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Methyl-(2S or R)-2-{[(benzyloxy)carbonyl]amino}propanoate 6a: 

 

 

 



 

Benzyl-N-[(1S or R)-1-carbamoylethyl]carbamate 7a:  

 



 

 



Benzyl-N-[(1S or R)-1-cyanoethyl]carbamate 8a: 

 

 



 

Benzyl-N-[(1S or R)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]carbamate 9a: 

 



 

 



(1S or R)-1-(1H-1,2,3,4-tetrazol-5-yl)ethan-1-amine 4a: 

 

 



 

Methyl-(2S)-2-{[(benzyloxy)carbonyl]amino}butanoate 6b-L: 

 



 

 



Benzyl-N-[(1S)-1-carbamoylpropyl]carbamate 7b-L: 

 

 



 

Benzyl-N-[(1S)-1-cyanopropyl]carbamate 8b-L: 

 



 

 



Benzyl-N-[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)propyl]carbamate 9b-L: 

 

 



 

(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)propane-1-amine 4b-L: 

 



 

 



9H-Fluoren-9-ylmethyl-N-[(1S or R)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]carbamate 10a:  

 

 



 

 

9H-Fluoren-9-ylmethyl-N-[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)propyl]carbamate 10b-L 

 



 

 



Benzyl-N-({[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]carbamoyl}methyl)carbamate 13g-L: 

 

 



 



 



 

2-Amino-N-[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]acetamide 14g-L: 
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Benzyl-N-[(1S)-1-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]carbamoyl}ethyl]carbamate 13a-LL: 

 



 

 



(2S)-2-amino-N-[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]propanamide 14a-LL:  

 



 



 



 

Benzyl-N-[(1S)-1-{[(1R)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]carbamoyl}ethyl]carbamate 13a-LD: 
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0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f2 (ppm)
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{5 .218 ,158.459} {1.498,158.269}

 

 



 

(2S)-2-amino-N-[(1R)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]propanamide 14a-LD: 

 

 



 

 



 

 

 



 



 

(S)-Benzyl-(3-((1-(1H-tetrazol-5-yl)ethyl)amino)-3-oxopropyl)carbamate 13d-L: 
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3-Amino-N-[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]propanamide 14d-L: 
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Benzyl-N-[(1S)-1-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]carbamoyl}butyl]carbamate 13e-LL: 

2
1

N
H
4

3

5

N N
N

H
N

11

6
OH

N

10

78

9

12O

O
13

14

15
16

17

 



 

 



 



 

(S)-N-((S)-1-(1H-tetrazol-5-yl)ethyl)-2-aminopentanamide 14e-LL: 
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Benzyl-N-[(1S)-3-methyl-1-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-
yl)ethyl]carbamoyl}butyl]carbamate 13h-LL: 
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(2S)-2-Amino-4-methyl-N-[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]pentanamide 14h-LL:  

 



 



 



 

Benzyl-N-[(1S)-3-methyl-1-{[(1R)-1-(1H-1,2,3,4-tetrazol-5-
yl)ethyl]carbamoyl}butyl]carbamate 13h-LD: 
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(2S)-2-Amino-4-methyl-N-[(1R)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]pentanamide 14h-LD: 
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Benzyl-N-[(1S,2S)-2-methyl-1-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-
yl)ethyl]carbamoyl}butyl]carbamate 13i-LL: 
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(2S,3S)-2-amino-3-methyl-N-[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]pentanamide 14i-LL 



 

 



 



 



 

 Benzyl-(5S)-2-oxo-5-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]carbamoyl}pyrrolidine-1-

carboxylate 13f-LL: 
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 (S)-N-((S)-1-(1H-tetrazol-5-yl)ethyl)-5-oxopyrrolidine-2-carboxamide 14f-LL: 

 



 



 



 

Blank for 16f-LL: 



 

Benzyl-N-[(1S)-2-phenyl-1-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]carbamoyl}ethyl]carbamate 
13j-LL: 

2
1

N
H

4

3

5

N N
N

H
N

13

6
OH

N

12

7

14O

O
15

16

17
18

19

8

9
10

11
 



 

(2S)-2-Amino-3-phenyl-N-[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]propanamide 14j-LL:  



 



 



 



 

Benzyl-N-[(1S)-1-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)propyl]carbamoyl}ethyl]carbamate 13b-
LL: 

 



 

 



(2S)-2-Amino-N-[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)propyl]propanamide 14b-LL:  

 

 



 



 



 

N-[(1S)-1-{[(1S)-1-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]carbamoyl}ethyl]carbamoyl} 
ethyl]carbamate 13c-LLL: 
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(S)-N-((S)-1-(1H-tetrazol-5-yl)ethyl)-2-((S)-2-aminopropanamido)propanamide 14c-LLL:  
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3-{[(1S)-1-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-yl)ethyl]carbamoyl}ethyl]carbamoyl}propanoic acid 
16-LL: 
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3-{[(1S)-1-{[(1S)-1-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-
yl)ethyl]carbamoyl}ethyl]carbamoyl}ethyl]carbamoyl}propanoic acid 17-LLL:  
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3-{[(1S)-1-{[(1S)-1-{[(1S)-1-{[(1S)-1-(1H-1,2,3,4-tetrazol-5-
yl)ethyl]carbamoyl}ethyl]carbamoyl}ethyl]carbamoyl}ethyl]carbamoyl}propanoic acid 18-
LLLL:  
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Microbiology 

All MICs were determined using an agar dilution method.16 This necessitated the use of a defined 

antagonist-free medium (peptone-free), prepared as previously described with the inclusion of 2% 

saponin-lysed horse blood, 25 µg/ml NAD and 25 µg/ml haemin.46 Test compounds were dissolved in 

sterile deionised water and incorporated into the antagonist-free medium at a final concentration range 

of 1 – 128 mg/l. All bacteria were prepared from fresh (18 h) subcultures on blood agar. Each isolate 

was suspended in sterile deionised water to a density equivalent to 0.5 McFarland units using a 

densitometer (approx. 1.5 x 108 CFU/ml) and then diluted 1 in 15. A 1 µl aliquot of each diluted 

suspension was then delivered onto plates with a multipoint inoculator to give a final inoculum of 

approximately 10 000 or 150 000 CFU/spot as recommended.16 All plates (including antimicrobial-free 



controls) were incubated for 22 h at 37°C. The minimum inhibitory concentration (MIC) was recorded 

as the lowest concentration of test compound that resulted in complete inhibition of bacterial growth. 

HPLC blanks 

HPLC method A 

 

HPLC method B 

 

HPLC method C 



 

HPLC method D 

 


