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necessary to inhibit 50% of the bacterial growth, i.e. the concentration necessary to 

potentiate ten times the activity of ethionamide, can be determined. This concentration will be 

denoted EC50. 

Measurement of the solubility 

 40µL of a solution at 10mM in DMSO of the sample are added to 1.96mL MeOH or 

PBS at pH 7.4. The samples are then agitated during 24h at RT, centrifuged during 5min and 

then filtrated on filters of 0.45µm size. 20µL of each solution are then added to 180µL MeOH 

and then analyzed by LC-MS. The solubility is determined as ratio of the surfaces of the 

mass signals PBS/MeOH. 

MEASURED BIOLOGICAL ACTIVITIES  

The tables I to III hereafter summarize the formulas of the inventive compounds 

tested as well as the values of the EC50 experimentally measured according to the 

aforementioned protocol.  

Table I 

ID_structure R2 X n R1 EC50

(µM) 

Solubility 

(µg/mL) 

BDM_44647 CH 1 CH2CF3 0.0008 50.4 

BDM_44648 CH 1 (CH2)2CF3 <0.01 42.9 

BDM_44751 F CH 1 CH2CF3 0.001 51.9 

BDM_70717 F CH 0 CH2CF3 0.009 ND 

With reference to the results of Table I, one observes that a CH2CF3 group affords a greater 

potentiating activity of ethionamide without negatively affecting the compound’s solubility.  

The results show that for a same radical R1 and a same radical R2, the potentiating activity 

of the inventive compounds is improved when n =1.  
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Table II 

ID_structure R2 X n R1 EC50 (µM) 

BDM_44810 N 1 (CH2)isopropyl 0.06 

BDM_44813 Cl N 1 (CH2)isopropyl 0.1 

BDM_44821 F N 1 (CH2)isopropyl 0.1 

BDM_44649 CH 1 (CH2)isopropyl 0.06 

Table III hereafter summarizes the activities expressed in EC50 for all the inventive 

compounds tested.  

Table III 

ID_structure R2 X n R1 EC50 (µM) 

BDM_44647 CH 1 CH2CF3 0.0008 

BDM_44648 CH 1 (CH2)2CF3 <0.01 

BDM_44649 CH 1 (CH2)isopropyl 0.06 

BDM_44808 N 1 CH2CF3 0.01 

BDM_44809 N 1 (CH2)2CF3 0.07 

BDM_70666 

F

CH 1 CH2CF3 0.001 

BDM_70531 

F

CH 1 CH2CF3 0.0008 

BDM_44751 F CH 1 CH2CF3 0.001 

�
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Claims:  

1. A compound of formula (I) : 

X

N CH
2

O

R1

R2
(   )n

(I)

in which: 

n is 0 or 1;  

R1 is -CH2CF3; 

X is N or CH;  

R2 is selected from the group consisting of: phenyl; phenyl substituted by linear or 

branched C1-C4 alkyl; phenyl substituted by one or more substituent selected from Cl, F, 

CF3, OCH3 and OH; and a six-membered heterocycle comprising one, two or three 

nitrogen atoms; 

wherein said heterocycle is selected from the group consisting of: 

N

, 

N

, 

N

, 

N

N

and 

N N

.  

2. The compound according to claim 1, wherein n is 1.  

3.. The compound according to claim 1 or 2, wherein X is CH. 

4. The compound according to any one of claims 1 to 3, wherein R2 is phenyl.  

5. The compound according to any one of claims 1 to 3, wherein R2 is phenyl 

substituted in meta position relative to the bond to X by a substituent selected from Cl, F, 

CF3 and OCH3.  

6. The compound according to any one of claims 1 to 3, wherein R2 is phenyl 

substituted by fluorine.  
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7. The compound according to any one of claims 1 to 3, wherein R2 is phenyl 

substituted by fluorine in para position relative to the bond to X.  

8. The compound according to any one of claims 1 to 3, wherein R2 is selected from:  

N

, 

N

, 

N

, 

N

N

and 

N N

.  

9. The compound according to claim 1, which is selected from the group consisting 

of:  

N

O

F

F

F

,  

N

O

F
F

F

F

,

N

O

FF

FF

, 

N

O

F

F

F

F

, 

N
O

F

F
F
F

F

F

, 

NN

O

F

F

F

F

,  

NN
O

F
F

F

F

F

, 

N

O

FF

FCl

, 

N
O

F
F

F

Cl , 

N

O

F

FF

Cl

, 

NN

O

F

F

F

Cl

,  

N
O

F
F F

Cl

Cl

, 
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N
O

F
FF

F

F
F

, 

N

O

FF

F

F

F

F

, 

N
O

F

F

F

F

F
F

, 

N

O

F
F

F

, 

N

O

F
F

F

, 

N

O

F

F

F

, 

N

O

F

FF
O

, 

N
O

F
FF

O

, 

N

O

F

FF

O

, 

N
O

F
FF

OH

, 

N
O

F
F F

OH

, 

N
O

N

F
FF

, and 

N

O

F

F

F
F

.  

10. A compound according to any one of claims 1 to 9 for use as medicament. 

11. A compound for use in the treatment of bacterial and mycobacterial infections, 

wherein said compound is a compound of formula (I) : 
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X

N CH
2

O

R1

R2
(   )n

(I)

in which: 

n is 0 or 1;  

R1 is selected from the group consisting of: linear or branched C1-C5 alkyl 

optionally substituted by fluorine;  

wherein said linear or branched C1-C5 alkyl optionally substituted by fluorine is 

selected from the group consisting of -CH2CF3 and -CH2-isopropyl; 

X is N or CH;  

R2 is selected from the group consisting of: phenyl; phenyl substituted by linear or 

branched C1-C4 alkyl phenyl substituted by one or more substituent selected from Cl, F, 

CF3, OCH3 and OH; and a six-membered heterocycle comprising one, two or three 

nitrogen atoms; 

wherein said heterocycle is selected from the group consisting of: 

N

, 

N

, 

N

, 

N

N

and 

N N

. 

12. A compound for use in the treatment of tuberculosis, leprosy and atypical 

mycobacterial infections, wherein said compound is a compound of formula (I) : 

X

N CH
2

O

R1

R2
(   )n

(I)

in which: 

n is 0 or 1;  

R1 is selected from the group consisting of: linear or branched C1-C5 alkyl 

optionally substituted by fluorine;  

wherein said linear or branched C1-C5 alkyl optionally substituted by fluorine is 

selected from the group consisting of -CH2CF3 and -CH2-isopropyl; 
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X is N or CH;  

R2 is selected from the group consisting of: phenyl; phenyl substituted by linear or 

branched C1-C4 alkyl phenyl substituted by one or more substituent selected from Cl, F, 

CF3, OCH3 and OH; and a six-membered heterocycle comprising one, two or three 

nitrogen atoms; 

wherein said heterocycle is selected from the group consisting of: 

N

, 

N

, 

N

, 

N

N

and 

N N

.  

13.  A pharmaceutical composition comprising as active ingredient a compound and a 

pharmaceutically acceptable excipient, wherein said compound is a compound of formula 

(I) : 

X

N CH
2

O

R1

R2
(   )n

(I)

in which: 

n is 0 or 1;  

R1 is selected from the group consisting of: linear or branched C1-C5 alkyl 

optionally substituted by fluorine;  

wherein said linear or branched C1-C5 alkyl optionally substituted by fluorine is 

selected from the group consisting of -CH2CF3 and -CH2-isopropyl; 

X is N or CH;  

R2 is selected from the group consisting of: phenyl; phenyl substituted by linear or 

branched C1-C4 alkyl phenyl substituted by one or more substituent selected from Cl, F, 

CF3, OCH3 and OH; and a six-membered heterocycle comprising one, two or three 

nitrogen atoms; 

wherein said heterocycle is selected from the group consisting of: 

N

, 

N

, 

N

, 

N

N

and 

N N

.  
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14.  The pharmaceutical composition of claim 13 further comprising an antibiotic active 

against bacteria and/or mycobacteria. 

15.  The pharmaceutical composition of claim 13 further comprising an antibiotic 

activatable via the EthA pathway. 

16.  The pharmaceutical composition of claim 13 further comprising an antibiotic 

selected from the thioamide family. 

17.  The pharmaceutical composition of claim 13 further comprising ethionamide or 

prothionamide. 

18. The use of a combination of a compound and of an antibiotic activatable via the 

EthA pathway in the manufacture of a medicament for the treatment of tuberculosis, 

leprosy and atypical mycobacterial infections, wherein said compound is a compound of 

formula (I) : 

X

N CH
2

O

R1

R2
(   )n

(I)

in which: 

n is 0 or 1;  

R1 is selected from the group consisting of: linear or branched C1-C5 alkyl 

optionally substituted by fluorine;  

wherein said linear or branched C1-C5 alkyl optionally substituted by fluorine is 

selected from the group consisting of -CH2CF3 and -CH2-isopropyl; 

X is N or CH;  

R2 is selected from the group consisting of: phenyl; phenyl substituted by linear or 

branched C1-C4 alkyl phenyl substituted by one or more substituent selected from Cl, F, 

CF3, OCH3 and OH; and a six-membered heterocycle comprising one, two or three 

nitrogen atoms; 

wherein said heterocycle is selected from the group consisting of: 
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N

, 

N

, 

N

, 

N

N

and 

N N

. 

19. The use of a compound of formula (I) : 

X

N CH
2

O

R1

R2
(   )n

(I)

in the manufacture of a medicament for the treatment of bacterial and mycobacterial 

infections in which: 

n is 0 or 1;  

R1 is selected from the group consisting of: linear or branched C1-C5 alkyl 

optionally substituted by fluorine;  

wherein said linear or branched C1-C5 alkyl optionally substituted by fluorine is 

selected from the group consisting of -CH2CF3 and -CH2-isopropyl; 

X is N or CH;  

R2 is selected from the group consisting of: phenyl; phenyl substituted by linear or 

branched C1-C4 alkyl phenyl substituted by one or more substituent selected from Cl, F, 

CF3, OCH3 and OH; and a six-membered heterocycle comprising one, two or three 

nitrogen atoms; 

wherein said heterocycle is selected from the group consisting of: 

N

, 

N

, 

N

, 

N

N

and 

N N

. 

20. The use of a compound of formula (I) : 

X

N CH
2

O

R1

R2
(   )n

(I)
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in the manufacture of a medicament for the treatment of tuberculosis, leprosy and atypical 

mycobacterial infections in which: 

n is 0 or 1;  

R1 is selected from the group consisting of: linear or branched C1-C5 alkyl 

optionally substituted by fluorine;  

wherein said linear or branched C1-C5 alkyl optionally substituted by fluorine is 

selected from the group consisting of -CH2CF3 and -CH2-isopropyl; 

X is N or CH;  

R2 is selected from the group consisting of: phenyl; phenyl substituted by linear or 

branched C1-C4 alkyl phenyl substituted by one or more substituent selected from Cl, F, 

CF3, OCH3 and OH; and a six-membered heterocycle comprising one, two or three 

nitrogen atoms; 

wherein said heterocycle is selected from the group consisting of: 

N

, 

N

, 

N

, 

N

N

and 

N N

.  


