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environment after its use. There is therefore a need to provide a compound that overcomes or at 

least ameliorates, one or more of the disadvantages described above.  

Summary 

In an aspect, there is provided a compound having the following formula (I), (Ia) or (Ib): 

 (I) 

 

(Ia) 

 

(Ib) 

wherein 

A is independently selected from the group consisting of optionally substituted aryl and optionally 

substituted heteroaryl; 

R1 is independently selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-,   

–R2-(O-R2)m-R2-, -R2-N(R4)-R2- and -R2-C(R4)2-R2-;  

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 

X1 is independently halogen, sulfate, tosylate, mesylate,  or  ; 
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X2 is independently absent or an anionic counterion; 

R3 is independently selected from the group consisting of hydrogen, optionally substituted alkyl, 

optionally substituted alkenyl and optionally substituted alkynyl; 

R4 is independently selected from the group consisting of hydrogen, R3, optionally substituted alkyl, 

optionally substituted cycloalkyl, optionally substituted cycloalkenyl, optionally substituted cycloalkynyl, 

optionally substituted heterocycloalkyl, optionally substituted heterocycloalkenyl, optionally substituted 

heterocycloalkynyl, optionally substituted amino, optionally substituted alkylsulfide, -R2-OC(O)-R3, -R2-

C(O)O-R3 , -R2-Ar and -R2-O-R2-CH2=CH2;   

R5 is independently -R2- or R2-O-R2-; 

Z is independently O or S; 

Q is independently O or NH; 

n, m and q are independently an integer from 1 to 10;  

 of at least 1; and 

r is 0 or 1, 

wherein p is an integer of at least 1 or r is 1, or p is an integer of at least 1 and r is 1. 

In an example, there is provided a compound having the following formula (I), (Ia), or (Ib): 
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(Ia) 

 

(Ib)
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wherein 

A is independently selected from the group consisting of optionally substituted alkyl, optionally 

substituted alkylamino, optionally substituted alkoxy, optionally substituted aminoalkoxy, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally 

substituted cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted heterocycloalkyl, 

optionally substituted heterocycloalkenyl, optionally substituted heterocycloalkynyl, optionally 

substituted aryl and optionally substituted heteroaryl; 

R1 is independently selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-,  

R2-(O-R2)m-R2-, -R2-N(R4)-R2- and -R2-C(R4)2-R2-; 

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 
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effects of the compounds persisting in the environment after use. That is, incorporation of a 

degradable moiety into the compound may lead to biocompatible and environmentally-degradable 

antimicrobials. 

Advantageously, the compound may be an A2-type monomer containing degradable linkers. The 

compound may be a biodegradable cationic polyionene made from these monomers together with 

commercially available tertiary amine-based reagents via addition chemistry. Further advantageously, 

the compound may be a degradable Gemini surfactant made from A2-type monomers containing 

degradable linkers and commercially available tertiary amine-based reagents via addition chemistry. 

Further advantageously, reactive unsaturated functionalities such as (meth)acrylic and allyl groups 

may be incorporated into the compounds to further extend the use of these compounds to prepare 

cross-linked coatings or gels. These biodegradable polymers and surfactants may exhibit extremely 

potent antimicrobial activity against a broad spectrum of microbes. 

In another aspect, there is provided a method for making a compound as defined above, the method 

comprising the steps of: 

contacting NH2-R1-NH2 or HO-R1-OH with a compound having the following formula (VI): 

(VI) 

wherein R1 is selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-, –R2-(O-R2)m-R2-, -R2-

N(R4)-R2- and -R2-C(R4)2-R2-; 

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 

Z is independently O or S; 

A is independently selected from the group consisting of optionally substituted aryl and optionally 

substituted heteroaryl; 

n and m are independently an integer from 1 to 10; and 

X3 is halogen; 

to form a halogen compound having the following formula (III) : 

AX3
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(III). 

In another example, there is provided a method for making a compound as defined above, the method 

comprising the steps of: 

contacting NH2-R1-NH2 or HO-R1-OH 

 with a compound having the following formula (VI): 

(VI) 

wherein R1 is selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-, R2-(O-R2)m-R2-,  

-R2-N(R4)-R2- and -R2-C(R4)2-R2-; 

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 

Z is independently O or S; 

A is independently selected from the group consisting of optionally substituted alkyl, optionally 

substituted alkylamino, optionally substituted alkoxy, optionally substituted aminoalkoxy, 

optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, 

optionally substituted cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted 

heterocycloalkyl, optionally substituted heterocycloalkenyl, optionally substituted 

heterocycloalkynyl, optionally substituted aryl and optionally substituted heteroaryl; 

n and m are independently an integer from 1 to 10; and 

X3 is halogen; 
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to form a halogen compound having the following formula (III): 

(III) 

wherein Q is independently O or NH. 

In another aspect, there is provided a method for making a compound as defined above, the method 

comprising the steps of:  

contacting or with a compound having the 

following formula (VIa): 

 (VIa) 

wherein R1 is selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-, –R2-(O-R2)m-R2-, -R2-

N(R4)-R2- and -R2-C(R4)2-R2-; 

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 

Z is independently O or S; 

A is independently selected from the group consisting of optionally substituted aryl and optionally 

substituted heteroaryl; 

n and m are independently an integer from 1 to 10; and 

X3 is halogen; 

to form a halogen compound having the following formula (IIIa) or (IIIb): 
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 (IIIa) 

 (IIIb) 

wherein Q is independently O or NH. 

In another example, there is provided a method for making a compound as defined herein, wherein the 

method comprising the steps of: 

contacting or with a compound having the 

following formula (VIa): 

 (VIa) 

wherein R1 is selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-, R2-(O-R2)m-R2-, -R2-

N(R4)-R2- and -R2-C(R4)2-R2-; 

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 

Z is independently O or S; 

A is independently selected from the group consisting of optionally substituted alkyl, optionally 

substituted alkylamino, optionally substituted alkoxy, optionally substituted aminoalkoxy, optionally 

substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally 

substituted cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted heterocycloalkyl, 

optionally substituted heterocycloalkenyl, optionally substituted heterocycloalkynyl, optionally 

substituted aryl and optionally substituted heteroaryl; 

n and m are independently an integer from 1 to 10; and 

X3 is halogen; 

to form a halogen compound having the following formula (IIIa) or (IIIb): 
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surfactants may have superior properties and hence these surfactants with the degradable linkers may 

be used as antimicrobial surfactants.  

Further advantageously, reactive unsaturated functionalities such as (meth)acrylic and allyl groups 

may be introduced to further extend the use of these materials to prepare cross-linked coatings or gels.  

In an aspect, there is provided a composition comprising the compound having the following formula 

(I), (Ia) or (Ib):  

(I) 

 

(Ia) 

 

(Ib) 

wherein 

A is independently selected from the group consisting of optionally substituted aryl and optionally 

substituted heteroaryl; 

R1 is independently selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-, 

 –R2-(O-R2)m-R2-, -R2-N(R4)-R2- and -R2-C(R4)2-R2-; 

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 
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X1 is independently halogen, sulfate, tosylate and mesylate, or ;  

X2 is independently absent or an anionic counterion; 

R3 is independently selected from the group consisting of hydrogen, optionally substituted alkyl, 

optionally substituted alkenyl and optionally substituted alkynyl; 

R4 is independently selected from the group consisting of hydrogen, R3, optionally substituted alkyl, 

optionally substituted cycloalkyl, optionally substituted cycloalkenyl, optionally substituted 

cycloalkynyl, optionally substituted heterocycloalkyl, optionally substituted heterocycloalkenyl, 

optionally substituted heterocycloalkynyl, optionally substituted amino, optionally substituted 

alkylsulfide,  -R2-OC(O)-R3, -R2-C(O)O-R3, -R2-Ar and -R2-O-R2-CH2=CH2;  

R5 is independently -R2- or R2-O-R2-; 

Z is independently O or S; 

Q is independently O or NH; 

n, m and q are independently an integer from 1 to 10; 

 

r is 0 or 1, 

wherein p is an integer of at least 1 or r is 1, or p is an integer of at least 1 and r is 1.  

In another example, there is provided a composition comprising the compound having the following 

formula (I), (Ia) or (Ib):  
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(Ib) 

wherein 

A is independently selected from the group consisting of optionally substituted alkyl, optionally 

substituted alkylamino, optionally substituted alkoxy, optionally substituted aminoalkoxy, 

optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, 

optionally substituted cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted 

heterocycloalkyl, optionally substituted heterocycloalkenyl, optionally substituted 

heterocycloalkynyl, optionally substituted aryl and optionally substituted heteroaryl; 

R1 is independently selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-, R2-(O-R2)m-R2-, 

-R2-N(R4)-R2- and -R2-C(R4)2-R2-; 

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 
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Claims 

1. A compound having the following formula (I), (Ia) or (Ib): 

 (I) 

 

(Ia) 

 

(Ib) 

wherein 

A is independently selected from the group consisting of optionally substituted aryl and 

optionally substituted heteroaryl; 

R1 is independently selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-,   

–R2-(O-R2)m-R2-, -R2-N(R4)-R2- and -R2-C(R4)2-R2-;  

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 

X1 is independently halogen, sulfate, tosylate, mesylate,  or  ;  

X2 is independently absent or an anionic counterion; 

R3 is independently selected from the group consisting of hydrogen, optionally substituted alkyl, 

optionally substituted alkenyl and optionally substituted alkynyl; 
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R4 is independently selected from the group consisting of hydrogen, R3, optionally substituted 

alkyl, optionally substituted cycloalkyl, optionally substituted cycloalkenyl, optionally 

substituted cycloalkynyl, optionally substituted heterocycloalkyl, optionally substituted 

heterocycloalkenyl, optionally substituted heterocycloalkynyl, optionally substituted amino, 

optionally substituted alkylsulfide, -R2-OC(O)-R3, -R2-C(O)O-R3 , -R2-Ar and -R2-O-R2-

CH2=CH2;   

R5 is independently -R2- or –R2-O-R2-; 

Z is independently O or S; 

Q is independently O or NH; 

n, m and q are independently an integer from 1 to 10;  

p and p’ are independently  0 or is an integer of at least 1; and 

r is 0 or 1, 

wherein p is an integer of at least 1 or r is 1, or p is an integer of at least 1 and r is 1.  

2. The compound according to claim 1, wherein Z is O and Q is NH, or Z is O and Q is O, or 

A is Ar, or  

Ar is aryl, or benzene, or  

n is 1, or  

m is 3, or  

X1 is halogen, or chlorine, or , or , or  

X2 is selected from the group consisting of halogen, sulfate, tosylate and mesylate. 

3. The compound according to claim 1 or 2, wherein R1 is selected from the group consisting 

of: -(CH2)2-, -(CH2)3-, -(CH2)4-, -(CH2)5-, -(CH2)6-, -(CH2)7-,  

-(CH2)8-, –CH2-O-CH2CH2-O-CH2-, –(CH2)2-O-CH2CH2-O-(CH2)2-,  

–CH2-{O-CH2CH2}2-O-CH2-, –(CH2)2-{O-CH2CH2}2-O-(CH2)2-,  

–(CH2)3-{O-CH2CH2}2-O-(CH2)3-, , 
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, , , 

,  

, -CH2-C(NH2)-CH2-, -CH2-CH(CH3)(NH2)-CH2-, 9-fluorenylmethyl 

carbamate (Fmoc), t-butyl carbamate(Boc), benzyl carbamate (Cbz), acetyl (Ac), 

trifluoroacetyl, benzyl (Bn), trityl (Tr), benzylideneamine, p-toluenesulfonamide (Ts), and 

p-methoxyphenyl (PMP), or  

R2 is a C1 to C15 linear alkyl or C1 to C15 linear or branched alkenyl, or  

R3 is alkyl or CH3, or  

R4 is selected from the group consisting of H, -(CH2)2, -(CH2)3, -(CH2)4, -(CH2)5, -(CH2)6, -

(CH2)7, -(CH2)8, -(CH2)9, -(CH2)10,-(CH2)11,-(CH2)12, -(CH2)13, -(CH2)14, -(CH2)15, -

CH2CH=CH, -(CH2)2-CH=CH, -(CH2)3-CH=CH, -(CH2)4-CH=CH, -(CH2)5-CH=CH, -

(CH2)6-CH=CH, -(CH2)7-CH=CH, -(CH2)8-CH=CH, -(CH2)9-CH=CH, -(CH2)10-CH=CH, -

(CH2)11-CH=CH, -(CH2)13-CH=CH, -CH2-OC(O)-CH2, -CH2-OC(O)-(CH2)2, -CH2-OC(O)-

(CH2)3, -CH2-OC(O)-(CH2)4, -(CH2)2-OC(O)-CH2, -(CH2)2-OC(O)-(CH2)2, -(CH2)2-OC(O)-

(CH2)3, -(CH2)2-OC(O)-(CH2)4, -(CH2)2-OC(O)-C(=CH2)CH3, -CH2-C(O)O-CH2,  

-CH2-C(O)O-(CH2)2, -CH2-C(O)O-(CH2)3, -CH2-C(O)O-(CH2)4, -(CH2)2-C(O)O-CH2,  

-(CH2)2-C(O)O-(CH2)2, -(CH2)2-C(O)O-(CH2)3, -(CH2)2-C(O)O-(CH2)4,  

-(CH2)2-C(O)O-C(=CH2)CH3, -NH2, -SH, , , and 

, or  

N

O O

O
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R5 is selected from the group consisting of -(CH2)2-, -(CH2)3-, -(CH2)4-, -(CH2)5-, -(CH2)6-, -

(CH2)7-, -CH=CH-, -CH=CH-CH2-, -CH2-CH=CH-, -CH=CH-(CH2)2-, -CH2-CH=CH-CH2-,  

-(CH2)2-CH=CH-, -CH=CH=CH-, -CH=CH-(CH2)3-, -CH2-CH=CH-(CH2)2-,  

-(CH2)2-CH=CH-CH2-, -(CH2)3-CH=CH-, -CH=CH=CH-CH2-, -CH2-CH=CH=CH-,  

-CH2-O-CH2-, -CH2-O-(CH2)2-, -(CH2)2-O-CH2-, -(CH2)-O-(CH2)3-, -(CH2)2-O-(CH2)2-, 

and -(CH2)3-O-CH2-. 

4. The compound according to any one of claims 1 to 3, wherein p and p’ are 0 and r is 1. 

5. The compound according to claim 4, having the following formula (III), (IIIa) or (IIIb):  

  (III) 

(IIIa) 

(IIIb) 

wherein X3 is halogen. 

 

6. The compound according to claim 4, having the following formula (IV), (IVb), or (IVc): 
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(IVc). 
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7. The compound according to any one claims 1 to 3, wherein p is an integer of at least 1. 

8. The compound according to claim 7, having the following formula (V), (Va), (Vb), (Vc), 

(Vd) or (Ve): 
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wherein X3 is halogen. 

9. The compound according to any one of claims 1 to 3, 7 or 8, wherein when p and p’ are 

both an integer of at least 1, the p’:p ratio is in the range of about 1:10 to about 10:1, or 

having a molecular weight in the range of about 1kDa to about 100 kDa, or having a molar 

mass dispersity in the range of about 1.1 to about 4.0. 

10. A method for making a compound according to any one of the preceding claims, the method 

comprising the steps of: 

contacting NH2-R1-NH2 or HO-R1-OH with a compound having the following formula (VI): 

(VI) 

wherein R1 is selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-, –R2-(O-R2)m-R2-, 

-R2-N(R4)-R2- and -R2-C(R4)2-R2-; 

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 

Z is independently O or S; 

A is independently selected from the group consisting of optionally substituted aryl and 

optionally substituted heteroaryl; 

n and m are independently an integer from 1 to 10; and 

X3 is halogen; 

to form a halogen compound having the following formula (III) : 

(III) 

11. A method for making a compound according to any one of claims 1 to 9, the method 

comprising the steps of:  
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contacting or with a compound 

having the following formula (VIa): 

 (VIa) 

wherein R1 is selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-, –R2-(O-R2)m-R2-, 

-R2-N(R4)-R2- and -R2-C(R4)2-R2-; 

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 

Z is independently O or S; 

A is independently selected from the group consisting of optionally substituted aryl and 

optionally substituted heteroaryl; 

n and m are independently an integer from 1 to 10; and 

X3 is halogen; 

to form a halogen compound having the following formula (IIIa) or (IIIb): 

 (IIIa) 

 (IIIb) 

wherein Q is independently O or NH. 

12. The method according to claim 10 or claim 11, comprising the step of contacting the 

halogen compound having the formula (III), (IIIa), (IIIb) or a compound having the formula 

X3-A-X3 with a tertiary amine N(R3)2R4: 

wherein  
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R3 is independently selected from the group consisting of hydrogen, optionally substituted 

alkyl, optionally substituted alkenyl and optionally substituted alkynyl; and 

R4 is independently selected from the group consisting of hydrogen, R3, optionally 

substituted alkyl, optionally  substituted cycloalkyl, optionally substituted cycloalkenyl, 

optionally substituted cycloalkynyl, optionally substituted heterocycloalkyl, optionally 

substituted heterocycloalkenyl, optionally substituted heterocycloalkynyl, optionally 

substituted amino, optionally substituted alkylsulfide-R2-OC(O)-R3,-R2-C(O)O-R3, -R2-Ar 

and -R2-O-R2-CH2=CH2;  

to form a tertiary amino compound having the following formula (IV) , (IVb) or (IVc): 

  (IV) 

 (IVb) 

 (IVc) 

wherein  

X2 is absent or an anionic counterion. 

13. The method according to claim 10 or 11, comprising the step of contacting the halogen 

compound having the formula (III), (IIIa), (IIIb) or a compound having the formula X3-A-

X3 with a diamine (R3)2 N-R2-N(R3)2: 

wherein R3 is independently selected from the group consisting of hydrogen, optionally 

substituted alkyl, optionally substituted alkenyl and optionally substituted alkynyl; 

to form a polymer product having the following formula (V), (Va), (Vb), (Vc), (Vd) or (Ve) 
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(V) 

 

(Va) 

 

(Vb) 

 

(Vc) 

 

(Vd) 

 

(Ve) 

wherein  
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X3 is halogen;   

R5 is -R2- or –R2-O-R2-; 

q is an integer from 1 to 10; and 

p and p’ are independently 0 or an integer of at least 1; and 

r is 0 or 1, 

wherein p is an integer of at least 1 or r is 1, or p is an integer of at least 1 and r is 1.  

14. The method according to any one of claims 10, 11 or 13, comprising the steps of:  

contacting the halogen compound having the formula (III), (IIIa), (IIIb) or the compound 

having the formula X3-A-X3 with the diamine (R3)2 N-R2-N(R3)2, wherein R3 is as defined 

in claim 13; and 

adding another halogen compound having the formula (III), (IIIa) or (IIIb);  

to form the polymer product having the following formula (V), (Va), (Vb), (Vc). (Vd) or 

(Ve) 
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(Vc) 

 

(Vd) 

 

(Ve) 

wherein X2, X3, R5, q, p, p’ and r are as defined in claim 13. 

15.  A composition comprising the compound having the following formula (I), (Ia) or (Ib):  
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A is independently selected from the group consisting of substituted aryl and optionally 

substituted heteroaryl; 

R1 is independently selected from the group consisting of -R2-, -Ar-, -R2-Ar-R2-, 

 –R2-(O-R2)m-R2-, -R2-N(R4)-R2- and -R2-C(R4)2-R2-; 

Ar is independently optionally substituted aryl or optionally substituted heteroaryl; 

R2 is independently optionally substituted alkyl, optionally substituted alkenyl or optionally 

substituted alkynyl; 

X1 is independently halogen, sulfate, tosylate and mesylate, or ;

  

X2 is independently absent or an anionic counterion; 

R3 is independently selected from the group consisting of hydrogen, optionally substituted alkyl, 

optionally substituted alkenyl and optionally substituted alkynyl; 

R4 is independently selected from the group consisting of hydrogen, R3, optionally substituted 

alkyl, optionally substituted cycloalkyl, optionally substituted cycloalkenyl, optionally 

substituted cycloalkynyl, optionally substituted heterocycloalkyl, optionally substituted 

heterocycloalkenyl, optionally substituted heterocycloalkynyl, optionally substituted amino, 

optionally substituted alkylsulfide,  -R2-OC(O)-R3, -R2-C(O)O-R3, -R2-Ar and -R2-O-R2-

CH2=CH2;  

R5 is independently -R2- or –R2-O-R2-; 

Z is independently O or S; 

Q is independently O or NH; 

n, m and q are independently an integer from 1 to 10; 

p and p’ are independently 0 or is an integer of at least 1; and 

r is 0 or 1, 

wherein p is an integer of at least 1 or r is 1, or p is an integer of at least 1 and r is 1.  

16. The composition according to claim 15, wherein the compound has the following 

formula (IV), (IVb) or (IVc):  
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  (IV) 

 (IVb) 

 (IVc). 

17. The composition according to claim 15 or 16, wherein R4 is R2, or  

when R4 is R2, R2 is a C5 to C15 linear alkyl.  

18. The composition according to claim 15 or 16, wherein the compound has the following 

formula (V), (Va), (Vb), (Vc), (Vd) or (Ve): 
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                                                                         (Va) 
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                                                                         (Vc) 
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                                                                         (Vd) 

                                                                         (Ve)                                                                                                                         

wherein X3 is halogen. 

19. The composition according to any one of claims 15 to 18 further comprising a 

thickening agent and/or a detergent, wherein the composition comprises the compound in the 

range of 0.2 wt% to 1 wt%, a thickening agent in the range of 0.5 wt% to 1.5 wt%, and a 

detergent in the range of 3 wt% to 15 wt%, with the remaining wt% being water so that the total 

is 100  wt%. 

20. Use of the compound according to any one of claims 6 to 9 as an additive, antimicrobial 

agent or preservative in personable care products. 

21. A compound according to any one of claims 6 to 9 or a composition according to claim 

18 or 19 for use in the treatment of a bacterial infection or fungal infection in a subject.  

22. Use of a compound according to any one of claims 6 to 9 or a composition according to 

claim 18 or 19 in the manufacture of a medicament for the treatment of a bacterial infection or 

fungal infection in a subject.  
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