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Peptides as oxytocin agonists 

The invention relates to compounds of formula 
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wherein 

Rl 	is hydroxy or amino; 

5 R2 	is sec-butyl or isobutyl; 

R3 	is lower alkyl, lower alkyl substituted by hydroxy, —(CH2)2C(0)-NH2, -(CH2)3-NH2  or - 

CH2-five membered aromatic heterocyclic group; 

R4 	is hydrogen or lower alkyl; 

R5 	is hydrogen or lower alkyl; or 

10 R4  and R5  may form together with the N and C atom to which they are attached a pyrrolidine ring, 

optionally substituted by hydroxy or halogen, a piperidine ring or an azetidine ring; 

R6 	is hydrogen, lower alkyl, lower alkyl substituted by hydroxy, -(CH2)2C(0)0H, 

-(CH7)7C(0)NH7, benzyl optionally substituted by amino or hydroxy, -CH2-five 

membered aromatic heterocyclic group, indolyl, -CH2-cycloalkyl, cycloalkyl, -(CH2)2-S- 

15 lower alkyl or is —(CH2)1-4-NH2; 

R6' 	is hydrogen or lower alkyl; or 

R6  and R6' are together cycloalkyl; 
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Peptides as oxytocin agonists 

The invention relates to compounds of formula 

O NhL 

wherein 

R1 is hydroxy or amino; 

R2 is sec-butyl or isobutyl; 

R3 is lower alkyl, lower alkyl substituted by hydroxy, -(CH2)2C(0)-NH2, -(CH2)3-NH2 or -
CH2-five membered aromatic heterocyclic group; 

R4 is hydrogen or lower alkyl; 

R5 is hydrogen or lower alkyl; or 

10 R4 and R5 may form together with the N and C atom to which they are attached a pyrrolidine ring, 
optionally substituted by hydroxy or halogen, a piperidine ring or an azetidine ring; 

R6 is hydrogen, lower alkyl, lower alkyl substituted by hydroxy, -(CH2)2C(0)0H, 

-(CH2)2C(0)NH2, benzyl optionally substituted by amino or hydroxy, -CH2-five 

membered aromatic heterocyclic group, indolyl, -CH2-cycloalkyl, cycloalkyl, -(Ct^-S-

15 lower alkyl or is -(CE^i^-NEb; 

R6 is hydrogen or lower alkyl; or 

R6 and R6 are together cycloalkyl; 
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X is –C(O)-CHR-NR’-C(O)- ;  

R/R’ are independently from each other hydrogen or lower alkyl; 

m is 2; 

o is 0 or 1; 

or a to pharmaceutically acceptable acid addition salt, to a racemic mixture or to its 5 

corresponding enantiomer and/or optical isomers thereof. 

It has been found that the present compounds are oxytocin receptor agonists, which 

compounds are oxytocin analogs that retain oxytocin bioactivity. Such analog molecules are 

capable of acting in a manner similar to endogenous oxytocin, including binding the oxytocin 

receptor. Analogs of oxytocin have completely new molecular structures. 10 

Oxytocin is a nine amino acid cyclic peptide hormone with two cysteine residues that 

form a disulfide bridge between position 1 and 6. Human oxytocin comprises the sequence Cys-

Tyr-Ile-Gln-Asn-Cys-Pro-Leu-Gly. 

Peptides have emerged as a commercially relevant class of drugs that offer the advantage 

of greater specifity and potency and lower toxicity profiles over traditional small melecule 15 

pharmaceuticals. They offer promising treatment options for numerous diseases, such as diabetes, 

HIV, hepatitis, cancer and others, with physicians and patents becoming more accepting of 

peptide-based medicines. The present invention relates to peptidic oxytocin receptor agonists, 

which also include the natural hormone oxytocin and carbetocin.  

Oxytocin is a potent uterotonic agent for the control of uterine atony and excessive bleeding, 20 

clinically used to induce labour, and has been shown to enhance the onset and maintenance of 

lactation (Gimpl et al., Physiol. Rev., 81, (2001), 629 – 683, Ruis et al.,BMJ, 283, (1981), 340 – 

342). Carbetocin (1-deamino-1-carba-2-tyrosine (O-methyl)-oxytocin) is also a potent uterotonic 

agent clinically used for the control of uterine atony and excessive bleeding.  

Peptidic oxytocin agonists may be used for the treatment of Prader-Willi Syndrom, which 25 

is a rare genetic disorder which affects one child in 25.000.   

Further research indicates that oxytocin agonists are useful for the treatment of inflammation and 

pain, including abdominal and back pain (Yang, Spine, 19, 1994, 867-71), sexual dysfunction in 

both male (Lidberg et al., Pharmakopsychiat., 10, 1977, 21 – 25) and female (Anderson-Hunt, et 

al., BMJ, 309, 1994, 929), irretable bowel syndrome (IBS, Louvel et al., Gut, 39, 1996, 741 – 47), 30 

constipation and gastrointestinal obstruction (Ohlsson et al., Neurogastroenterol. Motil., 17, 2005,  
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697 – 704), autism (Hollander et al., Neuropsychopharm., 28, 2008, 193 – 98), stress, including 

post traumatic stress disorder (PTSD) (Pitman et al., Psychiatry Research, 48, 107 – 117), 

anxiety, including anxiety disorders  and depression (Kirsch et al., J. Neurosci., 25, 49, 11489 – 

93, Waldherr et al., PNAS, 104, 2007, 16681 – 84), surgical blood loss or control of post-partum 

haemorrhage (Fujimoto et al., Acta Obstet. Gynecol., 85, 2006, 1310 -14), labor induction and 5 

maintenance (Flamm et al., Obstet. Gynecol., 70, 1987, 70 – 12), wound healing and infection, 

mastitis and placenta delivery, and osteoporosis. Additionally, oxytocin agonists may be useful 

for the diagnosis of both cancer and placental insufficiency. 

 Furthermore, the Articles “Intranasal Oxytocin blocks alcohol withdrawal in human 

subjects” (Alcohol Clin Exp Res, Vol, No. 2012) and “Breaking the loop: Oxytocin as a potential 10 

treatment for drug addiction” (Hormones and Behavior, 61, 2012 , 331- 339) propose to treat 

alcohol withdrawel and drug addiction with a oxytocin agonist.   

Oxytocin and its receptors exists in areas of the brain implicated in the symptoms of 

schizophrenia, such as the nucleus accumbens and the hippocampus. The oxytocin receptor 

agonists may be used for the treatment of autism, stress, including post traumatic stress disorder, 15 

anxiety, including anxiety disorders  and depression, schizophrenia, Alzheimer’s disease, 

psychiatric disorders, memory loss and metabolic diseases (WO2012/016229).  

          Objects of the embodiments disclosed herein are novel compounds of formula I and the 

use of compounds of formula I and their pharmaceutically acceptable salts for the treatment of 

CNS diseases related to the oxytocin receptor, which diseases are autism, stress, including post 20 

traumatic stress disorder, anxiety, including anxiety disorders  and depression, schizophrenia, 

psychiatric disorders and memory loss, alcohol withdrawel,drug addiction and for the treatment 

of Prader-Willi Syndrom.  

Further objects are the preparation of novel compounds of formula I and medicaments, 

containing them. 25 

The present disclosure may provide selective, efficacious compounds, providing 

alternatives and/or improvements in the treatment of certain CNS diseases including autism, 

stress, including post traumatic stress disorder, anxiety, including anxiety disorders  and 

depression, schizophrenia, psychiatric disorders and memory loss, alcohol withdrawel, drug 

addiction and for the treatment of Prader-Willi Syndrom. 30 
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SUMMARY 

In one aspect, there is provided a compound of formula  

     I 

wherein  

R
1
 is hydroxy or amino; 5 

R
2
 is sec-butyl or isobutyl; 

R
3
 is C1-7 alkyl, C1-7 alkyl substituted by hydroxy, –(CH2)2C(O)-NH2, -(CH2)3-NH2 

or -CH2-five membered aromatic heterocyclic group; 

R
4
 is hydrogen or C1-7 alkyl; 

R
5
 is hydrogen or C1-7 alkyl; or 10 

R
4
 and R

5
 may form together with the N and C atom to which they are attached a 

pyrrolidine ring, optionally substituted by hydroxy or halogen, a piperidine ring or an azetidine 

ring; 
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R
6
 is hydrogen, C1-7 alkyl, C1-7 alkyl substituted by hydroxy, -(CH2)2C(O)OH, -

(CH2)2C(O)NH2, benzyl optionally substituted by amino or hydroxy, -CH2-five membered 

aromatic heterocyclic group, indolyl, -CH2-cycloalkyl, cycloalkyl, -(CH2)2-S- C1-7 alkyl  or is –

(CH2)1-4-NH2; 

R
6’

 is hydrogen or C1-7 alkyl; or 5 

R
6
 and R

6’
 are together cycloalkyl; 

X is –C(O)-CHR-NR’-C(O)- ;  

R/R’ are independently from each other hydrogen or C1-7 alkyl; 

o is 0 or 1; 

or a pharmaceutically acceptable acid addition salt, a racemic mixture or its 10 

corresponding enantiomer and/or optical isomers thereof.  

In another aspect, there is provided a pharmaceutical composition comprising a 

compound as defined herein and a pharmaceutical acceptable carrier and/or adjuvant. 

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

active substances.  15 

In another aspect, there is provided use of a compound as defined herein in the 

preparation of medicaments for the therapeutic and/or prophylactic treatment of autism, stress, 

including post traumatic stress disorder, anxiety, including anxiety disorders  and depression, 

schizophrenia, psychiatric disorders and memory loss, alcohol withdrawal, drug addiction and 

for the treatment of Prader-Willi Syndrome. 20 

It has been shown that the present peptides have a very good selectivity to the  

vasopressin receptors V1a and V2 as shown in the table. This may have a major advantage for 

use as medicament to avoid side effects. These physiological effects may be considered to be 
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               Nasal administration can be used to deliver drugs for either local or systemic effects, 

nasal sprays for local effect are quite common. Peptide drugs may be administered as nasal 

sprays to avoid drug degradation after oral administration.  

             Subcutaneous injections are also common for the administration of peptide drugs. An 

intramuscular injection is the injection of a substance directly into the muscle. It is one of several 5 

alternative methods for the administration of medications. It is often used for particular forms of 

medication that are administered in small amounts. The injections should be given under the skin.  

             The intravenous route is the infusion of liquid substances directly into a vein. Compared 

with other routes of administration, the intravenous route is the fastest way to deliver fluids and 

medications throughout the body. 10 

 The pharmaceutical preparations can, moreover, contain preservatives, solubilizers, 

stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the 

osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other 

therapeutically valuable substances.   

 Medicaments containing a compound of formula I or a pharmaceutically acceptable salt 15 

thereof and a therapeutically inert carrier are also an object of the present invention, as is a 

process for their production, which comprises bringing one or more compounds of formula I 

and/or pharmaceutically acceptable acid addition salts and, if desired, one or more other 

therapeutically valuable substances into a galenical administration form together with one or 

more therapeutically inert carriers. 20 

The most preferred indications in accordance with the present invention are those which include 

disorders of the central nervous system, for example the treatment or prevention of autism, stress, 

including post traumatic stress disorder, anxiety, including anxiety disorders  and depression, 

schizophrenia, psychiatric disorders and memory, loss alcohol withdrawel, drug addiction and 

for the treatment of Prader-Willi Syndrom. .  25 

 The dosage can vary within wide limits and will, of course, have to be adjusted to the 

individual requirements in each particular case. The dosage for adults can vary from about 0.01 

mg to about 1000 mg per day of a compound of general formula I or of the corresponding 

amount of a pharmaceutically acceptable salt thereof. The daily dosage may be administered as 

single dose or in divided doses and, in addition, the upper limit can also be exceeded when this is 30 

found to be indicated. 

 



 

 

-40- 

 

(1118619_4):CCY 

Claims 

1. A compound of formula  

     I 

wherein  

R
1
 is hydroxy or amino; 5 

R
2
 is sec-butyl or isobutyl; 

R
3
 is C1-7 alkyl, C1-7 alkyl substituted by hydroxy, –(CH2)2C(O)-NH2, -(CH2)3-NH2 or -CH2-

five membered aromatic heterocyclic group; 

R
4
 is hydrogen or C1-7 alkyl;



 

 

-40a- 

 

(1118619_4):CCY 

R
5
 is hydrogen or C1-7alkyl; or 

R
4
 and R

5
 may form together with the N and C atom to which they are attached a pyrrolidine ring, 

optionally substituted by hydroxy or halogen, a piperidine ring or an azetidine ring; 

R
6
 is hydrogen, C1-7alkyl, C1-7alkyl substituted by hydroxy, -(CH2)2C(O)OH,  

-(CH2)2C(O)NH2, benzyl optionally substituted by amino or hydroxy, -CH2-five 5 

membered aromatic heterocyclic group, indolyl, -CH2-cycloalkyl, cycloalkyl, -(CH2)2-S- 

C1-7 alkyl  or is –(CH2)1-4-NH2; 

R
6’

 is hydrogen or C1-7alkyl; or 

R
6
 and R

6’
 are together cycloalkyl; 

X is –C(O)-CHR-NR’-C(O)- ;10 
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R/R’ are independently from each other hydrogen or C1-7alkyl; 

o is 0 or 1; 

or a pharmaceutically acceptable acid addition salt, a racemic mixture or its corresponding 

enantiomer and/or optical isomers thereof. 

2. A compound of formula I according to claim 1, wherein R
2 

is sec-butyl.  5 

 

3. A compound of formula I according to claim 1, wherein the five-membered heterocyclic ring 

is an imidazole ring.  

 

4. A compound of formula I according to claim 1, wherein o is 0.  10 

 

5. A compound of formula I accoccording to claim 1, wherein the compounds are 
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6. A pharmaceutical composition comprising a compound according to any one of claims 1 –5 

and a pharmaceutical acceptable carrier and/or adjuvant. 

 

7. A compound according to any one of claims 1–5 for use as therapeutic active substances.  5 

     

8. The use of a compound according to any one of claims 1–5 in the preparation of 

medicaments for the therapeutic and/or prophylactic treatment of autism, stress, 

including post traumatic stress disorder, anxiety, including anxiety disorders  and depression, 

schizophrenia, psychiatric disorders and memory loss, alcohol withdrawal, drug addiction and 10 

for the treatment of Prader-Willi Syndrome.  
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