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2- Met hyl am no- 2- phenyl - n-butyl 3, 4, 5-tri net hoxy benzoate, its
appl i cati on¥®* Sl"ﬁé % r eat ment of chr BRTEPPRH3§25 5
Field of the invention The subj ect- gf £ he present invention is
optically pure (S) 2- met hyl am no- 2- phenyl - n- but yl

3,4,5-trimet hoxy-(s) 2-PRtEQAkGMin-20HH n’i-b[ 3,4,5-trimethox
addition salts "W phar maceut 1 ca accep € acr ds, err

preparation and t hei roenzeaketies -3pp h@atlon t@oﬁhent¥%§tmﬁﬂﬁ1of
medi canments to the treatnent of IlﬁofC@'h%n(icoiaQEOf various eti ol ogi es.

Technol ogi cal background of the in is a conplex
subj ecti ve phenonenon conprising a 20 sensation reflecting a real or

potential ¢ tl?f 24! £81 OR 1nv@991 Qe affective response which it generates.
In the +e§—p+aee——ﬁ&rﬁ—rs~d%scr|bed as acute or chronic accordi ng

to its |ntenS|ty and its duration. Thus, paln | asting for nore than-6

nmonths i s de b hr opi ain. |on fo thi I
differentiatio é %ﬁ?ﬁ%% ! Ep22 phfidh 1 %%g‘t s, 1% Bﬁf&?ylg’f R & h
can be found (S) on 2-pnet:u«f§2&mﬂm—2spmb@eﬂmnfcbuwges 3)f4 S-hter i mdtrtedx y -

Manual (FWéggg%égi %P%?f forrcfaand Co., INC). A partlcularly

©?“\ J\@
CH, CH,

its addition salts with pharmaceutically acceptable

10

acids, their preparation and their therapeutic applica-
tion in the form of medicaments to the treatment of

15 chronic pain of various etioclogies.

Technological background of the invention

Pain 1is a complex subjective phenomenon comprising a
20 sensation reflecting a real or potential tissue lesion
and the affective response which it generates. In the
first place, pain 1is described as acute or chronic
according to its intensity and its duration. Thus, pain
lasting for more than 6 months is described as chronic
25 pain. In addition to this first differentiation, pain is
classified in many ways, a summary of which can be found
on p. 1422 and subsequent pages of the Merck Manual
(French ed. 1988 - Merck and Co., INC.). A particularly
major problem is that of the treatment of chronic pain.
30 Conventionally, it 1is treated with compounds with
so-called analgesic activity which eliminate pain while

preserving the patient’s conscious state and sensitive



maj or problemis that of the treatnent of chronic pain. 30 Conventionally,

it is treated with conpounds wth so-cal l ed anal gesic activity .
whi ¢h el i m a3 &g wWhil e preserving the patient's conpCivepsB/O3&Esat e
and sensitive - 2- per cepti ons.
Essentially, these conmpounds belong to thé = nonsteroi dal

anti-inflammtory class (NSAID) aqr to the opi at e _anal.gesi cs and e
chosen and adﬁ?ﬁF@PE%%’aStoEsse“ﬁ&ﬁléﬁ(t's %%%?dlcﬁﬁ‘pfjbmgﬁ g%f%rﬁ%i ?y oﬁg? he
pain felt a“dnénﬁbsrgyaallCHhﬂﬁ-ﬁdﬁidmm3ﬁdnyﬂ:ceaxssagmﬂAImt icr khownthéat
these conmpounds cause _undesirable side _effects

during prol on@EéIa‘E?eaﬁfh%m%b’s%h apd pags sEWsen #hdse? dlﬁ%%éggg <hc?‘{‘)r

chronic pai npa+ehes aeeayuaﬁg td the figaenity tber apeutiadn cfhﬂﬁ( antp,
whi ch often gl aces excessive constrain .on the atl %ﬂb t}ﬁs
the NSAIBs t e\AﬁPéﬂthﬁ Pﬁetafaaéﬁ?éﬁﬂ?étc;%‘é’al&@ge&‘ec & OBt s

of prostagl angh8§ean@o&boﬁhagge%a%stehrQﬂi‘i’@é@ﬂ?@ab& SLdbnhléﬁﬂdcﬂﬂs of in .
cycl ooxygenases, are known to be able to cause i i

rious, in .
particul ar DastienheEsdPAARg PFELENTethnEE SR BRERES Sé‘FB‘e 3t TS The

Phar macol ogi ca Si Thepapedhires déiman ok idH marequidids eda p.
617-655). leur?téhe?ﬁgrragsarﬁe OBI ate analgeg;?)(cas m|an addi tion C%o

central effeﬁrsqu(enéspﬁﬁ@tr@rpﬁutdépre%%%h upnaus‘é%lc}énd"ftenvorﬁlc??ﬁﬁ or

peri pher gl, ( esf] Nahe20paliangl.t) Thakg kepwn Nmm@use
drug depgndenggégﬁéﬁgﬁenﬁéiﬁ% p. 21p5&\55l and p. 557-577).

this day, awmlpbr ipr @bleemrat:héﬁi@ﬂéﬁe Ca(é;)@a@tes dqgease t?*é%o?%?*b‘hsb?
whi ch has beeg h&%s‘é@%ﬁtahﬁflﬁgt Ordng fO8 £ 25altglgge}13@at HorodHeNi oy

pai nf ul cond| various forms, affect a considerable
nunber of peophhlbltlonclqrdlﬂgclwxmm‘ﬁésl acGdér d¥%‘gwxfott°heb%|albéeHe%‘Pt h

Or gani zation, 4,011 11 o0 canger aaffeﬁs&%l%qarmr5Q&Qslntest§auer @5aa
result of alac ui e care dition to cancer in the area

of pain &S5 of hemabmloglcalpasmfial edyaditens Thiet Pha mwfn i o gl R3Hdl Vi cal
com pone@#erggg{lg%g%ral Mﬁiﬁ( f g cenditinons §gﬁhe@. p. 617-655).

muscul oskel et al" "or-ver pain, neurologlcal pain, | )
Furthermore, the opiate analgesics, in addition to
central effects (respiratory depression, nausea and
vomiting) or peripheral effects (gastrointestinal
20 transit) are known to cause drug dependence phencmena

(ibid. p. 521-555 and p. 557-577).

To this day, a major problem therefore exists, the
resolution of which has been quite unsatisfactory, for

25 the treatment of chronic painful conditions which, in
various forms, affect a considerable number of people
including for example, according to the World Health
Organization, 4 million cancer sufferers who, worldwide,
suffer as a result of a lack of suitable care. In

30 addition to cancer, in the area of pain or of chronic
painful syndrome with a somatic and psychological com-
ponent, there are a number of conditions such as
musculoskeletal or vertebral pain, neurological pain,
headaches or vascular pain.

35



headaches or vascul ar pain. 35 - 3-
In the context of the conpounds of the prior art related to the
product of WQR¥014]hyenti on, British Patent -GB 1, 434PEPEPHMIBIS hed
on 5 May 1976 clains esters and car hanpt es of racem c am no al cohol s
and anong thema 5 famly of esters of formula (I1) [err] in
whi ch, nore papt icgl %rdn\/text ofR iﬁérkomgo{lﬁaél o£Rther [ﬂrﬁﬁe YT pgLREed
Rlerr] is a CLerr] to CJerr] alk [err] and err] which are
sinilar or diFPerdite aPéOﬁyéfCogéhf ther alIQ’@PfFf}OTm c@rartwm Paferkr]
is aryl optiogglhyssubgbist uhash idy 1o4H0 §1@é3?“@§76 cEAREN SRR 264
conpr|5|ng inter alia, a err] to C[err al koxy radi cal These
esters, i n caghametes of oracesdi j apino adgphols gaétircﬁnmf&t ithém a
tranS|t-|@hlbf&hggypggpgggbg§ g@dfggﬁ?F (rr@nesthetic properties, are said
to conprise anal gesic and anti-inflammatory conpounds ‘whi ch may be
useful in the 20 treatnent of pain in digestive disorders. Mreover, n
the Japanese Patent Application published der the No. 16416/1980 on 1
May 1980, there is described and Rt d gcess for the preparation
of 2-di nmet hyl am no- 2- phenylr 3 4, %rlﬁethoxybenzoate whose
racemate 25 is trinmebutine (IN snDIytlc activity (Patent
FR 2,369M - 1962). The Japanesg” a |c tion also exenplifies the
synthesis of the (+) and (-) enantioners 8 By the claimed process without
mentioning any activity of t he conpounds.

in which, more particularly:

R’1, R’;, R’3; are hydrogens
R’, is a Cy to C4 alkyl

10 R’s and R’¢, which are similar or different, are hydrogen
or a C; to C; alkyl
R’y is aryl optionally substituted with 1 to 3 groups
chosen from a set comprising, inter alia, a C; to C,
alkoxy radical.

15
These esters, in addition to motility- and
gastrointestinal transit-inhibiting properties and 1local
anesthetic properties, are said to comprise analgesic and
anti-inflammatory compounds which may be useful in the

20 treatment of pain in digestive disorders. Moreover, in
the Japanese Patent Application published under the
No. 16416/1980 on 1 May 1980, there is described and
claimed a process for the preparation of 2-dimethylamino-
2-phenyl-n-butyl 3,4,5-trimethoxybenzoate, whose racemate

25 is trimebutine (INN) with spasmolytic activity (Patent
FR 2,369M - 1962). The Japanese application also
exemplifies the synthesis of the (+) and (-) enantiomers
by the claimed process without mentioning any activity of
the compounds.

30
The study of the metabolism of trimebutine maleate leads

to the identification, in addition to other metabolites,



30 The study of the netabolismof trinmebutine nal eate Ieads to the
identification, in addition to other netabolites,

-4- of wo99/01417 (R S) 2- met hyl ami no- 2- phenyl - n- pttiyib9s/03s2s
3,4,5-trimet hoxybenzoate (Magari buchi, T. et al. Oyo Yakur i
(1982), 24 (5), 625-9) . This conpound, ~afinini s- tered by the i.v.
route, is sho to inhibit tric 5 notjli rats an to.red ood
pressure and ¢ | ower (?‘hg heart rat eé %quq—& eé’ty&d"rég’ug:f l]‘t hi s
racem c nmet ab@) 4 ,ts—txeﬁhémbxybede\fEe f oy aleieadyl | ri rebukkneal. oyo
denonstr at e: - in Vi tro gonLs ity for the

opi at e r%%]é‘b’fbrs(lggﬁ aff%‘hl t(y5 whi @#’ gfﬂ &@lﬁodﬁ?’ﬁ?ﬁu‘?ée” t‘%’gﬁ%r']

and [err] typee#&datsy reseptions, wBueB,affsnidiswn cesfiimhibet gasastiicvity
of the studi ed products on gastroint estinal notility via the éerl pher al
opi at e reCept®RsI¥RoradF. rats 13ndy) tog refuce BiRadar Fssufﬁ%ai‘{)

(5), 404-7). Wi4dwUtne heaty rEiked specificity for a subtype, this op| ate

affinity is confirmed (Pascaud, X. et al., Gastroenterol. Clin. Biol.
(1987), 11 (3), 77B-81B), - in vivo, in dogs, admnistered by the oral
route or the R4hididhal OWtddilds | restAbki shedehbat MRV Pard, Cicatied in
the effects of trinmebutine on the gastrointestinal and colic motilities

(Bueno, L. etNRIMB %twmﬂ@wlt@mﬁbutlnefaQﬂmOI(Slfgfeaﬁ)e 11 (3) 90B- 93B) .

By th I t NDT f t
e?‘/f ecte OE@ \r/\grjéﬁ :Vnitr |b|ge§g§§uﬁ an‘f1 {Pngg S, gﬁ gugg %ﬁ‘i%%e "
effect of the producte byaﬂno‘é%'flﬁ&tgu'v&{ﬂcﬁﬂ 0§ hB%e modeﬂaq;%epf&fstﬁé he

mucous nenbrane or subnucous menbr ane at t he antroduodenal |evel (Qu6,
M et al., J.amhad Mype ofhwiteracetepfdP88) wh#bh( 2ZF¥in8¥3eb) confirm the

activity of the studied products on gastrointestinal
motility via the peripheral opiate receptors (Roman F. et
15 al. J. Pharm. Pharmacol. (1987), 39 (5), 404-7). Without
any marked specificity for a subtype, this opiate
affinity is confirmed (Pascaud, X. et al., Gastroenterol.
Clin. Biol. (1987), 11 (3), 77B-81B},
- in vivo, in dogs, administered by the oral route or the
20 i.v. route, it is established that NDTMB participates in
the effects of trimebutine on the gastrointestinal and
colic motilities (Bueno, L. et al., Gastroenterol. Clin.
Biol. (1987), 11 (3), ©90B-93B). By the oral route in
dogs, NDTMB promotes emptying of the stomach, an effect

25 which is inhibited by x antagonists, which suggests the
effect of the product by 1local stimulation of the «x

receptors of the mucous membrane or submucous membrane at
the antroduodenal level (Gué, M. et al., J. Pharm.
Pharmacol. (1988), 40 (12), 873-5).
30

As reported, the prior art most closely related to the
subject of the invention is {(R,S) 2-methylamino-2-phenyl-
n-pbutyl 3,4,5-trimethoxybenzoate, a known metabolite of
trimebutine. Up until now, the studies carried out on

35 this metabolite demonstrate activities similar to those



30 As reported, the prior art nost closely related to the subj ect

of the inventionis (R S) 2-nethylam no-2-phenyl - n- but yl

3,4, 5-tri meW@B/Mdtizoat e, a known netabolite of t ri mebut PEBEPA803825t i |
now, the studies carried out on 35 this getabolite denonstrate activities
simlar to those of its preclrsor, which leads to the

metabolite belpdirs SEALEEErM WhAl ! 16LBR! QN ihel NRoONEE Bl te ety Of
trinebutine, Teported to be a nusculotroprc antispasnodic compoun

whi ch nodi fi esredibteld gositilve pasttiildipatiionvolivi nghe$ eveerl bheaffect of
encephal i nergj ¢, | aclLyi Lch | he Jntiest :
motility and%n%k@%f%%’ss%ﬁ%{%e&h#é Pﬁhiabﬁlsﬁﬁlg;t?g#lgt'idnﬁla iagﬁé’l(fi\%cda|
phar maceut i catompouni cWhboar podif903 &He digesi3xp. rpfdditivhe inyedivitg, a
parent cogppound of _th e i ry | S : k€6 of vt

I nventi on?’[p [ pBFE%FﬁS%% us%ﬁp?‘ﬁﬁﬁggg% tar#srr}g %tfoi n%?g#ﬁg%xe Iwrhelra&?lrrent
of functionalstimelatess the inteléigadt muititldstyi rerid tmakes apd dosshidls e
ducts and, caonsequent l,y, Ln_ relieving. patjg f i nful
mani f est at i on&° r th?lﬁtg fl%omaffﬁgge a#glgl\r%gg%?gﬁeﬁr&asﬁs%rhead:tg!r%seutgﬁgaslt udy
of the conpoudtist havanyg af fiddt yeflor - p.t&Hed opi &hesy edd orgcemhta, t lae

conpound has an asymmetric carhgn at t her ehy ner at.i Rg t.
enantiomers WEFERL  SPRRRMS a%’gol % cohfi gutat l(§>r‘|t%((erR g?ug)h aﬁll t &% 20

equi nol egol arsub ¢t € oxal krd (BB erntotemAt &5 | potenkhabby usdéhal, tHake
affinity is steregspecific, that is tq sa referentjal,.for .one of. t he
enanti oners. W‘E%h‘g%lrﬁ?'on,m tget ﬁgea&:ﬁﬁq o%rguw)fﬁon?i}edlﬁfjﬁﬁggts of
affinity forthd hgastroieeepitdnali steattedirlt oferties bppesedutios t laad,ess
active 25 or even inactive enant ieﬁ_rrer .cal | ed di stoner Tri i ne

and its metafRRIRINBTIVE conpPi s StHEVdR%e Patiffifthet?tc Eg?boﬁlagt% M-and

are racem ¢ madifesStatded-resultigd | from nthedeatdimortdedde opi ate
receptorsS they both 30 have a eutoneric form having an identical
absol ut el configuration given the nature of the substituents of the

As regards the study of the compounds having affinity for
the opiate receptors, when the compound has an asymmetric
carbon atom, thereby generating two enantiomers with
opposite absoclute configuration (R or S) and their
20 equimolecular mixture called (R,S) racemate, it is known
that the affinity is stereospecific, that 1is to say
preferential for one of the enantiomers. By convention,
the enantiomer with the highest affinity for the
receptors is called eutomer as opposed to the less active

25 or even inactive enantiomer called distomer.

Trimebutine and its metabolite NDTMB comprise the same
asymmetric carbon atom and are racemic mixtures. Poten-
tially, in relation to the opiate receptors, they both
30 have a eutomeric form having an identical absolute
configuration given the nature of the substituents of the
asymmetric carbon atom which does not allow inversion of
configuration and also due to the fact that the
N-demethylation does not modify this configuration
35 determined according to the Cahn Ingold and Prelog rules.

However, while the enantiomers of trimebutine were



asymmetric carbon atom which does not allow inversion of configuration
and al so due to the fact that the N-denet hyl ati on does not nodify

this configvpaswmam 35 deternined according to the Cahn | ngpbflrpashsgise! o9
rul es. However, while the enantioners of trinebutine were

- 6- prepared as nentioned in Patent” P 16416/ 1980, those of its
nmet abolite, NDIMB__are new. Gven the a nt agequs rties of the
racenat es andngp?58Qiﬂ&ﬂ?ﬁ§%ﬁ°%?é in g%%ﬁﬁi?iggfﬁﬁﬁ%GEgggﬁhe§ OSFO&UEtS,
t he Applicant ihas mé-adleittekeNDIMB, | nave t hewandsiveryi vhestadkyarfaddmsse
conmpounds, enantioners and_racenates. The work reported.inh this
report has shBﬁﬁpﬁg‘fﬁﬁéul%ﬁl 3:%3 r@ﬁ?ﬁ????ng‘?’ﬁgt rﬁi{ Fh@ ehal et therdofo s)
confi gurati onegtohBrithefsmisbdoirt et hEBENB, pro@icty | shad aﬁﬂplﬁbéﬁt)ﬁﬂfas@ n

t he light of its affinity for the opiate receptors, exnhlibits, i

n
vivo, party cuPRARYa46RNt BB 0L arB i @t ofrt V%O StRAY bl ith®S%n in

the treat nent cehpelih@Bl CeRdhfioh8dee8nd rackhag®ste of its low affinity for
the opiate receptors 15 conpared with its (R) antipode, this enantioner

proves, in animals, to be a potent anal gesic, |acking opiate side

effects,  inThephRr@CRMHEM inMRHRISS repdWti CRas sBb®n parteiigsantative
of chronic pain. 20 Summary of the invention The invention rel ates

to optically PHFBRTES}Nglyelthoi. the epanolomYhed| {Sh- Fonfiiguration of
3,4, 5-triyet hexybenacaAite NHBMB, 24dHNIiGhetAlds W tdy Apfdmcent ivgal |y
acceptabl e acids, 25 and the process for preparing them Accordi ng

to anot her aspeght Pheiithvadifian tivefared e oPiatifediasiariio msonpustitiidey

ggg})iﬂczlt ingnt ihgﬁte rﬁiQf&OUBQ:?tiEB@hfly ad¥EPA IR aRd15881E TRIARAUldL

for application in the treatment of chronic pain. Indeed,

in spite of its low affinity for the opiate receptors

15 compared with its (R) antipode, this enantiomer proves,

in animals, to be a potent analgesic, lacking opiate side

effects, in pharmacological models which are

representative of chronic pain.

20 Summary of the invention

The invention relates to optically pure (S) 2-methyl-

amino-2-phenyl ~n-butyl 3,4, 5-trimethoxybenzoate, its

addition salts with pharmaceutically acceptable acids,
25 and the process for preparing them.

According to another aspect, the invention relates to
medicinal compositions comprising these compounds, their
preparation and their therapeutic application in the

30 treatment of cnronic pain of various etiologies.

Detailed description of the invention

In a first aspect, the invention relates to the optically

35 pure (S) 2-methylamino-2-phenyl-n-butyl



30 treatnment of chronic pain of various etiologies. Det ai | ed

description of the invention In a first aspect, the invention rel ates
to the optiwat99%0183 pure (S PCT/EP98/03825

2- meLhyl ami no- 2- phenyl - n- but yl -7-
3,4,5-trimet hoxybenzoate and | ts addition salts with pharmaceutical ly
acceptable acj ds aII e r st hat,,.Jin
addition 5 td%fhetgﬁgﬁf%éﬁ P?téstg%ﬁ|shedgaé%%%gﬂ%gltogaﬂt%ngwith
ceutical i ndpdiaryasteandaads,y Hwepmapdundcuslssubst an- tially purified
fromits (R).antipode, which neans that for a mninumoptical purity,
the product according to the invention contains at | east 90% by wei ght

of (S) 10 enantdpijﬁimaldry pmpet,esSledrdi ifsemmdtelm,toodnttﬂiarts | Essaddiabion  10%
of undesitabl e ( ntlo any c¢ e referred o | _
purity cotresfon Fﬂéf’ngf pa‘tlrlty ﬂg%%hs%%%oﬁ‘ﬁf:ﬁijgmgt %e |§h %ﬁ?on
cont ai ni ng aTceluftaSS:hl in88%thy w@t@tﬂiaﬁds,(S)tmmarcrompmndor;.sat smnmstan—l%,by
wei ght 15 of R) ena red as tlca
ottty ¢ neda ik e DA BeRtr dERedy SRpresTea: whitn Hhar bt

met hods. forBYa agdhti @ Septliscan tbuamawacmet lpﬁd;dny~accae1afoalemle1gacws 20
an extensive |list of these acids w |l Qe f ound 1977,

66, 1-109. Th@i‘@ i FOYgRht e oCBY gdmSe 2t LRATs a?lgé r%%odfﬁph rmaQ befsn)g

nont oxi c3 0 SU%ﬂa@hm@r or eX@qf@i@sm&r abf@ar@ntmy;ir eohlt@ing, 148 Uthgn
phosphori c, sucm tartaric, citric,
mal eic, 25 RPEr o?§na‘|1%ﬁi%51r%}é}1€z’0| ®) feti’r?d‘rtll@mert -ol d8nedhiVf offEe: andhe

i sethioni c agird¥eapddt heddikal Hawavaly tBsrbygpesdd orts, thatmalesd ¢ and
tartaric acids are preferred, especially, the natural L(+) isoper of
tartaric aci gompound according to the “invention containing’ at least
99% by weight of (S) enantiomer or, at most, 1% by weight
15 of (R} enantiomer which is considered as an optical
impurity, these levels being determined by appropriate

analytical methods.

By addition salts with pharmaceutically acceptable acids,
20 an extensive list of these acids will be found in J.
Pharm. Sci., 1977, 66, 1-19. These inorganic or organic
acids are recognized as being nontoxic, such as for
example hydrobromic, hydrochloric, sulfuric, phosphoric,
nitric, acetic, succinic, tartaric, <citric, maleic,
25 hydroxymaleic, Dbenzoic, fumaric, toluenesulfonic and
isethionic acids and the like. However, the hydrochloric,
maleic and tartaric acids are preferred, especially the

natural L(+) isomer of tartaric acid.

30 The invention also relates to a process for the
preparation of the compound of the invention and of its
salts. The process for the preparation of (S} 2-methyl-
amino-2-phenyl-n-butyl 3,4,5-trimethoxybenzoate consists
either in preparing the racemic mixture and then in

35 resolving it, or, according to the preferred process, in



30 The invention also relates to a process for the preparation

of the conpound of the invention and of its salts. The process for the
pr epar at i onwi og@u172- et hyl - am no- 2- phenyl - n- but yl PCT/EP98/03825
3,4,5-tri met hoxybenzoate consists either in preparing the racemc

m xture and then in 35 resolving it, of,8atcording to the preferred
process, in . . . - 8- carryi.ng out its
chemical synt FRETEIRY o ¥hardtiSonEPeRical s¥theHs L) QESH%P %F&ben.
The process ipyedwvtsgrs esdl (8) arorofi geatriasrem ¢ conpound 5 consists in
using an optically active acid to obtain with the racemc conpound
treated two diastereoisoneric addition salts which are separated and
fromwhich thEi€e proceSsgengbavetdy kesanuapphof atlge t reakmeot copeund

enant i oner of, (S) configuration, eut r for the rposes of._and, 10
accordinQQJ)??Rﬁ%éﬁgeﬁ? o) %ea?n@%ﬁ{?%ﬁfyaﬁﬂth%oa?ga EQ Ogteéﬁngﬁﬁive
StUﬂydO; itg_ﬂhétom‘%l’cielﬁli(c!?) @dﬂ?{bdmﬁﬁ- h|t'freb$:ed_ BAS0 ﬂ@g%itt):blrlépti@pgléei@
nmet hod for direct, resol ution of t he raceni c_ _conpou y |iqui
chronatograpﬁ#%é?%?%h?? Fs W%IGBI@ﬁ? ﬁﬁparat$%m€ggng%qk %?%g%rFQGrﬁethod
of prepafat'QﬂsoéeﬁéQated,2by9$EYS%ﬁ}6%r2a@@eﬂYéaﬂm@Hty|the enantiomer
3,4,5-trimet hoxy-benzoat e is that by chem cal synthesis from precursors

of (9S) cf i g&P at FORE IR ERE e n BUAPRP T ofRY sttdie aBUERBAAS| Poand

diagram ip accoddid@dSi fige Ihifbct COFPLEX Dydeh€eoslerangdaisgomeber an
or alum num (S) 2-fornylam no-2-phenyl-n-butyrjc acid ~(111) 1n order
to obtain (S)CYRAIHHAR ABUIY pRényiten-distopeEipol(RY | @ptipede. jRt 1s

esterifying tisaAnpbpesgheahaly dd ) aVirdtidbd €A88NHirectChos&M G QoA of
3,4,5-trimet hoxybenzoy| chloride according to a procedure A = and

nethyl 3, 4,18 (F3ReMbX yBREMROM D by l%@ébﬁithﬁOft‘%)t%gb?B@éd%eaBCPﬁréEder
to obtain (S)egium?- Met hyl am no-2-phenyl - n-buty
3,4,5-tr&gethoxybenzoate
However, the preferred method of preparation of (S)
2-methylamino-2-phenyl-n-butyl 3,4,5-trimethoxy-benzoate
is that by chemical synthesis from precursors of (S)
configuration which essentially consists, as shown 1in
20 diagram 1:
-~ in reducing, with a complex hydride derived from boron
or aluminum, (S) 2-formylamino-2-phenyl-n-butyric acid
(III) in order to obtain (S) 2-methylamino-2-phenyl-n-
butanol (II),
25 - 1in esterifving the amino alcohol (II) with a reagent
chosen from 3,4,5-trimethoxybenzoyl chloride according to
a procedure A and methyl 3,4, 5-trimethoxybenzoate
according to a procedure B in order to obtain (S)
2-methylamino-2-phenyl -n-butyl 3,4,5-trimethoxybenzoate
30 (I).



30 (I). -9- [err]

The, subject of the invention is also the use, as medi canent
of the conmpWmep/qI#y? of the invention and of its salts, aRCT(BPY8/03825t he
conpositions in which these 5 products arg used as active ingredients and
whi ch are I ntended for the preparation of medicinal forns usefu

for the treatnent of chronic pain. As previously stated, the
Applicant has wundertaken 10 studies to deterniie t he
stereospecificity of the affinity for the qpp# 8ptaors of the
(R and (9S). enantionmers of the netabolite NDIMB pared wth the
|atter which is a racemate and with _the precursor, nams ocHy trimebutine
TMB. This in ro study reve a 15 pﬁeferentiq&Haffinity for the
(R configurati eyjcomer hydride j tpegbd with a eudidmic ratjo in
relation to the atipode or 0.3t N orITtiTEVvar rous p, [eV?] and K
subt ypes, or iy, other words the aﬂﬁgrﬁﬁy of the (R) eutoner is 2.5 ~
to 3 times higher tRan the (S) antipode for tfede 2 receptars. Moreover,
the respective aff¢mities of the TMB " and NDTMB~T es ‘are not very

different, the affinity

OCH
OCH 3

The subject of the invention 1s also the use, as
medicament, of the compound (I) of the invention and of
its salts, as well as the compositions in which these
S products are used as active ingredients and which are
intended for the preparation of medicinal forms useful

for the treatment of chronic pain.

As previously stated, the Applicant has undertaken
10 studies to determine the sterecspecificity of the
affinity for the opiate receptors cf the (R) and (S)
enantiomers o¢f the metabolite NDTMB compared with the
latter which is a racemate and with the precursor, namely
trimebutine TMB. This in wvitro study reveals a
15 preferential affinity for the (R) configuration, eutomer
in this trial with a eudismic ratio in relation to the
antipode of 0.3 to 0.4 on the various p, 8 and x subtypes,
or in other words the affinity of the (R) eutomer is 2.5
to 3 times higher than the (S) antipode for these
20 receptors. Moreover, the respective affinities of the TMB

and NDTMB rac=mates are not very different, the affinity

of NDTMB being, however, lower for the § and x subtypes.

Continuing the in vivo study, the Applicant used NDIMB
25 and the {(R) and (S) enantiomers 1in tests which are
recognized as being representative of chronic pain, such

as.



of NDTMB bei ng, however, lower for the [err] and K subtypes.
Continuing the in vivo study, the Applicant used NDTMB 25 and the (R

and (S) evwobyorers in tests which are recogni zed paT/RPLENDS2S
representative of chronic pain, such as:

- 10 - - the analgesic activity or tHe Ttardive) tonic painfu

phase caused by _injecting a fornmal dehyde sqlution into the |l eg..in mce,
- the analgesTcQ&%i?ﬂ?%é%ﬁ%?ﬁﬁfﬁﬁ%l p8Paﬁﬁ§%igt?ﬂ%ﬁ%%h teng g ﬁﬁéf##%
rats. ThRasesWauseaf bie ingsict ishowva s ficpmiadidegiyie hadltheofiS)into
enanti oner, WEECh has.a lower affinity for the opiate receptors,
possesses, BotBPny™ ™9% the tests, an 10 analgesic activity

equal to or greaher dnaryeishe ragamicy on NEAMBnasdhiyberGRyeanta podiceshi ch

activity ou] d be ., considered to be particularly advantageous since it
is only vBYyPEEZt1BIFICDf an opiate nature. Indeed, in contrast to
the other two conpounds, the analgesic effect 15 of the (S) enantiongr

is only partially inhibited by nal pxone, which i s known

as.an
ant agoni st of TRReTesultsy ofy they bpPEE e SERYI FRERIS S ci Brel gpethgge

with [err]  enahfishéy, whient heis o ud¥weel athinitpfodvet the opidales
representative of specific chronic pain such,as neuro- gg pat hj ¢ pain
db

caused by_Iigé?F%ﬁt%¥sthegﬂﬁ%%ﬁﬁﬁsnerv%?%?rdingpaﬂﬁ’ca& §e§§§eriﬁ§hta
di abet es 1induggd1 h¥sSET gRtivity! @EREGIIN £ bt Freatdral Soabehnyi aratlensitdidy
inrats in which an_ inflammatory ain has been  triggered Qéh
carrageeni n cBRTYREmand sléévaﬁﬁ*hgéntﬁﬁ%dqry, WhRED( SFCBEViEKant RS ows
no nor phi ne- £¥Re; qutkéAdranabe %fafr‘%(ikularlgrm hdPan ¢ Sgd Rl s aRtinpede; £ when
used in a test reputed to _reveal dependence phenonena follow ng
repeated adni @RSY Veryr MarddagdflyopPat edfir uggiate nature. Indeed,” in

contrast to the other two compounds, the analgesic effect
15 of the (S) enantiomer is only partially inhibited by

naloxone, which 1is known as an antagonist of the

so—-called opiate analgesics, especially of those with U
affinity. Further study of the product on models
representative of specific chronic pain such as neuro-
20 pathic pain caused by ligation of the sciatic nerve or
pain caused by experimental diabetes induced by strep-
tozocin in rats, and also behavioral study in rats in
which an inflammatory pain has been triggered by
carrageenin confirm this advantage. Finally, the (8)
25 enantiomer shows no morphine~type withdrawal effect
unlike its (R) antipode, when used in a test reputed to
reveal dependence phenomena fcllowing repeated adminis-

tration of opiate drugs.

30 Considering these in vivo studies and these analgesic
properties, the (S) enantiomer which is the subject of
the invention is, in contrast to the in vitro receptor
study presented above, the eutomer as regards the
application to the treatment of chronic pain such as for

35 example during osteoarthritis, polyarthritis,

spondylarthritis, postsurgical pain, trauma, painful



30 Considering these in vivo studies and these analgesic

properties, the (S) enantionmer which is the subject of the i nvention
is, in contvwepdewithe in vitro receptor study present edcTaPos/Es2s t he
eutoner as regards the applicati ongo the treatnment of chronic pain
such as for 35 exarrple during osteoarthritis, pol yarthritis,

Spondyl ar tr 4dcuc o ROS! 28] Cb1 B8k Pons §augﬁ%ttaefbﬁfy&= a i and

seq e zona, p europat atron o
al so vascul araMdNaSGHéLaguc@ratl@er&l SughoraS/aiaﬁﬁésétlS Qprcéfrarlcos@ The
conpound of the.dinvention and/or one of its salts is adm nistered to
the patient in a nedicinal form adapted to the nature and the
seriousness of the condition to be treated. The daily dosage in humans

i s usually befwee a ctl |nrd|et [ y :he
taken in :yfo eltsrlleng Ch %ourgdw deggﬁo%glggn%oﬁ% d?&ﬁs%p;%epaﬁed@gcggrlgg l% _
to techni queadﬂmrmfstaarmed:ommmaorpqmresﬁnanklal Imﬂmcrutaﬁe formalatda(pawpﬂr |,se

fromO0.5 to 75% ht of_ac , redle 9 5
25% of apptfo q%/% ureei%rcllgp?:éﬁt §Sni (‘:"hS% cal ?/n%%g& ygl cal I y

conpati bl e l&remﬁdﬁthEheacdamQr tdogagei emt hmanasmt ouswdol By n beddieennal

forns adapte to the,r eof admini stration, enyi d. i m.ting
exanpl es, % &% 2 Cbgf;‘r c%a?%aa?%:b‘f%tlsngredl%%b wsﬁ”g(gh %pggl Fgrgfglels%gel S
for | ocalloapmzlmﬁ.te osr odiviided doseisusiGeEnpeiippiortss, prepmrecﬁl agsordfiiog

i njections r 20 .admnistrati.on by the oral route, are ptepared.

Mor e preci seﬁﬁf escr}ré]dﬁ‘} "fl'He Ibr SSOFR t %er%f)%?%S ski ??anlf}f tlhﬁe
conmpound of td¥e | nueddie from hy. 3 esodut?oHn o}fuytheeighenabe zﬁtlar)a as
regards the msthdﬁxf“t resol t|o wa%agter |so ric salts,

consists in rédtts Ye r?t?: t&ﬁ)pl’%BFl at® soFPBﬁPPrﬂmaFﬁ an
optically actdmgirAGmtsSavhich are chemlcally and physically compatible

15 with the active ingredient so as to obtain medicinal
forms adapted to the route of administration envisaged.
As nonlimiting examples, tablets, sugar-coated tablets,
capsules, suppositories, gels for local application or in
occlusive supports, solutions for injections or

20 administration by the oral route, are prepared.

More precisely, as regards the process for the prepara-
tion of the compound of the invention,
- by resolution of the racemate:

25 a) as regards the method of resolution via diastereo-
isomeric salts, it consists in reacting the racemate, in
an appropriate solvent, with an cptically active acid so
as to form two diasterecisomers which are separated by
the difference in their solubility in the solvent. The

30 diastereoisomer with the lowest solubility precipitates
and it is isolated by filtration. The salts separated may
be recrystallized from selective solvents to give a
satisfactory optical purity or they may be treated in a
basic medium in order .to regenerate the respective

35 enantiocmers. These may then be purified by

recrystallization or used in a second purification step



as to formtwo diastereoi soners which are separated by the difference
in their solubility in the solvent. The 30 diastereoisonmer with the | owest

solubility pr@si/q@ut7ates: and it is isolated by filtrati onpCT/iErosuaBiss
separated may be recrystallized from éel ective solvents to give a
satisfactory optical purity or they may treated in a basic nedium

in order tq, eﬁ?ft%fr?&enévpe a{ £5PEEL |za? e”aQI:‘cQ Ef1y 15*1%59 anf™®Y

t hen be pLinl f1eo recrysta I on or In a second
purification cmtelr;ally actlve acid different from the. QQecedlng oye -

formng new dfr?{t e%ﬁghﬁﬁ’gﬁé%s Opch 0”%'3%?"“ t Boffionl Opﬁé&é" ! yf&Ct' ¥eaci d
different fro he "precedi ng on enant 1 oners aci d

comonly usezkepdmatiorheof d;ﬁseqfarreammm@wum @@tléirseolagémerbrf 9933{50§re
by way of limting exapples,  .those cj ne, err]
phenyi al aRi né’orfﬁo“‘tl’r%nlg N- EXP PRSP at eFF@SS vaPi veé" yiﬂ%‘ﬁ% Craci h‘,’ of

mandel i ¢ aci ndiy AL aakd @@Qlfhwicarboﬁﬁiﬁé&' GRid s tdeFd v at bres.
with acids, or alternatively canphani ¢ aci br ono- 8- canphorsul fonic

acid and itsmalgc mmidi oof | Bendebicaagitnodf LariaTiforanbe hghehéhpidcet i c
aci d. The enaud QBN s 0f ohhea@rﬁ&ééﬂ@gevaodﬂmaeaagl Y or aq»e@rha@&eqrg,d
their use has been docurrent ed; they are t herefore appropriate for "the
resol uti on ofcamphandcenacéd, 3opreme Hreappearsehionriana®iskt @ edtiSched

w th one f 15 the enantioners, The prepar.at.ion_of e

di ast er ea) SO I OR 1 A Wit st &~ methf’ﬁyr-gé'g?ilggﬁmfco)}“%grr\lgﬁ%ﬁengflaf:gécélr?at e
or_gf m xt ur edi@.beThe é&ﬁﬂfl ﬁdm@roﬁurtﬁéed idiDdBO.a?tit@fo&mQchi‘a:lqu t he
aci enantiaoner .in solution in a salven a.m xtur sol vent s
which are prdferd@hly eBdpIHsey Usk ?liﬁ docwgefﬁg \iﬁqfehyv\éf &r,

and whi ch ar e-héstegldne Ca{mﬁejprlrawa for atﬁ@h('ﬂe%,olultabim&ﬁf the racemate
| ow- nol ecul ar - wei ght acetonjtrile. Pr ef erabI% E
reaction is O ri Bﬁ?lfhcétj’r%?l 8 |ar?3’25ml’é’tul’1’é%of3nrﬂr€pﬁgn&ltd} 8t 8fte by
reacti ngysforcrne @t idkers. product to be treated, fromO0.5 to 1.25 nol of

acid enantioner, at a tenperature between 20[err]C and_ that of the
The preparation of the diastereoisomeric salts consists

in reacting, for one mol of racemate or of mixture to be
separated or purified, from 0.25 to 2.00 mol of the acid
enantiomer in solution in a solvent or a mixture of
20 solvents which are preferably completely or partially
miscible with water, and which are usually chosen from
alcohols, ketones, low-molecular-weight ethers or
acetonitrile.
Preferably, the reaction is carried out in solution in
25 ethanol, methanol or acetone by reacting, for one mol of
product to be treated, from 0.5 to 1.25 mol of acid
enantiomer, at a temperature between 20°C and that of the
boiling temperature of the solvent used, which is
generally preferred. The salification is complete after a
30 period of between 5 minutes and 3 hours. After that, the
reaction mixture is left, first at room temperature, and
then optionally at around 0°C in order to crystallize the
least soluble diastereoisomer, which crystallization is
optionally facilitated by seeding with crystals of the
35 expected salt. Upon completion of the crystallization or
at 2 time which is judged to be appropriate in order to



boiling tenperature of the solvent wused, which is general ly
preferred. The salification is conplete after a 30 period of between 5

m nutes and WO R¥UAY After that, the reaction m xture i sPFEEPISA3B2St at
room tenperature, and t hen opti onald yysat- around O[err]Cin order to
crystallize the | east sol ubl e di astereoi soner, which crystallization is

opt i onal I?/ faﬁHAi]Erat ﬁtﬁu@y aegzl’.ifélg V\bphlcaystphsmi/,thehaah c&ﬁmcauadzsaaidt
Upon co etipon of the crystallization or nme i C ed to
bg apprggri at:gxqsr}:e(ﬁ%sof\{fr i1s separated by ?15.l:ratlon ‘rﬁelﬂ%
obtain the degidssk,opéasnl c@miatlmnt;hea coyskakkbdedomer Grasifiredi goM is
separated by filtration. The t WO hases, each containin

B3, &
di ast er eoi sorf®3RFT PRdlEBSET deg@e@at Arortreated JeBrERteAYe Aldbedd

separatel §y, egidhepur®fitatiBHridf C%Heonsﬁité he osalbsg, r@leégé ret eage  of
t he enantioner, fromits salt, whi i's carrled out al kal i ne
treatment i FRERFICREE ﬁ’éﬁmun%tsfélall&medw pgh is fFPFFéFpono‘éF &% r % i-on

of the enantin®]irel eagedatment D) iffS rLGaESSs t NRHeSR!, Ut | phL Dbwédle by
racemate or the 10 purification of any mxture of enantioners by

col um | ifgiuitera telifro et GortaRnE Loy & d'ﬁ’@ egrRntdiomedy redGdsttid-al
supports can bgeA‘ésed Fegishi Ehéepﬁéé‘élﬁﬂlon of Nithe FAcARULPOAL @he
method is apt ed rom that described in the publication JP

052157361 &nd Revridiisad tiop 19 uankg, mixsure stqff | FanFiomse, byCaﬁﬁéiéym c
esters of 1;qfd ySéﬁEBﬁatgsgﬁgﬁfhas Jd18 phasecfhi-£ 8l cely A nEauRRhar

Diacel Chem) and 1 n carrying e elution using a m xture of a
buf fer sol ut |swp(orr¢rs eeulﬂeﬁO[f@rrr]thlsNé@IP@Féltrl]On 0.1 M wth a

wat er - mi sci bl 0rgagic , gggggatéugi}? t)}ﬁ;c? Cefa%%bttr id € from tﬁ)ét

chenical synt he5| s from p Sors o enantiome- and the
(R S) raceni deasicttitpeg dfn 2thierpyblicatiagni d8- Mﬁéﬂ;ﬁla et geneistacis

e o <TPIN ugdBd, CHELl stacBhenA At bandescrebarbifl Sobudiaal abe I

of Am repar e ese conmpounds, an
advant ageouspOéd’&@tC@:hamideofSU@heasprtdtﬁetha@@)néihStr@lCEd 0J r(éaﬁpllngr

pr opi ophenon hh tas m . cy n jLUm.. C te, by
t he Bucheret% \gré Cr:%grg {’iors‘lﬁlplé1 i %&&&ggatgu%bttg%gn%g???bn EHQQ{E‘ e
5- et hyl - 5- pheviydthyeartDi & wmfflan solution (for example HCl04 - NaClO,

0.1 M) with a water-miscible brganic solvent such as
20 acetonitrile.
- by chemical synthesis from precursors of (S); the (8S)
enantiomer and the (R,S) racemic mixture of 2-formyl-
amino-2-phenyl-n-butyric acid are known and their
preparation described (H. Sobotka et al., J of Am. Chemn.
25 Soc., 54, 1932, p. 4697). To prepare these compounds, an
advantageocus adaptation of the process consists in
reacting propiophenone with potassium c¢yanide and
ammonium carbonate, by the Bucherer-Berg reaction, in
order to obtain (+/-) 5-ethyl-S5-phenylhydantoin which 1is
30 subjected, in an alkaline aqueous~acetone medium to a
stereospecific salification with (R)-a-methylbenzylamine
in order to obtain the addition salt with the (S)
enantiomer of hydantoin, an insoluble salt which 1is
filtered off and from which, by treatment with an acidic

35 solution, (S) 5-ethyl-5-phenylhydantoin is obtained in a



30 subjected, in an alkaline aqueous-acetone nedium to a

stereosoecific salification with (R -[err]-methyl benzyl am ne i n order
to obtain tmoewistn on salt with the (S) enanti omer of hyda/EPes/ess2:an
insoluble salt which is filtered off and fromwhich, by treatnent with

an acidic 35 solution, (S) 5-ethyl- T)h’e%y'[ hydantoin i s obtai ned i n a

progess of p:l%tg?tfe%f g%ﬁgg!ikggﬁ{;wygrﬁ%gg(%éft Qgggﬁtg |é)%a%%%oqulq}%/}a toln
conventi onal Iprocesdysif qban—zem; Em @nsBd kh68 ne aqueous nedi um at 140[ err] C

in 5 ord bt t jch
Nt ormyl at 1 AR Cer | e AR I eacPEng WATR R o1 s e opaty ©

acetic anhydrnﬂfrcblyﬁdj,erlho abt atLhaQ.S)le aqueous medium at 140°C, in
2forrry|a henyl - n- but aci,d (L1LI o |

2- For nyla rzd%%eﬁﬂ-ﬂbfyﬁ% I‘Iég ) aér@ s q Pﬁe§§'l n-pytyric acid on
fornyl am no- %vmf@nym floﬂWl/éti?on s’zl@l @arria’d® out p)ﬁppaeadtlng Mmelshe o e -y
fromthe (R antipode or the ( race

5- et hyl - 5- phefgFMclaREdfn and et r%@gﬂﬂglgﬁel& RAidsnebls OPERIR i 67 of

the carboxyl ig 45 @ A6-0e- THE1cH] onabu By PLUPSa@idt ferint ermediate (111) in
order to obtain Tespectively ‘the prinmary alcohol functlonal group

and the secontRly Zmiomeylawiriorarhganh n-duyrite afttho atohdl % I‘l% use

i s made kngwn gp% r qge{dl} i ch sumgqrel zed
sunmary ?fgbl ef)%ny pgrge&g}gcﬁt ecP dv’gnce %ganl C gm stry p. 0‘55 (J. Ivar ch
3rd ed. 1985 Mespamr Hrdly) . fRaquthag (&Jerarst ipade agr thEde(rH,\ﬁdtlméeemﬁtEboron

hydri de and of 1y, econmended as being effective for
carrying out ? all% er%hﬂngear’q{ %ﬁha&ycfann%%]fljtii cular lithium alum num hydri de

and the 25 borane-dinethyl sulfide (BSMin the remainder of this

text) conple Wmch t refer reage he e ti
carried out i aﬁ?gf‘lr%s q"gﬁ ?\HP%% "(":Ineo’ﬁlg r}etdllc(}:lé;slr1 ocl %t gﬂ% é)&smﬁg
such as15di eyl ambdidefunctiodalsopompd &f hehe 1ip2ediesiboeyetlidie m

tetrahydrofurgghé¥) %EHF)OEQAEQ 'S refg%r&%&y the primary alcohol
functional group and the secondary amine functional group
of the amino alcohol (II), use is made of known methods
and reagents which are summarized in the summary table
20 presented in Advanced Organic Chemistry p. 1095 (J. March
379 ed. 1985 McGraw Hill). Reducing agents such as
derivatives of boron hydride and of aluminum hydride are
recommended as being effective for carrying out these
reactions, in particular lithium aluminum hydride and the
25 borane-dimethyl sulfide (BSM in the remainder of this
text) complex which is the preferred reagent.
The reductions are carried out in aprotic media which do
not dissociate in solvents such as diethyl ether,
diisopropyl ether, 1,2-dimethoxyethane or tetrahydrofuran
30 (THF) which is preferred.
The BMS complex 1is used in a stoichiometric excess
relative to the products to be reduced in order to obtain
a complete reaction. Thus, 2 to 8 mols of BMS are used
per mol of product to be treated, the preferred
35 quantities being, however, from 4 to 6 mols of BMS per

mol of compound (II).



The BMS conplex is used in a stoichionmetric excess relative to the

products to be reduced in order to obtain a conplete reaction. Thus, 2
to 8 nols ofw®bFmie used per nol of product to be prorEreM3825 t he
preferred 35 quantities being, however, fron14 to 6 nols of BMS per

nmol of conpound {I1). - 15 - The

product is s ected t o, reduction t r y
wei ght in 100 r?Epﬁﬁcsofﬁ u%?e ﬁédagg Egﬁﬁcgﬂoﬁ EQ thﬁzyaﬁgﬁé€n$3t?o 7
parts in 100,1prpdecs aoly fweight 1m190uperaadbgndeiluaenrotfrd§ﬁ1 androspher e.

Th f D [ d h [ d
ol i o RRTEECHREL B ol Woadi PBACS Hr AtCsn PEOERRIER nstRC”

dur at’i én
bet ween 30 mmet £6usedadd hﬁaés ahﬁweregenaatmos@heater oThaf QuamtBthovfs is
nor e favorable The am no | cohol_.is then rel ased fro )
with the o PRudfng > Hpce yan‘gd&hﬁ T AT UEg oS ?&ﬁttegd@ég%
hydr oxi de andeéfnat| ¥ni 9d@ired dyhsesvantdonsdle iy ocesstson, adedweratecni.n
t he exanpl e present ed.

As re ds, t he esterr tiaon of
precursor (11Yh1a% m?Heb?e§@FW@ﬁP£€g UG eg™d Eév Ourﬁéyq§dgzéﬁrr%d
out accor&hﬁatiéh aoffr ogeddr es Ahwirgh maomsoses ﬁamocx&rkrlya ngThet amind he
al cohol ysis of 3,4, 5-trimethoxybenzo ride t he am no alcoho
(1) in or derateoRib ai 1 t HP o"rrglr daed rﬁolrﬂf“ estet s C(qn}p]a%’f:or"&}g% e
various wpdel yoglesthd bedgeft t BghniitEsg ( Seathagl Chad ﬂ%ﬁn $&dium
237-416 (1953) ages 312 tQ _324) which, consi st r e in
reacting RYRL 9% n?§drﬁl§ﬁléM%ﬁ§Q4%Hﬁ%dpﬁu§ogaﬁ9§ﬁPQ§L: Egcesses
benzene, tolyenerinedli At e efidiSTe préséabydrof uran, di oxane,
acet one, acetonitrile, pyrrcﬁ 25 drnethylfornanide, met hyl ene

chl oride or chl orof orm which is the preferred solvent. Optionally, an

aci d acceptoral Sregaxaddedet @sthe siraatlion redi i Thi s eair gty beD),
i nor ganl C or organi c. Sodi um Ot assi um car bonat es, t he

corr espoR&i ngtlbe c &reFsHdcds oR St rP%‘?ﬁ?ﬂlﬁﬁii ne"‘k?ﬂvebyr MaiYnePso caFeifdeCth
this effect. f@c@%&fﬁ@aiévg BB BOGur¥hACRhieh conRBRehker ried, cLoMeisd Sobh

previously preparing in situ a
the alcoholysis of 3,4,5-trimethoxybenzoyl chloride with
the amino alcohol (II) in order to obtain the eutomer
amino esters {I) according to various widely described
20 techniques (Sonntag, Chem. Rev. 52, 237-416 (1953)
pages 312 to 324) which consist, for example, in reacting
the reagents in an aprotic anhydrous solvent such as
benzene, toluene, diethyl ether, tetrahydrofuran,
dioxane, acetone, acetonitrile, pyridine,
25 dimethylformamide, methylene chloride or chloroform which
is the preferred solvent. Optionally, an acid acceptor is
added to the reaction medium. This agent may be inorganic
or organic. Sodium or potassium carbonates, the
corresponding bicarbonates or triethylamine or pyridine
30 are used to this effect. An alternative method, which is
preferred, consists in previously preparing in situ a
metal alcoholate of the alcohols (II} which is then
subjected to the reaction with the acid chloride. The
metal alcoholate is prepared by the action of alkali
35 metals such as sodium or its hydride or alternatively its

amide, or by reaction with sodium ethoxide or of



nmet al al cohol ate of the alcohols (I11) which is then subj ected to the
reaction with the acid chloride. The netal al cohol ate i-s prepared by

the-action Qfgeddedls 35 netals such as sodiumor its hydri d‘?c‘cfjfﬁwsloss 5
alternatively its am de, or by reaction with sodi um et hoxi'de or o%

- 16 - potassiumtert-butoxide in theépresence of an inert
conpatible solvent. For exanple, the nmetallation reaction consists in
reacting 1 nobob&saiimo hetbhbbtexiflej nin the| upresen@es ¢H 220 pakRerof

THE wth 0.9 Egm%a%iﬂyg ?ElvéPt§o%E¥U% ﬂéﬁhﬁhérﬁ%tif¥ﬁ%iéﬁ‘réﬁction
formati on of "the al’cohol ate bei ng generally conplete between 1 to 3
hour s andcans astenpen atngacthgigedn @ lan® 6 7pedppC. alcohghe &Li bnekh ¢

am no ester ( . obt ai.n i o] I r 10t 41t
al cohol ate i néé%)‘lflﬁ%?gn%lhn%g tFé/o %gaﬁé%ega%?: THOE;‘ ms?%) vgh% lt\)‘/)vi ?h'l fCI)UdéL Scifo
1.8 nol & S8odisBm hydniidest hoXybenzegpictdlonor iafe. Foweebiont h@Ipr dfhg r ed

ratios for fo (Il i C ar. 15
parts of sol v%%ﬁ?&g% t?88te 6n%. ? er?tﬁ(}l’ao]‘fﬂjaccl: drFl @h?%ér [ ggg\bééﬁ ‘?‘het%r egcl%c%rns i's
then continuesndtat &ebpepataterefbébwebst ieend 60°Cand 110[err]C for a

50 2t PHESR: g 8, VG, BT vt o

out between hours in [ ossi bl e
to obt ai mol hef e$ief dd)ofwiits alsahobldbaet arry spilekdon Tdre 5 to

conmpound .(J) Ls isolated_fromthe reactionom%di m and purjfi A
convent i &f‘?al éﬁre??lﬁég gﬁchsgggengxt WA ofs, 8 cply's%gﬂji za(%l o(ra?g’ 46{2%
col um chr onat pgnaphoegbenzoyAcchildiriget o Howevedyur eehe winefernredardtiing arl y
preferred, t he al cohal ysi.s met hyl 3.4, 5-tri_nethao nz e wit
the amino al chRbI 7T | )mqqea(% tgﬁf[l)w 3I¥odﬁ£t of° t ﬁgecf o)ii%%\%eng?%n %VII ){Eby
transesterifitatpantyhbeh siod vewtr iza oit8 to iln3smbit iodn daidandtylirmoide .
aprotic solvents in the}"grlrlesence catal ysts_of an acidic .or basitc

b

f
nature. The | Bp¢erf®actigRhotSi stheRs g??’é 1o9E3 | es, @ ont TR ifand

extensions t opéheeshoix® @d3, 419°Lr i FBEhoxyhenziald @ dbd@weesat er s drmd
whi ch t he alk%llh radi cal ises from i,n order to
S

obtain, by tr %%?E?iféggﬁggié Y FB%E5%%€%i5ﬁmﬁéﬁgﬁﬂ%§hggg KRR

met hyl , ethyl20pae@Y67°C for 3 to 7 hours in THF, makes it possible to

obtain the ester (I) with a satisfactory vyield. The

compound (I) is isolated from the reaction medium and

20 purified by conventional methods such as extractions,
crystallizations and column chromatographies.

According to procedure B which is particularly preferred,

the alcoholysis of methyl 3,4,5-trimethoxybenzoate with

the amino alcohols (II) 1leads to the product of the

25 invention (I) by transesterification which is carried out

in solution in anhydrous aprotic solvents in the presence

of catalysts of an acidic or basic nature. The latter

method is preferred and leads, on the one hand, by

extension, to the choice of 3,4,5-trimethoxybenzoic acid

30 esters in which the alkyl radical comprises from 1 to 3

carbon atoms in order to obtain, by transesterification,

low-boiling point alcohols such as methyl, ethyl, propyl

or isopropyl alcohols and, on the other hand, the use, as

reaction solvents, of benzene, toluene or xylenes which

35 form azeotropes with these alcohols. The removal, during

the reaction, of the alcohol formed is favorable, which



or isopropyl alcohols and, on the other hand, the use, as reaction
sol vents, of benzene, toluene or xylenes which 35 form azeotropes with

t hese al coh®leseoime renmoval , during t he reaction, of thepatgebssgisor ned
is favorable, which - 17 - IS
carried out by adding to the nediun1agéh9§ for sequestering this

al cool, such as 7ol Gayf an, 31 SYeS Bhiying ARATORLLA! BQLAST LY A DY Fgroval
by distillation as it VS £ 5 med2Pa%i ¢l ar preference is givento the

use of 5 nekylestérdns-tthiet kdopherdzoasech e cihplegnder sidese of
transesterification.conditions,, generate hang| ich Litself,. . with
t ol uene whi cRPPEOPRE?, FeﬁEPFgﬁjfeé%¥i§X ie%gggﬁvgﬂﬁwgbgg%%l%ﬁl%%vgﬁté&eous
azeotropi c mist Bernyd. Pavtitubaof prefecemnpesiis opivend itbs tted abseelyf hi gh
boiling 1 oi_ nt _whi¢gh all ows rapid progress of the.reaction. Th

acid or b si%eégﬁélys $4ﬂ§9%5émﬁiggﬁy£ﬁ QatiSc aWBAGH Qgpﬁgnictgﬁgfure.
The basic trealsalstehs fidaeionh@wMeitions PreéwérLtes suebhafoal kakichor .,
nonal kali nmetals _and th

[ r derivatjves . such as, or exampl e,
pot assi um t ér5elts HbggxiH%}ue%Fudg?h%?tr%?sgﬁ$bp?F§ffFi‘ﬁbgﬁggFEﬁPn
met hoxi de,  solseditym gsodisuneRydadgantsgdoud ethesicdepand mEkhRaxedeby
the latter al gohol ate bei ng parthuIarIX greferr%f. ) I n Er c%icﬁ; t he
reaction con¥iEt&e RIgildSoISAMRY G- Fbiand 16% Lo ablueLBnb gg| PLARY0 to
50 partsipy weiiakt widhea2QowsPRFapid abgogek¥entcf anHet heshdtidddi mget 0

the solution . from1.1 to 2.0 nmol of benzoic ester. After additign of
0.025 to 0. 05CHs oF LasdcystataheshfxfMaYe P8 fat el aPorganiguppféPent

tenperature L@gagAeve, nByudbstiltiRéionpadfte catrliGetd faned abweber
azeotrope withthe solvent. This 25 _tenperature. rmay be_ between 50 and

130[err] C aPR&efgyrede SUChupht ailkedif G beeRRek2 11t JedalcuraPd ntBrdEr to

obtain a — 48hbakackary fiesil tash pagds cubabhp1¥al ughl@adLONT Uert-
consists in the addition of the catalyst in_fractions or, conti nuously
during the rdatexéde, armluniqyn ntrhésenserytate, NeEviEpphethoxide,

distillationgyyhgnaddsS@| ¥eNthydadidd]d sbh8um efKGELAON drl OhEehok9gBRKE U
for the | oss caused by the distillation. The preferred conditions
consi st in dit8soletigroadcabplate beiag periicyhsrlyl Preferasdio 1. 75 nol

of methyl 3,4n5practice;, the reaction consists in dissolving one mol

of amino alcohol (II) in 10 to 50 parts by weight of the

20 appropriate solvent, and then in adding to the solution

from 1.1 to 2.0 mol of benzoic ester. After addition of

0.025 to 0.05 mol of catalyst, the mixture is heated at a

sufficient temperature to remove, by distillation, the

alcohol formed or its azeotrope with the solvent. This

25 temperature may be between 50 and 130°C and may be

maintained for between 1 to 6 hours in order to obtain a

satisfactory result. A particularly valuable technique

consists in the addition of the catalyst in fractions or

continuously during the reaction, and also in the case of

30 an azeotropic distillation, to add solvent during the

reaction in crder to make up for the loss caused by the
distillation.

The preferred conditions consist in dissolving one mol of

amino alcohol (II), 1.25 to 1.75 mol of methyl 3,4,5-

35 trimethoxybenzoate in 25 to 35 parts by weight of toluene

relative to the quantity of (II) used. The solution is



35 trinmethoxybenzoate in 25 to 35 parts by wei ght of toluene relative
to the quantity of (Il) used. The solution is

- 18 - W%&?l;o 65-75[err]C, 0.025 to 0.05 nol of sodigﬁlgpéﬁ;bgﬁsde

i s added an ol uene- met hanol azeotrope formed is sl 'l ed
for 1 to 2 hours. 0.0125 to 0.025 nol of 18 - sodi um net hoxide is again
added and distillation is 5 carried out for 30 mn to 1 h and this |ast
operation is heatedjato 6&p2afed 6nde5 e QPrddumals of sphdivmaseitbexide

t hen isol at ed. an rjfi rdi B ni ined;above.
The inventi oglélas%ldl%l%ést %g ed in gogglr?ltq mgx{éle&r}\lts%%gnn%?gﬁgrﬁ%e ”Sf%;ef foll cl)\%l ng
exanpl es whi chlowferdist pr beddivesl Atand Bours. d8seiP2beticaBef@ds mol Phe

purity, identjty. and [.cocher cal acterjsti . <@fi 15he sppoduct s of
the inventi onéoa le‘ﬁgetngér‘%lrn%n)‘gloé,@t hqusg: agCafEH %ﬁéds- aLt%%ie Sﬁrsﬂl)}lilaglgﬁec'%ed by
thin-1ayeb chrawmied 45t foapBilemiontsi Il ¢a ayel .thie Risbhepevatditn fke

el ution sol vent used,is reported.,in | es. ‘o - e
identity of taf‘r%alpr? o&&gtegt(?%t a rﬁg%, qu‘thﬁa t%ggd‘%egpggfgste:gestl}eu%cf%lroe% Fgg
checked by t heien piebdatedcla&ad purifagdetaccossionante spext techatqges M-z,
t he products 20  _bein dissolved in deuterochloroformwth tetranethyl-
silane as i nt%‘?’?‘n%’to%?cgn?}é%ﬁ?' The nature of the signals, thei r cheni cal
shifts in ppmes weibnasohhdsnuibierstafated pnokonsondhinch iteymaepeesbyt ar e
not ed. r

O el iy bt b RaRREYES, BB N RIS, LHpg el e

i ndi cat ed. descdired edeal description of the follow ng exanples

Epori mont ol B papiey, 88t ART PhYSPLbendRYEYE cndlacteTiblies!
of the products of the invention are determined, thus:

- the purity is checked by thin-layer chromato-

15 graphies on silica gel. The Rf observed in the elution
solvent used is reported in the examples.

- the identity of the products obtained with the
proposed structures is checked by their proton nuclear
magnetic resonance spectrum at 400 MHz, the products

20 being dissolved in deuterochloroform with tetramethyl-
silane as internal standard. The nature of the signals,
their chemical shifts in ppm as well as the number of
protons which they represent are noted.

- for the products obtained in solid form, the

25 value of the melting point obtained by differential

thermal analysis is indicated.
The technical description of the following examples
illustrates the scope of the invention without, however,

30 limiting it.

Experimental section

a) - Chemistry

Example 1 (S) 2-Methylamino-2-phenyl-n-butyl 3,4,5-tri-

35 methoxybenzoate (I)



a) - Chemstry Exanple 1 (S) 2-Methyl am no-2-phenyl -n-butyl 3,4,5-tri -
35 nmet hoxybenzoate (1) - 19

- - St 3¢ 99914(D) 2- Met hyl ami no- 2- phenyl - n-butanol (11) pct/EPSs/dsts
(0.27 nol) of (S) 2-fornylam no-2-phenyl-n-butyric acid ([err]= +
123[err], ¢ =1 NaOH N) in 1375 m of anm&rous t et rahydr of uran (THF)
are introduced into a reactor 5 _ protected frommnoi sture and under a

qh. e

ni trogen atomsphet®s 1: (Sh2 gMefhyiamine <2 TR TP W & nol ) of

- borane- o aef hy | (Sl ke ) CORPI§X 8L £oARRG nd-DhpBbhyL -Adbudyric
20[err]C, to_the s%s(pensi on c))ver c()n?é hour . Aftelrn i nt Podug- ??on, t he

sol ution whicfris @ePaknedipse heated abdl &) Mwi nBabned ¢endethydfdus for 4
h. The suspension is cooled to O-5[err]C and 200 m of nethanol are
added wi t houttetwaeyirefunirer r [TIFY ol foRedinhdeducdd sarEC 2 cERATEBns

w th 220 0 %ﬁo : | 1) 1 Xt Ure;| Lrr [s¥he3ee hour
at 20-25] grr%&%\%%/%%ﬁ %nﬁg%ggf\?er?tnsd gr%&grfén%vgétggéégcgﬁm%i I'T"at.i on
and on a 1% &9 wht hthiie ¥estdusdys LAReB ap (1n3B280li of kerane-

and, after co@l| e 1G Ldhfie i I rry CrrindPH Bewi th
about 40 ni oc?iﬂ(\:éc}%lc\;e%t r%gltqéfrdlcﬁmeghgig%hga%%\? E@g% |%)iﬁasd(g\£]?1’s1 e%(?lr%%ne% W tth 5
tinmes 220 m 20°Q0 tpetthd - subpepkienherveandonpemoairial At eed gt rodac-

10[err] C, Wi th stirring,.. by dqm-i f_ 2 f |l . The
mxture i s extract ed’}ﬂs’gti#.glsuév)\ﬂrﬂ 1 érﬁ] g’fs %b%c?%&%dorl\jg%t E%r?é:%tﬁheand
conbi ned16r gama intpdiased widemasdeldix fomi4 th. water, dehydrated over
Na2SO4, and,.the solvent 25 ved Vgl distillation.

crude produc¥h8i§u5pen%g?%i ﬁgd‘:l%ﬁ‘iae%satﬁ/s actor%ﬂ%t%fg JS# %lﬁr glr%thgg{raoéphi c
purity to be arsedddeduehthout hexaertlisyaye’c, folkopghtl undbr3the samg =

[7?ér2:A])] [errTi‘c%:;__org,r jgtf)jé?r?%()w:ﬁr% (% %W'éf‘caeq&% 9¢s00 AR 1§ 2-2 viviv) 30
The mixture is stirred for one hour at 20-25°C and then
15 the solvents are removed by vacuum distillation and on a
water bath. The residue is taken up in 1250 ml of water
and, after cooling to 0°C, acidified, with stirring, to
pH 1 with about 40 ml of concentrated HCI.
The acidic phase is extracted with 5 times 220 ml of
20 methyl-t-butyl ether and then alkalinized at t < 10°C,
with stirring, by addition of 26.5 g of NaOH pellets.
The mixture is extracted 3 times with 170 ml of
dichloromethane. The combined organic phases are washed
with water, dehydrated over Na,S50,, and the solvent
25 removed by vacuum distillation. The crude product is
obtained in a satisfactory state of chromatographic
purity to be used as such in the next stage.
Weight = 35.3 g Y = 74.2%
TLC: Rf 0.50-0.60 (butanol-acetic ac. - water 8-2-2 v/v/v)

30 [a]; = +13.6° (c = 2, HC1l N)

- H - NMR § (ppm): 0.70 (t, 3H); 1.55-1.65 (m, 1H); 1.75-

1.85 (m, 1H): 2.15 (s, 3H); 2.20-2.40 (m, 2H); 3.70-3.85

(m, 2H); 7.20-7.30 (m, 3H):; 7.35-7.50 (m, 2H)

IR (film - NaCl pellets): 3300, 2900, 1600, 1490, 1440,
35 1380, 1330, 1130, 1040, 1010, 840, 760, 700 cm™.



- [err]H- NWR [err] (ppm: 0.70 (t, 3H); 1.55-1.65 (m IH); 1.75- 1.85
(m 1H); 2.15 (s, 3H); 2.20-2.40 (m 2H); 3.70-3.85 (m 2H); 7.20-7.30
(m "3H); 7.3R0%mf%4m 2H) IR (film- NaC pellets): SSOQCT&QQQO”Z'ISGOO
1490, 1440, 35 1380, 1330, 1130, 1040, 1010, 840, 760, 700 cnierr]

- 20 - - Stage 2: (S) 2-Methyl am no- Zophenyl n- butyI 3, 4, 5- tri-

et hoxybenzoate (I). Procedure A of _a 60@6(m/m0
suspensi on of s§§ﬁ9ﬁ1ﬂydﬁ5ﬂe ZrMathygl apireaf - EP?HX¥?@ﬁb?%¥ o ¥l ry -
0.176. nol of pure ggHS&}béﬁéohE&r@ﬁpced into 42 nl of anhydrous THF
in a react or protecte from noi sture and under a nitrogen

at rosphere. The suspensi BacEedusatBd under reflux, with stirring, and a
solution of 3 g 7 ) S I 2 by ano
(1) in 21 o 93fg £ 51 (8/”’ § eg’gé%\?teoiya@%%?ﬂ“oh%?wé o
mxture i $ kepunéoall dilund@nati: eﬁ.lsuﬂ:Oan%IaY hén2g 9 - s@)}h"t'ﬁdhobf of3 P&“‘@
(0.184 mol) o tr| I l.ori mj nofa THF
i s added at 5% §8ﬁ over éQﬁl g%ﬁ9f314%¥#£rg§ ?éf@hgtggiﬁﬁhure is
kept for 2 h reacunderpr@témet&ndfndrenn@l!@tmlreof arTgEF m’l@edl s& i [niggrasren at
ordi nary pres m of t d tr

medi um and, %?é?s é\g/?ﬁg (‘:Igloel e%&%%&g%f&? ?% %%att%éjt hl?ﬁld \%/%?gggar ghg%ded
After stirringtioring, mand tahEBCQJOItm‘rgacmf c3phése (8. ééVdeédO\fm ti§)a 2-

sol ution

aci di ¢ plhasemetgylamlgg 5r9§f‘/%8? §%ﬁ%rﬁ?%2d ﬁﬁS Elé cé){ cf“state”\r/\fI h%i%sS m

of 30% Nagddeal dtbpwwsadovéenaleautaat)eldlmth 3 tines 100 n1
di chl oronet hane. The conbi ned ni c hase are
hater o Cdehydreed BT NasS0RERE thEn thet ondgy, eefhs " BRMEibRy @

vacuum di sti | katelonThe 1asizdye (|OS. 184 nicdKkemfusB,id Q—&&memfo*}emﬁl

50[err] C. Upon oollng ected.c ound_cgrystalli eS fter
stirring for ?h opgde atlgﬁér lﬁirﬁ%d g Fﬁg¥ r & N
grll gdo gng(Y‘éfaEBbt 1872 gfter \édﬁll&ao'h% the rfmmxi:ﬁréG[iesr rképt _fof!_]gz_ hth

. 10-0. o] ne-acetone 9- v/ v, e rrl,.=.n [ i_can
i PQSFﬁefFl u@uﬁgq(ﬁh%¥ 910 ml é% {é} L hlstlgaeé %?f 5%

ina 10 cm po
ordinary pressure, 105 ml of toluene are added to the

concentrated medium and, after having cooled to 20°C,
60 ml of water are added. After stirring for 15 min, the

20 organic phase is acidified with a solution of 9.0 ml of
93% H,S80, in 225 ml of water, the acidic phase 1is
separated, alkalinized in the cold state with 33 ml of
30% NaOH solution and then extracted with 3 times 100 ml
of dichloromethane. The combined organic phases are

25 washed with water, dehydrated over Na,SO, and then the
solvent is removed by vacuum distillation. The residue is
taken up in 250 ml of hexane at 50°C. Upon cooling, the
expected compound crystallizes. After stirring for 2 h at
10°C, the product is filtered off and then dried.

30 Weight = 37.2 g Y = 59.5% m.p. = 46°C
TLC: Rf 0.10-0.20 (toluene-acetone 9-1 - v/v)

[a]2 = not significant in a 10 cm polarimetric tube for a
4% ethanolic solution
- optical purity determined by HPLC > 99%

35 -~ 'H - NMR § (ppm): 0.80 (t, 3H); 1.50-1.70 (m, 1H); 1.80-
1.95 (m, 2H); 2.25 (s, 3H); 3.80 (s, 6H); 3.%0 (s, 3H):



4% et hanol i c sol ution - optical purity determned by HPLC > 99% 35 -

[err]H- NWR [err] (ppm: 0.80 (t, 3H); 1.50-1.70 (m 1H); 1.80- 1.95
(m "2H); 2. ( ; 3.80 (s, 6H); 3.90 (s, 3H);

21 - AolBmdn) (m 2H); 7.15 (s, 2H); 7.20-7.25 (m 10 9 825
7.40 (m 2H); 7.50-7.55 (m 2H) - IR 2KBr pellet) : 2800, 1710, 1590,
1500, 1460, 1410, 1360, 1330, 1220, 1180, 1120, 1000, 760, 7000 cm1 5
Exanpl e 2 (S)425Refh§Parfno 23D shambs: n(soutdl) 73, % 201%25 "(m, 1H); 7.30-

net hoxybenzoayegsbl kn, 21); 7.50-7.5B" pedgg B (preferred) In a reactor

protected from noisture and under "a nitrogen 10 atnosphere, there are
i ntroduced i n—alki xtkRe pehpeteéd @800, H4dOn 1&P0an ®us 186Puentd Hhd 22

m of absolut £350, Eéﬁénohzzo, 11880, 9180, (90085 #B6) 706 chS)

2- met hyl am no- butanbl “as prepared In stage 1 of Exanple 1,
15 - 19.® g (0. 084 nDI) of methyl 3,4,5-trinmethoxybenzoat-e. The

oo AT, T hantl O, L AL

180 m of anhydrous tol usathoxybandodt& mt )of a nethanolic solution of 4 N
sodi um 20 net hoxi de are12 gge h heated and 150 nml of

solvent are distilled of 2 gu?g h Brég?of%abﬁng whi ch the m xture
is cooled tDn iOEEactb@ prdf@ciked d&omamh&dmume and MMdﬁnuaznﬂtnbgbnﬂ of

4 N sodi oxi de solu are t he m xt.ure heate o]
disitr of ToeEReResd, "khaRa oEe daeBaREted 3 B Ny Pl SRR The
addition of 440tmluené arnthhyeidoms detsppasd edasd ag2tmlifi ra:zfl I yahjacsltu’dé
off 120 ml of gsol vent over one hour. The reaction mxture is
concent r at ed %ﬁﬁ%?ogacuunl t he residue is taken up in 120 m of 1IN HQ
and the mxture1800 gxtrnacved moilh oF times bnddhyloimidicid-praraiihane.
The conbi ned organi c phases are washed_and dried and then the
sol vents are }é‘&%t%%?gt%ﬂ RRERRT ¢citinttase bify Framrhf L/

15 - 19.0 g (0.084 mol) of methyl 3,4, 5~trimethoxybenzoate.

The solution 1is heated with stirring and, at ordinary
pressure, 110 ml of a mixture of solvents are distilled
off. After cooling to 100°C, 180 ml of anhydrous toluene
and 2.7 ml of a methanolic solution of 4 N sodium
20 methoxide are added. The mixture is heated and 150 ml of
solvent are distilled off over one hour, following which
the mixture is cooled to 100°C, 150 ml of anhydrous
toluene and 0.9 ml of 4 N sodium methoxide solution are
added, the mixture heated so as to distill off over 1 h
25 140 ml of solvent, cooled to 100°C and the addition of
toluene and methoxide repeated so as to finally distill
off 120 ml of solvent over one hour.
The reaction mixture is concentrated under wvacuum, the
residue is taken up in 120 ml of 1N ECl and the mixture
30 extracted with 3 times 70 ml of dichloromethane. The
combined organic phases are washed and dried and then the
solvents are evaporated under vacuum. The oily residue
(17.6 g} is purified by rapid chromatography on a silica
column. Elution with a dichloromethane-acetone 95-5 (v/v)
35 mixture makes it possible to obtain the product in the

pure state.



(17.6 g) is purified by rapid chromatography on a silica col um.
Elution wth a dichl oronethane-acetone 95-5 (v/v) 35 mxture nmakes it

possi bl e t the product in the pure state.
- 22 - OW&E’B)BH}"— 15.6 g Y = 74. 6% Anal yses in aFESFRANHPESi ¢ n
and identical to that for the -produge ebtained in Exanple 1 - stage 2.

5 Exanple 3 (S) 2-nethylam no-2-phenyl-n-butyl 3,4,5-tri-
met hoxybenzo#eéght+y-larbrate (1Y = 7418630 g (0. 040 nDI) of (S

(0040 mol ) SPAgaps 4" ab¥tiance BefnCald TRERRICATL IR AT R thed

et hanol in 1Pproductacbbained ifhBxanglierd rSSheaeea and kept under refl ux
for 5 mn, with stirring. 50 mM of ethanol are then distilled off at

ordinary pressure, and then 1 m of water is added dropwi se. 15 The

salt crysial Examplepon ¢BDI|mgmeﬂhylmmxmu+2—pﬁemgi%n-butybr 3, 4 SAttri-

15-20[err] C and then the tartra h rystals are
filtered off and dried. me%ﬁo%g ﬁﬂ?°a£36ﬂg+g'¥ar€ e 78T ho4 = of -

97[err] C 20 1Anal ysi @ .igncahior bty (kor ﬂr@étﬁﬂﬂﬁﬁdm-ﬁﬁﬂdnyl n—butyl
C[err]H[err]O[err H err%‘p Accordlng to the procedures of these
exanpl es, st arfrAgtrinehherybenzyate @RA 210t )1 At P89 22phengiE-  Bdtyri ¢

aci ds, thgreadie hesBeGllevelaady efar €60 BD of) abBoSlite ethanol in
2- nethylanlno 2- phenyl - n-butyl 3,4, 5-tri nmet hoxy- benzoate and its

heni mal &dt e BnFBacto¥3gerr] Q) b) (R) 2-nethyl am no-2- phenyl - n- but yl
3,4,5-trimet pRYY mixturRenzoahea8BE idrd aRBYHr ewdleal o M ih:h @Br) -4 itgri c

acid (mp., = 132[err]C) __ 30 Db) Receptor study in vitr
with stirring. 50 ml of ethanol are then dlst11led off at
ordinary pressure, and then 1 ml of water 1is added
dropwise.

15 The salt crystallizes upon cooling. The mixture is left
for 4 h at 15-20°C and then the L{+)-tartrate monohydrate
crystals are filtered off and dried.

Weight = 16.0 ¢ Y = 73.9%
m.p. = 94 - 97°C
20 Analysis in conformity for C;H,:NOs, CsH¢Os:H:O.

According to the procedures of these examples, starting
with (R,S) or (R) 2-formylamino-2-phenyl-n-butyric acids,
there are respectively prepared:

25 a) (R,S) 2-methylamino-2-phenyl-n-butyl 3,4,S5-trimethoxy-
benzoate and its hemimaleate (m.p. = 138°C)
b) (R) 2-methylamino-2-phenyl-n-butyl 3,4,5-trimethoxy-
benzoate and its anhydrous salt with D(-)-tartaric acid
(m.p. = 132°C)

30 b) - Receptor study in vitro

The study consisting in evaluating the respective
affinity of the (S), (R) enantiomers and of NDTMB which
is their racemic mixture in solution in their salified
forms on the p, 8 and x opiate receptors was carried out

35 1in comparison to their racemic precursor trimebutine TMB.



The study <consisting in evaluating the respective affinity of the

(S), (R enantioners and of NDTMB whi ch IS their racemc mxture in

sol ution i nwdes/gi4pml i fied forms on the [err], [err] aneCKEPgsI03s$23
receptors was carried out 35 1in conmparison to their racem c precursor
trimebutine TMB, - 23 - - 23 - The tests

affinities of 1o W radioactive
| i gands speci kteeeptorf oriregsitt vfng heheuktfified tdesorafi nghe o campecimgisqubn

adapted 5 fromthat  descr.ibed F. Ropan_ef.. sdn J. r.m D e

Phar nacol . (f@@???lt%@,n %%&4%%-05(?7,0%%#0%3%5":9&ilglgﬁ-és SPeCEISt | ng
sol utions of &pprepchabd ¢hrcenibtitdesn aafcdresing to conpEmhrdisywe téadapted

preparations | oaded with the radipactiv | i gand, _and then,, afier
conpetiti oh ahd°®i sphate C%’&’% %tyheg' | BPTRP) er% nali | 8 fg %1 F T hen
in determninghathgcol. radbeartivigy. p. 4Dauap7forwhhendetensisesi om of
the affinity for the [err] _receptors, a suspension of rat brain
menbranes pre¥heUbRying sodugBansd ol EPHCHTLEAE- DAOSSNE IEde@r (O tHRE
det e mi nat 10N QhpodRast N6 A1 f pRbLY L0 ohBE 18.IRECRLOELS, (hesUsRENSiON o

gui nea pi g aln ne anes previously incubated with [[err]H -DADLE
and for the détigendnatdrsh bhenhe agfteirni egpgeirl tien [apd] displaserignsr o

r KOR- CHO el | reyi ncubated wi.th fherd]dd - in glBQrmP3infOrtigach
experi m::thC(?3 t%ggr a%%gg%%/viltq‘y ??F.L?err\gggzoa (lﬁs eterrlnnned, Ia:md %hgn, by
conput er procesdiipngcsfiviby . results, the inhibition constant for

50% of the radi oactive ligand, i s cal cul.at.ed and_.express b i

value in nM ?HBsres‘lLﬂY sttb‘f" t eeg%tfwiélroenr%ortt%eed FgftlﬁgEy P‘fcl:ab?éggbgf ow:

25 reCepROuR] a susiienBNber lf rat HdaitMreiddanes prévicdly
incubated with [’H]-DAGO is used, for the determination of

ai1inites of "PRe GHbRBRSHRE  Sr grhi i orena FEEERREarey B fthe

15 the affinity for the & receptors, a suspension of guinea

pig brain membranes previously incubated with (*H) -DADLE

and for the determination of the affinity for the «x
receptors rKOR-CHO cells previously incubated with [°H]-
U69,593. For each experiment, the radioactivity filtered

20 is determined, and then, by computer processing of the
results, the inhibition constant for 50% of the
radicactive ligand is calculated and expressed by a Ki
value in nM. The results of the study are reported in the
table below:

25
Compound Ki nM p Ki nM & Ki nM x
(S) enantiomer 221 2456 1053
(R} enantiomer 82 735 405
(R,S) NDTMB 152 943 491
(R,S) TMB 123 302 145

The affinities are evidence of the sterecspecificity for

the (R) enantiomer which, in these tests, is the eutomer



(S) enanti oner 221 2456 1053 (R) enanti omer

82 735 405 (RS) NDTMB 152 943

491 wo 9¢9/63%17 TVB- 123 302 145 P50 .
affinities are evidence of the stereospeC|f|C|ty for t he ?n? enantloner
whi ch, in these tests is the eutoner — 2

- 24 - regar dl of _the opi ate subtg e conS|dered t he

reci procal of*{9%F ssm’ et rathd EBiALS / ks gﬁﬁe b&fpidered,  the
respectively Zecifffoddle berrihsuktyaemit 3rheiot h&i efs))/rEubiripe beingand
2.6 for the K subtype. Mreover, a decrease in 5 affinity is observed
overall in paMﬁSRﬂQ§lWQﬁYt2u9[ﬁnr]tmmduKSuthB@bt?pésfor sheVB anbtyps
enanti oners conpared Wi th the affinities of the racemc TMB which is

t hei r b| ol ogi &4 2-& dogrsbhe x  sWytyPenaMpFEavedet i ¢t fecieadresiPn
t.h li fi-ed
xgxgly in arttgﬁgﬁﬁéy; b%%1 r%gfgéﬁgﬁ?Fﬁjﬁiﬁgilo %glfbe ghgr aﬁgleate

formfor the rmgeéﬂDTNBNDTMB and L)ts Gﬁaﬁaliameys a,@mpwrteyi thtrhethB)

(S) enantiomers_15 . and of _t racemni c Ju xtu DTNVB ctivi
was eval uated & %ﬁ&ﬁ%?%e&%gggfeﬁﬁﬁ?mﬁ? ™B ¥ FE eﬁ%ﬂ?ﬁ&}%fkbﬂ Rt e a|n
namnel y: - gihewaiydrgesi ¢ activity on the (tardive) tonic painful
phase caused by an injection of a formal dehyde solution 20 into the leg in
m ce, - the anal gesi¢ activity on chragni c hyperal gesia induced

¢) - Analgesic activity: studies in vivo

10 In these tests, the products were used in salified form,
namely in tartrate form for the (S) and (R) enantiomers

and in maleate form for the racemic NDTMB.

c.l) - Comparative activity of the (R), (S) enantiomers

15 and of their racemic mixture NDTMB

This activity was evaluated in tests recognized to be
representative of chronic pain namely:
- the analgesic activity on the (tardive) tonic painful
phase caused by an injection of a formaldehyde solution
20 into the leg in mice,
- the analgesic activity on chronic hyperalgesia induced
by PGE2 in rats,

c.1.1) - Formaldehyde test in mice

25 The technique 1is adapted from that described by
S. Hunskarr (J. of Neurosciences Methods, 1985, 14,
p. 69-76) and consists in causing, in one leg of the
animal, a painful inflammation by intraplantar injection
of 20 ul of a 5% (v/v) sterile saline solution of

30 formaldehyde. The duration of the reactions of 1licking
the treated leg by the animal are compatible in the
pericd between the twentieth and twenty-fifth minute
after the injection of formalin considered as t0 of the
test.



by PGE2 in rats, c.1.1) - Fornmal dehyde test in mce 25 The

t echni que Is adapted from that descri bed by S. Hunskarr (J.
of  Neur oscWe&¥9®3417\et hods, 1985, 14, p. 69-76) and cd¢IVER8/03835
causing, in one leg of the animal, a inful inflanmation by

intraplantar injection of 20 [err] of a 5% (v/v) sterile saline

sol ution of 3Porf9flga|e%li¥1g%lon-r%% FHAtd O Pt F@fr@ﬁetpeaau@ftsl | ey
the treated leg by the animal are conpatible in peri od betmeen t he
twentieth andar%rﬁ@mmlf?ﬁﬁlfﬁ%ut}lé/ theaf gef- théoﬁlfh? eckR orRTof aMUR i T
consi dered asyt he £ 10 bef the 25
- For the @/Pj; uéat | gn oaf the a(grlevtﬁeyatér}er;[ he prodlrjt%tns t{?leOre aree
adni ni st er ed bytraplantarrdugectioan afodermeiin. In kL0 W@er%s the
pretreat ment t he | . Iq@ta g %cthn i rrgyln
In tests”\%hereﬂpﬁtén “corg}gclixg%rgc cgc}?rrpotneent fl;tos?cp o ?ﬂ SI}%L/ 4

my/ kg of nakdxxome im solution iis a&é@oacﬁﬂmrétséireé'@doybb’het%ecs c. -
route 5 mn t he f t pat 155mgn,
after the s. g%‘%m EI & ?atea%ﬁr?(}gfﬂi% 9{1@@{:£fon Bi} O% taq&gl' atfsr?%s/%ﬁof tt he
times for thes@;at difesmdh Hfteax eshed amrrala@m:m’pé;rr@alwnt hoft hHehe i festf or

the batch th % cl Kk It 0SSJ t
. h X %
deternine a r&s (13{'% expriogn?ea(f%%or% gﬁal ggél cga%%@v?‘foylf tne %Saéﬂsheecs (fS)
enanti om0 tré& &) MOEkRls (Rppenadtiwier the tiwse fopdtthe batch
pdt + Pdt + . / kg | on n X one | one
nal ox. ha‘ﬁ_)dlg rfgelvedl?,%e E%nc e %L\Qes % poigf‘ﬁfé t s
33 44  detdrmine dlresult ZHxpressdd in % analgesic activity.
s.c {S} enantiomer {R,S) NDTMB {R) enantiomer
dose pdt + pdt + Pdt +
mg/kg alone nalox. alone nalox. alone | nalox.
10 16 13 22 2 14 2
15 33 44 36 11 26 6
20 65 64 65 46 37 28
15 These results are evidence of the particularly advan-
tageous activity of the (S) enantiomer which is the
subject of the invention and this in two respects in the
light of the preceding in vitro study:
i) - the (S} enantiomer shows an activity which 1is
20 practically equal to that of the racemate but in any case
greater than that of the (R) antipode,
ii) - whereas the analgesic activity is notably inhibited
by naloxone both for the (R,S) racemate and for the (R}
antipode, it 1is unchanged as regards the (S) enantiomer,
25 which suggests that, under test conditions related to a

chronic pain, the compound acts by a non-opiate mechanism

different from the products to which it is compared.



20 65 64 65 46 37 28 15 These results are

evidence of the particularly advan- tageous activity of the (9S)
enanti oner wo &nisg t he: subj ect of the invention and thi -lt,ﬂ,g‘sm@szs
respects in the light of the preceding in vitro study: 1) e (S

enanti oner shows an activity which is 26 2fractically equal to that of t he
racemate but in ang case greater than t hat of the (R) anti pode,

- whereas theCahaPesi £ &CHh \ Ofhi| Egnic RYREEE

for the (RS) KaggpBHED nggﬁgrlghgagg) antlpode it is unchanged as

regards the (SE“EﬁanTT%WET—“ZS__Wh‘Ch suggests that, under test conditions
related to a The EREENICONSHISES tHe GohpBRRRIRGt 5hey anangrSHEi Ald GfdcHahi sm
different frOEhtehece%rtodeeﬁﬁotlﬁdghlxg{t thel RAWPA €dnd Selitto test in
- 26 - 2) esic activity on chronic hyper al gesi a

i nduced by? PGEatsnipatdhich cheoniesthyperakbyesia Heﬁebﬁ?ﬁimjﬁgﬂgﬁﬁkﬂyé5|c
effect of 1&9?a£§§£t£9”&9ﬁ@@%193& e %td@dexanfbtﬁe'aﬁe §R8b a1

rats in which chronic hyperalgesia has been trlggere I ntrapl an

i nj ection of PCEOrédied fteurad@yotiosod aadapted a@eortdtarrg fies&rpabetﬂociw
adapted from {;ha b raa Cr ai n,

(1995) 33- 37)lti fqaﬂgﬁg%%igg?% e't:haeMstD%ﬁgg %%rr?%%g%ttﬁ%n {h)ztches of 120-
10 140 g SprBgactiaal by, thessUndeuaﬂtanIIbdmpubfonPEEtchss of 120-

adm ni st ered a o rr by the ap wte for
f our congegut#eg dg g%gg Qgglgg' %?% & da hith %§§C%&cadge§%chronlc
hyper al gesi a aanmest@geér QR thevolunkl fdH @!@Y) uanagy htgef omtatagd1@astaone
week. On the day of 15 the test, in the norning, ‘the threshold of

reaction to roupauﬁorsf@hecﬁeaseyutheenénuélataﬁdrs§e|pﬁouwageeﬂuﬁay,
ani mal s V\hosewﬁh&estl%u%éss [Fﬁ%hiéqufﬁé%éfgaéélay daf iaed 109 UBLLR 3R

selected and then, in the afternoon neasurenment i s repeated after
prior adm ni Sf.}‘.é‘{ﬂiloﬁahy gpd this for at least one week. On the day of

15 the test, in the morning, the threshold of reaction to
pain 1is <c¢hecked by the Randall and Selitto test and
animals whose threshold is < 110 arbitrarily defined
units are selected and then, in the afternoon, the
measurement is repeated after prior administration by the

20 s.c. route of a solution of the test product. This
administration is carried out 30 min Dbefore the
determination of the pain threshold. The mean of the
thresholds determined before and after treatment 1is
calculated for each batch and makes it possible, compared

25 with the animals receiving only the vehicle for the test
product to determine a result in % analgesic activity.

In a first test series, the administration of increasing
doses made it possible to determine the comparative
activity of the (R), (S) enantiomers and of their racemic

30 mixture NDTMB. A second test series, in which the
products are administered in a single dose with and
without naloxone, made it possible to determine the
opiate participation in the observed effect. The results
of these tests are reported in % analgesic activity in

35 the tables below.
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adm ni stration

of
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sol ution
out

of

t he
30 mn

of the pai nwowmshol d. The nean of the

after treatnment

i's

conpared 25 with the animals receiving

t est
bef or e

Ij'the vehi cl

product .
t he

Thi s

det erm nati on

t hreshol ds det er npgyeepospizse and
cal cul ated for each batch and makes it possible,

e for the test

product to determne a result in @6an%I §3| |ty In a first test
series, the adnﬁﬁW§FFéF93ﬁ BN LEaS] g Pra Strade it possible to
deternine t he conparative activity of the (R) (S) enantiomers and of
their racemc 30 nmxture NDOTMB A__second  test seriesin which the
products are ddm ni ed in a singe dosel wki B) anDTMB mﬁthouu nal oxpne,
made it possifgle to determne the opi ate participatfion in the observed
effect. The rdsulgékg s.6f the§§aP§éP§eére reported in @63H§P§é§@@rac ivity
in 35 the tablles_hel ow - 27 . -
Conparative adtivity g@f the [producgs: 18%Conp. NT (9 -
(R,'S) NDTMB (R ng/ kg s.c. enant i oner
enant i oner 6 8% 8% NT
8 2% 8 NT 42% N7 10 NT 18%
35% 11% 16 59% NT NT
20 q7% 10 NT 48% NT 353 NT : |not testged 5 -
Eval uation of the oplate parfti ci pation in fhe anal gesid effect fof an
S. c. adm ni st rlattomrof—0—nygfkg—wth—and Wt Tout—TgtoxXomne T anm_apount
of 0.3 ny/kg 16 59% NT NT
20 67% NT NT
NT : not tested
5
- Evaluation of the opiate participation in the analgesic
effect for an s.c. administration of 10 mg/kg with and
without naloxone in an amount of 0.3 mg/kg
(S} enantiomer (R,S) NDTMB (R) enantiomer
pdt + pdt + pdt +
alone naloxone alone naloxone | alone | naloxone
55% 37% 33% 3% 20% 3%
10
These tests are evidence of the analgesic activity of the
(S) eutomer of the invention compared to its antipode and
the racemic mixture but, in particular, that the activity
is only slightly due to an opiate effect since, in the
15 ©presence of naloxone, 67% of the activity is maintained

whereas for the other two compounds, naloxone inhibits

practically the entire activity which is therefore

attributable to an opiate mechanism.



(S) enanti oner (R,'S) NDTMB (R) enanti oner pdt +

pdt + pdt + al one nal oxone al one nal oxone
al one nal o%pH 991417 . 55% 37% 33% 3% %ﬁ/ﬂm/oss 3%
10 These tests are evidence of the analgesic activity of 't %5
eut orer of the i nvention conpared to its &® i-pode and the racemc

m xture but, éoartlcular that t he act|V|ty | S onIy S|Iht|\)/ dueto
an opiate effe‘i:t si nCe, Aotiw O =i ) aHE B of VicfdOuUS

activity is méﬁ@matlvm@% foxr dm%zﬁtdtgfaltnv\ocorrpounds nal oxone
i nhibits practically the entire activit which is  therefore
attributable to ,ﬁpm;ﬁm HFeehAparalgesia model in diabetic rats .

28 C.2) fThe A’?ééﬁ”ié’ cQbrithecut(Sh BHOEIcorPihg VB QUechnique
representative nodel s of chronic pain - Activity on a hyperal gesia

model in dPabeldscridied by Buochésl iet c@lrl d@ighetes, r &% 4t88PHI AGl00 a
Lechni que 5 dasgri b diy BN eloal coulDiabeten e (1958 1240

1213) which consi sts I'n causi ng experi ment al

di abet es by i rqmmnrgeretarlepdbabebesnbyandnj ectlagt eer*-remtrqz_fq/ttq@n, t had,

di abetic %qéttlé(fo” ea{ldf tnge theY PR3 t»%‘%fst'a cBn‘aﬁftri%hng quly theplest
g anal ge test conpounds.

for determnin siC effect

Thi s deterhmmalmeana,catm ath mayti nigy omtertshmgtehe tfid detewmining
ani mal s | vater Se atyre i ept. 4 C,
noci ceptlve reacetlogﬁ%f?&@ det %?%B?éd lL)bIE éhg e%tt Come%:%%%;s betE[‘ore t he

tail is rermveiietfelmmrtatte.dmtlsl&anmteei dmttbyImm&ms;lm@sthetbell.sgvfemherrer_
o e PeSer b EH Bl b Y BB 16 i Cae
44°C, the nociceptive reaction being determined by the
time in seconds before the tail is removed from the hot
15 water bath. In this test, the (S} eutomer of the present
invention exhibits, administered by the s.c. route, an

analgesic activity at the dose of 30 mg/kg.

- Activity on neuropathic pain

20 The mononeuropathy model in rats is produced by loose
ligations of the sciatic nerve according to the Bennett
and Xie technique, the effect of the test compounds is
determined according to a modification of the Randall and
Sellitto method with the aid of a U. Basile analgesimeter

25 according to the technique described by G. Catheline et
al. (European Journal of Pharmacology, 318 (1996) 273-
281). In this test, the (S) eutomer which is the subject
of the invention shows analgesic activity from the dose
of 1 mg/kg by the s.c. route, an effect which 1s not

30 modified by naloxone.

- Activity on behavioral pain

The test is carried out with rats in which a lasting pain
has been triggered by injecting carrageenin into the hind
35 legs and which are placed in an area whose exploration is

made painful. Different behavioral wvariables in the



- Activity on neuropathic pain 20 The nononeuropathy nodel in rats is

produced by | oose | i gations of the sciatic nerve according to the
Bennet t WOYBWE t echni que, the effect of the test conpouREE/EPEs/03825
determ ned according to a nodification of ,the Randall and Sellitto

method with the aid of a U Basile analgesineter 25 according to the
techni que desghiihgd bYaﬁe Cothgdived el whicl . by opean JeusRabiel to
Phar macol ogy, 318 % 273- 281) . In this test, the (S) eutoner
which is the sugjlé ﬁtlvelaf tard | nEBADtAHASATRS YanAEReFE ack | vPOFSEPSM t he
dose of 1aﬁa/15asl9;>é 38 eRtC o fF QU s A RIFRA. WH Ahis 05t 30chB0dkhi ed
by nal oxone. - Activity on behavioral pain The test 1s carri ed
out with ratseu§omRrchshorast kg parhgesichastpeeh th@’@eréHebydpﬁFecﬁfng

carrageenif igtg.th n 5 egsoapd which are placed in an area whose
exploration is ey ﬁagg ghé Ful: Di ??er ent behavioral variables in the

- 29 ani gaB) ar §Val@b§épvedf @hi epiafiakdepengdencgoedifecd: to
qualitatively q itatively assess a possi bl e anal gesi c
effect of a tgba?@gPSuggtgrt In this test, the (S) eutonmer shows an

anal gesi c ef Teet tés’fomactche“dmgsetoofJ K Saenmghsg by tak. s.(@ratout ént.

c.3) - Evaluatjaon_of an opi a end ff.ect ael ens test
test accordin tagmch Y8ael ef]]‘;gfjf)p E%Eeczﬁg)l nt ConSlsgﬁaxnﬁgodyﬁausi“ign)
213-218) 1®onaddigtiohn incamsiceg bﬁ_)' adghieciteon admrmmatmbns epefit ed

adm ni strations utative ia rod fol | owed .
admi ni strati oﬁuﬁfi%lve rf%??’tﬁ(tg‘?]eprioﬁuﬁ F’)ng%ﬂb aro tLDé' sB&H‘éHl\ﬁﬁtt‘yﬁ&rlgﬂal O%ihi ch

causes charaghebkshk( ir@aibtrll(h@fingl Nabblie aAnistden Wwhthdrapalltiwhiah
junps of which the nunher, oqver, gjven | apse 15 ,of tjne, reflqcts t he
nor phi ne-t ype“8P&F8 of® It YRaEheCRfi ndl unEi‘é? t & 5on OF the
test product. partidhi@atSHukpkomd Wwiiidh tise t hemBebj eekeef o heivdvenspos,
its (R alrgnl %e and, as reference, m)rlpt}lne were used in the . test.
In mal e ea’f% eﬁ’ﬁ%nf:f‘fﬂl phine-type state of dependence
in the animal under the actlon of the test product.
The (S) eutomer which is the subject of the invention,
its (R) antipode and, as reference, morphine were used in
the test. In male mice, repeated quantities, in
20 increasing doses, of the products are administered by the
s.c. route in an amount of 0.20 ml1/20 g of weight of
animal over two days: at 10, 11, 12, 14 and 16 hours on
the first day and at 10 and 12 hours on the second day
and then at 14 hours a solution of naloxone is injected
25 by the intraperitoneal route in an amount of 100 mg/kg
and, immediately, the number of Jjumps per mouse 1is
counted over 15 minutes. The mean number of Jjumps per
batch of mice and the percentage per batch of dependent
animals are then calculated. The results are presented in
30 the table below:

35



20 increasing doses, of the products are adm nistered by the S.C.

route in an anmount of 0.20 m /20 g of weight of ani mal over two days:
at 10, 11, $bosledspgnd 16 hours on the first day and at 1pcpReleglodsdzour s
on the second day and then at 14 hours _a solution of nal oxone is
injected 25 by the intraperitoneal roufe3Pn~an anount of 100 ng/ kg
and, i medi at epy—the—hyrber—e—urpPS—PeF—ABHSEe—S gothted—over—ip
m nutes. The neanthRner 0$) | empsipaer (Bat etardfidmiege [andMaxtmhiper cent age
per batch of dependent aninmals are tthen calculated. {The results afe
presented in. 30D %}Qgt abl §un§>§| QWs/batch %ﬁmps $/batch | Ju $/batch
- 30 - Tot a (S) engntioner |[(R) engntioner Ngrphlne
/k Junps Y% barcn|  JUunps 7batch | Junps [ 98 bat ch .56

S 8.5 £ g0 {p O 14 o 589 1t NT
- 3.1 10— 3428 9 0- 03— 14 4
70 68. 5@7.13 O 0 0 0.3 ~NT 40 - 17/03.180Q 40 -
137.0 0 0 3.2 40 31.5 100 245.0 0
0 12.2 %9_25 41.1 190 NT,:5ngt tegted| , ¢ 70

68.50 0 0 0.3 20 17.0 80

137.0 0 0 3.2 40 31.5 100

275.0 0 0 12.2 90 41.1 100

NT : not tested

The results clearly show that the (S) enantiomer causes
5 no addiction after administration by the s.c. route
whereas its (R) antipode causes this condition without,
however, reaching the degree observed with the morphine

used as positive reference in the test.
d) - Galenic section

10 By way of illustration of the pharmaceutical dosage forms
according to the invention, the composition and the
preparation of tablets comprising, as active ingredient,
{S) 2-methylamino-2-phenyl-n-butyl 3,4,5-trimethoxybenzoate
L(+) tartrate (product of Example 3) is described,

15 Product of Example 3 1l to 75 mg
Lactose 124 to 74 mg
Microcrystalline cellulose 36 to 60 mg
Polyvinylpyrrolidone 6 mg
Sodium carboxymethylstarch 8 mg

20 Magnesium stearate 1l mg

Mix the active ingredient, the lactose, the microcrystal-

line cellulose and the carboxymethylstarch. Wet with the



The results clearly show that the (S) enantiomer causes 5 no addiction
after admnistration by the s.c: route whereas its ;E%mﬁntigode
causes t hi s 7on wi t hout , however, reaching the deg BH3P%Pe d
wi th the norphine used as positive reggrence in the test. d) -
Gal enic section 10 By way of illustration of the pharmaceutical dosage
forms accgidi BF tont e cbRveAti G ltthieore ooPpopicliywiryipyttmlidone of

preparation of tablets, conprisinpg,,as_actiyve ingredien S).
2-nethy|anino§995ﬂ8ﬁ§P§ﬁ-gg?ﬁﬁng?ﬁFé9Pr?H€tQE?Q%& Sat ey aqé+%1%%r heie
(product of EyegRhEe3) Mbx dassiddtboudly the Pmagnesiafn Esaeplratd and

1to 75 ngy Lact ose 4 to 74 ny

M crocrystallF’ﬁ%ncE?Pg?Bs%t the ragg pf gB0,f9 per ta’%%%I’yvinylpyrrolidone
6ny Sodi um car boxynet hyl starch 8 ng 20

Magnesi um st ear ate 1ng M x the active
ingredient, the |actose, the mcrocrystal- line cellulose and the ~
car boxynet hyl starch. Wet with the - 31 -

aid of an al coholic solution of polyvinylpyrrolidone of appropriate
concentration and granulate. Dry and size the granule. M x honogeneously
t he magnesi um stearate and then tablet at the rate of 200 ng per tablet.



1. (S) 2- Met hyl am no- 2- phenyl - n- but yl 3,4,5-trinmeth- oxybenzoat e
(1) .of fornula [err] 5 and its addition salts with

phar maceut i caiplsg/omeTept abl e i ds. 2. (S PCT/EP93/03825
2- Met hyl am no- 2 -n-butyl. 3,4,5-tri h- oxybenzoat e

L(+)-tartrate angdts ol i &W\m 0 3. rocess for preparation of
(S) 2- et hyl am nﬁ]mm“m/m Wbutyl FHikhad ri met hoxybenzoate or of one
of its phar me¢Btlci cal |y atcept abl e salts—which consi sts: - in
reducing, with a hydride derived fromboron, (S) 2-

f or myl am no- 2-)phenyl - n | s P —nd tain 45 i -
2-nethy|aninoﬁf-phenylgﬁ?%ﬁ%gﬁgﬁ?ﬁ%ﬁa ?ﬂ%ﬁégﬁi ?]?ﬂggéteri%&??éf?ﬁﬁgiﬁg
2- met hyl ani no-oxyeaagate plladl formuyfah a reagent chosen from

3,4,5-tri met hoxybenzoyl chloride or nethyl 3,4,5-trinmethoxybenzoate in
order to obtain (S 2- met hyl@m no- 2- phenyl - n- butyl 20
3,4,5-trinmet hoxybenzoate (I). Phar osition -
characterized in that it conp wthssceu. effective quantity
of (S) 2- met hyl am no- 2- phenyl - n- 3,4, 5-t oxybenzoate or

of one of its pharmaceutically acceptp J}jsal ts corpiF 40 W th
pharmaceutical | y conpati bl e exci pi ent@H, CH. 5. e (S

2- met hyl am no- 2- phenyl - n- but yl 3,4,%-tr?nethoxybnn§oate or of one of
its pharmaceutically acceptabl e salts for the preparati oh of

medi canents for the treatnment of chronic pain.

and its addition salts with pharmaceutically acceptable
acids.

2. {S} 2-Methylamino-2-phenyl-n-butyl 3,4,5-trimeth-
oxybenzoate L({+)-tartrate and its hydrates,

10 3. Process for ©preparation of {S)2-methylamino-
2-phenyl -n-butyl 3,4, 5-trimethoxybenzoate or of one of its
pharmaceutically acceptable salts which consists:

-~ in reducing, with a hydride derived from boron, (S) 2-
formylamino-2-phenyl-n-butyric acid in order to obtain

15 (8) 2-methylamino-2-phenyl-n-butanocl, and then
- in esterifying the (S) 2-methylamino-2-phenyl-n-butanol
with a reagent chosen from 3,4,5-trimethoxybenzoyl

chloride or methyl 3,4,5-trimethoxybenzoate in order to

obtain (S) 2-methylamino-2-phenyl-n-butyl
20 3,4,5-trimethoxybenzoate (I).
4, Pharmaceutical composition characterized in that

it comprises a therapeutically effective quantity of ({S)

2-methylamino-2-phenyl-n-butyl 3,4,5-trimethoxybenzoate or

of one of its pharmaceutically acceptable salts combined
25 with pharmaceutically compatible excipients.

S. Use of (S) 2-methylamino-2-phenyl-n-butyl

3,4,5-trimethoxybenzoate or of one of its pharmaceutically

acceptable salts for the preparation of medicaments for

the treatment of chronic pain.



