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10 R is H, a linear or branched alkyl chain having from 1 to 12 carbon

atoms or an arylalkyl radical.

According to the aforesaid document the compound of formula (I) is
active in the treatment or the prophylaxis of gastrointestinal, cardiac and
central nervous system disorders.

15 Hereinafter, the compounds of formula (I) wherein R has the
aforesaid meanings will for brevity be referred to as “Compound (I)".

It has now surprisingly been found that Compound (1) is particularly
active in neuropathic pain.

It is known that on average about 10-20% of the adult population

20  suffer from chronic pain. The chronic pain is generally associated with
clinical conditions characterised by chronic and/or degenerative lesions.

Typical examples of pathological conditions characterised by chronic
pain are rheumatoid arthritis, osteoarthritis, fibromyalgia, neuropathy,
and the like [Ashburn M A, Staats P S, Management of chronic pain.

25 Lancet 1999; 353: 1865-69].
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currently used in the treatnent of neuropathic pain-’

i ncl ude non-steroidal anti-inflammatories (NSAIDs),

anti depressants, opioid analgeﬁlcs and
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It is an object of the present invention to use a compound of formula
(1), wherein R is H, a linear or branched alkyl chain having from 1 to 12
carbon atoms or an arylalkyl group and of the acid addition salts thereof

20  with pharmaceutically acceptable organic or inorganic acids, to prepare
a pharmaceutical composition active in the treatment of neuropathic
pain.

Preferably, in the arylalkyl group the alkyl moiety has from 1 to 4
carbon atoms and the aryl moiety is a phenyl or naphthyl ring.

25 Typical examples of pharmaceutically acceptable organic or
inorganic acids are: oxalic, maleic, methanesulphonic,
paratoluenesulphonic, succinic, citric, tartaric, lactic, hydrochloric,
phosphoric and sulphuric.

Typical examples of pathological conditions characterised by

30 neuropathic pain are diabetes, cancer, immunodeficiency, traumas,



Typi cal exanpl es of pathol ogi cal conditions
characterised by neuropathic pain are diabetes,
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mul tiple sclerosis, sciatic neuralgia, trigen na
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| nventJ].h [ d%%gg\e/?o%g\r/n%y &so comprise other conventional ingredients
such as: preservatives, stabilisers, surfactants, buffers, salts to regulate
the osmotic pressure, emulsifiers, sweeteners, colorants, flavourings
and the like.

20 If required by particular therapies, the pharmaceutical composition of
the present invention may comprise other pharmacologically active
ingredients whose concomitant administration is useful.

The amount of Compound (I) or of an acid addition salt thereof with a
pharmaceutically acceptable organic or inorganic acid in the

25 pharmaceutical composition of the present invention can vary over a
wide range depending on known factors such as, for example, the type
of pathology with which the neuropathic pain to be treated is
associated, the severity of the disease, the patient’s body weight, the
dosage form, the chosen administration route, the number of

30 administrations per day and the efficacy of the chosen compound of
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severity of the disease, the patient's body weight,

the dosage form the chosen adm nistration route, the

nunber of adm nistrations per day and the efficacy of

t he chosen conpound of- 4 - fornula (I). However, the
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15ephedunerrimnardel models indbpaat edlodynial iaduceexi bhchgeture of the
sciatic nerve and mechanical hyperalgesia in diabetic neuropathy
induced by streptozotocin.

As is known to the person skilled in the art, the aforesaid
experimental models can. be considered to be predictive of activity in

20  man.

The experimental model of ligature of the sciatic nerve in the rat is a
neuropathy which reproduces a series of responses similar to those
observed in man in many traumatic and pathological conditions
associated with neuropathic pain. Ligature of the sciatic nerve is in fact

25 capable of inducing a syndrome associated with the activation of
specific circuits responsible for the control of the perception of pain and
characterised by the appearance of allodynia, hyperalgesia and
spontaneous pain. As is well known, this model is an effective

instrument for the study of drugs for use in the treatment of neuropathic



observed in man in many traumati c and pat hol ogi ca

condi ti ons associated with neuropathic pain. Ligature
w@boosloetosci ati c nerve is in fact capabl e of i nPOUEPZPOA007633

syndrone associated with the activation of specific’

circuits responsible for the control of the perception

of pain and characterised by the appearance of

al | odyni a, hyperal gesi a and spont aneous pain. As is

wel | known, this nodel is an effective instrunent for

the study of drugs for use in the treatnent of

neurpatifi franPandP# Particul@”) iANthe bBNIPEr bf eBhationsNsuch as

the control of conditions such as all odynia and

hy peli@dyBig and Ryperalasgian, the di abetic neuropat hy

i nducegd ; r : iy : i N

| nsul - Tongnge; HEPk rleuhdn? halcdd hP reptozotocin in the

condetiigs amt ingelin-cdgsendentt sindromgucharastasiseddoyf eprcomitant

to r r t
Sor (e BFsS RO RS oB8Cd T InFRABE ARG ZeRbof neryes and
wel lthkreppearaimdsohadeties sf anaselfiet in trsd pereptioh of palre As is

stud drugs..for e in the treatne neur.opat hi

pai o RaR7 Roip BhodtT i 2o hRBEERY tordhg iy BF dhGs or
exaneeindtheardamgeat of napophthie pagpimtrin. papartitylpeshe model
char.acteri gd b%m Iﬁqe%men? such as hé er al 8esi a and

2l | dyfi AU otBTBA Hir ¢ [SFoREORR G STHObRBIG R types
Tohe dRIHesiseY By HRenbiitireedudhasBl/esratiesi BRA allodynia due to
pat hol ogi es characteri sed by the dysfunctions

desditirpaty eaionserdysiuaeiens b HisanefygesystéM.ed above
and char erd e neu j i
re G AACSERbieY SRR REhAoqBE  RBRIIARATLY  the
i scheysfiagtiansl déseribed ¢t Hreobie expelimental nemdels gited above and

tri ' . ral.gi o&dt - i C
e AR REH R e BT IR o A Rneg cancer,
18er Vimmono defidiaicylMaltmulia, r dsesaarhiapeinglitipl200s @& s, orsciatic
arrival re used. ' The all odypi a s ipduced b
el e EiTial bef ey i b el Siitrotes.
TESTS ‘
1. Allodynia induced by ligature of the sciatic nerve in the rat

Male CD rates of weight 200-250 g on arrival were used.

20 The allodynia was induced by ligature under anaesthesia of the
sciatic nerve of the left hind paw [Seltzer Z, Du‘bner R, Shir Y. A novel
behavioral model of neuropathic pain disorders produced in rats by
partial sciatic nerve injury. Pain 1990; 43: 205-218; Bennett G J, Xie Y
K. A peripheral mononeuropathy in rat that produces disorders of pain

25  sensation like those seen in man. Pain 1998; 33: 87-107]. After at least
two weeks following the ligature of the sciatic nerve, rats which showed
a reduction of a least 50% in the response threshold recorded before
the operation were selected. The pain threshold was measured by
means of a von Frey instrument which, by applying a gradual increase

30 in pressure on the plantar zone of the left hind paw of the rat, makes it



sciatic nerve of the left hind paw [Seltzer Z Dubner

R, Shir Y. A novel behavioral nodel of neuropathic
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nerve injury. Pain 990; 43: 205-218; Bennett GJ, X e

Y K. A peripheral nononeuropathy in rat that produces
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hyperal geS| a i In rats with diabetes i nucdbb

Stre%.t I A E, 'OD‘ e .1 ra _,. ,“J. oA |
1%”'é’t?éptW§6t%cH§ed The di abetic syndronme was i nduced

a S|n re intraperitoneal (i.p.)
ale CD rates of weight 240-300 g on arrival were used.

The diabetic syndrome was induced by a single intraperitoneal (i.p.)
injection of 80 mg/kg of streptozotocin dissolved in sterile physiological
solution [Courteix C, Eschalier A, Lavarenne J. Streptozotocin-induced

20 diabetic rats: behavioural evidence for a model of chronic pain. Pain,
1993; 53: 81-88; Bannon A W, Decker M W, Kim Dj, Campbell J E;
Arneric S P. ABT-594, a novel cholinergic channel modulator, is
efficacious in nerve ligation and diabetic neuropathy models of
neuropathic pain. Brain Res. 1998; 801: 158-63].

25 After at least three weeks following the injection of streptozotocin,
rats with a glycaemia level = 300 mg/dl and a response threshold < 120
g to a mechanical nociceptive stimulus were selected. The glycaemia
fevels were measured using a reflectometer utilising reactive strips
impregnated with glucose oxidase. The pain threshold was measured

30 using an analgesimeter. The instrument, by applying a gradual increase



injection of 80 ng/ kg of streptozotocin dissolved in

sterile physiological solution [Courteix C, Eschalier
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behavi oural evidence for a nodel of chronic pain.
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Canpbell J E Arneric S P. ABT-594, a novel cholinergic
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Brain Res. 1998; 801: 158-63]. After at |east three

neek. . . . ] n, _

i APy 9 1y Bol S B PR ERR! BAR 0, o ks i

t hr epdelible<tol 26cgrdt ther mecifensivealresparisee pexpressed ninl ggams,

were_ sel ec ' A

et rg et S dpbiRAT L R A8 RABHIR s pa.

i mpr egAnBedninutes, dl @carse 4oxis dise . thd hieapraent, tthe gsdioltidreshold

s neasured.usin n _anal gesi neter. The .instruynent .
by apesting it GioRdab Rl s, coipared i Shak Ffeured n
dor sghinzoageafed Wigh tref tombodn@awdef tddhe rat, makes it
possible to record the nocjfensive res onsep@?wressed

in gr a??aﬁ? C@BFPE@%%? e ot ?#@dﬁﬁ'ﬁ%ﬁﬁ Vi #er) as was
ani ngde ik d A tidisn REWheAordPotAd URESs tekt (Ry@Behtbride salt

hrs after the treatnent, the pain threshold neasured
i n cohthe|coamprilds ofidfermeimdhewharain Bhigt nidylurrigrared as

i g ' t GG O Ui . The
@gn?@ %ﬁlo%%?%ﬁga%ﬁéést@%gt ed WH?%nggﬁsvdeﬁfé 'e (water)
as wasThs egsulisraradominsinrfdguen2.of t he conpound under

test ( r QC i.d I he .conpo

() wrel - RPE T dordlnelt G T A noBiE St of the
Exanpdrapdund/ef foochuls (Infwikdteft B i§39cldié)yl, Jtepared abtsrding to
are shown in_Fi 2 imJar results were obtained

with f(ﬁ@pfﬁfogga%ﬁﬁﬁdgfssgﬁ%of t he conpound of fornul a
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Exanpl es 23 of EP-A-O 630 )

Example 1

A tablet comprising, as the active principle, the Compound (I) of the

present invention, has the following composition:

Active principle 50 mg
Lactose monohydrate 161 mg
Dibasic calcium phosphate dihydrate 161 mg
Microcrystalline cellulose 95 mg
Maize starch 30 mg
Sodium carboxymethyl starch 24 mg
Povidone 11 mg
Magnesium stearate 3 mg
Example 2
20 An ampoule comprising, as the active principle, the Compound (1) of

the present invention, has the following composition:
Active principle 25 mg



Exanpl es Exanple 1 A tablet conprising, as the active

principle, the Conpound (I) of the present invention,
whamsoin®of ol | owi ng conmposition: Active princi pPer/BB20g4/007633

Lact ose nonohydrate 161 ng Di basi c cal ci um phosphat e

di hydrate 161 ng M crocrystalline cellul ose 95 ng

Mai ze starch 30 ng Sodi um carboxynet hyl starch 24 ng

Povi done ng Magnesi um st ear ated3 ng Exanple 2 An

anpoul e conprising, as the active principle, the

Compound (I) of the present invention, has the

fol | QL) conposi tiOA: ¢ AGE] Ihcinle 25 ng- 8 -

Sor be?%{‘ﬂg:&@&q.& for icggéfﬁ.@ﬁdgﬁg%%%?gfﬁ ter g.s to 100

m BWNa&l e 3 A pharfv@dedODgal conposition in granul es

conprising, as the active ’{?Pf?élglﬁe’ a Compound (1) of

the present invention, has e Il ow ng conposition:

Act i veA phianmiapéetic) apniodiidmin gR0iles chinprisingl, 227H@ active

g Sgr?n%ri]p 5,03608%%0'5%dch} ro'f %hg Cﬂrgsezrg)t Wention, has the following

composition:;

Active principle 50 mg
Mattitol 1300 mg
Mannitol 2700 mg
Saccharose 1000 mg
Cittic acid 20 mg
Aspartame 20 mg
Flavourings 200 mg



Aspartanme 20 ng Fl avourings 200 ng- 9 - CLAIMS . Use
of a conpound of formula : N R wherein Ris H, a
wo 2ovsar400r branched al kyl chain having from 1 POI/ER2004/007633
carbon atons or an aryl al kyl group, and of the acid
addition salts thereof w th pharmaceutical ® acceptable
organic or inorganic acids, tq prepare a
pharmaceuti cal conposition active in the treatnent of
neuropat hic pain. 2. Use according to claiml
characterized in that Ris an arylal kyl group where
the al kyl noiety has from 1CLAIMScar bon atons. .3. Use
according to claim1 or 2 characterized in that Ris
an dr. Ysal &fyd compopndivd femniiia l:aryl noiety is a phenyl
or naphthyl ring. 4. Use according to claiml
characterized in that Rig an n-butyl group. 5. Use
according to claim1, cha c%eriz inthat Ris a
cycl ohexy! group.
\
o}
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N—R

5 wherein
R is H, a linear or branched alkyl chain having from 1 to 12 carbon
atoms or an arylalkyl group,
and of the acid addition salts thereof with pharmaceutically
acceptable organic or inorganic acids,
10 to prepare a pharmaceutical composition active in the treatment of
neuropathic pain.
2. Use according to claim 1, characterized in that R is an arylalkyl group
where the alkyl moiety has from 1 to 4 carbon atoms.
3. Use according to claim 1 or 2, characterized in that R is an arylalkyl
15 group where the aryl moiety is a phenyl or naphthyl ring.
4. Use according to claim 1, characterized in that R is an n-butyl group.
5. Use according to claim 1, characterized in that R is a cyclohexyl

group.



