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PAIN is defined by the Internatlonal Association for the Study of Pain (IASP) as “an
unpleasant sensory and emotional experience associated with actual or potential tissue
15 damage, or described in terms of such damage” (IASP, Classification of chronic pain,
2" Edition, IASP Press (2002), 210). Although it is a complex process influenced by
both physiological and psychological factors and is always subjective, its causes or
syndromes can be classified. Pain can be classified based on temporal, aetiological or
physiological criteria. When pain is classified by time, it can be acute or chronic.
20 Aetiological classifications of pain are malignant or non-malignant. A third classification
is physiological, which includes nociceptive pain (results from detection by specialized
transducers in tissues attached to A-delta and C-fibres), that can be divided into
somatic and visceral types of pain, and neuropathic pain (results from irritation or
damage to the nervous system), that can be divided into peripheral and central
25 neuropathic pain. Pain is a normal physiological reaction of the somatosensory system
to noxious stimulation which alerts the individual to actual or potential tissue damage. It
serves a protective function of informing us of injury or disease, and usually remits
when healing is complete or the condition is cured. However, pain may result from a
pathological state characterized by one or more of the following: pain in the absence of
30 a noxious stimulus (spontaneous pain), increased duration of response to brief
stimulation (ongoing pain or hyperpathia), reduced pain threshold (allodynia), increased

responsiveness to suprathreshold stimulation (hyperalgesia), spread of pain and
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"Post-surgical pain" (interchangeably termed “post-operative”, "post-incisional" or
"posttraumatic pain") refers to pain arising or resulting from an external trauma or injury
such as a cut, puncture, incision, tear, or wound into tissue of an individual (including
25 those that arise from all surgical procedures, whether invasive or non-invasive). As
used herein, "post-surgical pain" does not include pain that occurs without an external
physical trauma. In some embodiments, post-surgical pain is internal or external pain,
and the wound, cut, trauma, tear or incision may occur accidentally (as with a traumatic
wound) or deliberately (as with a surgical incision). Infections and/or physical or
30 chemical injuries affecting the wound area can exacerbate and prolong post-surgical
pain. As used herein, "pain" includes nociception and the sensation of pain, and pain
can be assessed objectively and subjectively, using pain scores and other methods,
e.g., with protocols well-known in the art. Post-surgical pain, as used herein, includes

resting (also known as spontaneous, persistent or ongoing) pain and evoked pain (pain
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be primary (e.g., resulting directly from the pain-causing event) or secondary pain (e.g.,
15 pain associated with, but not directly resulting, from the pain-causing event). Further,
the pain can be acute or chronic. Acute pain results from the external trauma (cut,
puncture, incision, tear, or wound), including that arising from all surgical procedures,
and can be mild and last seconds, minutes or hours, or it can be severe and last for
weeks or months. In most cases, acute pain does not last longer than three months,
20 and it disappears when the underlying cause of pain (e.g., the wound) has been cured
or has healed. Unrelieved acute pain, however, might lead to chronic pain. Chronic
pain (also known as persistent pain) usually lasts longer than three months, beyond the
healing period of tissue damage. Chronic pain normally originates with the initial
traumalinjury but persists despite the fact that the injury has healed and no new tissue
25 injury occurs. Pain signals remain active in the nervous system for weeks, months, or
years. Physical effects include tense muscles, limited mobility, sleep disturbances and
changes in appetite. Emotional effects include depression, anger, anxiety and fear of
re-injury. Such emotional effects can hinder a person’s ability to return to normal work
or leisure activities. Post-surgical pain can also be divided into "superficial” and "deep",
30 and deep pain into "deep somatic" and "visceral". Superficial pain comes from the
damaged skin or superficial tissues and is sharp, well-defined and clearly localized.
Deep somatic pain comes from injured ligaments, tendons, bones, blood vessels,
fasciae and muscles, and is dull, aching, poorly-localized. Visceral pain originates in
the injured viscera (organs) and is usually more aching or cramping than somatic pain.

35 Visceral pain may be well-localized, but often it is extremely difficult to locate, and
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25 Different animal models and studies on postoperative incisional pain are reported in the
state of the art (T.J. Brennan et al. Pain 1996, 64, 493-501; P.K. Zahn et al. Regional
Anesthesia and Pain Medicine 2002, Vol. 27, No 5 (September-October), 514-516).

Finally, it is important to emphasize that there is a need to provide a new form of
prevention and/or treatment of post-surgical acute and chronic pain, allodynia,
30 hyperalgesia and abnormal sensations secondary to nerve (peripheral neuropathy) and

tissue (superficial and deep somatic and visceral) injury developing during and/or after

surgery.

BRIEF DESCRIPTION OF THE INVENTION
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ORs, -OC(O)Rs, -S(O)-Rs, -NRsRg, -NRsC(O)Rg, -NO,, -N=CR3Ry, and halogen;
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unsubstituted alkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted, aromatic or non-aromatic heterocyclyl, substituted or unsubstituted

alkoxy, substituted or unsubstituted aryloxy, and halogen;

25 or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.

In another preferred embodiment, the sigma ligand has the general formula (I1):



Xis selected from-S-, -SO, -S2- and 0; and 15n is an integer selected
froml, 2, 3, 4, 5, 6, 7 and 8, or a pharnaceutically acceptable salt,

i soner, pvodnug9sss4sol vate thereof. In still another preCemrediesisazli nent,
the sigma |igand has the general fornmula (I111): WO

2011/ 095584PCT/ EP2011/ 051643 8 wherein RL is selected fromthe group
formed by hydrogen, substituted or unsulstituted 5 alkyl, substituted or
unsubstituted cycl oal kyl, substituted or unsubstituted, aromatic or
non-aromatic heterocyclyl, substitutgd or unsubstituted aryl, substituted
or unsubstituted arylal kyl, and subsltituted or unsubstituted

het erocycl ylal kyl; R2 is selected fr group fornmed by hydrogen,
substituted or unsubstituted 10F%Ikyl, ted or unsubstituted
cycl oal kyl, substituted or unsubstituttedh aN 0{£§\§ubst|tuted or
unsubstituted aryl, substituted or unsubst i tued, Raronati ¢ or non-aromatic
het erocycl yl, substituted or unsubstituted ar;lalkyl and substituted or
unsubstituted heterocyclylal kyl; R3 and R4 'ndependently sel ected from
the group fornmed by hydrogen, 15 substitut J gubstltuted al kyl ,
substituted or unsubstituted cycl oal kyl, tute unsubstltuted
aromati c or non-aronmatic heterocyclyl, s e or unsubstituted aryl,
substituted or unsubstituted arylal kyl and substituted or unsubstituted
heterocyclylal kyl or, together, R3 and R4(fiorma 3 to 6 substituted or
unsubstituted nmenber ring; 20R5 and R6 are independently selected fromthe
group for maghebyin hydr ogen, substituted or unsubstituted al kyl, substituted
or unsubstituted cycl oal kyl, substituted or unsubstituted, aronmatic or
non-aromati ¢ hetRar & weldyR, asuibsépdndeatly osletteddlosd hydrbgeh,araydgens bpdrbkyliut ed

or unsubstituted ar Ia k d substitu unsuhst i c p

et or ocyol y1 al ktcutt Syastudl S enBtneED Sy ohare: BBRR: R, mHsoR®
25unsubsti t ut ed CGIDH[TBOCRGOKNh@wnEWQﬂHt Uﬁog”wut@fmwzlrwl RhaRFi IRY ahdt R® Great ons
in the ring; (ﬁ?lllo|5584PCT/EP2011/051643 9 nis selected fromO, 1 and
2: mis sel ected¥PEMPNY AN aXKY3 and 4: the dotted line is either a single
or a doubl e bon®R,is selected from hydrogen, substituted or unsubstituted alkyl, substituted or

unsubstituted cycloalkyl, and substituted or unsubstituted, aromatic or non-
10 aromatic heterocyclyl;
Rs and Rg are independently a substituted or unsubstituted alkyl or form,
together with the nitrogen atom to which they are attached, a substituted or
unsubstituted, aromatic or non-aromatic heterocyclyl group;
Xis selected from —S-, -SO-, -SO,- and O; and
15 n is an integer selected from 1, 2, 3,4, 5, 6, 7 and 8,

or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.

In still another preferred embodiment, the sigma ligand has the general formula (Ill):



with the proviso that when Rl is phenyl, R2is H the dotted line is a
doubl e 5bond, mis 1, and R5 and R6 forma 2, 5-di oxopyrrolidine or a

5- et hoxy,Roaxo/09p3sar ol i di ne; then R3 and R4 are not bot RCatEPRéig/oSEAE tine H
or nethyl; or a pharmaceutically acceptable salt, isomer, prodrug or

sol vat e thereof. Anot her aspect of this invention refers to the use of
sigma ligand as defined above for 10 the nmanufacture of a medi canent for
the prevention and/or treatnment of pain devel oped as a consequence of
surgery. Another aspect of the invention is a nethod of treatnent of a
patient suffering from pain devel oped as d?gggghguence of surgery, or
likely to suffer pain as a result of a surgi treatnent, which conprises
adm nistering to the patient in need of such 15 treatnment or prophyl axis
a therapeutically effective amount of a sig hhgand as defined above.
These aspects and preferred enbodi ts thefeof are additionally also
defined in the clains. 20 BRI EF DES PTI ON! OF THE FI GURES Fi gure 1:

Treat ment approach in nechanical allognria” Results obtained with a known
Sigma ligand (BD-1063) adninistered Nntra Real |y 30 min before
mechani cal all odyni a was assessed in‘N e—NQ at eral (operated) hindpaw of
rats [Ch: surgery; 3.5h: admnistratien i.p. nofRghe conpound; 4h:
mechani cal all odyni a assessnent; *: R{gnificant 25 differences (p<0.05);
ns: non-significant differences (p>0.05); n=10]. Figure 2: Treatnent
approach i n nechanical allodynia. Results(dbtained with conpound 63
adm ni stered intraperitoneally 30 mn before nmechanical allodynia was
assessed i mhehsni psil ateral (operated) hindpaw of rats [Ch: surgery; 3.5h:
adm nistration i.p. of the conpound; 4h: nmechanical allodynia assessnent;
*: significant dfi$ eelecied$roBOihpvboudbiormed by hpdrogemraubsitatet! odiuhfdrstites

(p>0.05); n=10]. 095584 / 11/ 05 3 O.Jge post - i.cal pain
{Feat ment, " adm R pEABIRE 2L (TERe e R r it A halt i yery
in the ipsil at emadmétaperahedprdmaiidpheteodcycigt, ssybsliitedt mor adsobstistedatargn i . p.
of the conmpound tive). ’ rgenyi..3h.. admni.stration i . t he
conpound (treat ﬁéﬁ%tﬁlﬁgghpyn@wﬁ?tg%ﬁ gaﬁ%lwhi %nﬁsggggt%gt ;Or* :unlgﬁl%mu %dcant

di fferences (p<Ge@sdcyclyldkyl;non-si gnificant differences (p>0.05); n=10].
Figure 4. Treatnent vs preventive approach in nechanical allodynia.
Conpar ati ve resiR:tisseéctae floamthe airour foodgh by hfdnogBnD-sLbsButed dr ciosyastitded 3
adm ni st ered bef iQn . er t : rgerv. ko

i psil att(fal (opeaﬁé([? e%sﬁ?ﬁﬁ%t)é)\?v ?(J)?&;Bgtt'tg{eij C{(géé;{lﬁﬁ rgg@%&lﬁ[?@t(rgrgwsgr?gpth%ed of

t he conpound ( pra&keosntsubeltutednr unsulsdityted arybhsubsituedmrninsubsditutedh aropatiof t he

Gi1Toronces (p<tr obyoftliatRCROBRCARY, i FERRAMERNGY GayBl e ™

Fi gure 5: Treat sebstituisd pr enseibsiituvieddearoaclylaltyl;it her mal hyper al gesi a.
Conmparative results of thermal hyperal gesia obtained with sodi um
di cl of enac, corrﬂibrﬂlryj Rs exte fimfependently selected from the group formed by hydrogen,

15 substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,

substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted
or unsubstituted aryl, substituted or unsubstituted arylalkyl and substituted or
unsubstituted heterocyclylalkyl or, together, R; and R, form a 3 to 6 substituted

or unsubstituted member ring;

20 Rs and Rg are independently selected from the group formed by hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted
or unsubstituted aryl, substituted or unsubstituted arylalkyl and substituted or
unsubstituted heterocyclylalkyl or, Rs and Rg together, form a substituted or

25 unsubstituted, aromatic or non-aromatic heterocyclyl having 3 to 7 atoms in the

ring;



t he post-surgical pain treatnent, adm nistered before (prevention) and
after (treatnent) 15 surgery in the ipsilateral (operated) hindpaw of rats
[-10 m n:wadnimiosisaati on i.p. of the conpound (preventi PEX/EPDIN1/0SI6AZIET Y;

3h: adm nistration i.p. of the conpound (treatnent); 4h: therm
hyper al gasi a assessnent; *: significant differences (p<0.05); ns:
non-significant differences (p>0.05); n#10]. Figure 6: Treatnent vs
preventive approach in thernmal hyperal gesia. Conparative 20 results of

t hermal hyper al u 3 admi ni stered before (prevention) and
after (treatnen%?gg&eé@éﬂggﬂ?ﬁﬁ%%fgS|Iateral (operated) hindpaw of rats

[-10 m n: adm nist.r f conpound (preventive); OCh: surgery;
3. 5h: adm ni st rgﬂ os% éc?éb ﬁorﬁo i 2 r3t-é%do‘flind (treatnment); 4h: thermal

hyper al gasi a asﬁ@s&ﬁ&ﬂﬂmet""$sgﬁwra@mmeohdd@ﬁmﬂmyw (p<0.05); ns:

non-si gni fi cant TALLEDR DESCE I PT OF THE
| NVENTI ON | n thﬁ@&ﬁgé%%%qh%m%ng?s% s e B ‘ﬁogrﬂhs have
t he mearh ng det &iohddmbiellownd "Rl zkr}d Re rfqmea§ d-diogomtrradidgletorex 5 bﬂ@mﬁ@do-

hydr ocar bon chai n 0 cont ai ni ng
no unsaturatlonpgrggﬂk% rFQ ﬁﬁffﬁaﬁeg ?éhfﬁgiﬁgggaﬁﬁéFH%rﬁ% cule by a
singl e bond, e. oga,phmmplutlcaélyIapteptablgsalpy&qmer podpylor snivatgttereot - but yl , n-
pentyl, etc. A kyl radicals may be optionally substituted by one or nore
substituents such as aryl, halo, hydroxy, al koxy, carboxy, cyano, carbonyl,
acyl, al koxycarbonyl, WD 2011/095584PCT/EP2011/ 051643 11 ami no, nitro,

mer capt o, dnkiher asRrect of this iPverttion refdrsaliokiye useadi sigms liganeas definet akwve fear bon
at ons. 4({) %H@%éﬁﬁgﬁérp%f%r%led datm rf'b?%pé)ggivérﬁlo%nanCﬁ"byltr%lalf%lent Bﬁﬁbﬁ]al
such as benzyl or net h substituted by heterocyclyl, it cofresponds
to a "Het eﬂ@&@@b@d@ﬁky@ﬂseﬂa@lﬁ@a}f surgginkenyl " refers to a straight or
branched hydrocarbon chain radical consisting of 2 to 5 12 carbon at ons,
cont ai ni ng Aaothes@speeinel thadayantianiis mathedwhitiehtment f earaiieat suifering fiogst  of
t he nol ecul g e, e d t

subst 1 1 ut o8 by e s B o R A 2

al koxy, carbegisal teptpent, wawbd}mprlsa%wmlramm@@mﬁ)ngﬂlentamnnﬁ@d afisuch,a

nmer capt i l}k@f@é I

car bon +a‘}Jt oq‘rrrlgléwérh oié{}ré)%ggl XIE%%@FE‘%@?QQ 0 a g\{é%ﬂbmo?(a)r%%'%nedr?@ma%g%ﬁn&
nmonocycl i c a§pVvéi cyclic radlcal which is saturated or partially saturated,
and whi ch consist solely of carbon and hydrogen atons, such as cyclohexyl

or adanmant WheSQJﬁﬁréQ%S @"ﬂ%@'fe\fﬁréeé* @’f‘m%e%tﬁébf?rﬁpfc%{?l%ddlt'ﬁn@lPYea'%Q)é%ﬂrﬁdd@tthQ)n

the term"gyghoal kyl" is nmeant to include cycloal kyl radicals which are
optionally substltuted by one or nore substituents such as al kyl, hal o,

hydr oxy, am no, 15 cyano, nitro, al koxy, carboxy, al koxycarbonyl, etc.
"Aryl" refers to single and multiple aromatic ring radicals, including

nul Ui pl#) 1 iEIEFASESERIPIDN OF THEAFIGIIRES! Al @ and/or fused aryl groups.
Typi cal aryl groups contain from1l to 3 separated or fused rings and from®6

to about 1&@.@&bomrera'trﬁ&mtaépgfﬁiach$Nﬁj{écﬁ§n|@cﬂ%ﬂlbf md"@@%ﬁﬁé’bbtaln@gw|a known
fenanthryl or anthracyl radical. The ary 8’

b |y 20
Subet 1 it ey digang, (Brot G askintirend Hieaperoasap, Py bAEe peehansal o,
al kyl, phenybdyn® %X ¥ssdaab® i k¥ lipsilBietd Q@pé?ré{t%BPhanﬂ)aa/l/ lSWa@sﬂ'%)ﬂosurggﬂynQ%hk}"

acyl, al koxycarbonyl, etc. "Heterocyclyl" refers to a 3-to
menber ed r |aH@'¢'%tmt@a|' Pyipfi s cRrppRyNg) éh dT‘eQ’f‘é’PWBW'@?UH% AGIRSFEBI oHIHE i ve

het er ogimNyiffepdRet fskd. 0 Nhd: Ren FigPHRa St dcdqpoh.08Y; hegen,

Figure 2: Treatment approach in mechanical allodynia. Results obtained with

compound 63 administered intraperitoneally 30 min before mechanical allodynia was

assessed in the ipsilateral (operated) hindpaw of rats [Oh: surgery; 3.5h: administration

i.p. of the compound; 4h: mechanical allodynia assessment; *: significant differences
30 (p<0.05); ns: non-significant differences (p>0.05); n=10].

Figure 3: Treatment vs preventive approach in mechanical allodynia. Comparative

results of mechanical allodynia obtained with sodium diclofenac, commonly used for



oxygen, and sulfur, preferably a 4-to 8-nmenbered ring with one or nore

het eroatons, 25 nore preferably a 5-or 6-nenbered ring with one or nore
het er oat ow®.201170983y¢ be aronatic or not aromatic. For thecpmrpm3esicas this
i nvention, the heterocycle nmay be a nonocyclic, bicyclic or tricyclic ring
system which may include fused ring systens; and the nitrogen, carbon or
sul fur atons in the heterocyclyl radicalOmy be optionally oxidised; the
nitrogen atom may be optionally quaternized; and the heterocyclyl radical
30 may be I f I u

30, Y e B bRl O g ok A KA B RO Aen BBl
benzot hi azch@,ery lmrtaa |p3|late'rdm(a|:z&ﬂated) hindpkavz of egts [-NAahie;, agpmipistratbmiey. of the

Pl per Azl e o RO RJLREIN Dn: B 88226 agh AT oL U/oR e SHABELAE

nor phol i ne; yrro e, , 1'soxazo ri‘azol e, “i mdazol'e,
etc. WO ZOlﬁéﬂﬁﬁﬁeAmﬂmEﬁmmﬁl eliddynd dzesshhérdx " sigreficans differencesadp<d5)pf t he

formul a Olﬁg meégmﬁganltﬁlﬁ%%nﬁggww(%g n(:_ql%as defi ned above, e. g., nethoxy,

et hoxy, propoxy, a radical of the formula -NH2,
G ot hyl et e i ol RO s PO Zibrodtndin B RGP L AR
refers to besaiite ofchdadtao;cal eumlyona for Ebi- ®063?em@ycen®esnd168eadmlnletes@bbeﬁotmt ed
ot eyt nato g BT 45 et chalbheB) SRy UE R0 ReBfabd HBARETEET o
nor e sui t alil0e ngynogsis)inietratign, Ihal@fgm saoeipogsd f [weventive)hl @r:o sutgeono3&hd
aroup sisn -aaiisten T b BlcblyBou e Eim B EAR K pp i S SREIY ce
groups havi* nggrlflttacmt allﬁ‘etetncasz(rrs@r(lﬁ()xmsanmfslgmﬂcémdlﬁienertcesécmﬁm5)ﬂl=c1é)ﬂ bon at ons
and nore preferably 1-3 carbon atons; al kenyl and al kynyl groups i ncluding
groups havifgyrerfe oeatmané vengaventiye expproatkaigethermal fiyperalgesia Gooparalize

ot o oxygere T sics e Rh hpetaGBLIADERAT Rith SoliRhy dblcRRE, ComRpKly ReBlf: °5
carbon at offeg pestpligical paioireatmertieatinipisteacdk before @Ereyeolions andaifted(tregtroérds e

car bon 3 ona ey Pe HeiRE (o Akl Ehba TS LA0Rby Ak T s e

i ncl udi ng tchoweumbi @révestivedyithy suwrgeryt Jhor edmuusft:amm |n>nloég@§ &aeppyrsm 1 to
ar oups | ol P ras bl beralRel escnal il BB erfLe o as 20
from1l to asowan- agnlﬁ@&rbdﬁemn@ﬁs(n?@-qﬁ);mﬁw].to about 6 carbon atons;

am noal kyl groups such as groups having one or nore N atons and from1 to
about 12 cdi®doe Gat Tastment fvsopretentiye adnpieach pathisonalahywesalgesia- beeyparetive yi
havi ng or, such
ne bonzl - T sL Tara e Rl on EanaBRAEY aunisiaBTniie BB B[R Lo
may have aaﬁabdtreatwnt) agrgerycin dhbdpsileteralblapepaied)t himdpad ofheatgr blp,miand
Cinder ot ood e et il BFPENRRRIUY (isFaRheRon: SRl o, PAins PSR iBF, o

i nvention ioh tv«mqﬂm@ahd (treatpmamtii 4hs thwmad)my@erraégaﬂao98$e§smﬁat gedsignittapbupl ed
Lo a count efirdrOikot oA 0. Hondirfidhn ifrdrSnddd (598.86% RyrThi s def i ni ti on

al so 30 includes q ater ary a nium salts anci conpl exes of the active

nol ecul g wi th other nolecul es and ions, particularly, conplexes formed via
i onic interactions. The definition includes in particul ar physiol ogically

accept abl e paf A1 ED! DESCRASTTONOF ﬁ-iE WENPIcNPd as equivalent to
"phar macol ogically acceptable salts” WO 2011/ 095584PCT/ EP2011/ 051643 13

The term " phafdasRal iof #ld Mreé@rﬁ‘?:ﬁ\ﬁéh%@ tﬁé‘kéll%wurig%hﬁ@ h&§@MrXheind Beiled
invention means any salt that is tolerated physiologically (normally

meani ng th&ela% s not toxic, particularly, as a result of the counter-ion)
when used in an appropriate manner for a treatnent, applied or used,

parti cul ar I'§kV refaigHa msSteaidt oF branehed sydresargen ﬁh%w@q“@@.ceawﬁtwgsofak@e& abl e

salts may Q@rﬁoﬂrmﬁs%@mm@ m@n%uﬂ%%@sa@ndm.dhﬁsten@cﬁ@m@me Rfst bhtre
invention, are understood t0 be salts formed by at |east one conmpound used

in accor dameqia ﬁyt%é'”g'ﬁv@ﬁ‘fjr &n9- repthd! FlYaR- @QPX‘J (RrepYlon At etd)uty slth as

an ani on apgdng, ét@%k;{lQQ@icﬂBMﬁéypb@%pﬁ&dw stu%tﬂﬁﬁﬁedil &red bpmor@rsﬁlf)ﬁﬁ@hlté/
i norganic, particu when used humans and manmal s. ts with

al kali and SHP'P(&F@%'&P?K’ MXERKY alkexys Gapoxy: ewe@e B%PPPHU%WI §4k0>@/§aﬁb@ny' as
those fornmed with ammonium cations (NH4). Preferred salts are those forned
with (nono) or (di)sodium (nono) or (di)potassium nmagnesiumor cal cium
These physiologically acceptable salts nmay al so be forned with anions or
acids and, in the context of this invention, are understood as being salts
formed by at | east one conmpound used in accordance with the invention -



15 protonated, for exanple in nitrogen - such as a cation and at |east one
physiologically tolerated anion, particularly when used on humans and/ or
manmal s. Wbi2e11dofisai ti on specifically includes in the cearapreoiodstehs s
invention a salt forned by a physiologically tolerated acid, i.e. salts of
a specific active conmpound with physiologically tolerated organic or
inorganic acids - particularly when usedion humans and/or mammal s. 20
Exanpl es of this type of salts are those forned with: hydrochloric acid,
hydr obr om C j i Cj cetic
o0 oy BT BB oE BB SRR g S ROt |
fumari c aciathms. at$utxst|m|tﬂdd)}oarybilttqorresm1dd to 7a‘héAt}MIhcyl" mdicakseth anbeataybpodance

Wt s, TNEDOR <SHAHKE BELARRL Sl CRL AR IEANE AR LET R HhgaeCt T Ve

conmpound i gccof danc
bonded b
sglnvgnt ), Y ?ﬁ'@?%?né&g‘gtgﬁ%ﬁ%%ﬂf/’gﬁ% gﬁg&a:rﬁcoﬁh% a'?éésmél C%Qesﬁn gﬁ(’azxéorrpl e,
nmet hanolat 62 caripore dterse dostelninat at Ieasttdm trysatuxation, Ang vaoehp suatthchbatto ite a

d f
Formil ge. (152 FEmobeRBy.d ShABEpAE ARITABIAE oA B oA MR by
term 30 " proodmongiore subsibnisnslchsastary alakds.thydenxs ealboy, earboxmazsm catposy,
derivati :
der 1 vat | venclAhoR Bl Sl il h¥Ra®, bikfufipOERRls Lidthy) Dyl On
met abol i t ehawé frome? tocﬁwmbordatoufs formula | that include biohydrolyzable
noi eti es such as bi ohydrol yzabl e am des, bi ohydrol yzable esters,
bi ohydrdl yZaitlealdl tefarataes stableohiadtbmegrdieresl mandgyatia @"sbicy@li@rqdwabwpiz:hﬂﬂ e WO
2011/ 09558 64 d
anal ogues. 3 re 4er gcglﬂérfi’aﬁ& ?uéﬁédé;a%?o\%ﬁlgﬁn SB{ %E%@;?ﬂbgér%% unct (%g%r?
groups ar e atdres, |smbraSaquhemdthraﬁwfanttyherIaS$>@ine|rWIee aséateld speficady boXyd at e
esters are gQ&H@bﬁ“fh'eYtehﬂr" rer%trgéérityt‘o“iﬂclﬁ &o F\@ g&%&@%.&? ?‘%‘ d

noi eti es present on the nol rugs can repar e
usi ng wel | optiovally sobstiteted bwoh oamqrﬁ@sl@sttﬂw@ﬁ $lb?@oawks$mmrhydm1 aninal

Chem st{él %pgnd)'nﬂg) R’kag)?%ggb%x§t%§gcr Q@paej% J. Abrahamed., 2001, WIey)

and "Desl gn”and ns of Bundgaard ed., 1985, Harwood
Academ c PuR] jn e

" epr esent 5’3@?1sfé‘%é%?ofﬁ'”?"%%ﬁ@@ﬁﬁ@%iﬁéﬁf Fﬁ%ﬂfﬁ?@f%!ﬂ%’“@@ e
particul ar thaimp@un@@ar@e@nd@dﬂtsgd mlarwmyymwlﬁax}grcwymﬁtam fcomdntor®es and
therefore gx %tédnorqij%é@ﬁ BFn'@‘E?%b&utolrs 8@% fih§ QtBrhd, Csut:l‘?rgﬁjhema

any given conhpound referre ereln P81 nt end o repreéesent

racemat e, @aehioyl, meeyleffﬁwmfusyimn anthreeytgadigale Toe afﬂrrédt@iabmaért@oﬁ@tmn@”}f or ms
and m r i et r t m
Sbout 115 SEEIEEE ) anp b MHE SiosEhBRRAERRE NAIE mARHE fIE ISP FREh

mol ecul e c@llody.ehalagikyh snit(aEpyanse diatkyeming, apmmodliybrasy!, ekexiesroand. efics
isoners). |f the nol ecule contains several double bonds, each double bond
wi Il have i'Hetemmclyl esfessite aratatiie tto i haemsnediringradisel whifk censistepf elitpdrer ent
to, the stefspl SQRE %Q{) fl\tré"ﬁet@w% mIQuBLEq RERARe GfoubBn &R rogen,

Furt hernore, compounds referred erein may exist as atroprsoners. Al

t he st er eoio%p@Rs: #nil rsulflardpfeéer@hlarﬂ 4ﬁnﬁmem@ﬁra§rlég é@ﬁ\m@m@norgé\@tﬁé@atpms

| SOMBr Anth 8 dHbfePRiy YE6S o rﬁ@@re&qmﬁo\}dﬁq%né%Crer%r%dheﬂ@rolaﬁfn@é Nt n¥he

m xtures thereof, are” consi ere e scope of resent venti on.
Furt her nor @roraautjp o diavarticeFer the dpurrpsge ok this mgnt@m ke merp@menm@v@e a
Speci fi cal lyondciict BE r@ll{;I%PEngairc g fs§5@nd, Whﬂ:’ﬂ% mENYQe AlselQin s?%t%f‘h%t Wl
isoners of a co oun in“equilibriu are rea y converted
from one i $eerBitiagenoeaibos Qirfstfve alontdimihe heterocyclyl radical may be optionally

oxidised; the nitrogen atom may be optionally quaternized; and the heterocyclyl radical

a

30 may be partially or fully saturated or aromatic. Examples of such heterocycles include,
but are not limited to, azepines, benzimidazole, benzothiazole, furan, isothiazole,
imidazole, indole, piperidine, piperazine, purine, quinoline, thiadiazole, tetrahydrofuran,

coumarine, morpholine; pyrrole, pyrazole, oxazole, isoxazole, triazole, imidazole, etc.



25 tautoneric pairs are amne-imne, amde-imdic acid, keto-enol,

| actam |l actim etc. Unless otherw se stated, the conpounds of the invention
are al so weanti/msssiuncl ude i sotopically-1abelled forns i PeT/EPoompostsds whi ch
differ only in the presence of one or nore isotopically-enriched atons. For
exanpl e, compounds having the present structures except for the replacenent
of at | east one hydrogen atom by a deut@2iumor 30 tritium or the

repl acenent of at |east one carbon by 13C- or 14C-enriched carbon, or the

D 2Cerrenl bl Rl ALY L AR LS PR Bt ™
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and coupled to a counter-ion (a cation or anion) or is in solution. This definition also
30 includes quaternary ammonium salts and complexes of the active molecule with other
molecules and ions, particularly, complexes formed via ionic interactions. The definition
includes in particular physiologically acceptable salts; this term must be understood as

equivalent to “pharmacologically acceptable salts”.
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to the signma’recepto Initron above ere are nan nown uses

for sigim compound is bonded by a non-covalent bond to another molecule (normaIIy a polar
solvent), including especially hydrates and alcoholates, like for example, methanolate.

A preferred solvate is the hydrate.

Any compound that is a prodrug of a sigma ligand, in particular a prodrug of a
compound of formulae (1), (I1) or (lll), is also within the scope of the invention. The term
30 “prodrug’ is used in its broadest sense and encompasses those derivatives that are
converted in vivo to the compounds of the invention. Examples of prodrugs include, but
are not limited to, derivatives and metabolites of the compounds of formula | that
include biohydrolyzable moieties such as biohydrolyzable amides, biohydrolyzable

esters, biohydrolyzable carbamates, biohydrolyzable carbonates, biohydrolyzable



10 Iligands, such as antipsychotic drugs, anxiolytics, antidepressants,
stroke treatnent, antiepileptic drugs and many ot her indications, including
ant i - m grapnreliansssgeneral pain, there is no nmention in PrhE/Eeedi1nficihese
conmpounds as useful for the prevention and/or treatnment of pain devel opi ng
as a consequence of surgery. Table 1 lists some sigma |igands known in
the art (i.e. having an I C 50 5000 nM. 145 Sone of these conpounds may bind
to the sigma-1 and/or to the signma-2 receptor. These sigma |igands also
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2011/ 095584\'39123 ﬁFp,{%)gﬂr& Qfgrjr&f?o é@reﬁqk%ten%ed K?I rﬁz&eﬁent ﬁJ:Jcp sPeC|f|c compound as

1-(3-Metho enzy
WeII as certain variations or forms In particular, compounds referred to herein may

10 have asymmetric centres and therefore exist in different enantiomeric or diastereomeric
forms. Thus, any given compound referred to herein is intended to represent any one
of a racemate, one or more enantiomeric forms, one or more diastereomeric forms, and
mixtures thereof. Likewise, sterecisomerism or geometric isomerism about the double
bond is also possible, therefore in some cases the molecule could exist as (E)-isomer

15 or (Z)-isomer (trans and cis isomers). If the molecule contains several double bonds,
each double bond will have its own stereocisomerism, that could be the same as, or
different to, the stereocisomerism of the other double bonds of the molecule.
Furthermore, compounds referred to herein may exist as atropisomers. All the
stereoisomers including enantiomers, diasterecisomers, geometric isomers and

20 atropisomers of the compounds referred to herein, and mixtures thereof, are

considered within the scope of the present invention.

Furthermore, any compound referred to herein may exist as tautomers. Specifically, the
term tautomer refers to one of two or more structural isomers of a compound that exist
in equilibrium and are readily converted from one isomeric form to another. Common

25 tautomeric pairs are amine-imine, amide-imidic acid, keto-enol, lactam-lactim, etc.

Unless otherwise stated, the compounds of the invention are also meant to include
isotopically-labelled forms i.e. compounds which differ only in the presence of one or
more isotopically-enriched atoms. For example, compounds having the present
structures except for the replacement of at least one hydrogen atom by a deuterium or
30 tritium, or the replacement of at least one carbon by "*C- or “C-enriched carbon, or the
replacement of at least one nitrogen by '°N-enriched nitrogen are within the scope of

this invention.

The sigma ligands, in particular the compounds of formulae (1), (I1) or (lll), or their salts

or solvates are preferably in pharmaceutically acceptable or substantially pure form. By
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10 As used herein, the terms “prevention”, “preventing”, “preventive” “prevent” and

prophylaxis refer to the capacity of a therapeutic to avoid, minimize or difficult the onset
or development of a disease or condition before its onset, in this case pain induced by

a surgical operation.

Therefore, by "treating" or "treatment" and “preventing” or “prevention”, as a whole, is
15 meant at least a suppression or an amelioration of the symptoms associated with the
condition afflicting the subject, where suppression and amelioration are used in a broad
sense to refer to at least a reduction in the magnitude of a parameter, e.g., symptom
associated with the condition being treated, such as pain. As such, the method of the
present invention also includes situations where the condition is completely inhibited,
20 e.g., prevented from happening, or stopped, e.g., terminated, such that the subject no
longer experiences the condition. As such, the present method includes both
preventing and managing acute and chronic pain induced by a surgical operation,
including superficial and/or deep pain secondary to surgical tissue injury, and
peripheral neuropathic pain, neuralgia, allodynia, causalgia, hyperalgesia,
25 hyperesthesia, hyperpathia, dysesthesia, paresthesia, neuritis or neuropathy,

secondary to surgical nerve injury.

As used herein, the terms “sigma ligand” or “sigma receptor ligand” refer to any
compound binding to the sigma receptor. As stated previously, the sigma ligand is
preferebly a sigma receptor antagonist in the form of a (neutral) antagonist, an inverse

30 agonist or a partial antagonist.

An “agonist” is defined as a compound that binds to a receptor and has an intrinsic
effect, and thus, increases the basal activity of a receptor when it contacts the receptor.

An "antagonist" is defined as a compound that competes with an agonist or inverse
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1- ( 4- Fl uor aptietyy Ahtaddaist(dstivityunay b reveysibleiodirreykisitle pepmdami anythe bartgemityl - ol
hydrochl or io‘#ﬁ]e antagonist-receptor complex, which, in turn, depends on the nature of antagonist
receptor binding. A “partial antagonist” is defined as a compound that binds to the
receptor and generates an antagonist response; however, a partial antagonist does not
10 generate the full antagonist response. Partial antagonists are weak antagonists,

thereby blocking partially the action of an agonist or inverse agonist on the receptor.

An "inverse agonist" is defined as a compound that produces an effect opposite to that
of the agonist by occupying the same receptor and, thus, decreases the basal activity
of a receptor (i.e., signalling mediated by the receptor). Such compounds are also
15 known as negative antagonists. An inverse agonist is a ligand for a receptor that
causes the receptor to adopt an inactive state relative to a basal state occurring in the
absence of any ligand. Thus, while an antagonist can inhibit the activity of an agonist,
an inverse agonist is a ligand that can alter the conformation of the receptor in the

absence of an agonist.

20 “The sigma receptor/s” as used in this application is/are well known and defined using
the following citation: “this binding site represents a typical protein different from opioid,
NMDA, dopaminergic, and other known neurotransmitter or hormone receptor families”
(G. Ronsisvalle et al. Pure Appl. Chem. 73, 1499-1509 (2001)). Pharmacological data
based on ligand binding studies, anatomical distribution and biochemical features

25 distinguish at least two subtypes of ¢ receptors (R. Quiron et al., Trends Pharmacol.
Sci. 13, 85-86 (1992); M.L.Leitner, Eur. J. Pharmacol. 259, 65-69 (1994); S.B. Hellewell
and W.D. Bowen; Brain Res. 527, 244-253 (1990)) (G. Ronsisvalle et al. Pure Appl.
Chem. 73, 1499-1509 (2001)). The protein sequences of the sigma receptors (Sigma 1
(c1) and Sigma 2 (c2)) are known in the art (e.g. Prasad, P.D. et al., J. Neurochem. 70

30 (2), 443-451 (1998)). They show a very high affinity to various analgesics (e.g.

pentazocine).

“Compound/s binding to the sigma receptor” or “sigma ligand” as used in this
application is/are defined as a compound having an 1C5, value of £ 5000 nM, more

preferably < 1000 nM, more preferably < 500 nM on the sigma receptor. More
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di met hyl heXamyxhuods bpiding thytor sigimhaegabéor, generally also referred to as sigma ligands,

are well known in the art. Many of them are encompassed by the “Compound/s binding
to the sigma receptor” definition above. Although there are many known uses for sigma
10 ligands, such as antipsychotic drugs, anxiolytics, antidepressants, stroke treatment,
antiepileptic drugs and many other indications, including anti-migraine and general
pain, there is no mention in the art of these compounds as useful for the prevention

and/or treatment of pain developing as a consequence of surgery.

Table 1 lists some sigma ligands known in the art (i.e. having an 1Csy < 5000 nM).
15 Some of these compounds may bind to the sigma-1 and/or to the sigma-2 receptor.

These sigma ligands also include their respective salts, bases, and acids.

Table 1
(-)-Cyanopindolol hemifumarate Cutamesine hydrochloride
(-)-(1R,28)-cis-N-[2-(3,4- Cyclobenzaprine HCI

Dichlorophenyl)ethyl]-2-
pyrrolidinocyclohexylamine

(-)-1-[1-(3-Chlorophenyl)pyrrolidin-2-ylmethyl]- | Cycloheximide
4-(2-phenylethyl)piperazine

(-)-Sparteine sulfate pentahydrate Cyproheptadine HCI
(+)-Himbacine Darrow Red HCI
(x)-1-Cyclohexyl-4-[3-(5-methoxy-1,2,3,4- Demecarium Bromide
tetrahydronaphthalen-1-yl)propyl]piperazine
(18,5R)-3-[2-(2-Adamantyl)ethyl]-1,8,8- Denatonium Benzoate
trimethyl-3-azabicyclo[3.2.1]octane

hydrochloride

(2-Dibutylamino-Ethyl)-Carbamic Acid 2-(4- Deptropine Citrate
Benzofuran-2-YImethyl-Piperazin-1-YI)-Ethyl

Ester

(4-[1,2,3]Thiadiazol-4-YI-Benzyl)-Carbamic Desloratadine
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1145-(4-FI (H%, Sibengels tyl] - 6,/7, 8,9, 10- hexahydro-7, 10-
ininocycch@Ei T qﬁﬂanad?el Sulfate 1- Benzy1- 3bet a- [ 3-

(Cycloprop X SahaAbeta=tri-nethylptpertdine

Hal of ant r ’ PR P R e ke

(6aR,9R)-5-Bromo-7-methyl-N-(2-propynyl)-
4,6,6a,7,8,9-hexahydroindolo[4,3-fg]quinoline-
9-carboxamide

Dexfenfluramine HCI

(S)-(-)-N-(2-Amino-3-phenylpropyl)-2-(3,4-
dichlorophenyl)-N-methylacetamide
hydrochloride

Dicyclomine HCI

(S)-Methamphetamine HCI

Diethylpropion HCI

[1-(9-Ethyl-9H-Carbazol-3-YImethyl)-
Pyrrolidin-3-YI]-Carbamic Acid 1-(3-
Benzyloxy-4-Methoxy-Benzyl)-Piperidin-3-
Ylmethyl Ester

Dimethisoquin HCI

[1-(9-Ethyl-9H-Carbazol-3-YImethyl)-
Pyrrolidin-3-YI]-Carbamic Acid 2-(Tert-
Butoxycarbonyl-Naphthalen-1-YImethyl-
Amino)-Ethyl Ester

Dimetindene Maleate

[4-(4-Ethyl-3,5-Dimethyl-Pyrazol-1-YI)-
Phenyl]-[4-(3-Phenyl-Allyl)-Piperazin-1-YI]-
Methanone

Diphemanil Methylsulfate

1-(1,2-Diphenylethyl)Piperidine Maleate, (+/-)

Diphenidol HCI

1-(1,4-Ethano-1,2,3,4-tetrahydro-2-
naphthylmethyl)-4-methylpiperazine hydrate;
1-(Benzobicyclo[2.2.2]octen-2-ylmethyl)-4-
methylpiperazine hydrate

Diphenoxylate HCI

1-(1-Adamantyl)-2-[4-(2H-naphtho[1,8-
cd]isothiazol-2-ylmethyl)piperidin-1-
yllethanone S,S-dioxide hydrochloride

Diphenylpyraline HCI

1-(1-Naphthyl)Piperazine HCI

Dipropyldopamine HBr

1-(2-Benzyloxyethyl)-4-(3-
phenylpropyl)piperazine dihydrochloride

Doxepin HCI
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SebrRblkWitelted, 4- C| pyrazol e-1,47|-

1- Hydr oxy-
t et rahydr g
1- Met hy1- 4

1 (4 BronphBérizbedstisdnyIS-p2-veril, 2, 3,
BRIl Bz ) Aperptieer | di ne] |
142- (4- phenyl pi peri di n-1- ypet hy

Zpinastine HCI
ydrochl ori de | soxsuprine HCl
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oxal at e K4
t et rahydr g

 t1g8-HChro-oydexa@ptenBab{4-U- Pheny 1
piyérbieinayl Bipglidin-1-yPatiggpanone oxi N

-B3hevdrimerHipy 1- 1, 2, 5, 6-
e oxal ate

1-(4-Chlorophenyl)-3-(hexahydroazepin-1-
ylmethyl)pyrrolidin-2-one

Ethopropazine HCI

1-(4-Chlorophenyl)-3(R)-[4-(2-methoxyethyl)-
1-piperazinylmethyl]pyrrolidin-2-one (-)-D-
tartrate

Eticlopride HCI, S(-)-

1-(4-Chlorophenyl)-3(R)-[4-(2-
methoxyethyl)piperazin-1-ylmethyl]pyrrolidin-
2-one dihydrochloride

Etofenamate

1'-(4-Fluorobenzyl)-1,3-dihydrospiro[2-
benzofuran-1,4'-piperidine]

Etonitazenyl Isothiocyanate

1-(4-Fluorophenyl)-4-{4-(5-fluoro-2-
pyrimidinyl)-1-piperazinyl]butan-1-ol
hydrochloride

Femoxetine HCI

1-(4-Fluorophenyl)-4-{4-(5-fluoropyrimidin-2-
yl)piperazin-1-yl]butan-1-ol; 1-[4-(4-
Fluorophenyl)-4-hydroxybutyl]-4-(5-
fluoropyrimidin-2-yl)piperazine

Fenfluramine HCI

1'-(4-Phenylbutyl)spiro[1,3-
dihydroisobenzofuran-1,4'-piperidine]

Fenticonazole Nitrate

1-(Cyclobutylmethyl)-2-{3-phenyl-2(E)-
propenyl]pyrrolidine hydrochloride

Fipexide HCI

1-(Cyclohexylmethyl)-3'-methoxy-5'-phenyl-
4' 5'-dihydro-3'H-spiro[piperidine-4,1'-
pyrano[4,3-c]pyrazole]

Flavoxate HCI

1-(Cyclopropylmethyl)-4-[2-(4-fluorophenyl)-2-
oxoethyl]piperidine hydrobromide

Flunarizine diHCI

1,4-Bis[spiro[isobenzofuran-1(3H),4'-
piperidin]-1'-yl]butane

Fluoxetine Related Compound B

di |

ol e
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HO 2f 2451 W% S LT e 1P o & e PP P o] et hanol
hydr ochl or | dof | azi ne 242- [N—(Q/cl ohutyl met hyl ) - N-

net hyl am NalEY W bichibroghehyHethy@BANY UT OTETH 2 £n t | .
2-[3-[4-(2- 6y Pl per azi n- 1- yl|] propoxy] - 9H- car bazol e | oneri 7i ne
di HCl 244 (p4- Met hoxybenzyl ) pi per azi n- 1-yl net hyl F 4H- 1- benzopyr an- 4- ong
Loxapi ne $UqeiAIabrhidbhdnghdtRyde Di ChI Or ONTRIRYeeEInY HCt v
met hyl am negaat laziteet hyl pyrrol i di ne LY-53, 857 Ml eate
2-Benzyl-3,4,8-trinethyl-2- azabicycl o[ 4. 2. 2] oct ane- 6-carboxylic acid |et hyl
ester 1-[2-(4-Fluorophenyl)ethyl]-4,4- Fluphenazine N-Mustard DiHCI
dimethylhexahydroazepine hydrochloride

1-[2-[1-(3,4-Dichlorophenyl)-5-methyl-1H- Flurazepam Related Compound C
1,2,4-triazol-3-ylsulfanyl]ethyl]piperidine

oxalate

1-[2-Benzyloxy-1(R)-phenylethyl]-4- Fluspirilene

cyclohexylpiperazine dihydrochloride

1-[3-(2-Oxo-3-phenylimidazolin-1- GBR 12783 DiHCI
yl)propyl]spiro[piperidine-4,1'(3H)-
isobenzofuran] hydrochloride; 1-Phenyl-3-[3-
[spiro[piperidine-4,1'(3H)-isobenzofuran]-1-
yl]propyl]imidazolin-2-one hydrochloride

1-[3-(3,4-Dimethoxyphenyl)propyl]-4-(4- GBR 12909 DiHCI
phenylbutyl)perhydro-1,4-diazepine
dihydrochloride

1-[3-(4-Chlorophenoxy)propyl]-4- GBR 13069 DiHCI
methylpiperidine hydrochloride

1-[3-(4-Phenyl-2H-1,2,3-triazol-2- GBR-12935 DiHCI
yl)propyl]piperidine

1-[4-(6-Methoxynaphthalen-1-yl)butyl]-3,3- GR 89696 Fumarate
dimethylpiperidine hydrochloride

1-[4-[2-[1-(3,4-Dichlorophenyl)-1H-pyrazol-3- Guanabenz Acetate
yloxylethyl]piperazin-1-yllethanone oxalate

11-[5-(4-Fluorophenyl)-5-oxopentyl]- Guanadrel Sulfate
5,6,7,8,9,10-hexahydro-7,10-
iminocyclohept[blindole

1-Benzyl-3beta-[3- Halofantrine HCI
(cyclopropylmethoxy)propyl]-
2alpha,3alpha,4beta-trimethylpiperidine




Maprotiline HCl 2-Butyl-2, 3,4, 4a, 9, 9a- hexahydro-1H i ndeno[ 2, 1-c] pyri di ne
Mazi ndol 2-Chl oro-11-(4- Methyl pi perazi no) Di benz[ B, F] Oxepi n Mal eate MDL
12, 330A HEOD 28t1(cdsBenzyl- 2r, 3c, 4t -t ri met hyl pi peri di n- 3t - pgir)gre@piosrsss aci d
et hyl ester hydrochl ori de Mebhydroline 1,5-naphthal endi sul fonate Sal t
3-(3-Chl or o-4-cycl ohexyl phenyl ) -1- (hexahydroazepi n-1-yl)-1(Z)-propene
hydr ochl ori de; 143-(3-Chl oro-4- cycl ohe2yl phenyl)-2(2)-
propenyl]hexahydroazepine hydrochloride Nbclizine HCI
3-(4-|\/Eth) ,”:Bé\ﬁ 3zm \Xy p4 upy.L 256 U| upyllu”l 3= yl)iouvade
oxal at e I\/Elflogros |ro di iNF @/5 N- net hquam no) - 1- (4-
: L)é ﬁuperl IWE tRIEno A

ni trophenyl pryl'caine HCl 3, 3'-Di et hyl t hi acarbocyani ne | qdi de
Mesor i dazi yIate 3-[1- (BenzocyclobLtan 1- ylnethyl)plperldln 4-

yl]-6-fl uot = Metaphit formate—WO
2011/ 09558 @%f gd 'éj, %%%%23‘,‘ 342 (2- A yggtblhyl] 3.
azabi cycl 9| 3. nane

343- (4- Met 9? Ayplsoxazol 5 yl]-1-propyl- 1,2,5,6-tetrahydropyridi ng

Met hant heli '1'B'én3}l‘4'(11 'Ht‘ibrophenoxymethyl)plperldlne Hycanthone

1-Benzyl-4-[2-(4-fluorophenyl)-2- Hydroxychloroquine Sulfate
oxoethyl]piperidine maleate

1-Benzyl-4-[3-phenyl-2(E)- IBZM, S(-)-
propenyloxymethyl]piperidine hydrochloride

1-Benzyl-4-[4-(4-fluorophenyl)-3-cyclohexen- ICI1-199,441 HCI
1-yllpiperazine dihydrochloride hemihydrate

1'-Benzylspiro[1,2,3,4-tetrahydronaphthalene- | Ifenprodil Tartrate
1,4'-piperidine]

1'-Benzylspiro[indane-1,4'-piperidine] Indatraline HCI
1'-Butyl-3-Methoxy-4-phenyl-3,4- lofetamine HCI
dihydrospiro[furo[3,4-c]pyrazole-1,4'-

piperidine]

1-Cyclohexyl-4-(3-phenoxypropyl)piperazine Isamoltane Hemifumarate

dihydrochloride

1-Hydroxy-1'-(2-phenylethyl)spiro[1,2,3,4- Isoxsuprine HCI
tetrahydronaphthalene-2,4'-piperidine]
hydrochloride

1-Methyl-4-[2-(4-phenylpiperidin-1-yl)ethyl]- Ketotifen Fumarate Salt
4,5,6,7-tetrahydro-1H-indazole oxalate

1-Phenyl-3-(1-propyl-1,2,5,6- L-693,403 Maleate
tetrahydropyridin-3-yl)-1-propanone oxime
oxalate

1-Phenyl-4-(pyrrolidin-1-ylmethyl)-1,4,6,7- L-741,626
tetrahydropyrano[4,3-c]pyrazole

2-(2-{[1-(3-Chloro-Benzyl)-Pyrrolidin-3-YI]- L-741,742 HCI
Methyl-Carbamoyl}-2-Methyl-Propyl)-4,6-
Dimethyl-Benzoic Acid

2-(3,4-Dichlorophenyl)-N-methyl-N-{2- L-745,870 TriHCI
(1,2alpha,3alpha,4beta-tetramethylpiperidin-
3beta-yl)ethyllacetamide
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methylamino]ethyl]-1,2,3,4-
tetrahydronaphthalen-2-one

2-[3-[4-(2-Methoxyphenyl)piperazin-1- lomerizine diHCI
yl]propoxy]-9H-carbazole

2-[4-(4-Methoxybenzyl)piperazin-1-ylmethyl]- | Loxapine Succinate
4H-1-benzopyran-4-one

2-[N-[2-(3,4-Dichlorophenyl)ethyl]-N- LY-53,857 Maleate
methylaminomethyl]-1-ethylpyrrolidine

2-Benzyl-3,4,8-trimethyl-2- Maprotiline HCI
azabicyclo[2.2.2]octane-6-carboxylic acid

ethyl ester

2-Butyl-2,3,4,4a,9,9a-hexahydro-1H- Mazindol

indeno[2,1-c]pyridine

2-Chloro-11-(4- MDL 12,330A HCI
Methylpiperazino)Dibenz[B,F]Oxepin Maleate

3-(1-Benzyl-2r,3c,4t-trimethylpiperidin-3t- Mebhydroline 1,5-naphthalendisulfonate Salt
yl)propionic acid ethyl ester hydrochloride

3-(3-Chloro-4-cyclohexylphenyl)-1- Meclizine HCI
(hexahydroazepin-1-yl)-1(Z)-propene
hydrochloride; 1-[3-(3-Chloro-4-
cyclohexylphenyl)-2(Z)-
propenyllhexahydroazepine hydrochloride

3-(4-Methylphenyl)-5-(1-propyl-1,2,5,6- Mefloquine HCI
tetrahydropyridin-3-yl)isoxazole oxalate

3-(N-Benzyl-N-methylamino)-1-(4- Meprylcaine HCI
nitrophenyl)piperidine

3,3'-Diethylthiacarbocyanine lodide Mesoridazine Besylate

3-[1-(Benzocyclobutan-1-ylmethyl)piperidin-4- | Metaphit Methanesulfonate
yl]-6-fluoro-1,2-benzisoxazole
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3-Phenyl-1-(1-propyl-1,2,5,6-tetrahydro-3-
pyridyl)-1-propanone oxime
monohydrochloride

Methylene Violet 3Rax HCI

Acid 2-(5-Bromo-2-Ethoxy-Phenylamino)-
Cyclohexylmethyl Ester

3-Quinuclidinyl Benzilate Metipranolol
3-Tropanyl-3,5-Dichlorobenzoate Mianserin HCI
3-Tropanyl-Indole-3-Carboxylate HCI Miconazole
4-(1H-Indol-4-YI)-Piperazine-1-Carboxylic ML-9 HCI

4-(2-Tert-Butylsulfanyl-Benzyl)-Piperazine-1-
Carboxylic Acid 2-Thiophen-2-YI-Ethyl Ester

Morantel Hydrogen L-Tartrate

Piperazine-1-Carboxylic Acid 1-(2-Fluoro-5-
Methoxy-Benzyl)-Piperidin-3-YImethyl Ester

4-(3,5-Dimethoxy-Phenyl)-Piperazine-1- MR 16728 HCI
Carboxylic Acid 1-(2-Fluoro-Benzyl)-Piperidin-

2-Yimethyl Ester

4-(3-Nitro-5-Sulfamoyl-Thiophen-2-YI)- MT-210

4-(4-Benzylpiperazin-1-ylmethyl)-7-methoxy-
2H-1-benzopyran-2-one

N-(2-Adamantyl)-N-[2-(2-adamantyl)ethyl]-N-
methylamine hydrochloride

4-(4-Bromophenyl)-5-[2-
(dihexylamino)ethyl]thiazol-2-amine
dihydrochloride

N-[1-(2-Indanyl)piperidin-4-yl]-N-
methylcarbamic acid isobutyl ester fumarate

4-(4-Fluorobenzoyl)-1-(4-
Phenylbutyl)Piperidine Oxalate

N-[1-[4-Methoxy-3-(2-phenylethoxy)benzyl]-4-
methylpentyl]-N-propylamine

4-(4-Methylphenyl)-1-(3-morpholinopropyl)-
1,2,3,6-tetrahydropyridine

N-[2-(3,4-Dichlorophenyl)ethyl]-N-ethyl-N-[2-
(1-pyrrolidinyl)ethyllamine
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4-[1-(4-Chlorobenzyl)-4-(benzylpiperidin-4-yl]- | Nafronyl Oxalate Salt
2-hydroxy-4-oxobut-2-enoic acid

Yl et hyl ) | (DIrﬁé’t%ﬂnLho‘ﬂ jHérﬁffcydl Hekér’ﬁl” UntLNlﬁ%ﬂgﬁ éhn?\b') O de Nrsoxgt i ne

4-[1-(4-Fluorophenyl)-1-hydroxymethyl]-1-[3- Naftifine
(4-fluorophenoxy)propyl]piperidine

4-[2-(Dipropylamino)ethyl]-2-(2- Naftopidil diHCI
phenylethoxy)anisole hydrochloride

4-[2-(Dipropylamino)ethyl]-5,8- Naltriben Mesylate
dimethylcarbazole hydrochloride

4-[2-[1-(3,4-Dichlorophenyl)-5-methyl-1H- NE-100
pyrazol-3-yloxylethyllmorpholine

4-[2-[1-(Cyclopropylmethyl)piperidin-4- Nefazodone

yllacetyl]benzonitrile fumarate

4-[4-(N-Benzyl-N-methylamino)piperidin-1- N-Ethyl-N-[2-(1-piperidinyl)ethyl]-N-[2-[4-
yl]benzonitrile (trifluoromethoxy)phenyllethyllamine
4-[N-[2-[N'-(4-Fluorobenzyl)-N'- Nicergoline

methylamino]ethyl]-N-methylamino]-1-(4-
fluorophenyl)-1-butanone dihydrochloride

4-Benzyl-1-[4-(4-fluorophenyl)-4- Niguldipine HCI, (+/-)-
hydroxybutyl]piperidine hydrochloride

4-Bromo-N-[1-(9-Ethyl-9H-Carbazol-3- Nisoxetine HCI
YImethyl)-Pyrrolidin-3-YI]-2-Trifluoromethoxy-
Benzenesulfonamide

4'-Chloro-3-Alpha-(Diphenylmethoxy)Tropane | NP-07
HCI

4-Furan-2-YlImethyl-Piperazine-1-Carboxylic Nylidrin HCI
Acid 2-{4-3-(2-Trifluoromethyl-Phenothiazin-
10-YI)-Propyl]-Piperazin-1-YI}-Ethyl Ester

4-Methoxy-1-[2-(4-phenylpiperazin-1-yl)ethyl]- | Octoclothepin Maleate, (t)-
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6-[1-Hydroxy-2-[4-(2-phenylethyl)piperidin-1-
yllethyl]-1,2,3,4-tetrahydroquinolin-2-one

Oxiconazole Nitrate

6-[2-(4-Benzylpiperidin-1-yl)ethyl]-3-
methylbenzothiazol-2(3H)-one

Panamesine hydrochloride

6-[2-[4-(2-Phenylethyl)piperidin-1-yl]ethyl]- Panaxatriol
1,2,3,4-tetrahydroquinolin-2-one
6-[3-(Morpholin-4-yl)propyllbenzothiazol- PAPP
2(3H)-one

6-[6-(4-Hydroxypiperidin-1-yl)hexyloxy]-3- Paroxetine
methyl-2-phenyl-4H-1-benzopyran-4-one
7-(4-Methoxyphenyl)-4-[4-(4- Paxilline

pyridyl)butyllhexahydro-1,4-thiazepine

7-[3-[4-(4-Fluorobenzoyl)piperidin-1-
yllpropoxy]-4H-1-benzopyran-4-one
hydrochloride

p-Chlorobenzhydrylpiperazine

9-[4-({[4'-(trifluoromethyl)-1,1'-biphenyl-2-
yl]carbonyl}amino)piperidin-1-yl]-N-(2,2,2-
trifluoroethyl)-9H-fluorene-9-carboxamide

Penbutolol Sulfate

9-Hydroxy-2,3,6,7,7a,8,12b,12c-octahydro-
1H,5H-naphtho[1,2,3-ijlquinolizine

Pentamidine Isethionate

Acetophenazine Maleate

Pergolide Methanesulfonate

Acrinol

Perospirone

Ajmaline

Phenamil Methanesulfonate

Alaproclate HCI

Phenosafranin HCI

Aloe-Emodin

Piboserod

i ne

ne



Acet ophenazi ne Mal eate Pergol i de Met hanesul fonate Acri nol

A mal i ne Phenam | Met hanesul fonate Al aprocl ate HCl

Per ospi rone
Phenosafrani n HC

Al oe- Enodwo 2Pithwsssnod WO 2011/ 095584PCT/ EP2011/ 051643 2P6TAIPpeiansicas

D-Tartrate Salt Hydrate Pinozide Al prenol ol

Pi ndobi nd,

Pi peri dol ate HC

HCl Pi nacyanol

(+/-)- Am nobenztropi ne Piperacetazi ne Am odarone HCl

Anodi aqui ne HC

Pi renp26 one

Alprenolol D-Tartrate Salt Hydrate

Pimozide

Alprenolol HCI

Pinacyanol Chloride

AMI-193

Pindobind, (+/-)-

Aminobenztropine

Piperacetazine

Amiodarone HCI

Piperidolate HCI

Amaodiaquine HCI

Pirenperone

Amorolfine HCI

PPHT HCI, (x)-

Amoxapine

Prenylamine Lactate Salt

AN2/AVex-73; AE-37; ANAVEX 2-73; N-(2,2-
Diphenyltetrahydrofuran-3-ylmethyl)-N,N-
dimethylamine

Pridinol Methanesulfonate Salt

Anavex 1-41; AE-14; N-(5,5-
Diphenyltetrahydrofuran-3-ylmethyl)-N,N-
dimethylamine hydrochloride

Procyclidine HCI

Anavex 19-144; AE-37met; AN19/AVex-144

Proflavine Hemisulfate Salt

Anavex 7-1037

Propafenone HCI

Anisotropine Methylbromide

Proparacaine HCI

Anpirtoline

Propiomazine

ARC 239 DiHCI

Protokylol

Auramine O HCI

Protriptyline HCI

Azaperone

Pyrilamine Maleate

Azatadine Maleate

Pyrimethamine

Azelastine HCI

Pyrrolidine-1,2-Dicarboxylic Acid 1-[1-(4-
Allyloxy-Benzyl)-Piperidin-2-YImethyl] Ester 2-
Benzyl Ester

Bamethan sulfate

Pyrvinium Pamoate

BD 1008 DiHBr

Quetiapine Fumarate

BD-1063

Quinacrine HCI

Benextramine TetraHCI

Quinaldine Red

Benfluorex HCI

Quipazine Dimaleate

Chl ori de AM -193
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Raloxifene

Benproperine Phosphate

Rimantadine HCI

Benzododecinium bromide

Rimcazole hydrochloride

Benzphetamine HCI Risperidone
Benztropine Mesylate Ritanserin
Bephenium Hydroxynaphthoate Ritodrine HCI

Bepridil HCI RS 23597-190 HCI
Berberine chloride RS 67333 HCI
Betaxolol HCI RS 67506 HCI
Bifemelane Safranin O HCI
BMY 7378 DiHCI Salmeterol
Bopindolol Malonate SB203186

BP 554 Maleate

SCH-23390 HCI, R(+)-

Bromhexine HCI

Sertaconazole Nitrate

Bromodiphenhydramine HCI

Sertindole

Bromperidol

Sertraline

Brompheniramine Maleate

Sibutramine HCI

BTCP HCI Siramesine hydrochloride
Buclizine HCI SKF-525A HCI
Buflomedil HCI SKF-96365 HCI

Bupropion HCI

SNC 121

Buspirone HCI

Spiperone HCI

Butacaine Sulfate

T-226296

Butaclamol HCI, (1)-

Tegaserod Maleate

Butenafine HCI

Terbinafine HCI

Butoconazole Nitrate

Terconazole

Anisotropine thhylbronide

am ne
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Carbetapentane Citrate

Terfenadine Related Compound A

Carbinoxamine Maleate

Tetrindole Mesylate

Carpipramine DiHCI DiH20

Thiethylperazine Malate

Carvedilol

Thioperamide Maleate

Cephapirin Benzathine

Thioproperazine

CGS-12066A Maleate

Thioridazine

Chloroprocaine HCI

Thiothixene

Chlorpheniramine Maleate

Thiothixene, (E)-

Chlorphenoxamine HCI

Thonzonium Bromide

Chlorprothixene

Tioconazole Related Compound A

Cinanserin HCI TMB-8 HCI
Cinnarizine Tolterodine L-Tartrate
Cirazoline HCI Toremifene Citrate

Cis-(+/-)-N-Methyl-N-[2-(3,4-
Dichlorophenyl)Ethyl]-2-(1-
Pyrrolidinyl)Cyclohexamine DiHBr

Tramazoline HCI

Cis(Z)-Flupentixol DiHCI

Trans-U-50488 Methanesulfonate, (t)-

cis-2-(Cyclopropylmethyl)-7-(4-
fluorobenzoyl)perhydropyrido[1,2-a]pyrazine

Tridihexethyl Chloride

cis-2-[4-(Trifluoromethyl)benzyl]-3a,4,7,7a-
tetrahydroisoindoline

Trifluoperazine HCI

Cisapride Hydrate

Trifluperidol HCI

Citalopram HBr

Trihexyphenidyl HCI

Clemastine Fumarate

Trimeprazine Hemi-L-Tartrate

Clemizole HCI

Trimipramine Maleate

Clenbuterol HCI

Tripelennamine HCI

Clidinium Bromide

Triprolidine HCI

Clobenpropit 2HBr

Triprolidine HCI Z Isomer




Ri t anseri n Bepheni um Hydr oxynapht hoate Ritodrine HCI Bepridil HCl RS
23597-190 HCI Berberine chloride RS 67333 HClI Betaxolol HCI RS 67506 HCI

Bi f enel arw0oSafwmsisa 0 HCI BMYy 7378 Di HCl Sal net er ol Bopipotiarodiibicanat e
SB203186 BP 554 Mal eate SCH 23390 HCI, R(+)- Brom hexine HCl Sertaconazole
Ni trate Bronodi phenhydram ne HClI Sertindole Brom peridol Sertraline Brom

pheni ram ne Mal eate Sibutram ne HCl 29

Clofazimine Tropanyl 3,5-Dimethylbenzoate

Clofilium Tosylate Tropine 2-(4-Chlorophenoxy)Butanoate,
Maleate

Clomiphene Citrate U-50488 HCI, (-)-

Clomiphene Related Compound A U-62066

Clomipramine UH 232 Maleate, (+)-

Cloperastine HCI Vesamicol HCI

Clorgyline HCI Vinpocetine

Clozapine W-7 HCI

Conessine WB-4101 HCI

Preferably, the table above includes also reduced haloperidol. Reduced haloperidol is
an active metabolite of haloperidol that is produced in humans, shows a high affinity (in
the low nanomolar range) for sigma-1 receptors, and produces an irreversible blockade

5 of sigma-1 receptors both in experimental animals and human cells.

Examples of well known methods of producing a prodrug of a given acting compound
are known to those skilled in the art (e.g. in Krogsgaard-Larsen et al., Textbook of

Drugdesign and Discovery, Taylor & Francis (April 2002)).

In a preferred embodiment, the sigma ligand in the context of the present invention has

10 the general formula (1) as depicted above.

In a preferred embodiment, Ry in the compounds of formula (l) is selected from H, -
CORs, and substituted or unsubstituted alkyl. More preferably, R, is selected from H,

methyl and acetyl. A more preferred embodiment is when R is H.

In another preferred embodiment, R, in the compounds of formula (1) represents H or

15 alkyl, more preferably methyl.

In yet another preferred embodiment of the invention, R; and R, in the compounds of
formula (l) are situated in the meta and para positions of the phenyl group, and
preferably, they are selected independently from halogen and substituted or

unsubstituted alkyl.
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In an especially preferred embodiment of the invention, in the compounds of formula (1)
both R; and R4 together with the phenyl group form an optionally substituted fused ring
system (for example, a substituted or unsubstituted aryl group or a substituted or
unsubsituted, aromatic or non-aromatic heterocyclyl group may be fused), more

preferably, a naphthyl ring system.

Also in the compounds of formula (1), embodiments where n is selected from 2, 3, 4 are

preferred in the context of the present invention, more preferably n is 2.

Finally, in another embodiment it is preferred in the compounds of formula (I) that Rs
and Rg are, each independently, Cqsalkyl, or together with the nitrogen atom to which
they are attached form a substituted or unsubstituted heterocyclyl group a, in particular
a group chosen among morpholinyl, piperidinyl, and pyrrolidinyl group. More preferably,

Rs and Re together form a morpholine-4-yl group.

In preferred variants of the invention, the sigma ligand of formula (1) is selected from:
[1] 4-{2-(1-(3,4-dichlorophenyl)-5-methyl-1H pyrazol-3-yloxy)ethyl}morpholine

[2] 2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine
[3] 1-(3,4-Dichlorophenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

[4] 1-(3,4-Dichlorophenyl)-5-methyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole

[5] 1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}piperidine

[6] 1-{2-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}-1H-imidazole

[7] 3-{1-[2-(1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy)ethyl]piperidin-4-yl}-3H-
imidazo[4,5-b]pyridine

[8]11-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}-4-methylpiperazine

[9] Ethyl  4-{2-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}piperazine

carboxylate

[10] 1-(4-(2-(1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy)ethyl)piperazin-1-

yhethanone
[11] 4-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}morpholine
[12] 1-(4-Methoxyphenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

[13] 1-(4-Methoxyphenyl)-5-methyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole

Ter f enadi ne Car bet apent ane
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[15] 1-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}-1H-imidazole
[16] 4-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxy]ethyl}morpholine
[17] 1-(3,4-Dichlorophenyl)-5-phenyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

5 [18] 1-(3,4-Dichlorophenyl)-5-phenyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole
[19] 1-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxy]ethyl}piperidine
[20] 1-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethyl}-1H-imidazole

[21]2-{2-[1-(3,4-dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxy]ethyl}-1,2,3,4-

tetrahydroisoquinoline

10 [22] 4-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}morpholine
[23] 1-(3,4-Dichlorophenyl)-5-methyl-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole
[24] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}piperidine
[25]1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-4-methylpiperazine
[26] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-1H-imidazole

15 [27] 4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-amine
[28]1-{4-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-4-phenylpiperidine

[29] 1-{4-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-6,7-dihydro-1H-
indol-4(5H)-one

[30] 2-{4-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-1,2,3,4-

20 tetrahydroisoquinoline
[31] 4-{2-[1-(3,4-dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]ethyl}morpholine
[32]2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine
[33] 1-(3,4-Dichlorophenyl)-5-isopropyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole
[34] 1-(3,4-Dichlorophenyl)-5-isopropyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole

25 [35] 1-{2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]ethyl}piperidine

[36] 2-{2-[1-(3,4-dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxyJethyl}-1,2,3,4-

tetrahydroisoquinoline

[37] 4-{2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]ethyl}morpholine
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[39] 1-(3,4-dichlorophenyl)-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole
[40] 1-{2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]ethyl}piperidine
[41] 1-(3,4-dichlorophenyl)-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole
5 [42]1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}piperazine

[43] 1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}pyrrolidin-3-amine
[4414-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]ethyl}morpholine
[46]2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine
[47] 1-(3,4-Dichlorophenyl)-4,5-dimethyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

10 [48] 1-(3,4-Dichlorophenyl)-4,5-dimethyl-3-[3-(pyrrolidin-1-yl)propoxyl-1H-pyrazole
[49] 1-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]ethyl}piperidine
[50] 4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}morpholine

[51](2S,6R)-4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}-2,6-

dimethylmorpholine
15 [52] 1-{4-[1-(3,4-Dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}piperidine
[53] 1-(3,4-Dichlorophenyl)-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole
[55] 4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-amine
[56] N-benzyl-4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N-methylbutan-1-amine
[567]4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N-(2-methoxyethyl)}-N-methylbutan-1-
20 amine
[58] 4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}thiomorpholine
[59]1-[1-(3,4-Dichlorophenyl)-5-methyl-3-(2-morpholinoethoxy)-1H-pyrazol-4-
yllethanone
[60]11-{1-(3,4-dichlorophenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazol-4-
25 yllethanone

[61] 1-{1-(3,4-dichlorophenyl)-5-methyl-3-[2-(piperidin-1-yl)ethoxy]-1H-pyrazol-4-

yl}ethanone
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Conessi ne WB-4101 HCI Preferably, the table above includes also reduced
hal operi dol. Reduced hal operidol is an agtive netabolite of hal operi dol
that is produced i n humans, shows a high affinity (in the | ow nanonol ar

range) for gma- 1 ,recept r-ogu l,oC of

sigma-1 reéﬁdtors bo h(gﬁn(ﬂé@c’rgﬁﬂ%éﬁt f&u@%ﬁh '%qu(ﬁ(&frame?h 19' rrgl es of

wel |  known yiethhoose of produm ng a prodrug of a given acting corrpound are

known to those skilled in the art (e.g. in Krogsgaard-Larsen et al.,

Text book ofl6IAGeleMeaiimyldrdaDitbalonry)-1H-pyltagol-RylBrydeibydmompolire 2002) ) .

In a preferred enbodi ment, the sigma ligand in the context of the present

i nventi on (iéd NLB-RigibylePemathyEbfmaphthafen)2-5ig-1Hemirazobd-yibxylethanamire pref err ed

enbodi ment, Rl in the conpounds of fornmula (1) is selected fromH, - CORS8,

and subst i {eflde2dp-Matkyishiaphthaldn-atwy1H-piszel-pylekdetallniperRing s sel ect ed

fromH nethyl and acetyl. A nore preferred enbodinent is when RL is H.
[66] 5-Methyl-1-(naphthalen-2-yI)-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

or their pharmaceutically acceptable salts, isomers, prodrugs or solvates.

In a more preferred variant of the invention, the sigma ligand of formula (1) is 4-{2-[5-
10 Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethyl} morpholine. This particular

compound is designated in the examples of the present invention as compound 63.

The compounds of formula (I) and their salts or solvates can be prepared as disclosed
in the previous application W02006/021462.

15 In another preferred embodiment, the sigma ligand in the context of the present

invention has the general formula (I) as depicted above.

In another embodiment of the invention, it is preferred that in the compound of formula
(I, at least one of Ry to Rs is hydrogen. In another embodiment of the invention, it is
preferred that in the compound of formula (ll), at least one of Ry to R is halogen. In
20 another embodiment, it is preferred that two of Ry to Rs are hydrogen or halogen, the

last being preferably chloride.

In another embodiment, R4 in the compounds of formula (Il) is preferably a lower alkyl,

more preferably is methyl.

In one embodiment in the compounds of formula (lI) Rs and Rs are independently an

25 alkyl, more preferably a C4-Cs alkyl, even more preferably ethyl or isopropyl.

In another embodiment in the compounds of formula (Il) Rs and Re form, together with
the nitrogen to which they are attached, a substituted or unsubstituted heterocyclyl

group, preferably selected from pyrrolidine, piperidine, azepane and morpholine.
Further, in a preferred embodiment in the compounds of formula (Il) nis 1, 2, 3, 4 or 5.

30 Preferred compounds of formula (Il) are the following:



I n another preferred enbodi ment, R2 in the conpounds of fornula (1)
represents H or 15 alkyl, nore preferably nethyl. In yet another preferred
enbodi mrenwoabittdesssunventi on, R3 and R4 in the conpoundspofi/Hreoimob®w4g1) are
situated in the nmeta and para positions of the phenyl group, and
preferably, they are selected independently from hal ogen and substituted or
unsubstituted al kyl. WD 2011/ 095584PCT8£P2011/ 051643 30 In an especially
preferred enbodi nent of the invention, in the conmpounds of fornula (1) both
R3 and R4 et A f el jLuted
fused ri ngt[éé)ﬁst 2&%&3&%@%%’?%%?@%@% ﬁm?ié%”trga% O%%M&E%tﬂt]%@og&ﬁ'b%’ gr oup
or a substitdted gr,yr ' _,_ A |, ; clyl
group may tgéeéjf ugég%?ﬂ%@@%ﬁ%’%@ﬁg@%ﬁw $%qh%%ﬁ'{£r%§{easﬁ 9@%@@@%@“&%0 in the

conpounds i?élg]f OW_TElC@ 4(di%hlor§%gi)§ﬁbﬁlxwﬁ?2 E.tdéo%%ﬁ@%ér%gtrh&g@{ngﬁ?i9§;1 4 are

preferred t he context o rese nvénti on, nis 2.
Finally, i not,her-qr i N ref ary g2d. Jon.the £anmaul ormul a
() that R na e G PanaBind) BBl i e BRI, 1t he
ni trogerp atethraneminghi ch 10 they are attached forma substituted or
unsubstituted heterocyclyl group a, in particular a group chosen anong

mor phol i nyll71]pi gdi {(@#rdjchloraphenyhro-methal-hyH1 ,%ﬁiﬁzole%vléhbﬁﬁf%ﬂ@mw, R5 and
R6 t oget hergyf QLM mor phol i ne-4-y1 group. In preferred variants of the
invention, the sigia ligand of fornmula (1) is selected from [1]

‘11-5{ [2-2 ]( 1- (3, di abQi 9P RERMHIJropreNGhH Bhath - ANk 320kma30M4-PXMibSdtiaLgRnehol | ne

241- ( 3, 4- DireRl or )| . oI incti hyl et hanam ne
N R i e
i n- 1- yIt Wesephaliogt pyr azol e [ 4]

1- (3, 4-Di chl orophen 1%- 5-nmet hyl - 343- (pyrrolidin-1-yl)propoxy]-1H pyrazole
[5] 1-{241{(4, 4-%%%—( ,éﬂdﬁﬂféﬁmwaﬁnﬁﬁ%ylri&m%mz@r -g-thiongMalrtry | | pi peri d

me [ 6] j)yrr_olidine; o
1-{241- (3, 4-di chl orophenyl) - 5- et hyl - 1H pyrazol - 3-yl oxy] et hy11- 1Hi m dazol e
20[ 7] 3-{ 14[125%( 11([&(ﬁ@ﬂf&i’bh|orophen¥|)-5-meth -1H-1 2,4-1riazo|;3-y|_thio)propF/I -4-
| or ophenyl) - 5- et hyl - 1H pyrazol - 3-yl oxy{et hyl T pi perid in-4-y ; 3H
i mi dazo[ 4, PhBPYNPEHINR

11-{241- 4-Di chl h 1) - 5- hyl - 1H | - 3-yl hyl1l- 4- hyl
i[ ger et ﬁ%ﬁ] Et Hy{(f:‘zﬂ%ég%-i%ﬁg@%g%mgthyl-1H-'??IZtﬁfa-tzr%zoI?’s-%-tﬁ’i’éi’éu?ﬁ]l methylp

| or ophenyl JhenyiBib&dinet H pyr azol - 3-yl oxy] et hyl | pi perazi ne car boxyl ate
25[10] 1- (4-(2-(1- (3, 4-di chl orophenyl)-5-net hyl - 1H pyrazol - 3-yl oxy) et hyl ) pi p

erazin-1- yprt haqane-§,4dichlorophenyl)-5-methyl-1H-1 ,2,4-triazo|-3-yl-thio?butyl]morphqline;
4-{241- (4- Met hoxyphenyl) - 5- net hyl - 1H pyrazol - 3-yl oxy] et hyl | nor phol i ne
[78] 1-[5-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)pentyl]piperidine;
[79] 4-[5-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)pentyl]
20 morpholine;
[80] 1-[5-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)pentyl]pyrrolidine;
[81]  1-[2-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfinyl)ethyl]
pyrrolidine;
[82] 4-[2-(1-(3.4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfinyl)-ethyl]-
25 morpholine;
[83] 2-[2-(1-(3.4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylsulfinyl]-N,N-
diisopropylethanamine;
[84]  1-[4-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylsulfinyl)butyl]-4-
phenylpiperidine;



[12] 1-(4-Met hoxyphenyl)-5-nethyl-342-(pyrrolid in-1-yl)ethoxy]-1H pyrazole
[13] 1-(4-Methoxyphenyl)-5-nethyl-343-(pyrrolidin-1-yl)propoxy]-1H pyrazole
WO 2011/ 09628MIRGIFSEP2011/ 051643 31 [ 14] PCT/EP2011/051643

142- ( 1- (4- Met hoxyphenyl) - 5- et hy1- 1H pyrazol - 3-yl oxy) et hyl ] pi peri di ne [ 15]
1-{241- (4- Met hoxyphenyl) - 5- et hyl- 1H pyrazol - 3-yl oxy] et hyl | - 1H-i m dazol e

[ 16] 35

4-{241- (3, 4-Di chl orophenyl) - 5- phenyl- 1H pyrazol - 3- yl oxy] et hyl | nor phol i ne
[17] 5-mathyi

1- (3, 4- Di chTIr opAaHy 1)L B BRI 2 P8 b 1t I 2y WOy A TR SV Pz ol e
5[ 18] .

1-(3, 4-Di ci[ﬁ%rop érg?’ d'%hlorf")l% ill)és ngth%/bw r1()%4“azoI 3§IS)UIfPB¥J]()xy'\i 1H pyrazol e

[ 19] diethylethanamlne
1-{241- (3, 4- D chl orophenyl) - 5- phenyl- 1H pyr azol - 3-yl oxy] et hyl | pi peri di ne
[ 20] [87]  4-[4-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfonyl)-butyl]

1-{241- (253 @pﬁm ar ophenyl) - 5- phenyl- 1H pyrazol - 3-yl oxy] et hyl | - 1H-i m dazol e
[ 21] 2-{241- 'chl orophenyl) - 5- phenyl- 1H pyrazol - 3-yl oxy]ethyl |1 -1, 2, 3, 4-

t etrahydro | .
WS har (5B ARirosEny smethy 1 1.2 4 tazghS-yioyisthylioperidines

[ 23]
1-(3, 4- D chi or opieny D) L B TR I VAR TRy T ord G e Y Boxy] - 1+ pyr azol e
[ 24] diethylethanamine;

1-{441- (3, 4- D chl h 1) - 5- thyl-1H | - 3-vyl but vyl | di
[2%11 {5141&@ Z-1§&%?%§M9QU§HL)MﬁWF rﬁﬁ%}q H@égl 33;%}%;@%@)49:@ <ﬂ8IEé|. Imgt(:a hyl
D DB 49 LB harieiiorentnsy BrptmatbybH-42 rBzg LY RoabyITODARinG dazol o
15 7

441[<3]4 DISA! oPdHesth 1y -sherst Wy 24stiazek3 sloxe-Nosiohylethanaminehy | but an- 1- am
'{” RE (3 4l%ﬁ]ch|1d?démqw>b1 s Hyd 2Hriggpla WP 0e Py aROREIRGi | - 4- phenyl pi per
di

RTRER T cHi3{GERNYH)ENSHel ) 24 PR HYBIISIYITRPTBIT! 1 -6, 7- i hyaro-
1H indol -4(5H) - 5@‘]?6 4( _

o ophony 193 e Rte-mathyhysatisgy - B ool yVID Mo by piaeriding

2252%&"&5 mglr(é'?ﬁi‘%é'l‘bb‘lyd@”ws%13p‘§/¥'aiﬂ§)¥'Pé&)B‘|”y@“9rF’8W] 6ty mor ol e
1 1 H- Z N, N- di
oo o b (et PagRl oG érﬂquaﬁ %Iﬂtjf-az%‘?%is%z%lpi,—v't%@‘éfhﬁf}rrol dyethviet

i n-1-yl) et hstyyipip&tidnys;azol e

1- (3, 4-Di chl or ophenyl) - 5-i sopropyl 3 [ 3-(pyrrolidin-1-yl)propoxy]-1H pyrazo
l e 25 [35] [98] 4-[2-(5-methyl-1-phenyl-1H-1,2,4-triazol-3-ylthio)ethyl]morpholine;

1-{241- (3, 4- D chl oropheny1l) - 5-i sopropyl- 1H pyrazol - 3-yl oxy] et hyl | pi peri di ne
[ 36] [99] 4-[2-(1-(4-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyllmorpholine;

2-{241- (3, 4-di chl orophenyl) - 5-i sopropyl- 1H pyrazol - 3-yl oxy]ethyl | -1, 2, 3, 4-

t et r ahy2lr oi[ 30 uiNag@-({1qB8-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]-N,N-

diisopropylpropan-2-amine;
[101] 1-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]piperidine;
[102] 4-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyllmorpholine;
[103] 4-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]pyrrolidine;
25 [104] 2-[1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio]-N,N-diethylethanamine;

[105] 4-[1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-ylthio]-N,N-diethylbutan-1-

amine;

[106] 1-[4-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-ylthio)butyl]piperidine;



] 4-{241-(3,4-d ich | orophenyl)-1H pyrazol - 3-yl oxy] et hyl | nor pholine WO
1/ 095584PCT/ EP2011/ 051643 32 [ 38]

1- (3, waizehlwssphenyl) - 1H pyrazol - 3-yl oxy] N, N-di et rgiratrbananioaz [ 39]
3, 4-di chl orophenyl) - 3-[ 2- (pyrrolidin-1-yl)ethoxy]-1H pyrazol e [40]
241-(3,4-d ich |orophenyl)-1H pyrazol -3-yl oxy] ethyl | piperid me [41]

3, 4-di chl or ophenyl)-3-[ 3-(pyrrolidin3é-yl )propoxy] 1H pyrazole 5

] 1 {241- (3, 4-Di chl or ophenyl) - 5- net hyl- 1H pyr azol - 3-yl oxy] et hyl | pi perazi n

2L (3, KB cATa SRR A6 g S ORI i - 5.
?214?2- { 241-1()?,]4-2&1 é%l4odrl%h| ro%heﬂ/l)é? @ethlyl gt 214 _ILrl-al-ZOI v XISUIFm%] yi oxy] et hyl | nor ph

ol ine diethylethanamine;

[ 46] 241- ( 3, 4- Di chl or ophenyl) - 4, 5-di net hyl - 1H pyrazol - 3-yl oxy] - N, N-di et hyl et

hanam ne [ 4%79]1-1¢[3; (Zl(@pblhrdpbemsph@nwlbylﬂH b24- trlm-ﬁwlstﬂfn[lﬂ)e@m&pyrmhdme

i n-1-yl)ethoxy]-1H pyrazol e 10[ 48]

- (3, 4- B ch1 B ogHEn Y-13-chlospdempl-bryettid3 He b drtaazalBryd-sulfinylsthyoreydholine pyr azo

e [49]

-{241- (3, 411ji]cﬁr[81<anﬁ$1@h19®ph&nxﬂ) simashyy -1 -4ggazorStyl-gulimadled vt | pi peri di n
[ 50] 4-{ Alanfied i ch lorophenyl)-1H pyrazol-3-yl oxy] butyl | morpholine

51] (2S, 6R) 4 441-( 3, 4-di chl or opheny1) - 1H pyr azol - 3-yl oxy] butyl | - 2, 6-

i

o]

met hyl morpgl i1ne. (4-2? éﬁl])ro]phééxf*%S %t K1 PHEN2 4 trlazol-f)gll ]suIfonyl)ethyl]pyrrolldlne

[ 37
201
2-[
1-(
1-4
1-(
[ 42
e [4
1-4

1
I
1
e
?
| or ophenyl)- 1H pyraz 3-ylo utyl I'pi per'rd 1 ne

3,4-Di cgworaqgram cﬁlo[c% Féwsmémvmh Yh)tﬁﬁ&%%?l-sﬁi%n HERFRNANL 55]

'
1-(

4-[1-(3, 4-di chl orophenyl) pyrazol -'3-yl oxy] - N, N- ethy but an- 1- ani ne [ 56]
N- benzyM 4.djigagrapilamines hi or opheny1) - 1H pyr azol - 3- yl oxy] - N- met hyl but an- 1- ami n

e
[57]4-[1- (311 di1dﬁ’r(ﬂ)1(%6h|@mpm?0m—5-mﬁt%}%H—"BZfﬂrtﬂ%ﬁ]"31\¥1'§12|qu9ﬁbx'lrb'tl‘ﬂwI ) - N-met h
yl but an- 1- 420n ing: [58] 4-{441-(3,4-d ich

| or opheny1) - 1H pyrazol - 3-yl oxy] butyl | t h i onor phol i ne

[59]1-[1- (3r4pha ﬁﬂéd@uﬂé&ﬂ?%&épﬁolé@élh%%n%r(@mm FHF%F\/Q@QF]&}@?SM) 1H pyrazol - 4-
yl ] et hanone (3 4-d ich |orophenyl)-5-methyl-3[2-(pyrrolid

i n-1-ypet hoxy] - 1FprrazoI - 25 yl | et hanone

15 Additionally, in another preferred embodiment of the invention the compound of formula

() is an oxalic salt thereof.
Preferred salts of the compounds of formula |l are the following:
[115] 4-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazole-3-ylthio ethyllmorpholine
oxalate;
20 [116] 1-[2-(3.4-dichlorophenyl)-5-methyl-1H-1.2.4-triazole-3-yl-thio)ethyl]piperidine
oxalate;
[117] 1-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazole-3-yl-thio ethyl]pyrrolidine
oxalate;
[118] 2-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazole-3-yl-thio]-N,N-diisopropyl
25 ethanamine oxalate;
[119] 2-[1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazole-3-yl-thio]-N,N-diethyl
ethanamine oxalate;
[120] 1-[2-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-thio)ethyl]lazepane

oxalate;



WO 2011/ 095584PCT/ EP2011/ 051643 33 [62]

1-{1- (3, 4-di chl orophenyl)-342-(di et hyl am no) et hoxy] - 5- net hyl - 1H pyr azol - 4-
yl | et hanowe 201685584 PCT/EP2011/051643

4- {245- Met hyl - 1- (napht hal en- 2-y1) - 1H- pyr azol - 3-yl oxy] et hyl | nor phol i ne [ 64]
N, N- Di et hyl - 245- net hyl - 1- (napht hal en- 2-y1) - 1H pyr azol - 3-yl oxy] et hanam ne 5
[ 65] 1-{245- Met hyl -1-( napht hal en-2-y1)-3H pyrazol - 3-yl oxy] et hyl | pi peri di ne
[66] 5-Methyl-1-(naphthal en-2-y1)-342-(pyrrolidin-1-ypethoxy]-1H pyrazole
or their A e t [ or sol vates.
In a nore E e%ﬁgé Sgﬁldicrp?oqgﬁ%ttng@ 5| %%@ktma f‘fjﬁré%mﬁé‘%f’@ﬁ'& of formula
(1) is 4- {ch[rﬁtitﬂlwtetob(yllatel (napht hal en-2-y1) - 1H pyrazol 3-vyl oxy] et hyl |

nor pholine. This particular conmpound is designated in the exanples of the
present i nV&]i drd3d$-(Srmidhlordpl&dyl)Breetbphiidd ik trakolfbyltbiogrépy] and their
salts or sg)%(\_jgl (ﬁ@e‘ﬁ ge prepared as disclosed in the previous application
W2006/ 021 anot her preferred enbodinent, the signa ligand in the

cont ext of 3S r s depicted
context 1 (115, BUSIE o TARLAR ISy LD AERST i SLaTH A, bl as, der ot ol
conpound omhéowpme@mmeoyﬂmal | east one of Rl to RB i s hydrogen. In another
enbodi nent of the invention, it is preferred that in the conpound of

formul a (1 1)24]at!-[Hd&<3.4otichlasppiRnyb-G-RathiisT Hrd I2etytriazolt Gy I2biogmidt er

enbodi nment that two of RL to R3 are hydrogen or hal ogen,

t he | ast béwbﬁwgﬁeﬁéragkﬁ ghlorlde I n anot her enbodi nent, R4 in the
conpounds or vyl I I r y is
Mo B P A SRS U e sl o S S R Sl
are |nd6beNMQh&1y an 25 al kyl, nore preferably a 01- 06 aIkyI even nore
preferably ethyl or isopropy I In anot her enbodi nent in the conpounds of
formula (I |[)263k51a[ﬁd11(a%4f0hﬁhlﬁromf@@ét)ﬁewe\nmﬁ1ﬁe4 Hiegelopihia)eentmiiverdingy ar e
attached, aygdRstituted or unsubstituted heterocyclyl group, preferably

sel ected fronlpyrrolldlne pi peri di ne, azepane and nor pholi ne.

Further, i r[‘1237]pr49[f55{ﬁf(§q SRR HERH-5L e thher I-‘FQWH%%I Slilltrﬁé')F kxlf (1) nis 1,
2, 3, 4 or 30 Preferred conpounds of fornmula are ollowing: WO
2011/ 095584‘F‘W‘7‘@P2@I§'ﬁ%1643 34 [ 67]

442- (3, 4- dlchloroghen 1)-5-nethyl-1H1, 2, 4-trjazole-3 Ylthloeth l

e; [ 68]15 [128] 1-[5-(1-(3,4-dichlorophenyl)-5- methyl 1H-1 2 4 trlazol 3-ylthio)pentyl]pyrro |d|ne
142- (3, 4- digghlgy: ophenyl) - 5-net hyl- 1H1, 2, 4-tri azol e- 3-yl -t hi oet hyl ] pi peri di
ne; [69]

1-[2- (3, 4- dimh! arpphenykichioroBichyd-slibthyi2s 41 11 4-820bIE3-Fox)ethDiRsoRYinePy r r ol |

di ne;

pholin

oxalate;

[130] 4-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazole-3-ylthio) ethyllmorpholine
20 hydrochloride.

[131] 1-[2-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]-4-methyl

piperidinium oxalate;

[132] 4-[2-(5-methyl-1-phenyl-1H-1,2,4-triazol-3-ylthio)ethylJmorpholinium oxalate;

[133] 4-[2-(1-(4-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyllmorpholinium
25 oxalate;

[134] N-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]-N,N-

diisopropylpropan-2-aminium oxalate

[135] 1-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]piperidinium

oxalate



[70]
242- (3, 4-di chl or ophenyl) -5-nmethyl-1H 1, 2,4-tri azol e-3-yl-thio]-N Ndiisopro

pyl 5 et hsioam mosss4[ 71] PCT/EP2011/051643
241- (3, 4-di chl orophenyl) -5-net hyl-1H 1, 2, 4-tri azol e-3-yl -t hi o] -N, N-di et hyl
et hanam ne; [ 72]

1-[2-(1- (3, 4-dichl orophenyl)-5-nmethyl-1BB1, 2,4-triazol -3-yl-thio)ethyl]azep
ane; [ 73] _ _

fr;) £ ghglll ggz[fﬁeﬁ'?%]'-lhfiﬁQ@-@ﬁlBVojp}mér?ylﬁE-HB{ﬁyl-]rFt11,2,%Ltﬁééoﬁ-h%ﬂfo')@fﬁ%fn‘ic!?br?c?linuﬂPy' I 10
1-[3-(1-¢( 3:odtaldtechl orophenyl)-5-nmethyl-1H 1, 2, 4-tri azol - 3-yl -t hi o) propyl ] - 4-
pyrrolidine; [75]

1-[3-(1- (3[1B7i ¢HRdl -dpaklnyobhedy rEntefiv-1H-1.2 2 tdazal-Beyitbio)eShylpyiolapuropy| | - 4-
phenyl pi pero' %Iia e;

15[ 76] 1- [ 4-% - %3, 4-di chl or ophenyl) -5-nethyl-1H1, 2, 4-tri azol - 3-yl -t hi o) buty

| 1-4- pheny)phperidsne; 'y AH-1.2 4-triazol-3-yIthiol-N.N-di

s (105, BRI SRoroneru) BRIl 243z iGNNI, 11 ] o i
oline; [ 78]aminium oxalate.

145-(1- (3, 4-di chl orophenyl)-5-nethyl-1H 1, 2, 4-tri azol - 3-yl t hi o) pent yl ] pi per
i di ne; In a[nf@¥ preferred variant of the invention, the sigma ligand of formula (Il) is 4-[2-(3,4-

4-15-(1-( B’ﬁhwrGMeﬁg@?nﬁ&}ﬁ}I)T@’l Be4-ado1d - dhinfo &nJiT mBARbhnks Yldidie 0) pentyl ] 20

nor phol i ne; _ _ _

(1)|' |[ gl E} éf ( 3’13*1?%%'086&50&%%%5 an Z5h B brelddrdd 4s distibitfiRlinedpeliols 9pMRatsH 1 PyT T
1-[2-( 1{(( 3, Og@(&@@ﬁ%ﬁhenyl) -5-methyl-1H1, 2, 4-triazol - 3-yl -sul fi nypet hyl ]
pyrrolidine; 82

4-[2-(1-(3, 4-di chl orophenyl)-5-nethyl-1H 1, 2,4-triazol -3-yl -sul fi nyl)-ethyl
]- 25 norpholine;, [83] . . . .

242-(1-(3, 4n cﬁ@ﬂl%r%ﬁﬂ%’ﬁ?19m*51%?miyihelﬁ19m32 ligand jiy e cooipKis gf theryprgsent Ndii s
opr opyl et hagnamtidiehas th84kneral formula (IIl) as dﬂ_)icted above.. _

1-[4-(1- (3, 4-dichl orophenyl)-5-nethyl-1H 1, 2, 4-triazol -3-yl sul finyl)butyl]-

4- phenyl piipghbtHENEmbodReROH O RESHRCT EReRkIARIGA The3ompRR of formula
142- (3, 4-di chl oropheny1) - 5-met hyl- 1H- 1, 2, 4-tri azol - 3-yl sul f onyl ] et hyl pyrrol
i di ne; 1q 86I]II) R, is preferably hydrogen or alkyl; more preferably hydrogen.

241- (3, 4-di chl or ophenyl}- 5-nmethyl-1H 1, 2, 4-tri azol - 3-yl -sul fonyl ] - N, Ndi et hy
| et hanani nér,a the com;:[og;n;\]j of formula (lI) it is also preferred that m is 1 or 2, and also’that n is 0

4-14-(1-(3,0#44di chl orophenyl)-5-nethyl-1H 1, 2, 4-triazol -3-yl -sul fonyl) - butyl
] 5 norpholine; [88]
1-12- (3, 4- dnsrbbwir GRNLEYdohpSurBedtiynuldTil) Rist$d prtdtedhil RXANERNe]ldthper i di n

X 89 .
11803 4 VAKO8R OF ALy Tore PrSeer ethar Dygrogen o mEvind @RS RRIeRaH SOy et ha
n
1

am ne; 20 [ ¥ hydrogen. ,
-[2-(1-(3, 4-dichl orophenyl)-5-nethyl-1H 1, 2, 4-tri azol - 3-yl oxy) et hyl ] pyrrol

di ne; Further, it is preferred that in the compound of formula (ll1) Ry is selected from the

group formed by substituted or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl and substituted or unsubstituted
aryl; more preferred substituted or unsubstituted alkyl, unsubstituted cycloalkyl,
25 unsubstituted aryl and aromatic heterocyclic; and most preferred, methyl, t-butyl,

cyclohexyl and phenyl.

Moreover, it is also preferred that Rs and Rs together form a substituted or
unsubstituted heterocyclyl having 3 to 7 atoms in the ring, in particular morpholin-4-yl,
2,6-dimethylmorpholin-4-yl, piperidin-1-yl, 4-phenylpiperidin-1-yl, 3-phenylpiperidin-1-yl,
30 4-benzylpiperazin-1-yl, 4-phenyl-piperazin-1-yl, 2-[spiro [isobenzofuran-1(3H),4'-
piperidin]-1'-yl, azepan-1-yl, 1,2,3,4-tetrahidro-isoquinolin-2-yl, pyrrolidin-1-yl, 3-phenyl-



10[ 91] 442- (1- (3, 4-di chl orophenyl)-5-nethyl-1H 1, 2, 4-tri azol - 3-yl oxy) et hyl | m
or phol i ne; [92]

2- (5- met hwb-20tplesssy1- 1H 1, 2, 4-tri azol - 3-yl oxy) - N, N- di et lrgiratrb@namonse; [ 93]
142- (5-nmet hyl- 1- phenyl-1H 1, 2, 4-tri azol - 3-yl oxy) et hyl ] pyrrol i di ne; [94]

442- (5-met hyl- 1- phenyl-1H 1, 2, 4-tri azol - 3-yl oxy) et hyl | nor phol i ne; [ 95]

142- (5-net hyl- 1- phenyl- 1H 1, 2,4-triazol 33-yl oxy) et hyl ] pi peri di ne;

15[ 96] 444- (5- net hyl- 1- phenyl-1H 1, 2, 4-tri azol - 3-yl oxy) butyl ] nor phol i ne;

[97]

1-[2-(1-(3 pxrrahdlrhﬂ chI C|)schndoI|T 2-y or |r{1|rg|ja_7[ol 1H¥| eioef a[IIP/IV\g]Zegl R23|s r]ydhogoe)n {T’hIS|1] 4-

nmet hyl pi perandi mes 1; [n%]a espeC|aIIy when R3 and R, are both hydrogen; and even more

442- ( 5- met 1k A-1r] | Q

442 (1. (a- RPETABNERAR. B Rulnfcd oy bl 7 BB Bineshol 1 ne
; 20[ 100] when Rsis benzyl and Rs is methyl.

N42-(1-(3-chl orophenyl)-5-nmethyl-1H 1,2,4-triazol-3-ylthio)ethyl]-N, N

di i sopr dpyl[Theapave enandiments and prefefléhtes for Ry to Rs, n, m and the dotted line - can

142: (1. (3- Gl RE RS eS0Tk kel dofodlinki 2201 - 3-Y1 thi o) et byl pi per di ne

442 (1- (F" g%fﬁyu%?hw&gal%o%rom@s A'ﬁhéz n?ve%ﬁ&{ 'faﬂl?n%l ur?d'eylférmu@ ﬁ'ltl) MEILE@rtl'Péml I ne

442- (1- ( 3- chppoptsdisied) bedowret hy1- 1H 1, 2, 4-tri azol -3-ylthi o) ethyl ] pyrrolidin
e; 25[104]

241- ( 3- chl dt3Phéebsa.y-tetratydrod«(2-fmarpholin-4-yhethy)-1 phenyliroihdagale.di et hyl et hanam
i ne; [105]

441~ (3, dilt40] oMdphErigtighygrart( Ajmorphplin-4-ylethyl)-4pbeng- 191 inHazslle pxaleteli et hyl but

an-1- amine; WO 2011/095584PCT/ EP2011/051643 36 [107]

144-(1- (3, 4{11411|]cﬁr(§r40(é1ﬁféﬁ'§?>ﬂ?bler5ﬂ)rfe§ﬁ)ﬂ tetrppydro-442+(f-iphgayIrigendin-ArvbphybyH pyr r ol

idine; [1

241- (3, 4-di chI orophenyl) 5-met hyl -1H1, 2, 4-triazol -3-yl sul finyl]-N, Ndi et hyl

et hanani nejq42] 1L(é019&|ch|oropheny|) 45.87- tetrahydro-4 (2-(4-phenylpiperidin-1-yhethyl): 1H-

142-(1-(3-chl orop hen¥ 1H 1 4-triazol-3-yl-sul finyl)ethyl]pyrro
| i di ne 5[ 1imlazole oxalate,

142- (1- (3-chl orophenyl)-5-nethyl - 1H 1, 2, 4-trijazol -3-yl -sul fi nyld)ethyl ] mor ph
ol i ne ‘[5_|_1:[]43] (E)-4.,5.6, -tetrahydro -4-(2- (morpholln-4 yI)ethylldene) 1 phenyl 1H-Indazole

142-(1-(3- chlorophnl)-5- | -1H1,2,4-tr ol - 3-yl -sul fi nypet hyl]-N, Ndi
et hyl am ne[ 4[] 112(}3 4- |chIorophenyI) -4,5,6,7- tefrahydro-4 (2 (morpho in-4- yI)ethyI) TH-

142- (1-(3- %Ha%l@ henyl)-5-nethyl -1H 1, 2, 4-tri azol -3-yl -sul fonyl ) et hyl ] pyrro
l'i di ne

142- (1-(3- ([MSWqFJ(B,QIDd'éI)Io@pﬁ@rwmyﬁi,5,@t‘f-ﬂatr'éhyf’dréﬂl(ﬂ4ﬁhbrp§3m]dﬂ1-4%lll)bfr®f)¥lwﬁt hyl 1-N, N-

indazole oxalate,
20 [146] 4,5,6,7-tetrahydro-1-phenyl-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-indazole,

[147] 4,5,6,7-tetrahydro-1-phenyl-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-indazole

oxalate,
[148] 4-(2-(4-benzylpiperazin-1-yl)ethyl)-4,5,6,7-tetrahydro-1-phenyl-1H-indazole,

[149] 4,5,6,7-tetrahydro-1-phenyl-4-(2-[spiro[isobenzofuran-1(3H),4'-piperidin]-1'-yl]
25 ethyl)}-1H-indazole,

[150] 4,5,6,7-tetrahydro-1-phenyl-4-(2-[spiro[isobenzofuran-1(3H),4'-piperidin]-1'-yl]

ethyl)-1H-indazole oxalate,
[151] 4,5,6,7-tetrahydro-1-phenyl-4-(2-(piperidin-1-yl)ethyl)-1H-indazole,

[152] 4,5,6,7-tetrahydro-1-phenyl-4-(2-(piperidin-1-yl)ethyl)-1H-indazole oxalate,



10di i sopropi | am ne; [114]

142-(1-(3-chl orophenyl)-5-nethyl -1H 1, 2, 4-tri azol - 3-yl - sul fonypet hyl ] - N, Ndi
et hyl am n&Q 20r1/@53har naceuti cal |y acceptabl e salt, i sonmeCI/Ereadostp4dr
solvate thereof. 15 Additionally, in another preferred enbodi nent of the

i nvention the conpound of fornula (Il) is an oxalic salt thereof. Preferred
salts of the conpounds of fornula Il aré0the follow ng: [115]

442-( 3, 4-di chl orophenyl) -5-nmethyl -1H 1, 2, 4-triazole-3-ylthio

hyl j : , )
Tun) (5. RiE ot PR B Bpa R bl Bl igney 4 5.6, 7 etrabydro t-ghenyi-f thindagele 1 1 v

i ne oxal ate; - ;[ 34V /»_ 4 . . ; 4 Al

145 (3. 4t ol SHR A AEF PR ORIV 8 ypal g Hingazole

et hyl ] pyrr oxaldiene oxal at e; [ 118]

242- (3, 4-di chl orophenyl)-5-nethyl -1H 1, 2, 4-tri azol e-3-yl-thi o] -N, N-diisopro
pyl 25 et hatehli )b atedrahydro119phenyl-4-(2-(4-phenylpiperidin-1-yl)ethylidene)-1H-

241-(3, 4 diirgJyZ?I%ophenyl) -5-nethyl-1H1,2,4-triazol e-3-yl -thi o] -N, N-di et hyl
et hananmi ne oxalate; [120]

1-[2-(1-(3 gfse‘i'i3%@J—f’,?%’?ﬁe’%hQ/dr§:1U&’id%‘-it-%ﬂ[sﬂ;ir@[is%b&ﬁéo%gh-'1%s%lm-bfbieﬂ)dﬁﬁh!' ]azep

ane oxal at

4-[ 3- (1- ( 3 yhethyldens)dphiedgzo)e.5- net hyl- 1H 1, 2, 4-tri azol - 3-yl t hi 0) propyl ]
nmor phol i ne oxal ate; [122]

1-[ 3- (1- (3,[167i ¢R-bPEphtatphydra-Tnphemyhé-{2ispiralispbenzoiyran-1EBH)4"pived Hinldpy| ]

pyrrolidi n@gf&ﬁﬁ{lﬁﬁ%r@-@hﬁaﬂ%@ xalate

1-13-(1-(3, ophenyl -nethyl-1H1, 2, 4-triazol - 3-yl t hi o) propyl ] - 4-
phenyl pjpen g4 nee px 8leat Ritran{dré 4l phenyl-4-(2-(4-phenylpiperazin-1-yl)ethylidene)-1H-

1-[4- (1-( 3.4 di s o hem e P e Yy Y ey But yi 1 - 4-
phenyl pi pefnd#izale. oxal at e; [ 125]

444-(1- (3, 4-di chl orophenyl) -5-net hyl-1H 1, 2, 4-tri azol - 3-yl -t hi o) butyl ] nor ph
ol i ne 100oxal%# e;1.2.3.44@frahydro-2-((E)-2-(6,7-dihydro-1-phenyl-1H-indazol-4(5H)-ylide

145- (1- (3, 41-e§gﬂqﬁj[iéngmgwl) -5-nmethyl-1H 1, 2, 4-tri azol - 3-yl t hi o) pentyl ] pi per
i di ne oxal ate; 127]

4-[5- (1- (3, feq]i qtﬁ,@,aQWMﬂ&zi(Ewt(hwldiﬂﬁr&1Zprfén9|t1'mbzazﬁ(ésmmlrabpent yl]
nor phol i ne oxal at e; 15héh8]
1- [ 5- (119 3 ng)indrosHivpleng®fate- net hy1- 1H 1, 2, 4-tri azol - 3-yl t hi o) pentyl ] pyrr
ol i di ne oxal at e; o ,

[161] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(3-phenylpiperidin-1-yethylidene)-1H-

indazole,

[162] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(3-phenylpyrrolidin-1-yl)ethylidene)-1H-

indazole

20 [163] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(3-phenylpyrrolidin-1-yl)ethylidene)-1H-

indazole oxalate,
[164] (E)-4,5,6,7-tetrahydro-4-(2-(isoindolin-2-yl)ethylidene)-1-phenyl-1H-indazole,
[165] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(piperidin-1-ylethylidene)-1H-indazole,

[166] 1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(4-phenylpiperazin-1-yl)ethyl)-1H-

25 indazole,

[167] 1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(4-phenylpiperazin-1-yl)ethyl)-1H-

indazole oxalate,
[168] 1,4,5,6-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1-phenylcyclopenta[c]pyrazole,

[169] 1,4,5,6-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1-phenylcyclopenta[c]pyrazole

30 oxalate,



[ 129]

442- (1- (3, 4-di chl orophenyl)-5-nmethyl-1H 1, 2, 4-tri azol - 3-yl oxy) et hyl ] nor phol
i ne oxal ave;2011/095584[ 130] PCT/EP2011/051643

442- (3, 4-di chl orophenyl) -5-met hyl-1H 1, 2, 4-tri azol e- 3-yl t hi 0)

et hyl ] nor phol i ne 20 hydrochl oride. [131]

1-[2-(1- (3, 4-dichl orophenyl)-5-nmethyl-1#41, 2, 4-triazol-3-ylthio)ethyl]-4-nme
t hyl piperidiniumoxalate; [132]

442- ( 5- et by, 12;@@?3{&1?;}%'%E'c-?-pﬁéﬁ;fl-i4?(§5(h:pﬁé>ﬁ'/lé'Bér%%ﬂi TV DAL R Db

oxal at e;

jfnz'zglbg( jl i{'} qr %@@Zﬁé)rah@d%er Bhdraytid: 3 #pfiahyibipéalindr-yidtyn gL hgor phol i ni
NA2-(1-(3- ©bﬂaleteopheny1) 5-nethyl-1H 1, 2, 4-triazol-3-ylthio)ethyl]-N, Ndiisop
ropyl propan-2-am ni um oxal ate [135]

142- (1- ( 3- ¢MDr @R 1S, 6-Setrabythpil-pieny|cyclapentalalpyraz8l-4-yhéthy)ietitddingi per i di ni
um oxal ate WD 2011/ 095584PCT/ EP2011/ 051643 38 [ 136]

442- ( 1- (B- ¢hi3r @pReihyt1d.6-%straby gt 1-pheny|cyclapentalgipytazel-4ryhethy)isaimddliheror phol i ni
um oxal at €;,, b37]

442- (1-( 3- cﬁ?orophenyl) 5-methyl -1H 1, 2, 4-triazol -3-ylthio)ethyl]pyrrolidin

i um oxal at 1

241- (3- chl s hﬁﬁ‘]y“?r? R Ry PR AP PP T PP OY IR RS ety et han
am ni um ox&yeazele. In a nore pr ef erred variant of the invention, the sigm

| i gand of forrrulaé’rﬁ is 442-(3, 4-

di chl or ophéhipl) -15L pbttelyahydre- 1LPﬁewl‘ﬂr(?a(@lﬁﬁ'éd'%1;M')BHWBCMQWDP[@WFEW| ne

oxal at e. The conpounds of forrmula (I1) can be prepared as disclosed in
the preld Otﬁ§76ép|dL4 @ﬁttﬁt@hyﬂ!@ WwbensAdBL4ppenyipiperasinteygimecesierantenbodi nent ,
the sigma |[é el N the context of the present invention has the general
formula (11 I? as depl cted above. I n anot her enbodi nent of the

invention, ({4711 9 4% %ftét‘réh%/@r&-h—%ﬁehyl4t(bQ?)¢fﬂiTBP|Uﬂgl)élfrylfc%lﬁb@rﬁa[@%yfa‘zbl'e R2 is

preferably hydrogen or al'kyl; nore preferably drogén e conpound of

formula (1149g]i 4§GEtét%yBFcﬁf-%hér%ﬂ'—ﬂ(b%?yrmhtjﬁr i |?éth§)cya69erﬂé[§}byraaak nis 0
or 1. Moreover, in thé conpourid of formula Is also preferred

that R3 and’xﬁﬁteare ei ther hydrogen or alkyl; nore preferred either hydrogen
or neth nost preferred both 20 are hydrogen. Further, it is
preferr'é_d t[117a9(] (2t fdepgripiBeranolYiednl -4-5¢-efrp ¥oro115PhealIsrqIeReMa om t he
group formgpRyzqebstituted or unsubstituted alkyl, substituted or
unsubstltuted cycl oal kyl, substituted or unsubstltuted het er ocycl yl and

substi t ut egh g ur(gr.{bsdehﬁy;@.s@kaarhw -yl ety e1, pised-etraRehirs URsHeh gy @6bedita

unsubsti tut ed unsubsti tuted cycloalkyl 25 unsubstituted aryl and
aromatic hé@@W@@V%PFﬁaaEhd nmost preferred nethyl t-butyl, cyclohexyl and
phenyl . al so rred that R5 an t ogether form a
R TRI DTN VNI S0 R e T M R R L
i n part2cculypethgniphahblined- yl . 2, 6- di met hyl nor phol i n-4-yl, piperidin-1-yl,
4- phenyl pi peridin-1-yl, 3- phenylplperldln 1-yl,

[182] 1,2,3,4-tetrahydro-2-(2-(1,4,5,6-tetrahydro-1-phenylcyclopentalc]pyrazol-4-

yhethyl) isoquinoline oxalate,
[183] 4-(2-(1H-imidazol-1-yl)ethyl)-1,4,5,6-tetrahydro-1-phenylcyclopenta [c]pyrazole,
[184] cis-1,4,5,6-tetrahydro-4-(2-(2,6-dimethylmorpholin-4-yl)ethyl)-1-phenyl

25 cyclopenta[c]pyrazole,
[185] cis-1,4,5,6-tetrahydro-4-(2-(2,6-dimethylmorpholin-4-yl)ethyl)-1-phenyl
cyclopenta [c]pyrazole oxalate,

[186] cis-4,5,6,7-tetrahydro-4-(2-(2,6-dimethylmorpholin-4-yl)ethyl)-1-phenyl-1H-

indazole,



304- benzyl pi perazi n-1-yl, 4- phenyl - pi perazin-1-yl, 2-[spiro[isobenzofuran-1(3
H), 41- piperidin]-11-yl, azepan-1l-yl, 1,2, 3,4-tetrahidro-isoquinolin-2-yl,
pyrrol i diwokewlo9sB4phenyl - WO 2011/ 095584PCT/ EP2011/ 05P643&P3@ 1/051643
pyrrolidin-1-yl, isoindolin-2-y1 or imdazol-1-yl; especially when R2 is
hydrogen, mis 1 and nis 1, nore especially when R3 and R4 are both

hydr ogen; and even nore especially whend4Rl is substituted or unsubstituted
phenyl . Good results are obtained when R5 is benzyl and R6 is nethyl. 5 The

can e comb Wad o groaererIRer o era) TRnV el B ARG, i Gla

conpounds d@fdazble qxalamu on falling under for mula (I11) include the

conmpounds |isted bel ow [139]

4,5, 6, 7- t et 18y dr45 8-t¢Pahydur- pipbenyir44 2y srtofigd Dentefpremnl(BH L H-piperaingl 1eyl]-10[ 140]

4,5,6,7-tet =4 (2 hol i n- 4-ypet hyl ) - 1- phenyl - 1H-i ndazol e oxal at e,
50 7 LRI Gp 968

[ 141

;I' (1a| flfdgjlzol QJ]OH gF]téztrefhyﬁro@ Z)hér?}yl ﬁa(axgglr%héot(e%z&ﬁra?\hﬁgwﬁm pﬁ;%rldq{]q 91] ypet hyl
1- (3, 4- d|cmmWXEMQnmkMQHWBzﬁﬁDxme@rahydro 4- (2- (4- phenyl pi peri di n- 1- ypet hy
) - 1Hi ndazol e oxal ate, 15[ 143]

(E)- 4, 5, 6, 1903t Nabsniyb2-41.¢ 3.6 e pyisoilrehenylcydeneptddeyreyol #-yh¥rmpethyl i ndazol
e, [144]

1-(3, 4- dlcﬁﬂgpgp enyl) 4,5,6, 7-tetrahydro-4-(2-(norphol i n-4-ypet hyl ) - 1H nda
zole, [ 14919 t tuge of 1,4,5,6-tetrah henyl-4-(2-(3-ph 1-
1-(3,4-di c 19 Jopheny i3 d TR Pt T aky dr 6- Y 02N oY phot t e Y BRTY Y L 1H nda
zol e oxHl atyaethzt»c[ymepnta[c]pyrazole

4,5,6, 7-tetrahydro- 1- Ph gz (4- phenyl pi peridi n-1- Nl)eth yl)-1Hi ndazol e
. [147] [192] N-benzyl-2 6 7-tetrahydro-1-phenyl-1H-indazol-4-yl)-N-methylethanamine,

4,5,6, 7- tetrahydro 1- pheny éZ (4-phenyl pi peridin-1-y 3ethy|) 1H i ndazol e
oxal ate, [[198] 4.5.6.7- tetrahydro-4 ( (|somdoI|n -2- yI)ethyI) 1-phenyl-1H-indazole

4- (2-(4-benzyl pi perazin-1-yl)ethyl)-4,5,6, 7-tetrahydro-1- phenyl - 1H i ndazol e
, [ 149]94] 4.5.6,7- tetrahydro-4 (2- (|somdoI|n -2-yljethyl)-1-phenyl-1H-indazole oxalate,

4,5,6, 7- tetrahydro 1-phenyl - 4-(2-[spiro[isobenzofuran-1(3 HL '-piperidin]-1
1-yl] 25 et”*%ﬁ ) £ 448.0, Vﬁgtéaﬂyp -1- eirg_;\d,-ﬁ (2-(4-phenylpiperidin-1-yl)ethyl)-1H-indazole,

4,5,6, 7-tetrahydro- 1- phenyl - 4- [spiro[isobenzofuran-1(3 HL ‘-piperidin]-1
1-yl] e15nyl[396j.l-l-4r5h@5f%tr%hy8%hi gieéhyl-4[@gi-]phenylp|perld|n 1-yl)ethyl)-1H-indazole

4,5, 6, 7- t etgkalwdr o- 1- phenyl - 4- (2- (pi peridin-1-yl)ethyl)-1Hindazole, [152]
4,5,6, 7-tetrahydro- 1- phenyl - 4- (2- (pi peridin-1-yl)ethyl)-1Hindazol e

oxal ate, 9720415 6936@Hyerd- L2 0ddin &8k E4)ethyl)-1-methyl-1H-indazole,

[198] 4,5,6,7-tetrahydro-4-(2-(isoindolin-2-yl)ethyl)-1-methyl-1H-indazole oxalate,
[199] N-benzyl-2-(4,5,6,7-tetrahydro-1-methyl-1H-indazol-4-yl)-N-methylethanamine,

20 [200] N-benzyl-2-(4,5,6,7-tetrahydro-1-methyl-1H-indazol-4-yl)-N-methylethanamine

oxalate,
[201] 4,5,6,7-tetrahydro-1-methyl-4-(2-(morpholin-4-ylethyl)}-1H-indazole,
[202] 4,5,6,7-tetrahydro-1-methyl-4-(2-(morpholin-4-yl)ethyl)-1H-indazole oxalate,
[203] 1-(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-ylhethyl)-1H-indazole,

25 [204] 1-(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1H-indazole
oxalate,
[205] cis-1-(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(2,6-dimethylmorpholin-4-yl)ethyl)-

1H-indazole,



40 [153]
(E)-4-(2-(azepan-1-yl)ethylidene)-4,5,6, 7-tetrahydro-1-phenyl - 1H i ndazol e,

[ 154] WO 2011/095584 PCT/EP2011/051643
(E)-4-(2-(azepan-1-yl)ethylidene)-4,5, 6, 7-tetrahydro- 1- phenyl - 1H i ndazol e
oxal at e, [ 155

(B)-4,5,6, 7-tetrahydro-1- phenyl - 4- (2- (44phenyl pi peri din-1-yl)ethylidene)-1H
- 5indazol e, [156]

i )n] 75 y (706, ! ﬁ‘”?“%* o %etL?ﬁ?f@i‘f'@ L8 B ABhb -y femBh e

ene
(E)-4,5, 6, 1tietaziey dxataté- phenyl - 4- (2-[ spi ro[ i sobenzof uran-1(3H), 4' - pi peri
din]-1"- yl] ethylidene)-1Hindazol e oxal ate, 10[ 158]
(E) -4, 5, 6, 7207t Nabsryb2-(1-fhiunydphbni-4(546 pHetraHydiqoen-dndamelid-yl)-Nen byt dene) - 1H
- i ndazol eeth*%?r?
1,2,3,4-tetr o2 2- ((E)-2-(6, 7-di hydro-1- phenyl - 1H i ndazol - 4(5H) -yl i de

ne) et hylgt e?ﬁgﬁygo(‘l f@%ro(p%emﬂ) 4& %@Pktrahmro-4 (2- (SO'”dP"’lﬁyJ)eté‘g@ 1f-| 'H?%ﬁ%le ylide

15ne) et hyl qyi o-

(B 48 PR oRpLORL RSB, t%ﬁ?‘lj Reny i piper f R TUYITRIRAS dene) - 1H
i ndazol e oxalets),

(E)-4,5,6, 7-tetrahydro- 1- phenyl - 4- (2- (3- phenyl pyrrolidin-1-yl)et PR/I i dene)-1
Hi ndazol e 28101 63t(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1

(B)-4,5,6, Ynota%lléahydro 1- phenyl - 4- (2- (3- phenyl pyrrolidin-1-yl)ethylidene)-1
H i ndazol e oxal at e, [ 164]

o ?1215 , ToA6t (AW 8507 hrbRydrb SQRNARKHIR AN L8 ML pI8HE) 1 dabery | - 1H-i ndazo
( Ei - 1212? A 8 607 rrRRRINY 4= A= (frRrirRAiRALy RiHh M-t oS M i BeBi oxdid, ndazol

3, 4-di CrPiﬁT]0F?b—ﬁr‘yé,ﬁ'tétraﬁwﬁrohk@—(rh@rlfb}ﬁgﬁrm AnétRyl-4-pPBRNYIHRINASSAZ! N- 1- ypet hyl
H25 i ndazol e,

“(

-1

- (3, 4-di clppa 0l@bﬂre/éﬁ'tétraﬁwﬁroh%f-(r’ﬁéﬂfbﬁgli’rp4-§rr)étﬂyl§-4:plﬂBﬁ;ﬂéﬂ'l—mnB@io?e?bﬂaléte)’pet hyl
- 1Hi ndazol e oxal ate

, 4,5, 6- tegz@}yqlEm Q'G(ﬁte&r%ﬁyd}tiq] GZf(nﬂ)'rMRﬂithI)eﬂ'\l}d saRMLheal oneMaakabpyr azol e
, 4,5, 6L etOP(ﬁlﬁfﬁ‘dro 4-(2- (nor phol i n-4-ypet hyl ) - 1- phenyl cycl opent a[ c] pyr azol e
, D,

500 il @b B B sthydroteheny bk GRSy LoD YIene Il NdRZdeL | ndazol e

oxalate,
[217] (E)-N-benzyl-2-(6,7-dihydro-1-phenyl-1H-indazol-4(5H)-ylidene)-N-methyl-
ethanamine,

20 [218] (E)-N-benzyl-2-(6,7-dihydro-1-phenyl-1H-indazol-4(5H)-ylidene)-N-methyl-
ethanamine oxalate,

[219] (E)-4,5,6,7-tetrahydro-4-(2-(cis-2,6-dimethylmorpholin-4-ylethylidene)-1-phenyl-

1H-indazole,

[220] (E)-4,5,6,7-tetrahydro-4-(2-(cis-2,6-dimethylmorpholin-4-ylethylidene)-1-phenyl-
25 1H-indazole oxalate,

[221] (E)-1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(cis-2,6-dimethylmorpholino-

4-yl)- ethylidene)-1H-indazole,

[222] (E)-1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(cis-2,6-dimethyl-morpholino-

4-yl) ethylidene)-1H-indazole oxalate,



171
t et rahydr o- 1- phenyl - 4- (2- (4- phenyl pi perazi n-1-yl ) et hyl)-1H i ndazol e
, Wp]zwa]'095584 PCT/EP2011/051643

, 4,5, 6-tetrahydro-1-phenyl cycl opent a[ c] pyrazol - 4- ypet hypi soi ndol i ne,

]
6,
xal a
7

4
4,5, 6-tetrahydro- 1- phenyl cycl opé#t a[ c] pyr azol - 4- ypet hypi soi ndol i ne
. [174]

o1 a2y G-t RRMoteh i o' £ PSR BLREE Al ortrdlnbeh duldghgpent al

[17
4,5,6, 7-
oxal ate
2-(2-(1
5 [173]
2-(2-(1,
oxal ate
1,4,5,6-t
] pyraz S
1, 4,5, 6-tetltaihgazade,1- phenyl - 4- (2- (pi peridin-1-yl)ethyl)cycl opental c] pyrazol
e [ 176]

1, 4,
[c]p
1, 4,
I

1

I

a
5
r
5,
10
5, 6- t eti22My dE p1-13.Homidropheh2h-4 4. Rdetyd yd wes-2(merphglinpet-Wy-ethel cl opent a
pyr
5,
5
X

ol e,

é tetdreg {’/Lﬂundfzoﬁé)xalﬁt 4-(2-(pyrrolidin-1-yl)ethyl)cycl opentalc] pyrazo
17
6. ey 4F 5 ISR R B T Aot R LT BHER0S By azo

e!
, 4
e aIatelndEBWB79]
4- (4- benzyl pi perazin-1-yl)ethyl)-1,4,5, 6-tetrahydro-1-phenyl cycl openta

yrazol é226][ 1@13] -(3,4-dichlorophenyl)-4,5,6 7-tetrahydro -4-(2-(piperidin-1-yl)- ethylidene)-

0
(2-
clp
(2-(4-benzy i@%@%ﬂ&el yl)ethyl)-1,4,5, 6-tetrahydro-1-phenyl cycl opent a
2
q

yrazole d|ox [181] 1,2, 3,4-tetrahyd
5 w( ﬁol( |1 I[.ébﬁ ?E}@lki Q@Ndduétﬂylér%bﬁ&)ﬂ/l%%?ﬁ% iRz Lbnéayi-4Ay! ) ethyl)
2, 3, 4uleﬂmhﬁ9@ro 2-(2-(1,4,5,6- tetrahydro 1- phenyl cycl opent a[ c] pyr azol - 4-
pethyl) |sag£|nollne oxalate [ 183]

(2- (1H i iR28dz OF )-4-(3(N. élrmgmylamlrw)@hﬁtdpée)rét@@?éet&afwﬁ@wypbwlﬂben@@de
[c] pyrazol gyqjate, [ 184]
cis-1,4,5, 6- tetrahydro 4- (2-(2, 6-di net hyl nor phol i n-4-ypet hyl ) - 1- phenyl 25
cyclopenta -
o 1 a5 Gl (S K i ypigergaincystidene) 4.6 ] trahycrosl-phemi I8
cycIopenta'TE?E@razole oxalate [ 186]
ci s-4, 5 6 7-tetrahydro-4-(2- 6- di net hyl nor phal i n- 4- X hyl ) - 1- phenyl - 1H
ndazol !5 W@%oﬁ)‘%@@s@ﬂﬂew Pz"o@l(ﬁﬂsqtbuelpalzdmﬂﬂé)? hyli ene)1 -phenyl-1H-
cis-4,5, 6, fad@blahydro-4-(2-(2, 6-di net hyl nor phol i n-4-yl)ethyl)-1-phenyl - 1H
ndazol e oxal ate, [188]
L 4., 6 tetpalydisge 3 pnansio-4d 2 beny il aPeIRahF bk uaRiger | din] - 1
-yl]- ethyl)cycfopenta[c]pyrazole g
1 4,5, 6-tetrafydrss, 11&P&fyﬁﬂo$(i?4{rﬁﬂ1y[pﬁ1{dr@mbﬁ9l§étﬁw aphdhy@HH-iRdaiiPeri din] -1

'-yl] - ethyl)cyclopenta[c]pyrazole oxal at e,

c
O-
S

[
4-
[
r
i

1,
y
4-

20 [233] 1.,4,5,6-tetrahydro-1-phenyl-4-(2-(piperidin-1-yl)ethyl)cyclopenta[c]pyrazole

oxalate,
[234] 1,4,5,6-tetrahydro-1-phenyl-4-[2-(thiomorpholin-4-ylethyl]cyclopenta[c]pyrazole,
[235] 1,4,5,6-tetrahydro-1-phenyl-4-[2-(thiomorpholin-4-ylethyl]cyclopenta[c]pyrazole
oxalate,

25 [236] 1.,4,5,6-tetrahydro-4-(2-(4-methylpiperidin-1-ylethyl)-1-phenylcyclopenta
[c]lpyrazole,
[237] 1,4,5,6-tetrahydro-4-(2-(4-methylpiperidin-1-yl)ethyl)-1-phenylcyclopenta
[c]pyrazole oxalate,

[238] 1,4,5,6-tetrahydro-4-(2-(4-methylpiperazin-1-yl)ethyl)-1-phenylcyclopenta
30 [c]pyrazole,



[ 190]
N-benzyl-2-(1, 4,5, 6-tetrahydro-1-phenyl cycl opent a[ c] pyrazol -4-y1)-N-nethyl e
t

193]

hanam newo0 2011/095§8191] di ast ereoneri c m xture of PCT/EP2011/051643
1,4,5, 6-tetrahydro- 1- phenyl- 4-(2-(3-phenyl pi peridin-1- 10
yI)ethyI)cycIopenta[c]pyrazole, [ 192]
N- benzyl-2-(4,5, 6, 7-tetrahydro-1- phenyl4aH-i ndazol - 4-y1l) - N- et hyl et hanam ne
[

4,5,6, 7-tetsaflly = (1 .501 1 Q- t.h [ 194]
4.5, 6. 7.t oli Ay dr @Gt Gt AR Bl v A RBR Lo R B

oxal at e, [pllﬁﬁ])le

4,5, 6, 7-tetrahydro- 1- net hyl- 4- ( 2- (4- phenyl pi peri di n-1-ypet hyl ) - 1H i ndazol e,
15[ 196] [240] 4-(2-(azepan-1-yl)ethyl)-4,5,6,7-tetrahydro-1-phenyl-1H-indazole,

4,5,6, 7-tetrahydro-1- nmet hyl- 4- (2- (4- phenyl pi peridi n-1-ypet hyl )-1H i ndazol e
oxal ate, [ 1@47]]] N-benzyl-2-(1-tert-butyl-4,5,6,7-tetrahydro-1H-indazol-4-yl)-N-methylethan

4,5,6, 7-¢ et rahydro-4-(2- (i soi ndolin-2-ypethyl)-1-nethyl-1Hindazole, [198]

4,5,6,7- tetrahYdro 4- (2-(isoindolin-2-ypethyl)-1-nethyl-1Hindazol e

oxalate
N- benzyl- 2}?%]51 ten} bugl 4z§h6 érte(z)trafydro-zk(z Y ;h_enxlggen In4 {}Iﬁthy[\?_m Irwaf%l?hanam ne
, 20 [200] [%43] Tdeg-outy-4.567- tetrahydro-zk)(lzl(4lhen%|8 iperigin1- me)thy A 1H- |r}g|jaFoIe

N benzyl- 2- tetrahydro-1 et hanam ne
oxal at e, [zman

4,5,6, 7-tetrahydro-1-nmet hyl-4-(2-(norpholin-4-ypethyl)-1Hindazole, [202]
4,5,6,7- tet{ZAe{lﬂyd-r)xﬁl ttermffl‘rﬂi@ R@Irehmfgﬁdneﬁhyuﬂjrﬁ@ﬁW’r yirMNemettidebiee oxal at e,
[ 203]

1-(4- quorophenyl) 4,5,6, 7-tetrahydro-4-(2-(norphol i n-4-ypet hyl ) - 1Hi ndazol

e, 25 [204]245) (+))N benoyl-2- 7(4 5,6.7-tetrahydro-f meth -1H-indazol-4- XI) N-methylethan
1- (4-fl uorophényl t et'r ahydr o- 4- nmor phol 1 n- 4-ypet hyl ) - 1H i ndazol

e oxal at e, anV@2011/095584PCT/EP2011/051643 43 [206]

cis-1-(4-fluorophen A 4,5, 6, 7-tetrahydro-4-(2-(2, 6-di net hyl nor phol i n- 4-ype
thyl)- 1H i48dz N-&- é @att@trahypg@ﬂnethyl 1H-indazol-4- yI)ethyI) N-methylcyclohe

N- benzyl- 2vgAadkef | uorophenyl) -4, 5, 6, 7-t et rahydr o- 1Hi ndazol - 4-y1) - N- net hyl
et hanam ne, 5[ 208]

I1 (4- { |2%5;r P4V NW1p 6 2.tStrdhydrd-£5 I-adbehroxyA4-bRedyisiSe s h yNe By yRahdbi|) tHLH | ndazo
e,

1-(4- quor&ﬁﬁ@ﬁVl) 4,5,6, 7-tetrahydro-4-(2-(isoindolin-2-ypethyl)-1Hindazo
| e oxal at e,

1- (4-fluor n>41 6.4 telragydrg-Tmednyrdr(=(4-phenyloippitin hE P11 RIaZ98et hyl ) - 1H
i ndazol e,

21
(52405 s, 1AL Rz 4258, ieseprispiiamatiyk Yraindgr “ov pMerghvigenagiaso e,
[250] 4,5,6,7-tetrahydro-1-phenyl-4-(2-[spiro[isobenzofuran-1(3H),4'-piperidin]-1'-yl]-
20 ethyl)}-1H-indazole.

Although the oxalates are listed, other pharmaceutically acceptable salts also form part

of this group of preferred compounds.

In a more preferred variant of the invention, the sigma ligand of formula (lll) are
25 selected from:

[251] 4-(2-(1-(4-fluorophenyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl)ethyl)morpholine

oxalate;

[252] 4-(1-(2-(1-methyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl)ethyl)piperidin-4-yl)

benzonitrile oxalate; and



[ 212]
(+)-4,5,6, 7-tetrahydro-4-(2-(norpholin-4-yl)ethyl)-1-phenyl-1H i ndazol e

oxal at e, WDD2811/095584 PCT/EP2011/051643
(-)-4,5,6, 7-tetrahydro-4-(2-(norpholin-4-yl)ethyl)-1-phenyl -1H i ndazol e,
[ 214]

(-)-4,5,6,7-tetrahydro-4-(2-(norpholin-46yl)ethyl)-1-phenyl -1H i ndazol e

oxal at e, [ 215] _ _ _

(B) 4> 0 faddt [1g(%?’f(fé:tﬁb&%fhﬁé&feﬂlb%'nsrﬁ‘étﬁfyl)ib,)e??t,@Xét#aﬂ%}%yri‘d'o%]ﬂa}’pjy'riPn'fd“iA-”daz0'
(B)-4,5,6, Q—ﬁlmmabwﬂnyi)eihplaeetyte-. 4-(2-(piperidin-1-yl)ethylidene)-1Hindazol
e oxal ate, [217]

( E) - N- benzyhe2ecdrépqundis hgfd farmdgp i ydanl Hei pabpagd- 46 Stsclgsaddéndhe Nbresols/| et ha
nam ne,

(B)-N benzy%gic%% 8” W%Z%)GCPZM 3 -'phenyl- 1Hi ndazol - 4(5H) -yl i dene) - N- et hyl et ha
nam ne %xal ate, [219]

(E)-4,5,6, 7-tetrahydro-4-(2-(cis-2,6-di net hyl nor phol i n-4-yl)ethylidene)-1-p

henyl 1H-| n I I h f th t fi |
(E)-4.5,6, gr?fé;tpfaﬂhcu(ﬁroe B%g {ent of presen |ven |on P pazir_myﬁi ve ol%efj %sene) 1-p
henyl 25 1H.cpn@e:,qy@h@e oksurger is spQ@‘ﬂ_t}lal and/or deep paln and for example is peripheral

E)-1-(3, 4- 1 n sl 26 (L1 Sa 20 6- d 1or phol
|(n2)4 y(l) nghﬁjltb%g]ecg f?]fL)Ifll-%?nnﬁazo% é'@@’?% %%5@%4%8% @%&%1%‘%&5@% P
[ 223] and/or hyperpathla
(E)-1-(3, 4-di chl orophenyl)-4,5,6, 7- tetrahﬁdro-4-(2-(rmrphol ino-4-yl)ethylid
ene) - 114 i hejanether asgexp of the present invention, the pain developed as a consequence of
E)-1-(3, 4y : = fs = A= 2 [ L R A et hyli
((:IeZ]e) ?LH—l i Fg%w gé g)B(#gf‘éaa\/t @re@[%ﬁ%f s LeLInAM OBy rd o bRy BRELE ROutisY fbret Ny
(E) - 1- ( 3, 4-perferablys thetrairyis)therns| Byreralgesiapymeenaniqapaligdypier i di n- 1-yl ) et hyl i de
ne) - 1H indazole, [226]
(E) - 1- ( 3, 4- Npelopstophainy i definsddythe dABRIBEdPEININtRIghPHeFUser by primary
et hyl i dene)s nd
(574 (2 (N MNP ET Beobross sperf 0P Cosomion oL oniiagy 21,
10i ndazt e Edut[ozzgﬁ}s% Byess (@QO%)N A0)el Fet thgl Rurpess) @t thigl inwritiien.-this term is to be
4,5,6,7- tEttlre%mbdéé)sgnoql@/ﬁ%%'t&Wé%@éﬁlk@a@%%ﬁ%ﬁ1s d&f%?e%]by the IASP as paln

(E) 4-(2-(4-cycl ohexyl pi perazi n-1-ypethylidene)-4,5 7-tetrahydro-1-phenyl
- 1H ndazol éitiatezs@pused by a primary lesion, dysfunction or tranS|tory perturbation in the

(E)-4,5,6, z)ehgltlér%hé(rdcfe‘ﬁhérr(@rv&fs SR RicRfddatif pdinyRebirld BeRR)invenbR iy 1- 1H

|ndazole
4,5,6,7- teﬁ‘?%ﬂﬁ}@ﬁ’ i the neUORati PRI FISPRIPG doMm A sypetyhyl ) - 1- pheny1- 1H i ndazol e,

20 According to the IASP “allodynia” is defined as “a pain due to a stimulus which does
not normally provoke pain” (IASP, Classification of chronic pain, 2" Edition, IASP
Press (2002), 210). According to the IASP “peripheral neuropathic pain” is defined as
“a pain initiated or caused by a primary lesion or dysfunction in the peripheral nervous
system” and “peripheral neurogenic pain” is defined as “a pain initiated or caused by a

25 primary lesion, dysfunction or transitory perturbation in the peripheral nervous system”
(IASP, Classification of chronic pain, 2" Edition, IASP Press (2002), 213).

According to the IASP “causalgia” is defined as “a syndrome of sustained burning pain,

allodynia and hyperpathia after a traumatic nerve lesion, often combined with

vasomotor and sudomotor dysfunction and later trophic changes” (IASP, Classification
30 of chronic pain, 2™ Edition, IASP Press (2002), 210).



[ 232]

4,5,6, 7-tetrahydro-4-(2-(4-nethyl pi peridi n-1-ypethyl)-1-phenyl-1Hindazol e
oxal at e, \RO[28BRAJ95584
1,4,5,6-tetrahydro- 1- phenyl-4-(2-(piperidin-1-yl)ethyl)cycl opentalc]pyrazol

PCT/EP2011/051643

e oxal ate, 234
1, 4?(5, 6-t et rc[ihyd]r 0- 1- pheny1-442- (t hi onodphol i n-4-ypet hyl ] cycl opent a[ c] pyr az
ole, [235] _ _
L O A g d RN ARYA i bIgU RS BURL A & YRTANYLLEY R GRRRL A YTz
1,4,5,6-t ets,tiaimynkr\mhid,h (2ngrnvatie phinfl PASRIiGagsifiqaéibhypf phrbnjshesiy) 27§ Addipent a
I A

[10]4p¥r Z-Z?et?ﬁr\%ﬁ)[ﬁd%sos]-(zg?@’-%141-)'rret hyl pi peri di n- 1-ypet hyl ) - 1- phenyl cycl opent a

c] pyrazol , . . " .
1B o e s bR B hesies 18 9T DSd % PSR SR Bt a 20
[ c] pyr azol sfimulabioR 0ol GG BrETsES2 0ASPO S84 Ficaion pPE@Pnic pain, 2™ Edition,
féfgi(g§$g§%$gg%¥%52@?5?§+ﬂ;1-y|)ethyl)-1,4,5,6-tetrahydro-1-pheny|cyclopen
4-(2- (azepan-.1- %«ka etr abydr o= 1= phenyl- 1Hk i . 241
N- E)engyl- gi?i&&dﬁlggﬁtgﬁ%'i/ - 4,@?%?%—%%5%%@%? %—S 1?—19?|ﬁpa§%rfo%ﬁ %Wtﬁ%ﬁdﬁy& han]
5 amine, [a@d4®phormally painful reaction to a stimulus, especially a repetitive stimulus, as well as

1-tert-but
zol e,

[ 24

ﬁ'iﬁ‘créa&d7thFe%6ﬁjh¥|9kr§%ﬁﬁé%'.f(c%ﬁ&#‘éﬂéﬂrl}hi%%inqiz“‘*édﬁ(ér?, §A8¥!Predd 1 nda

1-t ert -But Y400R)21@).7- t et r ahydr o- 4- ( 2- ( 4- phenyl pi peri din-1-yl )ethyl )-1Hi nda

zol e oxal at e,

[ 244]

(-) - N- bencyhed ASP gragys7thecioHawindr differensenhetwepni istledynia’ 4 yppralgesist hgdet han

10 am ne,

(+) - N-bency
[ 228P):

am ne,
N-(2-(4,5,
xanani ne,

4.5 6, 7-t¢
i ndazol e,

P, Clas

W ¢
P)

ific
hy

-tetra

tion of chrqnic pain,
ro-1- nmet ylPapi-

nd Editi ASP. P 2
|2ndadz|(|) n4l ?1) TNohe g)/%)’et han

6, 7-tetrahydro-1-ne
Peloflyniy ]

't r ahydr o- 4- (2- (4- hy
[248]

hy I—tHindazot—=4=vy7
Lowered threshold
dr oxy- 4- phenyl pi peri

ethyt)=Nmethytcyctphe

Stimulus and response

i Syelgirget hyl ) - 1- mep hy1- 1H

4,5,6,7-14
[ 249]
N- benzy1l- 2

Rl et hy1- 4

- (4,5,6, 7-tetrahydr

" ferebda@ REPYAY Per i g

p- 1- net hyl- 1H i ndazd

dazol e,

IdtkdeP LY | deshbhdd

Irat¢-ayd jhensamet hy| et hanani ne

, [ 29
ro- 1- pheny
20et hyl ) - 1
phar maceut
conpounds.

04,5, 6, 7tetrahyd
Hype(tHizs pi r o[ i sobe
lH-i ndazol e. Al thoug
ically acceptable s

In a nore pre

hRaited teshoBH) , 4' - pi
h the oxal ates are |
plnckcaged cesponsa par t

ferred variant of th

Sdrius nadi 1+gsppnse
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| i gand of
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£ 1 [ a4 anN P
ruriiura (1L11l) alc 2

setected—from

According to the IASP “neuralgia” is defined as “pain in the distribution of a nerve or
nerves” (IASP, Classification of chronic pain, 2" Edition, IASP Press (2002), 212).

According to the IASP “neuritis” is defined as “inflammation of a nerve or nerves”
(IASP, Classification of chronic pain, 2" Edition, IASP Press (2002), 212).

According to the IASP “neuropathy/neuritis” is defined as “a disturbance of function or

pathological change in a nerve: in one nerve mononeuropathy, in several nerves

mononeuropthy multiplex, if diffuse and bilateral, polyneuropathy” (IASP, Classification

of chronic pain, 2™ Edition,

IASP Press (2002), 212).



[ 251]

4-(2-(1-(4-fluorophenyl)-4,5,6, 7-tetrahydro- 1H i ndazol - 4-ypet hyl ) nor phol i ne
oxal at e; wp2B21j095584 PCT/EP2011/051643
4-(1-(2-(1-methyl)-4,5,6, 7-tetrahydro- 1H i ndazol - 4-ypet hyl ) pi peri di n-4-y1)
benzonitrile oxal ate; and WD 2011/ 095584PCT/ EP2011/ 051643 46 [ 253]
1-(4-(7-((5-bronot hi ophen-2-yl)nethyl)-886, 7, 8-tetrahydropyrido[ 3, 4-d] pyrim
i di n2-yl am no) phenypet hyl acetate. The conpounds of fornmula (111) can be
prepared a i 006/ ln a
particul ar %eg%g%h ?r)e&%dsﬂ %H&‘ agégés{é)ﬁﬁﬁ i ?ﬁgﬁ Oﬁ.,(;artﬁ*eq th?m% LPS% Og%hﬁgh%%d é‘s
consequenceletified wbgee yfor Shesupmtﬁa«ztuwl oarad/delamrmtp‘ar nharpie‘frerrtloexamee IS

per [ pher al S oA £o B8 10t D 0BMCAL G Rnceld QiR causal gia,
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gums, capsules, granules, drops or syrups.

Suitable preparations for parenteral applications are solutions, suspensions,

25 reconstitutable dry preparations, aerosols or sprays.

The composition of the invention may be formulated as deposits in dissolved form or in

patches, for percutaneous application.
Skin applications include ointments, gels, creams, lotions, suspensions or emulsions.
Suitable form of rectal application is by means of suppositories.

30 Moreover, the composition may be presented in a form suitable for once daily, weekly,

or monthly administration.
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In some cases, the post-surgical pain includes resting pain.

10 In certain embodiments, allodynia is suppressed, ameliorated and/or prevented, and in
some embodiments, hyperalgesia is suppressed, ameliorated and/or prevented. In
some instances, the pain is chronic pain. In other cases, the pain is at, proximal and/or
near to one or more site(s) of external trauma, wound or incision. Additional aspects of
the subject methods include methods of ameliorating and/or preventing the

15 development or progression of post-surgical pain by administering the subject sigma
ligands. In certain embodiments, the sigma ligand can be administered prior to an
activity likely to result in external trauma, wound or incision, such as surgery. For
example, the emulsion formulation can be administered 30 minutes, 1 hour, 2 hours, 5
hours, 10 hours, 15 hours, 24 hours or even more, such as 1 day, several days, or

20 even a week, two weeks, three weeks, or more prior to the activity likely to result in
external trauma, wound or incision, such as prior to surgery. In other embodiments, the
sigma ligand can be administered during and/or after surgery or activity that resulted in
external trauma, wound or incision. In some instances, the sigma ligand is
administered 1 hour, 2 hours, 3 hours, 4 hours, 6 hours, 8 hours, 12 hours, 24 hours,

25 30 hours, 36 hours, or more, after surgery, or activity that resulted in external trauma,

wound or incision.

In one embodiment of the invention it is preferred that the sigma ligand is used in
therapeutically effective amounts. The physician will determine the dosage of the
present therapeutic agents which will be most suitable and it will vary with the form of
30 administration and the particular compound chosen, and furthermore, it will vary with
the patient under treatment, the age of the patient, the type of pain being treated. He
will generally wish to initiate treatment with small dosages substantially less than the
optimum dose of the compound and increase the dosage by small increments until the

optimum effect under the circumstances is reached. When the composition is
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20 even a week, two weeks, three weeks, or nore prior to the activity
likely to result in external trauma, wound or incision, such as prior to
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and/or after surgery or activity that resulted in external trauma, wound or
incision. In sonme instances, the sigm ligand is adm nistered 1 hour, 2
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W2006/ 02146 drochl oride can be obtai ned accor he foll ow ng
procedur e: Pe¥npasisitcBed vathaa syiuring stitthswigh Peapdedl stk HaMdang dheirveausd Wag h
HCl, the madWEg WBRitShdVidgd. then for some minutes and evaporated to
dryness. The residue was crystallized fromisopropanol. The nother |iquors

fromthe f 'ﬁhétasgéé‘s%é?‘h Wad etigine Aiphged h%u%%%’ﬂ%&é&éé@'(bl‘aﬁt%ﬂr%&u&?ﬁy 30
concent ratl n96 Both crystallizations taken together yiélded 5,
0 mlnutes a ter the administration of said product. Two types of anaIyS|s Were

carried out:

- Mechanical allodynia was tested using von Frey filaments: Animals were
placed in methacrylate cylinders on an elevated surface, with metallic mesh
floor perforated in order to apply the filaments. After an acclimation period of
25 about 30 minutes within the cylinders, both hindpaws were stimulated (the
injured and the non-injured paw, serving the latter as control), starting with the
lowest force filament (0.4 g) and reaching a 15 g filament. The animal’s
response to pain was manifested by the withdrawal of the paw as a
consequence of the painful stimulus caused by a filament. The pressure (force

30 in grams) threshold eliciting the withdrawal of the paw was recorded.

- The thermal hyperalgesia was tested using a Ugo Basile plantar test: Animals

were placed in the methacrylate cages of said apparatus, having a crystal floor.



25 % of the corresponding hydrochloride salt (mp. = 197-199C.) WO

2011/ 095584PCT/ EP2011/ 051643 51 1H NWVR (DVBO-d6) 6 ppm 10,85 (bs, 1H),
7,95 (m wo2e1197Fs8gdd, J=2,2, 8,8 Hz, 1H), 7,55 (m 2H) PCH/EP2q13/056H , 4, 55
(m 2H), 3,95 (m 2H), 3,75 (m 2H), 3,55-3,4 (m 4H), 3,2 (m 2H), 2,35
(s, 3H). HPLC purity: 99.8%5 Exanple 2. Assessnent of anal gesic activity

agai nst post-operative pain in rats The52nduction of anaesthesia in rats

was performed with 3%isofluran for veterinary use, enploying an Chneda
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surgery (plantar incision), 30 20 or 60 mnutes after the adm nistration of

said product. Two types of analysis were carried out: - Mechani cal

al l odynia was tested using von Frey filanments: Animals were placed in

met hacrifl atRL-ANTAR INEESION -aMEQHAMNCA Al @RYNIA Wi t h netal |ic nesh fl oor
perforated in order to apply the filaments. After an acclimation period of
25 about 3dreatments within the cylinders, both hindpaws were stinul ated
(the injured and the non-injured iﬁ)aw, serving the latter as control),
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the paw as a consequénce O pai n stinulus cause ament. The
pressure (f(@FPQf@teQDhlﬁdWﬂfsl)atSt hreshold eliciting the withdrawal of the paw

was recorded. WD 2011/ 095584PCT/ EP2011/ 051643 52
15 Figure 2: Results obtained with compound 63 administered intraperitoneally 30 min

before mechanical allodynia was assessed in the ipsilateral (operated) hindpaw of rats.

Prevention/Treatment comparison:

Figure 3: Comparative results of mechanical allodynia obtained with sodium diclofenac,
20 commonly used for the post-surgical pain treatment, administered before (prevention)

and after (tfreatment) surgery in the ipsilateral (operated) hindpaw of rats.

Figure 4: Comparative results of mechanical allodynia for BD-1063 and compound 63
administered before (prevention) and after (treatment) surgery in the ipsilateral

(operated) hindpaw of rats.
25
PLANTAR INICISION — THERMAL HYPERALGESIA

Prevention/Treatment comparison:

Figure 5: Comparative results of thermal hyperalgesia obtained with sodium diclofenac,
commonly used for the post-surgical pain treatment, administered before (prevention)

30 and after (treatment) surgery in the ipsilateral (operated) hindpaw of rats.



The acclimatation period within the cages was about 10 m nutes. The thernal
stinmulus cane froma |lanp noving below the crystal floor and which was
appl i ed twohwotinopssws, with a mninmuminterval of 1 m nureThPbaresichdt h
stinmulations in order to avoid | earning behaviours. The rat was able to

w thdraw 5 the paw freely when it feels the pain produced by the heat
comng fromthe lanp; then it is swtch88 off and the |latency tine to the
mﬁthdramal response is recorded in seconds. In order to avoid hurting the

ani mal ' (o) n3 : . 10
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30 mn bef%hg gechanlcal al I odyni a was assessed in the ipsilateral

(oper at ed) |ndpam10f rats. 15 Figure 2: Results obtained with conpound 63
adm nistered intraperitoneally 30 m n before nechanical allodynia was
assessed in the ipsilateral (operated) hindpaw of rats.
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i psilateral (operated) hindpaw of rats. WD 2011/095584PCT/ EP2011/ 051643 53
Figure 6: Conparative results of thermal hyperal gesia for conpound 63

adm ni stered before (prevention) and after (treatnent) surgery in the

i psilateral (operated) hindpaw of rats. 5 The main issue observed in
thermal hyperalgesia is the sanme as for the previous test described
(mechani cal allodynia). Signa |ligands are effective agai nst post-operative
pai n by reduci ng both mechani cal allodynia and thermal hyperalgesia. It is
inmportant to note that activity is seen both when adm nistered before
(prevention) and after (treatnent) surgery and that, in 10 contrast to

di cl ofenac (Figure 3 and 5), the potency increases when the conpound was
adm ni stered before the surgery (Figure 4 and 6). WO

2011/ 095584PCT/ EP2011/ 051643 54 CLAIMS 1. A sigma ligand for use in the
prevention and/or treatnent of pain devel oped as a consequence of surgery.



2. Sigma |igand according to claim1, wherein the pain is selected from
acute and/or 5 chronic pain devel oped as a consequence of surgery,

especi al lwo=zopemwfisei al and/ or deep pain secondary to sSuPgrERRoIISHUE
injury, and/or neuropathic pain, neuralgia, allodynia, causalgia,
hyper al gesi a, hyperesthesia, hyperpathia, neuritis or neuropathy secondary
to surgical procedure. 3. Sigma |ligand5according to clains 1 or 2, which
is selected froma signma receptor 10antagoni st preferably selected froma
neutral antagonist, an inverse agonist or a partial antagonist. 4. Signa

| i gand according to any preceding cl aCbAIMAvi ng the general fornula (1):
R4 (1) 15wherein Rl is selected fromthe group fornmed by hydrogen,

substi t ut ed. oA sigeabigand faraedn kyd preseiioni ana @dreatmentiaiilpsin davetsgred as a
cycl oal kyl, s | ubstituted al kenyl, substituted or
unsubstituted%gﬁ%#@géﬁgggﬁmﬁﬁgd or unsubstituted arylal kyl, substituted or
unsubst i t ut2ed Sigma dgantaadcordd teetl@motywdieyein thaibainiis aelected froomaauis and/at ed

" oors, | 0(0) o oM R RIS 45T R o EET ei SsRTEORe ol

-NR8BR9, - NR8©(—3‘99’ RAin sexioRdary Ke-GRIIRS| tissue ihjar}o@ed/,or neuropathic pain, neuralgia, R2

is selected fr f or dr sty or "
25unsubsti t ut eag%a{n%;l %E%E%I%l tr{}{bgaé?%erswunggggtgftpg%ig’d lyygfp%gpﬁylr]eugﬂ%sﬁ tuted
or WD 2011/ 0968@4$RPOY/sEFRGRLY OSLEIGI PRogdgiebst i t ut ed al kenyl, substituted
or unsubstistu 1 ATyt ador tit 1.futed
or unsubstPfu%ﬁﬂ?gg%%ﬁg%#gﬁ%¢éﬁ%ﬁgggb%g??gwﬁ%?gg%ggggéﬁﬁﬁtéég?rfﬁgggb%r
unsubst1Q ut ed antagenist preferably leglected TCDR@, neutad R OREENISICED ) NRBRY agonigierNRE,
-ON, -O0R8, - O%Rﬁﬁgnta'é{ig) 1-R8 5, -NRBR9, -NR8C(0)R9, -NO, -N=0OR8R9, and
hal ogen; R3 a 7 RP R I ndependently selected fromthe group forned by

hydr ogen, dub$igratigahdaccomnngdstany presddiagioldim, kavirgt the geeerabiormows (i¥st i t ut ed
cycloal kyl, substituted or unsubstituted al kenyl, substituted or
unsubstituted aryl, substituted ofsunsubst i t ut ed aryl al kyl, substituted or
unsubstituted, 10 aromatic or nod%aronatic het erocycl yl, substituted or
unsubstituted heterocyclyl al kylig-00R8, - C(0)0R8, -C(0)NR8R9, -CH=NR8, -ON,
-0OR8, - OC(0)R8, -S(0)1-R8 , -NRSR9,:* ‘?)F&ggihnn, - N=0R8R9, and

hal ogen, or together they forman optionallyssdbstituted fused ring system
R5 and R6 are independently selected fromtfe qmggp formed by hydrogen, 15
substituted or unsubstituted al kyl, substitutgt of*unsubstituted
cycl oal kyl, substituted or unsubstituted al kepyl, substituted or
unsubstituted aryl, substituted or unsubstiguﬁ@g aryl al kyl, substituted or
unsubstituted, aromatic or non-aromatic het grocyehyl, substituted or
unsubstituted heterocyclylal kyl, -00R8, -C(@)0R8, -C(0)NR8R9, -CH=NR8, -ON,
-OR8, - 20 OC(0)R8, -S(0)1-R8, -NRBR9, -NRBC{ORR9, -NO®, -N=0R8R9, and

hal ogen, or together form wth the nitrogen atomto which they are
attached, a substituted or unsubstituted, (§gromatic or non-aromatic
heteroq&glyl group. .n is selected from1, 2, 3, 4, 5 6, 7 and 8; t is 1,2
or 3 wherein

R, is selected from the group formed by hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted arylalkyl, substituted or unsubstituted non-aromatic

20 heterocyclyl, substituted or unsubstituted aromatic heterocyclyl,
substituted or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -
C(O)NRgRy, -CH=NRs, -CN, -ORs, -OC(O)Rs, -S(O)-Rs, -NRgRg, -
NRsC(O)Rg, -NO,, -N=CR3Ry, and halogen;

R, is selected from the group formed by hydrogen, substituted or

25 unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or



25R8 and R9 are each independently selected from hydrogen, substituted or
unsubstituted al kyl, substituted or unsubstituted cycloal kyl, substituted
or unsubswototiedsskkenyl , substituted or unsubstituted acylEpP2@ialosteus ut ed or
unsubstituted, aromatic or non-aromatic heterocyclyl, substituted or
unsubstituted al koxy, substituted or unsubstituted aryl oxy, and hal ogen;
30or a pharnmaceutically acceptable salt55isoner, prodrug or solvate
thereof. 5. Sigma ligand according to claim4, wherein RL is selected from

H, -O00R8 and substi . un [ I S [ di ng
to clains 4 or 5, \/vh@érug)lgtr'ltﬂE?ﬁ1 iéwﬁﬁ%ré%tsﬁ@fe% g%h&?os“&mr)}l’ &ﬁ)@ﬁtu?e%c&r
2011/ 095584PCT/ EP200isubStite %8 B6ylatkyl, Ssrsiituitedyan durescbstituted,g atamadicy oofnoot ai ns

4 to 6, wh in R3 t f i 8.
S gna | gand accor iRy Ts AASIRERSY sPhGel SEURRILNY pel I URIGT e,
form a nor phol i ne- 4CPRsgiGIOPORE -O(0)8RgRa, 1AHFNRE, dUd.cORNP C(O)RNYSEF)-R ai ns

4 to 8, erein the sj I I S5 < .
met hy1- 1é-M(1napht hal eh'ﬁ\g?gy%’)'Nﬁ@@%’z'yﬁ)ﬁg%&o%?ﬁ’eatnﬁyrIaI'Ogr%’r pholine, or a

har maceutically acge I : i I 10.
gi gma | i ;alnd ac)éor dlﬁﬁgﬁc?(%“ grne;'ﬁ!cj)%pe@:dgﬁtﬁgge)le@%&%w\?\%éééré)?'ﬁ fet{rﬁ%%m g d?ﬁea’and is
4-{245- net hyl- 1- ( nayfstindgéar 2rgubptitiitddptkyd.zelbsBiutddoxrylreuhstititedmyphalkylne

the gener al for mul aS{ TR ok IRBEhARREY g0 sBRi o S TiEBuduhe eV 10
sel ect ed from hydr og@stituted oqemnshWHldﬁé'l aryletkyal cokstltyted ubst unswbeiituied,
unsubstj4 uted al kyl no ) : %pé! : rein
Ra is hiy(%jrogen or a?ri?ﬁ'ﬁgngr %@%m%ﬁ%??%ﬁgfgﬁ%gépen ent y a}ltua yl;
R4 is sel ected fronhélpchcygealkyls @SR, t-G{@)P Ry -GRINBsR, tCitlelRal-€Hl ;ORs, -
substituted or unsu Rt € visl oglkyl bs\id, uth\eg .t ut ed,
aromati c or non- ZOamwgbe{(@teF?go’c&ﬁ%?’; ngé(géﬁg’Rgﬁé*re i n%gﬁe%ﬁggﬁﬁ%?ha
substituted or unsubstogetheetiepfdyl anoeptiooaliy substifetelddusad rinty systermi t r ogen at om

to which they are attached, a substituted or unsubstituted, aromatic or
non- aromati ¢ het er oByeany Re grevingepexdestiyssaleaiedtiomn tiogrgrogp formead-by hyd@menand 0;

and 25n,4 s an int eg?&bs?iﬁ{t) BPEI‘n{JbQIi‘th?ed ﬁkyl,?’subéltitu%d & urlsuBSuBd SQEiok,
pharmaceutically acceptable salt, 1somer,” prodrug or solvate thereot-

substituted or unsubstituted alkenyl, substituted or unsubstituted aryl,

substituted or unsubstituted arylalkyl, substituted or unsubstituted,

aromatic or non-aromatic heterocyclyl, substituted or unsubstituted

heterocyclylalkyl, -CORs, -C(O)ORs, -C(O)NRgRg, -CH=NRg, -CN, -ORs, -

20 OC(O)Rg, -S(O)t-Rg, -NRgRg, -NRgC(O)Rg, -NOz, -N=CR3R9, and halogen,

or together form, with the nitrogen atom to which they are attached, a

substituted or unsubstituted, aromatic or non-aromatic heterocyclyl group;
n is selected from 1, 2, 3, 4, 5, 6, 7 and 8;
tis 1,2 0r3;

25 Rs and Ry are each independently selected from hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted, aromatic or non-aromatic heterocyclyl, substituted or

unsubstituted alkoxy, substituted or unsubstituted aryloxy, and halogen;
30 or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.

5. Sigma ligand according to claim 4, wherein R, is selected from H, -CORs and
substituted or unsubstituted alkyl.

6. Sigma ligand according to claims 4 or 5, wherein R, is H or alkyl.



WO 2011/ 095584PCT/ EP2011/ 051643 57 12. Sigma |igand according to claim 11,
wherein at | east one of RL to R3 is hydrogen or hal ogen. 13. Sigma |igand
accordi ngvoaocil/mssss 11 or 12, wherein R4 is an al kyl. 12cT&ipgem/oficgand
according to any of clainms 1 to 3, having the general formula (I1l11): 5 R5
"R6 )\i wherein Rl is selected fromthe group formed by hydrogen,
substituted or unsubstituted 10 al kyl, S@bstituted or unsubstituted

cycl oal kyl, substituted or unsubstituted, aronmatic or non-aromatic

het er ocycl t y t] e

unsubst it ut ed %?aéin% a,eC%O%r %90? Wﬁgg tgéhvsvrd%r%tﬁib%ﬁ%iddlh‘ fbgBher form a

het erocycl yl alfllxgeld naﬁﬁthybrlrsgestyetetned fromthe group fornmed by hydrogen,

Subst 1110, 1S T AR ALY i 1 L HRER TR B

unsubsti tut ed nmrythqllnedbydtgrdunt ed or unsubstl tuted, aromatic or non ar omati C
het er ocy; ted or | kyl ed
unsubst i ut ed %énl& afcgf)'% r@/’t?%ﬂ?@f Elrahlﬁ %togér éer%n%ﬁ theen @’ﬂ?ﬁ;‘gg’i‘} {Zgg from
the group for mrmjh)w (Inyphltbgem-z VAL timb@lzot&yledy]eﬂwyltmsubslrpttalitle,d aldfyl , a
substituted or I I bstituted,
aromatic or n n&rﬁ%ﬁ{éaﬁl?%g& (r%%bgég { k%merbéf'? vgglgatgdrr]tésjrgﬁfgti tuted aryl,
substi t ut ed00rSigma ligestdi aqooleldtgap;alnalokyllamwmtcs&tydterelutﬂmlsgmatllgarub'st4i fibed

het er ocycl yl al r I\ ] R4 d or
unsubsti tut ed rTllr(ré{eﬂ1 A (haé)rﬂﬁglkg‘é%) 89'%20'%@093{1%"“2‘%%8@}‘1%&chi%& by fromthe
group fdrndd. lﬂygmq'ttyargieaccorstutgsibmnubédams Utme’illbtstllnglttt&agbrwlrd\dyd)rmlﬂm@lﬁ,tl tuted
or unsubstituted cycloal kyl, WO 20K}/ 095584PCT/ EP2011/ 051643 58
substituted or unsubstitut ed aromatfic or non-aromatic heterocyclyl,
substituted or unsubstituted aryl spiX ted or unsubstituted aryI al kyl
and substituted or unsubstituted I:i‘ietero ycl yl or, R5 and R6 together,
forma substituted or unsubstituted hetéarogycl \ having 3 to 7 atons in the
ring; 5n is selected fromO, 1 and 2; mis s&ected fromO, 1, 2, 3 and 4;

RI R2
()]
wherein

Ry, Rz and R; are independently selected from hydrogen, halogen, hydroxyl,
15 alcoxyl, substituted or unsubstituted alkyl, cyano, NR?R?, NHCONR®, NHSO,R",
COOH, COOR®, wherein R® is hydrogen or alkyl and R, R%, R® and R® are
independently an alkyl;
R4 is selected from hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted cycloalkyl, and substituted or unsubstituted, aromatic or non-
20 aromatic heterocyclyl;
Rs and Rg are independently a substituted or unsubstituted alkyl or form,
together with the nitrogen atom to which they are attached, a substituted or
unsubstituted, aromatic or non-aromatic heterocyclyl group;
X is selected from —S-, -SO-, -SO,- and O; and
25 n is an integer selected from 1, 2, 3,4, 5, 6, 7 and 8,

or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.



the dotted line is either a single or a double bond; with the proviso that
when Rl is phenyl, R2 is H the dotted line is a double bond,
mis 1, awo2Rb/@e84R6 form a 2, 5-di oxopyrrolidine or a PCEtEPOXY/02H68X O-
10pyrrolidine; then R3 and R4 are not both at the same time H or nethyl; or
a pharmaceutically acceptable salt, isonmer, prodrug or solvate thereof.

15. Sigma ligand according to claim 14, 5nherein R4 is hydrogen or al kyl.
16. Use of a sigma ligand as defined in any of clains 1 to 15 for the

manuf act ur g.,0f.; ' far tF r i [ebr in
devel oped a2 & GudBHERTERi b IR 10 He eARBhol &1 R TEMubbetP 2
pati ent suffemhialogehr om pai n devel oped as a consequence of surgery, or

likely to f f€ ' S |t . j.cal. . t, which conprises
i 11 st or o ST R B S a7 kb KRR, or ophy okt s a
t her apeut i ddl [Sjgre4 figartdi aceo@imguntanp of daisisght 3,ihgeaind treesgateral fierchulan(liny 200f
cl ai ns 15 to 15.

(1
wherein

R, is selected from the group formed by hydrogen, substituted or unsubstituted
10 alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted,
aromatic or non-aromatic heterocyclyl, substituted or unsubstituted aryl,
substituted or unsubstituted arylalkyl, and substituted or unsubstituted
heterocyclylalkyl;
R; is selected from the group formed by hydrogen, substituted or unsubstituted
15 alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
alkoxy, substituted or unsubstituted aryl, substituted or unsubstituted, aromatic
or non-aromatic heterocyclyl, substituted or unsubstituted arylalkyl, and
substituted or unsubstituted heterocyclylalkyl;
R; and R4 are independently selected from the group formed by hydrogen,
20 substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted
or unsubstituted aryl, substituted or unsubstituted arylalkyl and substituted or
unsubstituted heterocyclylalkyl or, together, R; and R, form a 3 to 6 substituted
or unsubstituted member ring;
25 Rs; and Rg are independently selected from the group formed by hydrogen,

substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
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substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted
or unsubstituted aryl, substituted or unsubstituted arylalkyl and substituted or
unsubstituted heterocyclylalkyl or, Rs and Rs together, form a substituted or
unsubstituted heterocyclyl having 3 to 7 atoms in the ring;
n is selected from 0, 1 and 2;
m is selected from 0, 1, 2, 3 and 4;
the dotted line --—--- is either a single or a double bond;
with the proviso that when R, is phenyl, R, is H, the dotted line ---—--- is a double
bond, mis 1, and Rs and Rs form a 2,5-dioxopyrrolidine or a 5-ethoxy,2-oxo-
pyrrolidine; then R; and R, are not both at the same time H or methyl;
or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.
Sigma ligand according to claim 14, wherein R4 is hydrogen or alkyl.
Use of a sigma ligand as defined in any of claims 1 to 15 for the manufacture of a
medicament for the prevention and/or treatment of pain developed as a
consequence of surgery.
A method of treatment of a patient suffering from pain developed as a
consequence of surgery, or likely to suffer pain as a result of a surgical treatment,
which comprises administering to the patient in need of such a treatment or
prophylaxis a therapeutically effective amount of a sigma ligand as defined in any

of claims 1 to 15.



