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SPRUSON & FERGUSON
AUSTRALIA

PATENTS ACT 1990
PATENT REQUEST: STANDARD PATENT

I/We, the Applicant(s)/Nominated Person(s) specified below, request I/We be
granted a patent for the invention disclosed in the accompanying standard
complete specification.

[70,71] Applica Nominated Person(s):

Grunanchal GmbH, incorporated in Germany, of Zieglerstrasse 6, D-52078
Aachen, GERMANY

[54] Invention Title:

Substituted Heterocyclic Benzocycloalkenes and the use Thereof as
Substances having an Analgesic Effect

[72] Inventor(s):
Oswald Zimmer, Wolfgang Strassburger, Claudia Putz, lerner
Englberger and Babette-Yvonne Kogel.

[74] Address for service In Australia:

Spruson & Ferguson, Patent Attorneys

Level 33 St Martins Tower

31 Market Street

Sydney New South Wales Australia (Code SF)

' Detalls of Baslc Application(s):
[31] App!'n No(s): [33] Country: [32] Application Date:

197 55 480.6 DE 13 December 1997

DATED this ELEVENTH day of DECEMBER 1998

Grunenthal GmbH

" g Yt

Registered Patent Attorney

IRN: 440066 o INSTR CODE: 55000
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SPRUSON&FERGUSON

Australia
Patents Act 1990

Notice Of Entitlement

I, John David O\ onnor, of 31 Market Street, Sydney, New Sou'h Wales, 2000, Australia, Patent
Attorney for the Applicant/Nominated Person in respect of an invention entitled:

Substituted Heterocyelic Benzocycloalkenes and the use Thereof as Substances having an
Analgesic Effect

state the following:-

The Applicant/Nominated Person has entitlement from the actual inventors as follows:

The Applicant/Nominated Person, by virtue of a Contract of Employment between
the actual inventors as employees and the Applicant/Nominated Person as
employer, is a person which would be entitled to have the patent assigned to it if a
patent were granted on an application made by the actual inventors.

The Applicant/Nominated Person is the applicant of the basic application listed on the Patent

The basic application listed on the Patent Request is the first application made in a Convention
country in respect of the invention.
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(12) PATENT ABSTRACT (11) pocument No. AU-A-97073/98
(19) AUSTRALIAN PATENT OFFICE

(54) Title

SUBSTITUTED HETEROCYCLIC BENZOCYCLOALKENES AND THE USE THEREOF AS SUBSTANC
ES HAVING AN ANALGESIC EFFECT

international Patent Classification(s)

(51)° co7Dp311/58 A61K 031/35 AG1K 031/38 A61K 031/55
C07D 313/08 C07D 335/06 Co7D 337/08
(21) Application No. : 97073/98 (22) Application Date; 11/12/98

(30) Priority Data

(31) Number (32) Date (33) Country
19755480 13/12/97 DE GERMANY

(43) Pubfication Date : 01/07/99

(71) A pplicant(s)
GRUNENTHAL GMBH

(72) Inventor(s)
OSWALD ZIMMER; BABETTE-YVONNE KOGEL; WERNER ENGLBERGER; CLAUDIA PUTZ;
WOLFGANG STRASSBURGER

(74)  Attorney or Agent
SPRUSON & FERGUSON , GPO Box 3898, SYDNEY NSW 2001

(67) Claim
1. Heterocyclic benzocycloalkene derivatives of general formula |
Ry
Y A N
Ry |
B Y Rs
Rs o X

|
wherein Ri denotes OH, Cig-alkoxy or -O-(Cas)-cycloalkyl; Ra denotes Cig-alkyl; Rs denotes
Cr.galkyl, -(CH2)1z-aryl, -(CHa)12-heterocyclyl, -CHz-CH=C(Re)2, or -CHa-(C-37)-cycloalkyl; R4 and Rs,
identically to or differently from each other, denote H, Cl, F, CFs, Cis-alkyl, OH, Cig-alkoxy
O-(Cacycloalkyl), -(CHaJo2-aryl, a,B- or B,y-O-(CHz}12-O-, -O-(CHz)o2-aryl, heterocyclyl, a,- or
B,y-benzo which are unsubstituted, mono- or disubstituted with F, Cl, CF3, OH, C1.-alkyl, C1.5-alkoxy,
or -CON(ReR7); Rs denotes H or Ci-Ce-alkyl; Ry denotes H, Ci-Ce-alkyl, -(CHz)oz-aryl or
-CHz-(Ca-Cr)cycloalkyl, or Rs and Ry taken together denote (-CHz-)s7 or (-CHz2)2-0-(CHa)z-, X denotes
O, S, SO or SOz and Y denotes -(CHz)12-, -CHz-C(CHa)>- or -C(CHa)-, or pharmaceutically
acceptable salts thereof.

ll‘l/2 )
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11, A process of producing heterocyclic benzocycloalkene derivatives of general formula |

wherein R1 fo Ry, X and Y have the meaning according to claim 1, characterised in that a tertiary
alcohol of general formula Il

wherein Ry to Rz, X and Y have the same meaning as in formula |, is reacted with acids within a
temperature range from 0°C - 100°C, wherein tertiary alcohols of general formula Il are obtained
firstiy by the reaction of a Mannich base of general formula |l!

Rg |
R X~
? Il
wherein Ry, Ra, X and Y have the meaning according to general formula |, Re is defined as is Ry, and
R Is defined as is Rs, with the exception that any hydroxy function which is exists is present in

protected form as a benzyloxy or silanyloxy group, with an organometallic compound of formula IV
Rio

yA
‘, v
wherein Z represents MgCl, MgBr, Mgl or Li, and Rio has the same meaning as R+, with the exception
that any hydroxy function which possibly exists is present in protected form as a benzyloxy or
sitanyloxy group. which is reacted to form a compound of general formula lla

14. A pharmaceutical composition including or consisting of an effeclive amount of at least
one compound according to any one of claims 1 to 10 or 13, together with a pharmaceutically
acceptable carrier, diluent or adjuvant therefor.
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15, A method for the treatment or prophylaxis of pain in a mammal requiring said treatment
or prophylaxis, which method includes or consists of administering to said mammal an effective
amount of at least one compound according to any one of claims 1 to 10 or 13, or of a composition
according to claim 14,

16. A compound according to any one of claims 1 to 10 or 13 or a composition according to
claim 14 when used in the treatment or prophylaxis of pain.

17.  The use of a compound according to any one of claims 1 to 10 or 13 for the manufacture
of a medicament for the treatment or prophylaxis of pain.

18.  The use of a compound of general formula | according fo claim 1 as an active ingredient
in a drug,

19. A use according to claim 11, characterised in that the drug is an analgesic.
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Name and Address
of Applicant:

Actual Inventor(s):

Address for Service:

Invention Title:

Grunenthal GmbH
Zieglerstrasse 6
D-52078 Aachen
GERMANY

Oswald Zimmer, Wolfgang Strassburger, Claudia Putz,
Werner Englberger and Babette-Yvonne Kogel.

Spruson & Ferguson, Patent Attorneys
Level 33 St Martins Tower, 31 Market Street
Sydney, New South Wales, 2000, Australia

Substituted Heterocyclic Benzocycloalkenes and the use
Thereof as Substances having an Analgesic Effect

The following statement is a full description of this invention, Including the
best method of performing it known to me/us:-




Substituted heterocyclic benzocycloalkenes

and the use thereof as substances having an analgesic effect

This invention relates to substituted heterocyclic benzoeycloalkenes of gencral

[ormula 1
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wherein
R! denotes OH, C; 4 -alkoxy or -0-(Cs_7)-cycloalkyl,
R” denotes C 4-alkyl;

R’ denotes Cyg-alkyl, -(CH,)-aryl, -(CHy).-heterocyclyl, -CHZ-CH=C(R(’)2,
or -CH,-(C,.9)-cycloalkyl;

R* and Rs, identically to or differently [rom each other, denote H, Cl, F, CF3, Cy4-
alkyl, OH, Cj4-alkoxy, O-(Cy,)-cycloalkyl, -(CHy)gp-aryl, -O-(CHy)q.,-
aryl, o,p- or B,y-0-(CH,),.,-O-, heterocyelyl, o,f- or B,y-benzo which are
unsubstituted, mono- or disubstituted with Cl, F, CF3;, OH, C4 alkyl or

C,.¢-alkoxy, or -CON(R'R');

R denotes H or C-Cg-alkyl;

=
~1

denotes H, C;-C;-alkyl, -(CH,)g.-aryl or -CH,-(C;-C;)-cycloalkyl, or
RS and R’ taken together denote (-CHy-)s.7 or (-CHy),-0-(CH,),-,

X denotes O, S, SO or SO,, and

Y denotes -(CH,)4.5-, -CH,-C(CHjy),~ or -C(CHj),-,

ot pharmaccutically acceptable salts thereof. The invention also relales to a method

lor the production thercof, and to the use thereof as a drug,

Classical opioids such as morphine are very ctlective for the therapy of severe and
very severc pain. Their use is limited, however, by the occurrence of their known

side ellects, such as respiratory depression, vomiting, sedation and obstipation, and

— e
" S ) . .
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by the development of tolerance. Moreover, they are less cllective for ncuropathic

or incidental pain, such as that from which cancer patients suffer in particular.

Opioids develop their analgesic effect by binding (o receptors which are situated on
membrancs and which form part of the family of what are termed G protein-coupled
receptors. The biochemical and pharmacological characterisation of subtypes of
these receptors has now given rise to the hope that subtype-specilic opioids may
exhibit a different profile of effects and side cffects to that of morphine, for
cxample. Whereas morphine binds selectively to what are termed p-receptors,
endogenous enkephaling have been characterised as & sclective peptides. In the
meantime, {urther pharmacological investigations have indicated that it is probable
that there is a plurality of subtypes of these opioid receptors which exist (i, Ha, 1y,

Kz, K3, O; and §,).

Knowledge ol the physiological significance ol §-receptor-selective substances has
essentially been broadencd by the discovery of the non-peptidic antagonist
naltrindol, Thus it has been determined in the meantime that §-agonists possess an
autonomous antinociceptive potential, In addition to a multiplicity of cxperiments on

animals, an investigation has also been perlormed using the peptidic agonist D-

» 2 .8 . . .
~alanine™-D-leucine’-enkephalin (DADL) ¢n cancer patients on whom morphine no

longer had an analgesic cffect, When administered intrathecally, DADL exhibited a

long-lasting analgesic elfect.

There is a signilicant dilference between §- and peagonists as regards their

interaction with the "cndogenous opioid antagonist" cholecystokinin (CCK).

Apart [rom this different effecet profile, the side-effect profile of S-agonists can also
ditler from that of p-agonists, c.p. by a lower extent of respiratory depression.
These compounds are of potential use therapeutically as analgesics or, in a quile
general manner, are of polential use for all pathological conditions which are

usually treated with 8-opiate receptors.
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The underlying object of the present invention is thercfore to identily substances
having an analgesic effect, the biological efficacy of which is brought about,

predominantly or in part, via d-opiate receptors.

These requirements have been [fulfilled by the substituled heterocyclic

benzocyclalkene compounds of the present invention.

The present invention relates to substituted heterocyclic benzocycloalkenes ol

general (ormula |

R1
RZ
R4Y X T/
RSU‘ I

wherein
R' denotes OH, C,¢-alkoxy or -O-(C; )-cycloalkyl;
R? denotes Cy_¢-alkyl;

R? denotes Cyg-alkyl, -(CHy),,-aryl, -(CH;) 5-heterocyclyl, -CHZ-CH=C(R6)2,
or -CH,~(Cy.7)-cycloalkyl;

R* and R, identically to or differently from each other, Jdenote H, CI, F, CF;, C, 4
alkyl, OH, C,galkoxy, O-(Csq)-cycloalkyl, -(CHj)y,-aryl, -O-(CH,)y.0-

et

ol




10

20

25

30

aryl, o,f- or B,y-0-(CH,);.,-O-, heterocyclyl, o, - or f,y-benzo which are | |
unsubstituted, mono- or disubstituted with Cl, F, CF;, OH, C,¢-alkyl or
C,.¢-alkoxy, or -CON(RR);

R denotes H or C-Cy-alkyl,

R’ denotes H, C;-Cs-alkyl, -(CH,)g.,-aryl or -CH,~(C;-Cy)-cycloalkyl, or

R%and R’ taken together denote (-CHj,-)s.7 or (-CHy),-0O-(CHy),-,
X denotes O, S, SO or SO,, and

Y denotes -(CH,),_,-, ~CH,-C(CHy),- or -C(CH,),-,

or pharmaceutically acceptable salts thereof.

The preflerred compounds ol general formula [ are those in which X denotes O, S or

SO, Y denotes -(CH,),., and R' to R” have the meaning according to the definition
2012 g g

of general formula I, or

X denotes O, Y denotes -(CH,)y.,- and R' to R” have the meaning according to the

definition ol general formula I, or

R*and R®, identically to or independently of cach other,
denote -O-(CH,)q.,-aryl, -(CH,),.,-aryl or heterocyclyl and R'to RY, R, R7, X and

Y have the meaning as defined above, or

R' dcnoles Ci.¢-alkoxy or O-(Cs.9)-cycloalkyl, R*and R, identically to or differcently
from cach other, denote -(CH,)y3 aryl or heterocyelyl, and RZ, R, RS, R’, Xand Y

have the meaning as defined above, or
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R! denotes OH or C,-alkoxy and R? 1o R’, X and Y have the meaning as defined in

detail above, or

Y denotes -(CHj)y.p-, R? denotes C,g-alkyl, and X, R' and R* to R7 have the

meaning according to the definition of general [ormula 1, or

Y denotes -(CH;);5-, R' denotes OH or C,¢-alkoxy, R? and R* denote Cjg-alkyl,
and X and R* to R” have the meaning according to the delinition ol gencral formula

I, or

Y denotes -(CHy) .-, R! denotes OH, R* and R denote Cy-alkyl, X denotes O and

R* to R have the meaning according to the delinition of gencral formula I

In the present invention, the expression "Cpg-alkyl" means straight chain or
pranched hydrocarbon radicals comprising 1-6 carbon atoms. Bxamples thercol
include methyl, ethyl, propyl, isopropyl, n-butyl , scc-butyl , tert-butyl , n-pentyl,

neopentyl and n-hexyl.

In the context of the present invention, the expression "Cyg-alkoxy" means straight
chain or branched hydrocarbon radicals comprising 1-6 carbon atoms as delined

above which are bonded via an oxygen atom.

In the context of the present invention, the "aryl" means phenyl groups which arc
unsubstituted or which arc singly- or multiply-substituted with OH, F, CI, CF;,
C,salkyl, C,¢alkoxy, Csi-cycloalkyl, C,q-alkylene, heterocyclyl or  phenyl

groups. The expression may also optionally mean naphthyl.

In the context of the present invention, the expression "heterocyclyl" is to be
understood to mean radicals derived [rom 5- or 6-membered, saturated or
unsaturaled heterocyclic compounds, which are optionally provided with an aryl

system which is condensed thercon, and which contain 1 or 2 hetero atoms {rom the

~group comprising nitrogen, oxygen and/or sulphur.
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Examples of compounds {rom which saturated heterocyclyl radicals are derived

include 1,4-dioxane, tetrahydrofuran, 1,2-oxathiolane, pyrrolidine and piperazine.

In the context of the present invention, cexamples of the group comprising
unsaturated heterocyclyl radicals ¢ comprise those derived {rom thiophen, pyrrole,
pyridine, pyrimidine, 1,3-thiazole, oxazole, isoxazole, imidazole, pyrazole, y-
pyrane, y-thiapyrane, pyradizine, pyrazine, 1,4-thiazine, quinoline, isoquinoline and

quinazoline.

In the context of the present invention, the expression "silanyl compound" is to be
understood to mean those {rom which trialkyl, triarylsilyl or diarylalkylsilyl radicals
are derived which are used as a protective group for the hydroxy function.
Examples inciude triethylsilyl, tripropylsilyl, dimethyl-phenylsilyl, di-tert-butyl-
phenylsilyl,  triisopropylsilyl,  dimethylisopropylsilyl,  diethylisopropylsilyl,
dimethylhexyl-silyl, tert-butyldimethylsilyl, tert-butyldiphenylsilyl, tribenzylsilyl,
tri-p-xylylsilyl, triphenylsilyl, diphenyl-methylsilyl or propyl-diphenylsilyl

radicals.

The present invention also relates to a method of producing substituted heterocyclic
benzocycloalkenes of general formula (I), which is characterised by the reaction of a

tertiary alcohol of general {ormula II,

II




57

10

15

20

25

30

R

wherein R (o R7, X and Y have the same meaning as in lormula I, with semi-
concentrated  or concentrated organic or inorganic acids, most preferably formic
acid or hydrochloric acid, at temperatures between 0°C and 100°C, preferably
+50°C, wherein the tertiary alcohols of general formula I ae obtained by the

reaction of Mannich bases of gencral formula 111

III

i n2 pid . - - .
wherein R%, R, X and Y Fave the same meaning as in [ormula I, R¥is defined as is
4 RR— PR B . - o
R", and R’ is delined as is R, with the exception that any hydroxy function which is
exists is present in protected form as a benzyloxy or silanyloxy group, with an

organometallic compound of formula IV

10
X R

=

Z
v

wherein Z represents MgCl, MgBr, Mgl or Li, and R' has the meaning according
to Ri, with the exception that any hydroxy function which is exists is present in
protected form as a berzyloxy or silanyloxy group, c.g. as tert-bulyl-

diphenylsilyloxy, which are reacted to form a compound of formula 1la

!
i
i
!
i
}
i
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10
N
Z
HO
RZ
R8 T/
x’Y R3
RO
IIa

and the latter are then converted into compounds ol formula I1,

The reaction of compounds I and IV is conducted in an aliphatic cther, for

example dicthyl ether and/or tetrahydrofuran, at temperatures between -70°C and
+60°C. Compounds of formula [V, in which Z represents a lithium atom, can be
obtained from compounds of formula 1V, in which Z denotes Br or I, by halogen-
lithium exchange by mecans ol a solution of n-butyllithium in n-hexane, for

cxample.

There is a plurality of methods which are available [or the reaction of a compound

- . - . 8 )
of formula Ia o form a compound ol formula II, depending on R R? or RYY,
k4

it R®, R and/or R" represent a benzyloxy group, the reaction is advantageously
ellceted by reductive debenzylation with catalytically activated hydrogen, wherein
platinum or palladium, absorbed on a support material such as activated carbon. is
employed as the catalyst. The reaction is conducted in a solvent such as acelic acid
or a Cyg-alkyl alcohol at pressures of 1 to 106 bar and temperatures of +20°C (o

+100°C, wherein compound 1a is preferably used in the form ol one of its salts.

It ngand/()r R" represent a silanyloxy group, separation of the protective group is
clfected by reacting the corresponding compound of formula ITa with tetra-n-
butylammoniuxﬁ (luoride at -20°C in an inert solvent such as tetrahydrofuran,
diox‘anc or fliclhyl cther, or by treating it with a methanolic S(;Iﬁ},,i%)tl ol hydrogen

2y

chloride.

R R A RS T
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1t R®, R? and/or R™in the compound of formula Ia represent a methoxy radical, the

compound of formula 1, in which R! represents a hydroxy group, can be produced

" by reaction with diisobutylaluminium hydride in an aromatic hydrocarbon such as
.. 5 toluene at a temperature between 60°C and 130°C . The analogous compound ol
formula 1 can also be obtained dircetly by heating Ila, under reflux, cither with a
solution of hydrogen bromide in glacial acetic acid or with concentrated
hydrobromic acid.
10 Compounds of formula I in which R* and/or R* or R” represent a methoxy group can x f
also be obtained as described above by reaction with diisobutylaluminium hydride
compounds of formula I in which R! and/or R* or R similarly contain OH, This i 3
also possible by reaction with methanesulphonic acid/methionine at temperaturcs ‘ ‘
between 20°C and 50°C. ‘
15
‘:‘.‘:. Compounds of formula I, in which X denotes an SO or SO, group. can be produced |
E.'... from compounds of formula [, in which X represents an S atom, by oxidation with ‘ .
.:::: hydrogen peroxide (30 % by weight in water) and in acetic acid as a solvent at :ﬁa ‘
: '.“. temperatures between +20°C and + 60°C. “ f
208t 20 e
The compounds of formula I can be converted into their salts in the known manner | e
with physiologically compatible acids such as hydrochloric acid, hydrobromic acid, ,
’:'.:. sulphuric acid, mecthanesulphonic acid, formic acid, acetic acid, oxalic acid, ; ; .
"9a;~. succinic acid, tartaric acid, mandelic acid, Tumaric acid, lactic acid, citrie acid, .i * o
.o 25  glutamic acid and/or aspartic acid. Salt formation is preferably conducted in a | "‘ .
st sulvent such as dicthyl cther, diisopropy! ether, an alkyl ester of acetic acid,
. :
-k A acctone and/or 2-butanone. Trimethylchlorosilane in aqueous solution is particularly '

f . . .
suitable for the production of hydrochlorides.

[

24




10

15

20

25

11

Examples

The following examples serve to provide a more detailed explanation ol the present

invention,

Silica gel 60 (0,040 - 0,063 mm) supplicd by E. Merck, Darmstadt, was used as the

stationary phase {or column chror atography.

Thin-layer chromatography investigations were performed using ready-made plates

of silica gel 60 F 254 supplied by E. Merck, Darmstadt.

The mixture ratios of the mobile phases for all the chromatographic investigations

are always given in volume/volume,
The expression Tris-HCl means tris-(hydroxymethyl)-aminomethane hydrochloride,

(w/v) = weight/volume

Example 1
3-(d-dimethylaminomethyl-2,3-dihydro-benzo[bjthiepin-5-y1)-phenol hydrochloride

1st step

(RS)-4-dimethylaminomethyl-3.4-dihydro-2H-benzo{b]thiepin-5-one hydrochloride

A solution of 32.1 g 3,4-dihydro-2H-benzo[b]thicpin-5-one in 320 ml acctonitrile
was treated with 16,9 g N,N-dimethylmethylenein .nonium chloride and with three
drops of acetyl chloride, and the mixture was stirred for 72 hours at 20°C. The
batch was then diluted with 100 m! dicthyl ether, and the crystalline product was

isolated, washed with dicthyl cther and dried under vacuum at 40°C. 44.1 g (90.0
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% t(heoretical) of the title compound were thus obtained in the form of white

crystals,
Melting point: 183 -185°C

2nd step:
(4RS, 5RS)-5-[3-tert-butyl-diphenyl-silanyloxy)-phenyl]-4-dimethylaminomethyl-2,

3,4,5-tetrahydro-benzo[b]thiepin-5-ol

A solution of 32.9 g (3-bromophenoxy)-tert-butyl-diphenyl-silanc in 250 ml of dry
tetrahydrofuran was treated drop-wise, at -40°C with stirring and whilst passing dry
nitrogen over the batch, with 50 ml of a 1.6 molar solution of n-butyllithium in n-
hexane, After the addition was complete, the batch was stirred for a further 30
minutes at -40°C (o -30°C, and a solution of 15.1 g of the free base of the product
from step 1 in 40 ml of dry tetrahydrofuran was then added drop-wise thereto. The
batch was stirred for a (urther 4 hours at this temperature, and was then
decomposed by the addition of 50 ml of a saturated ammeonium chloride solution.
The organic phase was separated, and the aqucous phase was cxtracted twice with
cthyl acetate, The combined organic phases were washed with a saturated sodium
chloride solution and dricd over sodium sulphate.  Alter filtration and evaporation
of the solvent under vacuum, 11.4 g (31.3 % theoretical) of the title compound

temained in the form of a colourless viscous oil,

3rd step:
(4RS, 5RS)-4-dimethylaminomethyl-5-(3-hydroxy-phenyl)-2,3,4,5-tetrahydro-

benzo|b]thicpin-5-ol

A solution of 11.4 g ol the product from step 2 in 200 ml dry tetrahydrofuran was
treated drop-wise at 5 °C, with stirring, with 22 ml of a 1 M solution ol tetra-n-
butylammonium {luoride in tetrahydrofuran. After the addition was complete, the
batch was stirred for 3 hours at 20°C, was treated with 50 ml of a saturated solution

of ammonium chloride, and was extracted three times with 50 ml ethyl acetate each
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time. The extracts were washed with saturated sodium chloride solution, dricd over
sodium sulphate and concentrated by evaporation under vacuum, The residue was
purificd by column chromatography using ethyl acetate/methanol (9/1) as the
clutant, 6 g (90.8 % theoretical) of the title compound were thus obtained in the

form of white crystals, which melted at 188 - 190°C.,

4th step:
3-(4-dimethylaminomethyl-(2,3-dihydro-benzo[b]thiepin-5-yl)-phenol hydrochloride

A solution of 4.95 g of the compound from step 3 in 50 ml tetrahydrofuran was
treated with 150 ml 6N hydrochloric acid and the mixture was stirred for 48 hours
at 20°C and then for 24 hours at 60°C. The batch was made alkaline with aqucous
sodium hydroxide solution and was extracted three times with 100 ml ethyl acetate
cach time. The extracts were washed with saturated sodium chloride solution, dricd
over sodium sulphate and concentrated by evaporation under vacuum, There
remained 4.44 g (95.0 % theorelical) ol the [ree base of the title compound as a
white solid (melting point; 217 - 219°C), which was converted into the
hydrochloride with trimethylchlorosilanc/water in a solvent mixture comprising 2-

butanone and tetrahydrofuran (1/2).
Melting point: 251 - 253°C

Example 2
The following substances were obtained similarly, using the procedure described in
Example 1 but using corresponding cyclic ketones instead of 3,4-dihydro-2H-
benzo[b]thiepin-5-one in step L:

2a:  3-(8-chloro-3-dimethylaminomethyl-2H-chromen-4-yl)-phenol hydrochloride

2b:  3-(3-dimethylaminomethyl-2H-benzo[b]chromen-4-yl-phenol hydrochloride




-“
/

LSSt

R Y

-

) Melting point: 232 - 235°C ' -
2¢: 3~(2-dimethylaminomethyl-3H-4-thiaphenanthren-1-yl)-phenol hydrochloride
5 Melting point: 246 - 248.5°C

2d:  3-(7-dimethylaminomethyl-2,3-dihydro-6H-1,4,5,-trioxa-phenanthren-8-yl)-
phenol hydrochloride

10 Melting point: 229 -231°C

A et ot o
-

2e:  3-(4-dimethylaminomethyl-2,3-dihydro-benzo[bloxepin-5-yl)-phenol *

hydrochloride %
15 Melting point: 235 - 237°C % |

2{:  3-(3-dimethylaminomethyl-6-methoxy-2,2-dimethyl-2H-chromen-4-yl)-

phenol hydrochloride

|

. , 1

20 Melting point: 217 - 219°C !
i

i

}

2g:  3-(4-dimethylaminomethyl-8-methoxy-2,3-dihydrobenzo[bloxepin-5-y1)-

phenol hydrochloride
25 Melting point: 206 - 208°C ’ :

2h: 3-(4-dimecthylaminomethyl-8-methoxy-2,3-dihydrobenzo[b]thicpin-5-y1)-

PEATES

phenol hydrochloride

30 Melting point: 232 - 235°C 2
3 I}

28 SR
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2m:

2n:

15

3-(4-dimethylaminomethyl-8-{luoro-2,3-dihydrobenzo[b]thicpin-5-y1)-phenol
hydrochloride

Melting point: decomposition above 130°C

3-(4-dimethylaminomethyl-8-{luoro-2,3-dihydrobenzo[bJoxepin-5-yl)-phenol

hydrochloride

Melting point: 245 - 247°C

3-(7-tert-butyl-4-dimethylaminomethyl-2,3-dihydrobenzo[bjoxepin-5-yl)-

phenol hydrochloride

Melting, point; 264 - 266°C

3-(7,8-dichloro-4-dimethylaminomethyl-2,3-dihydro-benzo[bjoxepin-5-y1)-

phenol hydrochloride

Melting point: 219 - 220°C

3-(4-dimethylaminomethyl-9-methoxy-2,3-dihydro-benzo[bJoxepin-5-y1)-

phenol hydrochloride

Melling point: 194 - 196 °C

3-(8-benzyloxy-4-dimethylaminomethyl-2,3-dihydro-benzo[bjoxepin-5-y1)-

phenol hydrochloride

Meclting point: 234 - 236 °C

P —
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Example 3

3-(4-dimethylaminomethyl-1-0x0-2,3-dihydro-1H-1 A*-benzo[b]thiepin-5-yl)-phenol

hydrochloride (racemate and cnantiomers)

"A mixture of 1.74 g of the product from Example 1, 17 ml glacial acetic acid and
1.6 ml of an aqueous solution ol hydrogen peroxide (30 % by weight H,0,) was
stirred for 2 hours at 20°C. Therealter the batch was diluted with 50 ml water and
was made alkaline with aqueous sodium hydroxide to a pH of 9. The batch was
extracted three times with 30 ml cthyl acetate each time. The combined cxtracts
were washed with saturated sodium chloride solution, dried over sodium sulphate
and concentrated by evaporation under vacuum. The residuc was converted into the
hydrochloride as described in Example 1, step 4. 1.68 g (92.4 % theoretical) ol the
racemic title compound was thus obtained in the form of white crystals, which
melted at 208 - 210°C. The cnantiomers were obtained in purc form by HPLC on

a stationary phase, using n-hexanc/isopropanol/dicthylamine (950/50/1).
Example 4

3-(4-dimethylaminomethyl-1,1-dioxo-2,3-dihydro-1H-1 AS-benzo|b]thiepin-5-yl)-
phenol hydrochloride

0.91 g of the product from Example 3 in 4.5 ml glacial acctic acid were stirred for
24 hours at 45°C with 0.5 ml of an aqueous solution of hydrogen peroxide (30 %
by weight H;0,). Alter work-up as described in Example 2, purilication of the

crude product by column chrematography using ethyl acctate/methanol (5/1) as the

elutant, and conversion of the purilicd substance into the hydrochloride, (.67 g

(70.3 % theorctical) of the title compound were obtained in the form of white

crystals which melted at 263 -266°C.

v ﬁi\ :
Cider
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Example 5
o 3-(3-dimethylaminomethyl-2H-thiochromen-4-yl)-phenol hydrochloride

1st step:
(3RS, 4RS)-3-dimethylaminomethyl-4-(3-methoxy-phenyl)-thiochroman-4-ol

The corresponding Grignard reagent was prepared {rom 0.73 g magnesium turnings

10 and 5.61 g 1-bromo-3-methoxy-benzene in 20 ml of dry (letrahydrofuran, with H

gentle boiling, A solution of 4,43 g (RS)-3-dimethylaminomethyl-thiochroman-4-

one in 10 ml dry tetrahydrofuran was added drop-wise thereto at +5 to 10°C. The 2 ‘
L

batch was subsequently stirred for 6 nours at 20°C and was then decomposed with

10 ml of a saturated ammonium chloride solution. The baich was extracted three

15  times with dicthyl ether, and the combined extracts were washed with a saturated

sodium chloride solution and dried over sodium sulphate. The crude product which

remained after evaporating ofl the volatile constituents was purificd by column P
; |

chromatography using cthyl acclate as the clutant, whercupon 3.68 g (55.8 %

L.
5

theoretical) ol the title compound was obtained.

|
2nd  step: } .

3- (3-dimethylaminomethyl-2H-thiochromen-4-yl)-phenol hydrochloride

3.3 g ol the product from step | were stirred for 8 hours at 100 °C to 110 °C with

25 90 ml of a solution of hydrogen bromide in glacial acetic acid (33 % HBr). The

batch was then concentrated by evaporation under vacuum and the residue was taken

up in 100 ml water. It was made alkaline with sodium carbonate and extracted three

times with 30 mi dichloromethane cach lime. The extracts were dried over sodium

sulphate and concentrated by cvaporation, and the residue was purified by column
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Yicld; 1.40 g (41.7 % theoretical)
Melting point: 203 - 208 °C

Example 6

[4-(3-methoxy-phenyl)-2H-chromen-3-ylmethyl]-dimethylamine

1st step:

(3RS, 4RS)-3-dimecthylaminomethyl-4-3-methoxy-phenyl)-chroman-4-ol

3.91 g (62.4 % theoretical) of the title compound was obtained by the procedure as
in Example 5, step 1, comprising the reaction of 4.11 g (RS)-3-
dimethylaminomethyl-chroman-4-one with the Grignard rcagent lormed {rom 0.73 g
magnesium  turnings and S5.61 g 1-bromo-3-methoxybenzene, and analogous

purification.

2nd  step:

[4-(3-methoxy-phenyl)-2H-chromen-3-ylmethylJ-dimethylamine

A solution of 3.9 g of the product {rom step 1 in 20 ml cthanol was reacted as
described in Example 1, step 4, with 14.5 ml 6N hydrochloric acid for 2 hours at
20°C. After an analogous work-up stage and purification by column
chromatography using ethyl acctate as the clutant, 2.1 g (57.1 % theoretical) of the
title compound were obtained as an almost colourless oil which solidilied at 4°C

(melting point; 68 - 71°C).

Example 7

3- (3-dimethylaminomethyl-2H-chromen-4-yl)-phenol hydrochloride

RS

T S SRS N
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A solution of 0.59 g of the product from Example 6 in 10 ml methanesulphonic acid
was treated under an N, atmosphere with 0.59 g methionine, whereupon a brown
solution was formed, This was stirred for one hour at 20°C and was then shaken on
to iced water. 50 ml cthyl acetate were added thereto, and the mixture was made
alkalinc with aqucous sodium carbonate solution. The organic phase was separated,
and the aqueous phasc was extracted twice with 20 ml ethyl acctate each time. The
organic phascs were washed with saturated sodium chloride solution, dricd over
sodium sulphate and [recd [rom the volatile constituents under vacuum, The residue
was purilied by column chromatography using cthyl acetate/methanol (5/1). The
product which was thus obtained was converted into the hydrochloride as described

in Example 1, step 4.

Yield: 0.26 g (48.1 % theorctical)
Melting point: 213 - 215°C

Example 8

3-dimethylaminomethyl-4-(3-hydroxy-phenyl)-2,2-di-methyl-2H-chromen-6-ol

hydrochloride

1st step:
(3RS,4RS)-6-benzyloxy-3-dimethylaminomethyl-4-(3-hydroxy-phenyl)-2,2-

dimethyl-chroman-4-ol hydrochloride

The [ree base of the title compound, which was subsequently converled into the
hydrochloride as described in Example 1, step 4, was obtained by employing the
reaction scquence described in Example 1, steps 1-3, and the reagents used there,
cxcept that 6-benzyloxy-2,2-dimethylchroman-4-one was used instcad of 3,4-

dihydro-2H-benzo[b]thiepin-5-one.

Melting point: 142 - 143°C
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2nd step:
(3RS,  4RS)-3-dimethylaminomethyl-4-(3-hydroxy-phenyl)-2,2-dimethyl-chroman-
4,6-diol hydrochloride

1.08 g of the product [rom step 1, dissolved in 15 ml of anhydrous methanol, were
catalytically hydrogenated over 0.11g palladium on activated carbon (10 % Pd),
After filtering off the catalyst and evaporating the solvent under vacuum, 0,83 g of

the title compound remained, which was suflicient for further reaction.

3rd step:
3-dimethylaminomethyl-4-(3-hydroxy-phenyl)-2,2-di-methyl-2H-chromen-6-ol

hydrochloride

0.83 g of the product [rom step 2 were treated with 20 ml 6N hydrochloric acid and
the resulting solution was stirred for 2 hours at 20°C.  The batch was then made
alkaline with dilute aqueous sodium hydroxide (pH 8 - 9) and was cxtracted three
times with 20 ml dichloromethane cach time. The combined extracts were dried
over sodium sulphate and were concentrated by evaporation under vacuum. The
residuc was purificd by column chromatography using cthyl acetate/methanol (5/1)
as the clutant. After converting the product into the hydrochloride with
chlorotrimethylsilane/water in 2-butanone, 0.57 g (72.2 % theoretical) ol the title

compound was obtained in the form of white crystals which melted at 195 - 198°C.
Example 9

“he following substances were obtained similarly, by cemploying the procedure

described in Example 3 and using the products from Examples 2h and 2i instead of

the product from Example 1:

9a:  3-(4-dimethylaminomethyl-8-methoxy-1-0x0-2,3-dihydro-1H-1-2-4-
benzo[b]thiepin-5-y1)-phenol hydrochloride
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Melting point: from 222°C with decomposition

9b:  3-(4-dimethylaminomethyl-8-{luoro-1-0x0-2,3-diydro-1H-1A4-

benzofb]thiepin-5-y1)-phenol hydrochloride
Melting point: from 198°C with decomposition
Example 10
The following substance was obtained similarly, by employing the procedure
described in Example 4 and using the product from Bxample 9a instead ol the

product from Example 3:

3-(4-dimethylaminomethyl-8-methoxy-1, 1-dioxo-2,3-dihydro- 1 H-TA6-

benzo[b]thiepin-5-y"-phenol hydrochloride

Melting point: 253 - 256°C

Example 11
The [ollowing substances were obtained similarly, by cmploying the procedure
described in Example 7 and using the products (rom Examples 2g or 2h instead of

the product [rom Example 6:

11a:  d-dimethylaminomethyl-5-(3-hydroxy-phenyl)-2,3-dihydro-benzo[bJoxepin-

§-ol hydrochloride

Melting point: from .—\l\03 °C with decomposition
s
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; 11b: 4-dimethylaminomethyl-5-(3-hydroxy-phenyl)-2,3-dihydro-benzo[b Jthiepin-

8-0l hydrochloride
Melting point: from 117 °C with decomposition
Example 12

4-dimethylaminomethyl-5-(3-hydroxy-phenyl)-2,3-dihydro-benzo[bJoxepin-7-

carboxylic acid-diethylamide hydrochloride
Ist step: 7-bromo-3, 1-dihydro-2H-benzo[bloxepin-5-one, as the ethylene acetal

A atixture of 24.1 g 7-bromo-3,4-dihydro-2H-benzo[bloxepin-5-one, 8.5 ml
cihylene glycol and 0.35 g p-toluenesulphonic acid monohydrate was heated under
reflux for 24 hours in an apparatus [itted with a water separator (rap, Alter the
waler of reaction had been separaled, 4 g powdered potassium carbonate was added
to the reaction mixture and the batch was stirred for one hour at 20°C, Thercalter,
the salt was filtered off and the filtrate was concentrated by evaporation under

vacuum. 27 g of the title compound remained as a brown oil.

2nd step: 5-0x0-2,3,4,5-tetrahydrn-benzolbloxepin-7-carboxylic acid, as the

cthyicne acelal

A solution of 27 g ol the product [rom step 1 in 280 ml of anhydrous

tetrahydrofuran was treated drop-wise with 62 ml of a 1.6 molar solution ol n-

butyllithium in n-hexane at -50 °C, whilst stirring and passing nitrogen over the

batch. After the addition was complete, the balch was stirred for a further 30
minutes, and then carbon dioxide was passed into the solution at -40 to -50°C until
saturation was achieved. The batch was allowed (o warm up to 20°C over 3 hours,
was decomposed by the addition of 50 ml of a saturated ammonium chloride
solution, the organic phase was sep’a‘\ralcd, and the acqueo s phase was extracled
twice with 50 ml cthyl acetate cacﬁ'\\.\\\limc. The combined organic phases were
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washed with a saturated sodium chloride solution and dried over sodium sulphate,
The residue which was obtained by cvaporation under vacuum was purilicd by
column chromatography using cthyl accetate as the elutant, 16.4 g (69.1 %

theoretical) of the title compound was thus obtained in the form of an oil,

3rd step: 5-0%0-2,3,4,5-tetrahydro-benzo|bjoxepin-7-carboxylic  acid-dicthyl-

amide, as the cthylene acctal

A solution of 16.1 g of the product {rom step 2 in 40 ml cyclohexane and 25 ml
thionyl chloride was stirred for 2 hours at 20°C under an N, atmosphere, The
volatile constitucnts were then carefully evaporated under vacuum, The crude
carboxylic acid chloride which remained behind was  dissolved in 70 ml
tetrahydrofuran and the solution was added drop-wise, whilst stirring and cooling in
iced water, to a solution of 8.7 ml dicthylamine in 150 ml tetrahydrofuran,
Thercafter, the batch was stirred {or a [urther 2 hours at 20°C. The solids were
filtered off under suction and were thoroughly washed with tetrahydrofuran, and the
[iltrate was concentrated by evaporation under vacuum, The residue was purificd by
column chromatography using cthyl acctate/n-hexane (3/1) as the clutant,

whereupon 8.9 g (45.5 % theoretical) of the title compound was obtained as an oil.

4th step: 5-0x0-2,3,4,5-tetrahydro-benzo{bJoxepine-7-carboxylic - acid-dicthyl-

amide

A mixture of 8.7 g of the product [rom step 3, 15 m’ tetrahydrofuran and 30 ml IN
hydrochloric acid was stirred for 20 hours at 20°C. The balch was then extracted
three times with cthyl acetate. The extracts were washed with a saturated sodium
chloride solution, were dried over sodium sulphate and were concentrated by
cvaporation under vacuum. 7.37 g (98.9 % theoretical) of the title compound

remained behind a slightly yellow, viscous oil

5th step: (RS)-4-dimethylaminomethyl-5-0x0-2,3,4,5-tetrahydro-benzo[ b

oxcpine-7-carboxylic acid-dicthylamide hydrochloride

-
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7.2 g of the product from step 4 were reacted as described in Example 1, step 1,
with 2.7 g N,N-dimethylmethyleneimmonium chloride. 8.8 g (90.1 % theoretical)
ol the title compound were thus obtained in the form of white crystals, which

melted at 178 - 180°C,

6th step: (4RS,5RS)—S-[3-(lcrl-l)1|lyl-dimcthy])-silanyloxy)-phcnyl]-4-dimclhyl-
aminomethyl-5-hydroxy-2,3,4,5-tetrahydro-benzo[bJoxepine-7-

carboxylic acid-dicthylamide

9.5 g (3-bromophenoxy)-tert-butyl-diphenyl-silane, 20.2 ml of a 1.6 molar
solution of n-butyllithium in n-hexane and 7.8 g of the product from step 5, as the
free base, were reacted by the procedure described in Example 1, step 2, Afler
work-up and purification by column chromatography using cthyl acclate/methanol
(5/1), 8.29 g (64.3 % theorcetical) of the title compound were obtained as a slightly

vellow oil.

Tth  step:  (4RS,5RS)-4-dimethylaminomethyl-5-hydroxy-5-(3-hydroxy-phenyl)-

2,3,4,5-lctrahydro-benzo[bloxepine- 7-carboxylic acid-dicthylamide

8.2 g of the product {rom step 6 and 50 ml 6N hydrochloric acid were slirred for 48
hours at 20°C. Alter making the batch atkaline with aqueous sodium hydroxide, it
was extracted three times with 30 ml cthyl acetate cach time. The extracts were
washed with saturated  sodium  chloride, dricd over sodium sulphate and
concentrated by evaporation under vacuum, Purilication of the residue by column
chromatography using ethyl acetate/methanol (3/1) as the clutant gave 5.32 g (82.8

% theoretical) of the title compound.

8th step: 4-dimethylaminomethyl-5-(3-hydroxy-phenyl)-2,3-dihydro-

benzo[bjoxepine-7-carboxylic acid-dicthylamide hydrochloride
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5.6 g of the product from step 7, in the form of the hydrochloride, were heated with
70 ml formic acid at a bath temperature of 110°C with stirring for 2 hours. Aller
cooling, the batch was made alkaline with aqueous sodium hydroxide and potassium
;arbonate (pH 9) and was extracted three times with dichloromethane. The extracts
were washed with saturated sodium chloride solution, dried over sodium sulphate
and concentrated by evaporation under vacuum, The hydrochloride was prepared
from the residuc by treating it with trimethylehlorosilane/water in 2-butanone. 4.91
g (91.3 % theoretical) of the title compound were thus obtained in the form of white

crystals, which melted {rom 234°C with decomposition.

Example 13

3-{4-[(mecthyl-phencthyl-amino)-methyl]-2,3-dihydro-benzo[bJoxepin-5-y1}-phenol

hydrochloride

1st step: (RS)-4-[(methyl-phencthyl-amino)-methyl|-3,4-dihydro-2H-

benzo[bJoxepin-5-one

A mixture ol 24.4 g 3,4-dihydro-2H-benzo[bloxepin-5-one, 17.2 g N-methyl-2-
phenylethylamine hydrochloride and 3.0 g paralormaldehyde in 200 ml glacial
acetic acid was heated at 100°C for 3 hours. Therealter, the solvent was evaporated
under vacuum and the residue was taken up in 200 ml water. The product was
extracted three times with 100 ml dicthyl ether cach time. The aquecous phase was
made alkaline with potassium carbonate and was cxtracted three times with 100 ml
dichloromethanc cach time. After washing the cxtracts with saturated sodium
chloride solution, drying them over sodium sulphate and concentrating them by
cvaporation under vacuum, 23.9 g (77.2 % theoreticaly of the title compound

remained behind as a yellowish oil.

Final step:  3-{4-[(mecthyl-phenethyl-amino)-methyl}-2,3-dihydro-benzo[bJoxepin-
5-yl}-phenol hydrochloride
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The product from step 1 was reacted [urther by the procedure as described in
Example 1, steps 2 - 4. The title compound was (hus obtained in the form of white

crystals, which melted from 135°C with decomposition,

Example 14

3-{4-[(cyclopropyl-methyl-amino)-methy1]-2,3-dihydro-benzo{bJoxepin-5-yi}-phenol

hydrochloride

Using N-(cyclopropylmethyl)-methylamine hydrochloride as in Example 13, step 1,
and with urther reaction of the product thus obtained by the procedure as described
in Bxample 1, steps 2 - 4, the title compound was obtained analogously in the form

ol white crystals which melted at 216 - 218°C,

8-Opiate Receptor Binding Investipations

Investigations for determining the alfinity of compounds of {ormula I according to
the invention for the §-opiate receptor, which is a crucial prerequisite for analgesic
propertics, were performed on meninge homogenates (rat brain homogenatces,
without the cerebellum, pons and medulla oblongata, from male Wistar rats).
Sclected compounds ol formula T were used [or the detection of d-opiate reeeptor

propertics.

For this purpose, {reshly prepared rat brain was homogenised in 50 mmoles/l Tris-
HCI (pH 7.4) whilst cooling in ice, and was centrifuged for 10 minutes at 5000 g.
After decanting and discarding the supernatant liquor, and renewed take-up and
homogenisation of the membrane sediment in 50 mmoles/l Tris-HCl (pHi 7.4), the
homogenate was subsequently centrifuged for 20 minutes at 20,000 g and 4°C. This
washing step was repeated once more, Therealter, the supernatant liquor was

decanted and the membrane sediment was homogenised in cold 50 mmoles/l Tris-
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HCl, 20 % glycerol (w/v), 0.01 % bacitracin (w/v) (pH 7.4) and was [rozen in

aliquots until testing was performed,

For the receptor binding tests, the aliquots were thawed out and diluted 1:10 with

the binding test buffer,

The buffer used in the binding test'compriscd 50 mmoles/l Tris-HCI, 5 mmoles/]
MgCl (pH 7.4), supplemented with 0.1 % (w/v) bovine serum albumin. 1 nmole/]
(*H)-2-D-Ala-deltorphin I was used as the radioactive ligand. The proportion of

non-specific binding was determined in the presence of 10 mmoles/l naloxon

The compounds according to the invention were added to {urther balches in series of
concentrations and the displacement of the radioactive ligand from its specilic
binding site was determined, The respective {riple batches were incubated for 90
minutes al 37°C and were subsequently harvested by means ol [filtration through
glass [ibre filters (GF/B) for the determination of the radioactive ligand bound (o
the membrane homogenate. The radioactivity of the glass fibre (ilter discs was

measured in a B-counter alter adding a scintillator.

The aflinity of the compounds according to the invention for the §-opiate receptor
was caleulated as the 1Csy according to the law ol mass action by mcans of
nontincar regression. The K values in Table 1 are given as the mean value & the

standard deviation [rom three mutually independent tests.
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Table 1
Example No, 6-opiate receptor binding
I [nmoles/l]
.- 1 10.2 £4.5
2b 348 £ 65
2¢ 137 +£13
" 2d 18.44+ 1.6
2c 8543
3 2.1£0.13
5 68.2 +10.1
7 68.4 4 8.4
8 39346
9a 1,75 £ 0,22
2g 6,19 40,31 6.01
11b 0,43 £0,67 6.71
2h 2,67 41,60 1.76
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The claims defining the invention are as follows:
1, Heterocyclic benzocycloalkene derivatives of general formula |

wherein Ry denotes OH, Cig-alkoxy or -O-(Csz)-cycloalkyl; R2 denotes Cig-alkyl; Rs denotes
5 Cy.galkyl, -(CH2)12-aryl, -(CHa)s2-heteracyclyl, -CH2-CH=C(Rg)z, or -CHa-(C-37)-cycloalkyl; R4 and Rs,
identically to or differently from each other, denote H, CI, F, CFs, Cis-alkyl, OH, Cis-alkoxy
O-(Cazcycloalkyl), -(CHz)o.2-aryl, a,8- or B,y-O-(CHz)1.2-O-, -O-(CHz)o2-aryl, heterocyclyl, a,- or
B,y-benzc which are unsubstituted, mono- or disubstituted with F, Cl, CF3, OH, Cr.e-alkyl, C1.s-alkoxy,
or -CON(ReR7); Rs denotes H or Ci-Ce-alkyl; Ry denotes H, Ci-Ce-alkyl, -(CHz)o-aryl or
10 -CHz-(Ca-Cr)cycloalkyl, or Rg and Ry taken together denote (-CHa-)s.7 or (-CHz)2-O-(CHz)2-, X denotes
0, S, SO or SOz and Y denotes -(CH2)1.2-, -CH2-C(CHa)o- or -C(CHa)z-, or pharmaceutically
acceptable salts thereof,
2. Compounds according to claim 1, characterised in that X denotes O, S or SO, Y denotes
-(CH1)12- and R1 to Ry have the meaning according to claim 1.
15 3. Compounds according to claim 1, characterised in that X denotes O, Y denotes -(CHa)1.o-
and R1 to Ry have the meaning according to claim 1
4,  Compounds according to claim 1, characterised in that R4 and Rs, identically to or
independently of each other, denote ~O-(CHz)o-2-aryl, -(CHz)o2-aryl or heterocyclyl, and R1 to R3, R,
:*.**. Ry, XandY have the meaning according to claim 1.
;. 20 5. Compounds according to claim 1, characterised in that Rq denotes Cs.g-alkoxy or
* 2% O-(Cag)-cycloalkyl, Re and Rs, identically to or differently from each other, denote -(CHa)o2-aryl or
‘oves’ heterocyclyl, and Ry, Rs, Rs, R7 X and Y have the meaning as in claim 1.

AL 6.  Compounds according to claim 1, characterised in that R1 denotes OH or alkoxy and Rz
»2%2%.  toRy, Xand Y have the meafing as in claim 1,
25 7. Compounds according to claim *, characterised in that Y denotes -(CHa)12-, R2 denotes

Cig-alkyl, and X, R1 and Rs to R7 have the meaning as in claim 1.
8. Compounds according to claim 1, characterised in that Y denotes -(CH2)1.2-, Rt denotes
+*«*"« OH or Cye-alkoxy, Rz and R3 denote Ci.¢-alkyl, and X and R4 to Ry have the meaning according to the

. bHae

vez*,  definition of claim 1.
) 9. Compounds according to claim 1, characterised in that Y denotes -(CHa)12-, Rt denotes
2% OH, Rz and Rs denote Cis-alkyl, X denotes O and R4 to Ry have the meaning according to the

o definition of claim 1.
10. A heterocyclic benzocycloalkene derivative, substantially as hereinbefore described with
reference to any one of the exampl'es.
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11. A process of producing heterocyclic benzocyclealkene derivatives of general formula |

wherein Rs to Ry, X and Y have the meaning according to claim 1, characterised in that a tertiary
alcohol of general formula |

wherein R¢ to Ry, X and Y have the same meaning as in formula |, is reacted with acids within a
temperature range from 0°C - 100°C, wherein tertiary alcohols of general formula Il are obtained
firstly by the reaction of a Mannich base of general formula l|

E..':e 10 wherein Ry, R3, X and Y have the meaning according to general formula 1, Rg is defined as is R4, and
e, Re is defined as is Rs, with the exception that any hydroxy function which is exists is present in
’ ,‘:;c protected form as a benzyloxy or silanyloxy group, with an organometallic compound of formula Iv
.ou:ob R10

z
vV
wherein Z represents MgCl, MgBr, Mgl or Li;.and R0 has the same meaning as Rs, with the exception
15 that any hydroxy function which possibly exists is present in protected form as a benzyloxy or

":'::' silanyloxy group. which is reacted to form a compound of general formula lla
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and the latter is then converted into a compound of general formula I,

12. A process of producing a heterocyclic benzocycloalkene derivative, substantially as
hereinbefore described with reference to any one of the examples.

13, Aheterocyclic benzocycloalkene derivative, produced by the process of claim 11 or claim

12,

14, A pharmaceutical composition including or consisting of an effective amount of at least
one compound according to any one of claims 1 to 10 or 13, together with a pharmaceutically
acceptable carrier, diluent or adjuvant therefor.

15. A method for the treatment or prophylaxis of pain in a mammal requiring said treatment
or prophy‘axis, which method includes or consists of administering to said mammal an effective
amount of at least one compound according to any one of claims 1 to 10 or 13, or of a composition
according to claim 14.

16. A compound according to any one of claims 1 to 10 or 13 or a composition according to
claim 14 when used in the treatment or prophylaxis of pain.

17.  The use of a compound according to any one of claims 1 to 10 or 13 for the manufacture
of a medicament for the treatment or prophylaxis of pain.

18.  The use of a compound of general formula | according to claim 1 as an active ingredient
in a drug.

19. A use according to claim 11, characterised in that the drug is an analgesic.

Dated 9 December 1998
GRUNENTHAL GMBH

Patent Attorneys for the Applicant/Nominated Person
SPRUSON&FERGUSON
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Substituted Heterocyclic Benzocycloalkenes and the Use Thereof as Substances
Having an Analgesic Effect

§ Abstract

This invention relates to substituted heterocyclic benzocycloalkenes of general formula |

wherein Ry denotes OH, Cis-alkoxy or -O-(Caz)-cycloalkyl; Ry denotes Cre-alkyl; Rs denotes ) §
1 Cisalkyl, -(CHa)12-aryl, -(CHz)12-heterocyclyl, -CH2-CH=C(Rs)2, or -CHz-(C-3.7)-cycloalkyl; Rs and Rs, 1 ! 1
v identically to or differently from each other, denote H, Cl, F, CFs, Cig-alkyl, OH, Cs.-alkoxy : 1
, O-(Cazcycloalkyl), <(CHa)o-aryl, a,8- or B,y-O-(CH2)12-O-, -O-(CHz)o2-aryl, heterocyclyl, a,8- or i | :
g 10 B,y-benzo which are unsubstituted, mono- or disubstituted with F, Cl, CF3, OH, C1.s-alkyl, C1.s-alkoxy, . 3 §~
g or -CON(ReR7); Rs denotes H or Ci-Ce-alkyl; R; denotes H, Ci-Ce-alkyl, -(CHa)oz-aryl or ' ]
: -CHa-(C3-Cy)-cycloalkyl, or Rs and Ry taken together denote (-CHz-)s7 or (-CHz)2-O-(CHz)2-, X denotes : l
g 0, S, SO or SOy and Y denotes -(CHz)1.2-, -CH2-C(CHa)a- or -C(CHa)-, or pharmaceutically | .‘
: acceptable salts thereof, to a method of producing them and to their use as analgesics. :
L
A | ’;
-1l P
i 20”1:;“
‘.:‘, ) *
1| S I
:‘“tec ‘ " R
g e 4
nc‘ < i i
Lo
. % i
sven ; 4 o ;
0’ $ 1 ,l;f NS o
e
£ *'f’f'.\\‘;‘ %




TR

Ry




