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opioids and non-steroidal anti-inflammatory drugs (NSAIDs). NMDA receptor 

antagonists block sensitization of pain responses and display good analgesic 

properties in animal models and clinical settings, but they are associated with 

unacceptable side-effects and can therefore not be used clinically. Accordingly there 

5 is a need for alternative drugs capable of providing improved pain treatments, 

particularly NMDA receptor related pain symptoms, while avoiding the unacceptable 

side-effects of current drugs. 

Summary of the invention 
10 In one aspect, there is provided a compound comprising a first peptide jinked to a 

second peptide by a Sinker, wherein the first and the second peptide comprise at 

ieast four amide-bonded residues having a sequence YTXV or YSXV. wherein 

a. Y is selected from among E, Q. and A, and 

b. X is selected from among A, Q, D. N. Ai-Me-A. N-iVle-Q, N-IVle-D. and N-

15 Me-N, and 

wherein the linker comprises PEG and, wherein at ieast one oxygen atom of the 

PEG is substituted with a nitrogen atom to give NPEG, 

wherein a Cell Penetrating Peptide (CPP) is linked to the nitrogen atom of the Sinker 

by an amide bond, and 

20 wherein the CPP comprises at least 4 amino acid residues selected from arqinine 

and/or lysine. 

Also provided is fest-embodiment of the present invention provides a compound 

comprising a first peptide or peptide analogue linked to a second peptide or peptide 

analogue by a linker, wherein the first and the second peptide or peptide analogue 

25 comprise at least four amide-bonded residues having a sequence YTXV or YSXV, 

wherein 

a. Y is selected from among E, Q, and A, or an analogue thereof, and 

b. X is selected from among A, Q, D, N, N-Me-A, N-Me-Q, 7V-Me-D, and JV-Me-

N or an analogue thereof, and 

30 wherein a third peptide having the function of a Cell Penetrating Peptide (CPP) is 

linked to the linker, wherein the third peptide comprises at least 4 amino acid 

residues selected from arginine and/or lysine. Preferably the linker comprises PEG, 
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wherein at least one oxygen atom of the PEG is substituted with a nitrogen atom to 

give iVPEG, and preferably the third peptide is linked to the nitrogen atom of the 

jVPEG linker, preferably by an amide bond, 

5 An seeeft-d emhodimeatexample of the •inventioftdisctosure provides a compound 

comprising a first peptide or peptide analogue linked to a second peptide or peptide 

analogue by a linker, wherein the linker comprises PEG and wherein the first and the 

second peptide or peptide analogue comprise at least four amide-bonded residues 

having a sequence YTXV or YSXV, wherein 

10 a. Y is selected from among E, Q, and A, or an analogue thereof, and 

b. X is selected from among A, Q, D, N, 7V-Me-A, N-Me~Qs JV-Me-D, and TV-Me-

N or an analogue thereof, characterised in that a third peptide is linked to a side chain 



of one of the residues of the first and second peptide or peptide analogue, wherein 

the third peptide comprises at least 4 amino acid residues selected from arginine 

and/or lysine and has the function of a Cell Penetrating Peptide (CPP). 

In a further emb o di men t ex am p I e of the above compounds of the fflveafteftdisciosure, 

the linker is a PEG linker comprising 1-28 ethylene glycol moieties (N=l-28), 

preferably 4 to 12 ethylene glycol moieties (N=4-12), more preferably 4 to 6 

ethylene glycol moieties (N=4-6). In a -further emboffeaeatexample of the compound 

of the ffl.yentlomiisclosu.re, the linker is a PEG-diacid or an TVPEG-diacid, and 

wherein each carboxyl group of the linker is linked to the terminal amino group of a 

terminal residue of the first or the second peptide or peptide analogue via an amide 

bond. 

In a further embodimcntexample of the above compounds of the inver,t4eftdisclosure, 

the third peptide (CPP) comprises a retroinverso peptide. In a further 

eei-becfeieR-texample of the above compounds of the fflveftfrea disc;osure, the third 

peptide (CPP) is Tat peptide (YGRKKRRQRRR) or Retroinverso-D-Tat peptide 

(rrrqrrkkr). 

In a further cm bod iittemexam p 1 e of the above compounds of the iiivcnticmdisclosure, 

the peptide or peptide analogue is from 5 to 10 amide-bonded residues in length. In a 

further emhodim entexample of the above compounds of the im*eatieftdisclosurc. the 

peptide is comprised of at least 4 L-amino acid residues. In a further 

embodimcntexample of the above compounds of the invontiondisclosure. X is 

selected from among A, Q, and D. In a further ernbodimeftiexamn 1 e of the above 

compounds of the m-vsntiondisclosure, the peptide or peptide analogue is N-

alkylated. 
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The present mventiondisclostire further provides a linker compound comprising a 

PEG-diacid, wherein one oxygen atom of the PEG is substituted with a nitrogen 

atom to give JVPEG-diacid. In a further embedkaeBtexample of the linker compound 

of the awetrtieftdisclosure, the nitrogen atom is linked to a protecting group. 

In another aspect, there is provided a compound as defined above for use as a 

medicament. 

Also disclosed isT~he--present—invention further—provides a pharmaceutical 

composition comprising a compound according to any one the above 

emke&ffieftteexamp 1 es of the invcntumdisclosure for use as a 
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medicament. In a further embodimentexample. the pharmaceutical composition 

comprising a compound according to any one of the above erabodHftefttecxarnpIes of 

the invemiondisciosure is for use in the prophylaxis and/or treatment of an 

excitotoxic-related disease in a subject. 

In vet, another aspect, there is provided the use of a compound as defined above for 

the preparation of a medicament for the prophylaxis and/or treatment of an 

excitotoxic-related disease in a subject. 

The present mventiondisclosure further provides a pharmaceutical composition 

comprising a compound according to any one of the above embodiraentsexamples of 

the aweftto-idisclosure for use in the prophylaxis and/or treatment of pain in a 

subject. 

In yet another aspect, the present invention provides the use of a compound as 

defined above for the preparation of a medicament for the prophylaxis and/or 

treatment of pain, in a subject. 

In another aspect, the present invention further provides a kit comprising the 

compound disclosed herein, further comprising means for delivering said 

composition to a subject. 

The present invontiondisclosure further includes a method of providing prophylaxis 

and/or treatment of an excitotoxic-related disease or pain in a subject, comprising 

25 administering the above pharmaceutical composition to the subject, wherein said 

disease may be ischemic or traumatic injury of the CNS. 

In vet another aspect, there is provided the use of a compound comprising a first 

peptide linked to a second peptide by a linker, wherein, the first and the second 

30 peptide comprise at least four amide-bonded residues having a sequence YTXV or 

YSXV, wherein 
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a. Y is selected from among E, Q. and A. and 

b. X is selected from among A. Q, D, M N-Me-A. N-Me-Q. N-Me-D, and N 

Me-N; 

for the preparation of a medicament for the prophylaxis and/or treatment of pain. 

In a further embodiittcntexamplc. the -invcntiondisclosure provides a pharmaceutical 

composition for the prophylaxis and/or treatment of pain in a subject, said 

composition comprising an active compound, said active compound comprises a first 

peptide or peptide analogue linked to a second peptide or peptide analogue by a 

linker, wherein the first and the second peptide or peptide analogue comprise at least 

four amide-bonded residues having a sequence YTXV or YSXV, wherein (a) Y is 

selected from among E, Q, and A, or an analogue thereof, and (b) X is selected from 

among A, Q, D, N, A^-Me-A, Af-Me-Q, N-Me-D, and A/-Me-N or an analogue thereof. 

In a further embediiBeHtexample, the linker in said active compound is a PEG linker 

or an NPEG linker and comprises 4 to 28 ethylene glycol moieties (N=4-28). In a 

further embodimentexample, the carboxyl group of the linker in said active 

compound is linked to a terminal residue of the first or the second peptide or peptide 

analogue. In a further eisbodim entex ample, said active compound is selected from 

among PEG4(IETAV)2,7VPEG4(IETAV)2, PEG6(IESDV)2, and PEG4(IESDV)2. 

Said active compound may further have a third peptide comprising at least 4 amino 

acid residues selected from arginine and/or lysine and having the function of a CPP, 


