation,

RL R R
RN
&
(XN
in which R® means hydrogen, methy! or ethyl,
being reacted under conditions of reductive amination with compounds of
the formula
Q-NH,
in which Q has the above-indicated meaning.

11. Pharmaceutical preparations that contain at least one compound according to
one of the preceding claims or mixtures thereof as well as pharmaceutically compatible
vehicles.

12. Use of the compounds according to claim 1 for the production of a
pharmaceutical agent.

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

pharmaceutical agent for treating inflammatory diseases.



