WO 02/ 26702 -wo gZhgrexyphenyl al kanesul phonat es PCT/ EPOL/ ?/lﬂS(MA‘R
2005 The invention relates to novel phenoxyphenyl al kanesu phona

processes for their 5 preparation, their use for producing nedi c@rm‘MRSZU[ﬁor
the treatnent and/or prophylaxis of diseases, in particular for the
treatment of states of pain and neurodegenerative disorders. Anong the
constituents of the henp plant (Cannabis-dativa), the one of nost 10

phar macol ogi cal inportance is A9-tetrahydrocannabi nol (09-THC) which causes
the essential effects of cannabis on the human central nervous system (CNS).

Pot ent i al higﬁqﬁkgﬁi aﬁguc%ngqﬁgorgr¥ t herapeutic applications of cannabis
products co a, enesis, anorexia, glaucoma and
novenent disorders. 15 To date, two subtypes of cannabi noid receptors and
one splice variant have been identified. CBl and CB2 receptors have seven
transnmenbrane regions and belong to the famly of G protein-coupled
receptors. The CBl1 receptor and the spllce variant CBla are mainly

| ocal i zed i n Thfeinyentiangelatgs it aayelphenexiphand atigpesuiphopatss, nﬂ@@esméﬂr thesrund
mainly in the peripher tissu ciall n | euc t

macr ophages. ng‘%ﬁ ?’ebrl é‘ggegdropr e ﬁ"é"é E’ 3@% l‘ﬁ'éll gﬁﬁ EI ?’Eﬁﬁat e
for cannabl n KeS8PLST disdaedi st n r
exanpl e, 'Cr)‘!’HC}3 )ﬁoncl assllscaly ca?ﬁ%%P%iffggqga?ﬁéLMMt Bt anglsungr phn i

am noal kyI | nduﬂuasiegamdatmedmadms.ds. The latter incl udes t he endogenous CB1

recept or agoni st anandam de. 25 WO A-98/37061, WO A-00/10967 and
WO A- 00/ 10968 descri be certain aryl oxyphenyl al kanesul phonat es as

cannabi noi d 1 g6ap G A9RMeEnts 08" the Nenty ST Rbndbis IGHLPIGICHK B MSst

di sorders.
10 pharmacological importance is Ag-tetrahydrocannabinol (A°-THC) which causes the

essential effects of cannabis on the human central nervous system (CNS). Potential
historical and contemporary therapeutic applications of cannabis products comprise

inter alia analgesia, emesis, anorexia, glaucoma and movement disorders.

15 To date, two subtypes of cannabinoid receptors and one splice variant have been
identified. CB1 and CB2 receptors have seven transmembrane regions and belong to
the family of G protein-coupled receptors. The CBI receptor and the splice varant
CBla are mainly jocalized in the central nervous system. The CB2 receptor has been

found mainly in the peripheral tissue, especially in leucocytes, spleen and macrophages.

: 20
Several classes of structures have been disclosed to date for cannabinoid receptor
agonists: classical cannabinoids such as, for example, A’-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.




2 4 MAR 2005 -2 US-A-3,462,473, Biochem Pharmacol. 1972, 21, 1127 UABANY
Fed. Proc. Fed. Amer. Soc. Exp. Biol. 1971, 30, 841-847 and J. Pharm Sci.
1973, 62, 1780-1784 disclosed certain p-phenoxyphenyl al kanesul phonates and
t heir hypochol esterolaem c or hypolipidaemc effect. 5 In addition, certain
phenoxyphenyl al kanesul phonat es and t hei r2use as herbici des (1),
antimcrobial agents (2), lubricants (3), sensitizers for heat-sensitive
paper (4) and synthetic internmediates (5) are known: (1) EP-A-0 023 725;

US- A- 3, 929, 9G3%. 4 ; r oyl . :

(3P A 54066601 7 Chamt Hepe o e ol R 202 AL PG et A,
Abstr. 1981, b, E4bBidB197R-38; S6D86B28) J Phem. ScA9T3,.6219840-1 984 didd8%a9

(JP- A-56079665) ; Chem Abstr. 1989, 111, 2678 (JP-A- 63104903); (2) DE-A-14
93 776; DE- Acertaig] prsnoxyphany, alkgnespiphotSes\ argl s dapochigesterslagmiy wF2;
CH B- 450 347, qg—rBa459. GBﬁ't Chem Abstr. 1975, 83, 72725 (JP-B-50003375);
(3) US- A- 3, 34gPeliprdacmic effetts 4 "g37 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 agorih atidition deftainglieauegphehyl eliianedulPbnifes SndHiedGise ia§ hamidigqq),by t he
novel conpounds according to the invention. The present invention therefore
rel ates to napbmicebpbagrms 61, ubsicayn éd)alsensitizery for heat-s®sitive paperd(4)/aRd 2005
synthetic intermediates (5) are known: (1) EP-A-0 023 725; US-A-3,929,903; US-A-
4,415,354; Chem. Abstr. 1979, 91, 175034 (JP-A-54066631); Chem. Abstr. 1981, 94,
10 156552 (JP-A-55154953); Chem. Abstr. 1981, 95, 168773 (JP-A-56046859); Chem.
Abstr. 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
D,
25
4 R
R?
2
1 b

O, a 0
@iA—ﬁ—Rs .
) o)




-3 in which R denotes hydrogen, C -C4-al kyl, hal ogen, trifluorgfgthgl )
trifluoronethoxy, cyano or nitro, 5 R2 denotes hal ogen, triflu e ﬂ@b,
trifluoromethoxy, cyano or nitro, R3 denotes C4-C7-al kyl which nay be
substituted one or nore tinmes by fluorine or chlorine, 10 R4 denotes
hydrogen or hal ogen, and A denotes oxygemn3er NH. 15 The conpounds according
to the invention nay exist in stereoisoneric fornms which either are rel ated
as imge and mnor image (enantiomers) or are not related as inmage and

m nor image (gi@gLgreoners). The invention relates to the enantioners or

di astereonmers or respective mxtures thereof. These m xtures of enantioners
and diastereoners can be separated into stereoisonerically uniform
conmponents in g 20 known manner. The conpounds according to the invention
may al so be iR t heddnotem lnfdroges; C;<atalsyl, hEegenr, emiflaorometigen aifaldryméthoxpde
here to salts with organic or inorganic bases or acids. 25 For the purposes
of the present inV/aAB?8hMIhysi ol ogical |y acceptable salts are preferred.
Physi ol agi cal |y acceptabl e salts of the conpounds according to the

i nvention may be salts of the substances according to the invention with

mneral aci dg? caddpewy hhlogas itﬁiﬂud?tbmét_lkbl?'&‘i)ﬂﬂcﬁoﬁ@ﬂhgﬁ% alddrGigr |y preferred
exanpl es are salts 30 with hydrochloric acid, hydrobrom c acid, sul phuric
aci d, phosphoric acid, nethanesul phonic acid, ethanesul phonic acid,
t ol uenesul phod ¢ agi d, 4 2005 ) )
u sulp OEEU cFeInotes rc%& WhOlCh may be substituted one or more times by fluorine
or chlorine,
) 10

R? denotes hydrogen or halogen, and
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 present 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,




-4 benzenesul phoni ¢ aci d, napht hal enedi sul phoni ¢ acid, acetic acid,
propionic acid, lactic acid, tartaric acid, citric acid, fumarixy ﬁm o5
mal ei ¢ acid or benzoic acid. Physiologically acceptable salts may |1 kew se
be meta! or amoniumsalts of the 5 conpounds according to the invention.
Particularly preferred exanpl es are sodi ufh- potassi um magnesi um or cal ci um
salts, and ammonium salts derived fromamonia or organic am nes such as,
for exanple, ethylam ne, di- and triethylamne, di- and triethanolam ne,

di cycl ohexy! aEnaenesApAEEVAR RORLIRRCLiuBRONIE IR, AL NG1a, SHR¥LENSdyam ne

or 2-phenylethylamne. 10 The present 1nv on al'so Inclu

conpounds  whi laéticcaid, hartaviceseidt; €firic byid camagie tatidOmi ke 4di@8r BefizbRSacklY

al kyl ation. For the purposes of the present invention, the substituents
generally have the follow ng 15 nmeaning: Q-CA-Al kyl represents for the

pur poses of the invention a straight-chain.or branched alkyl radical having
1to 4 car boﬁf@ﬂ%‘cﬁﬁ?ﬁ?@lﬁﬁﬁgﬁw aﬁé‘”??eh? i%%édora?rémonm §3s, ofethgy | |

n- propyls, is <cBEH; b . Sphutyi - -G Al kyl
repr eser?t s f ??h@%)gh%sug%g?elgé (t)?‘ thteﬁgb%ﬂr?\?g hF ?x(‘t)']%ﬂlgr Ig{i: ?%f%g%?t-e’\é#é?lﬁggg% hed
al kyl radi calporayiung rdaghesiimaarchleiund 2165 andExamohin Wliscderived g saEmbhganed

are: n-butyl, i-buytyl, s-butyl, i-butyl, t-butyl, i-pentyl, n-pentyl,
hexyl , or heptyargan amanesriwieh apsfogiexampleo ethylsmning, dinapd ighylamihendhamngd! . 25
Hal ogen i ncl fqr.the pur es .of .the jnvention fluorine,.chlorine,
br omi ne and L{ﬁgtgf“ﬁo Mg oﬁ"ﬂg%ilfmﬂf"ﬂlfﬁ n "HF‘EY%PB’F@F‘?"QB[ PH&MiNG N dBING gi ven
to conpounds egyldmR@iagfREsAE-ph&yRihRahink. 30 i n which
x 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-Cy-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

1odine. Chlorine or fluorine are preferred.

Preference is given to compounds of the general formula (1)
30

in which



2 4 MAR 1005 -5 R denotes hydrogen, fluorine, chlorine, nethyl,?§Mmp 2005
trifluoronmethyl, trifluoronmethoxy, cyano or nitro, R2 denotes fluorl ne,
trifluoronmethyl, trifluoronethoxy, cyano or nitro, 5 R3 denotes n-butyl,
n-pentyl, 4,4,4-trifluorobut-1-yl or 5,5 5-trifluoropent-l-yl, R4 denotes
hydrogen, and 10 A denotes oxygen. Particalar preference is given to
conpounds of the general formula (1) in which 15 R, R2, R3, R and A have
t he abovemantigned meani ng, and there is a hydrogen atomin position 4 of
t he phenyl rigpg sufgbief ut . his C ilLLystrated by the
following diagram 3 2 b ydﬁgeg A?@gﬁﬁ%o Vé@?ggétrt |@%th¢ pruéﬂ'é?rgﬂ‘@g‘yil’s

gi ven to conpoundgrifiiommetigayecyaho bonimel a (1) 25 in which 2 4 MAR 2005 -6
R, R2, R3, R and A have the abovenenti oned neani ng, and

2 - . .
R denotes fluorire, trifluoromethyl, trifluoromethoxy, cyano or nitro,

5
R? denotes n-butyl, n-pentyl, 4,4,4-trifluorobut-1-yl or 3,5,5-trifluoropent-1-yl,
R* denotes hydrogen, and
) | 10 A denotes oxygen.
Particular preference is given to compounds of the general formula D
in which
15

R! R?, R3, 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:

(Ta)

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

in which



R and R2 occupy positions 2 and 3 on the phenyl ring. 5 The pos@gfﬁﬁﬁwﬁg R
and R2 on the phenyl ring can be illustrated by the following di‘agtad 0
Very particular preference is |ikew se given to conpounds of the general
formula (1) in which R, R2, R3, R and A have the abovenenti oned neani ng,
and 15 Ais in position c of the benzenebradical. The position of A on the
benzene radical can be illustrated by the followi ng diagram b 2 4 MAR 2005
-7 Very particular preference is given to conpounds of the general formula
(1) in WmchIE,SRF{_R%,Rzan&ha%moeahamonwﬂwapﬁaé%nt'one_d meani ng, R
and R2 occupy positions 2 and 3 on the phenyl ring, and A is in position c
of the benzene radical. 0 The positions of R, R2 and A can be illustrated
by the follow,ng di,agram 1 15 In addition, a process for preparing
conpounds of R reddiraseapy pasitians 2 apd B andthe phenyl npgund and is characterized in
that a compound of the general formula (I1) AAH 20 in which R, R2, R4 and A
have t he abovenenti oned neaning, 24 MAR 2U5 -8 is reacted in an inert

sol vent sin t %eﬁ!&ﬁﬁm f ' sdSR? bakhe pﬁaf)ﬁ rg,@dcanwﬂen@.s@@@eti ﬁgrth@tfaiowiagt he

presence of a phase-transfer catalyst ' w conmpoun
diagram:
4
R 3+ Ri3
‘ 2 or R' 2
A " 1 ,b (1b)
PN 8 : 9
D—A—g—ﬁﬁ \©~A—~s——R“
1] 1]
R’ © R* ©
10 Very particular preference is likewise given to compounds of the general formula (I)
in which

R}, Rz, R3, R* and A have the abovementioned meaning, and
15

! A 1s in position c¢ of the benzene radical.

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

3 (Ic)



general formula (lI11) 5X - SO - R3 (111), in which 1 OXIrepresepg§M§2m5

sui tabl e | eaving group, and R3has the abovenenti oned neani ng. The conpounds
of the general formula (l11) are novel and can be prepared in anal ogy 15to
general ly known processes by initially reacting a conpound of the general
formula (1V) with a conpound of the generdt fornmula (V) in which 20 R, R2
and R4 have the abovenentioned neaning, a) Y represents a hydroxyl group and
X represents a suitable leaving group 25 or conversely b) Y represents a
sui tabl e | eawj : 214 R 7005 -9
and E repreggﬁ?gggﬁﬁﬁ{?%ﬂgégﬁgpggagggégﬂﬁﬂ%gg?ﬁ%kg%%%%ﬁgnqﬁfE@%‘ 5 in which
R5 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 ( iy Whichcopper (11) conpound to give a compound of the general
formula (VI) 15 in which R, R2, R4 and E have the abovenenti oned neani ng,
and [A] then, in the case where E represents a nitro group, reducing the

atter ynder gi 301 ROBLLASANCIE | BRSARYSILLRR! Tt hods to give a

conpound of t geher fornu

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

A is in position ¢ of the benzene radical.
I 10
The positions of R', R? and A can be illustrated by the following diagram:
4
Ri3 RE3 A
R*72 0 !
11 b N, R724T 9 .
a c A—ﬁ—R or 0.2 c A_'I?f—R (id)
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 (II)

O\Q_ (D),
A—H

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




2 4 MAR 10C5 -10 NH2 in which R, R2 and R4 have the aboverrentiogg%éﬁ@pi ng,
5 or [B] in the case where E represents a group of the fornmula -90:R5} ‘"
renoving the protective group R5 under suitable conditions by conventi onal
methods to |iberate a conmpound of the general formula (I1b) 10 (I b), OHin
which R, R2 and R4 have the abovenenti ondd neani ng. 15 The conpounds of the
general fornmula (I1) can also be prepared by reacting a conpound of the
general formula (IV) with a conpound of the general formula (VII) 2 4 MAR

2005 -11 A-H fsVHa):tea 0 ah Ninghi §chv§lt’ inR?he Ef’espﬁéet ﬁg %Bgléiégﬂeg %Beft qu,s ﬁ‘f*FéFm e

abovenentioned neaning, 1n an rnert solve

base and, wheamproprutepini tieeprescncé BE a PhRELARHOEadlySORPR { bbmgéuxﬂoepgi‘{)' 1)
conpound. The processes according to the invention’can be illUstrate y way

of exanpl e bygenseal femula@Ihg di agram 2 4 MAR 2005 -12
5 X'-s0,-R? (I,
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 (V) \]@_ £ ),
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,



XX =04 or Br HOB-OR5 KCO 2 3 optionally with R Cul or CuO FZSA:M%Z@SW
Benzyl OR5 R5 = Benzyl: H2, Pd/C R5 = CH3: HBr/glacial acetic acid, BBr3
or BCI3/NBu4dl X = C or Br KOH OH R3SOz C NaCH / NBu4Br or NBu<OH O u 3
OS R Olnert solvents for the purpose of the invention are solvents which
are unchanged or are only inconsiderably%hanged under the chosen reaction
conditions. 5 Exanples of inert solvents suitable for the process (Il) +
(rrr) (1) are ethers such as, for exanple, diethyl ether, glycol nononethyl
or di methyl eipder, di oxane or tetrahydrofuran, or hydrocarbons such as
benzene, toluene, xylene, cycl ohexane or petroleumfractions or hal ogenated
hydr ocar bons such as net hyl ene chl ori de,

E represents a nitro group or a group of the formula -O-R?,

5 in which
R’ 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(Il) compound to give a compound of the general
formula (VI)
R1
R2
2N ;: (VD),
E
R4

. 15 in which Rl, Rz, 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)




10 chloroform tetrachl oronet hane, or dinethyl sul phoxide,

di met hyl f ormam de, hexa HO -OH 2 4 MAR 20C5 - 13 net hyl phosphoram P?’M ﬁt @gl
acetate, pyridine, triethylamne or picoline. It is |likew se possi blfél 12
use m xtures of the said solvents, where appropriate also with water.

Met hyl ene chl oride, nethylene chloride/ wafer , tet r ahydr of uran, di oxane and
di oxane/water are particularly preferred. 5 Bases suitable for reaction (I1)
+ (I'll) (1) are organic am nes, in particular tri-(C- C6)-al kyl am nes such
as, for exanple, triethylamhe or diisopropylethylamne, or heterocycles
such as pyridine, methyl piperidi ne, piperidine or N nethyl norpholine,

al kali netal and al kal i @ % nmet al hydr oxi des or carbonates such as, for
exanpl e, 10 sodi um hydr ot assi um hydr oxi de, sodi um car bonat e,

QX1 O,
pot assi um carbonate or alcohol ates such as, for exanple, sodium nethanol ate
or sodium ethanolate. Tripethyl am ne, pyri gme and sodi um hydroxi de are
preferred. The bases are gewéerahly enpl oyed 'h an anbunt of fromO0.1 nol to
5 nol, preferably 15 from i D 23 nmol, in each case based on 1 nol of

t he conpounds of the general/~ormula (I1). The process (11) + (lI1l1) -> (1)
can al so where appropriateRbe carried out in the presence of a
phase-transfer catal yst. Quaternary anmmonium salts, preferably 20

t et rabut yl ammoni um brom de, for exanple are suitable as phase-transfer

catal yst. Suitable as | eavi 0g group X1 is, for exanple, hal ogen, preferably
chlorine. The reade wbsh RaR’ baed Bahavedtte abivemedeonedtmempiper i ¢ pressure but

al so under elevated 25 or reduced pressure (for exanple 0.5 to 3 bar). They
are generally carried out under atnospheric pressure. The process (Il) +
(FIL) -% (1) is cagpried out in a tenperature range fromOC to 100C,
preferably at 0C to 30C

[B] in the case where E represents a group of the formula -O-R>, removing the
protective group R’ under suitable conditions by conventional methods to

liberate a compound of the general formula (IIb)

10
R1
R2
o) (Ib),
o
)
: R*
in which R', R? and R* have the abovementioned meaning.
15 The compounds of the general formula (II) can also be prepared by reacting a

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



2 4 MAR 2005 -14 Exanples of inert solvents which have proved SUIéab

the processes (IV) + (V) -> (VlI) and (IV) + (M) -* (Il) are th ”R?W5
foll owi ng: organic solvents such as ethers, such as, for exanple, diethyl
et her, glycol nononethyl or dinmethyl ether, dioxane or tetrahydrofuran, or
hydr ocar bons such as benzene, tol uene, xﬁlene 5 cycl ohexane or petrol eum
f.ractions or hal ogenated hydrocarbons such as nethylene chloride,

chl orof orm tetrachl oronet hane, or dinmethyl sul phoxide, dinethylformam de,
N- net hyl pyrrol i done, hexanetﬁylphosphoranlde ethyl acetate, pyridine,
triethylamne or picoling is |likew se S e to use mxtures of the
said solvents, where af :h_ te also with i di ne,
N—nethylpyrrolldone 18 dis yl f or mam de ang et hyl sul phoxi de are
particularly preferred. The processes (IV) { --> (V) and (1V) + (M1)
-> (Il) can also where apgropriate be carrl%d out in the presence of a
copper (1) or copper(ll) conpound. Copper(l) iodide and copper(ll) oxide are
preferred. 15 Bases SUIt@b%g for the processegv%1V) + (V) ->(VI) and (IV) +
(M) -* (Il) are al kali tal carbonates an carbonates, in particular
sodi um and pota55|un1carbonates, al kali metal hydroxides, in particular
sodi um hydr oxi de, .or organic amnes, in particular tri-(CLl-Co6)-al kylam nes
such as, for B¥aHHl e, triethyl amine. Potassium 20 hydroxide, sodium

hydr oxi de and potassi um carbonate are particularly preferred. The bases are
generally enployed in an amount of fromO.1 nol to 5 nol, preferably froml
ml to 3 mol Rl R2.GGIA oo PasRdiRRbbydiMniBhed AEagagPOUNds of the general
formula (1V) or (\0 25 A suitable | eavi ng group 'n process (I1V) + (V) -*
(V') variant a) or Y in process (IV) + (V) -* (V) variant b) is, for

exanpl e, hal ogen.or. a.sul phgnato group such as, for exanpl e, trlflate
= ucr)nr)i ne, chfrg?rf Héerl(ﬁol p presense of asugable base and, whererrzlijppmpnate in the

presence of a copper(I) or copper(1l) compound.

10

The processes according to the invention can be illustrated by way of example by the

following diagram:




2 4 MAR 2005 - 15 The reactions can be carried out under atnospheric
pressure but al so under elevated or reduced pressure (for exanpl e OMRiIl55
bar). They are generally carried out under atnospheric pressure. 5 The
reactions are carried out in a tenperature_range from 20C to 200C,
preferably at 100C to 160C. Met hods for‘ﬂ%ducing an aromatic nitro group
for process step (VI) -* (Ila) are known (for exanple R C. Larock,

"Conpr ehensi ve Organi ¢ Transformations”, New 10 York, 1989, pp. 411- 415
and the literature cited therein). The introduction_of hydroxyl protective

groups and nethods _for elimnation thereof are Kk (for exanple T.W

G eene, P.GM ts, "Protective C%g s in Oga nt hesis", 2"d Ed., New
York, 1991 and | i berat urg"cRye her 8iG®; J. em 15 1999, 64
9719-9721). Exal sTof &uit @ protecrTye—group [R5 for the reaction
sequence (1V) +J(V) -* (VM)A (11 b)°p§t’,‘83‘%§hy|, enzy O/l yl ,

met hoxynet hyl,  2-trinmethylSilylet hoxymetohy or tri | silyl. Methyl and

benzyl are preferred. 20_Ih onpounds of the gener ormula (I11) are
commerci al | y &F&Pa e, IBE(S%’{&P{%WYH he literaturerbr can be synthesized in
anal ogy to processes known fromthe literature (qgonpare, for exanple, J.
Chem Soc. C 1968, 1265; Chem Ber. 1967, 100, 1696Rs=Benzprips/ed

al kanesul phonyl chlorides can be obtained, for exdnple, as described in 25
WO A- 98/ 37061 or DE-A-19 422 64). The conpounds of| RheCHgmerghcidl adetitiboie
(1V), (V) and (M) are known or can be prepared|bpekacsg/Bucesses. 30 The
conpounds of the general formulae (IV) and (V) ar® commercially avail abl e,

known fromthe literature or can be prepared in analogy to processes known

fromthe 2 4 MAR 20C R
2
R' R
HO OH
R? \ﬂj <on OOOH
———
+
X R* R*
X =ClorBr R’S0,-C
NaOH / NBu,Br
or NBu,OH
R1
RZ
0]
o,
] O—lSI—R
@ o
R4

Inert solvents for the purpose of the invention are solvents which are unchanged or

are only inconsiderably changed under the chosen reaction conditions.

Examples of inert solvents suitable for the process (IT) + (II) — (I) are ethers such
as, for example, diethyl ether, glycol monomethyl or dimethyl ether, dioxane or
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-



- 16 literature (conpare, for exanple, J. March, "Advanced Organii
Chem stry", 4d' Ed., Wley, 1992, pages 531-534 and 1295 and the 14 M@'m&ure
cited therein; Synthesis 1990, 1145-1147). 5 Surprisingly, the conmpounds
according to the invention show a val uabl e range of pharmacol ogi cal actions
whi ch coul d not have been predicted. Theyldare distingui shed by being highly
ef fective cannabi noid receptor agonists with high netabolic stability and

hi gh oral bioavailability. They are thus particularly 10 suitable for oral

t herapy. Theyy&p I3 comi Lon with.other nedicanents
for the pr ophylggipgspg%h??ggm%ﬁ%t?’ pa#c’:@t"%’ g‘gémérml r°5ﬁf°8hB%iqh‘s(“fk8W‘5§

cl assifi cati @ossibleeto s8] mbaires @dttheRaidf scﬁifb'n@sf,liv@hé?@iaﬂprggﬁ%rdl R‘gﬂilswﬁ’tfer
Chroni ¢ Pain_Syndromes and 15 Definitions of Pain Terns", 2nd edition,
Meskey and BeYéthklenedrhlgride, imghyipnesehlori®ewatet,e tettfh@djofamn, dioxane and

neur odegener atjve disorders, in particuylar for the treatnent of

cancer-i nduc@&%&?ﬁ”iﬁ{&%%?ﬁl@l)ﬁgﬁ%% thic pain like, for exanple, that
associ aged w th diabetic neuropathy, postherpetic neuralgia, peripheral
nerve damage, central pain (for exanple as a consequence of cerebral

i schaeni a) amlasés sugablerfas reaginA(IDi+a¢ I icGRGAS ¢ Bati @s, for
exanpl e, lunmbago, backache (I (?\?SI%;?& gg-idA?qéfﬁﬁsﬁlgﬁaﬁ{éggé%pgﬁ&%@gﬁ

subst ances afCe)-plkykarines sichatss dos ekamplee tfiahylaminet bre dagpreyletpylafifiey cacut e

pain of any origin and of secondary states of pain resulting therefrom and
for the ther§ V%J%P'Clﬁ é‘f‘g‘saso? "m%ﬁbﬂﬂ‘%ﬁ"@e,prwlwOaé{nmé%a(hdomhwlmdaecorre

h ic. 25 Iaf; [ [ ' 3 d ' to, th
mvent | on for fhat gl alEle gk e g of AR AR fora Bl .

opi at e3) f or sediomplheiraxideygrbaissiumbydpbitiae, sodivy dieRsE] RiRassiaY LA BRIAP ¥ Y PheEN,
tricyclic antt?ge‘gr essant s, fgﬁ example amtriptyline, anticonvul sants, for
exanpl e car baifad Bﬁeﬂes,“cbab%lp t $FEplposodiver aietkdnoBee aort sédifiinarthabalate. dr ugs

(NSAI Ds), f 0Tﬁ@?ﬁ?@x¥iﬁe,$§(ghfnie And Ec?&f%q;yﬁpdxi@ea % (])Jf'(e%]ri'ei ncl uding

The bases are generally employed in an amount of from 0.1 mol to 5 mol, preferably

15 from 1 mol to 3 mol, in each case based on 1 mol of the compounds of the general
formula (II).

The process (I) + () — (I) can also where appropriate be carried out in the
presence of a phase-transfer catalyst. Quatemary ammonium salts, preferably

20 tetrabutylammonium bromide, for example are 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) + () — (I) is carried out in a temperature range from 0°C to 100°C,
preferably at 0°C to 30°C.



COX-2 inhibitors, for exanple rofecoxib, celecoxib. 2 4 MAR 2005 -,17: %{ The
conpounds according to the invention are |ikew se also suitable fgﬁ Mﬁ 0t5
therapy of primary and/or secondary pathol ogi cal states of the brain, for
exanpl e during or after cerebral vasospasns, migraine, spasticity, hypoxia
and/ or anoxi a whose origin has not previbbsly been nentioned, perinatal
asphyxi a, autoi mmune di seases, 5 netabolic and organic di sorders which may
be associated with damage to the brain, and danage to the brain as a

consequence OEx4inple®r f Hhert Nscli e O9hish hove ?ggmresuitgmu ?&Sélé@nﬁa}g%eg?%ﬁ hg to

at heroscl erotic and/or arteriosclerotic chan he ‘conpoun

the inventi on(T¥) & (M) keWBHendyI\)ab(elIf o (INhee tHeFollewRing: SzamibsORefis Kich as
psychiatric disorders such as, for exanple, depression, gastric ulcers, 10
neur odegener a¥th&ré sHcBosd dors examtie, adiethyb ethex sgtydok moNonteshyher' dimeRat kikegon' s

' is, anyotrophic |ateral sclerosis

or Huntingto di sease l.tiple sclero

(ALS), neuroac}g’gj%]ﬁe Ot ?tf)%y%’(g“rﬁg 3{;3‘{)@% 0B} SUER i Benzene| toBlenpa ylens,al
-infectiaons andciPukiine drifefbfy ' furthernore b | oyed
i n medi carren?% for tﬁe rth; eat rrenﬂtﬁgag@tng%{aglg@,ggﬂg%iuﬁe ?caajfoélﬁégﬁ[’g?s H?ﬁﬁnglg

anor exi a, conshidrideons,chidrefomal i sretréhibrbmeand)d  §OVeEARAhI sogﬂ?ﬁgxidg'he
subst ances acgor di nfg to the invention are also suitable for the treatrent of
20 di sor der s SiRectyligreamigesNonethylpsaeldang) hexatrethylphiosporamidecethginacetaks, ch ar e
based on dir ..and/ar, i,ndi rect.changes in the inpune systemor on .
dysregul at i oﬁ Svmldﬁ% ’ 4r|9ert1}\1)’clﬁ'8lélﬁé)ﬁtplc8ﬂn?‘ﬁélsi LKeIE RO ust @pxtyges gfdhe saidnp e,
for local or speh®M WhereULPhrdpHAE Fis§CASHS e - t osus
inall its variants), inf arrmtorysand @r vg%%(r)i ﬁﬁ&rﬁ%’og g’gﬁlﬂl 3refl§$ﬁ£

diisor déi0s of dimethyfprmnamidt end dimeshyd spiphoxide oregiapticilaktpréfeired, | nfl ammati ons
related to trauma), inflammatory and/or autoi nmunol ogically rel ated

di sorders of the skeletal and nuscul ar systens,

The processes (IV) + (V) — (VI) and (IV) + (VII) - (II) can also where appropnate
be carried out in the presence of a copper(I) or copper(ll) compound. Copper(l)

1odide 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 tni-(C,-C¢)-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) 1s, for example, halogen or a sulphonato group such as,

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



i nfl ammat ory and/ or aut oi mrunol ogi cally rel ated pat hol ogi cal processes. of
the internal organs (for exanple Crohn's disease, ulcerative colitd&MAR 0
gl omerul onephritis) and of the external organs (for exanple allergic
reactions due to intake of airborne 30 anijgens) and of the central nervous
system (for exanple multiple sclerosis, ~Alzheiner's disease, psychiatric

di sorders) and of the sensory organs, primary and/or 2 4 MAR 2005 -18
secondary and/ or autoi mmunol ogi cal di sorders of the bl ood-form ng system and

of the i munEhepeatttons(canbeumvdlcat mﬁﬁ@%m@?mﬁ@ﬁ}ésaﬂé bufhEPhnddrifivategand
for cutaneous disorders of inflammtory and/or I munological originin

humans and arerraduced pressues (Sorsampteed S 4b Schaal They atengenentliyreamiedsoutnheers of
t hese disorders sych as, for 5 exanple, pain. They are preferably used for
the treat ment®"PPSHENRPISPUEL i city, cerebral ischaemas and crani ocerebral
trauma. 10 The in vitro action of the conmpounds according to the invention
on cannabi noid receptors can be shown by the foll ow ng bi oassays: 1. Rats

CBI. | udifer a8 regqivnt afe GoRG bRtSh atitmPttife Filob WoRs 2609C & H&°
reporter cell line were Er epared by thgérret hodg descri begolﬁn 6&%%?%7061,

page 55 et sedl00%etof i0Pewi ng test protocol was used for the substance
screening: the stock cultures were cultivated in 50% of Dul becco's nodified
Eagl e medi umi 50% F-12 20 (DVEM F 12) with 10% FCS at 37C under 10% CO2 and

split 1:10 af vsS N : e, Test cultures S ed with 5
000 cells perl\k%?&s itf(% gegg\%égldnpfgﬁgglgaﬁga oy ?Pre(?r%ﬁess\%?'ép},\@;ﬁm@guﬁrg. The
cul tures wer &nbhanferasthinglSR YCYBEBEE "CokipreHRROSH DR i Ot St b nd
reconstituted with ser un‘?f ree Utra- CHOHrEr)edi um (éb?%- lV\?:iat t g&é??&{s'l’%c‘g

subst alfes diY%ukl 1888, pm 4diBE Sverdehel litepatent dite thiereinpdi um and 25 pipetted into
the test cultures (maxi rum DMSO final concentration in test mxture: 0.5%.
20 mnutes later, forskolin was added and the cultures were then incubated

in an The introduction of hydroxyl protective groups and methods for elimination thereof
are known (for example T.W. Greene, P.G.M. Wauts, "Protective Groups in Organic
Synthesis", 2nd 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) > (Ib) are methyl, benzyl, allyl, methoxymethyl,
2-trimethylsilylethoxymethyl or trimethylsilyl. Methy! and benzy! are preferred.
20

The compounds of the general formula (IH) 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 ncubator at 37C for 3 hours. The supernatants were then renoved and the
cells were Ilysed by adding 25 | of lysis reagent (25 mMtri phosphgtl'qmgpzlgﬁg
7.8 with 2 MM DIT, 10%glycerol, 3% Triton X100). Imredi ately thereafter

| uci ferase substrate solution 30 (2.5 MM ATP, 0.5 nmMluciferin, 0.1 nM
coenzyme A, 10 mMtricine, 1.35 nM 2 4 MA® 2005 -19 MySO4, 15 nM DTT, pH
7.8) was added and briefly shaken, and the luciferase activity was neasured
usi ng a Hamamat su canera system To inactivate G proteins, the test

cul tur es vir ettt eibntiard) 5r OiHle ( Miky, B RIGITALHenfIBEFUTSEY LOXi N

for 16 hours before the test. The I'CG50 values were c st ng THhe

G aphPadPr i siWpepdi98® ffages 53 lefimandI95 meahé filemlre LitedRereh:LSnPRHPEYIG,i ON) .
10 Exanmple 17 sgovvs an 1C50 of 0.81 nMin this test. 2. hCB2 | uciferase
reporter gene”t‘l 4B+ uco cell's were stably transfected with the human CB2
receptor. Transfection, 15 clone selection and test devel opnent were
carried out in analogy to the work on the rat CB 1 receptor. The foll ow ng

test prat OCOlsu?ﬁ%iﬁgﬂﬁ,dthfeq{on?%ﬁﬁdf@%@oﬂﬂ%% the® PREATHES 'o%?‘taié)a%cf%lfeni‘a%ggﬁjg' 's

and for substance testing: e stock cuftures were cultivate f

Dul becco' s npiiaimaed]dgigl ections inhioh5@ifld 26 bavd Beeh PM#Ed2) with 10% FCS at 37C
under 10% CO2 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 in DVEM F12 medi um

w th 5% FCS ed.at 37C for,.70. hgurs. The . .nmedi um was t hen renoved
from the cul ?&g%émaﬁﬁ{lﬁébﬁggia%y’%gﬂgg% é}reégvelﬂnr"ﬁbl@ﬂ% TecRpiAT Agonists with

(Bi 0- Wi t t ak@iigh mEEofit ReLANG emdhBRObME Sidadaill¥i .(EI? ' '
concentrati on)éhwere pi pettegyi nto t%ﬁe testl aC?,Il| tures %)??éwﬂﬂsDﬁ/@Bﬂ*l?rr%l
concentlPat i onsuitable fagtoratitharapye: 0.5% . 20 minutes later, forskolin was added

and the cultures 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 1

of lysis r eagpgy &E%anloyed 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.




tris phosphate, pH 7.8 with 2 nM DIT, 10% gl ycerol, 3% Triton XlOO%. o a0
| medi ately 30 thereafter 50 pll of l|uciferase substrate sol ution, (@(WblzglDj
concentrated, (5 MM ATP, 1 nMluciferin, 0.2 mMcoenzyne A, 10 nMtricine,
1.35 MM MgS™, 15 mM DTT, 2 4 MAR 2005 -20Q pH 7.8) were added and briefly
shaken, and the luciferase activity was ‘determi ned  usi ng a photomul tiplier
canera neasuring system (Hamamat su). The | C50 val ues were cal cul ated usi ng
the GraphPad PrisniM program (Hi Il equation; 5 specifically one-site

conpet i ti on).Thé. coBipddhaPadcOrding tooMe tifvenfBARFAIESyiNE ARG SN E%gféé‘tﬂegagy

prepared fromvarious tissues and fromcells by standard met

Buf f er, | abeldfguimaryand/or BveOday prtelogedd stasascsf the érajh,pﬁtteeﬂnplegﬁﬁqhgror t hen
100 pg of proaitei n alir)e added, and.the m xture is thoroughly m xed and

i ncubat ed i n 3tehETEPBLY#SOsRASMSmigrame sEPanHGiLy, hypaxia avd{pr andxim whbse drigin

i ncubation tigpe,.lh Gl | d b ddi ice-cool ed incubation
buffer to eac t%‘%esrclglﬁ)l%f '&atg P%dn%e}t@g?cﬁoma@ mgﬁ’l“ﬁg a\’ffot"ll?m"ﬁfﬁg’ﬁ?as&%

i ncubat ison buhdtholic BA@ drkdrie BSoRleR WhiRRSAET BeSsksbdiheed Withl Hrdlps £ 15
radioactivity is determ %ed inaliquid sa’(::i,ir nt i ISI ation lcount é?.toﬁkgbl%}l’abol i C
stability of andalamegptuHusbrancar aliconsequerchef ipniveiny besin divordees, fforeghrple t he
followng in vitro as(fa%/t'h 20 4. Mcrosomal stability investigations The

met abol i ¢ st &BIERSYy 2 eroselarole n Ry of: casteaPFrderotic « ehangess ehe ogorspennde

measured in 1 LVl i (4 I J.. Phar.macol . Ther.
1997, 283. 48?95‘%9'!'@2 GF' ELORRACSe L AN SR Tor'y “aEF?‘FFQ‘ 85&%&‘{? 8ol at e
to the maxi mpeyghimsc bldisorddroavaét alai,| i foy (dxample, OVePeestin,! Ngastrid SUIRASS
effect in the liver (phase 1 reactions), the "substance is Tncubated Tn | ow
concentlPat i orreviiodegenerative sheardess otueh nas, vor rexawiglet | Alzheifmer’'spfPadtinsos’s at 37C

for 15 m nutesg,. .30 The i ncubation and the sanpling.tgke place on modi fi ed
aut omati c pi pe nflggt op rso%‘Seéfhb@PﬁlglePafaféqslf’ ambotroptic laterd] sclerosis &LS)!
neurodegeneration due to acute and/or chronic viral or bacterial infections and multi-

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 airbome
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




2 4 MAR 20C; -21 As conparison with an exanple from WO A-98/37061 showed,

t he conpounds according to the invention are nore netabolically Stiadhfeliin
this test: Table | 5 -SOV~CF3 RRFnmax [% Exanple 304 from CH3CH32

WO A- 98/ 37061 Exanpl e 150 CH34 Exanpl e 17HOCF340 The bi oavailability of the
conmpounds according to the invention, andl®ther 10 phar macoki netic
parameters, can be determined in vivo in the follow ng way: 5. .

Phar macoki netics in the rat a) Intravenous infusion 15 The substance is

| nfused thr ougironddy aidiof ketoirimanbiBRERkisbAkls MO blidaSEbhine! B Qr Lhe P! 0od

stream over 15 mnutes. A calibrate syringe 1s us

adni ni strat i othedmmune S&ﬁwdfor(hxsmptcndjmﬁg% r?;:ngsBlwmg) edis ?ﬁ&f&ocrl]lh!}leous |
152440/ 1 punp,is ,used. f t he i nfusion al adm nistrati |
subst ancepl s SSorirE ol idlpmmatery aad/ex immunglegice) ofigmpin hgmand andrasirpalg, 4 MAR ‘

d

20C, -22 Bl oofhap t : |l es ar |l ected fromcatheterize

animal s (j ugul oF \%394 @ﬁ?ﬁaﬁh%ﬂoﬁ WP Indired symp?oms of these disorders such as, for
5 example, pain.

They are preferably used for the treatment of pain, spasticity, cerebral ischaemias and

craniocerebral trauma.

) 10 The in vitro action of the compounds according to the invention on cannabinoid

receptors can be shown by the following bioassays:

1. Rats CBI 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% COQ, 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 % 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). Inmediately thereafter luciferase substrate solution

30 (2.5mM ATP, 0.5 mM luciferin, 0.1 mM coenzyme A, 10 mM tricine, 1.35 mM



heparini zed tubes. The blood is centrifuged and the plasma is prepared in a
5 suitable manner for analysis (LGMs-M5S). The plasma is stored [ MR 3
until anal ysed. d) Pharmacokinetic results 10 M crosonal data (rat liver

m crosones) predict a maxi num possible availability of up to 100% The
phar macoki netic paraneters for Exanple 23%erived fromthe in vivo
experinents (rat) are: 15 Oral data: (dose: 3 ng/kg): AUCstand: 0.102
kg*h/l, Cmax,stand: 0.0 198 kg/l, tmax: 2.29 h, tin: 2.36 h, F: 33% i.v.

data: (dose: MgSD 5lﬁg~)mwgﬂa@ GIRRX ici Lkall,
V% 4.12 [/ kg, %I nmll . heﬁwmasg%@ggggﬁéﬁéq nShare ﬁﬁ@éhfggs%ﬁéﬁé&ea,
st andar di zed was meagigedusiig 4 Hampaingtsu cadena syfiempl asma  concentration/ti me
curve; 25 Cmaz,stand: the maxi mum pl asna concentration after a single

adm ni stration, standardized to a dose of 1 ng/kg; tmax: the tinme at which

t he maxi num gl.a cgnt n & d after n ose; ti
term nal hal ﬁol ?4’5%9%8 ﬁ d’D'lgjtt(‘glél\(‘;‘/)a| *‘able’fql FPUES, Y?{Fsuﬁ%{gia ‘? gBWE‘En
conpar egl W t RohceNtration) periis§it Ecdin f?ﬁ"lﬁ%f)urrs% o?'@fh@ edhi ch is system cal ' y
avai lable; 2 4 MAR 20C -23- V55: apparent volune of distribution at the
steady state. The in vivo effect of the conmpounds ‘according to the invention
can be shown .

The ICso values were calculated using the GraphPadPrism program (Hill equation,

specifically: one-site competition).

, 10 Example 17 shows an ICso of 0.81 nM in this test.

2. hCB2 luciferase reporter gene test

CHOluc9 cells were stably transfected with the human CB2 receptor. Transfection,
15 clone selection and test development were carried out in analogy to the work on the
rat CBI1 receptor. The following test protocol was used for pharmacological

charactenization 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 5 000 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 supematants
were then removed and the cells were lysed by adding 25 pl of lysis reagent (25 mM
tris phosphate, pH 7.8 with 2 mM DTT, 10% glycerol, 3% Triton X100). Immediately
30 thereafter 50 pl of luciferase substrate solution, doubly concentrated, (SmM ATP,
1 mM luciferin, 0.2 mM coenzyme A, 10 mM tricine, 1.35 mM MgSQO,, 15 mM DTT,




for exanple, in the follow ng animal nodels: 5 6. Hypotherm a (rat?éﬁﬂﬁlhﬂ
vivo agonistic effect on the CBlI receptor was examned in the rat o
hypot hermi a assay. 10 Five mnutes after determ ning the basal body
tenperature via an oesophageal tenperature probe, the test substance is
adm ni stered (orally). A control group redkives, |likewise orally, only the
sol vent for the test substances (Crenophors EL 1-10% + distilled water).
The body tenperature is neasured 120 and 240 minutes after oral 15

adm ni strati Thewss r |S.B-7 animals (rats).
Rat hypot her ?ni'ﬂgt 7a%)o‘g?ﬂ§ Zrﬁ‘ﬁltd g‘it"‘“&%&%ﬂ%@ﬁ%ﬁbéﬁ cg?ﬁ[ %&%ﬁe @fﬁy 2@33&@4@& i ve
dose for redusimge pHoeordylidreameraahesseriddysydtefs (Hafafitshpbi | ity of the

conpounds according to the invention for the treatnment” of states of pain
can be shown in the foll ow ng animal nodels: 25 7. Axotomy of sciatic

branches in tle rat_ (,chronic i n ,nodel nder. pent obar bital anaesthesi a,

the trifur cat'ﬁl?r?rcg‘r "él“%sc‘f’%{{: icéfgﬁféWélsiﬂg t %M@?E 8ﬁ&nﬁﬂemgﬁém Ghidlagquatien; t i bi al

. branchesg are ' _ erves have been ligated proximal of the
axotony%sitefﬁ%%ﬁﬁg%%ﬁgﬁﬁ%%@épﬁﬁﬁgﬁgo a sham operation. After the operation

the 2 4 MAR 2005 -24 axotom zed ani mal s devel op chroni ¢ nechani cal

hyperal gesia._  This hyperalgesia is tested, conparing w th sham operated

ani mal s, w t B+t he Bindingfto satgostexme s ducer (el ectronic von Frey

anest hesioneter, II1TC Inc: Life Science Instrunments, Wodland Hills, CA

USA). 5

Membrane protein is prepared from various tissues and from cells by standard methods.
: 10 Buffer, labelled ligand, DMSO or test substance are pipetted together, then 100 pg of
protein are added, and the mixture is thoroughly mixed and incubated in a waterbath at
30°C for 60 min. After completion of the incubation time, the reaction is stopped by
adding ice-cooled incubation buffer to each tube. Filtraﬁon is followed by washing with
3/4 ml of incubation buffer. The filters are transferred into minivials, 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 mmcubated 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.




The substance is adm nistered by various adm nistration routes (i.v., .i.p.,
orally, i.t.,” i.c.v., transdernmally) at various tines before the P@NP 7008
testing. Exanple 22 reduces the hyperal gesia in the nodel at a m nina '
effective dose of 10 1 ng/kg orally (acute adm nistration, 60 m nutes
before the test). The suitability of thezdonpounds according to the
i-nvention for, exanple for the treatnent of neurodegenerative di sorders can
be shown in the nodel of permanent focal cerebral ischaema in the rat
(MCA-O or i st bampaiieh with tubeinille TRARITBNOIR -d afhel 2

(WO A-98/ 37061, pagag%o et seq.). T?le novel acgfgi?%/-ﬁedggu staﬂfr%cEehse %?)%lg'ds
converted i naecokdiogmo therimesntionace rooreveethbalivally stablenibiifé tee?s such as tablets,
coated tablets, pills, granules, aerosols, syrups, enulsions, suspensions
and sol utions by use of inert, nontoxic, pharnaceutically 20 suitable
carriers or qghyepts In these the therapeutically active conpound shoul d be
present in e se in a concentration of about 0.5 to 90% by wei ght of the
conplete mxture, that is to say in anounts which are sufficient to achieve
the stated dose range. 25 The fornul ations are produced for exanple by
extendi ng the active subst aR ith solvents and/or carriers, where
appropriate with use of enul si s and/or dispersants, it being possible
to use, for exanple in the g ptere water is used as diluent, where

appropriate organic solvents as UXI|I ry solvents. 30 Administration takes
pl ace in a conventional way, sﬁﬁﬂkﬁrcﬁransdernally or
parenterally, in particular perI| 1y of intr dvenously. However, it can

also take 2 4 MAR 20C -25 place by”inhal ation through the nouth or nose,
for exanple with the aid of a spray, or topically through the skin. In
general, it has proved advantageous to adm ni ster amounts of about 0.001 to

5 10 ng/ kg on oral adm ni stiigdtion, prefigfably about 0.0 5)9[0/1] mg/kg—qf body
wei ght, tolachieve effectilve results. °

Example 304 from|CH; CH; 2

WO-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 iz vive in the following way:
j 5. Pharmacokinetics in the rat
a) Intravenous infusion
15 The substance is infused through a Braunile 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.

c) Sampling and workup



It may neverthel ess be necessary where appropriate to deviate fromthe
stated anmounts, in particular depending on the body wei ght and t?ggmﬁQWAOf
adm ni stration, 10 on the individual response to the nedi canent, ‘ u

of its forrmulation and the time or interval over which adm nistration takes
pl ace. Thus, in sone cases it may be sofficient to make do with |ess than
the af orenenti oned m ni nrum anount, whereas in other cases the upper limt
menti oned nust be exceeded. In the case of admnistration of |arger
amounts, it may b@igsvhsdplanmia0 di stribute these in several 15 individua
doses over the day. The determ nation of the retention tine of starting
compounds and preparation exanples by HPLC took place under the follow ng

conditions: 20 Colum; Kromasil C18 60*2; volume injected 1.00 |; flow rate:
0.75 m/mn; el u&lﬁo Aamplep A £qliegteh fronp-cathaggived gmaﬂillér(uuguﬂé(rrwmx)} inV B) ] :
90/10. 2 4 2005 -26

0: 90/10; 0.5: 0/90;,,6..5: 10/90
Abbr evi ati ons ag. a]?q%élbﬁgsmkﬁﬁ @38 pLeod 5 £&n "%ﬁfd %} rihf ﬂf"éfnaclﬁrpé??é‘f agbhy DCl
direct shem cal i ofjtab® m@fndr far 'X@lym QMS'}'M a@ | on|55§?| ik (| mat e El

el ectron inpact ionization (in M electrospr ) HPLC
hi gh pressure, hi ghtipealysedrance I|qU|d chromat ography Me net hyl MAN
nol ecul ar wei ght MS nass spectroscopy

d) Pharmacokinetic results

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

avatlability 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): AUCgana: 0.102 kg*h/l, Crraxssiana: 0.0198 kg/l,
tmax: 2.29 h, t15: 2.36 h, F: 33%.
i.v.data:  (dose: 0.3 mgkg): AUCguna: 0307 kg*Wl, Craxsiand:
0.5978 kg/l, Vs 4.12 /kg, t1: 1.6 h.
20
! The meanings herein are:
AUC g the area, standardized to a dose of 1 mg/kg, under the plasma
concentration/time curve,
25 Comax stand: the maximum plasma concentration after a single administration,
standardized to a dose of | mg/kg;
trax.: the time at which the maximum plasma concentration is reached
after a single dose;
tio: terminal half-life;
30 F: bioavailability; in this case the percentage, compared with i.v.

administration, of the dose which is systemically available;




NMR nucl ear nmagneti c resonance spectroscopy Rf retention index (in TLC) Ri
retention time (in HPLC) 2 4 MAR 2 0 0 5 -27 Starting conpounds ExahplMi 1205
3- Met hoxy-1 - (3-net hyl - 2-ni t rophenoxy) benzene (Di phenyl ether synthesis -
method A) 14.7 g (96.0 mml) of 3-nethyl-2-nitrophenol, 53.9 g (288 nmol ) of
3-bronoani sole and 18.3 g (96.0 mmol ) of 2pet assi um carbonate are introduced
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(l) iodide are
added. The m xtureyis stirre - ut 60 After renoval

of the solvent in vgcuo, theéb esepgﬁ(ghﬁlgafg%rqh%n zlﬁgl?e s[t%q%aéﬁée. and again
evaporated. The residue is taken up in dichloronethane and filtered through
ki esel guhr. Washing with further dichloronethane is followed by washing 15
successively with jqonvo dlifgchaOhe ®Npedhds asedrdingao dhdinvasionldan be rsHehon,
product obtai ned fafteﬂr@ar Vi g_%rfo er. magne?i um sul phate and concentration in
vacuo is purified b aERIED Bdotewne apumal gedely; el d: 3.50 g (13% HPLC
purity 9% Rf: 0.28 (cycl ohexane/ethyl acetate 5:1) 20 Ms (El): 259
(100% [M') HPLC. retention time = 4.94 min 'HNWR (300 MHz, CDCl 3): S /ppm
= 2.37 (s, 3H.HyhofWerfitia (), 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 Exanple Il 3-Meth
oxy-1-[2-(trifluoronethyl)phenoxy] benzene (D phenyl ether synthesis -

met hod B) The in vivo agonistic effect on the CB1 receptor was eXamined in the rat hypothermia

assay.

Five minutes after determining the basal body temperature via an oesophageal
temperature probe, the test substance is administered (orally). A control group receives,
likewise orally, only the solvent for the test substances (Cremophors EL 1-10% +
distilled water). The body temperature is measured 120 and 240 minutes after oral

15 administration. The size of the group for each dose is 5-7 animals (rats).

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



30 50.0 g (222 mmol) of 2-bromobenzotri fluoride, 27.6 g (222 ol )7 ofMAR 2005
3- net hoxyphenol and 30.7 g (222 mmol ) of potassium carbonate are introduced
into 2 4 MAR 2005 -28 about 450 ml of pyridine and briefly heated to about
100C. The m xture is allowed. to cool slightly, and 17.7 g (222 mmol) of
copper (H) oxide are added. The mixture i?4stirred under reflux (bath

t enperature about 140C) for about 48 h. After renoval of the solvent in
vacua, the residue is taken up in dichloronmethane and extracted with 5 2N
hydr ochl ori ¢ a&6fothizeiNghifa | h i wi.t h-4N sodi um hydroxi de
solution and water. The C!}ﬁ%ﬁ;@ l|o o%gg?]bgg%gg’?ﬁgmt% %rlgea\ayi]_hbg %W&Falfgfaﬁljnﬁsi um
sul phat e andestssncomparatg with isharu apetddsanimblsf Wl thy alfusrel Eﬁg@rmﬁitrﬁﬁd.dh!:‘?t i on.
Yield: 37.2 (62% HPLC purity 98% Rf: 0.47 (cycl ohexane/ethyl acetate
5:1) 10 M5 (EfstrongEon Fiyoanestigsigmeten, BTRénce hife Seidncordnsaument, WoddladdNVR
(200 MHz, 3] = 3.79 (s, 3H, 6.56-6.65 (m 2 H), 6.71 (ddd,
J=8Hz, 2 WCDﬂ]ﬁIQZC‘%!é@%g] 97 (d, J=8Hz, 1H), 7.17 (t, J=8Hz, 1H) 7.25 (t,
J=8Hz, s1H), 7.46 (td, J= 8Hz, 1Hz, 1H), 7.66 (d, J=8 Hz, 1H). 15 Exanple
[11 1-[2-Cyano-3-(trilluoronethyl)phenoxyj-3-nmeth oxybenzene (D phenyl

ether synt heJhe substeichas a@nirdfertt) dgrvaniogo admiHstration cHifesl (vl 6}%1 i
2-chloro-6-(trifluoronethyl)benzonitrile Exanple 5 in BE’A—?S éy’lgg;
2-chl or 0- 6- (tFive 1W5P%‘@€ﬁ2%hm?$bqf@re pdietestmmgpar ed from

2, 6-di net hyl benzonitrile as in Exanple 3 in DE-A-2 214 058] are introduced

I nt o anhydrous DVMF and, after addition of 7.19 g (52.1 nmmol) of 25 potassium

carbonate angxgmpe 2 feddeel tHEMYPerhests TP HRONYMI G Y mintthhtiy EFedive B of
T 10 1 mg/kg orally (acute administration, 60 minutes before the test).

The suitability of the compounds according to the invention for_example for the
treatment of neurodegenerative disorders can be shown in the model of permanent focal
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



for 5 h. Then 500 m of 2N NaOH and 200 ml of saturated brine are added.
After extraction twice with about 300 ml of ether, the combi ned ¥ §&NIIE
phases are dried over magnesi um sul phate, evaporated in vacuo and fl ash
chromat ogr aphed on 450 g of silica gel with toluene as nobile phase.
Product fractions are evaporated to dryne%%' 30 and a little ether is added
to the remaining oil. The crystals which formare filtered off with suction
and washed with pentane. 2 4 ~f,: 2005 -29 Yield: 9.36 g (57% HPLC purity

969 Rf: 0. 3flaté by ihaR)ioMelrbighah® ficath : O Rail PR <5iad- 89 M n
5 ' H NVR (ZOOQIM-lziBj,CDCI 3y RLobelthe g@@?‘iﬁ?’%ﬂgﬁ%ﬂ“gﬁég’%‘@&‘?r%%é%a?” .
(d, J=8Hz, ItopjcallytigBuglithedkiaHz, | H), 7.44 (d, J=8Hz, | H), 7.57 (t,
J=8Hz, 1 H). Exanple IV 10 1-12-Ch

| oro-3-(trifluoromethyl)phenoxy]-3-nitrobenzene (D phenyl ether synthesis -

thod D) U : 0 5,09 | foo..
rzr? C hgr o- %3 ( '? (rj]?l][ F%%‘g’rnrgt VI rBﬁ%"ﬁ]Bﬁjvain?%‘fsi 5@6@8@‘“?%?‘80%5 @f 2bpuipe0l 4aq 0. 72

g (5.09 3mol) 10)&15@?‘ éﬂJ@traPE'@ﬁlfn%%ﬂ&?,r]ﬁeﬁ%gpago%t 8,009 16 ? ggﬁkggg h%d)gée%m el

carbonate are ad The m xture is heated to reflux Af ter
cool i ng, the twiachigrveeffectivedesdits.o 50 nl of 2N sodi um hydroxi de sol ution and,
after stirring for one hour, 20 m of sodiumchloride solution are added
and stirring is continued for 30 mnutes. The mixture is then extracted with

20" concent rarod"n Py RIBL IR e BAR RS GhBHERE oA e Ul PEaGel {n
U £y 10099 B T ho L ar e s en bR OO Ptfeieidl 2 e
2:1) ~ 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 individuat 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 H;PO4, B= CH;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.



M5 (ED: 317 (100% [M+) 25 HPLC. Retention tinme = 5.22 mn 'H NW (23/«gp-.ﬂFMﬂ%5
DMSO-d6): S /ppm= 7.51 (dd, J=8Hz, 2Hz, IH), 7.56-7.83 (m 5H), 8.05 (dd,
J=8Hz, 2Hz, IH). The followi ng Exanples V - Xl Il are prepared fromthe
appropriate starting 30 conpounds in an anal ogous nmanner corresponding to
process methods A or B for the starting €bmpounds: 24[/"k?US -30 Table |:
Ex. Target structureMAWet hod /HPLCRrMS No.yield in %urity in(nmobile /phase)
R in mn. V293.2B /94 /0.53DCI/ NH3: 293 OCH3155. 55(CH EA(100% [ MH ")
120:1) / O\ AB¥reahBond 259.3A /96 /0.31El: 259 9+ [ N, O 595. 05(CH EA (100%

[M*) |

aq. aqueous
CH cyclohexane
TLC thin layer chromatography
DCI direct chemical ionization (in MS)
DCM dichloromethane
EA ethyl acetate

| EI electron impact ionization (in MS)

T ESI electrospray ionization (in MS)

HPLC high pressure, high performance liquid chromatography
Me methyl
MW molecular weight
MS mass Spectroscopy
NMR nuclear magnetic resonance spectroscopy
Ry retention index (in TLC)

R, retention time (in HPLC)



2:1) | ~ ~~
Cl \455.36 Cl

| CH3 0"[I \ O CFi3 VII268.2B /98 /0.47El : 268 2 4 MAR T0C
625. 14(CH EA(100% [M ') F5:1) FF O ~ /O'CH 3 VII1269.1A /78 /0.51El: 268

/2:1) O ~ /OUCH 3 2 4 MAR 2001, -31 Ex. Tar get _ _
structureMMVet hod /HPLCRr M5 No.yield in %urity in(nmobile % phase) in mn.

1X248. 7A /96

15

20

25

30

/0.55El : 248 \ 705.54(CH EAM4100% [M') ~

Starting compounds

Example I

3-Methoxy-1-(3-methyl-2-nitrophenoxy)benzene
(Diphenyl ether synthesis - method A)

14.7 g (96.0 mmol) of 3-methyl-2-nitrophenol, 53.9 g (288 mmol) of 3-bromoanisole
and 18.3 g (96.0 mmol) of potassium carbonate are introduced into about 600 ml of
pyridine and heated to about 140°C. The mixture is allowed to cool slightly, and
18.3 g (96 mmol) of copper(}) iodide are added. The mixture is stirred at about 140°C
for about 60 h. After removal of the solvent in vacuo, the residue is taken up in
toluene and again evaporated. The residue is taken up in dichloromethane and filtered
through kieselguhr. Washing with further dichloromethane is followed by washing
successively with SN HCI, 2N NaOH, 5N HCl, 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%)

Ry 0.28 (cyclohexane/ethyl acetate 5:1)

MS (EI): 259 (100%, [M])

HPLC: retention time = 4.94 min

'H-NMR (300 MHz, CDCls): & /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).

Example II

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

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




:C5:1) 90 ~/QCFi [/ X234.7A /73 /0. 46ECI/ NH3: 235 \615. 09( CH Ef(300%,

[MFH 7 O /2:1) O 'OJUCH U J xi360.3B /96 /0.53ESI: 361\ F F |

455, 67( CH EA(100% [M+H]') -F O6:1) O\ O X/ 1302.7A /89 /0.55El: 302 F3' \
/

775. 36( CH EA(100%[M 1) /2:1) O ooCH | a

about 450 m! of pyridine and briefly heated to about 100°C. The mixture is allowed
to cool slightly, and 17.7 g (222 mmol) of copper(Il) oxide are added. The mixture is
stirred under reflux (bath temperature about 140°C) for about 48 h. After removal of
the solvent in vacuo, the residue is taken up in dichloromethane and extracted with
5 2N hydrochloric acid. The organic phase is then washed with IN sodium hydroxide

solution and water. The crude product obtained after drying over magnesium sulphate
and concentration in vacuo is purified by Kugelrohr distiliation.
Yield: 37.2 g (62%; HPLC purity 98%)
R¢: 0.47 (cyclohexane/ethyl acetate 5:1)

10 MS (EI): 268 (100%, [M]")
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 (1, 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 III

1-[2-Cyano-3~(triﬂuoromethyl)phen0xy]-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 5h. 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.




/ XI'11360.3B/96/0.14El :3 6 00 F575.83(CH EA(26% [M') OF 2:1) i 7~ _
t4l k H35 -32 Exanple XIV 3-(3-Mthyl-2-nitrophenoxy)phenol (Met hyl 2 étifrerlils
cl eavage - method A) 5 Under argon, 500 ng (1.93 mmol) of

1- nmet hoxy- 3- ( 3- net hyl - 2- ni t rophen- oxy) benzene are introduced into 2 m of
anhydr ous di chl or omet hane, and the sol uti&h- is cooled to -20'C. At this
tenperature, 5.8 ml of a IMsolution of boron tribromde in dichloronethane
are added. The m xture is allowed to reach OC and is stirred for 10 1 h.
Addi tion of waliedd: 9.36 § ¢5190VEPLOYuSNKI 9@%) i on Wi th di chl oronet hane three
times. The conbi ned organi c phases are washed with sodi um bi carbonat e

sol ution, driRd 0.39V&eluenenesi um sul phate and concentrated in vacuo.

Chr omat ogr aphj urification on silica gel in cyclohexane/ethyl acetate
30: 1 as nobi r%l%gﬁ"és}’é’"&f%r(ﬁs 424 ngy (89% of the target conpound. 15 Rr. O.
18 (cycl ohexagpf et ate 2e én)x MS (El): 245 ([M) HPLC. Retention tinme
= 4.40 mn F}-%?ﬁ%f}%a"cﬁ% M5 1 PPM = 2. 37 (s, 3H), 4.88 (broad s,
IH), 6.5 H-NMR (200 MHz, CDCl3): & /ppm = 3.72 (s, 3H), 6.62-6.87 (m, 3H), 7.08 (d,

J=8Hz, 1H), 7.33 (t, }=8Hz, 1H), 7.44 (d, J=8Hz, 1H), 7.57 (t, 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%, [M]")
25 HPLC: Retention time = 5.22 min
'H-NMR (300 MHz, DMSO-d¢): & /jppm = 7.51 (dd, J=8Hz, 2Hz, 1H), 7.56-7.83
(m, 5H), 8.05 (dd, J=8Hz, 2Hz, 1H).

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

starting compounds:



(t, J=2Hz, IH), 6.57-6.66 (in, 2H), 6.85 (d, J=8Hz, IH), 7.01 (d, J=

IH), 7.19 20 (t, J=8Hz, IH), 7.27 (t, J=8Hz, IH). Exanple W‘ mr;
3-[2-Cyano-3-(trifluoronethyl)phenoxy] phenol 25 (Metbyl ether cleavage -
met hod B) Under argon, 10.0 g (34.1 mmol ) of

1- (2- cyano- 3-tri fl uor onet hyl phenoxy) - 3- -@€t-hoxybenzene are introduced into
anhydrous di chl oronet hane, and 13.9 g (37.5 mml) of n-tetrabutyl ammoni um
i odi de are added. After cooling to -78"C, 30 120 ml of a IN solution of
boron trichl quabger:i n di chl oronet hane are slowly added dropw se, not
allowing the tTenperature to rise above -70'C. The mixture is allowed 2 4
MA.R 2CC5 -33 to warmto RT within 2 h. The reaction mxture is poured onto
300 M of ice—water the m-xture is extracted three tinmes with

di chl or omet hEhe, | TAFRSt SVEtuEs gani c pRBE¥e |MethodAshHBLE x [Ri-th $8Surated spdi um
bi carbonat e|38l 4ti on and 1 x with [bri ngYielyRyngpurityein | tmoditesi um sul phate is
fol | oned by|flagh chromat ography on abgut 400 ¢*of 5 ¢$pbhas@a)gel with
di chl or onet kgrre-—Pentane—s—added{to the resul {RABM. | v product, which| is
left to crystalllize. Yield: 7.75 ¢°P 8698 HPLC pof/ity 6% @Clﬂﬂﬁsl@B(CHZClZ)
Mel ting poipt: 108C 10 HPLC: d?&"bntl onftsne = 454l m YC%A 1(4;3,9](%4 ,
CDC13): S /ppm 3z 5.13 (s, 1H), 6.%9-6.78 (m 3H), 7. I[—|z

o
7.28 (t, J=BHz, 1H),45 (:8 Hz, 1H), 7.58 (t, JPE¥! IH) Exanpl e
(

XVl 3-12-Ch| oro-3- (1 uorp hyll) phepoxyj phenol Vet hyI et her cl eavage
-met hod C) Br o

2593 |A/ 96 / 0.31 El: 259
59 5.05 (CH/EA |(100%, [M]D)
N. -
e} 2:1)
N
2682 B/ 98/ 0.47 El: 268
62 5.14 (CHEA | (100%, [M]")

5:1)

2691 |A/ 78/ 0.51 El: 268
45 5.36 (CH/EA |(90%, [M]")
2:1)




600 ng (1.98 mmol) of [ .
3-nmet hoxy-|-[2-chloro-3-(trifluoronethyl)phenoxy]-benzene 20 are iznt r‘%@:‘ed
into 6 mM of acetic acid and, after addition of 3.60 m of 48%strength
aqueous hydrobrom c acid, heated to reflux for 4 h. Cooling is followed by
dilution with water and extraction with &thyl acetate. The organic phases
are washed three tines with water and then dried over nagnesi um sul phate
and concentrated in vacuo. Chromatography on silica gel in

2:1) WMs (El): 288 ([M') HPLC. Retention tine f,4.80 |?;Z;:gs;l—#Nl\/R (300 :
DMSO-d6) : 5/ppm £ 6.37 (t, J=2Hz),|6.44| (ddd, JA8kigmin2Hz, 30 1Hz, 1H),| 6.59
(ddd, J=8Hz,|iZHz,| 1Hz, 1H), 7.20 (}{2483=BkE, 1M |o6¢. 39 [, J58Hg: 1Hz] 1H),
7.56 (t, J=8Hz, 1 8 (dd, J= BHz, ],Jl-lz IH)}, 9.69 (s, 1H). 2 4 MAR|[2005
-34 Exanple XVI1 [3-] i 1 uor oret hyl ) pienoxy] [5o¥ enol(CHERE( 9t MIRer

cl eavage - rﬂet hod D 170 g (4.72 mo] ) of 5:1)
3- benzyl oxy-|l - [ 3{ i fTuor onet hyl ) phenoixy] - benzene are‘ suspended in 135 m

di chl or onet hahe/ ¢ysigaha¥ane 2: 1 as|RwP! [MeMbPS | HRLC T [R] IS A %%
HPLC purity P69 jof the target conpound|yiiin K- r{t}cy;,g @heieane/ ethyl acetate
hase

of tetrahydriof uran andol5gl of ethanoljin a hydrogenation ([vessel and,
after additijon of 170 ng Pd @H% on clar bon, hydrogenat ed ynder 1 arm| of
hydr ogen at [anbi ¢nt tenperatfure overnight. For morking up, tlhe catalyst]| is
filtered 10 |off {hrough ki'esel guhri and the filjtrate ijs congentrated and

fl ash chr onatee+ lphed on 130 g oft sililca gel iln a cvdl ghexdne/ et hyl adetate

J I 1 J >
gr adi ent fraqf 10| 1 to 1: 1. Renovi@P4bf|Ahe sol[V&ht af|Pdsds DCP¥Hg23509%
HPLC purity |95% | of target conpound; 15 5.09 (CH/EA |(100%, [M+H]")
cl 2:1)
0 O,
o

Xl 3603 (B/ 96 / 0.53 ESI: 361

F g 45 5.67 (CH/EA {(100%, [M+H]")
Ve 5”)

X1l 302.7 |A/ 89/ 0.55 El: 302

Fs 77 5.36 (CH/EA [(100%, [M]")
}
2:1
- )

X111 3603 |B/ 96/ 0.14 | EI: 360
F
)<F 57 5.83 (CH/EA |(26%, [M]))

Cr o0




R

0. 28 (cycl ohexane/ ethyl acetate 5:1) M (El): 270 ([M+) HPLC T
Retention tinme = 4.78 min 'H NWR (200 MHz, CDCI 3): S /ppm = 4.97 (&4 Mt

6.53 (t, J=2Hz, 1H), 6.56-6.67 20 (m 2H), 6.85-7.01 (m 3H), 7.22 (t,

8Hz, 1H), (
prepared in an anal ogous way correspondi to process nethods A, C or

4 MAR 2005 -35 Table I1I:

7.34 (t, J=8 Hz, 1H). The follow ng Exanples XVIII - XXV are

Y%purity in(nmobile %/phase) R, in mn. XVIIIBr279.1C /92 /0.2l El: 278
794. 93( CH EA(ELfpleMidlv ) H3C H10:1) O ~ O XI X0245.2C /100 /0. 24DClI / NH3: 263
N~754. 46( CH EA(100% 7 5:1)[ MtNH4]) O CH O O -H XX. 254.2C /98 /0. 56E :

/994, 56( CH EA(100% IM') F2:1)

10

15

20

25

30

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
1s 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 magnestum 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.

Ry: 0.18 (cyclohexane/ethyl acetate 2:1)

MS (ED): 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), 7.0} (d, J=8Hz, 1H), 7.19
(t, J=8Hz, 1H), 7.27 (1, 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 13.9 g
(37.5 mmol) of n-tetrabutylammonium iodide are added. After cooling to -78°C,
120 ml of a IN solution of boron trichloride in dichloromethane are slowly added

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

J=

D 2

Ex. Target structureMMWet hod /HPLCR M5 No.yield in

254 F




F OO
G:1) O
O-O-H |
No.yield
5
) 10
15
20

)

25
30

H XXI C1 255. 1C /91 /0. 20El : 254 | /494.72(CH EA(43% [M') H C
I\ XXI'1220.7C /94 /0.21El: 220 /804.44(CH EA(61% [M') Q4 4@;,3&)2[]05
/ 2 4 MAR 2005 -36 Ex. Target structureMMethod / HPLC R1L MS

in %urity in(nobile % phase)

to warm to RT within 2 h. The reaction mixture is poured onto 300 ml of Ice-water,
the mixture is extracted three times with dichloromethane, and the organic phase is
washed 2 x with saturated sodium bicarbonate solution and 1 x with brine. Drying
over magnesium sulphate is followed by flash chromatography on about 400 g of

silica gel with dichloromethane. Pentane is added to the resulting oily product, which

15 left to crystallize.

Yield: 7.75 g (96%; HPLC purity 96%)

Re 0.16 (CH:Cly)

Melting point: 108°C

HPLC: Retention time = 4.41 min

'H-NMR (300 MHz, CDCL): & /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, }=8 Hz, 1H), 7.58 (t, J=8 Hz, 1H).

Example XVI

3-[2-Chlor0-3-(trifluoromethy])phenoxy]phenol
(Methyl ether cleavage -method C)

600 mg (1.98 mmol) of 3-mcthoxy-1-[2-chloro-3-(tn'ﬂuoromethyl)phenoxy]—benzene
are introduced into 6 ml of acetic acid and, after addition of 3.60 ml of 43% 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
affords 484 mg (81%, HPLC purity 96%) of the target compound.

Ry: 0.39 (cyclohexane/ethyl acetate 2: 1)

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

HPLC: Retention time = 4.80 min

'H-NMR (300 MHz, DMSO-dg): 6/ppm = 6.37 (t, J=2Hz), 6.44 (ddd, J=8Hz, 2Hz,
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).



R, in mn. XXIIIH3C245.2A /991, 0. 18DClI / NH3: 263 O ,N | / H394. 4(CH EA(100%
1: XXIVCl 234.7C /96 /0.39El: 234 H3C 644.83(CH EA (100% [M"') O-O#24 MPK 2003
XXV270.2D /95 /0.29El: 270 rE 9R d6iVv/E '"info, j Ow 7-(C. A~. wiqg lr rJ 1
OOH2: 1) Example XXVI 5 3- [2-Chloro-3-(trifluoronethyl)phenoxyl aniline
Under argon, 630 ng (1.98 nmol) of -34-
1-[2-chloro-3-(trifluoronethyl)phenoxy]-3- nitrobenzene are introduced with
625 mg (9.09 mol ) of ammonium formate and 31.5 ng of 10% pal | adi um car bon

catal yst int oEfasipleodXviEt hanol. The m xture is 10 heated to reflux for two

hours. Cooling 1S 70 d by filtration through kiesel guhr, washing with
nmet hanol, and the filtrate is concentrated. The residue is taken up again

in dichloronet hane and extracted three tines with water, and the organic
phases are dHiEtTdueromethelphenosy]piierok and reconcentr at ed.

Chr omat ogr aphj rification on  silica gel in cyclohexane/ethyl acetate 6:1
as nobile phl%ng#ifg}caglaeﬂ%eﬁgmfﬂ??d/ ) 15 HPLC purity 90% of the target

conpound;
1.70 g (4.72 mmol) of 3-bcnzyloxy-1-[3-(tdﬂuoromethy])phenoxy]-benzenc are
suspended in 135 ml of tetrahydrofuran and 15 m! 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

R¢: 0.28 (cyclohexane/ethyl acetate 5:1)

MS (EI): 270 (M]H

HPLC: Retention time = 4.78 min

'"H-NMR (200 MHz, CDCL): 8 /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, I=8 Hz, 1H).

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

corresponding to process methods A, C or D:



2 4 Mp,R 2005 -37 Rf: 0.48 (cycl ohexane/ethyl acetate 1:1) WMs (ESI): 288
(22% [M+H]') HPLC. Retention time = 4.41 min 'H NVR (300 MHz, DVSO- @&)MARSDCS
/ppm=5.28 (s, 2H), 6.11-6.19 (m 2H), 6.38 5 (ddd, J = (Hz, 2Hz, 1Hz,
1H, 7.03 (t, J =8 Hz, 1H), 7.33 (dd, J = 8Hz, IHz, IH), 7.54 (t, J = 8Hz,
1H), 7.63 (dd, J = 8Hz, 1Hz). Exanple XXA3- 10

1-12- Cyano-3-(trifluoronethyl)phenoxyl - 3- hydr oxybenzen e (D phenyl ether
synthesis - nethod E) Resorcinol [44.0 g (0.4 nol) is partly dissolved in
170 m of N neablglpyrrolidone, and potassium hydroxide [mn. 85% pure; 34.5
g (0.52 nol)] and then 2-chloro-6 15 (trifluoronethyl)benzonitrile [20.5 g
(0.1 nol )] are added The m xture is stirred at 60-65C for 2.5 h. After
additi on of 2866 of—toluvene—and-A400-_d  of \wat er t he aqueols phase iS

separ at ed of antT BEHFRSYUE once npAY Xitoaldo (HPI& tdlueneMShe contli ned
organi c phadé® afe dried over MySOH and,y“’é"f'f'e/l' H“F'Eyra'ti(dnf,"lfconcentrat ed.
Di gesti on of; thejoi i i

of %@, fi|rh#sskijon and dryilng

affords palg 20 i - Y eI d: 22 g ]f"f'g%“of theory; conpar ¢
Exanpl e XV) PR 8 Preps Exarphe ool e 1
3-[ 2- Cyano- 3-(t ! e/d;I 4, z??ﬁ- triffiZhor d EII:-ZES‘ht ane-
sul phonate. |r... 79 4.93 (CH/EA |(100%, [M]")
| 10:1)
OOO
i
XIX (ljl; 2452 [C/ 100/ 0.24 DCI/NH;; 263
Nio_ 75 4.46 (CH/EA |(100%,
5:1) {M+NH,])
CH

99 4.56 (CH/EA [ (100%, [M])
2:)

0\@/
XX 2542 1C/ 98 / 0.56 El: 254
F
F

) XX1 | C! 2551 |C7 917 020  |EL 254
D 49 4m (CH/EA | (43%, [M])
cl g 5:1)
XXl 2207 |C7 54/ 021 |EL220
/@ 80 444 (CH/EA | (61%, [M]")
Ci 5:1)




Under argon, 7.70 g (27.6 mmol) of
3-[2-cyano-3-(trifluoronethyl)phenoxy] phenol are dissolved in 60 i R 1063
di chl oronet hane, and then 4.32 g (13.1 mml) of tetrabutyl anmoni um brom de
and 3.95 m of 45% strength. NaOH are added to the solution. At 0C, 6.64 g
(31.5 mml) of 4,4,4-trifluorobutane-I-sdbphonyl chloride, 15 dissolved in
20 m of dichl ororret hane, are added in one portion. The solution becones
yell ow to orange in colour and is stirred for 1 h. After subsequent d|Iut|on
Wi th water, |Ef. igTaeget staetweél three NWES Wil d; OITRPLET ORL Tamey s The—comnby ned
organic phaNes fare washed with brii ne grgiads bed G in! gsiium sul phat
Purification takes place by flash chragnatograpky, on 3 e of silica ggl in
a stepwi se gradijent from1:1 20 tq 1:4 |cycl ohexanginfy.¢hl or omet hane as pobile
phase. Rotaly eviaporation |eaves gn_oi{ly resi due whi'¢h is {nduced to

19”217

crystal | i ze|B¥lladdisfy, pegt ane. Yi gbas.2 18T Traciypn 9. ‘(;ngg (VBN s rity
1009 2"d fractfion 2. (18% HPLC pyrity 9] 1:%) 56 CHchz) 25
Mel ting poi ht: 6(97& A F H ') |HPLC '«‘&Hé'?rﬂ #4ine = b. 08

5 (Esé_% 454
mn 2 4 MAR| 20CH NVR (3 IVHz, IDCI 3): & / ppm £2:B. 2- ANBNUIH 4H) | 3. 39

(
(t, J = 7Hz| 2H)|, 700 2 7.0 (t, J|=8Hz, [1H),!7.53 (d, J|=
8Hz, 1 H, V.641d, J =28 Exarrple 2 5 3-(3tMethyl { 2-ni to- phenoxy)phenyl
n- pent anesu| phorjate. SO~~ (/ ui phvui € C$t G LI1TG phod D] 10 To 200 g
(0.82 mml ) Fef—34-(3-methyl-2-nitrophendxy) phenpl in 5/ m_of
XXIv] Cl 2347 [c7 96 / 0.39 El: 234
64 4.83 CH/EA |(100%, [M]
H,C ;‘l) ( MJ")

XXV | A 2702 [D7 957 029 |EL270
| F, o8 4.6 (CH/EA | (100%, [MT)
2:1)

Example XXVI

5 3-[2-Chloro-3-(trifluoromethyl)phenoxyjaniline

Under argon, 630 mg (1.98 mmol) of 1-[2-chloro-3-(trifluoromethyl)phenoxy]-3-
mitrobenzene are introduced with 625 mg (9.09 mmol) of ammonium formate and
31.5 mg of 10% palladium/carbon catalyst into 7 ml of methanol. The mixture is
10 heated to reflux for two hours. Cooling is followed by filtration through kieselguhr,
washing with methanol, and the filtrate is concentrated. The residue is taken up again
in dichloromethane and extracted three times with water, and the organic phases are
dried over magnesium sulphate and reconcentrated. Chromatographic purification on

silica gel in cyclohexane/ethyl acetate 6:1 as mobile phase affords 458 mg (72%,
15 HPLC purity 90%) of the target compound.



di chl oronet hane at roomtenperature are added firstly 1 m of 40% strength
t et rabutyl ammoni um hydroxi de solution and then, after stirring for) 5k Ml
153 ng (0.90 mmol) of n-pentanesul phonyl chloride. After stirring for 1.5
h, 0.5 m of 10% 15 strength NaHCO3 solution is added, the m xture is
filtered through a 3 g extrel ut cartridg%ﬁl\/érck Dar mst adt, Order No.
115095), and the cartridge is washed several tines wth dichloronethane.
Chr omat ographic purification on silica gel in cycl ohexane/ ethyl acetate

30:1 as nobi IRy pH8(eyddHeanntsetBARcBe(BRP0 HPLC purity 99% of the target
compound. 20 Rr: 0.35 (cycl ohexane/ethyl acetate 2: 1) M (ESI): 380 (100%
[MiH ') HPLAMSRESBn28%(2 204, +H15) 29 nin ' H-NVR (300 MHz, CDCI3): S /ppm =

0.93 (t, J = . .1.30-1.5 m 4H), 1.89-2.02 2H), 2.39 , 3H),
3.18- g 28 (mggﬁﬁj-, Eg.%%‘?;"-“?‘."ﬁ?:(‘*rfﬁ 1(73% . 504 MAR 2005 Exgmpl eHZ% (s 39
N-{3-]2-Chl or ; h | }-4,4, 4-trifl but -1 -
Sul phonan de. & M0 WREETRABO AN sRERY L LT 2. 6rdeh. | b mndFa0638m (0
35 i i ddd.-Jos \ i i L)y G R L L " ,

a1 ne” T areriny Vg b Hz, DB 09 S Al g 8HagT B ol
of triethyl amifelt, m@Hz71H)y 7(60.(8d, Jr8HY, 1Hz)4, 4, 4- tri f1 uor obut ane- | - sul phonyl

chloride, dissolved in | m of dichloronethane, are added, and the m xture
is stirred at roomtenperature. After four days, a further 0.3 equival ent

of 4,4,4-tri fﬂﬂmﬁpmsul phonyl chloride is

3} 10 1-[2-Cyano—3-(triﬂuoromethyl)phenoxy]-3—hydroxybenzene
(Diphenyl ether synthesis - method E)

Resorcinol {44.0 g (0.4 mol) is partly dissolved in 170 ml of N-methylpyrrolidone,

and potassium hydroxide [min. 85% pure; 34.5 g (0.52 mol)] and then 2-chloro-6-
15 (trifluoromethyl)benzonitrile {20.5 g (0.1 mol)] are added. The mixture is stirred at

60-65°C for 2.5 h. After addition of 300 m! of toluene and 400 ml of water, the

aqueous phase is separated off and extracted once more with 300 ml of toluene. The

combined organic phases are dried over MgSOy and, after filtration, concentrated.

Digestion of the oily residue with 150 ml of water, filtration and drying affords pale
20 brownish crystals.

Yield: 22 g (79% of theory; compare Example XV)



added, and stirring is continued for three days. The mixture is then

extracted three 15 times with 2N hydrochloric acid and once with gatusraiid

brine. The organic phase is dried over magnesi um sul phate and concentrat ed

i n vacuo. Chromatographic purification on silica gel in

di chl or onet hane/ cycl ohexane 7:2 as nobil e3phase affords 96 ng (54% HPLC

purity 909 of the target conpound. Rf: 0.33 (cycl ohexane/ethyl acetate 2:1)

20 M5 (DCI/NH3): 479 (100% [ MtNH4] +) HPLC. Retention tinme = 8.34 mn

"H NVR (300 Mpige apﬁﬁg},@%m@e ppm— .80 -1.93 (m 2H), 2.31 - 2.50 (m 2H),
J

3.25 (t, J = d, J = 8Hz, 2Hz, 1H), 6.85 (t, J = 2Hz, 1H),
7.03 (dd, J = 8Hz, 1Hz), 738(t J = 8Hz, 1H), 7.43 (dd, J = 8Hz, IHz, 1H),
7.58 (t, J :gHz 25 1 H), 7.72 (dd, J = 8Hz, 1 Hz, 1 H), 10.04 (s, 1 H). 2
4 [4AR 10') 4 ol | owi ng Exanpl es 4 to 24 are prepared fromthe

appropriate starting conpounds in an anal ogous manner corresponding to the
Preparati on Exanple process nethods A B or C 5 Table 3: Ex. Target MAWet hod

L O 5 0 LTS g B ebol hRYDbhnd QIR &, %0 | PERSS by re D

sulphonate.
F.C

NC

10
Under argon, 7.70 g (27.6 mmol) of 3-[2-cyano-3-(triﬂuoromethyl)phcnoxy]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-triflucrobutane- 1 -sulphony! 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 ] . 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%)
Ry 0.56 (CH,Cly)
25 Meluing point: 60-61°C
MS (ESI): 454 ((M+H]")
HPLC: Retention time = 5.08 min




00 F 5N.379.4A /94/0.63 (CH EADCI/NH3: 397 o H,c765.361: 1) (100% .. =cH. .
[ MPNH4F)  69. 419.4B /100 /0. 69ESI: 420 N Oa H, c~785. 12(t ol uene/ E/Z(’*lﬁ@b 0E5
[MH ') O O 05:1) 7Jq 413.3A /89/0.52 (CH EADCI/NH,: 430 ~ N, ¢

1035. 832. 1) (100% [M+H ') 0 0"0 GH, 8428.4A /97/0.32 (CH EAESI: 451 F a

LF675.242: 1) (100% o[ MtNa]4), ESI: 429 (%% [MH')

'H-NMR (300 MHz, CDCl3): & /ppm = 2.2-2.5 (m, 4H), 339 (t, J = 7Hz, 2H), 7.0-
7.3 (m, 4H), 7.50 (t, ] = 8Hz, 1H), 7.53 (d, ] = 8Hz, 1H), 7.64 (d, J = 8Hz)

Example 2
5
3-(3-Methyl-2-nitro-phenoxy)phenyl n-pentanesulphonate.
H,C
) ON
0 0
{Sulphonic cster - 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 chioride, After stirring for 1.5 h, 0.5 ml of 10%
15 strength NaHCO; 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 Ry 0.35 (cyclohexane/ethyl acetate 2:1)
MS (ESI): 380 (100%, [M+H]")
HPLC: Retention time = 5.29 min
'H-NMR (300 MHz, CDCls): 8 /ppm = 0.93 (t, ] = 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).



; ) ; R RIES (
OF388.4A/94 /0.53 (CHHEAM1: 349 FF o )'o,s 795.472:1)(35% fMZH Mh
cH 0 10(4354.9B /81 /0.45 (CH EADCI/ NH3: 372 (635.442:1)(100% O[ MrNH4]-) 2

4 MAR 20C. ", -42 Ex. No. Il Target structure MVW349.8 Method / vyield in %
B/ 67 HPLC _40.
Example 3

N-{3-[2-Ch10ro-3-(triﬂu0romethyl)phenoxy]phenyl}-4,4,4-triﬂuor0butane—l-

sulphonamide

F,C

Cl

(Sulphonamide — method C)

Under argen, 100 mg (0.35 mmol) of 3-[2-chioro-3-{trifluoromethyi)phenoxy]Janiline
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
I 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-trifluorobutanesulphony! 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.
Ry: 0.33 (cyclohexane/ethyl acetate 2:1)
20 MS (DCI/NH3): 479 (100%, [M+NH,]")
HPLC: Retention time = 8.34 min
'H-NMR (300 MHz, DMSO-de): 6 /ppm = 1.80 -1.93 (m, 2H), 2.31 — 2.50 (m, 2H),
3.25 (t, ] = 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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The following Examples 4 to 24 are prepared from the appropriate starting

compounds in an analogous manner corresponding to the Preparation Example

process methods A, B or C:
Table 3:
Ex. Target MW |Method/ |HPLC R; MS
No. structure yieldin % | purity inl (mobile
%/ phase)
R, in min.
4 B'D 4533 [A/ 97/ 0.33 (CH/EA |ESI: 453
e : ; 61 5.15 5:1 79%, [M+H]"
Q O\Eio/\)(; ) ( o, [ ] )
5 f.:; 3794 A/ 94 / 0.63 (CH/EA | DCI/NH;; 397
0‘
he 76 5.36 1:1) (100%,
o@.o.g%\vf\vcw [M+NH4]+)
6 ‘3'. 4194 B/ 100/ 0.69 ESIL: 420
06
we 78 5.12 (toluene/EA | (100%, [M+H]")
0, O, F
ot 51
i a’:@ 4133 |A/ 89/ 0.52 (CH/EA | DCI/NH;: 430
el G 103 5.83 2.1) (100%, [M+H]")
U éj\
cH
8 4284 A/ 97/ 0.32 (CH/EA | ES]: 451
F
Fs OO’O‘ﬁg\O/\/Fk; 67 5.24 2:1) (100%,
° [M+Na]"),
ESI: 429
(89%, [M+H]")
9 HQ 3884 |A/ 94/ 0.53 {(CH/EA | ESI: 349
F.
T oo 79 5.47 2:1) (35%, [M+H]"
U ENC”:
10 3549 B/ 81/ 045 (CH/EA|DCI/NH,: 372
1 OF A CH, 63 5.44 2:1) (100%,
© [M+NH,]"}

19
10

0%



14368. 9-B/ 3/ 0. 49 (CH EADCI / NH3: 386 0, - ~, 0, W+, cH845. 772: 1) (100"/ a [ M-NH4] 7 |
IS 408.9B /92 /0.38 (CH EADCI NH3:426 1 | H,c 695.52:1)(100% O JGOMER KO |
F[ MFNHA] 1 16419. 4B / 98/ 0. 23 (CH EAESI: 420 (100% 0 o 0. FF815.072: 1)[ MrH *)

O F 17~1444. 4N 93 /0.25 (CH/ EAES|: 445 F F 915 5 + F 0 ~0 331 sO F ~o.:

(100% [M+H )) 18404.4A /98 /DCl / NH3: 42242 -

Ex. Target MW | Method/ |HPLC R MS
No. structure ield in ¢ i i i
yield in % | purity in{ (mobile
% ! phase)
R, in min.
11 3498 (B/ 81/ 0.37 (CH/EA | DCI/NH;:412
o) F
Qi,\,\rp 67 52 2:1) (100%, i
[M+NH,]")
12 :Ij 3893 [B/ 100/ 0.48 (CH/EA | DCI/NH;: 406 i
o !
oOohﬁ,ﬁWm 76 5.64 2:1) (100%, |
[M+NH.]") |
13 ::Q 4292 B/ 97/ 0.31 (CH/EA | DCI/NH,:446
) % F 72 5.38 2:
\@/o gl\/\i/F }) (]00%,
[M+NH,]9
14 H’m 3689 |B/ 93/ 0.49 (CH/EA | DCI/NH,: 386
°\r*>'°‘§ o] 84 5.77 2:1) (100%,
e [(M+NH,J?)
15 a 4089 B/ |
HC]@ i 92 / 0.38 (CH/EA | DCI/NH;:426 -
ROV RS 69 55 2:1) (100%, |
I [M+NH,J") |
16 R 4194 |B/
y ] 98/ 0.23 (CH/EA | ESI: 420 (100%,
4 G ol A 81 5.07 2:1) M+H]"
)
17 4444 TA7 93/ 0.25 (CH/EA |ESI: 445
F._O o, F
L RO ¢ 91 5.33 5:1) (100%, [M+H]")
18 ‘Q 404.4 [A/ 98 / DCUNH,: 422
FXO Ofs:-\/\,CH:
T o o™ 17 5.65 (100%,
[M+NH,]")
19 | Fy° 4444 |A/
Pr , ) 96 / 0.26 (CH/EA | ESI: 445
Q,, F
) o-s-fo\/‘i' 29 54 5:1) (57%, [M+H]")
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20FF c464. 4T/ DCl/ NH3: 422 0245.7(100% M~CHo , "o _o L[MtNH ]') O
21F c413.4A /OO 0. 33ESI: 414 -43-
Ex. Target MW (Method/ [HPLC |R, MS
No. structure yield in % | purity in| (mobile
Y / phase)
R, in min,
20 F\IF,F 4644 A/ 70/ DCI/NH;: 422
0.
\Q . 24 5.7 (100,
577 OH
0. j 0% [M+NH,]")
2] Fﬁ:@ 4134 [A/ 100/ 0.33 ESI: 414
NC Do CH,
OUO' 95 5.1 (DCM/MeOH {(100%, [M+H])
100:3)
l
22 "sj{; . {4628 [A7 97/ 0.36 ESI: 463
[+] (7% F
OO,O"OVY 86 5.4 (CHDCM  [(80%, [M+H]")
2:1)
23 F;‘:Q 4229 [A/ 100 / 0.49 (CH/EA | DCI/NH,: 440
Y Cag o~ CH.
O\O,O'S'O 97 562 2: l) (] 00%,
[M+NH,]%)
24 F=j@ 4219 |C/ 91/ 0.42 (CH/EA |DCI/NH,: 439
= Oce o CH,
OO,H% 48 7.94 2:1) (100%,
[M+NH,]")




He 0°5' 0 cH955. 1( DCM MeOH( 100% [ M+H]) 100:3) 22'c462.8A /97/0. 36E fw&
0'0 F65.4(CI—VDCIV(80% [MEH] ") 2:1) 23Fd zl 422.9A /100 /0.49 (CH EA lf 3
440 8 0's' 0975.622:1)(100% [MtNH,]) 24 "' ~1421.9C /91/0. 42 (CH EADCI / NH3:
439 HA87.942:1) (100% ~, [MrNH4] 4) 2 4 MAR 2005 5 -44- The abovementi oned
exanpl es show the follow ng | H NVR spect*r‘b‘scopl c data: Table 4:

Exanpl et H NVMR (300 MHz): S/ ppm 17CDC13; 2.17-2.42 (m 4H); 3.33 (t, J 7Hz
2H); 6.88 (t, J=2Hz; 1H) 6.92-6.95 (m 1H); 7. 01 7.05 (ddd, H=8 Hz,

?t 5H§ ;:7 ﬁz H) ; 3gﬂgiﬂd§gmfﬂ2§ﬁa ﬁ]x bes }Ih’)w 81% (faﬁo%rnéa'{&wg%e rﬁgc%@%agqaz 0 86

7.29-7. 38(m 4H): 7.61 (t, J=8Hz, 7.77 (d, H=7.5Hz, 7.88 (t,
J=8Hz, 2%1[‘)'!'\{50% 2.02 (quin, 2H) 2.46 (m 2H): 369(t J=7.5Hz, 2H):

Example TH-NMR (300 MHz): 8/ppm

17 CDCl3; 2.17-2.42 (m, 4H); 3.33 (i, J=7Hz, 2H); 6.88 (t, J=2Hz, 1H)
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),

| 21 DMSO-dg; 0.86 (t, J=7Hz, 3H); 1.24-1.43 (m, 4H); 1.80 (quin, 2H);
j 3.56 (t, J=7.5Hz, 2H); 7.29-7.38 (m, 4H); 7.61 (t, J=8Hz, 1H); 7.77
(d, H=7.5Hz, 1H); 7.88 (t, J=8Hz, 1H).

2 DMSO-dg; 2.02 (quin, 2H); 2.46 (m, 2H); 3.69 (1, J=7.5Hz, 2H);
7.02-7.08 (m, 3H); 7.17-7.20 (dd, J=8Hz, 2Hz, 1H); 7.48-7.63 (m,
3H); 7.72-7.75 (dd, J=8Hz, 1Hz, 1H).

23 DMSO-dg; 0.86 (t, J=7Hz, 3H); 1.33 (m, 4H); 1.78 (quin, 2H); 3.52
(t, 3=7.5Hz, 2H); 7.02-7.06 (m, 2H); 7.15-7.18 (m, 1H); 7.48-7.64 (m,
3H); 7.72-7.75 (dd, J=8*Hz, 1Hz, 1H).




7.02-7.08 (m 3H); 7.17-7.20 (dd, J=8Hz, 2Hz, 1H); 7.48-7.63 (m 3H);
7.72-7.75 (dd, J=8Hz, |Hz, 1H). 23DMBO-d6; 0.86 (t, J=7Hz, 3H); 1.334 ¢k 793
4H); 1.78 (quin, 2H); 3.52 (t, J=7.5Hz, 2H); 7.02-7.06 (m 2H); 7.15-7.18
(m 1H); 7.48-7.64 (m 3H); 7.72-7.75,{dd, J=8*Hz, 1Hz, 1H). 2 4 MAR 200,
-45 CLAIM5S 1. Compounds of the general” formula (1), 0 113 m AS-RI O
in which R denotes hydrogen, O -C4 -al kyl, halogen, trifluoronethyl,

trifl uorm% cyano or nitro, R2 denotes hal ogen, trifluoronethyl,
trifluor y, cyano or nitro, R3 denotes C4-C7 -al kyl which may be
substituted one or nore tinmes by fluorine or chlorine, R4 denotes hydrogen
or hal ogen, and A denotes oxygen. 2. Conpounds according to claiml, where
Rt denot és hy&osypennds ofiibe generaldpmyHa fld, net hyl, trifl uoronet hyl,
trifluoronmethoxy, cyano or nitro, R2 denotes fluorine, trifluoronethyl,
trifluoronmethoxy, cyano or nitro, R3 denotes n-butyl, n-pentyl,
4,4,4-trifluorobut-1-yl or45 F51, 5-trifluoropent-1-yl,

3
RZ
2
10 ° O
2 c 0 @,
A—ﬁ—R
O

in which

R' denotes hydrogen, C,-C4 -alkyl, halogen, trifluoromethyl, triflucromethoxy,
cyano or nitro,

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

R? denotes C4-C -alkyl which may be substituted one or more times by fluorine
or chlorine,

R* denotes hydrogen or halogen, and

A denotes oxygen.

2. Compounds according to claim 1,
where
R! denotes hydrogen, fluorine, chlorine, methyl, triflucromethyl,
trifluoromethoxy, cyano or nitro,
R? denotes fluorine, triflucromethyl, trifluoromethoxy, cyano or nitro,
R? denotes n-butyl, n-pentyl, 4,4,4-trifluorobut-1-yl or 5,5,5-trifluoropent-1-yl,
R* denotes hydrogen, and

A denotes oxygen.

3. Compounds according to claim 1 or 2,

where

R!, R% R’, R* and A have the meaning stated in claim 1 or 2, and



R4 denot es hydrogen, and A denotes oxygen. 3. Conpounds according LZ% ﬁéﬁa-@u I
or 2, where R, R2, R3, R4 and A have the meaning stated in clai m1 or" 2~
and 2 4 MAR 2005 -46 there is a hydrogen atomin position 4 of the phenyl
ring substituted by R and R2. 4. Comgounds according to claim1l or 2, where
Rl, R2, R3, R4 and A have the neaning stated in claiml1l or 2, and Rl and R2
occupy positions 2 and 3 on the phenyl ring. 5. Conpounds according to claim

1 where R ’Ctﬁ%rre iB%’h)ﬁrc%éﬂ d?brﬁ%’(?oéiﬂ@n g&ﬁ%@ghamﬁﬁg shibstighted By R' aa@d A Qs

in position t he “benzene radi ca Process$ for preparing conpounds
according’.to claim1, characterized in that a conpound of the general
formula (I1) AHin which R, R2, R4 and A have the neaning stated in claim
1, is reacted in an inert solvent in the presence of a suitable base and,

wher e appropr i M ols g £h a phase-transfer catalyst with a
corrpoundP'of tggkg%%ngfgféé}glpﬁﬁgﬁ%) d>?( "S2 R3 (i), in which X1 represents a

sui t abl e | eavivhge ®' pRA REhRF endiAttaee thei rhednlirg dtated imgJaign dop2j and hal ogen, and 2

4 VAR 295 .
R! and R® occupy positions 2 and 3 on the phenyl ring.

5. Compounds according to claim 1

where
R, R?, R, R* and A have the meaning stated in claim 1, and

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)

(D),

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 appropriate,

in the presence of a phase-transfer catalyst with a compound of the general formula

(IID)
X' 50, R’ (1),
in which

X! represents a suitable leaving group wherein the suitable leaving group is

halogen, and



-47 R3 has the abovenenti oned neaning. 7. A pharmaceutical formnulation
containing at |east one of the conpounds according to claim1 m xedjwiin a8
| east one pharmaceutically suitable essentially nontoxic carrier or
excipient. 8. Use of an effective anmoupnt of a conpound according to claim1l
for the preparation of a nedicanent for treating states of pain, wherein
said pain is acute pain, chronic pain, cancer-induced pain, chronic

neur opat hi ¢ pagn {abetic neuragpath neural gi a, peripheral nerve damage,
central pain, r%“"&‘g Eﬁgqveﬂ]eeﬁﬁ%egi%?a”?%bago, back pain, or rheumatic pain.

9. Use of an effective anmount of a conpound according to claim1l for the
preparation of a nedicanment for treating Parkinson's disease. 10. Use of an
ef f ect i veZ-anoufit phdrmacewsiepb faomulaiéay donigining cit aleast 1ofioroft the comppundat i on of

di t £ t ti tat d t i di [
2ai d nour Babue L eRP HBblort & JERLiRa PGaSkENEy SiRbET e Koo as.
crani ocer ghiédic EArAb®r exWig@éii Ne, spasticity, anoxia, hypoxia, epilepsy,

depression, Al zheiner's diesease, Huntington's disease, multiple sclerosis,
anylotrophic lateral sclerosis.

8. Use of an cffective amount of a compound according to claim 1 for the
preparation of a medicament for treating states of pain, wherein said pain is acute pain,
chronic pain, cancer-induced pain, chronic neuropathic pain, diabetic neuropathy,
neuralgia, peripheral nerve damage, central pain, trigeminal neuralgia, lumbago, back

pain, or theumatic pain.

9. Use of an effective amount of a compound according to claim 1 for the

preparation of a medicament for freating Parkinson's disease.

10.  Use of an effective amount of a compound according to claim 1 for the
preparation of a medicament for treating states of neurodegenerative disorders, wherein
said neurodegenerative disorder is cerebral vasospasm, cerebral ischaemias,
craniocercbral trauma, migraine, spasticity, anoxia, hypoxia, epilepsy, depression,
Alzheimer's diesease, Huntington's disease, multiple sclerosis, amylotrophic lateral

sclerosis.




