; e3eKTKQ4: NT6T72 4 S E P 2002 iu' aaon~~ NEW ESTERS DERI VED FROM

(RR'SS) - 3- (2- DI METHYLAM NOVETHYL 1- HYDROXYCYCLOHEXYL) PHENYL 24 SEP 2007
2- HYDROXYBENZOATE Fi el d of the inventi on 5 The present invention refers to
new esters derived from

(585 (2ot i am o -ty oxycvtchers) UUEENRY, .

anal gesic activity higher than that of ttamadol . 10 Backgisessrd of t he
invention Treatnent of pain is of forenost inportance in the field of
medi ci ne. ThEEPhRSTEBS| DERTWED aROMS (BB $8Nnt 3y (USBIMETHYLAMTNOMNERHEIt  Of

b | uded, t d
Eglngo{més :nhnFSUnons erow ant i xll}?ff) EJNI} o\yOH 5%§Y?§§KP§§fOplTﬁle NSAI Ds

are only useful in the case of light to rmderate pai n; severe pain has been
traditionally treated with opioid conmpounds. However, said opioid conpounds

present a sefildAs Qff updesinhedtdiogde effects, such as constipation, 20
respiratory depression, and tol erance and addiction liability. US Patent

No. 3,652,589 des@hiebgsr&s&lassnoénanah gesirereorpounas wetBra Sfeiicidd e of
substituted cycl oal kanol phenol et h g"’h ;ﬂ]g( an .an no roup of i]Zﬁ Ifjl kal i ne

character in%¥e cycloal kyl ring. %Wﬁjé"l?&r%’
1S, 2S) - 2- [(mymtdawmlmh)em@ﬂhﬁh]e—n&-l( 3methedypkebyh}oyce ohexanaollqg cormonl y

known as Tr g may t to n speci figal |y
claimed in sai gn ;Siaotlent Tl?l% %(Egme@ é}%ﬁg@nﬁs %})JZMZLS I\?El HE™S %ﬁ CH3
Tranmadol A sertiiestof prgdsm;rctt@adertlhﬁéd offr dmatraglopr-evi ous ones, in which
dehydration in the cycloal kanol ring together 5 with denethylation of the

3- met hoxy{ o Hadir-RIRNWs HHY ikdseddleen pl ace, having the structure: OH
N.CH3 ~R~ 10 ~CH2)n are disclosed in the butch Patent NL 6,610,022. This

pat ent aI so deSCl’i”Iti%‘iatlﬂfeQﬁUCcBiS ﬁeﬁhve@ fofont & haxses ©f imperadncenent itared US
Pat ent , v%rc;‘k; ? edmeyI at tk}neaS pOSlIctI on_on_ %he c%reerQ |ng
has 15 been 3 h{f ats (Na{}%y gr(f’d“fcr[ FRAHG Hhe €EP et fi'e:

used for the treatment of pain may be included, for the

most part, 1in two large groups: oploid compounds and

15 nonsteroidal anti-inflammatory drugs (NSAIDs). The NSAIDs
are only useful in the case of light to moderate pain;
severe pain has Dbeen 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. Among them, the
compound (1R,2R or 18,28)-2~[(dimethylamino)methyl]-1-(3-
methoxyphenyl)cyclohexanol, commonly known as Tramadol,
may be thrown into relief, and it is specifically claimed

in said patent.
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OH OH N~CH3 , R~ ~CH2)n 20 Anobng the products described in this patent
0-denet hyl tramadol is included, which conpound has been descri bed ag 4ot 17
t he netabolization products of Tramadol (Von W Lintz and col.
Arznei m Forsch (Drug Res) 2 4 SEP 2002 ,; 3 31 (I1); 1932-93 (1981). To
its (+) isomer has been attributed the analgesic activity of Tramadol (Lars
Poul sen and col. d.in. Pharmacol. Ther (St. Louis) 1996, 60 (6), 636-649).
Even so, data do not exist on the 5 clinfical use of the netabolite
O-denet hyl tramadol . More recently, in EP 753506, new O-denet hyl substituted,
1- hal ogenat ed and/ or 3-cycl ohexyl substituted derivates of tramadol, have
been descri bed. Tramadol possesses an_egi ootk agoni stic effect. 10 However,
the clinical practice with Tranadol i gates that in spite of this fact,

it does not possess sonme of the typi gi de effects of the opioid

agoni sts, such as respiratory depresgi 9n (W Vogel and col. Arzneim Forsch
(Drug Res) 28 (1), 183 (1978)), constipatien (kH, Arend and 15 col .,

Arzneim Forsch (Drug Res) 28 (1), 19 \978ﬁ, tol erance (L. Flohe et al.
Arzneim Forsch (Drug Res) 28 (1), 2 978xM, and possibility of abuse (T.
Yenagita et al . , Arzneim Forsch (Drug Res) 28 (I ) , 158 ( 1978 ) )
Sonme specific side effects of Tramadol, caused when it is 20 rapidly
injected by the intravenous route (i.Vv.), such as suffocations and
sweating, have been detect ed. Anotheﬁiﬁﬁﬁfﬁg dr awbacks shown by Tramadol is
its short duration of action (T. Matthiesen, T. Whrmann, T.P. Coogan, H.
Uragg. "The experBneetdkest oXi galocagy tef @ itvieanddoin tae @erernwlioew' ones,
Toxi col ogy Lett 9 s 11, (1998) - is es s sters
of 6dinmeth aniﬁ%%%?hyE¥§§Bﬁéﬁfﬁgcgglo}gia# Cﬁggggégﬁgneggﬁgf%fﬁ%ﬁ%egf t he
descri pti %Wgé@t idgmelhn alnsdyesifc @ i yrngtiBoxwhdonowheoxpoenyl ThHegobj ect
of US-573398@4l $akenobhalcl,esh&fisy RReSRRONRLESe et hers, phenols,
carbonat es, carbamates, etc. of dérivatives being substituted in the
5-position of 2 4 S EP 2002 4 ciclohebe as well as of their

dehydroxil ated, chlorinated, fluorat al og conpounds. Moreover, although
US- 5733936 di scl oses sone esters of

6- di met hyl am nomet hyl - 1- phenyl - cycl ohekane, none of the 5 exanples of

US- 5i 33936 refers to an ester of 0 d f@tedol . All of the esters
exenplified (Exanples 13, 19, 15, 16) ldck tjhe tertiary hydroxyl group of
Odenet hylitg amadol . (CHa)p,

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

N‘/
R4

CHj
(CHZ)n

20 Among the products described in this patent
O-demethyltramadol 1is included, which compound has keen
described as one of the metabolization products of
Tramadol (Von W. Lintz and col. Arzneim-Forsch (Drug Res)



Therefore, stability, activity and side effects data 10 coul d have not been
foreseen nor suggested. According to the present application a surprr%édﬁwmmn
effect is achieved with the conmpounds of fornula | of the present

i nvention. Because of the previous bacfgrounds, new conpounds with an

i nproved anal gesic activity still are of interest. 15 Description of the
invention The present invention refers to new derivates of

(RR, SS) - 3- (2- di net hyl ami nonet hyl - 1hydr 0x3/cycl ohexyl ) phenyl

2- hydr oxybenzoate, analog to Tramadol. 20 The anal gesic activity of these
conmpounds has turned out3z-o4be (uggher. t ran that of) Th&ﬁﬁdﬁl hkB pﬁééhcular,

t he present ipventig descri bes ,and clarns t h rod h era
fornula (1) £F e?rksgltg%and BEECAG soifers’? a@?%ﬁ afﬁr t he

25 preparatPonlﬁhereaﬁ Thve. pEésentPWﬁveﬁppdn dmga‘r@ﬁersL¢mn$hela§e of
hese, compoynds £0r | RIQAUCE E9BR0f o8, MeAlicAmeR! ot ended J oyt regt ment

of pain. The products of present invention are represented

fol | owi ng°gehéraratoprasl af(rpe mepalo&i Fe pO2@ppeshylyranadol R~ O OR2 CH
NCH3 CH3 fl) * Indicates possibility of asymmetrical carbons wherein: - Rl
i s hal ogen, unsub¥Pfeuted 6EC80B3Yitutediparti aFFy 5 orS#8P&tly bynfdl ogen

Cl-Cs al kyl o- @Bﬁeth@ZszsﬁB@UEéBl tu_terﬁiapcsgérr@@édtlétnedoriarBLa_l/&yoHéxwt al l'y
by hal ogen ary qa 9§3 Preferably,
Rl i'a hal ogBHbsEaENTaS Poreyathr oot KATadabe: PELT RoPhARTCr Hhehydr o( Gl - Os

fluoroakyl). Particul ar t he preferred co s of the prese vention
are: (RR-SS)-2- Acgfgxydﬂ¥trPﬂsﬁgﬁgﬁgthivlbeﬁgorc aci &°'5* EP ?%e e

dinethylé@|Howevhyb-lthqdﬂbkymnyﬂloheﬂyk)Cphewythe§hEWMﬁ©l- indicates

(RR-SS) - 2- HydE@X %d- éﬁi{éUBEOQPhHNLﬁQQPZOiG a%eg $0k2 possess some of
di met hyl am nonet hyl - 1- hydr oxy -cgc ohexy phenyl ester -

(RR-SS) 4- CﬁPSr&M@%ﬁRﬁcﬁ&d%eﬁi ?%t%cpé the opioid agonists, such as
3- (2di met hykagbaeaebhyl dbgieds@on cycl ohesed ) aphesyl . eskeheim. 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 is
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)).

US-5733%836 discloses some esters of 6-

dimethylaminomethyl-1-phenyl-cyclohexane in the general
formula of the description section with analgesic activity
30 and low toxicity.

The object of US-5733936 is to obtain esters,
phosphonates, ethers, phenols, carbonates, carbamates,

etc. of derivatives being substituted in the 5-position of



- (RR-SS) - 2- Hydr oxy- 9- net hyl - benzoi ¢ acid 3-(220

di met hyl am nonet hyl - 1- hydr oxy- cycl ohexyl ) - phenyl ester - 24 SEP 2007
(RR- SS) - 2- Hydr oxy- 4- net hoxy- benzoic acid 3-(2

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

(RR-SS) - 2- Hydr oxy-5-vitro-benzoic acid

3-(2di net hyl am nonet hyl - 1- hydr oxy- cycl ohexyl ) - phenyl ester 25 -
(RR-SS)-2',9' -Difluoro-3-hydroxy-bi phenyl - 9-car boxylic 2 4 S EP 2002 6
acid 3-(2-di net hyl am nonet hyl - 1- hydr oxy- cycl ohexyl ) phenyl ester The
conpounds otigesesaylforaul a @é)lnayabe obtainede5rby 8eRN8r 6% 11 heed,
follow ng pro edures al in the sco t he present invention.

DESCRI PTTON HC%%u WTHRI ¢ %‘Hb% of general formula (1) of
the present 10 i nventl on may be obtai ned by means of a general procedure
characterized i n Meaetvey, aatbhpoghd USHSt7TRE 9B6r mulsc l(dde)s vwadrie t beters

ﬁf&ﬂ?%‘l@dh@%?Lf?“gﬁh%migﬁﬁ%%f PR R ettt ﬁ‘SQH (OH '
wherei n R? anamMRzepaveft heVabolve39%efi nedfrsani i and Lestem, M ogéen, -

, 0-R9 or -GtnBeny M@éﬁaa@l- &l1Coraldid e phenyl o xoRbi pRALA Y ( §y§§fﬂégt ed
phenyl, 20 and R5 - phenyl ring optional I%( substi tut ed wmth one or

mor e subst i tdent'd o}5a Héterjo%‘illél CBer iUFF Wit YonaY #5°%Vbs 6 PiPe i PR one

or nore substmntueplsrakeeberably, L is OH or hal ogen.

Therefore, stability, activity and side effects data
10 could have not been foreseen nor suggested. According to
the present application a surprisingly effect is achieved

with the compounds of formula I of the present invention.

Because of the previous backgrounds, new compounds

with an improved analgesic activity still are of interest.

15 Description of the invention

The present invention refers to new derivates of
{(RR, SS)-3- (2-dimethylaminomethyl-1-

hydroxycyclohexyl)phenyl 2-hydroxybenzoate, analog to
Tramadol.
20 The analgesic activity of these compounds has turned

out to be higher than that of Tramadol.

In particular, the present invention describes and
claims the products of the general formula (I), their
salts and optical isomers, as well as a process for the

25 preparation thereof. The present invention also refers to
the wuse of these compounds for the production of a

medicament intended for treatment of pain.

The products of the present invention are
represented by the following general formula (I):



2 4 SEP 2002 7 The reaction is carried out in an inert solvent, such as

di chl or omet hane, tetrahydrofuran, acetonitrile, 1,2-dichloroethane,? &tSEpI2007
-acet at e, di met hoxyet hane or di oxane, preferably dichl oronethane or
tetrahydrofuran, at 5 tenperatures ranging from-20C to 120C, preferably
fromOC to 35C, to obtain conpounds of higher purity, and preferably in the
presence of a condensation pronoting agent to accelerate the reaction, such
as carbonyl di i m dazol e, dicycl ohexyl carbbdiimde, 10 triethylanine

ethyl chl orof ormate, triethylan ne benzotriazol etosylate or

di et hyl chl or ophosphate, preferably carbon i m dazol e or

di cycl ohexyl carbodi i m de. The conpoung§ o] Rula (11) are obtained
according 15 to the nethods descrfbed i literature (NL 6610022 or
Flick et al., Arzneim Forsch/Drug PFes.o(19#8), 28 (I), 107-113). METHCD B
Thi s nmethod consists in subjecting]agygonpound of 20 general formula (Ia)
wherein Rz - CH3C0 to a hydrol ysi eaction in an acidic nediumto obtain a
conmpound of general fornula (1b) Whi ch R~ = H: 2 4s EP Zoo2 8 OO
OCAc OH ~N-CH3 CH3 (la) hydrolysi sSYRzHNCHCO O ~~R | OOH OH ~.i NCH3
CH3 (Ib) ( Rz= H) 5 wherein Rl has tH&;above defined neani ng.

(I)

* Indicates possibility of asymmetrical carbons
wherein:

- Ri1 1is halogen, unsubstituted or substituted partially

5 or totally by halogen C;-Cs¢ alkyl, OR3, NO2 or

unsubstituted or substituted partially or totally by
halogen aryl, where R3 is Ci-C¢ alkyl.

- Rz is H or CH3CO-.

Preferebly, R: 1is halogen, such as F, Cl, Br,
10 halosubstituted phenyl, or hydro(Ci-Ce fluoroakyl).

Particularly, the preferred compounds of the present
invention are:

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

15 - (RR-S$8S)-2-Hydroxy-4-trifluoromethyl-benzoic acid 3-(2-
dimethylaminomethyl-1l-hydroxy-cyclohexyl)-phenyl ester
- (RR-SS)-4-Chloro-2-hydroxy-benzoic acid 3-(2~

dimethylaminomethyl-1-hydroxy-cyclohexyl)-phenyl ester
- (RR~-SS)-2-Hydroxy-4-methyl-benzoic acid 3-(2-~
20 dimethylaminomethyl-1-hydroxy-cyclohexyl)-phenyl ester
- (RR-8S)-2~-Hydroxy-4-methoxy-benzoic acid 3-(2-
dimethylaminomethyl-1l-hydroxy-cyclohexyl)-phenyl ester
-  (RR-8S)-2-Hydroxy-5-nitro-benzoic acid 3-(2-
dimethylaminomethyl-1l-hydroxy-cyclohexyl)-phenyl ester
25 - (RR-8S)-2',4'-Difluocro-3-hydroxy-biphenyl-4-carboxylic



1\ext, the nethods used for ascertaining the pharmacol ogical activity of

t he conpounds are described. Anal aesic activity assays Hot-plate met {ddSER200]
‘The method used is the one described by Eddy N. B. and Lei nbach D. (,7.

Pharm Exp. Ther. 107: 385-393, 1953). The anal gesic effect of the products
was assessed by anal yzi ng the behavior of animals on a hot surface

mai ntai ned at 55C 1C. 15 Male Swi ss m ce wei ghing 20-25 g were used. The
test conpounds were administered, by thé oral route, 1 hour before

begi nning the test. The method consisted in placing the aninmals on a hot
plate, while rmiigt ai ni 8g (bhatmeBhaldhiatmdiageterhandoR-20ctonbei,ght

Pl exi gl as cyIi@per, ang determning the tine that they take in junping off
the hot surfafe " the “anital s were sel ected before the begi nni ng of the test
so that those animals that remained nore than 10 seconds wi thout junping
were not i ncluded,j [ a [ t tpen - SEP
Z002 9 After thedg%ﬁiéls %%??gn$gf5%ﬁgyégogﬁgﬁb%ﬁd§?)s%%gyggtégt?éé?émas
repeat ed, St he rgdnfal ofer Haderfce idwig dnrrRecHytepl at&l Pei mg tidasuk ke yet
agai n. Thosg-gpk makschhap - dieh ot nisp; bapsed 60 seconds were renpved from
the plate in 5 order to avoid danage to the animal, and they were taken as
bei ng 1000 protected. The results were expressed as percent increnent in
the tinme (t EB?RfBﬂﬁ?NmﬂFcﬁnﬁﬁﬁE%E?Bﬁlated as follows: (t junp treated - t
junp basal) %? ~increm t junp = x100 t junp basal It is an object of the
pr esent i nveht 18R £he use of the compound of the general fornula (1) for

t he production o I t int o] r ne p

Li kewi se, it is g?%oggﬁbggﬁggt%%]é%ﬁ?%%%séﬂ%mﬁ%éeﬁﬁpoﬁﬁg'%%%rﬁgggﬁ%?ca
conposi t @ninvAnehoronpri bes obdiad neghpuurett ajfs thie yegeraratopnoradpry

toget her w thaaaphatMBeguUlinCald M@AGREPE aBbRpBXAEPIENIshd Of o e 4 M gL BNt Of
pain . 20 EXPERI MENTAL. Next, the followng illustrative exanples are set

forth, but Yh&) aFBenotC¥HeMeCROHRY r &t ds 94 midHd vESSE VeRE s@dpetBEf the
invention: geRe#ad EoPmi082 (SYNTHESI S EXAMPLES. Exanple N 2

“

OH 0L I T R

N OR, O OR,

_
OH + E:;I%rL OH
R4

’IQ—CHS o 'I\I_CH3
CH, CHj

15 (II) (III) (I)

wherein Ri1 and Rz have the above defined meaning, and
L = OH, halogen, -—N/§7 ;, O-Ry or -CO-Rs,

\=N
where

Ry = Ci1-Ce¢ alkyl, phenyl, optiocnally substituted phenyl,
20 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 1s OH or halogen.



10 (RR-SS)-2-Acetoxy-9-trifluoronethyl-benzoic acid

3- (2di met hyl am nonet hyl - 1- hydr oxy- cycl ohexyl ) - phenyl ester 5 N 10 CFB} TP 07
solution of 15.0 g (60.5 mml) 4-trifluoronethylacetylsalicylic acid in 150
m anhydrous tetrahydrofuran 9.3 g (57.9 muol ) carbonyl dii m dazol e was
added, at roomtenperature, under an inert atnosphere. 15 After thirty
mnutes, 13.1 g (52.6 mmol)

3- (2di net hyl ami nomnet hyl - 1- hydr oxycycl ohéxyl ) phenol was added. The resulting
solution was mai ntai ned at roomtenperature for 3 days. The m xture was

added onto a NaHGGs agueeus o30l Usi o rati pH Sund i tamas nextr asd ey t h
di chl oronet hane 20 (3 x 50 m ). The pool ed g@ganlc extracts were dried over

Na2S09, fil¥'ered &hd LSdGhTEREE % r EGLEEGYPIres8trB t 0?Gf Ve atFe5F due
gbiﬁr was pﬂfiiﬁfﬁthTéé&M@mephr@ﬁh@@graﬁmwaﬂkﬁﬂ|dimémﬁﬂxjéﬁhﬁﬁgi fFl

I C or onet hane acet ope n I NcCr SINA unts o cetone ere
Jielding S ot oe Kheber ePDy BRsEiRCHe BIRNE! B e PR T B Y oY
1.20- 2. 255(empdhat @r&9 ¢sng3hly, 2045 -0FC (tm BH)°C, SoB5fdmbilH) from6H)
i ncl udin -1 S .20 1H).; -7. z 4 P iooz 11
Exampl e N gJ%ﬁR?§g)§%%§zd5§&y?%§$%?fF%gféﬁé?ﬁyfggeﬁg Perad 5 %98
3- (2di net hyPaed apdet iy i - Kper oxyeT§ReDhELy| 3 - peasiansadtion SPRPIQtBnThe

conpound of z Exgapl e dowas gisspdyvedin &G nl isapigpancl apdcRS mM,35%
hydrochloric acid._ The resulting solution was stirred for 16 hours at 40C

The i sopr cpabPONas LApOPaPE8: the residue RASYALSEBKYEGEFROdDEMHFC15
di chl or omet hanethangimite was addech il k¥ dAmaafe ,a NaHCOsr aguepusmsoe ut i on

at pH 8. Extractjon_of.the oduct was carried ,ou nd.t he ueous phase
nas washed HFEROHTORRCHFERF O Oh: hano Bort | ons S(3tRvE60 R SPRRESR8ES B
organi ¢ extpaeferseie dried over NazSOmnytlwenirfiidazerled and 20 conceatr at ed
at reduced 8%8§595ﬁefJ?8a58 H%gﬁggegrude product was purified by colum

chromat ography”on silica ge uent: dichl oronethane / acetone 9:1 and
i ncreasi ng anountshof ca6eLQREY, owherehy132.(919 654%pebihbe hitbedenpgpound

were obtained as a white foam 25 1H NVMR(CDC13): 1.20-2.30

includiné5at?.i§e(§Ft§ﬁFF f%ﬁ??éhE ]}@;é%?o l%ﬁfaﬁﬁﬁ? ?S%Séglgé?%%?IZH)

7.95 (m 3Hr1icB. 20 (&a1. 1HArznEQn60 Kdrscls/DAiH) Res. (1978), 28 (I),
107-113) .

METHOD B

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

general formula (Ib) in which Rz = H:



2 4 S EP 20U2 12 Exanple N 3 (RR-SS) - 4- Chl or o- 2- hydr oxy- benzoi c aci%
3-(2di net hyl am nonet hyl - 1- hydr oxy- cycl ohexyl ) - phenyl ester 5 N 10 Tg aSEPZnﬂz
.solution of 10.0 g (58.0 nmol) 4chlorosalicylic acid in 150 nl anhydrous
tetrahydrofuran 8.9 g (59.9 nmol) carbonyl diim dazol e was added at room
tenperature and under an inert atnosphere. After thirty mnutes, 12.6 g
(50.6 mol ) 3-(2-di nethylam nonet hyl -1 15 hydroxycycl ohexyl ) phenol was
added. The resulting solution was naintd& ned at roomtenperature for 3
days. The m xture was added onto a NaHCO3 aqueous solution at pH 8, and it
was extracted wth dichloronmethane (3 x 50 m). The pool ed organic extracts
were dried over Na2S09, then filtered and 20 concentrated at reduced
pressure. The resulting residugwas purified by colum chtomat ography on
silica gel (eluent: dichloro i ng amounts of
acetone), whereby | 2. ite foam were

obt ai ned. 25 1H NVR( gng Oq_éZ.lZ (s, 6H;
m 3H);78.05 (d, 1H);

2.45 (dd, 1H); 6.95 (

10.60 (br. s, 1H). Ex et hyl - benzoi ¢ aci d

3- (230 di et hyl am no - 1- hydr oxy- cycl ohexyl yl ester 24SEP
200Z 13 CH3 5 N Oper gN-tHg simlar way to that' desgyj bed to prepare the
conpound of Exanple 3 andcgfarting from10.0 g (65. 7:4mol )
4-met hyl salicylic acid, 10. 0 g (61.7 mml) 10 carbonyfﬂiinidazole, 14.3 g
(57.4 mmol) 3-(2di net hyl am nonet hyl - 1- hydr oxycycl ohexyl ) phenol and 165 mi
anhydrous tetrahydrofuran, and after colum chromat ography on silica gel
(el uent: 9:1 dichl oromet han€®#) acet one and i ncreasi{A§)anounts of acetone),
19.6 g (66%) of the title 15 conpound was obtained as a white foam

1H NMR(CDC13) : 1.20-2.60 (hf2=26HpCPhcl uding a 2. 1883, 86H) and a 2.20 (s,

3H): 6. 80 (M2t £ 90 MndBiode W fffe S harting, (4 TH: 10-55 (s, 1H).

Next, the methods used for ascertaining the

the title co
-2.20 (m 16H) |i

pharmacological activity of the compounds are described.

Analgesic activity assays

Hot-plate method

10 The method used 1s the one described by Eddy N.B.
and Leimbach D. (J. Pharm. Exp. Ther. 107: 385-393, 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.



Exanple N 5 20 (RR-SS) - 2- Hydr oxy- 4- net hoxy-benzoi c acid

3- (2di met hyl am nomet hyl - 1- hydr oxy- cycl ohexyl ) - phenyl ester H3 25 N (124 EP 2007
‘Qperating in a simlar way to that described to prepare the conpoun ofS
Exanple 3 and starting from10.0 g (59.5 mmol) 4-nehoxysalicylic acid, 9.1
g (56.2 mol) 2 4 S EP 2002 19 carbonyl diimdazole, 12.9 g (51.8 mmol)
3-(2di net hyl am nonet hyl - 1- hydr oxycycl ohexyl ) phenol and 150 ml anhydrous
tetrahydrofuran, and after columm chromfit ography on silica gel (eluent: 9:1
di chl oronet hane / acetone and 5 increasing anounts of acetone ) , 13. 7 g (
66 %) of the tiAtﬂt%rCQm@UQ@imY\ﬁ§sQPé@-ic5‘@do@5tﬁe i@ ufceamnqbz W@Dﬂ S):
1.20-2.30 m 16%27t|ncludinga S, (dd, 1H);, 385(s 3H);
6.55 (m 2 (7S 1FfPe7tag. (ﬁ{“ 3Fl)a" aé5p€6mailﬁ)"cel s (@ 9. 10
Exanpl e N 61c(tRer$&)e— Zyd-iydjoa@a@md reetheqgHirc. aidgke animals that did

3-(2d h| -h h h
Opfara!t rﬁ; |yn a jglfor?rrﬁeltg%/ ggrOxéf’%égsg’?l?ég&)ef“(%vggygrr?@%; &' t?ela]t&rp]ﬁhnd of

Exanmple 3 a:rmliesct atrdn agoidomam@g@ g d 5zhé® ambhal 5- antr adalyi eydriec tadieh 8.3 ¢

(51.2 mmol) qud‘ﬁg% 41.9 g (47.8 mol
3- (2di net hyl am n roxycycl ohexyl ) phenol and 135 ml anhydrous

tetrahydrOfUran,Th%nerEE?EsCQJé&'@ chppaBLeqr aphy, 2p- At skhieanget (gl uent:
| : 1 dichloronmethane / acetone and increasing anounts of acetone), 326 ngy

(29 of thehS thECoripolfid WP bt Hed'as @ A1 S AT dOLLHEVR( CDCL3) :
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, 1I-(I)t jur®. Obedtda -1H) 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:



2 4 SEP Z00 15 Exanple N 7

(RR-SS)-2',4"-Di fluoro-3-hydroxy- bi phenyl - 4-carboxylic acid 74 SEP 2007
‘3- (2- di net hyl am nonet hyl - 1- hydr oxy- cycl ohexyl ) - phenyl ester 5 10 F
Qperating in a simlar way to that described in Exanple 3 and starting from
5.0 g 2',4"-difluoro-3hydroxy-bi phenyl -4-carboxylic acid, 3.5 g 15
carbonyl dii m dazole, 5.0 g

3-(2-di net hyl am nonet hyl - 1hydr oxycycl ohkXyl ) phenol and 50 m anhydrous
tetrahydrofuran, and after colum chromatography on silica gel, 4,1 g of
the title commums yvasyapteined as a white foam 1H NVR(CDC13): 1.20-2.30
(m 16H) including at 2.15 (s, 20 6H); 2.45 (dd, 1H); 6.85-7.55 (m 9H)

7.70 (m 1@2& 8.&2 ﬁg,llkb ; 10. 60 (br. s, 1H) . Pharmacol ogical results
In the foll 1, the pharnacol ogical activity results for severa
exanpl es of the paraoduct of 25 the invention are shown, as well s f.or

Tr anadol . ﬁﬁl%{"rase@urftsk%?%o’g(ﬁ e%rs:'e%ﬂb%r%‘?% %e&zféﬁent A9 heafe jonse
time in thelivetthytlxe naes thyls- 1 thydrphe- gegivhdx3yd )eqhpoyidesafert he
invention present activities up to three tinmes higher than that of 30

tramadol . g 2 4 S EP 2002 16 Anal gesic acti¥;ty of the products in the
hot plate test in mce TABLE 1 PRODUCT 8 /%g p.o.Percent increnent

response tineTramadol 218EXAMPLE 110 2724EXAVPLE 3400EXAMPLE
4525EXAMPLE 5688EXAVMPLE 6661EXA 7686
0O OAc
OH
|\|J/
10
To a solution of 15.0 ¢ (60.5 mmol)

4-trifluoromethylacetylsalicylic acid in 150 ml anhydrous
tetrahydrofuran 9.3 g (57.4 mmol) carbonyldiimidazole was
added, at room temperature, under an 1inert atmosphere.
15 After thirty mirutes, 13.1 g (52.6 mmol ) 3-(2-
dimethylaminomethyl-I1~-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
Na2804, filtered and concentrated at reduced pressure to
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 (d4d, 1H); 7.08 (m, 1H), 7.15-7.50
(m, 5H); 8.35 (m, 1H).

30



2 4 SEP 200Z 17 CLAIMS 1. A conpound of general fornmula (1): Ow' O ORz OH
N-CH3 CH3 5 (1) wherein: - Rl is hal ogen, unsubstituted or substtht4e§EP2092
partially or totally by halogen G -Cs alkyl, OR3, NOz or unsubstituted or
substituted partially or totally by 10 halogen aryl, where R3is C-Cs
alkyl, - Rz i s Hor CH3C0-; and the salts and optical isoners thereof. 2.
A conmpound according to claim1, characterized in that Rl is hal ogen, such
as F, d, Br, halosubstituted 15 phenyllbr hydro(C -Cs fluoroal kyl). 3. A
conmpound according to claiml1, characterized in that it is selected from
one of the Exddywoné g £ RR-SS) - 2- Acet oxy-4-trifluoronethyl -benzoic acid 3-(2
di met hyl am nonet hyT - I- hydr oxy- cycl ohexyl ) - phenyl ester 20 -

(RR- SS) - 2- HrR-5/)- 2 tHy d 1t dboyf -orvet iyt hnvheroms thyalcikend it acid 3-(2-
?IRg_sth”Z (ﬁifog?t )é%nld'?%ngé qH)éln;%lchcyA; :yl)clpcqeoqyexye.l.%t—phenyl ester

3- (2d|nethylan1nonethyl 1- hydr oxy- cyclohexyl)-phenyl ester 24 ~SEP
2002 | a 510 (RR-SS) - 2- Hydr oxy- 4- et hyl - benzoic acid

3- (2di met hyl am nonet hyl - 1- hydr oxy- cycl ohexyl grphenyl ester

(RR- SS) - 2- Hydr oxy- 4- met hoxy- benzoi c aC|‘
3-(2di net hyl am nonet hyl - 1- hydr o
(RR-SS) - 2- Hydr oxy-5-ni tro- benzg
3- (2di et hyl am nonet hyl - 1- hydr oXy<cyc ohé%yl) phenyl ester
(RR-SS)-2',9"-Difluoro-3-hydroxyibiphenyl - 4-carboxylic acid

3-(2- dlnethylanlnonethyl 1- h‘y y=cycl ohexyl ) phenyl ester. 4. A process
for obtaining a conmpound of formula (1) as clained in claiml,
characterized in that a compound™of formula (11) is reacted with a conpound
of general, formula (I11): OH OH NICH3 CH3

| ) - phenyl ester

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 isoprcpanol
was evaporated, the residue was dissolved in 100 ml

15 dichloromethane, and it was added onto 100 ml of a NaHCO;3
agqueous 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
extracts were dried over Na2S0s, 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 'H-NMR(CDCl3): 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).



1520 ~~ORZ/~ LR OIIl Il'l wherein: Rl y RZ have the sanme neani @455?{’2002
above, and L = CH, halogen, N~ , 0-R9 or - COR5, where Rg - CG-C6
-phenyl, optionally substituted phenyl, and Rs - Al kyl, a phenyl ring
optionally substituted with one or nore substituents, or a heterocyclic
ring 25 optionally substituted with one or nore substituents, in an inert
sol vent, at tenperatures ranging from-20C to 120C. 2 4 S EP 2002 19 5.
A process according to claim4, charactk?ized in that a condensation
pronoting agent is added. 6. A process according to claim4, characterized
in that saigkamerd solyent is selected fromdichloronethane, 5
tetrahydrofuran, acetonitrile, 1,2-dichloroethane, ethyl acetate,

di met hoxyettmesm)r dicnc&m; Prefef bl ybeh £84 ©r onet hageiar tetrahydrafuran.

Lol SCeRRRLMR ) B S0y LA SR LD Uil et o

di cycl ohexyl car bodi | m de, triethylam ne ethylchloroformate, triethylam ne
benzotri azol etosyl ate or diethyl chl orophosphat€! preferably

car bonyl di i m dazol e or dicycl ohexyl ca(rgpodl de. 15 8. A process according
to claim4, characterized in thatss I =fature range is fromO and 35C
9. The use of a conmpound of gener orgul aogl) according to any of clains
1 to 3, for the production of a nmedli canent for the treatnment of pain. 20
10. A pharnmaceutical conposition, pgh conprises a conpound of general
formula (1) according to any OfIITB 1 to 3 and a pharnmaceutically
acceptabl e excipient, for the treatment of pain. .A Ah,.Al.Asf

.Ay. AsE. A", L. AU .A9f.A‘S.A‘ A L. A NsA? AS. AS. Ah. Al . A, a: 0045

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 zroom
temperature and under an inert atmosphere. After thirty
minutes, 12.6 g (50.6 mmol) 3~ (2-dimethylaminomethyl-1-

15 hydroxycyclohexyl)phencl was added. The resulting solution
was maintained at room temperature for 3 days. The mixture
was added onto a NaHCOs3; aqueous solution at pH 8, and it
was extracted with dichloromethane (3 x 50 ml). The pooled
organic extracts were dried over Na280:, 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-l-hydroxy-cyclohexyl) -phenyl ester
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10 an ydrous tetrahydrofuran, and after column chromatography

on silica gel (eluent: 9:1 dichloromethane / acetone and
5 increasing amounts of acetone), 13.7 g (66%) of the title

compound was obtained as a white foam.

'H-NMR (CDCl3): 1.20-2.30 (m, 16H) including a 2.15 (s,
6H); 2.45 (dd, 1H); 3.85 (s, 3H); 6.55 (m, 2RH); 7.07 (m,
1H); 7.40 (m, 3H); 7.95 (d, 1H); 10.75 (s, 1H).

10 Example N° 6

(RR-SS5) ~2-Hydroxy—-5-nitro-benzoic acid 3-(2-
dimethylaminomethyl-1-hydroxy~-cyclohexyl) -phenyl ester

NO,
0
15
O OH
OH
7~

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) 3-(2~
dimethylaminomethyl-l1-hydroxycyclohexyl)phenol and 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.
'"H4-NMR (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).
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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 ¢
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 (CDCl3): 1.20-2.30 (m, 16H) including 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.
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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
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wherein:

- Ri1 is halogen, unsubstituted or substituted partially
or totally by halogen C1-C¢ alkyl, OR3, NO2 or
unsubstituted or substituted partially or totally by

10 halogen aryl, where Rz is Ci1-Cs alkyl,

- Rz 1s H or CHisCO-;

and the salts and optical isomers thereof.

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

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-l~hydroxy-cyclohexyl)-phenyl ester
(RR-SS})-2-Hydroxy~4-trifluoromethyl-benzoic acid 3-(2-
dimethylaminomethyl~1l-hydroxy-cyclohexyl)-phenyl ester
(RR-SS)-4-Chloro-2-hydroxy-benzoic acid 3-(2-
dimethylaminomethyl-1-hydroxy-cyclohexyl)-phenyl estef

20
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- (RR-SS)-2',4'~-Difluoro-3-hydroxy-biphenyl-4-carboxylic
acid 3-{2-dimethylaminomethyl~l-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) is reacted with a compound of
general formula (IIIX):

OH
OH \/ORZ
L
N—-CHg R
CHy
15
IT ITT
wherein:
Ri1 y Rz have the same meaning as above, and
S
L = OH, halogen, Nv:N , O0-R¢ or - CO-Rs,
20 where
Rs = Ci1-Ce¢ alkyl, phenyl, optionally substituted phenyl,
and
Rs = Alkyl, a phenyl ring optionally substituted with
one or more substituents, or a heterocyclic ring
25 optionally substituted with one or more substituents,

in an inert solvent, at temperatures ranging from -20°C
to 120°C.
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6. A process according to claim 4, characterized in that

said

inert solvent 1is 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 1s 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.



