; STUWKKYZe3eTZaT! /26702 Phenoxyphenyl al kanesul phon
PCT/ EPOL/ 1056 Oi}%\g&ﬁventi on relates to novel phenoxyphzlhéillgpol/"’564

al kanesul phonat es, processes for their 5 preparation, their use for
produci ng nedi canents for the treatnment and/or prophylaxis of diseases, in
particular for the treatnment of states of pain and neurodegenerative

“di sorders. Among the constituents of the-henp plant (CannﬁﬂﬂﬂWﬂ%NﬂMﬂmm t he
one of nost 10 pharnmacol ogical inportance is (err)9-tetra

((err)9-THC) which causes the essential effects of cannabi s omsplse hunan
central nerv no¥ { hesull ] hi stori cal and contenporary

t herapeutic roducts conprise inter

anal gesia, enesis, anorexia, glaucoma and novenent dlsorder mmmummummwmm
two subtypes of cannab|n0|d receptors and one splice variant hayg,
identified. CB 1 and CB2 receptors have seven transnenbrane reglons and

bel ong 0t honfahbighlre @i h8LI HHRLBH A SRR fnoThES Focksiceqaibgr and

the splice variant I'ze nervous
system sThe G3eparatieapt ﬂfelrha@e b&@npfomuaﬂgrrmsaimmeﬂtst Her nké i pbamaht tandfoue,
especially in leucocytes, spleen and macrophages. 20 Several classes of
structures hawephdans eifsdiseasesy ino parsicelar dor dheriegsiment dof staesst of pagormndt s:
cl assi cal cannab(ﬁpm ds tsg% for exanple, ©9-THC, noncl assi cal

cannabi noi ds "SI L4 é%?é%pﬁ am noal kyl i ndol es, and ei cosanoi ds. The
| atter includes the endogenous CBl receptor agoni st anandam de. 25

WO A- 98/ 37061, WO A- 00/ 10967 and WO- A- 00/ 10968 descri be certain

aryl oxyphenyl A@D%ﬁb@ opstivritse o1 abe dierima ipland (Fanrabispsasivahgbai enes of gnosthe

T ASHhSSAALE oA S hrorafab AR Yk PSRN, 7,
30, 841-847 3é39en41a1 Ei*’f‘éé'i%f &Gﬁmb@%ﬁ?{he %maﬂ%{%m]l?&flvdéb %?it&ﬁq@l\fsfjr Pé&teftial

p- phenoxyphenyl al kanesul phonat es and their hypochol esterol aem’'c or
hypol i pi daenilustefi¢abaind contemparchdy tthemapeunerappilqatnqmseoibmmhlamyiroducts comprise
al kanesul phonat es and their use as herbicides (1), antiJm crobial agents

(2), |ubricarPr pha analgesia; qmess Aorexia, glayeorag g MPYRMEN AISPrdEnmy  and synt heti ¢
internediates (5) are known: ( 1 ) EP-A-0 023 725; US-A-3,929, 903;

US- A4, 415, 354; Chem Abstr. 1979, 91, 175034 (JP-A-54066631); Chem Abstr.
1981, 95, 10 TGE562 tWd Rubtyss 15t esBhbingdderceptirstand dr@8splic®S/ariai@SERE been

(JP- A-5604685, t 1981, 95, 168789 56079665

Mot r 1989, biNedcOB1 @3RG oIy S5VeptonY R Biene EIOBEA B PTg 10 75,4,
US- A-3, 629, 47e tiigiy 8t & grofdde: Pretettof; The CBI rddepto atf BvArzht 656
Chem Abstr. 1975, @3, T gl fﬂ%-%o%@sws) (3) usﬁA-§,3466, 127 (4

Us- A- ;]1 337 19UB14 & nthelnlogabized in the c&@il nethv@ds sR&ER Ql"}(e\IFBZ\rc{aeplar?%G;e;en
Tet r ahedr 0,,46, 4161-4164, 1998, 39, 435-4 It was
an obj ect of ng%d ’E‘F’é‘g’e‘ﬁtt&‘? H?TP[])WSP% efﬂe&?mﬂé‘%ﬁ‘fﬂ‘fﬁtﬁ? SBleen fndmagreR a&@*onl sts
with ingyoved effect. 20 This object is achieved by the novel conpounds
according to the invention. The present invention therefore relates to
novel conpouriyvent ctahees genenaturdsohave! ieen disclosed to date for cannabinoid receptor

agonists: classical cannabinoids such as, for example, A9-THC, nonclassical
cannabinoids such as, for example, aminoalkylindoles, and eicosanoids. The latter
includes the endogenous CB1 receptor agonist anandamide.

25
WO-A-98/37061, WO-A-00/10967 and WO-A-00/10968 describe certain
aryloxyphenyl alkanesulphonates as cannabinoid receptor agonists for the treatment of

neurodegenerative disorders.



25 O (I)~ O -3 in which Rl denotes hydrogen, C 1-C4-al kyl, hal ogen,
trifluoronmethyl, trifluoronethoxy, cyano or nitro, 5 R2 denotes hal ogen,
trifluoronmethyl, trifluoronethoxy, cyano or nitro, R3 denotes C4-Cr7-al kyl
whi ch may be substituted one or nore tinmes by fluorine or chlorine, 10 R4
denot es hydrogen or hal ogen, and A denot€3-oxygen or NH. 15 The conpounds
‘according to the invention may exist in stereoisoneric fornms which either
are related as inmge and nminor image (enantioners) or are not related as

| mage and M QM-S ABIR7S.iBSiA PHIRhGLr. 1998, DDVIADYII934 [ R PRSC (3! Fifler
enantiomers or dias eredners or ‘respective mXtures tHhereo These M xt ur es

of enanti onerSecabsp. Giiols 197K GOp84]-84thakik/ seipamaseid 1978, 6251 780eDlsdalisvlosedl | y
uni form conponents in a 20 known nmanner. The compounds according to the

i nventi on nmyECHRIBo PHRhenaxyphenyl o Alkangsuinhenatess Ands th%f‘@’P@WSFP&‘;/la@@Weﬂal |y

be made here olzahéém\gneﬁgctor gani c or inorganic bases or acids. 25 For the
pur poses of t esent 1 nvention, physiologically acceptable salts are

- preferrad. Physiol ogically acceptable salts of the conpounds according to

the invention may be salts of the substances according to the invention

with mineral Ined slonmg»@hen@xmbmd aljjanesipheantes a@stﬂwg uspas herbigides|(}),
f d | t 5,3 drochl dr ob

B phur o aciomioRahabs Qo oMty e sl fordenfeentyil Rt R aff o

acid, tol uenaghihefi®Htémdiaths (5) aré kABWA SN HP-REPOI X785 UB-A-3,929,903; US-A-

naphthalenedlsulphonlc aci d, acetic acid, propionic acid, lactic acid,
tartaric aci dl 418,35% Chami dbstf. U889, %, 485034 (FRrAe 5406663 t); Shelerbur. d98L 2,

R I T e S e
are sodium  gpes 1981, 95, 168789 (JP-A-56079665); Chem. Abstr. 1989, 111, 2678 (JP-A-
63104903); (2) DE-A-14 93 776, DE-A-21 31 754; US-A-3,629,477;, US-A-
3,772,445; US-A-3,850,972; CH-B-450 347, CH-B-459 656; Chem. Abstr. 1975, 83,
72725 (JP-B-50003375); (3) US-A-3,346,612; (4) US-A-4,837,197; (5) Chem. Abstr.
15 1997, 127, 26629 (JP-A-09087210); Tetrahedr. 1990, 46. 4161-4164, J. Am. Chem.
Soc. 1998, 39, 435-436.

It was an object of the present invention to provide cannabinoid receptor agonists

with improved effect.

20
This object is achieved by the novel compounds according to the invention.
The present invention therefore relates to novel compounds of the general formula
@,
25
4 R’
R?
2 1 b
o c 9
A o,
O



pot assi um magnesium or calciumsalts, and ammonium salts derived from
anmoni a or organic am nes such as, for exanple, ethylamne, di- and
t.riethylam ne, di- and triethanol am ne, dicycl ohexyl am ne,

di met hyl am noet hanol , arginine, |ysine, ethylenediam ne or

2- phenyl et hyl ami ne. 10 The present invent3en al so includes amoni um
conpounds whi ch can be prepared by converting the free am nes by

al kyl ati on. For the purposes of the present invention, the substituents
general ly ha"iﬁ&ﬂf&lfm | owi ng 15 neani ng: Cl-C4- Al kyl represents for the

pur poses of the i1nvention a straight-chain or branched al kyl radical having
1 to 4 carbon atons. Exanples which nay be nentioned are: nethyl, ethyl,

n- propyl , isg&ropyl , h-hutyl, i-butyl, s-butyl and t-but)%{l .20 CA4-C7-A1 1
represents fok thelepotepdwarogsn, Ckakodnbaloacm wilugromathidy fiflnosemethaxyhed
al kyl radi cal havics, Sof Rer6. carbon atoms. Exanpl es which nay be nentioned
are: n-butyl, i-butyl, s-butyl, i -butyl, t-butyl, i-pentyl, n-pentyl,

hexyl, & heptyl. Preference is given to n-butyl, n-pentyl and n-hexyl. 25
Hal ogen includes for the purposes of the invention fluorine, chlorine,

bronmi ne and iRdi nelenetgs balpgen, Hifluqromethil triflyorpmethexy, cyancgrafisp.ence i s gi ven
to conpounds of the general formula (1) 30 in which -5 Rl denotes
hydrogen, fluorine, chlorine, methyl, trifluoronmethyl, trifl uoronethoxy,
cyano or nitrR} R2efeRo 0T LdikflrvKich niafibel substiti®d oyik or infdré livfes OyeEtdvemy .,
cyano or nitro, 5 R3 denotes n-butyl, n-pentyl, 4,4,4-trifluorobut-1-yl or
5,5,5-trifl uoroperfrchlogine, R4 denotes hydrogen, and 10 A denotes oxygen.
Partic r preference is given to conpounds of the general fornmula (1) in
which 15 Rl, R2, R3, R4 and A have the abovenenti oned neaning, and there is
a hydrogen atpi i niepoes hi@ogeéh fhatd@npiv@ny! ring substituted by Rl and R2.
20 This can be illustrated by the followng diagram R 31 R2 21 Oa ~~ O
A-S-R3 (la) O

A denotes oxygen or NH.

15 The compounds according to the invention may exist in stereoisomeric forms which
either are related as image and mirror image (enantiomers) or are not related as image
and mirror image (diastereomers). The invention relates to the enantiomers or
diastereomers or respective mixtures thereof. These mixtures of enantiomers and
diastereomers can be separated into stereoisomerically uniform components in a

20 known manner.

The compounds according to the invention may also be in the form of their salts.
Reference may generally be made here to salts with organic or inorganic bases or
acids.
25
For the purposes of the présent invention, physiologically acceptable salts are
preferred. Physiologically acceptable salts of the compounds according to the
invention may be salts of the substances according to the invention with mineral
acids, carboxylic acids or sulphonic acids. Particularly preferred examples are salts
30 with hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,

methanesulphonic  acid, ethanesulphonic  acid, toluenesulphonic acid,



Ra Very particular preference is given to conpounds of the general fornula
(1) 25 in which -6 R, R, R3, R4 and A have the abovenenti oned neani ng,
and R and R2 occupy positions 2 and 3 on the phenyl ring. 5 The positions
of R and R2 on the phenyl ring can be illustrated by the foll ow ng
diagram R, 3\ R2 1 / 1ab\c4/ R434:- or ~R2 11 abO\c OA-S-R3 ~
A-S-R3/ O.4 (Ib) 10 Very particular preference is |likew se given to
conpounds of the general formula (17 in which R, R2, R3, R4 and A have the

abovenent i oneg,ieaRIHEkLNIEAid e éhﬁlehémlanﬁﬂdnh@ A Qbettd8cile FGhiE agigal -

The position of A on the benzenée radical can be Iflustrated
fol | owi ng di dactaracidrtartaric heid, Gitréic acidyfumaric acid, maleic acid or benzoic acid.

Physiologically acceptable salts may likewise be metal or ammonium salts of the
5 compounds according to the invention. Particularly preferred examples are sodium,
potassium, magnesium or calcium salts, and ammonium salts derived from ammonia
or organic amines such as, for example, ethylamine, di- and triethylamine, di- and
triethanolamine, dicyclohexylamine, dimethylaminoethanol, arginine, lysine,

ethylenediamine or 2-phenylethylamine.

10
The present invention also includes ammonium compounds which can be prepared
by converting the free amines by alkylation.
For the purposes of the present invention, the substituents generally have the following

15 meaning:
C,-C4-Alkyl represents for the purposes of the invention a straight-chain or branched
alkyl radical having 1 to 4 carbon atoms. Examples which may be mentioned are:
methyl, ethyl, n-propyl, isopropyl, n-butyl, i-butyl, s-butyl and t-butyl.

20
C4-C7-Alkyl represents for the purposes of the invention a straight-chain or branched
alkyl radical having 4 to 7 carbon atoms. Examples which may be mentioned are:
n-butyl, i-butyl, s-butyl, i-butyl, t-butyl, i-pentyl, n-pentyl, hexyl, or heptyl. Preference
is given to n-butyl, n-pentyl and n-hexyl.

25
Halogen includes for the purposes of the invention fluorine, chlorine, bromine and
iodine. Chlorine or fluorine are preferred.
Preference is given to compounds of the general formula (I)

30

in which



OASR3O(lc) 5 10 15 Very particular preference is given to conpounds
of the general fornmula (1) in which RL, R2, R3, R4 and A have the
abovenenti oned nmeaning, R and R2 occupy positions 2 and 3 on the phenyl
ring, and Ais in position ¢ of the benzene radical. The positions of RI,
R2 and A can be illustrated by the followwng diagram R 3 Rz 2/ bc
A-~-R3 0~ OR4 -Rs O(ld) In addition, a process for preparing conpounds of
the general fornmula (1) has been found and is characterized in that a

conpound of tgle ggRRsRE | AYAREE, (! IfludAneR’ éhibife,d methyl, trifluoromethyl,

trifluoromethoxy, cyano or nitro,

R? denotes fluorine, trifluoromethyl, trifluoromethoxy, cyano or nitro,

5 R3 denotes n-butyl, n-pentyl, 4,4,4-trifluorobut-1-yl or 5,5,5-trifluoropent-1-yl,
R* denotes hydrogen, and
10 A denotes oxygen.
Particular preference is given to compounds of the general formula (I)
in which
15

R! R R? R* and A have the abovementioned meaning, and
there is a hydrogen atom in position 4 of the phenyl ring substituted by R!and R%

20 This can be illustrated by the following diagram:

(1a)

Very particular preference is given to compounds of the general formula (I)
25

in which



20 in which R, R2, R4 and A have the abovenenti oned neani ng, _g_5 10
is reacted in an inert solvent in the presence of a suitable base and,
where appropriate, in the presence of a phase-transfer catalyst with a
conmpound of the general fornula (l111) X1-S~2-R3 in which X represents a
sui tabl e | eaving group, and R3 has the ab®venenti oned meani ng. The
conpounds of the general formula (1)7 are novel and can be prepared in

anal ogy to generally known processes by initially reacting a conpound of
the general fror gBIRS, kB ahd W)haths tie bovaBRIbHEd Gleahing, gaNeral formula (V) R- X
| / R(N ~/ EYRA 20 in which R, R2 and R4 have the abovenenti oned
meaning, (V), a) Y represents a hydroxyl group and X represents a suitable

| eavi ng groquZS 8{2 conversei&l 9) é/ repLeSEnt .a suitable | eaving group and
‘“’39 s 2’and 3 e

X represents FEGHPYRASY on'the phenyl ring.
5 The positions of R! and R? on the phenyl ring can be illustrated by the following
diagram:
4
R 3 4 RA3
2 or R o
R b b (Ib)
2 c Q c 9
@—A—E—Rs \@'A—-ﬁ—Ra
R* : R* ©
10 Very particular preference is likewise given to compounds of the general formula (1)
in which

R! R% R}, R* and A have the abovementioned meaning, and
15

A is in position ¢ of the benzene radical.

The position of A on the benzene radical can be illustrated by the following diagram:



and E represents a nitro group or a group of the formula -O-R5, 5 in which
RS represents a suitable hydroxyl protective group, in an inert solvent in
the presence of a suitable base and, where appropriate, in the 10 presence
of a copper(l) or copper(ll) compound to give a conpound of the general
formula (M) R~ _ RR OE Ra 15 in which F; R2, R4 and E have the
abovenenti oned neaning, and [A] then, in the case where E represents a
nitro group, reducing the latter under 20 suitable conditions by
conventional vy ﬁk@i%ultapgzﬂféf&m% i£ SRR 1 ¢bnfouh B8 o BB gertral oMb &y (| | @) -10
R - Rz O~ (lla), NH2 R4 in which R1, and R4 have the abovéenenti oned
meaning, 5 or [B] in the case where E represents a group of the formul a
-OR5, reanLngltge protective group RS under suitable conditions by
conventional ! s to liberate a conpound of the general forrmula (11b) 10

(

5 R', R?, R? R* and A have the abovementioned meaning,

R! and R? occupy positions 2 and 3 on the phenyl ring, and

A is in position ¢ of the benzene radical.
10
The positions of R, R? and A can be illustrated by the following diagram:
R\.3 2 RA3 :
R*2 R’ 0
Tab 8 o 20,0 1
a CA—“—R or a cA—"—R (Id)
o ISR
R* R*
15 In addition, a process for preparing compounds of the general formula (I) has been

found and is characterized in that a compound of the general formula (IT)

0\@7 (H)’
A—H

20 in which R!, R%, R* and A have the abovementioned meaning,



in which Rl, R2 and R4 have the abovenenti oned neani ng. 15 The conpounds of
the general formula (I1) can also be prepared by reacting a conpound of the
general formula (IV) with a conpound of the general formula (VII) -11 R
XR ~/ AHRa Y (N> (v~ in which Rl, R2, R4, A, X and Y have the
abovenentioned nmeaning, in an inert solveBt in the presence of a suitable
base and, where appropriate, in the presence of a copper(l) or copper(Ill)

conpound. 10 The processes according to the invention can be illustrated by
way of exanmplig RYctbdeinf o liuk %l%ﬁgﬁ% presén%e 50flg ﬁltable Eaée %d'; k@ﬂ]ﬁe \
O Rs Kz--3-~/ / optionally with Cl or Br = or
Benzyl R Rz #ppropbaRs ih the presence of a phase-transfer catalyst with a compound of the
general formula (IIT)
5 X'-s0,-R? (1),
in which
X! represents a suitable leaving group, and
10
R} has the abovementioned meaning.
The compounds of the general formula (II) are novel and can be prepared in analogy
to generally known processes by initially reacting a compound of the general formula
15 (IV) with a compound of the general formula (V)
R
2 X
R av) O ),
E
Y R*
in which
20
R!, R? and R* have the abovementioned meaning,
a) Y represents a hydroxyl group and X represents a suitable leaving group
25 or conversely

b) Y represents a suitable leaving group and X represents a hydroxyl group,



R Rs = Benzyl: Hz, Pd/C Rs = CH3: HBrlglacial acetic acid, BBr3 or
BCI3/NBU4l R - Rz HO~ HRz | KHO\ OH/ +/ -.--~1 /| X R4 R4 R3SO -Cl
X = Cl or Br NaOH / NBu4Br or NBu40OH Inert solvents for the purpose of the
invention are solvents which are unchanged or are only inconsiderably
changed under the chosen reaction conditi%ns. Exanples of inert solvents
suitable for the process (Il) + (Il11) -> (I) are ethers such as, for
exanpl e, diethyl ether, glycol nononethyl or dinethyl ether, dioxane or

t et rahydrof ur,gg, or hydrocarbons such as benzene, toluene, xylene,

cycl ohexane or petroleumfractions or hal ogenated hydrocarbons such as

nmet hyl ene chl oride, chloroform tetrachl oronethane, or dinethyl sul phoxide,

di et hyl f or i de, hexa .- 13 et hyl phos ram de, ethyl acetate,

pyri dine, trifet hyPSRIFFEISH PP EHUP L2 EQ?“H @ﬁ?%@ﬂ“&e‘%&& ble to use

m xtures of the said solvents, where appropriate also wth water. Mthyl ene
chl oride, nethylene chloride/water, tetrahydrofuran, di oxane and

di oxane/swat erinahgchparti cul arly preferred. 5 Bases suitable for reaction
(rr)y + (1rr) -- (1) are organic amnes, in particular
tri-(C1lC6)-al kyl am nes such as, for exanple, triethylam ne or

di i sopropyl etgsyl am r ] ridi ne, nethyl piperidine,
pi peri di ne orl{ByN- ng%pf]}%eﬁ%rapﬂg%%Zl?&xg}(gr;quﬁfé%eggmg%d al kal i ne earth netal
hydr oxi des or carbonates such as, for exanple, 10 sodi um hydroxi de,

pot assi um hydr oxi de, sodi um car bonate, potassi um carbonate or al cohol at es
such as, for iBRarpFesolyeniin theyprerencs|odaesuiable hape And twiterd peRrepriate, in the

B R

from1l nol tdognul@(VI)i N each case based on 1 nol of the conpounds of the
general fornmula (Il). The process (Il1) + (11l) (1) can also where

appropriate be carried out in the presence of a phase-transfer catalyst.
Quaternary ammonium salts, preferably 20 tetrabutyl anmmoni um brom de, for

exanple are suitable as p -transfer catalyst.
R2
O (VD,
|8
R4
15 in which R!, R?, R* and E have the abovementioned meaning,
and

[A] then, in the case where E represents a nitro group, reducing the latter under
20 suitable conditions by conventional methods to give a compound of the

general formula (Ila)



Suitable as leaving group X1 is, for exanple, halogen, preferably chlorine.
The reactions can be carried out under atnospheric pressure but al so under
el evated 25 or reduced pressure (for exanple 0.5 to 3 bar). They are
generally carried out under atnospheric pressure. The process (II) + (1I1)
-- (1) is carried out in a tenperature rdfige fromOC to 100C, preferably at
0C to 30C - 14 Exanples of inert solvents which have proved suitable for
the processes (IV) + (V) -~ (M) and (I1V) + (M1) ~ (Il1) are the follow ng:
organi ¢ solvents such as ethers, such as, for exanple, diethyl ether,

gl ycol nononet hyl or ding et her, di oxane or tetrahydrofuran, or

hydr ocar bons such as be ol uene, xylene, 5 cycl ohexane or petrol eum
fractions or hal ogenate gir ocar bons such as net hyl ene chl ori de,

hane, or dinethyl sul phoxi de, dinethylformam de,
N- net hyl pyrrol i done, hexag \\phosphoranigmg,ethyl acetate, pyridine,
triethylam ne or picoline. ] h# ew se possible to use m xtures of the
sai d solvents, where approp g with water. Pyridine,

N- et hyl pyrrol i done, 10 di gt iyl f ormam de and di net hyl sul phoxi de are
particularly preferred. The processes (IV) + (V) -~ (VI) and (IV) + (VIl)
-~ (I'l') can al so where appropriate be carried out in the presence of a
copper (1) or copper(ll) conmpound. Copper(l) iodide and copper(ll) oxide are
preferred. 15 Bases_suit e forsthe processes. .(| + ( ~(VI) and (I1V) +
U1y =019 are af R RS an g i befe BEB6SRRREAbae g i par 1 cul ar
sodi um and pot assi um car bonates, al kali netal hydroxides, in particular

sodi um hydroxi de, or organic amnes, in particular tri-(Cl-C6)-al kyl am nes
such as? for exam®re, triethylanmine. Potassium 20 hydroxi de, sodium

hydr oxi de and potassi um carbonate are particularly preferred. The bases are
generally enployed in an anount of fromO0.1 nol to 5 nol, preferably from1l
mol to 3 nol [B]n qRek: 68 WRAS EdrepRsntdRgrllp bteCBARAMNBSRY refBoinganer al
formula (IV) of (V). 25 A suitgble leaving group X in process (IV)~"+ (V)
(V1) variant a) omprotestivepgroupdt yndgy switghle cenditiphs byrcoaventionali methpds to
exanpl e, hal ogen

| ph h , le e '
Fl uori ne, ch|oringﬁﬁghifﬂﬁPﬁggé%@gﬁﬁﬁggﬁfﬁﬁmﬁﬁ(Hi?r example, triflate

10
R1
R2
o (Ib),
|5
R4
in which R', R? and R* have the abovementioned meaning.

15 The compounds of the general formula (I) can also be prepared by reacting a

compound of the general formula (IV) with a compound of the general formula (VII)



-15 The reactions can be carried out under atnospheric pressure but also
under el evated or reduced pressure (for exanple 0.5 to 5 bar). They are
generally carried out under atnospheric pressure. 5 The reactions are
carried out in a tenperature range from20C to 200C, preferably at 100C to
160C. Met hods for reducing an aromatic nildro group for process step (V) ~
(I'la) are known (for exanple R C. Larock, "Conprehensive O ganic
Transformations”, New 10 York, 1989, pp. 411- 415 and the literature cited
therein). The introduction gf1+ hydroxyl protective groups and nethods for
elimnation thereof are kagth (for exanpl e % @ eene, P.G M Wits,

"Protective Goups in O rOynt hesis", 2"d Mew York, 1991 and the
literature cited therei R __# Og. Chem 15 1999 £4, 9719-9721 ). Exanples
of suitable protective grpup RS for the reacgt'on sequence (1V) + (V) ~ (V)
-~ (I'l'b) are nethyl, benzyl, allyl, nethoxynethyl,
2-trinmethylsilylethoxynethyl or trinmethylsilyl. Methyl and benzyl are
preferred. 20 The conpoumuy of the general forvmja (I11) are comercially
avai l abl e, known fromthe literature or can be synthesized in analogy to
processes known fromthe literature (conpare, for exanple, J. Chem Soc. C
1968, 1265; Chem ,Ber. 1967, 100, 1696; fluorinated al kanesul phonyl

chl ori des caﬁn%‘l%‘bt ai ned, for exanple, as described in 25 WO A-98/ 37061 or
DE- A-195422 64). The conpounds of the general forrmulae (1V), (V) and (VII)
are known or can_be prepared by known processes. 30 The conpounds of the
general for mR‘aBz(R‘(/)A,a?EancW)haaeﬁue@bmmt@nccymmng,abl e, known fromthe
literature or can be prepared in analogy to processes known fromthe -16
literature (conpare, for exanple, J. March, "Advanced Organic Chem stry",
4th EBd., WI 8y ani88¢ solR@ftah thSpreacitte 31Q skdidBle sk hite WHer&hiPrbp$at! ihafle
therein; Synthesis 1990, 1145-1147). 5 Surprisingly, the conpounds

accor di ng t o présené¢enfartopper(l3 boeoppex(H) catbpeindange of phar macol ogi cal acti ons
whi ch C@u' d not have been predicted. They are distingui shed by being highly
ef fecti've cannabi noid receptor agonists wth high netabolic stability and
hi gh oral bi ogugrbcbies 'aEébrdiIg%’tlﬁriﬁvénHH_ﬁ cRRbd i1fidtrated ¥y WyfickaBpR bydhe OF al
t herapy. They can be enpl oyed al one or in conbination™w tyh ot her

medi cament s ffollowing diagoashy| axi s and treatment of acute and/or chronic pain
(for a classification, see




"Classification of Chronic Pain, Descriptions of Chronic Pain Syndrones and
15 Definitions of Pain Terns", 2d edition, Meskey and Begduk, editors;

| ASP-Press, Seattle, 1994) and neurodegenerative disorders, in particular
for the treatnment of cancer-induced pain and chronic neuropathic pain |like,
for exanple, that associated w th di abetilé-neuropathy, postherpetic

neur al gi a, peripheral nerve damage, central pain (for exanple as a
consequence of cerebral ischaem a) and trigem nal neural gia, and 20 ot her
chronic pain such as, for exanple, |unmbago, backachg (Iow back pain) or
rheumatic pain. Thgse substances are in addi ti oso suitable for the

t herapy of pri acute ﬁéln of ?ﬂﬁsorl i n and sgiéondary states of pain
resulting therg

M _.and o heragf 3 st ateg”of pain which were
formerly acutelapg Have *beco hr onpgionafipwigth! t able for cogbination with

t he conpounds acfording to € |nvent|<m10 b t he t of acute and/or
chronic pain are9( for exanpl e, opiates, for exanpl madol , nor phi ne,

di hydr ocodei g(g ét F O @ROXY I Bbhnzylt T | cycI ic antidgpressants, for exanple
am triptylin QR PEonvul sant® S, for exanpl e car bar?azepi ne, gabapenti ne,
non-steroidal 30 antiinflanmatory drugs (NSAI Ds), for exarrpl e aspirin,

i bupr of en, naproxen, including COX-2 inhibitors, Ho, R} ecoxi b

cel ecoxi b. -17 The conpounds according to the i F%nt kewi se al so
suitable for the therapy of primary and/or secondhr %@%&C@’aﬁce@taﬁ es of
the brain, for exanple during or after cerebral vfs gr ai ne,

spasti ci ty, hypoxi a and/ or anoxi a whose origin has not previously been
menti oned, perinatal asphyxia, autoimune diseases, ;5 nmetabolic and organic
di sorders which nmay be associated with damage to brain, and damage to
the brain as a consequence of primary brain dis 542 for exanple epilepsy
and at heroscleroticgand/or arteriosclerotic cha . The conpounds
according to the agvention aHO | O suitable for the treatnent of
chronic or psyc t? di sorder{ dh as, ey exdPnleneepression, gastric
ul cers, 10 neurodegenerative di 3qrgers such-ass for anpl e, Al zhei ner's,
Par ki nson's or Hupti ngt oM's dhﬁase, mul tipl e scl erps#s, amyotrophic

| ateral sclerosis™(ALS), neurddtegeneration due toRicute and/or chronic
viral or bacterial infections and multiinfarct denentia. 15 They can
furthernore be enployed in nedicaments for the tregicggng of emesis, nausea,
gl auconma, ast hnf=CHHFexia, convul sions, rheunati MaciEd@uign and novenent
di sorders. The substances according to the i nvent o&wueonafso suitable for
the treatnment of 20 disorders which are caused byybact efial and/or viral

i nfections which are based on direct and/or indi re%:; changes in the i mune
system or on dysregulation with invol venent of t i nmune system such as,

for exanple, for local or system c autoi mune d g (for exanple |upus
erythematosus in all its variants), inflammator d/ or agg oi munol ogi cal |y
rel ated disorders of the joints (for 25 exanple rlheumatoigjarthritis,

rel ated di sorders of the skeletal and nuscul ar syst i @l ammat ory and/ or
aut oi nmunol ogi cal ly rel ated pat hol ogi cal processes,t he internal organs
(for exanple Crohn's disease, ulcerative colitis, RgI oner ul onephritis) and
of the external or gans (for exanple allergic reactions due to intake of

ai rborne 30 gnti nd, of the c raI £rvous .s . (for ex I

mul ¢ pl'e ol apt vy Ficd antrbse S e BverdiShat Seifvat iy BB ERERET ar e
sensory organsge oﬂﬂg'1ﬁ%h¥1d@ﬂagfy%angedlﬁd§qﬁ@@ﬂﬁéﬂ réaBérPéoritiops Munol ogi cal

di sorders of the blood-formng system and of the i mune system (for exanple

rejection reacti ons AIDS) itself, and for cutaneous di sorders of

i nfl ammat ory and/ m*runol 0 cal n in hurra&a aﬂbanl These
subst ances als® ri“?‘l‘lé‘)li" 5 suitd %%ﬁb%ﬁ%"c&?ﬁ ds d‘é"r gthersclys
for 5 exanpl s, P& &ample, diethyl ether, glycol monomethyl or dimethyl ether, dioxane or

inflammations related to trauma), inflammtory afd @ Tﬁ'l’ﬁrunol ogically
t

tetrahydrofuran, or hydrocarbons such as benzene, toluene, xylene, cyclohexane or
petroleum fractions or halogenated hydrocarbons such as methylene chloride,

10 chloroform, tetrachloromethane, or dimethyl sulphoxide, dimethylformamide, hexa-



They are preferably used for the treatnment of pain, spasticity, cerebral

i schaem as and crani ocerebral trauma. 10 The in vitro action of the
conpounds according to the invention on cannabinoid receptors can be shown
by the followi ng bioassays: 1. Rats CBl |uciferase reporter gene test 15
Stock cultures of a rat CHOCBL reporter -dél-l line were prepared by the

met hod described in WO A-98/ 37061, page 55 et seq. The follow ng test
protocol was used for the substance screening: the stock cultures were

cultivated i
( DVEM F12) iinpiipBbsoRutaA6E i) BRAL Aflaiacteful MH“P Pilnc & i fikgwise
days in each poasible tbesse miMttres @f the saidsoévbats, wiitehe Epﬁiﬁﬁnaeldl@ péth watks, i n

96-wel | pl ates and cultur d at 37C for, 70 eQours Th ultures, were then
cautiously wadREHIeRF + RhIGRESpIATRYIERA f eldeWpteh e tefRYROEYARL | diotae wndh
serumfree U 1@5\/&1 er). The substances dissolved in
DVBO wer e di l%éﬁg%}(&}%ﬁé %ﬂr’n gkéf%ﬁpl petted into the test cultures
(rmeaxi murh DMSO final concentration in test mxture: 0.5%. 20 mnutes |ater,
forskolin was added and the cultures were then |ncubat ed in an incubator at
37C for 3 houBases sm@bwpémawh(@ WaHe - kBrre etggm@cpnan@s, impartigylpstringie

| db ddi h
o 165 o abiditings, shoh® b, oL ASEble) et of ﬁﬁf@a?qyéﬁﬁﬂ@@f% ok e

substrate solysdradycR sheh & pidids), m&hﬂpg«%ﬁiﬁ@ ny?éhdﬂne @r N- m&ﬁgﬂﬁ HEne 10
mMMtricine, 1.35 "M -19 S04, 15 TT 8) was added and briéfly
shaken, and tdikali metal m@d&amewﬂltmemhlg’dméumccamws auclhamlﬁu‘tmmplmer a
system T0|naI|v telns érhetest cul tyres were treat

O pal By Biiofite PRtsSlE hydRides S chiPoRRe B Res S FUBEnTth oF ot

The 1C50 val Ugsnahie SaihC b aked ekshpe, to8iud a}ﬁaﬁmﬁtb sap R6@YRABHahblate.
equation, specifically: one-site conpetition). Exanpl e 17 shows an | C50
of 0.81 nM i rlridthdamime pyridineraddZotium hysroxide memwfmcd gene test CHOA uc9
cells were stably transfected with the human CB2 receptor. Transfection, 15
cl one sel ection and test devel opnent were carried out in analogy to the

work on the. e faeslar SERRAIRS empiBfed il Uhdie bEROmAT.PHRA SHAS, pid ?&aﬂlgg

phar macol ogi cal characferization of the cells and for substance testl

The st ddk culframdsmoktoes3 mol,tineacke dasebas@bornl ninlldfsbe corspomds of g gemgiab

medi unm 50% 20, F- éZ&IgDNEM F12) with 10% FCS at 37C under 10% C02 and split
1:10 after 2 fppnya s in each case. Test cultures were seeded with 5 000
cells per well in 96-well plates in DMEMF 12 nmediumw th 5% FCS and
cultured at 37C for 70 hours. The nediumwas then renoved fromthe cul tures
and repl aced The percesst @@Mee (It ~-a{(DH2anmaldo whefdiapprépribte abee cirried humt dnlthe ances
di ssol ved in DVBO (200x final 25 conc tion) were pipetted intQ the test
cultures ( naxar?ﬁsmqawécﬁfmﬁaf-treaﬁfere Faiato umrrta@stamﬁlszmame salgs, spreterahly

m nut e at eneyfHRtikRnoRiuAPSroRHEE ForexdmbliEare suitable as phase-transfer catalyst.

Suitable as leaving group X! is, for example, halogen, preferably chlorine.

The reactions can be carried out under atmospheric pressure but also under elevated
25 or reduced pressure (for example 0.5 to 3 bar). They are generally carried out under

atmospheric pressure.

The process (II) + (IIT) — (1) is carried out in a temperature range from 0°C to 100°C,
preferably at 0°C to 30°C.



cul tures were then incubated in an incubator at 37C for 3.5 hours. The
supernatants were then renoved and the cells were |ysed by adding 25 ul of
{ysis reagent (25 mMtris phosphate, pH 7.8 with 2 nM DITT, 10% gl ycerol, 3%
Triton X100). Inmediately 30 thereafter 50 ul of l|uciferase substrate

sol ution, doubly concentrated, (5 nmM ATP14t mM luciferin, 0.2 nM coenzyne

A, 10 mMtricine, 1.35 nM MgS04, 15 nmM DIT, -20 pH 7. 8) wer e added and
briefly shaken, and the luciferase activity was determ ned using a

phot onul ti pl iBGnfAd¥E0R TRAS WoiveltsS ¥Hiem Kév‘@”ﬁfﬁifeéukultaﬂhe ﬂo?591eV%¥6b%§se¥"er e
cal cul ated using the G aphPad PrisnmTM program (H Il equation;

speci fical |y (Bvie+ GV)e)MDrpm(IN)df()VH)?ﬁ (H) anhthgfdlhwnmg omrgmmesolvmtﬂmmhas
Menbrane protein is prep?red fr fé@}llous ti sues and frgm cel

standar(cji met HEES, speh B+ Oérexama I‘?tb‘a’nﬁ Bﬁ\/ﬁ’@“ﬁ?’eihé! or dime ?‘&lnﬁt@efare
Phorough y o, & fehptot °‘p'i‘3,a’?%‘?}83‘§sh s 155 bopihel, JBluBh Kfifg °

-conpl et ison ofcytlokexane Wb ptiroldurhi fmnohéwer h&lagdnated tiydrathrhope Sudhyasagiehpgne
i ce-cool ed incubation buffer to each tube. Filtration is followed by

was hi ngI wi t h chloridgi  ofchlogefamms i ofetrghioremetiane, f i |arer sdimpathyl ranmlml i nto
vl S, Ol SRRk e P AR ol ilE i el 201 0

invention carpybidineQtHethyldininber pitbligIng likewidetpossiBRIS Yise ?tﬁxtﬁrestQli@Wm
stability investigations The netabolic stability of the conpounds according

to the i nventspbwnﬁanwb@e epRropEate i plse awithi watern Ryrisiusre N-iethylnyaobidone, o J.
Ph 3. .4 |
ctabi 110y andimshiimaiad md deaid sibhomife ad BB B RGEREE 1 1) R

owng to the first-pass effect in the liver (phase 1 reactions), the
substance is incubated in |ow concentration with mcrosomal protein, with
addi ti on of Ccldfeguoemsses (BY) B0 +o(VRandi{Mite€cVIIEe (THean atsobdiaro appropridtée

i k I f [ [ Pack :
sanpling ta ebepca(;l'r(':leed %{]lt ?n t edbrelscaen%eao 2(1) rcr:g%)}l)e%(lflopec%f)gerr(ﬁ)r gorlrlllpc(:)alllrr]lg.e rCroffj)lper ard

iodide and copper(Il) oxide are preferred.

15
Bases suitable for the processes (IV) + (V) = (VI) and (IV) + (VII) — (II) are alkali
metal carbonates and bicarbonates, in particular sodium and potassium carbonates,
alkali metal hydroxides, in particular sodium hydroxide, or organic amines, in
particular tri-(C;-Ce)-alkylamines such as, for example, triethylamine. Potassium

20 hydroxide, sodium hydroxide and potassium carbonate are particularly preferred.

The bases are generally employed in an amount of from 0.1 mol to 5 mol, preferably
from 1 mol to 3 mol, in each case based on 1 mol of the compounds of the general
formula (IV) or (V).

25
A suitable leaving group X in process (IV) + (V) — (VI) variant a) or Y in process
(IV) + (V) = (VI) variant b) is, for example, halogen or a sulphonato group such as,

for example, triflate. Fluorine, chlorine or bromine are preferred.



-21 As conparison with an exanple from WO A-98/ 37061 showed, the conpounds
according to the invention are nore netabolically stable in this test:
Table 1 5 F3 RRFmax [ % Exanpl e 304 from WO A- 98/ 37061CH3CH32Exanpl e
15C1CH34Exanpl e 17HOCF340 The bioavailability of the conpounds according to
the invention, and other 10 pharmacoki netlbe paraneters, can be deternined
invivo in the follow ng way: 5. Pharmacokinetics in the rat a) |Intravenous
infusion 1 S The substance is infused through a Braunule in a lateral tail

vein direct! yrHeYesctfoR ckH BOCardibd 9aMuieR atniésphkAd ﬁ&urﬁbaaaléobﬁ@&e?éle%&e@
syringe is used for accurate adm nistration of the chosen dose and vol une.

A Braun Mel sworgeduckid presSizd {fotf Example 0.5 tai§ ddr)f Theyt ire genérally oarrie@ Oubjyinder al
adm ni stration The substance is adm ni stered as bol us by gavage. c)

Sanpl i ng and ANYPHRETIC Press¥e.p| ood and pl asna Bl ood sanpl es are col | ected
from catheterized aninmals (jugular vein) in heparinized tubes. The blood is
centrifuged and the plasma is prepared in a 5 suitable manner for anal ysis
(LC- MB-1§5) . The phcionsarescagicnl ad iah temperdBrarange frmm2§ et 200PC, preferably
Pharmacol cineti¢ results 10 Mcrosomal data (rat liver microsones) predict
a maxi num po?éiléQg@vléiO?‘ébi lity of up to 100% The phar macokinetic
paraneters for Exanple 22 derived fromthe in vivo experinents (rat) are:
15 Oral data: (dose: 3 ng/kg): AUCS, a: 0.102 kg*h/1, Cm-,s,a: 0.0198 kg/1,

t", ~ 2.29 h,Méthdds Zor3fedbcing: an3af¥matic nitro group for process step (VI) - (Ila) are
known (for example R. C. Larock, "Comprehensive Organic Transformations", New

10 York, 1989, pp. 411- 415 and the literature cited therein).

The introduction of hydroxyl protective groups and methods for elimination thereof

are known (for example T.W. Greene, P.G.M. Wuts, "Protective Groups in Organic

Synthesis", 2" Ed., New York, 1991 and the literature cited therein; J.Org. Chem.
15 1999, 64, 9719-9721).

Examples of suitable protective group R> for the reaction sequence
aV)+(V)> (V) > (IIb) are methyl, benzyl, allyl, methoxymethyl,
2-trimethylsilylethoxymethyl or trimethylsilyl. Methyl and benzyl are preferred.
20

The compounds of the general formula (III) are commercially available, known from
the literature or can be synthesized in analogy to processes known from the literature
(compare, for example, J. Chem. Soc. C 1968, 1265; Chem. Ber. 1967, 100, 1696;
fluorinated alkanesulphonyl chlorides can be obtained, for example, as described in

25 WO-A-98/37061 or DE-A-19 422 64).

The compounds of the general formulae (IV), (V) and (VII) are known or can be

prepared by known processes.

30 The compounds of the general formulae (IV) and (V) are commercially available,

known from the literature or can be prepared in analogy to processes known from the



I .v, data: (dose: 0.3 ng/kg): AUCst~,a: 0.307 kg*h/1, Cm-,s~"a: 0.5978
kg/ 1, VSS. 4.12 /kg, t"2: 1.6 h. 20 The neani ngs herein are: AUCstand: the
area, standardized to a dose of 1 ng/kg, under the plasna
concentration/time curve; 25 Crax, stand: the maxi num pl asma concentration
after a single adm nistration, standardr26d to a dose of 1 ng/ kg; tmax: the
tinme at which the maxi num plasnma concentration is reached after a single
dose; t1/2: termnal half life; 30 F: bioavailability; in this case the

percentage, GaFRAFEEotphiR, ror exafBE, i Mafc ' RBvarREd Ogarilo €ﬁeﬁ‘\’&'trgh 4"SEd.,
system cal ly avail abl e; 23 55: apparent vol une of distribution at the

st eady st at e Wiltye 1992, pages féﬂfisétandmf)ﬁlenctd'nﬂmmtﬂm citarltheteing Syrghestiel 990,

i nvention ca &e fhﬁ for exanmple, in the follow ng ani mal nodels: 5 6.
Hypot her m a (|1 ‘)1 TRe in vi vo agonistic effect on the CB 1 receptor was
examned in the rat hypotherm a assay. 10 Five m nutes after determning
t he basal body tenperature via an oesophageal tenperature probe, the test
subst anée i s Sadprisingly, etheato(xmomidsye)ccon@ling)tu thel ingcmiop sheeea wahiablei lange sf

orally, only the s ven for the tes epophors EL 1-10% +
G oti 1] ed apbRmscoiE wwfl%wgwém (B VER PEUCISh and 240 m nut s
after oral 15 admnistration. The size of the group for each dose is 5-7

animals (rats). Rat hypotherm a agoni smtest Exanpl eED-10C a) [ng/kg] 2210
They are distinguished by being highly effective cannabinoid receptor agonists with

high metabolic stability and high oral bioavailability. They are thus particularly
10 suitable for oral therapy.

They can be employed alone or in combination with other medicaments for the
prophylaxis and treatment of acute and/or chronic pain (for a classification, see
"Classification of Chronic Pain, Descriptions of Chronic Pain Syndromes and
15 Definitions of Pain Terms", 2™ edition, Meskey and Begduk, editors; IASP-Press,
Seattle, 1994) and neurodegenerative disorders, in particular for the treatment of
cancer-induced pain and chronic neuropathic pain like, for example, that associated
with diabetic neuropathy, postherpetic neuralgia, peripheral nerve damage, central pain
(for example as a consequence of cerebral ischaemia) and trigeminal neuralgia, and
20 other chronic pain such as, for example, lumbago, backache (low back pain) or
rheumatic pain. These substances are in addition also suitable for the therapy of
primary acute pain of any origin and of secondary states of pain resulting therefrom,
and for the therapy of states of pain which were formerly acute and have become
chronic.
25
Suitable for combination with the compounds according to the invention for the
treatment of acute and/or chronic pain are, for example, opiates, for example tramadol,
morphine, dihydrocodeine, dextropropoxyphen, tricyclic antidepressants, for example
amitriptyline, anticonvulsants, for example carbamazepine, gabapentine, non-steroidal
30 antiinflammatory drugs (NSAIDs), for example aspirin, ibuprofen, naproxen, including

COX-2 inhibitors, for example rofecoxib, celecoxib.



20 a) Effective dose for reducing the body tenperature by 1 C The
suitability of the conpounds according to the invention for the treatnent
of states of pain can be shown in the follow ng ani mal nodels: 25 7.

Axot omv of sciatic branches in the rat (chronic pain nodel) Under

pent obar bi tal anaesthesia, the trifturcafl?en of a sciatic nerve is exposed,
and the peroneal and tibial branches are axotom zed after the nerves have
been |igated proxi mal of the axotony site. Control animls undergo a sham
operation. Afftrgreokip@uiedcabidtiy tottH@ invenfidh aeQllRWiseCAlsfiifABleSfof tettheRpy
chroni c nechani cal hyperal gesia. This hyperalgesia is tested, conparlng
with sham op@rf prigvhirpandfat sscondary pathelogiadl statea ofiths brairg for exvsmplc dnring or

(el ectronic van Fr nest hesioneter, IITC.Inc.-Life Science |nstrupents,

Woodl and Hi | 38T %9&6 %S"SF!S’S"PH’em%%‘Q?’aWé%“‘W H $ETANOBIR WaSCASIn
adm ni strati y) at
various ti neglg%e@grgét {ghs%a})%ént @‘s"t“f‘ﬁ‘é&i ermla 4 afghﬁ%,uggtgﬁﬁ ﬂgﬁ ﬂ%‘%ﬁ%em a
in the Sodel nadtabwliciant roagdnyc éﬂsblelemlwlmchim hzfasidbxeiltedrwitlhgiamagb ltey ti{ectaraing

adm ni stration, 60 mnutes before the test). The sgl tability of the
conpounds ac@8f §Amges & thechrain asrd P@weﬂl&ncwaﬁﬁn@w Fain H@queéSat Pregtample

d di d |
Corebrab 1 sc By bad! ABEBsABBIR2aRPet ThrtcRofclollt fanfls. PERERIMNQUAES
in the 15 ratacédddinl t0\¥BeAn9&itdAOME, likewdse 6@itadle Fadthe. tra’dimemouﬁlchmid ¥e

subst ances can be converted in a known nmanner into conventi onal
formul at i ons PSYRIALEG (disordars, suefnt 88 + B5| exampls, | |dgpressiamul g25tricaeissts) s,

syrups,jgemul S n ol ut us r Xi
RUETCATRA T A LR S TR R
t her apeut i caIHmuagﬁon\se dixengep Uind1tipeo Licldrddss, ParaS&Fdphion 18REN Scd&Bsis N(ALS),

concentration of about 0.5 to 90% by weight of the conplete m xture, that

is to say i nngwedegesexatipe Hue taacute andirehronievisdlior beeterialdnfectionscind saultir ange.

infarct dementia.

15 They can furthermore be employed in medicaments for the treatment of emesis,
nausea, glaucoma, asthma, anorexia, convulsions, rheumatism, sedation and

movement disorders.

The substances according to the invention are also suitable for the treatment of
20 disorders which are caused by bacterial and/or viral infections which are based on
direct and/or indirect changes in the immune system or on dysregulation with
involvement of the immune system, such as, for example, for local or systemic
autoimmune diseases (for example lupus erythematosus in all its variants),
inflammatory and/or autoimmunologically related disorders of the joints (for
25 example rheumatoid arthritis, inflammations related to trauma), inflammatory and/or
autoimmunologically related disorders of the skeletal and muscular systems,
inflammatory and/or autoimmunologically related pathological processes of the
internal organs (for example Crohn’s disease, ulcerative colitis, glomerulonephritis)
and of the external organs (for example allergic reactions due to intake of airborne
30 antigens) and of the central nervous system (for example multiple sclerosis,

Alzheimer’s disease, psychiatric disorders) and of the sensory organs, primary and/or



25 The formul ati ons are produced for exanple by extending the active
substances with solvents and/or carriers, where appropriate wth use of

enul sifiers and/ or dispersants, it being possible to use, for exanple in
the case where water is used as diluent, where appropriate organic solvents
as auxiliary solvents. 30 Adninistrationl8akes place in a conventional way,
preferably orally, transdermally or parenterally, in particular

perlingually or intravenously. However, it can also take - 25 place by
i nhal ati on t heedidiaryt ARY/E0MESInAuTASEcal [dNor®¥a BP HR wobalférhﬁréglbﬁt&ﬁ afld DFr ay.,
or topically through the skin. In general, it has proved advantageous to

admi ni st er artheimmuné systeo (fod eganple gejsctiod neggtions,ohlN)dtseoandnfos cutandous,

pref erably abput .0.0Q05. to 1 nmg/k f bod i.ght, .t.0 .achi eve effectiye
Peoul tor Tt magpricts ot morebety ‘s, emindiiefd i of miasas, Si8Hma% 1 ¢ om
the stated anmyied qubstahciPsibo Gt G tHESRBREN RYmBdnish6r thesy diGideR! sugRds! fig mode
of adm nistration, 10 on the individual reSponse to the nedicanent, the
nature d&f it sxhmpleypani on and the tinme or interval over which

adm ni stration takes place. Thus, in sone cases it nmay be sufficient to
make do with | ess than the aforenenti oned m ni nrum anount, whereas in other
cases the UPPRfeylatdhreretBil LQAGEr e HealifenBSE tlcity! QfetrASEHAEmi

admi ni stration egf ‘{T%rger am)untrs, [ tams&l beﬁﬁg’w g%l)cl“g’ toebgiﬁst I‘hl rlr};[ag a?%ese

i n several 1cramiokevebdalataudmses over the day. The determ nation of the
retention tinme of starting conpounds and preparation exanples by HPLC t ook
pl ace under the follow ng conditions: 20 Colum: Kronasil C 18 60*2; vol une

LS LS AR e bR P AN 1

10/ 90; 7.5: Q38éepbors canr Bshown by the following bioassays:

1. Rats CB1 luciferase reporter gene test

15 Stock cultures of a rat CHOCBI reporter cell line were prepared by the method
described in WO-A-98/37061, page 55 et seq.

The following test protocol was used for the substance screening: the stock cultures
were cultivated in 50% of Dulbecco’s modified Eagle medium/50% F-12
20 (DMEM/F12) with 10% FCS at 37°C under 10% CO; and split 1:10 after 2 to 3 days in
each case. Test cultures were seeded with 5 000 cells per well in 96-well plates and
cultured at 37°C for 70 hours. The cultures were then cautiously washed with
phosphate-buffered saline and reconstituted with serum-free Ultra-CHO medium (Bio-
Whittaker). The substances dissolved in DMSO were diluted 1 x in medium and
25 pipetted into the test cultures (maximum DMSO final concentration in test mixture:
0.5%). 20 minutes later, forskolin was added and the cultures were then incubated in an
incubator at 37°C for 3 hours. The supernatants were then removed and the cells were
lysed by adding 25 pl of lysis reagent (25 mM triphosphate, pH 7.8 with 2 mM DTT,
10% glycerol, 3% Triton X100). Immediately thereafter luciferase substrate solution
30 2.5mM ATP, 0.5 mM luciferin, 0.1 mM coenzyme A, 10 mM tricine, 1.35 mM



Abbrevi ati ons aq. aqueous CH cycl ohexane TLC thin | ayer chromat ography DCl
direct chem cal ionization (in M5) DCM di chl oronet hane EAet hyl

acet at eEl el ectron inpact ionization (in MS)ESIel ectrospray ionization (in
M5) HPLChi gh pressure, high performance |iquid

chr omat ogr aphyMenet hyl MAVol ecul ar wei ght MBrass spect r oscopyNVRnucl ear
magneti c resonance spectroscopyRfretention index (in TLC)R~-retention tine
(in HPLO -27 Starting conmpounds Exanple | 5

3- Met hoxy- 1- (\BsdL ¥ baM DT, ;pmhwwa&e@m&wsamﬂyénd%@ﬁfcim 286ty -
met hod A) 14. 7gg (96.0 mmol’) of 3-nethyl-2-nitrophenol, S3.9 g (288 nmol)
of 3- br onpanives neasuvel] dstngBa HahddaBu pamérp systempot assi um car bonate are

i ntroduced into about 600 m of 10 pyridine and heated to about 140C. The
m xture is allowed to cool slightly, and 18.3 g (96 mmol ) of copper(I)

i odi de are adde : hxt .S I Lie f 6

Af ter rem)vaﬁi%o?rl atcﬁgﬁgo {/edr%lItSt%}nlrS]’ vtg'%:u%%t g’ %@5?525? %Ee&?@gat a‘%}}]aﬁggm &%)nghene
and agabn evapadeatrstibn) péreussie soxiiniforil hbads dafoupthe testdi chl or omet hane and
filtered through kiesel guhr. Washing with further dichloromethane is

foll owed by washi ng 15 successively with 5N HCl, 2N NaOH, 5N HCl, water and

brine. The cr r tal : i d i . e and
concent rati o nCTL UMEs yeIY BIRP i BE rhealBienl RGOS (R topRhS 207
(13% HPLC pupécificalgdgneRsite cOmpditipa).cl ohexane/ et hyl acetate 5:1 ) 20 M

(El'): 259 (100% [M+) HPLC. retention tine = 4.94 min 1H NWR (300 Mz,
cbAd 3): (err) /ppm=2.37 (s, 3H, 3.78 (s, 3H, 6.1-6.65 (m 2H),

6. 67-6.,44 , J= . 9 (d, J=8Hz, 1 , 71.14-7.32
(m 2 1. (Zg]El’é%g' ellfspg‘%g"ﬁ/{%ﬂ85@5151?‘5!}%‘}#%%05orret hyl)pheng?<y] benzene

(bi phenyl ether synthesis - nethod B) 30 50.0 g (222 mmol ) of

2- bronobenzotrifluoride, 27.6 g (222 mmol) of 3-nmethoxyphenol and 30.7 g
(222 mol) of2. pot &&B2 lucifenase repostex,gene test oduced i nt o -28 about 450 m of
pyridine and briefly heated to about 100C. The m xture is allowed to cool
slightly, and 17.7 g (222 mmol) of copper(ll) oxide are added. The m xture

is stirred ugiEolucicblixwekadtibly erpsfeatd wathaghe HumbA B2 tevep@b Olvangdection, Af t er
renoval of the solvent in vacuo, the residue is taken up I n dichloronethane

and extlpact e¢lagetsplestiamand,gstadsnrFlopmentawerg. camicd ait i ARalophigstae work wathevashed
with 1N sodi 4P Hﬂr cr)c):(c'egf%r. The following test protocol was used for pharmacological

characterization of the cells and for substance testing:

The stock cultures were cultivated in 50% of Dulbecco’s modified Eagle medium/50%
20 F-12 (DMEM/F12) with 10% FCS at 37°C under 10% CO; and split 1:10 after 2 to
3 days in each case. Test cultures were seeded with 5000 cells per well in 96-well
plates in DMEM/F12 medium with 5% FCS and cultured at 37°C for 70 hours. The
medium was then removed from the cultures and replaced by serum-free Ultra-CHO
medium (Bio-Whittaker). The substances dissolved in DMSO (200x final
25 concentration) were pipetted into the test cultures (maximum DMSO final
concentration in test mixture: 0.5%). 20 minutes later, forskolin was added and the
cultures were then incubated in an incubator at 37°C for 3.5 hours. The supernatants
were then removed and the cells were lysed by adding 25 ul of lysis reagent (25 mM
tris phosphate, pH 7.8 with 2 mM DTT, 10% glycerol, 3% Triton X100). Immediately
30 thereafter 50 ul of luciferase substrate solution, doubly concentrated, (5 mM ATP,
1 mM luciferin, 0.2 mM coenzyme A, 10 mM tricine, 1.35 mM MgSOs, 15 mM DTT,



solution and water. The crude product obtained after drying over nagnesium
sul phate and concentration in vacuo is purified by Kugelrohr distillation.
Yield: 37.2 g (62% HPLC purity 98% Rf: 0.47 (cycl ohexane/ et hyl acetate
5:1) 10 MS (El): 268 (100% [M+) HPLC. Retention tine = 5.14 min 'H NWR
(200 MHz, CDC13): 8 /ppm= 3.79 (s, 3H)-28-56-6.6S (m 2 H) 6. 71 (ddd,
J=8Hz, 2 Hz, 1 Hz, 1 H), 6.97 (d, J8Hz 1 H, 7.17 (t, J=8Hz, 1 H 7.25
(t, J=8Hz, 1 H, 746(td J= 8Hz, 1 H, 7.66 (d, J8Hz,1|—|).15
Exam ne |11 1 2:8P%adt0-addéd and bHeR JOBM(&Y' anidh@e Qydiferake MEREIOX WaS I RARIned

(bi phenyl ether synthesis - nethod C) 20 Under argon, 10.7 g (52.1 mml) of
2- chl or o- 6- ( tusinglaphotomeultigliey b@nqr@measurm sysin (Jrmamatsw). DE- A- 38 36 1S9

2-chl oro-6-(trichl oronmethyl)benzonitrile can be prepared from

2, 6-di net hyl benzonitrile as in Exanple 3 in DE-A-2 214 058] are introduced
into anhydr oug,e i, ihebs \ﬁéré %Elcﬁ%ﬁ tu's.i‘ﬂ@ tﬁ)é( G?api@acﬂPﬁﬁgr M pioeRim ff@lil e4uation;

pot assi um car bonate and 6. nmet hoxypheno stirred at

- 100C fors 5 hspEdnﬁwl]&@ﬂe-lsiteclﬁn}mﬁnm)C]—l and 200 m of saturated brine are
added. After extraction twice with about 300 m of ether, the conbi ned
organi c phases are dried over magnesi um sul phate, evaporated in vacuo and

flash Chronﬁt})graﬁﬂﬁﬂmg%f‘é&ogteg fmethbiangds 9€! Wi th toluene as nobil e phase.

Product fractions ss 30 and a little ether is added

D]

to the remaining oil. The crystals which formare filtered off with suction
and washed wi.th pent ane. -29 Yield: 9. 36 57O HPL i 969 :
0.39 (tol uendy w&ap? PRy el isrepaesdrqupy asioug s § ?‘Ph‘ﬁ 4stmsiy ap} ‘H"/%Odsl-l- NVR

( 200 N;R)B ?C)D%u'ﬁer lgli)_{zlﬁﬁ rf‘gﬁ}d’s 151\%39505 J@g'%u%s@an@g ke F‘?Bet{fﬂgg}g%?ﬂer xg%é 95 i{) SHz,

Exarrpl e |V 1@rdteinZwréhdded pand- the mxitlmcas thoedugiily) mixed and/ incGbated in@abeaterdath at
(bi phenyl ether synthesis - d. D) Under argon, 1.00 g (5.09 nmmol) of
2- chor o- 3- (t A0E e&émmw%w@ eﬂiog of the: tgukasianitisiey ﬁlet)feﬁ?tl%‘f‘SBWPPe% ¥ 0.72

g (5.09 mol )agﬁfn o é&é?édqg‘%fbéf? f %@ﬂnﬁmﬁﬁk tFhtidn i d;(é[éu&% s%h‘ﬁirg with

pot assi um car te are a e mxture Is eate ore
3/4 ml of incubation buffer. The filters are transferred into m1n1v1als, and the

15 radioactivity is determined in a liquid scintillation counter.

The metabolic stability of the compounds according to the invention can be found in

the following in vitro assay:

20 4, Microsomal stability investigations

The metabolic stability of the compounds according to the invention can be measured

in rat liver microsomes (in analogy to J. Pharmacol. Exp. Ther. 1997, 283. 46-58).

25 To determine the microsomal stability and extrapolate to the maximum possible
bioavailability (Fmax) owing to the first-pass effect in the liver (phase 1 reactions), the
substance is incubated in low concentration with microsomal protein, with addition of

cofactors, at 37°C for 15 minutes.

30 The incubation and the sampling take place on a modified automatic pipettor from

Canberra Packard.



about 16 h. After cooling, the mxture is added to 50 ml of 2N sodi um

hydr oxi de solution and, after stirring for one hour, 20 m of sodium

chl oride solution are added and stirnng is continued for 30 m nutes. The

m xture is then extracted with dichloronethane, and the organic phase is
dried over magnesi um sul phate and 20 con@éntrat ed in vacuo. Purification by
chromat ography on silica gel in cyclohexane/ethyl acetate 20:1 as nobile
phase affords 0.69 g (42% HPLC purity: 100% of the target conpound. Rf:
0.39 (cycl Oh@szsa&%ﬁérmsh Wi tagt éka?n )froMS WELA 983317?)6ﬁ ls@h@vébd[ Me%n%&bdﬂﬁ’&c
Retention tine 5.22 mn 1H NMR do) : /'ppm = 7

J=BHz, 2Hz, B3ehordingSGthe. i8&ntion a&l—i)‘npreanﬂﬁbqlrd:dlly thaﬂHm tlﬁ’s—lz:st 1H). The

fol | ow ng Exanpl es V- Xl are prepared fromthe appropriate starting 34
conmpounds in an anal ogous manner corresponding to process nethods A or B
for the startpfpfe goMpounds: -30 Table I: Ex. Target structure MV Method /
HPLC R, - M5 %—Weld in %purity in (nobile / phase) Rin mn. V 293.2 B/

94 / 0.53 DCI/NH3: 293 ~~C ~"~s 15 5.55 (CH EA (100% [M+H +) 20:1 ) \ / Br
| / o CH3 VI 259.3 A/ 96 / Q.31 EI: 259 59 5.05 (CH EA (100% [M+) \ NO
2:.1) / CHB O~ OCH3/ VIR B/ 98/ 0.47 El: 268 \ 62 5.14 (CH EA
(100% [M+) F 1 / 5:1) F1 F O CH
R
OO/O‘SO}/\CFa
R R’ Fmax [%)]
Example 304 from|CH; CH; 2
WO0-A-98/37061
Example 15 Cl CH; 4
Example 17 H OCF; 40

The bioavailability of the compounds according to the invention, and other

10 pharmacokinetic parameters, can be determined in vivo in the following way:
5. Pharmacokinetics in the rat
a) Intravenous infusion
15 The substance is infused through a Brauniile in a lateral tail vein directly into

the blood stream over 15 minutes. A calibrated 20 ml syringe is used for
accurate administration of the chosen dose and volume. A Braun Melsungen

No. 152440/1 pump is used for the infusion.

20 b) Oral administration

The substance is administered as bolus by gavage.

) Sampling and workup



3/ VIIl 269.1 A/ 78/ 0.51 EI: 268 Cl ~ 45 5.36 (CHI EA (
Cl O~OCH3/ -31 Ex. Target structure MW Method / HPL
in %opurity in (nobile / phase) Rin mn. X 248.7 A/ 96
~\ 70 5.54 (CH BA (100% [MI~ 5:1) H3C Ol \ OCH 3 X 234.
DCl/NH3: 235 61 5.09 (CH EA ( 100% [ M+HR2-/ 2:1) CI O~\ OGCH X 360.3 B
7 96 / 0.53 ESI: 361 F'F 45 5.67 (CH EA (100% [MtH "' ) F/ 5:1) O~ 0\
X'l 302.7 A/ 89/ 0.55 El: 302\ 77 5.36 (CHEA (100% [M+) 2:1) a o\
o~cH 3 XI'l11 360. 3gkdd S5 lan%Af El: 360 ~F 57 5.83 (CH EA (26% [M+) F
2:1) /| O~0~ -32 Exa

90% [M
CRr
/ 0.
7 A

Blood samples are collected from catheterized animals (jugular vein) in
heparinized tubes. The blood is centrifuged and the plasma is prepared in a
5 suitable manner for analysis (LC-MS-MS). The plasma is stored at <-15°C

until analysed.
d) Pharmacokinetic results

10 Microsomal data (rat liver microsomes) predict a maximum possible

availability of up to 100%.

The pharmacokinetic parameters for Example 22 derived from the in vivo

experiments (rat) are:

15
Oral data: (dose: 3 mg/kg): AUCana: 0.102 kg*h/l, Cmaxstana: 0.0198 kg/l,
tmax. 2.29 h, tyn: 2.36 h, F: 33%.
iv.data: (dose: 03 mgkg): AUCgaa: 0307 kg*h/1, Craxstend:
0.5978 kg/l, V: 4.12 /kg, t12: 1.6 h.
20
The meanings herein are:
AUCand: the area, standardized to a dose of 1 mg/kg, under the plasma
concentration/time curve;
25 Crax stand: the maximum plasma concentration after a single administration,
standardized to a dose of 1 mg/kg;
tmax: the time at which the maximum plasma concentration is reached
after a single dose;
tin: terminal half-life;
30 F: bioavailability; in this case the percentage, compared with i.v.

administration, of the dose which is systemically available;



3- (3- Met hyl - 2- ni t rophenoxy) phenol (Methyl ether cleavage - nethod A) 5
Under argon, 500 ng (1.93 mmol ) of

-1- met hoxy- 3- (3- et hyl - 2- ni t rophenoxy) benzene are introduced into 2 m of
anhydr ous di chl oronet hane, and the solution is cooled to -20C. At this
tenperature, 5.8 mM of a 1M solution of -@3r-on tribromide in dichloronethane
‘are added. The m xture is allowed to reach OC and is stirred for 10 1 h.
Addition of water is followed by extraction with dichloronethane three
times. The combingg.organic 4 ﬁ?&g%mmt%tapﬂég%wt%car bonat e
solution, dried over magnesi sul phate and concentrated 1 n vacuo.

Chr onat ographl c purification on silica gel in cyclohexane/ethyl acetate

30: 1 as nobil e phase affor 44 899%. of the target ca oun 15 Rf:

0.18 (cycl ohexane/Beig™a o8 Yomhpagis BFgording &S [HENIuSPORRCES DRGHEBNL | o

time = 4.40 mn 1 = 2.37 (s, 3H), 4.88 {broad
1H), 6.54 (t, ?{%&I{F?%ME‘” %gm?ﬁnég&rén 6.85 (d, J=8Hz, 1 H), 7.01

S1

(d, J=8Hlz, 1 H, 7.19 20 (t, J=8Hz, 7.27 (t, J=8Hz, 1 H). Exanple XV
3-[2-Cyano-3-(trifl uoronet hyl)phenoxy] phenol 25 (Methyl ether cleavage -
nmet hod B) Uncéﬂmﬂlﬁ,_!.ﬂ'_ﬁml al) g (34.1 mmol) of

1- (2-cyano-3-trifluoronet hyl phenoxy) - 3met hoxybenzene are introduced into
anhydr ous di chl oronet hane, and 13.9 g (37.5 mmol ) of n-tetrabutyl ammoni um

i odi de are adrRdn vAblagbnisoOeffeeg oh the CB Crecdptod #@s Bkanbihed inlie $4tl Hybothernah
boron trichloride in dichloronmethane are slowly added dropw se, not

al | owi ng the @®%¥¥perature to rise above -70C. The mi xture is allowed -33
to warmgto RT within 2 h. The reaction m xture is poured onto 300 m of
ice-water, the mxture is extracted three tines with dichloromethane, and
the organi c [H6 eninfteyadiiee eferhindhd hé Babdlabsd) berdiurei ¢RI P N@sEphagdalit i on
and 1 x with brine. Drying over magnesi um sul phate is followed by flash

chr omat ogr apHgmperatiaebe; B tgst sabstanse |s adminjisteredi (orally). émoatrglrmpwarféelme nt ane

is added to the resul (o] |ch LS Ief

Yield: 7.75 J*FYkS,ON ﬂhﬁ&aﬂ%ﬁﬁ%‘f%@ st %‘bf‘@ﬁb%‘ RS, %ﬁ 5165+ 108
10 HPLC: Ret thillea WAt ’H1¢4bt9d|y el NNRnﬁe%@nﬁe&/hlao 4a@CU®)minbtes RBEF orap. 13
(s, 1H), 6.59-6.78 (m 3H), d, J=8 7.28 (t, J=8Hz, 1 H,
7.45 (d5 J=8 administration. %essn@ c(ftthe gre@feneacil dq)se iSES¢ Appimalsyteats)1 5
3-[2-Chloro-3-(trifluoronethyl)phenoxy] phenol (Methyl ether cleavage

-nmet hod C)

Rat hypothermia agonism test

Example ED.;oc ¥ [mg/kg]
22 10
20 % Effective dose for reducing the body temperature by 1°C

The suitability of the compounds according to the invention for the treatment of states

of pain can be shown in the following animal models:

25 7. Axotomy of sciatic branches in the rat (chronic pain model)

Under pentobarbital anaesthesia, the trifurcation of a sciatic nerve is exposed, and the
peroneal and tibial branches are axotomized after the nerves have been ligated proximal

of the axotomy site. Control animals undergo a sham operation. After the operation, the



600 ng (1.98 mmol) of

3-nmet hoxy-1-[2-chloro-3-(trifluoronethyl)phenoxy]-benzene 20 are i ntroduced
into 6 mM of acetic acid and, after addition of 3.60 m of 48% strength
aqueous hydrobrom c aci d, heated to reflux for 4 h. Cooling is followed by
dilution with water and extraction with-@#hyl acetate. The organi ¢ phases
are washed three tines with water and then dried over magnesi um sul phate
and concentrated in vacuo. Chromatography on silica gel in

di chl or omet haRelai£ddORENARCILetbp aauam@'dl&hM@a%ggéa@teélgr?ﬁls eﬁlgﬁéi?]i%
HPLC purity 96% of the target conpound (cycl ohexane/ ethy
acetate 2:1) tédeed, Ebinpardg@Bwith IV]m)l -opPia@d Ranalst wish the ard of adpi8Ssura madskhddivR

200 %l o bt T M i, iy
(dd, J=8Hz, lth‘%LlrgEx)7 56 (t J=8Hz, 1 , 7.68 (dd, J= 8Hz, 1 Hz, 1 H),
9.69 (s, 1 H). 4 anple Xvil 3-[3- (Tr| f 1 uor onet hyl )phenoxy] phenol

(Benzyl 5et her cl eavage - net hod D) 51.70 g (4.72 mmol) of
3-benzyl oxy-1-[3-(trifl uororret hyl,) phenoxy] - benzene are syspended jn 135 ni

of tetrahydr FGrRstang 1§ gdmpnigered ihy yamous admunisiation EomeS GiY-vidss@plbarid,
after additi qQVOftra?&?:nﬁgleﬁf Eﬂloﬁgfhggb&ﬁ{&ﬂggalgygﬁ enated under 1 atm of

hydr ogen at aibi’en ure overni g ‘'ng up, the catalyst is
filtered 10 off through ki esel guhr, and the filtrate is concentrated and
fl ash chromat ographed on 130 %ng silica gel in a cyclohexane/ethyl acetate

gradi ent frorixample 23 reduges the Rypeplggsia tlmméhes@pd@rﬁt sgiimglly effectivg of HPLC

ty 95% of 1 / et hyl t at
AR %(?Sﬂ rpb A ol 50 SRARREony B0 Higundy deford ke O e S 6 M ©
CcDC3): 8 /ppm= 4.97 (s, 1 H), 6.53 (t, J=2Hz, 1 H), 6.56-6.67 20 (m 2H),

685701(m 3H), 722§ J= 8Hz, 1H), 7.34 (t, J=8 Hz, 1H). The
fol | owi ng Exdaiagl ssitabalityl p ihﬁanm@dpra@wd@s font rﬂnamuoagfwample for the

correspondin e r 5 r.ge
structure. vveladh S R BlsRe Aisoscalfbe shaptin R S od) of pistiep g ok
cerebral ischaemia in the rat (MCA-O) or in the model of subdural haematoma in the

15 rat (SDH) (WO-A-98/37061, page 60 et seq.).

The novel active substances can be converted in a known manner into conventional
formulations such as tablets, coated tablets, pills, granules, aerosols, syrups,
emulsions, suspensions and solutions by use of inert, nontoxic, pharmaceutically
20 suitable carriers or solvents. In these the therapeutically active compound should be
present in each case in a concentration of about 0.5 to 90% by weight of the complete
mixture, that is to say in amounts which are sufficient to achieve the stated dose

range.

25 The formulations are produced for example by extending the active substances with
solvents and/or carriers, where appropriate with use of emulsifiers and/or dispersants,
it being possible to use, for example in the case where water is used as diluent, where

appropriate organic solvents as auxiliary solvents.

30 Administration takes place in a conventional way, preferably orally, transdermally or

parenterally, in particular perlingually or intravenously. However, it can also take



phase) R in mn. XVIIl Br ~ 279.1 C/ 92/ 0.21 El: 278 79 4.93 (CH EA (
100% [M+) H3C ~ H10:1) O~ OXIX O0245.2 C/ 100 / 0.24 DCI/NH3: 263
N-O_ 75 4.46 (CH EA (100% 5:1) [MHNH4]) ~CH3 O~ O-H XX ~ 254.2 C/ 98 /

0.56 El: 254/ 99 4.56 (CHEA ( 100% [M+) 2:1) ~ ~H XXI C ~ 255.1 C/
91 / 0.20 El: 254 49 4.72 (CH EA (43% [RP~ C ~ H5:1) O~ OXXlIl ~ 220.7
‘C/ 94/ 0.21 El: 220 80 4.44 (CHEA (61 % [M+) C5:1) o' ~0o.H -36

Ex. Target structureMAVet hod /HPLCRt MSNo.yield in %urity in(nobile/phase)R

\ 0,
: nI 21 ]n- XX :ﬁg& %Aﬁ{,;ﬁ%&?@& Iu%h%gﬁﬂﬂ?'@cn/ogeg%%eﬁgg I}:gl'eg\gﬂh %%5% VAN H |

~644. 83( CI—V EAopnﬁﬂ%th['dqgh)thisskmz. 1)O 1 \ O HXXW270.2D /95 /0.29El: 270l /
~CF3984. 65(CH EA(100% [M+)2:1)0O ~ O-H | ~ Exanple XXVI 5
3-[2-Chloro-3-(trifluoronethyl)phenoxy]aniline

In general, it has proved advantageous to administer amounts of about 0.001 to
5 10 mg/kg on oral administration, preferably about 0.005 to 1 mg/kg of body weight,

to achieve effective results.

It may nevertheless be necessary where appropriate to deviate from the stated
amounts, in particular depending on the body weight and the mode of administration,
10 on the individual response to the medicament, the nature of its formulation and the
time or interval over which administration takes place. Thus, in some cases it may be
sufficient to make do with less than the aforementioned minimum amount, whereas
in other cases the upper limit mentioned must be exceeded. In the case of
administration of larger amounts, it may be advisable to distribute these in several

15 individual doses over the day.

The determination of the retention time of starting compounds and preparation

examples by HPLC took place under the following conditions:

20 Column: Kromasil C18 60*2; volume injected 1.00 pl; flow rate: 0.75 ml/min;
eluent: A= 0.01M aq H3;PO4, B= CH3;CN; gradient [t(min): A/B)]: 0: 90/10; 0.5:
90/10; 4.5: 10/90; 6.5: 10/90; 7.5: 90/10.



Under argon, 630 ng (1.98 nmol) of
1-[2-chloro-3-(trifluoronethyl)phenoxy]-3 nitrobenzene are introduced with
625 mg (9.09 mol ) of amonium formate and 31.5 ng of 10% pal | adi unf car bon
catalyst into 7 m of methanol. The m xture is 10 heated to reflux for two
hours. Cooling is followed by filtration26hrough ki esel guhr, washing with
met hanol, and the filtrate is concentrated. The residue is taken up again
i n dichloronmethane and extracted three tinmes with water, and the organic
phases are drigfeR¥gdnsm@gnesi um sul phate and reconcent r at ed.
Chr omat ographic purification on silica gel in cyclohexane/ethyl acetate 6:1
as nobil e phase affords 458 ng (72% 15 HPLC purity 90% of the target
conpound. -37 Rf: 0.48 (cycl ohexane/ ethyl acetate 1:1) Ms (ESI): 288
(22% [ MH +)9HPLC: Ret ent P8F%S e = 4. 41 nin ~H NMVR (300 MHz, DVSO-db): 8
/ppm = 5.28 (&g 2H), 6.11- Qyél{ghéﬁheﬂ-i) 6.38 5 (ddd, J = (Hz, 2Hz, 1 Hz, 1
H),7.03(t,J 8Hzl H; 7.33 (dd, J = 8Hz, 1Hz 1 H, 7.54 (t, J =
-8Hz, 1 H, 7.HX(dd, J Smnlﬂyemhronﬁmrqﬁhe XXVI |
1-[2-Cyano-3-(trifl uororret hyl ) phenox hydr.ox benzene ( bi phenyl et her
synt hesi s - hod E) Resordthﬁdﬁhe‘P!P& @n&at@“ nﬁ& is partly dissolved in
170 M of N | pyrrolid assi um hydroxide [mn. 85% pure; 34.5
g (0.52 nol )]rﬁgl% t hen 2- c%ﬁﬁior&g’gt{@&%tri fl uoronet hyl )benzonitrile [20.5 ¢
(0 1 nol)] argA added. The gihyl tdefateé s stirred at 60-65C for 2.5 h. After
addi tion of 300 m of toluene and 400 . m of water, the aqueous phase is
separ at ed of fEland ext ract eglesier mpackionizatioso M$) of t ol uene. The combi ned
or gani ¢ phas are dried o 4. filtration, concentrated.
. . %ﬁ&' . . égegtrwm?% 11)@%% r‘r?é{)%ﬁ . . .

Di gestion of e oily resi ter, filtration and dryi ng

af fords pal e FEL®r owni sh ch kssureYhighQerférndhcé Ti ftdahrdrhaegniphyc onpar e
Exanpl e XV) -38 Preparati )(;g?lltrgxarrpl e?h%xarrpl e g Ogulphy-

3- [2 Cyano- 3-Meéri f1 uor omet MathBhenoxy] phenyl
4,4, 4-trifl uqu@r 1- but anesulnpqé)m&laI e1gh§c NC

MS mass spectroscopy
NMR nuclear magnetic resonance spectroscopy
Re retention index (in TLC)

R¢ retention time (in HPLC)



O ~ O-SO-CF3 (Sul phonic ester - nethod A) 10 Under argon, 7.70 g (27.6

nmml ) of 3-[2-cyano-3-(trifluoronethyl)phenoxy] phenol are dissolved in 60
‘M of dichloronmethane, and then 4.32 g ( 13.1 mml) of tetrabutylamoni um
brom de and 3.95 m of 45% strength NaOH are added to the solution. At 0C,
6.64 g (31.5 mmol) of 4,4,4-trifluorobutdde-1-sul phonyl chloride, 15

‘di ssolved in 20 m of d| chI oronet hane, are added in one portion. The

sol uti on becones yellow to orange in colour and is stirred for 1 h. After
subsequent digtﬁﬁ%dﬁé(ﬂ,mt er, it is extracted three tines with

di chl oroneth . € conbl ned organi c phases are washed with brine and
dried over magnesi um sul phate. Purification takes place by flash
chromatograpgﬁ on 3&0 g of silica gel in a stepwise gradient from1:1 20 to
1: 4 cycl ohex | oronet hane as nobil e phase. Rotary evaporation | eaves
an oily residue which is induced to crystallize by adding pentane. Yield:
1St fraction 9.21 g (74% HPLC purity 1009 2"d fraction 2.29 g (18% HPLC
purity 37% R-Methdgy- I-(}Iﬁ{éﬂig)l-ﬁﬁnti\mﬂtehnm)be\inhe 60-61 C M5 (ESI): 454

([ MtH] +) HPLC Reten on t g -39 1H NWMR (300 MHz, CDO 3): b
/ppm = 2.2-2.( Yzﬂlll)‘efszn ‘éﬁlhmetjlo , 7.07.3 (m 4H), 7.50 (t, J =
8Hz, 1 H), 753(dJ 8Hz, 1 H), 764(d,J:8Hz).ExarrpIe25

3-(3- Met hyl - 2-ni t ro-phenoxy) phenyl n-pentanesul phonate. H3C 02N O ~ O~

SO-CH3 ( Sul pHeil g (360 aimol) 6F3-hmethyB2-diftopleend) 3319y (288 3Zmoly0lf B-¥dbmoanisole
3- (3-net hyl - 2-ni t rophenoxy) phenol in 5 m_of dichloronmethane at room

t enper at ure #nd 18608 §96.9 mypol) of pptassiym pathosate dg)introduead-ipte shoahABhml of
hyd | 1) of
o o lE orisbbR ARG AEE140IE MOt el 3. (G, TR ©

strengt h NaHG®3 g @ashinel) ofsopstd@iodidearéradded Thd Mixthretiestiebd 41 aboig146°C ¢

extrelut cartridge (Merck Darnmstadt, Order No. 115095), and the cartridge
i s washed sevier aboutiGPeh. Aftemremaeval of dieesoluent in ciaewehd gesidhiei i takan WP it i on

on silica gel ofuene n(a a%gﬁge%gﬁér tﬁy’t’he%gltdﬁé s tglgen gaiﬁélb%ro%ﬁﬁgﬁg gncﬂilteqr(ij § 255

ng (82% HPLC puri arget conpoun
(cycl ohexane/teioayh k@d@;@ligalﬁxe WashingMwith Edtther B&lofoltddi¥ne [idvdflowedHRE Washing

Retention time = 5.29

15 successwely w1th 5N HCl, 2N NaOH, 5N HCI, water and brine. The crude product
obtained after drying over magnesium sulphate and concentration in vacuo is purified
by Kugelrohr distillation.
Yield: 3.50 g (13%; HPLC purity 94%)
R¢: 0.28 (cyclohexane/ethyl acetate 5:1)

20 MS (ED): 259 (100%, [M]")
HPLC: retention time = 4.94 min
'H-NMR (300 MHz, CDCl3): 5 /ppm = 2.37 (s, 3H), 3.78 (s, 3H), 6.1-6.65 (m, 2H),
6.67-6.74 (m, 1H), 6.83 (d, J=8Hz, 1H), 6.99 (d, J=8Hz, 1H), 7.14-7.32 (m, 2 H).

25 Example II

3-Methoxy-1-[2-(trifluoromethyl)phenoxy]|benzene
(Diphenyl ether synthesis - method B)

30 500 g (222 mmol) of 2-bromobenzotrifluoride, 27.6 g (222 mmol) of

3-methoxyphenol and 30.7 g (222 mmol) of potassium carbonate are introduced into



"H- NWVR (300 MHz, CDC13): 8 /ppm= 0.93 (t, J = 7Hz, 3H), 1.30-1.51 (m 4H),

1.89-2.02 (m 2H), 2.39 (s, 3H), 3.18-3.28 (m 2H), 6.85-7.42 (m 7H).

~40 Exanple 3

N-{3-[2-Chloro-3-(trifluoronethyl)phenoxy] phenyl}-4,4,4-trifluorobutane-1

sul phonami de 5 F 3 (Sul phonam de - net ho®8G) Under argon, 100 ng (0. 35

mol ) of 3-[2-chloro-3-(trifluoronethyl)phenoxy]aniline 10 are introduced

into 1 m of dichloronmethane. 106 ng ( 1.04 nmol) of triethylam ne and 77
ng (0.37 mol I oph din

nd of di Chla)gpge;%st‘bhé%éfb@%hggﬁwbﬂégﬁe&ecgﬁﬁgﬂ@eo CUTRE hffrurf lsaafhed

t enper at ur e. tAfcbel slightly, ad\ig,7 @(Z22rhinel) of.c8pmay(Il)\xtiderdre aflded. The mixture is

4,4, 4- trlfluorobutanesulph chloride,is added irring is contlnued

for three daysiredpuderreflisy &%twrﬁ@ﬁt%&ft le@gﬁhfcgégw &l?re%ig%rmo

hydrochl oric tﬁg'sgl] @ﬂqP%&?o Whe PesRREYE ?atkgﬁi E 1hQ§chlJrja ﬁfaﬂ@%c‘f e?tl?ﬁc?@d %ﬁhdr' ed

over magnesi um sul' phate and concentrat roma ogra

purificaion thydl‘obhiangebldl Thel brgahierphiasd hahéﬂ wﬂiedhenmmH s?)dﬁmahydﬁ)bidbe

phase affords 96 ng (54% HPLC purlty 909, of the target conpound. Rf: 0.33

( cycl ohexane/selutipn aad avaigreThe arpd %TOFJW(QDGWW dwmqmmgnfwmlphytmpm

e e AR M Gl 17 1,50 15

2Hz, 1 H), 6%1&372Jgfszwpmtgnty?)8®a (dd, J = 1 Hz), 7.3 8 (t, J =
8Hz, lH), 7.43 (dd, J = 8Hz , 758(t,J 8Hz, 25 1 H), 7.72
(dd, J = 8Hz,Ra 047 (cmcrhﬁxarmthmae@tateﬁ 41 The fol | owi ng Exanpl es 4

to 24 afe pr eﬁgr(ﬁﬂ. %é)ﬁlobj%? [ﬁlﬁﬁr opriate starti ng
HPLC: Retention time = 5.14 min
'H-NMR (200 MHz, CDCl;): 8 /ppm = 3.79 (s, 3H), 6.56-6.65 (m, 2 H), 6.71 (ddd,
J=8Hz, 2 Hz, 1Hz, 1H), 6.97 (d, J=8Hz, 1H), 7.17 (t, J=8Hz, 1H) 7.25 (t, J=8Hz,
1H), 7.46 (td, J= 8Hz, 1Hz, 1H), 7.66 (d, J=8 Hz, 1H).
15
Example II1

1-[2-Cyano-3-(trifluoromethyl)phenoxy]-3-methoxybenzene
(Diphenyl ether synthesis - method C)
20
Under argon, 10.7 g (52.1 mmol) of 2-chloro-6-(trifluoromethyl)benzonitrile
[Example 5 in DE-A-38 36 159; 2-chloro-6-(trichloromethyl)benzonitrile can be
prepared from 2,6-dimethylbenzonitrile as in Example 3 in DE-A-2 214 058] are
introduced into anhydrous DMF and, after addition of 7.19 g (52.1 mmol) of
25 potassium carbonate and 6.46 g (52.1 mmol) of 3-methoxyphenol, stirred at 100°C
for 5 h. Then 500 ml of 2N NaOH and 200 ml of saturated brine are added. After
extraction twice with about 300 ml of ether, the combined organic phases are dried
over magnesium sulphate, evaporated in vacuo and flash chromatographed on 450 g
of silica gel with toluene as mobile phase. Product fractions are evaporated to dryness
30 and a little ether is added to the remaining oil. The crystals which form are filtered

off with suction and washed with pentane.



conpounds in an anal ogous manner corresponding to the Preparation Exanple
process nethods A, B or C 5 Table 3. Ex.Target MAWet hod

+ HPLCRr MSNo. structureyield in %urity in(nobile/phase)R in mn.4B ~453. 3A
/97 /10.33 (CH EAESI: 453H, '~C 0~0.~5~F 61 5.15 5:1 ) (79%

[ MFH] *) 05N, 379. 4A /94 /0. 63 ( CH EADCI MH3:29397H ¢ |

" 765.361: 1) (100% o~0. Q~. ~, cH, [ MtNHa] ~6~; 419. 4B / 100 /0. 69ESI :

42001 785. 12(t ol uene/ EA( 100% [MtH+)Hc ~ O F F o 5:1)7& | ~413.3A /89

/0.52 (CI—I/EADxE}Hd:\IbIQGgI(?Q%.ﬁPLQ;ﬁmg 9695)103 5.83 2.1) (100% [MH] +),
' CH, 8428. 4A /97 1 0. 32 {CH EAESI * 451~F F O-O Os~F 1675.242:1 )( 100% +

[ MtNa] ), ESI :R¢40.99 §@¥en)Mi-H] +) 9~388. 4A /94 /0.53 (CH EAESI: 349F F F O QO
., O 0OCH 79 } .
Melting point: 68°C
HPLC: Retention time = 4.89 min
5 'TH-NMR (200 MHz, CDCls): & /ppm = 3.72 (s, 3H), 6.62-6.87 (m, 3H), 7.08 (d,

J=8Hz, 1H), 7.33 (t, J=8Hz, 1H), 7.44 (d, J=8Hz, 1H), 7.57 (, J=8Hz, 1H).

Example IV

10 1-[2-Chloro-3-(trifluoromethyl)phenoxy]-3-nitrobenzene
(Diphenyl ether synthesis - method D)

Under argon, 1.00 g (5.09 mmol) of 2-choro-3-(trifluoromethyl)phenol is introduced
into 10 ml of DMF, and 0.72 g (5.09 mmol) of 3-fluoronitrobenzene and 0.70 g
15 (5.09 mmol) of potassium carbonate are added. The mixture is heated to reflux for
about 16 h. After cooling, the mixture is added to 50 ml of 2N sodium hydroxide
solution and, after stirring for one hour, 20 ml of sodium chloride solution are added
and stirring is continued for 30 minutes. The mixture is then extracted with
dichloromethane, and the organic phase is dried over magnesium sulphate and
20 concentrated in vacuo. Purification by chromatography on silica gel in
cyclohexane/ethyl acetate 20:1 as mobile phase affords 0.69 g (42%, HPLC purity:
100%) of the target compound.
R¢: 0.39 (cyclohexane/ethyl acetate 2:1)
MS (EI): 317 (100%, [MT")
25 HPLC: Retention time = 5.22 min
'H-NMR (300 MHz, DMSO-dg): 8 /ppm = 7.51 (dd, J=8Hz, 2Hz, 1H), 7.56-7.83
(m, 5H), 8.05 (dd, J=8Hz, 2Hz, 1H).

The following Examples V — XIII are prepared from the appropriate starting
30 compounds in an analogous manner corresponding to process methods A or B for the

starting compounds:



5.47 2:1) (35% [MtH] +)~10354.9B /81 /0.45 (CH EADCI / NH3: 372~ ci ~ 0.~~CcH,
63 5.44 2:1 ) ( 100% *[ M:NH4] ) -42 Ex. Tar get MAWet hod

s HPLCRf MSNo. structureyield in %urity in(nobilelphase)R~ in mn.11349. 8B
/81 /0.37 (CHBADCI/ NH3: 412~ ci ~o~~F 67 5.2 2:1) (t00% +) [MtNIi4]12c’
~389. 3B /100 /0.48 (CH EADCI/ NH3: 406¢ci -800. ~.wc", 0 76 5.64

TableL:
Ex. Target structure MW | Method / HPLC R MS
No. yield in % | purity in | (mobile
% / phase)
R in min.
Vv 2932 |B/ 94/ 0.53 DCI/NH;: 293
O,CH3 15 5.55 (CH/EA | (100%, [M+H]"
20:1)
Br’ ; (@]
CH,
VI 2593 |A/ 96/ 0.31 El: 259
C"{ 59 5.05 (CH/EA |(100%, [M]")
Neg™ 2:1)
CH,
(0] (0]
“CH,
VI 2682 |B/ o8 / 0.47 El: 268
62 5.14 (CH/EA | (100%, [M]")
F 5:1)
F
F O O.
o
VIl 269.1 [A/ 78/ 0.51 El: 268
cl 45 5.36 (CH/EA |(90%, [M]")
2:1
Cl )
@] O.
|G




2:1) ( 100% +[ MtNH4] )13c | ~429.2B /97 /0.31 (CH EADCI/ NH3: 446¢' \ o,
~F725.382: 1) (100% +0 F[ M-NH4] )14' | ~368.9B /93 /0. 49 (CH EADCI / NH3:
386H, C ~ O ~~CH845. 772:1 )( 100% [ MrNH4] ~15¢' 408. 9B /92 /0. 38

(CH EADCI / NH3: 426~ "'c \ 0, F F69S.52:1 )( 100% [ M-NH4] ~16", 419. 4B / 98
/0.23 (CH EAESI: 420 (100%~ o~ . 0 O o-BRIF F 81 5.07 2:1 ) [MH +). |

0~i 17444. 4A /93 /0.25 (CH EAESI: 445~ F O-~~F F~ 0915.335: 1) (100% [ M+H] ~~

F 118~404.4A /98 /DCI/NH3: 422'0 o 0''~' ~c175.65(100% ~ | +[ MtNHa]
) 19F~444. AATEDRG Targébsthultmt—AESI : 4by FMmeted 5 THERRG. 45R1 ) [ Mukl +) (579 ~I)
No. yield in % | purity in | (mobile
%/ phase)
R, in min.
IX 248.7 [A/ 9/ 0.55 El: 248

Cl 70 5.54 (CH/EA | (100%, [M]"
5:1)
HC

X 2347 |A/ 73/ 0.46 DCI/NH;: 235

61 5.09 (CH/EA |(100%, [M+H])
2:1
Cl )

Xl 360.3 |B/ 96/ 0.53 ESI: 361
45 5.67 (CH/EA | (100%, [M+H]")

A

X1l 3027 |A/ 89/ 055 | EL 302
Fy 77 5.36 (CH/EA |(100%, [M]")
2:1)
c
o) O
@’ ok
X1 3603 |B/ 96/ 0.14  |EI 360
" F 57 5.83 (CH/EA |(26%, [M]")

S
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3 Ex. Target MAMet hod / HPLCR~MSNo. structureyield in %urity
nobi | ephase) R, in mn. 20F~. F404. 4A /70 /DCI/ NH3; 4220 1245.7( 100,',6 O=
~CH~ 0 o~so 95

~CH, 0'0''0 [ M:NH ]+)421F~413. 4A /100 /0. 33ESI: 414NC O,,
(DCM MeOH (1 00% [ M+H] ~~ |100: 3) 22F462. 8A /97 /0. 36ESI :

463~

F 1

0 os~F

6 5.4 (CH DCM [ M-H] +) (80% , 2: 1) 23F~42230A /100 /0. 49 (CH EADCI / NH3: 440C|

O ~CH~ 0 0-~0 97 5.62 2:1 ) ( 100% I, [ MrNH4] ~24F~421.9C /91 /0. 42
(CH EADCI / NH3: 439N ~~CH~

10

15

20

25

30

Example XIV

3-(3-Methyl-2-nitrophenoxy)phenol
(Methyl ether cleavage - method A)

Under argon, 500 mg (1.93 mmol) of 1-methoxy-3-(3-methyl-2-nitrophen-
oxy)benzene are introduced into 2 ml of anhydrous dichloromethane, and the solution
is cooled to -20°C. At this temperature, 5.8 ml of a 1M solution of boron tribromide
in dichloromethane are added. The mixture is allowed to reach 0°C and is stirred for
1 h. Addition of water is followed by extraction with dichloromethane three times.
The combined organic phases are washed with sodium bicarbonate solution, dried
over magnesium sulphate and concentrated in vacuo. Chromatographic purification
on silica gel in cyclohexane/ethyl acetate 30:1 as mobile phase affords 424 mg (89%)
of the target compound.

R¢: 0.18 (cyclohexane/ethyl acetate 2:1)

MS (EI): 245 (IM]H)

HPLC: Retention time = 4,40 min

'H-NMR (300 MHz, CDCL;): & /ppm = 2.37 (s, 3H), 4.88 (broad s, 1H), 6.54
(t, J=2Hz, 1H), 6.57-6.66 (m, 2H), 6.85 (d, J=8Hz, 1H), 7.01 (d, J=8Hz, 1H), 7.19
(t, J=8Hz, 1H), 7.27 (t, J=8Hz, 1H).

Example XV

3-[2-Cyano-3-(trifluoromethyl)phenoxy]phenol
(Methyl ether cleavage - method B)

Under argon, 10.0 g (34.1 mmol) of 1-(2-cyano-3-trifluoromethylphenoxy)-3-
methoxybenzene are introduced into anhydrous dichloromethane, and 139 g
(37.5 mmol) of n-tetrabutylammonium iodide are added. After cooling to -78°C,
120 ml of a 1N solution of boron trichloride in dichloromethane are slowly added

dropwise, not allowing the temperature to rise above -70°C. The mixture is allowed



Cl O487.942:1 )( 100% ~ | [ MtNH4] +) -44 The abovenenti oned exanpl es show
the following 1 H NVWMR spectroscopic data: Table 4. Exanpl elH NVR (300 MHz):
B/ ppml7CDC13; 2.17-2.42 (m 4H); 3.33 (t, J=7Hz, 2H); 6.88 (t, J=2Hz; 1

H) 6.92-6.95 (m 1H); 7.01-7.05 (ddd, H=8 Hz, 2Hz, 0.5Hz; 1H); 7.09(dd,
J=8Hz, 2Hz, 1H); 7.18-7.39 (m 4H).21DvS33d6; 0.86 (t, J=7Hz, 3H);
1.24-1.43 (m 4H); 1.80 (quin, 2H);3.56 (t, J=7.5Hz, 2H); 7.29-7.38 (m
4H); 7.61 (t, J=8Hz, 1H); 777(d H=7.5Hz, 1H); 7.88 (t, J=8Hz,

1H) . 22DVBO- dg, 2to o \l\ﬁthm2 Tﬂe ?e@ctﬁ&ﬂ m%l't‘)lre i3 p@greﬁtonto] 3170 ll_hll'%f 1&H|'a';ater

7.02-7.08 (m 7.17-7

7.72-7.75 (ddhe Jhrﬂhlze 1s:|exh|zcted thﬂ):e ﬁﬁﬁmmﬁwhmr(ﬁﬁethane ﬂnﬂ Hiz: orghi)lc phasgds (m
4H); 1.78 (quin, 2H); 3.52(t, J=7.5Hz, 2H);: 702706(l H) ;. 7.15-7.18
(m 1H): 7. 49vaﬁheh2(sth|)satu?at¢cbsqdlm Rigarbonpieg selution ppd mmth brine Brying702 -

b 01 o o o8 g RRARHAR i roh SFe BYEh hpeaimoon dbost 4066k, °
hydrogen, Cl-sifadlekiith dichi@8RRthahé.iHehtsne 2NRIdBY ko theQedultidg &@rp}m&&twmch cyano
or nitro, R2 denotes hal ogen, trifluoronmethyl, trifluoronethoxy, cyano or

nitro, R3 denslefistocnys@ilizet kyl whi ch may be substituted one or more tines by
15 fluori ne QY @hl7c.}l’5I 5% ﬁﬂ(ﬂdﬁg&nﬁyggaﬂrogen or hal ogen, and A denotes

oxygen or
Ry 0.16 (CH2Clp)
Melting point: 108°C
10 HPLC: Retention time = 4.41 min
'H-NMR (300 MHz, CDCL): 8 /ppm = 5.13 (s, 1H), 6.59-6.78 (m, 3H), 7.11
(d, J=8 Hz, 1H), 7.28 (t, J=8Hz, 1H), 7.45 (d, J=8 Hz, 1H), 7.58 (t, J=8 Hz, 1H).

Example XV1
15

3-]2-Chloro-3-(trifluoromethyl)phenoxy]phenol
(Methyl ether cleavage -method C)

600 mg (1.98 mmol) of 3-methoxy-1-[2-chloro-3-(trifluoromethyl)phenoxy}-benzene
20 are introduced into 6 ml of acetic acid and, after addition of 3.60 ml of 48% strength

aqueous hydrobromic acid, heated to reflux for 4 h. Cooling is followed by dilution

with water and extraction with ethyl acetate. The organic phases are washed three

times with water and then dried over magnesium sulphate and concentrated in vacuo.

Chromatography on silica gel in dichloromethane/cyclohexane 2:1 as mobile phase
25 affords 484 mg (81%, HPLC purity 96%) of the target compound.

R¢: 0.39 (cyclohexane/ethyl acetate 2: 1)

MS (EI): 288 ([M]")

HPLC: Retention time = 4.80 min

'H-NMR (300 MHz, DMSO-dg): 8/ppm = 6.37 (t, J=2Hz), 6.44 (ddd, J=8Hz, 2Hz,
30 1Hz, 1H), 6.59 (ddd, J=8Hz, 2Hz, 1Hz, 1H), 7.20 (t, J=8Hz, 1H), 7.39 (dd, J=8Hz,

1Hz, 1H), 7.56 (t, J=8Hz, 1H), 7.68 (dd, J= 8Hz, 1Hz, 1H), 9.69 (s, 1H).



2. Compounds according to Caiml, where -46 R denotes hydrogen,
fluorine, chlorine, nethyl, trifluoronethyl, trifluoronethoxy, cyano or
nitro, R2 denotes fluorine, trifluoronmethyl, trifluoromethoxy, cyano or
nitro, 5 R3 denotes n-butyl, n-pentyl, 4,4,4-trifluorobut-1-yl or
5,5,5trifluoropent-1-yl, R4 denotes hydrdden, and 10 A denotes oxygen. 3.
Conpounds according to aim1 or 2, 15 where R, R2, R3, R4 and A have the
meaning stated in aiml or 2, and there is a hydrogen atomin position 4

of the phe”Y'Efa'%ﬁé@emtitUt ed by R 20 and R2. 4. Conpounds according to
Caim1l or 2, € R, R2, R3, R4 and A have the neaning stated in

Caiml or 2, and R and R2 occupy positions 2 and 3 on the phenyl ring. 30
5. Conpounds (@ lng to any.of Clajnms 1 to 3, -47 where R, R2, R3, R4
and A have tﬁgﬁﬁ@&ﬁ#‘f‘fﬂ“w&)@ﬁ’heﬂoﬁ@hﬁ‘f“la ains 1 to 4, and

(Benzyl ether cleavage — method D)

1.70 g (472 mmol) of 3-benzyloxy-1-[3-(trifluoromethyl)phenoxy]-benzene are
suspended in 135 ml of tetrahydrofuran and 15 ml of ethanol in a hydrogenation
vessel and, after addition of 170 mg of Pd 10% on carbon, hydrogenated under 1 atm
of hydrogen at ambient temperature overnight. For working up, the catalyst is filtered

10 off through kieselguhr, and the filtrate is concentrated and flash chromatographed on
130 g of silica gel in a cyclohexane/ethyl acetate gradient from 10:1 to 1:1.

Removal of the solvent affords 1.27 g (99%, HPLC purity 95%) of the target

compound.
15

Ry 0.28 (cyclohexane/ethyl acetate 5:1)

MS (EI): 270 ([M]")

HPLC: Retention time = 4.78 min

'H-NMR (200 MHz, CDCls): § /ppm = 4.97 (s, 1H), 6.53 (t, J=2Hz, 1H), 6.56-6.67
20 (m, 2H), 6.85-7.01 (m, 3H), 7.22 (t, J= 8Hz, 1H), 7.34 (t, J=8 Hz, 1H).

The following Examples XVIII - XXV are prepared in an analogous way

corresponding to process methods A, C or D:



5 Ais in position c of the benzene radical. 6. Process for preparing
conpounds according to Claim1l, characterized in that a conpound of the
-general formula (1) R - RZ\ ( A-H 10 Ra in which Rl, R2, R4 and A have
the neaning stated in Caiml, is reacted in an inert solvent in the
presence of a suitable base and, where t85appropriate, in the presence of a
‘phase-transfer catalyst with a corrpound of the general fornmula (111) X1

S02 - R3 ( 20 in which X1 represents a suitable |eaving group, and R3 has

t he abovenentpgpef: "eaning. 25 - 48 7. Conpounds of the general fornula
(I'l) according to Caimé6. 8. Conpounds according to any of Clains 1 to 5
for the treatnent and/or prophyl axis of di seases. 5 9. Medi canents

cont ai ni ng gt—teast—enre—ef—the—corpaun ""M”i 2N *" ary—ed %"a: As—4—{ 0 5
m xed with at* ep ge&ﬁé““ﬂﬁ%r maceut| 0y | éi sdfli i al 1 MSnont oxi ¢

. v ield in
carrier or ax&ipjent. 10 10. Use df conpSu g ny of aips 1

An, zo ce}l’ﬁtydm g;:able
to 5 for prqducipg a nedi canent fqar theg treatmgl .mzmlg/ r %r
states of pgin apd/or neurodegenerjativg di sordgr

accordi ng t oxamny
treat ment and/ or
. AU. AU. Ayh. Ah. Ah
Af . Ahr. AyU. AU. A. AL
. Ah. Ah. AnlJ. AP. A

phyl axi s of

f conpound
R29d.1 HicQduCI Ngogy 15 11BY| 1578
rki ndon' s di gease. .[AH . .
AL ATAU Ay { 2280, A  (GYERA MAOORIMD) AUl AYK.
y{. AU . Ay{. AK. A r. Ay§0:HAU, Af h

3
h

XIX 0 2452 |C/ 100/ 0.24 DCI/NH,: 263
No . 75 4.46 (CH/EA | (100%,
5:1) [M+NH,])

XX 2542 |C/ 98/ 056 | EL 254
F 99 4.56 (CH/EA {(100%, [MT")
F 2:1)
XXi | Ci 2551 [C/ 91/ 020 |EL 254
49 472 (CH/EA | (43%, [M]")
Ci 5:1)
XXII 2207 |C/ 947 021 |EL 220
80 4.44 (CH/EA | (61%, [M]")
Cl 5:1)




(AfR AAl . A 9% U y**h45 *C
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5 3-[2-Cyano-3-(trifluoromethyl)phenoxy]phenyl 4,4,4-trifluoro-1-butane-
sulphonate.
F.C
NC

(Sulphonic ester - method A)
10
Under argon, 7.70 g (27.6 mmol) of 3-[2-cyano-3-(trifluoromethyl)phenoxy]phenol
are dissolved in 60 ml of dichloromethane, and then 4.32 g (13.1 mmol) of
tetrabutylammonium bromide and 3.95 ml of 45% strength NaOH are added to the
solution. At 0°C, 6.64 g (31.5 mmol) of 4,4,4-trifluorobutane- 1-sulphonyl chloride,
15 dissolved in 20 ml of dichloromethane, are added in one portion. The solution
becomes yellow to orange in colour and is stirred for 1 h. After subsequent dilution
with water, it is extracted three times with dichloromethane. The combined organic
phases are washed with brine and dried over magnesium sulphate. Purification takes
place by flash chromatography on 360 g of silica gel in a stepwise gradient from 1:1
20 to 1:4 cyclohexane/dichloromethane as mobile phase. Rotary evaporation leaves an
oily residue which is induced to crystallize by adding pentane.
Yield: 1* fraction 9.21 g (74%, HPLC purity 100%)
2" fraction 2.29 g (18%, HPLC purity 97%)
R¢: 0.56 (CH,Cl)
25 Melting point: 60-61°C
MS (ESD): 454 ((M+H]")
HPLC: Retention time = 5.08 min
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C#10% 3-(3-Methyl-2-nitro-phenoxy)phenyl n-pentanesulphonate.

H.C

3

O,N

(Sulphonic ester - method B)

10
To 200 mg (0.82 mmol) of 3-(3-methyl-2-nitrophenoxy)phenol in 5ml of
dichloromethane at room temperature are added firstly 1 ml of 40% strength
tetrabutylammonium hydroxide solution and then, after stirring for 5 min, 153 mg
(0.90 mmol) of n-pentanesulphonyl chloride. After stirring for 1.5 h, 0.5 ml of 10%
15 strength NaHCOj3 solution is added, the mixture is filtered through a 3 g extrelut

cartridge (Merck Darmstadt, Order No. 115095), and the cartridge is washed several
times with dichloromethane. Chromatographic purification on silica gel in
cyclohexane/ethyl acetate 30:1 as mobile phase affords 255 mg (82%, HPLC purity
99%) of the target compound.

20 R¢: 0.35 (cyclohexane/ethyl acetate 2:1)
MS (ESI): 380 (100%, [M+H]")
HPLC: Retention time = 5.29 min
'H-NMR (300 MHz, CDCl3): & /ppm = 0.93 (t, J = 7Hz, 3H), 1.30-1.51 (m, 4H),
1.89-2.02 (m, 2H), 2.39 (s, 3H), 3.18-3.28 (m, 2H), 6.85-7.42 (m, 7H).
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N-{3-[2-Chloro-3-(trifluoromethyl)phenoxy]phenyl}-4,4,4-triflucrobutane-1-

sulphonamide
F.C

Cl

(Sulphonamide — method C)

Under argon, 100 mg (0.35 mmol) of 3-[2-chloro-3-(trifluoromethyl)phenoxy]aniline
10 are introduced into 1 ml of dichloromethane. 106 mg (1.04 mmol) of triethylamine
and 77 mg (0.37 mmol) of 4,4,4-trifluorobutane-1-sulphonyl chloride, dissolved in
1 ml of dichloromethane, are added, and the mixture is stirred at room temperature.
After four days, a further 0.3 equivalent of 4,4 4-trifluorobutanesulphonyl chloride is
added, and stirring is continued for three days. The mixture is then extracted three
15 times with 2N hydrochloric acid and once with saturated brine. The organic phase is
dried over magnesium sulphate and concentrated in vacuo. Chromatographic
purification on silica gel in dichloromethane/cyclohexane 7:2 as mobile phase affords
96 mg (54%, HPLC purity 90%) of the target compound.
R¢: 0.33 (cyclohexane/ethyl acetate 2:1)
20 MS (DCINH;): 479 (100%, [M+NH,]")
HPLC: Retention time = 8.34 min
'H-NMR (300 MHz, DMSO-de): & /ppm = 1.80 -1.93 (m, 2H), 2.31 — 2.50 (m, 2H),
3.25 (t, J = 8Hz, 2H), 6.75 (dd, J = 8Hz, 2Hz, 1H), 6.85 (t, J = 2Hz, 1H), 7.03 (dd,
J=8Hz, 1Hz), 7.38 (t, J = 8Hz, 1H), 7.43 (dd, ] = 8Hz,1Hz, 1H), 7.58 (t, J = 8Hz,
25 1H), 7.72 (dd, J = 8Hz, 1Hz, 1H), 10.04 (s, 1H).
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process methods A, B or C:

5 Table 3:
Ex. Target MW (Method/ |HPLC R¢ MS
No. structure yield in % | purity in| (mobile
% / phase)
R; in min.
4 Br 4533 |A/ 97/ 0.33 (CH/EA | ESI: 453
H,C’ E +
61 5.15 5:1 79%, [M+H
UK ) (79%, [M+H]")
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o"
HC 76 5.36 1:1) (100%,
OUO.?J%\/\,CH, [M+NH4]+)
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O
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oY s
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\©,o~ 20 103 5.83 2.1) (100%, [M+H]")
CH,
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F
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79 5417 2:1 35%, [M+H]"
F°~O§NCH, ) (35%, [M+H]")
10 /(P 3549 (B/ 81/ 0.45 (CH/EA | DCI/NHs;: 372
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14 | 3689 |B/ 93/ 0.49 (CH/EA | DCUNH;: 386
H,cj? o.gfv\,c": 84 5.77 2:1) (100%,
0 [M+NH,]"
15 °'j§;] 4089 |B/ 92/ 0.38 (CH/EA | DCI/NH;:426
He 69 55 2:1) (100%,
0. F
O E’V\f [M+NH,]"
16 | 4194 |B/ 98/ 023 (CH/EA |ESI: 420 (100%,
Y R 81 5.07 2:1) [M+H]")
o O 0. E
U Y
o] F
17 Q 4444 A 93/ 025 (CH/EA |ESI: 445
ol Ug:s.;v\r 91 5.33 5:1) (100%, [M+H]")
18 Q 4044 [A/ 98/ DCUNH;: 422
Pr° O\Oé’fsa?/\":“ﬁ 17 5.65 (100%,
[M+NH,]")
19 |[° 4444 [A/ 96/ 0.26 (CH/EA |ESE: 445
F Q o,s/\/\T,F . o +
) Uo— oY 29 5.4 5:1) (57%, [M+HT")



"3 109- 10% & ()-z! @ #10% t & ()-! 109%& () -

10! nf y8#109%&' () - T+UUUUKVXVXz X9P/
S$zZ#10% & ()- ! S$z#109& ()-! ds$Sz#109& ()-! QU#109%& ()-310% & ()-! L@#109%& ()

- VXYYYYYYZZ~ @Y -

10%&' ()-S@ 109& () - 109%&' () -

10 10

10t

10t 1z#10% & () -!i 1z#10%&' ()-Z[\[[[[ -\ dE~ 4@-

"109%& () - 109%& ()-yf10%& ()-109%& ()- -

10t

10%&' ()-109%&' ()--\\]]M~*, _}"?~_@

yLOz#10%& ()-,- 10%& ()-)-
109&: () - ! nf GFRAOT& rargtD7& () TMW7 [Meiod/) - [HELY aa@ara) 0achyg 07 & (-] 10
10 10| yf 524406 | () - baridearg #109% () - Brid i ( )iyl OfmbBire#auapb +bNobdEagt 10-
109 & ()-L109% & () -L10% & ()~ | 1094°&"()- 1DAM& () pfsi)
10% & () - bbSdddeledEas4 10' 10% & OF$  10% [,y min. [10% & ()-[10% & () - @
10% & () - @10% &|()-1leee)ffffdEaS4 LOSMIO% KR ()- 3+ 10% & (P-1
10% & ()-0z#1Q0%4 &*{) -, 10% & () 140441084 & () - fRgdgegf gggngghbPAINHCRR' () - S@
109%&' () - 10%&|() - |1 Ot 10t:10% & (3 y8g#1D4 & ()| hhhhh hhidhe,
OUgf&?NGH‘ [MNH,T")
21 F=°]© 4134 |A/ 100/ 0.33 ESI: 414
N s 95 5.1 (DCM/MeOH | (100%, [M-+H]"
194 100:3)
2 F’CI; 4628 [A/ 97/ 0.36 ESI: 463
AT 86 5.4 (CHDCM | (80%, [M+H]")
U 2:1)
23 F=°J© 4229 (A7 100/ 049 (CH/EA | DCI/NH;: 440
“ 3 Uﬁ,’f&?’\’“’ 97 5.62 2:1) (100%,
[M+NH,]")
24 F’CD 4219 |C/ 91/ 0.42 (CH/EA | DCI/NH;: 439
“ OUEMOV\’“’ 48 7.94 2:1) (100%,
[M+NH,T")




11 10%&' ()-1 109 ()-1 10%& ()-1 10%&' ()-109%& ()-  10%& () - hh(h6h: h>h@eFbC
11 10%&' ()-1 109 ()-1 109& ()-1 10%& ()-1 109 ()-#3> @AhLhChShUhVheAbC
#3> | 10%& ()-1 109 ()-1 109& ()-1 10%& ()-#3> Vhahchhhkhl hmhi dK*
yHEQHL0%H#& () -1 109 ()-#3> | 109 ()-1 10%: ()-1 109 ()-|

L0%! ()-i & >1 Qkjjj|[:* yH#g#10 y; 10%1#&4(4)~ y610% u#! & ()- yy610% ()-

#1094& ()- yf410%#& ()- ylo9%& () - 10u#10u#10u#@§109m#& () - &k;

g L 1 XT e abokh R cfarkiles shodt g TOHGBnb N MU0 op GRAO"E () - 1

yf z#109%R#&&' () - ys1l0%t& () - gt nmmenann{ Z9y X7y st 3z 10%#&

y1109%#& () - yf)z#10%t& ()- ,n@) z#10%& ()-lf)z#10@& 4 & ()-

yf' 10%#& () - XoYoZo[obooovU4yH yy10%#& () -( yf10%#& ()-(

y10%#& () - (1 £ﬂl&ﬁio# Vf 3z#10%#& () - f3z#10%14& () - opp-pppp| [: VU4YyH vy

yf 10%#& () -y le%b#&f()-y y- lo%b#&f()- y@O%#& ()- ysl0%#& ()- yY

10%#& () -pp49qa% Br|[:vUAyH v v" 10%#& () -y V10%#& ()-v v 10%#& () - YY-

é(ioo/gﬁﬁ&(%) éEj’lﬂm &:()JMHZBMM]r rcrdrerk884yH ‘
- D - : = 04

8 10%E#& () - |V 10%EH#& PDﬁlggam R4 ((r),-4H)o§@@£#d=(7Hz,2 (@@#@c 52Hz; 1H

Tovcre () Lopr1oEn10es | Sotosege R Gty f?‘%ﬁmﬁf st i 19

84yH

)
109#& () - - | 109#& () - (ddl 098 20z 18); mfﬂ#&bg
1096¢#&' () - wwexxx6yy| [ - \lJAVH Y- 100x#& () - y' #100 #R,' OQ-_S& 10UX#& () -1%
109X#& () - #(2110%<#& ()| DM%0sd¢20 86 -(4 I THzZ3H]); - M2 Y48 (165 2B0%H80 (quin,32H);
109%#& () - 1| 109%#&' () ZH10WHR' ()~ 8 SLOWHE (- 3+, _
10%#& () - {x{{{{{{. |J|\E§3 rﬁ%&&w ‘5?%17 @E&&%ﬂ-m (t, J=8Hz, 1H); 7.77
10%4#8& () - 10k# #10X#10X# | &4 g}, (L,% 113y}~ [: vUdyH
ff#10%A#8& () 1094 #& )- 10%1#& ) - io /&#& #1094 #& () - |

10%4#& () - ~J|H [ : vU4yH|DMIOML#& 0Q) (quhf DIOPDAS (tn; 2801 0%9HE [37.5Hz, 2H);

1094#& ()- flOYd#& () - o 4 FTI0% () -
109! ()-101#&01#101# Y4 %é%&é%‘? %Hk%ﬁé%&&& iz, 2 7ad T8,
10%&' () --109%& () - 10%&'

10%&' () -10%&] () - 109%& (|- Hg%& ()77)5651/%%%@ %%

109&' () - 109&]23 - 109&' ()| DMSB:dg) msﬁmabe@mz@m 1.33 (m, 4H); 1.78 (quin, 2H); 3.52
10%&' ()-10%&) () - 109& ()|- 10%& %R

10%ME' () - 10101010%&. ( )|{ tibﬂﬁ?é‘% Zé 6%#@03@17)18(%%@&7 ¢§-7.64 (m,
%1098 ()- TLOYME () - QW F|[:dCyH LO10%WE () +
1090V () - 41:109B& () - 3?“? 4 !%M‘i‘ﬁ 1%%/@() Y

| Ff #109%& () - F4567<vU4yH #10909& ()- fg 10999& ()- 109%9& ()- 101010
=8#10%& ()- 3- 109K ()-4v| Z9vU4yH - 10999& ()-!- 1090:9: & ()-

L&L0Y09& () - 10909& ()- ~10999& ()- , 10999& ()-'MP|[:vUWyH )T 10999& ()-
(109998 ()- S&@0Y9& ()- $10909& ()- s!10999& ()- 10999& ()- z| obUdyH
109 () -109910991099 F: 10999& ()- 8y#10999& ()- 1 10999& () -

LOy#10%09&' ()-!|[: bU4yH *y109%& ()-z 109N ()- #10%>& ()- 109%WE&' () -

1098 ME' ()- S10%WWE' ()-!fU/[:bUdyH B$#10%&R' ()- @ B$#10%&' ()-@" 109K () -
“1O109WVE () - Yy#109%WE' () -G / Yy#10%&' () - GRUyX7* 10MM F: 109, () -

V6T #109WE () - 3 10%WE ()- US#10%&' ()- @ $#10%v M

& () - @B$S#HI0MKKE' () - @a@OMM  wkp! 10% * & ()-*!kp! 10%00& ()-*

kp! 109" n& ()-* SMLOYMn& () -

109%n& () - 10MMLOMWXi yWs@. 0MM 9kp! 10%e& ()-*!kp! 10%z& ()-*!)

Pkp! 10%RR& ()-* $ 1 kp!10% & ()-* @p! 10%m=n& ()-*!'kp! 10% | & ()-*

AzX7@O0MM @p! 109M9n& ()-*! kp! 10%&' ()-*! kp! 10%& ()-*!kp! 10% - & ()-*

“kp! 10% & ()-* kp! 10%9n&' () -*Aj swxyzqP/ 0 X! 10% & ()-Gl& 10%& ()- 10BB 10BB
10BB! Tkp! 1098B& ()-*! "kp! 109%& ()-* " kp! 10%w& ()-*(5yX6qP/ 0 ! DX 10%& ()-GL
LpX! 109B8& ()-GL!j X1 10% & ()-Gl "X 10%?2d& ()- Gl

X 10%.& ()-GL! X! 10%&' () - Gl&/{ZSqP/O ITWX 10% & ()-GL ~ X1'10% & () -Gl
X'10%& ()-GL! X1 10%0 O & ()-GL ] X1 10% & ()-GL X! 10%& ()- Gl/ 1t S20

@o0% & ()- f10% & ()- 10% & ()- 10YY10YY10YY

t pX! 109%rY& ()-Gl-1j X 10%& ()-Glui |[[:tS20  *'109%& ()-Y *' 10%& ()-Y -

10% & ()-GY fg#l0% & ()- - 10% & ()- & 10% & ()-@[:tS20

y3z#10% & ()- =y3z#10%&' ()- “y.310% & ()-Y Y+@O0% & ()- xy$z#10% & ()-Z
#10% & ()- @RvU30 ! %B#109& ()- f,#10%WR' ()- f,#109008& ()-

109M& ()-10""10""10"" Y: 10% & ()-R 1 oxWsvU30 ! 109M& ()- L10%WE () -
USH10%& () -! S#10%vaMa&' () -! %BH#109&' ()-!! S#10%c& () - oi OP| Z8vU30 !

| By&z#1090N&' () - ! By&z#10909& () - Gy&z#10% & ()- =y&z#10%& ()-

i y&z#109WM& () - | 100V ()-PFGHINLVUA0 1 £10% & ()- s10% & ()-

f109% & ()- 10% " & ()- LOMMLOMVLOMM | y&z#109WE ()-'|[9vU40 !




10 10! ?} k! 10% I100/ & b, k!10%=n& b, b! ?0k!
* k! 10%|}& ()- ??%@%&9# fn& () - m=n& ()- 1’%%“1/90564

K(!10909&' ()-k(! 10999& () - k(l 109998 () - k(! 10909& () - k(! 10999& () -
109998 () - MBK=/ 0

10k (! 10999& () - k(! 10999& () - 1k(! 10909& ()45k5\/\F' k(! 10999& ()- k(! 10999& ()- M.

k=/ 0

k(! 10999& () -5WF! k(! 10999&' ()- k(! 10909& () - k(! 10909& ()-k(! 10999& () -1 PK=/0

k(! 10989& () - 5k( ! 10%99& () - k(! 10999& ()- k(! 10999& ()-k(! 10999& ()- k(! 10999&
) - K(! 10909& Kakeh L 14ithd)

k(1 k(! 109998 T)-K{T LOUBY&' () - kk(!' 10909& ()- k(! 10999& ()-k(! 10999& ()-5WF rR

2K=/ 0

k(! 10999& () - (l 100998 () K 110%99 k(! 10999& () - k(! 10999& ()- I - K=/

k(! 10999& () - V\Flk 59 WP?FG {\F)((IIOO/QQ& ()-k(!10999& ()-

' cOK=/ k(! 109998’ k(! 10%99& ()-k(! 109099& ()-k(! 109998 ()- k(! 10909& ()-k(' 109

9& () -k(110999& () - . ] 024: Mk K=/ k(! 10989& () - k(! 10%099& () -k(! 10999& ()-k(!1

0989& () - 5WF! k(! 10909& () - R

<=CLM 6K=/ 5\F! k(! 10909& 0)- kél RgO9& ()- k(! 10999& ()- k(! 10909& () - k(! 10909&
() - MNVYZ[\ ]| P4/ k(! 109998&’ ( 20998 () - k(! 10999&' () - k(! 109998 () - k(! 1090

9&' () - k(! 10909& () -k(! 10%99&21 A di osnN. 4/ k(! 10999&' () - k(! 10999& () - k(! 10

999& () -k(! 10999& () - 5WF! k( 0f<99&b()-sx}i M 4/ k(! 109998 () - k(! 10999&' () - SWF

1ok (! 10999& () - k(! 10999& () - GEQE () - @ 4/ 5WFI (K(1 40999 () - k(! 109%89& ()

k(! 10999& () - k(! 10999& () - k(l 100 (1 10909& ()-k(! 10909& ()-k(!1
0909& () - k(1 109998 () - k(! 109899& (e kI 100ED& {) - k(! 10999& () -1 V- 4] 5kk(1 1090
9& ()-k(110909& ()-k(!10909& () pk( I10909&Q) - k(! 10999& () - 5WF! r R24/ 5k (! 1098
9& () -k(310%09& ()-k(!10999& () B! - k(! 10999& () - k(! 10999& () - I - 4/ k(! 10999
& ()-5WF! k(! 10999& () - k(! 10999& () - k(! 10999& () - k(! 10999& () - cC4H k(! 10999&
k(! 10909& ()-k(!10909& ()-k(!10909& ()-k(!10909& ()-k(!10909& ()-k(!10909&
() - MQB4/ k(k(! 109998’ WRici k(! 10989&' () - kk(! 10909&' () - k(! 10909& () - 5WF! k(! 1090
9&' ()-!"#$, r V64/ k(k(! 10999& () - k(! 10999& () - 5WE! k(! 10999& () - k(! 10999& () - k
(110999& ()-,/012340S4/ k(k(! 109998 () k(1109998 ()-k(!10909& ()-k(!10909& ()
- k(! 10999& () - k(! 10098 31) k(! 10909& ()-456Ct mL+4/ . 10%t& ()-9

10%t&' () - )10%#&]]? VAENRI§84 & Iyfiragen.] 0ofo&safkyl.s\ehglogans - 4 frifluorogethyl,

10948 7 10%t& f 2S#10%48&! "0
1094& 8 01238} vvugl) S#ltg(f’}bw'é%gé l@"! %#%géf{%t@)() S ~S#10(V()& ()-s
10% # & () - 10#10#10# Y: 109%#& ()-vIyz{||[ NA4101010 yl #10%& () -

yl #10% # & () - 098! g} YLOWKHX& (). 1008 # & ()-|] 1 NA410
9109%t&' () - - 49100/ ()--den eobaRs gqn, iriigaqsompethy), trifsxmomethpxy, cyano or mtro
10068 () - %4 d] [: NA4LO (#10%4&! () - (#L0%#} & ()- ~  y#10%H& ()-

yH#100MWE' ()- 10%t& ()- @ 109%#& ()-;[\]"czm S2 10% #: & () - &108108108-
(#109B& ()- - ! (#10RDD& depetes (G%J(O;%lkﬁ which nfay16/@ibstituted] &M b mof2timed byg10%
& ()- yglove: & ()- glOOa# & () L10% #: & ()= | Z10%#: & ()- -

10% #: &) -[x{;|[: YouneoF FRlgrnG.. f (#1094:& ()- #10% #: & ()-

#1098& ()- 10% # & ()- S 10% # & ()-:x hvU4 10%& ()- fZ10%t& () -

10968 ()-10: #: 10:#: 10:#: 1 10%#: & ()-' 1 10% m& ()-' huw{|[:vU4d @
109%6& () - R’ denotes hydrogen or halogen, and

A denotes oxygen or NH.
20 '

2. Compounds according to Claim 1,

where



109%#& ()- MLOYHE ()- 10%*& ()- S109%#& ()- | 109%H& ()-</|[:vU4 , 10%H& ()-
s* 1006& ()- ( 1004& ()- & SHIOWE ()-  10%& ()- f#10%& ()-)' _abed| _RES
-10#10#10#810%+& ()-- 7L10%t& ()- 1 10%t& ()- 1 10%.& ()-

n-109%& ()-dj $(|[; RES 10; 10%#& ()-) 910% #& ()- Z 10% #& ()- @

10% #& ()- S@10% #& ()- 10%#& ()- (/ 2-&F_?RES 10; 10%#& ()-)0;
"10% #& ()-)0; 10%#& ()-)0; 10% #& ()-)0; 10% #& ()-)O0

10% #& () -) FGKUVakr R2RES0D; 10% #& ()-)0: 10% #& ()-)0; 10% #& () - ) 0;
10% #& ()-)0; L10%RFE& ( Heddd@®Bn bgeﬁ\'\“%d%ﬁﬁéo @i & letn1 O; trikfidh: tﬁ%\@o
10% #& ()-))5W@ 0; 10% #& ()-70; 10% #& () -) xy{ R6RESO; 1’0%#&( (0;
10% #&' ()-)0; 10% #& ( rif@romeery cying & nitt@% #& () -) pTRESD: 10% #& () - ) 50:
10% #& ()-)0; 10%#& ()-)0; 10%#& ()-)0; 10% #& ()-)0; 10% #& ()-)0;

10% #& ()-)j J*REO; 10% #& ()-)0; 10%#& ()-)0; 10%#& ()-)0; 10% #& ()-)O0;

10% #& () -)SWEB mgeRED 1. 10% #& ().~ YO 1004 #8&" (Yo ) 0- 1006 #8 () - , 0;
10% #8 8 g o) Tovine (?eéﬁéqofg‘fb%b}o}f#%p %‘%tﬁﬁ %%b%é“e}%%%%% 3@@?) 1) 0;
10% #& 6)-) O: 10%#&() )0; 10% #& () - )o 10%#&() ) FR600: 10% #& ()-)0:
10% #& ()-) 0; 10%%& ()-) BV 0; 10% 10 %#&c{%}-)z: 00:

10% #8& () -) 5Wa@B O; ow&@&“@ yobutyloo, &GWL)O“‘%@%@& or 55,5-
10% #& 200; 10% o H&! 0; 10% #& 0; 10% #& 0;
10%#&'8 32) 10%#&%)@‘%"@3"%/1\]?2500 (12)%3#& () - 30 (12)%3#& () - 30 0
10% #& ()-)0: 10% #& ()-)0; 10% #& ()-)5W@8 / 01239; vV600: 10% #& ()-)O:
10% #& 0: 10% #& 0; 10% #& 0; 10% #& <7Dl PQ4. 05\W\@B
10 10%5 ;)/qt&)() ) O; qufocyé #@qt;/\(?sdrogpe%rﬁé ()(30) 10% #& ()(30) s

10% #&() -) GR_ abcl pT450; 10% #& ()-)0; 10% #& ()-)0; 10%#& ()-)0;

10% #& f") )0: 10% #& ()-)0: 10% #& ()-)0; 10% #& ()-) 1 mor x| nN. 40;
10% #8& ()-)0; L0%#& ( Heddhés hYRert&' ()-) 0 10% #& ()-)0; 10%#& () -) SWGB
MMLA0; 10% #& ()-)O0: 10% #& () - )o 10% #&' ()-)5W@ #0; 10% #& ()-) O:
10% #& ()-)Z>40; 1099; 10% #& ()-);5W@B 0; 10% #& ()-)0: 10% #& ()-)O0;
10% #& ()-) 0, 10% 0% " 0: 10% #& ()-)O0:

10% #& 8 303 10%%#%1"’5‘“%50?“ ‘6‘6}’3#8‘&&{13“ {% 2. f)()% Lo () - )nN24f)) )10% #8& ()-)0:
10% #& ()-)0: 10% #& ()-)0- 10% #& ()-)0: 10% #& ()-) 05W@B p: 405\@B O;
0% #& ()-)0: 10% #& ()-)0- 10% #& ()-)-0; 10% #& ()-)0: 10% #& ()- )t X<050;
10%#&1%) )0; 109GWh&re)-)0; 10% #& ()-)0; 10% #& ()-)0; 10% #& ()-)-0;
10% #& ()-)0: 10% #& ()-)j J*<0; 10% #& ()-)0; 10% #& ()-)0; 10% #& ()-)O0;
10% #& ()-)0: 10% #& ()-)5WEB  $nM <0: 10% #& ()-)0; 10% #& ()-)O0;

10% #& () - )5V@ ®! RQW#I&"ﬁﬁd'A@lavé-@l%(QrﬁB%n{n)gsiﬁe%(lh*CIélﬁGKbQZ % #& ()-)0;
10% #& ()-)' 0: 100 ¥& ()-)0; 10% #& ()-)0; ~10% #& ()-),0: 10% #& ()-)0:
10% #& ()-)45:; JKLRO+0; " 10% #& ()-) 05WEB 0; 10% #& ()-)0; 10%#& ()-)0;
igfﬁ; re 8 gg igfﬁ} ﬁ% %ﬁ':%% Klri)p?sé‘gg/ f#& %gér)y W Soldred’ by R!
10% #&'26) - ) YZ[ ] "dBp@RRO;  10% #& ()-)0: 10% #& ()-)0: 10% #& ()-)0
10% #& () -) 5WB 0; 10% #& ()-) hnyi M/ 0; 10% #& ()-)0: 10% #& () - )5\/\@ %0;
10% #& ()-)0; 10% #& ()-)0; 10% #& ()-)t>/ 0: 109%BW@B 0; 10% #& ()-)O0:
10% #& 10% #8& % 10% #&' () -) hH 0;  1096WED:

10% #& 8 gog 10%@&‘%";‘)‘3‘%““ ‘é&é&&%‘é)")g 10% #& 8 go 10% #& () -)O:
10% #&' ()-) N6/ 0: 10% #& ()-)0; 10% #& ()-)0; 10% #& ()-) 5@ O

10% #8& ()-)0; 10% #& ()-)|16/5Wa )0; 10% #& ()-)0; 10% #& ()-)O0;

10% #& ()-)0: 10%whete)-)0: 10% #& ()-)t X850; 10% #& ()-)0; 10% #& ()-)O:
10% #&.()-)0: 10% #& ()-)0: 10% #& ()-)0; 10% #& ()-)0; 10% #& () - ) vZ>850:
10%#&2%) )0: 10% #& ()-)0: 10%#& ()-)0: 10% #& ()-)0: 10% #& () - ) 5B
RS0 10% 5 () - 10 kA0 R¥ild e AR Ycine ol B 1 QP i) ) O
10% #& ()-)1-80; 10% #& ()-)5WaB 0: 10% #& ()-)0; 10% #& ()-)0;

10% #& ()-)0: 10%#&() ) % +, | 0gG+0: 10%#&() )-0: 10% #& ()-)0

10% #& 0: 10%4# ).0:  109% #& 0; 10% #& 056;
<JKg1+5$/\)@)O 1003“# %%‘ 66“91@9&‘#&“%% ‘%“83"&8@%% z(fl) %go 10%#&§ go;
10% #& () - ) KLNOPQRSPT850; 10% #& ()-)0; 10% #& ()-)0: 10% #& () - )o

10% #& ()-)0: 10% #& ()-)0; 10% #& ()-)0: 10% #& ()-) STWK*bgnN. 80:

10% #&30) - ) 0:5. 10%Codipopndaccadingts ay of Claim®%td8; ()-)0; 10% #& () -) SWEB
gSMM 80; 10% #& ()-)0: 10% #& ()-)0; 10% #& ()-)5WeB , 0: 10% #& ()-)0:
10% #& ()-)KK/ 0 10% #& ()-)0:; 10% #& ()-)0; 10% #& ()-)-0; 10% #& ()-)O:
10% #& ()-)0: 10% #& ()-)0; 10% #& ()-) ML/ 0: 10% #& ()-) 5WeB O;
10% #& ()-)0: 10% #& ()-)0: 10% #& ()-)0; 10% #& ()-)tT40; 10% #& ()-)0:
10% #& ()-)0; 10% #& ()-);0; 10%#& ()-)0; 10% #& ()-)0; 10% #& ()-)O0;
10% #& ()-)gQ0: 10%:@ 10% , & ()-M 10%, & () - &10, #10, #10, #0:

10% &() )5WEB _?GH@ 10% . & () - M#@ 10% , & () - MD#@ 10% , & () - D@
10% , & () - MD#@ 10% , & () - MD#@ 10% , & () - MOr RRGH@ 10% , & () - MD#@

11 7N A N7 R AN ™Y AN W N N



P"#$UR' () *+, -./0123456789: ; <=>?@\BCDEFGHI JK6Ti mes New RomanAri al Couri er
New'h Root EntryWr dDocunent " #$9&' () *+,-./0123456789: ;

<=>? @\BCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_"abcdef ghi j kl mopqr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: ;

<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\ ] "_" abcdfghi j kIl mopqr st uvwxyz{| } ~
I"H#B9& ()*+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~
P"HSOR () *+, -. /1 0123406789 ; <=>? @\BCDEFGH JKLMNOPQR

R!, R% R? R*and A have the meaning stated in any of Claims 1 to 4, and
5 A is in position ¢ of the benzene radical.

6. Process for preparing compounds according to Claim 1, characterized in that

a compound of the general formula (II)

° m,

10

in which R', R%, R* and A have the meaning stated in Claim 1,

is reacted in an inert solvent in the presence of a suitable base and, where
15 appropriate, in the presence of a phase-transfer catalyst with a compound of

the general formula (III)

X'-80,-R’ (Im),

20 in which

X! represents a suitable leaving group, and

R? has the abovementioned meaning,.

25



10

15

10.

11.

-48 -

Compounds of the general formula (II) according to Claim 6.

Compounds according to any of Claims 1 to S for the treatment and/or

prophylaxis of diseases.

Medicaments containing at least one of the compounds according to any of
Claims 1 to 5 mixed with at least one pharmaceutically suitable essentially

nontoxic carrier or excipient.

Use of compounds according to any of Claims 1 to 5 for producing a
medicament for the treatment and/or prophylaxis of states of pain and/or

neurodegenerative disorders.

Use of compounds according to any of Claims 1 to 5 for producing a

medicament for the treatment and/or prophylaxis of Parkinson's disease.



