; €3edF8dC4456p7<X868T8Tf 4 NEW ESTERS BERI VED FROM SUBSTI TUTED

PHENYL- CYCLOHEXYL COMPOUNDS DESCRIPTION 5 Field of the invention 2 5)A 2003
2003 The present invention relates to new esters derived from substigut 8
phenyl - cycl ohexyl conpounds, which are derived from Tramadol. The obt ai ned
conpounds have a 10 higher analgesic activity, a |ower toxi¢rt% and a

| onger effective tinme period than Tramadol. Background of the invention The

treatment of pain is of great inmportance in the 15 fiel Hlmmmmwmu . The
phar macol ogi cal agents presently used for the treatmenAllE)ll s are

only useful in the case of light or noderate pain; severe pain has 20
traditional | y NEWeIESTERS (DERIVED (RRGM| SUBSWATUED HMENAI-CUIIEOHEXYI oi d
conpounds have several undesirable dﬂﬁ: ts, such as constipation,
respiratory depression, tol eranee and possibility of addiction. US patent
3652589 descri bes a type of anal gesic 25 conpounds with a structure of
substi t ut edpg¥ek ppirkgRol phenol ethers having a basic amno group in the
cycloal kyl ring. Arong themthe (1R 2R or 1S,

2S) - 2[ (di net hyl am no) net hyl ] - 1- ( 3- met hoxyphenyl ) cycl ohexanol conpound,
gener al | ySkhd8hdaef TEBRadBVenFi%8peci al |y noted 30 and specifically clai med
in said patent. 2 5 APR 2003 2 3 Tramadol 5 A series of products derived
fromthe above, in which the dehydration in the cycl oal kanol ring has
occurred togetlhér RireRePhe HevenbiPatitsdades héomtibxAstiars hde3iggsi ti on

of the phenytohi NgabHf i Sltaret tgﬂh%:nglac 1bhexyt GEBmbothids) RRidmavarkeen
described in the tﬁ? at,ﬁnt N% l610 22. O}hl S, %tent al so des%rl bes
products deff¥tEcfro t No¥B* YT sai o US :}taéﬁ{e, i F SRR Ehe "AEENRORY I
group i n1bheighposianiadyesfi ct hectpiheimyt, ra njohas beend cdeyetdnd at edongeat is,
products Ofef%éggiyéefi%é gt&gthhghngTramadol.

Background of the invention

The treatment of pain is of great importance in the

15 field of medicine. The pharmacological agents presently

used for the treatment of pain can be primarily classified

into two large groups: opioid compounds and non-steroidal

anti-inflammatories (NSAIs). The NSAIs are only useful in

the case of light or moderate pain; severe pain has

20 traditionally been treated with opiod compounds. However,

these opioid compounds have several undesirable side

effects, such as constipation, respiratory depression,
tolerance and possibility of addiction.

US patent 3652589 describes a type of analgesic

25 compounds with a structure of substituted cycloalkanol

phenol ethers having a basic amino group in the cycloalkyl

ring. Among them the (1R, 2R or 1s, 28)-2-

[ (dimethylamino)methyl]~-1-(3-methoxyphenyl) cyclohexanol

compound, generally known as Tramadol, 1is specially noted

30 and specifically claimed in said patent.
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R1 30 ~CH2) n 2 5 A PR 2003 3 0-denethyltramadol is included anong those
products described in patent NL 6610022, said product having been de?ﬁ”ﬂ@Q%S
‘as one of the netabolization products of Tramadol (Von W Lintz et al.
Arznei m Forsch (Drug Res) 31 5 (I11); 1932-43 (1981). The anal gesic activity
of Tramadol is attributed to its (+) isomer (Lays Poulsen et al. Cin
Pharmacol. Ther (St. Louis) 1996, 60 (6), 636-644). However, there is no
data as to the clinical use of the Odenethyltranadol netabolite. 10 Mre
recently, in patent EP 753506, new deri vatives of Trammdol have been
descri bed, which are Odenet hyl substituted, hal ogenated at position 1 and/or
3cycl ohexyl substituted. Tramadol has an opioid agonist effect. However,
the 15 clinical experience with TramadQl gjpws that in spite of this, it
does not present sonme of the side ef S typical of the opioid agonists,
such as respiratory depression (W W et al. Arzneim Forsch (Drug Res)
28 (1), 183 (1978)), constipation (4, [Arend et al. Arzneim Forsch 20 (Drug
Res) 28 (1), 199 (1978), tol erance ﬁ/€H3aI., Arzneim Forsch (Drug
Res) 28 (I), 213 (1978)) and possi bi of Yabuse (T. Yenagita et al.,
Arzneim Forsch (Drug Res) 28 (1), 1 1978Fs. Sone side effects specific
for Tramadol have been found, which are caused when it is 25 injected
intravenously (i.v.) and quickly, such as hot flushes and sweating. Another
of the di sadvantages associated with Tramadol is its short effective tine
period (T. Matthiesen, T. Whrmann, %T.,B,.Geeg9an, H Uragg, "The
experinmental 30 toxicology of tramadol: an overview', Toxicology Letters
95, 63-712 (1998)). The patent US-A-5733936 discl oses sone esters of

gdi met hyl ani nOITEAhybrieBhelﬂylbr@)d&b@helﬂémevbﬁ tflaamgelner abofver, Milha wofi dhhe

escription_section with.analgesic activit 5 a ow tgxicity. 2 APR
2003 4 The SBEectobrabhe B ert (Bh 5755658778800 BHEGI s, Sgnrred
phosphonat espgethers wigfenois, deme bophs eson cafbdrimt asstheixyof idetheatd ves
of 6-d'nethxbgak@eHEBQVkhéppﬁ@x§1cxgheheé§ngtraehqrg¢r'vat'ves can be
substituted in 5 the 5-position of cic¢lohexyl (according to the meaning of
R2 and R3%f claims) as well as of their dehydroxilated, chlorinated,

phl uor at ed anal og conpounds. Moreover, although the patent US-A-5733936

di scl oses sone esters of 6-di nethyl am nonet hyl - 1- phenyl - cycl ohexane, 10
none of the exanples of the patent Uqﬁa)‘i§3936 refers to an ester of

:th

O denet hyl tranadol . None of these exa s includes conpounds whi ch have
the tertiary OH characteristic of O depéthyltramadol. In particular

Exanpl e 13 which is the closest to thel applicakion 15 discloses an ester of
an anal 0gd5of 0-denethyltramadol withpacetyl Nsattxylic acid and not an ester
of Gderet hyltramadol. Therefore, thel(patlent E§ A-5733936 does not disclose
an ester of 0-denethyltramadol with théCtharacteristic hydroxyl group in
the 1-position. The 20 patent US-A-5733936 di scloses no worki ng exanpl es of
an ester of h&vdebethydesamaded. ithehehDeecht bereast 8Ls 6éx00pki.fi ed
(Exanples 14, 15 ) ac e i hydr o royp.. rherefore,
stability, activFP%ganﬁgggaé e%%%%tsé%éééég%§sc&%&ﬁﬁﬁgﬁ% ﬁ%ﬁﬂﬁg%ﬁ ?%F@Eeen
nor sugges$t édosAcedr déapdt §5t @ tmrdsenin appirbattiben methepyl songhy dff ect
i's achi evedpyist iy thes corpoupds 1t fpfdmyia JinPagsd BRehhe AR 1kackar ound
of the invention, the 30 conpounds wth an anal gesic activity simlar to or
hi gher thanThR&t 16 PrEAEGEE 2hdSMURTEYPower toxicity and with a higher

effective tinme period are still of interest. 2 5 APR 2003
25
OH
OH
NfCH3
Ry

30 (CHy) n



5 Description of the invention The present invention relates to new esters
of Cdenet hyltramadol or its 1,2-dehydrated derivative. The anal gesi ¢ 5 APR 2003
activity of these conpounds has been 5 found to be higher than that of
Tramadol with a lower toxicity and a |onger effective tinme period when

adm nistered orally (see Figure 1). In particular, the present invention
descri bes and clains those products of general fornmula (lI), its salts 10
and optical isonmers, as well as the process for obtaining them The
products of the present invention are rebresented by the foll ow ng general
formula (1): 15 0~-R~ 0O R2 * R3 2 0 NCH3 CH3 (I) 2 5 * Shows possibility of
asymetri c car bopfsdehetéyRtresmaBal30i in21b6dABR &2(03) 6tR8ses praddudR®E i s
H or R2 an : t h u d; . 1S - ( ) 2
or N RiL SeRrpiBaR N CREOP Re R R S bt B P e of
the fol |l ow Agssubdeid uad s:orftral ogen t@2, Betabplikeariogl- Eoalukyls, G Co6

al kenyl, OHrrQma N4, (WaenwRl 1i$itB, ¥ efier all Yhe B8 oy Op -y GRdY (38) 2.

10 More preferably, when Rl is B, the products are: -

3- (2- di metthyHani nometdivA 2 1L hy8it bxy T8fcI1eb8A9 . phanlt v Bt vy BEoxisdieARdt e -
3- (2- di met hylkagitrergigd- eycliakex-+1- enyvmerphenys Foullys@dnoxaenzoatein.

3- ( 2- di-met hy),am nomet hyl,; 1. hydroxy- cycl.oflexylgypheny sy, 636-644)
2-dinethylcarganDonXy-benzoate - ! ! )

3- ( 2- di net hjlbarivesnethglrecyicl oloexdataemyl ophdweylclinical use of the O-

dinethylcargg%g¥hgﬁ¥kg%gégqt%ﬁt%%o $CRI PTION OF THE METHODS The conpounds
. % )

of general invention can obt al ned by 25 characterised by reacting a (I11)
wi th thel€rrespYREEng Fatdrial, o mBR&SPE| ER2 753506, new ‘derivatives

of Tramadol have been described, which are O-
demethylsubstituted, halogenated at position 1 and/or 3-
cyclohexyl substituted.
Tramadol has an opioid agonist effect. However, the
15 clinical experience with Tramadol shows that in spite of
this, it does not present some of the side effects typical
of the opioid agonists, such as respiratory depression (W.
Vogel et al. Arzneim. Forsch (Drug Res) 28 (I), 183

(1978)), constipation (I. Arend et al. Arzneim. Forsch
20 (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 side effects specific

for Tramadcl have been found, which are caused when it is
25 injected intravenously (i.v.) and quickly, such as hot
flushes and sweating.

Another of the disadvantages associated with Tramadol
is its short effective time period (T. Matthiesen, T.
Wohrmann, T.P. Coogan, H. Uragg, “The experimental

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

The patent US-A-5733936 discloses some esters of 6-
dimethylaminomethyl-1-phenyl-cyclohexane in the general
formula of the description section with analgesic activity

35 and low toxicity.



2 formula (1) of the present a general process which is conpound of general
formula acid or acid derivative of 30 2 5 APR 2003 OH ~ O-R O 5 R53pk2ifs
- ~~~R31C-~L CH3-NCHCH3~N~CH 3 3 Il 11l I 10 Were Rl, R2, R3 have

t he above defined nmeaning, and L = OH, halogen, N~ , 0-R19 or R~ 5 . \%N 15
- CO being R14 - C1_6 al kyl, phenyl, optionally substituted phenyl, and R15
- alkyl, a phenyl ring optionally substituted by one 20 or nore
substituents or a heterocyclic ring optionally substituted by one or nore
substituents. Preferably L is OH or hal ogen. 25 The reaction is carried out
in an inert solvent, preferably dichloronethane, tetrahydrofuran, etc., in
a tenperature range afbijeXt tof 1206 mpuweder abbyaasrangesofid te IpTaiand
preferably in.the pre%%nce of %gconden% tian pronotig% agent, .suc

, as
car bonyl di i T d828r, 3B GCEYENERERYI cafbo S m d& 8> The §S rof
formul a (11 ¥yaabemebtai nedcaocodgirnyatta velse ofettlroldsedihydlaos edmert hylle- 1 -
literature (NL,661 LCK .8t gale A [ sgh/ Res, 8), 28
(1), 35 1o7§’11§? Q. ggggégéﬁgkﬁbéoﬁgag %Séfé??g? ven E? hy %Iél’ Eﬁ%%r%%gﬁtoeéill ?:%1
pr ocesses 55t AfaPgesisd tAen iift \cirdathextie prrededt dgtearhacieanindofoft he

products of Rt hgnar @Sentf idvEid Onayagetestad &N Yh¥ori ReIfN®Ailated,
experi nment al ﬂndels aglcg are kn&gn ti eval uate the pain 10 in aninmals. a)
Hot plate nEPhSHIRRESHet RB4UPRAFSHag ad8d FSMHRYEAPbed by Eddy N.B. 15 and

Lei mbach D. (J. PbhaeaveExpaltheughlCGhe 385398, U$9B3p73ThB6candlsgasise=f f ect
ﬁgttQﬁrF;ggHg%é5ggiegéab%a%ﬁ%£%¥¥H§T5Mi&é%%é%?ﬁﬁﬂiﬂﬁéﬁylJé%%f%ﬁé?@d%,0” a
10 none of the examples of the patent US-A-5733936 refers to
an ester of O-demethyltramadol. None of these examples
includes compounds which have the tertiary OH
characteristic o0of O-demethyltramadol. In particular,
Example 13 which 1is the «closest to the application
15 discloses an ester of an analog of O-demethyltramadol with
acetyl salicylic acid and not an ester of O-
demethyltramadol. Therefore, the patent US-A-5733936 does
not disclose an ester of O-demethyltramadol with the
characteristic hydroxyl group in the 1-position. The
20 patent US-A-5733936 discloses no working examples of an
ester of O-demethyltramadol. The +three other esters
exemplified (Examples 14, 15, 16) also lack the tertiary
hydroxyl group.
Therefore, stability, activity and side effects data
25 could have not been foreseen nor suggested. According to
the present application a surprisingly effect is achieved

with the compounds of formula I.

Based on the above background of the invention, the
30 compounds with an analgesic activity similar to or higher
than that of Tramadol and with a lower toxicity and with a

higher effective time period are still of interest.



Mal e Swi ss m ce wei ghing 20-25 g were used. The 20 conpounds being tested
were administered orally or intraperitoneally 1 hour o 30 m nutes befDAPR 2003
starting the test, respectively. The process consisted of placing the
animals on the plate and keeping themin a Plexiglas cylinder 25 cm high 25
and 21 cmhigh. The time the animals took to junp off the hot surface was
determ ned. The aninmals were sel ected before starting the test so that

those that took | onger than 10 seconds to junp off were not included in the
group that would receive treatnent. 30 39 ninutes after administering the
product being tested, the test was repeated and the maximumtine it took

t he ani mal sDesquniptdbh ofs tigai inveatided. Those animals that did not junp

of f after 60 sec S re renpve romth | ate,to avoid _any injuries and
wer e recorded asQngég%f%#%té8¥|8%}on va %§i§2683Igﬂ*hgsgééﬁtéyaFg
expressed ademhgh¥dotamanplt pmeitaciedsdebabcakatedeasvablivews: (treated
jump time - Dage | WHAIGIE): | ERiLLRE | B8 CaREes X dfihbase P e 5 In
Iﬁiﬁic' o l?ﬁe i g% ecfgg? t he oraﬁﬁgp

order to determ ne the ation of anal gesi ¢

adm ni st ePedOPREdUER sPet Hel HMAT gésre dehdbi Of wesaeRAP batddhona t HOM ot
plate 1, 3,t6xi8itgnd &4 hours fdyr t heradptnietr atimen opethedpragiest . as
well as 10 tge.con&rol group,whi,ch cheived §reatnent only with the

vehi cle. ThaBaB&SF8558nSE8 dr 4°8FafidPEq &1 "30 and 5 minutes prior to

adm ni stering the pindpettsich)abet €hrei paksentofinvke tDob0 descirlibepr ot s.
15 (EUDRA/' S L0115 gl 0X|Ci o] LI eGt\ ve. 75/ [.EEC)
(ICH <4, Toé?%égé é?ﬁgggssré?ﬁgY% égé&ﬁﬁﬁﬁggpg§?§35505@5'cp év%%ﬁFEF Fb.
87, Singl® @BdecpPdiiceilt Y MarE  SAS Ve df thpersarespafenr whtgHinigR0- 25
g 20 are usedein order to estimte the acute toxicity of the products.

Prior to adm nistering the products, the aninmals were forced to fast for 12
hours with no i nt3RePbPIFEGEd B ttkﬁe8r§é€§§slp8e%é98p.a§§véﬁ£r3§ﬁﬁﬁfﬁhps of
10 ani mal s wgrehd5fpandethy seheetadfamduaral(fy:gi ven increasing doses of
the products in single adm nistration, after which they renai ned under
observation for a period of 14 days with free access to water and food.

Fi nal |y, 1#8he nunber of dead ani mal s of each subgroup was quantified and the
val ue of 30 the DL50 was cal cul ated ( O H APR 2003 10 Description of
the figure Figure 1 shows the anal gesilc ¢ffegt on the hot plate test with
mce in terns of time, expressed as 5 cenpage of increased response tine
with relation to the tinme (in hours) el agsed since the adm nistration of
the product. It is represented in gre : amadol , striped for conpound
(1) of exanple 1. EXPERI MENTAL PART 10.1 1.yt hesis exanpl es EXAVPLE 1

20
CH3

(I)

25 * Shows possibility of asymmetric carbons

where R; is:

30 B



3- (2-di met hyl am nonet hyl -1 - hydr oxy-cycl ohexyl ) phenyl
(RRSS) - 2- hydr oxybenzoate 15 O O OH OOH ~N 20 To a solution of 7.3 92(52&,1&003
-mol ) of (RR-SS) - 3-(2di net hyl am nonet hyl - 1- hydr oxycycl ohexyl ) - phenol
2.6 g (32.5 mml) of pyridine in 50 M of CHzZClz a 5.8 g (29.3 nmol)
solution of acetylsalicyloyl chloride in 50 mM of 25 CHzZC12 was added
dropwi se at 0C. The m xture was kept at OC for 10 h, 100 ml of nethanol and
100 M of HC1 1IN were added and it was kept at 25C for 4 days. After
evaporating the methanol and basifying to pH 8.5 with Na2C3, it was
extracted with EtOAc (3 x 50 m) . The 30 conbi ned organic extracts were
dried (MgS4) 1asn:dcm/,aporat ed, and the residue was purified by silica gel
chromat ogra]ghy, eI uting with CHzZC12/ MeOH NHACH 1000 : 30 : 3, to obtain
. “of’ the title conmpound as 2 5 APR 2003 11 a yellow oil.
1H- NNR (CDOlB)Rz 1arzco B 25gemhercdprimeal deupde2bendis, 6H); 2.45 (dd, 1H);
6.90-7. 15 ( 2 o, 3Q)_7C(51§\] @3 I—Q>r H4§11 7.62 (m 1H); 8.08 (dd, 1H);
10. 55 (s, exchange with

3- (2-di ne?h‘?ilaﬁﬂsnoﬁ%“teﬁw Lic\RIIhek -Cipwa)lb%e%‘ﬁ)?s%9‘ﬂ?%§yk5%n}oafemf6eo O OH
N | 15 Starggngnkr OEBJBkdw?rrdj netbyt apuenoet hylblesgehoh(ex ,1emy) ) Iphemw,,and

fol |l ow ng tge csﬁel (‘lgwﬁ %sc§:| %ﬂéi n ?%I P&he title conpound was
. a 1 1 2

obt ai ned as '60-1.80 (m 4H) ; 2.10 (s,
6H);2.15235(m 4H); 2.75 (s, 2H); 690710(m 5H); 7.40 (t, 1H);

7.55 (t, 1H); 8. vaeSdet]aL'Ql_z r':éc)ffréé?ol H,Ree&%héﬁg%rw—bhc%'iw%@j . EXAVPLE

3 3-(2-di net hyl am no: ne oxy- cycl ohexyl)
( RRSS) - 218i nret hyM@a?bﬁﬁﬁ?ﬁéi{alben%%e%@%% mﬁqu aXL5 APR 2003
12 A solution of 1.82 g (8.0 nnol) of 2d| met hyl car banoyl oxybenzoyl chl ori de

in 25 m of C ed dro 0 toasolutlon f 1.9 (7.7
nmol ) of (RRCI_%)(% %ﬁ“%ﬁ%ﬁ&t %P% Qy%]?%d:ro%gfcycxl efgﬂe)n-)%henol and
0.73 g (9.2 nmijydfoxdrdiceecd n 50 m of CHZC12. The mi xture was

mai nt ai ned at hL Hrq 1% 4 ﬁﬂ‘gls DU AL, OVES - o f&gg,gnl \r/]@{lo rﬁ}{gahﬂhases wer e

separated and aqueou e was ‘extracted wt of” CH2d 2. The
organic pﬁase WWY@IKW) and

3-(2-dimethylaminomethyl-1l-hydroxy-cyclohexyl)-phenyl
2-dimethylcarbamoyloxy-benzoate
- 3-(2-dimethylaminomethyl-cyclohex-1l-enyl)-phenyl 2-
dimethylcarbamoyloxy~-benzoate.
20

DESCRIPTION OF THE METHODS

The compounds of general formula (I) of the present
invention can be obtained by a general process which is

25 characterised by reacting a compound of general formula
(II) with the corresponding acid or acid derivative of

general formula III.

30



10 evaporated. The residue was chromatographed on silica gel by eluting

w th CHzZCl2/ acetone 80:20. 570 ng (480) of the title conpound was obiTi@ 2%3
‘as an orange oil. 1HNWR (CDC13): 1.30-1.90 (m 9H); 2.05 (m 1H); 2 & ? X
15 6H); 2.45 (dd, 1H); 2.95 (s, 3H); 3.05 (s, 3H); 7.00-7.10 (m 1H); 7.20
(d, 1H; 7.30-7.40 (m 4H); 7.60 (t, 1H); 8.15 (d, 1H . EXAMPLE 4

3-(2-di nmet hyl sm nonet hyl - cycl ohex- 1- enyl ) - phenyl 220

di met hyl car bsnoyl oxy-benzoate O0 OOM 2 5 ~ N~ Ol Starting from 925 ny
(4.0 mol) of 3-(230 di nethyl ani nonet hyl Zcycl ohex- 1- enyl ) - phenol and

foll owi ng the process described in exanple 8, 190 ng (320) of the title
conpound was obtained as a yellow oil. 2 5 APR 2003 13 1H NMR (CDC13):
1.70 (m 4H); 2.07 ( @F)y; 2.10-2.30 (m 4H); 2.75 (s, FD()2R35 (s, 3H;
3.10 (s, 2H): 6.90 H: 6.95 (d, 1H; 7.05 (d, 1H 20 ([d;" 1H);
7.30-7.45 (m 2H) ; 65 (t, 1H) ; 8.20 (d, 1H . 5 &g
phar macol ogi cal resu
phar macol agi cal ac y of several ex |l es of the iy
wel | as Tramadol .
response time on th

vegit: on product, as
fesul ts,ar e@_g £ssed_as pgr @ 8f increased

O\ hot pl ate " test:. Tabl e 2 shows+MHeNacute toxicity
figures of Tramadol angk of exanples of Lt he inventi on rodygct, where the
| ower toxicity of ¢Ha gpr can be observed. 25 5gg%14 Anal gesi ¢
activity in mce of theq% dducts on the hot plate TABLE 1 (15
mg/ kg, intraperitoneagradm )~ responggrtine increase (n = 20) Tramadol 218 9
8EXANPLE1%546t63EXANPLE 2634t 42EXAMPLE 3327+65EXAMPLE 4465t 13 TABLE 2

Where R;, Rz, Ry have the above defined meaning, and

L = OH, halogen, —ﬂjﬁ§7 , 0-Riq or - CO-
\=—=N
Ris,
15
being
Rig4 = Ci-¢ alkyl, phenyl, optionally substituted phenyl,
and

Ris = alkyl, a phenyl ring optionally substituted by one
20 or more substituents or a heterocyclic ring optionally

substituted by one or more substituents.

Preferably L is OH or halogen.

25 The reaction is carried out in an inert solvent,
preferably dichloromethane, tetrahydrofuran, etc., 1in a
temperature range of -20° to 120°C, preferably a range of
0° to 35°C, and preferably 1in the presence of a
condensation promoting agent, such as carbonyldiimidazol,

30 dicyclohexylcarbo-diimida, etc.

The compounds of formula (II) are obtained according
to the methods disclosed in the literature (NL 6610022 or
Flick et al. Arzneim. Forsch/Drug Res. (1978), 28 (I),

35 107-113).



r esponsePRODUCTDL50t i meappr ox. i ncrease on ~ng~kg) (20 ~nol / kg, hot pl at eOr al
adm oral adm ) (n= 20-40) TRAMADOL87t 23350EXAMPLE 1248t 72550 10 25 Bf-%m‘}
2003 15 CL A1 MS 1. Conmpound of general formula (1): 5 10 O-R O
NCH3 CH3 (I) where RLis 15 RaeBRzi s: OH; 20 R3is : Hor RZ and R3
together forma double bond; RBis : OH -0-CON (CH3) 2 or NH-R11; R11 is:
phenyl ; phenyl optionally substituted by nore of the follow ng
substituents: halogen (Cl, 251 ) , NO2, Cl-C6 alkyl, CzZ-C6 al kenyl, OH, or
NH2; 1 or Br, 2. Conpound as clained in &l aim1, characterised in that RL i
s B, and RBi s OHor -0-CON( CH3 ) 2 . 30 3. Conpound as clainmed in
claim?2, characterised in that it is selected fromone of the foll ow ng:

2 5 APR 2003 16 - 3-(2-dinethyl am nonet hyl - 1- hydr oxy- cycl ohexyl ) - phenyl

2- hydr oxybenzoate; - 3-(2-dinethyl am nonet hyl - cycl ohex- 1- enyl ) - phenyl

hydr oxybenzBgeeription of the pharmacological processes

5 Analgesic Activity Tests

The pharmacological activity of the products of the
present invention was tested in vivo in several
experimental models, which are known to evaluate the pain

10 in animals.

a) Hot plate method

The method that was used 1is described by Eddy N.B.

15 and Leimbach D. (J. Pharm. Exp. Ther. 107: 385-393, 1953).
The analgesic effect of the products was evaluated
analysing the behaviour of the animals on a hot surface at
55°Ct1°C.

Male Swiss mice weighing 20-25 g were used. The

20 compounds being tested were administered orally or
intraperitoneally 1 hour o 30 minutes before starting the
test, respectively.

The process consisted of placing the animals on the
plate and keeping them in a Plexiglas cylinder 25 cm high

25 and 21 cm high. The time the animals took to jump off the
hot surface was determined. The animals were selected
before starting the test so that those that took longer
than 10 seconds to jump off were not included in the group
that would receive treatment.

30 30 minutes after administering the product being
tested, the test was repeated and the maximum time it took
the animals to jump off was again recorded. Those animals
that did not Jjump off after 60 seconds were removed from
the plate to avoid any injuries and were recorded as 100%

35 protection.
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OH, halogen, -N~, ORl4 or - CO=N Ris.?Rl4 - C-6 al kyl, phenyl,
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substi t ut ed; (o] stit - .35 RIL. 2 5 APR 2003 17 R8 B 5 Ra
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10 the control group which received treatment only with the

vehicle. The Dbase responses were evaluated at 30 and 5

minutes prior to administering the products.

b) Determination of the DL50 in the products.

15
(EUDRA/S/87/011, Single Dose Toxicity, European Directive
75/318/EEC) (ICH S4, Toxicity Studies, single dose and
repeated dose, CPMP vol III Feb. 87, Single dose toxicity)

Male Swiss mice of the same batch weighing 20-25 ¢

20 are used in order to estimate the acute toxicity of the
products.

Prior to administering the products, the animals were
forced to fast for 12 hours with no intake of food but
free access to water. Several subgroups of 10 animals were

25 randomly selected and orally given increasing doses of the
products in single administration, after which they
remained under observation for a period of 14 days with
free access to water and food. Finally, the number of dead
animals of each subgroup was quantified and the value of

30 the DL50 was calculated (1-2).
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5 percentage of increased response time with relation to the
time (in hours) elapsed since the administration of the
product. It is represented in grey for Tramadol, striped

for compound (I) of example 1.

EXPERIMENTAL PART

10 1.1. Synthesis examples

EXAMPLE 1
3-(2-dimethylaminomethyl-1-hydroxy-cyclohexyl)-phenyl (RR~
SS) -2-hydroxybenzoate

15 Ojrl:;:

O OH

é:§i7\OH
~

¥
20
To a solution of 7.3 g (29.3 mmol) of (RR-SS)-3-(2-
dimethylaminomethyl-1-hydroxycyclohexyl)-phenol and 2.6 g
(32.5 mmol) of pyridine in 50 ml of CH,Cl, a 5.8 g (29.3
mmol) solution of acetylsalicyloyl chloride in 50 ml of
25 CH,Cl, was added dropwise at 0°C. The mixture was kept at
0°C for 10 h, 100 ml of methanol and 100 ml of HCl 1N were
added and it was kept at 25°C for 4 days. After
evaporating the methanol and basifying to pH 8.5 with
Na,CO3;, it was extracted with EtOAc (3 x 50 ml). The
30 combined organic extracts were dried (MgSQy) and
evaporated, and the residue was purified by silica gel
chromatography, by eluting with CH,C1l,/MeOH/NH4OH
1000:30:3, to obtain 1.7 g (16%) of the title compound as
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Starting from 3-(2-dimethylaminomethyl-cyclohex-1-
enyl)-phenol and following the process described in
example 1, the title compound was obtained as a yellow
20 oil.
'H-NMR (CDCls): 1.60-1.80 (m, 4H); 2.10 (s, 6H); 2.15-2.35
(m, 4H); 2.75 (s, 2H); 6.90-7.10 (m, 5H); 7.40 (t, 1H);
7.55 (t, 1H); 8.10 (d, 1H); 10.50 (sa, 1H, exchange with
25 D,0) .

EXAMPLE 3

3~ (2-dimethylaminomethyl-1-hydroxy-cyclohexyl)-phenyl (RR-
SS) -2-dimethylcarbamoyloxy-benzoate

N @Ow\/@ |
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Z"10%& ()-LBkparated and the aqueous phase was extracted with 100 ml

of CHzCl,. The organic phase was dried (MgSQy4) and
10 evaporated. The residue was chromatographed on silica gel
by eluting with CH,Cl,/acetone 80:20. 570 mg (48%) of the

title compound was obtained as an orange oil.

'H-NMR (CDCl3): 1.30-1.90 (m, O9H); 2.05 (m, 1H); 2.10 (s,

15 6H); 2.45 (dd, 1H); 2.95 (s, 3H); 3.05 (s, 3H); 7.00-7.10
(m, 1H); 7.20 (d, 1H); 7.30-7.40 (m, 4H); 7.60 (t, 1H);
8.15 (d, 1H).

EXAMPLE 4
3- (2-dimethylaminomethyl-cyclohex~1-enyl)-phenyl 2-
20 dimethylcarbamoyloxy-benzoate

0]
25 i 1I\T/ O

Starting from 925 mg (4.0 mmol) of 3-(2-
30 dimethylaminomethyl-cyclohex-1l-enyl)-phenol and following
the process described in example 8, 190 mg (32%) of the

title compound was obtained as a yellow oil.



7"109%& ()-LO'Y'  Z"10%g& ()-LO!v'  Z"109%& ()-LO5uSL!s3 nf 10% . & ()- 3% s3
m 10% ) & () - 3%9s10% ()-' S10%' ()- 10gg 10gg 10gg!c’ 25 APR
7" 10%g&’ () - LOOWUBUSL! | YY1Z" 10%' ()-! hs3 ni 10%& ()- 3% ws3
M 10% ) & ()-3%ws3 nf 109%) & ()-3% "s3 ni10% )& ()-3% ¢ s3
' 109" () - 3%t uvuT2! | Z" 109 ()- Z"10% ()-9s10%& ()-' 109%: ()- 10 10
101 Y1Z" 109 () - | { Y7uT2! | | Cs310%F&' ()- Al 85310% () - ALOY' ()-! 10% ()- @
7" 10%&' ()-1b Z"10% ! & ()-*69>?1242! |
10, 810%' ()-! LF110%& ()-1.S10% ()-s+100@ ()- (310% ()-!s310% () - A?@NPf W
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10% ()= SP}gE2! Ly . o 3Hre 3010 5 -
*100& ()-1*109& A" 16% €))7 3fogR (V51 ¥t hibogx)Re: (- T 108md: (Vs& 3L
=101, Z10%GEE) ¢ ) 6- 981008, 8Li) ; 93105 () - 'JHI0%&T (30 (d, 1H); 7.30-7.45

(m, 2H); 7.65 (t, 1H); 8.20 (d, 1H).

5 Examples of pharmacological results

Table 1 below shows the results of the
pharmacological activity of several examples of the
invention product, as well as Tramadol. The results are
expressed as percentage of increased response time on the

10 hot plate test.

Table 2 shows the acute toxicity figures of
Tramadol and of examples of the invention product, where

the lower toxicity of the latter can be observed.
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plate
TABLE 1
5
PRODUCT % response time
(15 mg/kg, increase
intraperitoneal adm.) (n = 20)
Tramadol 218+98
EXAMPLE 1 546463
EXAMPLE 2 634442
EXAMPLE 3 327465
EXAMPLE 4 465413
TABLE 2
% response DL50
PRODUCT Cime
. approx.
increase on (mg/kg)
(20 pmol/kg, hot plate
Oral adm.
oral adm.) (n= 20-40)
TRAMADOL 8723 350
EXAMPLE 1 248472 550

10
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R2
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(I)
where R; is:
15
Rg
B

R, is: OH;
20 Ry is: H
or Ry and Rj3 together form a double bond;
Rg is: OH, -0O-CO-N(CH3), or NH-Rii;
Ri1 is: phenyl; phenyl optionally substituted by 1 or
more of the following substituents: halogen (Cl, Br,

25 I), NO;, C1-C¢ alkyl, Cy,-Cg¢ alkenyl, OH, or NHjy;

2. Compound as claimed in claim 1, characterised in that R;

is B, and Rg is OH or -0O-CO-N(CHj)2.

30 3. Compound as claimed in claim 2, characterised in that

it is selected from one of the following:
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5 - 3-(2-dimethylaminomethyl-1-hydroxy-cyclohexyl)-phenyl
2-dimethylcarbamoyloxy-benzoate;
- 3-(2-dimethylaminomethyl-cyclohex-1l-enyl)-phenyl 2-

dimethylcarbamoyloxy-benzoate.

10 4. Process for obtaining a compound as claimed in claim 1,
characterised in that a compound of formula (II) 1is

reacted with a compound of formula (III):

OH
15
R 0O
K R1i—C
CHy~N,
> CHs
20
II III
where:
Rz = QOH
R; = H
25 or Rz and R3 together form a double bond;
X = OH, halogen, _N/ﬁ ,  O-Riy or - co-
RlSr \/N
Rias = Ci-¢ alkyl, phenyl, opticnally substituted phenyl,
30 and

Ris = alkyl, a phenyl ring optionally substituted by
one or more substituents or a heterocyclic ring

optionally substituted by one or more substituents;

35 Ri=



" 886&I0Y YR () - &B&L0W YR ()- &B&L0Y Y& () -
' E=L=P=Q=R=U=V=WX=e XK>&6&1010" %407 940" % 410% %& () - &6&10% %&' () -

) 8681006 U ()- 86&10% U ()- X=e=h=t ====| [ : XK>&6& " 109€9&& ()-1 L APR20W
S10089%88 ()- 310989%8& ()- 93 ' 10%8Y&& ()- 10%BY&S& () -
'f 109RIRE () - =======|[: XK>&6& f 10%A#A& ()-1 S109BIR& ()- ~ 10YRIRE ()-

FL109%RYR&' ()- _109%& ()-F NLOWR ()- F===8>>>>|[: XK>&6& & / mlOY&I&&' ()-1
f&Y. f 10%RI&R&' ()- C s(1l0%RY&& ()-' "s(10% i & ()-' >s(1O0%RN&&' ()-'

&LOYRIRE () - >A??222?2?2?2@U4 3 - 10 W& tY-  10%9&' ()-

(MO 9& ()-10*9%10*% 10*9% 8F'10% %W & ()- @3 1099& () - @O @O [ : vU4
F'10% %' ()- ' 10%9%& ()- '10%9%& ()- 3 - 10%>p& ()- 3 - 10%9%& ()- "3 -
10%" p& () - AAAAAAB{YB8VU4 ' Z"10%& () gr,!' Z"10%>& ()- O S10%4 R${ & ()- !
S109&' () - S10%" % & () - S10% & () - B2Br BCCCCC! Cl obU4

s'10% % & ()-10"%d07%0"% 9109 9%&' () - 0% & ()-° >Yin 10989 () -
1 Z"10% N % 8& () -"CUC(CrCSCC D[ b4 09RHR& ()-9 " LZ"10% W& ()-9
$LZ"109%&' ()-9 f910% % & ()- 3S10%HU () 10% % & ()- DpDDvEyEEdF|[: bWU4
YIY'10% % & ()- Y+ 108K ()-@L* 10% % & ()- % 10%& ()- ~, F'10% % & ()-
LZ"10%& ()-9 Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43] c" "Headi ng 53] c" "Heading 63]c" "Hgading 73]c" "Heading 83]c" "Heading
93] c"A "Default Paragraph Font u@$)p. 168W <@ICHILNPRTVXZ\ A" bdf hz L N&r!; #
*1146; =2BdFTUVWKYZ[\ ] *_"abcdeu?5?W.!' ", "' * .. z/124q6589;

; 7<0<<<<<5&=FE=R¢===> @8R!, C -cHefoghi (ded;imp oo s ek y z{ | } ~6Ti mes New

RomanAri al Courj er .New' CEntr r C t .

| " HSYR! () *+, - . %12%%56@%€E§£' B%e%?e QQ&&%H¥1f§ substituted by 1 or

<=>7 @A\BCDEFGHI 1t /NOPQRSTR VARY ZPW g™ el ighigridd smopgl sganwxyZ,| } Br,
I), NOz, C;-Cg alkyl, Cy-Cs alkenyl, OH, or NHjy;

in an inert solvent, in a temperature range of

10 -20° to 120°C, in the presence or absence of a

condensation promoting agent.

5. Process as claimed in claim 4, characterised in that
said inert solvent is dichloromethane or

15 tetrahydrofuran.

6. Process as claimed in claim 4, characterised in that
sald condensation promoting agent is carbonyldiimidazol
or dicyclohexylcarbo-diimida.

20
7. Process as claimed in claim 4, characterised in that

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

8. Use of a compound of general formula (I) as claimed in
25 any of claims 1 to 3 for preparing a drug for the

treatment of pain.



