1 NEW ESTERS DERI VED FROM (RR, SS) - 3-(2- DI METHYLAM NOVETHYL-

1- HYDROXYCYCLOHEXYL) PHENYL 2- HYDROXYBENZOATE Fi el d of the

preésent invention refers to new esters derived from( (Jmﬂmmmn“mm“mm
‘RR, SS) - 3- (2- di net hyl am nonet hyl -1 - hydr oxycycl ohex

2- hydr oxybenzoate, analog to Tramadol. The obtarned conpounds exhlbi t an
anal gesic activity higher than that of tramadol. 10 Background of the

invention Treatment of pain is of forenpst inportance in thﬁmmmmwumwmmw
medi ci ne. The pharnmacol ogi cal agents currently wused for th of

pain may be included, for the npbst part, in two |arge groups: *opei d

conpounds anghel% SRNR Wik ARkn Aknl DkATERLEL 1o 05 4GS TAIEA PRz e NS Ds

are only us ht 't o' noderate pain severe paln

been tradrtronalIylrﬁ¥§ﬁ@§“ﬁﬁﬂLQﬁ&x¥hiPﬂﬁﬁﬁﬂo@m&¥DRQ%Mﬁﬂﬂzoﬁﬂ¥ d oprord
conpounds present a series of undesired side effects, such as
consti pation, 20 respiratory depressi on, and toIerance and addi ction

liability. US Pat Bb-.3,652h589 describes a class of analgesic
conpounds mffﬁlg §Frﬁ BurBVEP 4 Ehst it ut ed cycl oal kanol phenol ethers

havi ng an _am no o oub afc 28,21 kalLne; sfaraster, 0, the,cueetldobe ] 9

1S, 2S) - 2- [ (dice®t hyl am no) et hyl ] - 1- (i, SS) -3~ (2-dimethylaminomethyl-1-
hydroxycyclohexyl)phenyl 2-hydroxybenzoate, analog to
Tramadol. The obtained compounds exhibit an analigesic
activity higher than that of tramadol.

10 Background of the invention

Treatment of pain is of foremost importance in the
field of medicine. The pharmacological agents currently
used for the tfeatment of pain may be included, for the
most part, in two large groups: opioid compounds and

15 nonsteroidal anti-inflammatory drugs (NSAIDs). The NSAIDs
are only useful in the case of light to moderate pain;
severe pain has been traditionally treated with opioid

compounds. However, said opioid compounds present a series

of undesired side effects, such as constipation,
20 respiratory depression, and tolerance and addiction
liability.

US Patent No. 3,652,589 describes a class of
analgesic compounds with a structure of substituted
cycloalkanol phenol ethers having an amino group of

25 alkaline character in the cycloalkyl ring. Amonrg them, the
compound (1R,2R or 1S,2S)-2-[(dimethylamino)methyl]-1- (3~
methoxyphenyl)cyclohexanol, commonly known as Tramadol,
may be thrown into relief, and it is specifically claimed

in said patent.



met hoxyphenyl ) cycl ohexanol, commonly known as Tranmadol, nmay be thrown into
relief, and it is specifically claimed in said patent. 2 Tramadol A series
of ‘products derived fromthe previous ones, in which dehydration in the
‘cycl oal kanol ring together 5 with denmethylation of the 3-nethoxyl on the
phenyl ring has taken place, having the structure: 10 are disclosed in the
Dutch Patent NL 6,610,022. This patent al so describes products derived from
those of the aforenentioned US Patent, in which the nethoxyl group at the
3-position on the phenyl ring has 15 been denet hyl ated. Nanely, products
having the structure: ,CH3 R1 20 Anong the products described in this
patent O-denethyltramadol is included, which conpound has been descri bed
as one of the metabolization products omamadol (Von W Lintz and col.
Arznei m Forsch (Drug Res) 3 31 (11); 7-43 (1981). To its (+) isomer has
been attributed the anal gesic activi of Tramadol (Lars Poul sen and col.
G in. Pharmacol. Ther (St. Louis) 1996 60 (6), 636-644). Even so, data do
not exist on the _CH,

Tramadol

A series of products derived from the previous ones,
in which dehydration in the cycloalkanol ring together
5 with demethylation of the 3-methoxyl on the phenyl ring

has taken place, having the structure:

OH

o CHe

R4
10 (CHa)n

are disclosed in the Dutch Patent NL 6,610,022.

This patent also describes products derived from
those of the aforementioned US Patent, in which the
methoxyl group at the 3-position on the phenyl ring has

15 been demethylated. Namely, products having the structure:

OH

OH
.CH
N\ 3

R4
(CHZ)n
20 Among the products described in this patent
O-demethyltramadol is included, which compound has been
described as one of the metabolization products of

Tramadol (Von W. Lintz and col. Arzneim-Forsch (Drug Res)



5 clinical use of the netabolite O denethyltranmadol. Mre recently, in EP
753506, new O dengethyl substituted, 1-hal ogenated and/or 3-cycl ohexyl
substituted derivates of trammdol, have been described. Tramadol possesses
‘an opioid agonistic effect. 10 However, the clinical practice with
Tramadol indicates that in spite of this fact, it does not possess sone of
the typical side effects of the opioid agonists, such as respiratory
depression (W Vogel and col. Arzneim Forsch (Drug Res) 28 (1), 183
(1978)), constipation (I. Arend and 15 c9l., Arzneim Forsch (Drug Res) 28
(1), 199 (1978), tolerance (L. Flohe et aI , Arzneim Forsch (Drug Res) 28

(1), 213 (1978) dp i bj abu ita_et Arznelm
Forsch (Drunge }?28 (f??é 145% é{]9(%1))) %ﬂ ltsspegg i cT8PU8 frfects 0

Tr amadol catsedbwhed i tthies Mahm@lq |alg:elctfedybyOEhe'ImwrraaiﬁdnousLamlte
(i.v.), SUCEoﬂiﬁOEUf%xQ}CaééP”SCQEP! sveahing, havepbeensdet achad, Ai(@ré@,er of

t he dravx/oac ramadol 1s its short duration of actlon ;
Mat t hi esen, €. VWphr o~ P, - EysgansoH. YRAFg. A THE texs&liSrenpal the

t oxi col ogy efi 125 chham@dobir &RncOwRRUbRW: t el @HdeMAgY 1tetdnticnl 95, 63-71,
(1998)). Because of the previous backgrounds, new conpounds wth an

i nproved anal gesi Moaéti Vi t yesteinltll yar e of iimteresip Descrippo®n of thew
I nvention 3% B@%e%hy su Stl%%@%hon EgLeﬁgggga@% gﬁayateSBOéyclohexyl

substituted derivates of tramadol, have been described.

Tramadol possesses an opioid agonistic effect.

10 However, the <clinical practice with Tramadol indicates
that in spite of this fact, it does not possess some of
the typical side effects of the opioid agonists, such as
respiratory depression (W. Vogel and col. Arzneim. Forsch
(Drug Res) 28 (I), 183 (1978)), constipation (I. Arend and

15 col., Arzneim. Forsch (Drug Res) 28 (I), 199 (1978),
tolerance (L. Flohe et al., Arzneim. Forsch (Drug Res) 28
(I), 213 (1978)) and possibility of abuse (T. Yenagita et
al., Arzneim. Forsch (Drug Res) 28 (I), 158 (1978)). Some
specific side effects of Tramadol, caused when it 1is

20 rapidly injected by the intravenous route (i.v.), such as

suffocations and sweating, have been detected.

Another of the drawbacks shown by Tramadol is its

short duration of action (T. Matthiesen, T. Wohrmann, T.P.

Coogan, H. Uragg. “The experimental toxicology of

25 tramadol: an overview”, Toxicology Letters, 95, 63-71,
(1998)).

Because of the previous backgrounds, new compounds

with an improved analgesic activity still are of interest.

Description of the invention

30 The present invention refers to new derivates of
(RR,SS)-3-(2-dimethylaminomethyl-1-
hydroxycyclohexyl)phenyl 2-hydroxybenzoate, analog to
Tramadol.



(RR, SS) - 3- (2- di met hyl am nonet hyl -1 - hydr oxycycl ohexyl ) phenyl

2- hydr oxybenzoate, '‘analog to Tramadol. 4 The anal gesic activity of these
conpounds has turned out to be higher than that of Tranadol. In
particular, the present invention describes and clains the products of the
general formula (1), their 5 salts and optical isoners, as well as a
process for the preparation thereof. The present invention also refers to
t he use of these conpounds for the production of a nedicanment intended for
treatment of pain. The products of the pfesent invention are 10
represented by the follow ng general formula (1): (1) * Indicates

possibility of a r i 1y
substituted Cil- Syﬁ%ﬁgﬁgf§é§§é ?geﬁﬁé%g gp?ﬁgﬁgﬁﬁ§hgh tltutedq§%§ wher e
R3 is Cl-Ceoutal kglbe- hFQh¢§ Fhap CRBEOOL. Tppepeedbl y, R1 is hal ogen, such
as F, d, Br, halosubstltuted phenyl, or hydro(Cl-C6 fluoroakyl). 20
Particul arly, the %r@?éFﬁé@lééhpoE%%sP6F5Pﬁ§[ﬁ%%%%?lo?nygﬁFFéﬁeénfnd
(RR-SS) - 2- Acet oY - 414 | fdruermet hylf- benzoigeragifll 3-fc2mula (1), their

5 salts and optical isomers, as well as a process for the
preparation thereof. The present invention also refers to
the use of these compounds for the production of a

medicament intended for treatment of pain.

The products of the present invention are

10 represented by the following general formula (I):

(I)

* Indicates possibility of asymmetrical carbons
wherein:

- Ri1 is halogen, optionally substituted Ci-Ce alkyl, ORs,
15 NO> or optionally substituted aryl, where R3 is Ci1-Cs
alkyl.

- R2 1is H or CHsCO-.

Preferably, Ri1 is halogen, such as F, Cl, Br,
halosubstituted phenyl, or hydro(Ci-Cs fluoroakyl).

20 Particularly, the preferred compounds of the present

invention are:

~  (RR-SS8)-2-Acetoxy-4-trifluoromethyl-benzoic acid 3-(2-
dimethylaminomethyl-1-hydroxy-cyclohexyl)-phenyl ester
- (RR-SS)-2-Hydroxy-4-trifluoromethyl-benzoic acid 3-(2-



di met hyl am nonet hyl -1 - hydr oxy- cycl ohexyl ) - phenyl ester -
(RR-SS) - 2- Hydr oxy-4-trifl uoronet hyl -benzoic acid 3-(2 5
di et hyl ami nonet hyl -1 - hydr oxy- cycl ohexyl ) - phenyl ester
(RR-SS) - 4- Chl or o- 2- hydr oxy- benzoic acid 3-(2-

di met hyl am nonet hyl - 1- hydr oxy- cycl ohexyl ) - phenyl ester
(RR-SS) - 2- Hydr oxy- 4- net hyl - benzoic acid 3-(2 5

di met hyl am nonet hyl - | - hydr oxy- cycl ohexyl ) - phenyl ester -
(RR- SS) - 2- Hydr oxy- 4- net hoxy- benzoi ¢ aci & 3-( 2-

di et hyl am nonet hyl - 1- hydr oxy- cycl ohexyl ) - phenyl ester

(RR- SS) - 2- Hydryo% ¥t Rt rREAE QNG 126 ) 135l Loh 1) -ph . .
di met hy Ianlnone?% Iy?ahi'roxy é%clohexyl)§§ﬁ2ﬁ§f)é2?é fo oy ester

(RR—SS) 2' 4 B&l%r&@ﬂm i PrreiyiRenadrboxyl i cacagi d 3-(2-
3%(2-dinefh¥I@ I W?F?thi b %?Qﬂ d 13901 f){ﬁﬁéﬁy?TEs ounds
of genera or e obt ai neans of _t ol | ow n

pr ocedur es, gg( % %rpf% sycopén qf“ 1hébepnrée/osent i nvefti gn DES %TI ON OF
THE METHOBS N@H@wlﬁmammdmdslﬁfycgmmeﬂydmmsal)ﬁghmyl mmxesent

20 invention nay, he;abtaingd, by [Eans, af, aaensral procgduyye characteri zed
in reacting a conpound of the fornul wth the correspondlng acid or

a
acid derlvateqmm%qﬂyl%ﬂ%ﬂﬂ%ﬂtFXﬁrﬂﬂ@y%WQ4$ :Cy@rphexyl) -phenyl ester

- (RR-8S5)-2-Hydroxy-5-nitro-benzoic acid 3-(2~
dimethylaminomethyl-1-hydroxy-cyclohexyl)-phenyl ester
10 - (RR-8S)-2',4'-Difluoro-3-hydroxy-biphenyl-4-carboxylic
acid 3-(2-dimethylaminomethyl-1-hydroxy-cyclohexyl) -

phenyl ester

The compounds of general formula (I) may be obtained
15 by means of the following procedures, also within the

scope of the present invention.

DESCRIPTION OF THE METHODS
METHOD A

The compounds of general formula (I) of the present

20 invention may be obtained by means of a general procedure
characterized in reacting a compound of the formula (II)
with the corresponding acid or acid derivate of the

general formula (III):

= |
OH 0 \\T_R1
~OR O OR,
—_—
OH + |/ P OH
Ry
N-CHy 0 N-CHy
CHs CHs

25 (II) (III) (I)



25 (I'v) (I'11) (1) 6 wherein R and R2 have the above defined nmeaning, and
L = OH halogen, -N, OGR4 or -CO R5, Nwhere R4 = C1-C6 al kyl, phenyl,
optional ly substituted phenyl, 5 and R5 = Alkyl, a phenyl ring optionally
‘substituted with one or nore substituents, or a heterocyclic ring
optionally substituted with one or nore substituents. Preferably, L is OH
or halogen. 10 The reaction is carried out in an inert solvent, such as

di chl oronet hane, tetrahydrofuran, acetonitrile, 1,2-dichloroethane, ethyl
acet at e, di met hoxyet hane or di oxane, pr&ferably dichloromethane or
tetrahydrofuran, at tenperatures ranging from-20C to 120C, preferably

from 15 0C &Qegé& kO A0 &l nseaPeHRdSHehhhgheheBURELY i ndNd anRr ef erably in
the presence of a condensation onbting agent to accelerate the reaction,
such as caLan@hgihglgéggler_ﬂg%yclphﬁnycar@pdiin@@eRh triethyl am ne

et hyl chl or of or mat e, trletﬁylaﬁtna 20 benzotriazol etosyl ate or

di et hyl chl ogyaphesphat e, preferably carbonyl dii m dazol e
di cycl ohexyl car bodi i m de. or

R4 = Ci1—-Cs¢ alkyl, phenyl, optionally substituted phenyl,
5 and

Rs = Alkyl, a phenyl ring optionally substituted with one
or more substituents, or a heterocyclic ring optionally

substituted with one or more substituents.
Preferably, L is OH or halogen.

10 The reaction is carried out in an inert solvent,
such as dichloromethane, tetrahydrofuran, acetonitrile,
1,2-dichloroethane, ethyl acetate, dimethoxyethane or
dioxane, preferably dichloromethane or tetrahydrofuran, at
temperatures ranging from -20°C to 120°C, preferably from

15 0°C to 35°C, to obtain compounds of higher purity, and
preferably in the presence of a condensation promoting
agent to accelerate the reaction, such as
carbonyldiimidazole, dicyclohexylcarbodiimide,
triethylamine ethylchloroformate, triethylamine

20 benzotriazoletosylate or diethylchlorophosphate,
preferably carbonyldiimidazole or

dicyclohexylcarbodiimide.

The compounds of formula (II) are obtained according

to the methods described in the literature (NL 6610022 or

25 Flick et al., Arzneim. Forsch/Drug Res. (1978), 28 (I),
107-113).

METHOD B

This method consists in subjecting a compound of
general formula (Ia) wherein Rz = CH3CO to a hydrolysis
30 reaction in an acidic medium to obtain a compound of

general formula (Ib) in which R2 = H:



The coenpounds of fornula (I1) are obtained according to the nethods
described in the literature (NL 6610022 or 25 Flick et al., Arzneim
Forsch/Drug Res. (1978), 28 (I), 107-113). METHOD B This net hod consists
in subjecting a conmpound of general formula (la) wherein R = CH3COto a
hydrolysis 30 reaction in an acidic nmediumto obtain a conpound of general
formula (Ib) in which RR = H 7 hydrolysis (la) (RR= CH3CO (lIb) (R2=H)
5 wherein R has the above defined nmeaning. Next, the nethods used for
ascertaining the pharmacol ogical activity of the conpounds are descri bed.
Anal gesic activity assays Hot-plate nmethod 10 The nethod used is the one
descri bed by Eddy N.B. and Leinbach D. (J. Pharm Exp. Ther. 107:
385-393, 1953). The analgesic effect of the products was assessed by

anal yzi ng the behavi or of ani s on a hot surface nmaintained at 55C 1C.

15 Male Swiss mce meighigp 2P-23 g, were used. The tgst +-Rq
NS
O O OAc _ O O OH
OH hydrolysis OH
‘ N-CHj ‘ N—CHj
CHs CH,
(Ia) (Ib)
(R2= CH3CO) (Rz= H)

5 wherein Ri has the above defined meaning.

Next, the methods used for ascertaining the

pharmacological activity of the compounds are described.

Analgesic activity assays

Hot-plate method

10 The method used is the one described by Eddy N.B.
and Leimbach D. (J. Pharm. Exp. Ther. 107: 385-3383, 1953).
The analgesic effect of the products was assessed by

analyzing the behavior of animals on a hot surface
maintained at 55°C + 1°C.

15 Male Swiss mice weighing 20-25 g were used. The test
compounds were administered, by the oral route, 1 hour

before beginning the test.

The method consisted in placing the animals on a hot

plate, while maintaining them in a 25 cm diameter and 21
20 cm height Plexiglas cylinder, and determining the time
that they take in jumping off the hot surface. The animals
were selected before the beginning of the test so that
those animals that remained more than 10 seconds without

jumping were not included in the group that would receive
25 treatment.



conmpounds were adm ni stered, by the oral route, 1 hour before beginning
the test. The nethod conS|sted in placing the animals on a hot plate,
whill e maintaining themin a 25 cmdi ameter and 21 20 cm hei ght Pl exi gl as
cylinder, and determining the time that they take in junping off the hot
surface. The animals were selected before the beginning of the test so
that those animals that remained nore than 10 seconds w thout junping
were not included in the group that would receive 25 treatnent. 8 After
the administration of the product under 8tudy, the test was repeated, the
maxi mal permanence tinme on the hot plate being neasured yet again. Those
animal s that di dartot tuwaha@a@et@etsaelomts s eprednyeduhtiem shadyl,ate in

5 order to avoid damage to th and. t y wer e t aken 100%
protected. FHe Feshit SméF@e€$6% ggﬁaégnﬁ&l ef%%?%%%%ttl%é gﬁe ?ﬁne (1)
of junp, mhm@t mﬂst@abeuh@tmdaaerédlVGMBagéunjuﬁposeeamemalStqhaﬁpdbabal)
10 % i ncrem j 9?§ j bkest gp the Qreggpt

i nvention the u eHEfIaééggcg?péhg%) 3Léh%e%§$§? ?ornu | a e % gr

producti oh ovflen tediavarishtddmended toe t%f&arleat%ttB?Ypé!ﬁﬁe 1“5a en

Li kewi se, ifsiSeah§018050Bk6€eLc0Eqthe present invention a

The results were expressed as percent increment in

the time (t) of jump, which was calculated as follows:

(t jump treated - t jump basal)

10 % increm. t jump = %100

t jump basal

It is an object of the present invention the use of
the compound of the general formula (I) for the production
of a medicament intended for the treatment of pain.

15 Likewise, it is also an object of the present invention a
pharmaceutical composition, which comprises said compound
of the general formula (I) together with a
pharmaceutically acceptable excipient, for the treatment

of pain.

20 EXPERIMENTAL. -

Next, the following illustrative examples are set
forth, but they are not to be construed as limitative of

the scope of the invention:



phar maceuti cal conposition, which conprises said conpound of the general
formula (1) together with a pharmaceutically acceptable excipient, for the
treatnent of pain. 2 0 EXPERMENTAL Next, the following illustrative
exanples are set forth, but they are not to be construed as limtative of
t he scope of the invention: -9 SYNTHESI S EXAMPLES. Exanple N 1

(RR-SS) - 2- Acet oxy-4-trifluoronethyl- benzoic acid 3-(2-

di met hyl am nomet hyl -1 - hydr oxy-cycl ohexyl ) -phenyl ester 5 10 CF3 To a
solution of 15.0 g (60.5 mmol) 4-trifldoronethylacetylsalicylic acid in
150 m anhydrous tetrahydrofuran 9.3 g (57.4 mmol) carbonyl diim dazol e was
added, at roopimRerStaMersander an inert atnosphere. 15 After thirty
mnutes, 13.1 g (52.6 nmol ) 3-(2- dinethylam nonet hyl -1 - hydroxycycl ohexyl)

phenol was %gde he resulting solution was naintained at room
terpfraturéiifﬂliéé§a¥g. The m xture was added onto a NaHCO3 aqueous
solution at, pH &..and it extrac | ' hang 33x (b0 ).
The pool ed asﬁsl)c ex cr%%@sy mgr%ﬁdérlﬁgodﬂ%%/%@fm&m@é cf8 (33x(2 )
dimethylaminomethyl-l—hydroxy—cyclohexyl)-phenyl ester
5 CFs
O
O OAc
OH
ril/
10
To a solution of 15.0 g (60.5 mmol)

4-trifluoromethylacetylsalicylic acid in 150 mi anhydrous
tetrahydrofuran 9.3 g (57.4 mmol) carbonyldiimidazole was
added, at room temperature, under an 1inert atmosphere.
15 After thirty minutes, 13.1 g (52.6 mmol) 3-(2-
dimethylaminomethyl—1-hydroxycyclohexyl)phenol was added.
The resulting solution was maintained at room temperature
for 3 days. The mixture was added onto a NaHCO3 aqueous
solution at pH 8 and it was extracted with dichloromethane
20 (3 x 50 ml). The pooled organic extracts were dried over
Na,S04, filtered and concentrated at reduced pressure Lo
give a residue which was purified by column chromatography
on silica gel (eluent: 9:1 dichloromethane / acetone and
increasing amounts of acetone), whereby yielding 20 g of

25 the title compound as an oil.

'H-NMR (CDCl3): 1.20-2.25 (m, 16H) including a 2.15 (s,
6H); 2.30 (s, 3H), 2.45 (dd, 1H); 7.08 (m, 1H); 7.15-7.50
(m, 5H); 8.35 (m, 1H).

30



Na2SO4, filtered and concentrated at reduced pressure to give a residue
whi ch_ was purified by col um chromatography on silica gel (eluent: 9:1

di ¢chl oronet hane / acetone and i ncreasing anounts of acetone), whereby
yielding 20 g of 25 the title conmpound as an oil. 1H NWR (CDCl13):
1.20-2.25 (m 16H) including a 2.15 (s, 6H); 2.30 (s, 3H), 2.45 (dd, 1H);
7.08 (m 1H); 7.15-7.50 (m 5H) ; 8.35 (m 1H). 30 10 Exanple N 2
(RR-SS) - 2- Hydr oxy-4- trifluoronethyl-benzoic acid 3-(2-

di met hyl ami nonet hyl - 1- hydr oxy-cycl ohex3®) - phenyl ester 5 10 CF3 The
conmpound of Exanple 1 was dissolved in 600 m isopropanol and 25 m 35%
hydr ochl or iBxaafpXe Nheresulting solution was stirred for 16 hours at 40C
The isopropanol was evaporated, the residue was dissolved in 100 m 15

di chl or orret (RR¥S S )ar Rt Hytdnwaey -sttdtedi iier @ty 1 dbenzobFico3acidueods (26l uti on
at ‘pH 8. Ex{ur ' f n% JBSscv £ ' - Deeggygous phase
was washed %xﬁ?}*ﬁ'&nﬁ'nél C l’Fig)fr)_d(;ijrrf;r%}f'uane 1E)or %jbﬁgei(?gi& %ggnr#) . The pool ed
organic extracts were dried over Na2SO4, then filtered and 20
concentrated at reduced pressure. The resultant crude

> CF3
OYQ

O OH

OH

N/

I
10

The compound of Example 1 was dissolved in 600 ml
isopropanol and 25 ml 35% hydrochloric acid. The resulting
solution was stirred for 16 hours at 40°C. The isopropanol
was evaporated, the residue was dissolved in 100 ml

15 dichloromethane, and it was added onto 100 ml of a NaHCOs
aqueous solution at pH 8. Extraction of the product was
carried out, and the aqueous phase was washed with fresh
dichloromethane portions (2 x 50 ml). The pooled organic
exXxtracts were dried over NaxSO0q4, then filtered and

20 concentrated at reduced pressure. The resultant crude
product was purified by column chromatography on silica
gel (eluent: dichloromethane / acetone 9:1 and increasing
amounts of acetone), whereby 12.4 g (57%) of the title

compound were obtained as a white foam.

25 '{-NMR (CDC13): 1.20-2.30 (m, 16H) including a 2.15 (s,
6H); 2.45 (dd, 1H); 7.08 (m, 1H); 7.15-7.35 (m, 2H); 7.45
(m, 3H); 8.20 (m, 1H); 10.50 (br. s, 1lH).



produet was purified by colum chromatography on silica gel (eluent:

di chl oronet hane / acetone 9:1 and increasing anounts of acetone), whereby
12:4 g (57% of the title conmpound were obtained as a white foam 25 1
‘HNWVR (CDC13) : 1.20-2.30 (m 16H) including a 2.15 (s, 6H) ; 2.45 (dd,
1H ; 7.08 (m 1H) ; 7.15-7.35 (m 2H) ; 7.45 (m 3H); 8.20 (m 1H); 10.50
(br. s, 1H. 11 Exanple N 3 (RR-SS)-4-Chl or o- 2- hydr oxy-benzoic acid 3-(2-
di met hyl am nonet hyl - 1- hydr oxy- cycl ohexyl)-phenyl ester C 5 10 To a
solution of 10.0 g (58.0 mml) 4- chlorésalicylic acid in 150 ml anhydrous
tetrahydrofuran 8.9 g (54.9 muol ) carbonyl diim dazol e was added at room

t enper at ur eExafioB8AR? An i nert atnosphere. After thirty mnutes, 12.6 g
(50.6 mmuol ) 3-(2-di et hyl am nonmet hyl - | 15 hydroxycycl ohexyl ) phenol was
added. The (RRu$$) ng-Colatoon- hy\dsomi-heaiméd at roomekdper at ur 8@ 3
days. The ng Q s n H 8, and
it was ex?ég%%£§y%%? ngggﬁﬁ%?o%e? ane 5 YCQQH@Q?§)Tﬁ§uggg Sgtegrgan|c
extracts were dried over Na2SO4, then filtered gand 20 concentrated at
reduced pressure. The resulting residue fified by colum

chromat ogiaphy on silica gel (eluent:qdig j onet hane / acetone 9:1 and
i ncreasi ng

10 To a solution of 10.0 g (58.0 mmol) 4-
chlorosalicylic acid in 150 ml anhydrous tetrahydrofuran
8.9 g (54.9 mmol) carbonyldiimidazole was added at room
temperature and under an inert atmosphere. After thirty
minutes, 12.6 g (50.6 mmol) 3-(2-dimethylaminomethyl-1-

15 hydroxycyclohexyl)phenol was added. The resulting solution
was maintained at room temperature for 3 days. The mixture
was added onto a NaHCO3; aqueous solution at pH 8, and it
was extracted with dichloromethane (3 x 50 ml). The pooled
organic extracts were dried over NazSO0g, then filtered and

20 concentrated at reduced pressure. The resulting residue
was purified by column chromatography on silica gel
(eluent: dichloromethane / acetone 9:1 and increasing
amounts of acetone), whereby 12.2 g (66%) of the title

compound as a white foam were obtained.

25 'H-NMR (CDC13): 1.20-2.20 (m, 16H) including a 2.12 (s,
6H); 2.45 (dd, 1H); 6.95 (dd, 1H); 7.05 (m, 2H); 7.43 (m,
3H); 8.05 (d, 1H); 10.60 (br. s, 1H).

Example N° 4

(RR-SS) ~2-Hydroxy-4-methyl-benzoic acid 3-(2-
30 dimethylaminomethyl~1-hydroxy-cyclohexyl) -phenyl ester



amounts of acetone), whereby 12.2 g (66% of the title conpound as a white
f oam were obtained. 25 1H- NMR (CDC13) : 1.20-2.20 (m 16H) including a
2.12 (s, ©6H) ; 2.45 (dd, 1H) ; 6.95 (dd, 1H ; 7.05 (m 2H) ; 7.43 (m
3H); 8.05 (d, 1H); 10.60 (br. s, 1H). Exanple N 4
(RR- SS) - 2- Hydr oxy- 4- net hyl - benzoic acid 3-(2- 30
di net hyl am nonet hyl - 1- hydr oxy- cycl ohexyl)-phenyl ester 12 CH3 5 Operating
inasimlar way to that described to ﬁrepare t he conpound of Exanple 3
and starting from10.0 g (65.7 nmml) #<nethylsalicylic acid, 10.0 g (61.7
mol ) 10 carbonyl dii m dazole, 14.3 g (57.4 ) 3-(2-

di met hyl am nonet hyl -1 - hydr oxycycl ohexyl )ghepo! and 165 ml anhydr ous

tetrahydrofuran, and after colu cho :@

3 aphy on silica gel (eluent:
9:1 dichloromethane / acetone redsi ng anounts of acetone), 14.6 g
(66% of the title 15 conpound

ol aid8d as a white foam
1H NVR(CDC13): 1.20-2.60 (m 20 including a 2.15 (s, 6H) and a 2.20 (s,
3H); 6.80 (m 2H); 7.05 (m 1H);

ot (m 3H); 7.95 (d, 1H); 10.55 (s,
1H). Example N 5 20 (RR-SS) -

roxy-4- nmet hoxy-benzoic acid 3-(2-
di met hyl ar5n' nonmet hy | - 1- hydr oxy-cygl.ehexyl)-phenyl ester

Operating in a similar way to that described to

prepare the compound of Example 3 and starting from 10.0 g
(65.7 mmol) A4-methylsalicylic acid, 10.0 g (61.7 mmol)

10 carbonyldiimidazole, 14.3 g (57.4 mmol) 3-(2-
dimethylaminomethyl—l—hydroxycyclohexyl)phenol and 165 ml
anhydrous tetrahydrofuran, and after column chromatography
on silica gel (eluent: 9:1 dichloromethane / acetone and
increasing amounts of acetone), 14.6 g (66%) of the title

15 compound was obtained as a white foam.

1H—NMR(CDC13): 1.20-2.60 (m, 20H) including a 2.15 (s, ©6H)
and a 2.20 (s, 3H); 6.80 (m, 2H); 7.05 (m, 1H); 7.45 {m,
3H); 7.95 (d, 1H); 10.55 (s, 1H)}.

Example N° 5

20 (RR-SS)-2-Hydroxy-4-methoxy-benzoic acid 3-(2-
dimethylaminomethyl—l—hydroxy-cyclohexyl)—phenyl ester

OCH;

25 OH

Operating in a similar way to that described to
prepare the compound of Example 3 and starting from 10.0 g

(59.5 mmol) 4-mehoxysalicylic acid, 9.1 g (56.2 mmol)



OCH3 25 Qperating in a simlar way to that described to prepare the

conpound of Exanple 3 and starting from10.0 g (59.5 muol)

4-mehoxysalicylic acid, 9.1 g (56.2 mmol) 13 carbonyl diim dazol e,
(51.8 mmol) 3-(2- dinethyl am nonet hyl -1- hydroxycycl ohexyl ) phenol

m  anhydrous tetrahydrofuran, and after columm chromat ography

12.9 g
and 150

on silica

gel (eluent: 9:1 dichloronethane / acetone and 5 increasing anounts of
acetone) , 13.7 g (66% of the title conpound was obtained as a white

foam 1H NVR(CDC13): 1.20-2.30 (m 16H}3including a 2.15 (s, 6H);
(dd, 1H); 3.85 (s, 3H); 6.55 (m 2H); 7.07 (m 1H); 7.40 (m 3H);

hydroxycyclo exyI e
col utm chbohmtoeRraphy 2BOBATSI lifcaqgdlonEdlueht <7 19 1 (§
acetone andcompound was obtained as a white foam.

'H-NMR (CDC13): 1.20-2.30 (m, 16H) including a

6H); 2.45 (dd, 1H); 3.85 (s, 3H); 6.55 (m, 2H);

1H); 7.40 (m, 3H); 7.95 (d, 1H); 10.75 (s, 1lH).

10 Example N° 6

(RR-SS) ~2-Hydroxy-5-nitro-benzoic acid

dimethylaminomethyl-1-hydroxy-cyclohexyl) -phenyl ester

NO,
0
15
O OH
OH
7~

anhy rous tetra g rof ur an,
€

2.15

7.07

2.45

7.95 (d,
1H); 10. 75 d$sbddil dﬁﬂnﬁz@imi@ N 6 (BR9SS) - 2- Hyadr oxy- 5-mib I p- bendei(@-aci d

-(2- di et hyl | -1 - | oh | 5

hoa sim | AR e Do TR Doy o eber B TRES RS ol P Al o
and startirgniydrnodd. QegrébddBofimoan) Bndi eftsal coyhmp a@m@ma8ogr@p@51 2
nmol ) carbqﬁyEQ| g%pnégi éﬁ%§%mg (4748 Qoggdé%héyémng@é@gﬁgoqg&pyl

and after

hi eﬁof%r?fehér%é f

{s,

(m,

3-(2-

Operating in a similar way to that described to

20 prepare the compound of Example 3 and starting from 10.0 g

{54.6 mmol) 5-nitrosalicylic acid, 8.3 g {51.2 mmol)

carbonyldiimidazole, 11.9 g (47 .8 mmol)

dimethylaminomethyl-1l-hydroxycyclohexyl)phenol and

3-(2-
135 ml

anhydrous tetrahydrofuran, and after column chromatography

25 on silica gel (eluent: 1:1 dichloromethane / acetone and

increasing amounts of acetone), 326 mg (2%) of the title

compound was obtained as a yellow solid.

'H-NMR (CDC13) : 1.20-2,30 (m, 16H) including at 2,15

6H); 2.45 (dd, 1H); 7.00-7.25 (m, 2H); 7.45 (m,
30 (dd, 1H):; 9.05 (d, 1H).

3H) ;

(s,

8.40

3
3



i ncreasi ng anounts of acetone), 326 ng (2% of the title conpound was
obtained as a yellow solid. 1H NVR(CDC13): 1.20-2,30 (m 16H) including at
2,15 (s, 6H ; 2.45 (dd, 1H ; 7.00-7.25 (m 2H) ; 7.45 (m 3H ; 8.40 30
(dd, 1H); 9.05 (d, 1H). A 14 Exanple N 7
(RR—SS)-Z',4'-D'fluoro-3-hydroxy-biphenyl-4-carboxy|ic acid

3-(2-di met hyl am nonet hyl -1 - hydr oxy- cycl ohexyl ) - phenyl ester 5 10 Operating
inasimlar way to that described in Exanple 3 and starting from5.0 g
2', 4" -difluoro-3- hydroxy- blphenyl 4-catboxylic acid, 3.5 g 15

arbonyldllnldazole 5.0 g 3-(2-di net hyl am nonet hyl - |-
hydr oxycyc| Edxagylée pNendl and 50 m anhydrous tetra- hydrofuran, and after
col um chromat ography on silica gel, 4,1 g of the title conpound was

obt ai ned as(RRvE$I 2 f phhrDifHaaR( TEEYd¥roxytb2phengd-drrarbpkylael udi ng at
2.15 (s, zoaét& 32(é5dQQch§HLm1@oﬁgti alLﬂpdgﬂhy -gldﬂgxy&HLpH%ﬂ§a (d,

1H); 10.60 (br. 1H). Phainacol ogical results In the follow ng Table 1,
t he pharnac%?%@?cal activity results for several exanples of the product

of
5
Y
) [iln F
O OH

OH
10

N/

Operating in a similar way to that described in

Example 3 and starting from 5.0 g 2’,4’-difluoro-3-
hydroxy-biphenyl-4-carboxylic acid, 3.5 g

15 carbonyldiimidazole, 5.0 g 3-(2-dimethylaminomethyl-1-
hydroxycyclohexyl)phenol and 50 ml anhydrous tetra-
hydrofuran, and after column chromatography on silica gel,

4,1 g of the title compound was obtained as a white foam.

'H-NMR (CDC13): 1.20-2.30 (m, 16H) dincluding at 2.15 (s,
20 6H); 2.45 (dd, 1H); 6.85-7.55 (m, 9H); 7.70 (m, 1H); 8.22
(d, 1H); 10.60 (br. s, 1H).

Pharmacological results

In the following Table 1, the pharmacological
activity results for several examples of the product of

25 the invention are shown, as well as for Tramadol. The
results are expressed as percent increment in the response

time in the hot plate test.

As it can be seen, the compounds of the invention

present activities up to three times higher than that of
30 tramadol.



25 the invention are shown, as well as for Tramadol. The results are
expressed as percent increnent in the response tine in the hot plate test.
As it can be seen, the conmpounds of the invention present activities up to
three times higher than that of 30 tranmadol. 15 Analgesic activity of the
products in the hot plate test in mce TABLE 1 PRODUCT 80 nol /kg p.o.

Percent increnent response tine Tranmadol 218 EXAMPLE 1710 EXAMPLE 2724
EXAMPLE 3400 EXAMPLE 4525 EXAMPLE 5688 EXAMPLE 6661 EXAMPLE 7686 5 16
CLAINMS 1. A conpound of general fornula>(l):

Analgesic activity of the products

in the hot plate test in mice

TABLE 1
PRODUCT Percent increment
80 umol/kg p.o. response time
Tramadol 218
EXAMPLE 1 710
EXAMPLE 2 724
EXAMPLE 3 400
EXAMPLE 4 525
EXAMPLE 5 688
EXAMPLE © 661
EXAMPLE 7 686




wheretn: - Rl is halogen, optionally substituted C1-C6 al kyl, R3, NO2 or
.optionally substituted aryl, where R3is C-C6 alkyl, 10 - R2 is H or
CH3CO; and the salts and optical isomers thereof. 2. A conpound according
to claim1, characterized in that Rl is hal ogen, such as F, d, Br,

hal osubstituted phenyl or hydro(Cl-C6 fluoroalkyl). 15 3. A conpound
according to claiml1, characterized in that it is selected fromone of the
followi ng: - (RR-SS)-2-Acetoxy-4-trifluoromnethyl-benzoic acid 3-(2-

di net hyl ami nonet hyl -1 - hydr oxy- cycl ohexyk) - phenyl ester -

(RR-SS) - 2- Hydr oxy-4-trifl uoronet hyl -benzoic acid 3-(2- 20

di met hyl am nonet hyl -1 - hydr oxy- cycl ohexyl ) - phenyl ester - (RR-SS)-4-

Chl or o- 2- hydr oxy- benzoi c acid 3-(2-
dinethylaninonethyl-I-hydroxy-cycloh%iéh§ﬁphenyl ester -

(RR- SS) - 2- Hydr oxy- 4- net hyl - benzoi ¢ acl -(2 17

di met hyl am nonet hyl -1 - hydr oxy- cycl ohexyl ) - phenyl ester

( RR- SS) - 2- HydroxypmpeometihoxXy gebemzdi ¢ ogaid a3-(2-

di et hyl am nonet hyl - | - hydr oxy- cycl ohexyl ) -phenyl ester -
(RR-SS) - 2- Hydr oxy-5-nitro-benzoic acid 3-(2-_ 5

di nmet hyl am nonet hyl -1 - hydr oxy- cycl o Zphe
(RR-SS)-2',4"-Difluoro -3-hydroxy-h :

3- (2-di met hyl am nonet hyl - | - hydr ox

henyl ester
arboxylic acid

wherein:

- R: is halogen, optionally substituted C1-Ce¢ alkyl, ORs,
NO, or optionally substituted aryl, where Rz is C1-Ce
alkyl,

10 - Rz is H or CH3CO-;

and the salts and optical isomers thereof.

2. A compound according to claim 1, characterized in that
Ry is halogen, such as F, Cl, Br, halosubstituted
phenyl or hydro(Ci-Ce fluorocalkyl) .

15 3. A compound according to claim 1, characterized in that

it is selected from one of the following:

- (RR—SS)—2—Acetoxy—4—trifluoromethyl—benzoic acid 3-(2-
dimethylaminomethyl—1—hydroxy—cyclohexyl)—phenyl ester

- (RR—SS)—2—Hydroxy—4—trifluoromethyl—benzoic acid 3-(2-
20 dimethylaminomethyl—l—hydroxy—cyclohexyl)—phenyl ester

- (RR-SS)-4-Chloro-2-hydroxy-benzoic acid 3-(2-
dimethylaminomethyl—l—hydroxy—cyclohexyl)—phenyl ester

- (RR-SS)-2-Hydroxy-4-methyl-benzoic acid 3-(2-



p eny} ester. 10 4. A process for obtaining a conmpound of general formula
(I) as clainmed in claiml1, characterized in that a conmpound of fornula
(IT) is reacted with a conpound of general fornmula (I11): 15 wherein: Rl y
R2 have the sane neani ng as above, and L = OH, halogen, -NNN OGR4 or -

CO- R5, where 20 R4 = G -C6 al kyl, phenyl, optionally substituted phenyl,
and R5 = Alkyl, a phenyl ring optionally substituted with one or nore
substituents, or a heterocyclic ring optionally substituted with one or
nore substituents, 25 in an inert solveérdt, at tenperatures ranging from
-20C to 120C. 18 5. A process according to claim4, characterized in that

a condensatim@wwmngor&gﬂmlm—mmmyﬁcywm@mhs pleeny Hi gt€H cl ai m
4, characterlﬁﬁg %§¥t$ gg%g jnect, so Iv§@525§cselect§glaron1 3- (2~

di chl or onet ha ur an, acetonitril 1, 2- dj chl oroet hane,
et hyl acetatedlmhhmyh@my@QM%h@ylo¥ @Y@&%ﬁ%‘cb?b@%?ébiy PRFRKL of BhEf hane or
tetrahydrotur@@R_gS Egpﬁ9g§§§ya§cgigk@gbégzgigln15 chatacteri zes-1n-t hat

5 dimethylaminomethyl-1—hydroxy—cyclohexyl)—phenyl ester

h
I
I

- (RR—SS)—Z',4'—Difluoro—3—hydroxy—biphenyl—4—carboxylic
acid 3—(2—dimethylaminomethyl-1—hydroxy—cyclohexyl)~
phenyl ester.

10 4. A process for obtaining a compound of general formula
(I) as claimed in claim 1, characterized in that a
compound of formula (II) 1is reacted with a compound of

general formula (III):

OH
OH B OR2
b,/ L
'I\J—CH3 R1
CH,
15 II III

wherein:

R;1 y R; have the same meaning as above, and
~

L = OH, halogen, __Nt:N , O-Rq4 or - CO-Rs,
where

20 Ry = C1-C¢ alkyl, phenyl, optionally substituted phenyl,

and

Rs = Alkyl, a phenyl ring optionally substituted with
one or more substituents, or a heterocyclic ring
optionally substituted with one or more substituents,

25 in an inert solvent, at temperatures ranging from -20°C
to 120°C.



said eondensation pronoting agent is selected from 10 carbonyl diim dazol e
di cycl ohexyl carbodiim de, triethylamne ethylchlorofornate, triethylanihe
benzotriazol etosylate or diethylchlorophos-phate, preferably
carbonyl di i m dazol e or dicycl ohexyl carbodiimnide. 15 8. A process according
to claim4, characterized in that said tenperature range is fromO and
35C. 9. The use of a conpound of general fornmula (I) according to any of
claims 1 to 3, for the production of a__mnedicanment for the treatnent of

pain. 20 10. A pharnmaceuti cal conposit?én, whi ch conprises a conmpound of
general formula (lI) according to any of <clains 1 to 3 and a P

phar maceut s cah | yraceept abterdexei ppeat aimod /t kBarpsderddeof ipdngt 2

condensation promoting agent is added.

6. A process according to claim 4, characterized in that
said inert solvent is selected from dichloromethane,

5 tetrahydrofuran, acetonitrile, 1,2-dichloroethane,
ethyl acetate, dimethoxyethane or dioxane, preferably

dichloromethane or tetrahydrofuran.

7. A process according to claim 5, characterized in that
said condensation promoting agent 1is selected from

10 carbonyldiimidazole, dicyclohexylcarbodiimide,
triethylamine ethylchloroformate, triethylamine
benzotriazoletosylate or diethylchlorophosphate,
preferably carbonyldiimidazole or

dicyclohexylcarbodiimide.

15 8. A process according to claim 4, characterized in that

said temperature range is from 0° and 35°C.

9. The use of a compound of general formula (I) according
to any of claims 1 to 3, for the production of a

medicament for the treatment of pain.

20 10. A pharmaceutical composition, which comprises a
compound of general formula (I) according to any of
claims 1 to 3 and a pharmaceutically acceptable

excipient, for the treatment of pain.



