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Mechanisms of inducing immune tolerance in humans are diverse, complex and still 

poorly understood. As a consequence, new therapies of human autoimmunity with 

various tolerogens are sought but not fully exploited. 

 

A non-limiting example of an autoimmune disease is rheumatoid arthritis (RA). RA is 

a chronic autoimmune disease that leads to inflammation of the joints and surrounding 

tissues. The disease is characterized by joint inflammation and pain and usually 

affects joints in a symmetrical fashion. The synovial joints are the area principally 

attacked, producing an inflammatory response of the synovium, hyperplasia of the 

synovial cells and excess synovial fluid. The cause of RA is unknown and the disease 

cannot be cured. There are some treatments directed to specific biological targets, 

such as cytokines and cytokine receptors that have improved the care of many 

patients but there are still non-responders. Therefore, there continues to be a need for 

alternative or improved treatments. 

 

The main challenge for a clinically relevant translation of the concept of immune 

tolerance into the treatment of RA is an incomplete knowledge of the mechanisms 

which lead to immune tolerance in humans. These mechanisms are complex and 

diverse and are not fully reproducible in animal models, thus requiring ad hoc studies 

in humans. 

 

There is a need for alternative treatments to ameliorate at least one of the problems 

mentioned above. 

 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a pharmaceutical composition and 

methods of using the same for treating an autoimmune related diseases.  

 

Accordingly, in one aspect, the present disclosure refers to a compound having 

formula I:  

       Amino Acid Sequence – (L)n– DMARD 

wherein the amino acid sequence comprises QKRAAYDQYGHAAFE-NH2 (SEQ ID 

NO: 1), DMARD is a disease modifying antirheumatic agent, L is a linker unit, – is a 

covalent bond and n is 0 or 1, wherein the linker is a hydrolysable linker. In another 

aspect, the present disclosure refers to the compound as disclosed herein for use in 
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therapy. In another aspect, the present disclosure refers to a pharmaceutical 

composition comprising an effective amount of a compound, for use in the treatment 

of an autoimmune related disease in a subject in need, wherein said compound 

comprising general formula I:     

Amino Acid Sequence --(L)n—DMARD 

and wherein the amino acid sequence comprises QKRAAYDQYGHAAFE-NH2 (SEQ 

ID NO: 1), DMARD is a disease modifying antirheumatic agent, L is a linker unit, – is 

a covalent bond and n is 0 or 1, wherein the linker is a hydrolysable linker. In yet 

another aspect, the present disclosure refers to the use of a pharmaceutical 

composition comprising a compound having general formula I:     

Amino Acid Sequence –(L)n– DMARD 

wherein the amino acid sequence comprises QKRAAYDQYGHAAFE-NH2 (SEQ ID 

NO: 1), DMARD is a disease modifying antirheumatic agent, L is a linker unit, – is a 

covalent bond and n is 0 or 1, wherein the linker is a hydrolysable linker; in the 

manufacture of a medicament for treatment of an autoimmune related disease. 

 

Also disclosed herein is a method of treating  an autoimmune related disease in a 

subject in need, comprising administering to the subject a therapeutically effective 

amount of a pharmaceutical composition comprising a compound having the following 

general formula I: 

Amino Acid Sequence –(L)n– DMARD 

and/or its pharmaceutically acceptable salt and a pharmaceutical acceptable carrier 

thereof, wherein the amino acid sequence comprises QKRAAYDQYGHAAFE-NH2 

(SEQ ID NO: 1), L is a linker unit, DMARD is a disease-modifying antirheumatic agent, 

– is a covalent bond and n is 0 or 1.   

 

Another example of the present disclosure provides a compound having formula I:  

   Amino Acid Sequence –(L)n– DMARD 

wherein the amino acid sequence comprises QKRAAYDQYGHAAFE-NH2 (SEQ ID 

NO: 1), L is a linker unit, DMARD is a disease-modifying antirheumatic agent, – is a 

covalent bond and n is 0 or 1.   
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Another example of the present disclosure provides a compound having formula I for 

use as a medicament and pharmaceutical compositions comprising said compound.  

Another example of the present disclosure provides a compound having formula I for 

use in the treatment of an autoimmune related disease.      

Another example of the present disclosure provides a pharmaceutical composition 

comprising a compound having formula I and/or its pharmaceutically acceptable salt 

and a pharmaceutically acceptable carrier thereof, wherein said composition is 

intended for use in the treatment of an autoimmune related disease in a subject in 

need. 

 

In accordance with another example of the present disclosure, there is provided use 

of a compound having formula I and/or its pharmaceutically acceptable salt and a 

pharmaceutically acceptable carrier, in the manufacture of a medicament for treatment 

of an autoimmune related disease.  

 

Other aspects of the invention will become apparent to those of ordinary skill in the art 

upon review of the following description of specific embodiments of the invention in 

conjunction with the accompanying figures.  

 

BRIEF DESCRIPTION OF THE DRAWINGS   

The present invention will now be described, by way of example only, with reference 

to the following accompanying drawings. The experimental results depicted in some 

of the following drawings show synergistic effect arising between SEQ ID NO:1 and 

antirheumatic agent.   

 

Figure 1 shows the synthetic scheme for the preparation of compound II. 
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CLAIMS 

1. A compound having formula I:  

       Amino Acid Sequence – (L)n– DMARD 

wherein the amino acid sequence comprises QKRAAYDQYGHAAFE-NH2 (SEQ ID NO: 1), 

DMARD is a disease modifying antirheumatic agent, L is a linker unit, – is a covalent bond and 

n is 0 or 1, wherein the linker is a hydrolysable linker. 

 

2. The compound according to claim 2, wherein the disease modifying antirheumatic agent 

comprises a quinoline derivative having the following structure (A) or (B):    

         (A)   

    (B) 

wherein R is selected from a group comprising hydroxyl, chloro, bromo, iodo, carboxylate and 

aldehyde.  

3. The compound according to claim 2, wherein the quinoline derivative is hydroxychloroquine.  

4. The compound according to any one of claims 1 to 3, wherein the hydrolysable linker 

comprises a hydrolysable portion preferably, wherein the hydrolysable portion comprises a 

carbonyl functional group having the following structure:  .      

5. The compound according to claim 4, wherein the hydrolysable linker further comprises at 

least one conjugate system. 

6. The compound according to claim 4, wherein the hydrolysable linker further comprises at 

least one optionally substituted aromatic ring or heteroaromatic ring optionally, wherein the 

aromatic ring is a 5-, 6- or 7-membered ring or a 5-, 6- or 7-membered ring.  
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7. The compound according to any one of claims 1 to 6, wherein compound of formula I is 

selected from the group comprising:  

 

                                                         Compound II 

 

                                                               Compound III 

 

                                                     Compound IV 

 

                                             Compound V 



30 

 

 

     Compound VI 

 

     Compound VII 

and 

 

Compound VIII 
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                   Compound IX 

wherein n = 1 to 10,  

 

     Compound X 

wherein n = 1 to 10;   and 

 

    Compound XI 

wherein n = 1 to 10.   

 

8. The compound according to claims 1 to 7 for use in therapy. 
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9.  A pharmaceutical composition comprising an effective amount of a compound, for use in 

the treatment of an autoimmune related disease in a subject in need, wherein said compound 

comprising general formula I:     

Amino Acid Sequence --(L)n—DMARD 

and wherein the amino acid sequence comprises QKRAAYDQYGHAAFE-NH2 (SEQ ID NO: 1), 

DMARD is a disease modifying antirheumatic agent, L is a linker unit, – is a covalent bond and 

n is 0 or 1, wherein the linker is a hydrolysable linker.   

10.      The pharmaceutical composition according to claim 9, wherein the pharmaceutical 

composition further comprises a pharmaceutical acceptable salt of the compound having 

formula I and/or a pharmaceutical acceptable carrier thereof. 

11. The pharmaceutical composition according to claim 10, for use in treatment of an 

autoimmune related disease, wherein the autoimmune related disease is selected from a group 

comprising psoriasis, psoriatic arthritis, lupus, juvenile rheumatoid arthritis, multiple sclerosis, 

inflammatory bowel disease and Crohn’s disease. 

12. The pharmaceutical composition according to claim 10 or 11, optionally suitable for (a) oral 

administration; or  

 

(b) parenteral administration,  

 

preferably administered at least once a day; or at least twice a day. 

 

13. Use of a pharmaceutical composition comprising a compound having general formula I:     

Amino Acid Sequence –(L)n– DMARD 

wherein the amino acid sequence comprises QKRAAYDQYGHAAFE-NH2 (SEQ ID NO: 1), 

DMARD is a disease modifying antirheumatic agent, L is a linker unit, – is a covalent bond and 

n is 0 or 1, wherein the linker is a hydrolysable linker; in the manufacture of a medicament for 

treatment of an autoimmune related disease.  

 

14. The use of a pharmaceutical composition according to claim 13, wherein the 

composition further comprises pharmaceutically acceptable salt of compound having formula I 

and a pharmaceutically acceptable carrier thereof.  
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15. The use according to claim 13 or 14, wherein the disease modifying antirheumatic agent 

comprises a quinoline derivative having the following structure (A) or (B):  

     (A) 

    (B) 

wherein R is selected from a group comprising hydroxyl, chloro, bromo, iodo, carboxylate and 

aldehyde preferably, wherein the chloroquine derivative is hydroxychloroquine.    

16.  The use according to any one of claims 13 to 15, wherein the hydrolysable linker 

comprises: 

(a) a hydrolysable portion, preferably comprising a carbonyl functional group having the 

following structure:  

; 

(b)  wherein the hydrolysable linker further comprises at least one conjugate system;  

or  

(c) wherein the hydrolysable linker further comprises at least one optionally substituted aromatic 

ring or heteroaromatic ring, wherein the aromatic ring is a 5-, 6-, or 7-membered ring and the 

heteroaromatic ring is a 5-, 6-, or 7-membered ring.   

17. The use according to any one of claims 13 to 16, wherein compound of formula 

I is selected from the group comprising:  
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                                                         Compound II 

 

                                                               Compound III 

 

                                                     Compound IV 

 

                                             Compound V 
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     Compound VI 

 

     Compound VII 

and 

 

Compound VIII 
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                   Compound IX 

wherein n = 1 to 10,  

 

     Compound X 

wherein n = 1 to 10;   and 

 

    Compound XI 

wherein n = 1 to 10.   
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18. The use according to any one of claims 13 to 17, wherein the autoimmune related 

disease is selected from a group comprising lupus, psoriasis and psoriatic arthritis juvenile 

rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease and Crohn’s disease. 

 

19. The use according to any one of claims 13 to 17, wherein the autoiummune disease is 

rheumatoid arthritis (RA). 

 

  

 


