
Supplementary Information: 
 
Chemical Characterization: 

1. 1H-NMR, 13C-NMR and high-resolution mass spectrometry characterization of 
verruculogen (2) 

 
1H NMR (600 MHz, CDCl3) spectrum of verruculogen (2) in CDCl3. 

 

 13C NMR (150 MHz, CDCl3) spectrum of verruculogen (2) in CDCl3. 



 

Molecular ion region in the high resolution ESI mass spectrum of verruculogen (2) (detected at m/z 

534.2212, calculated for C27H33N3O7Na: m/z 534.2211). 

 

2. 1H-NMR, 13C-NMR and high-resolution mass spectrometry Characterization of 13-

oxoverruculogen (3). 

 

1H NMR (600 MHz, DMSO-d6) spectrum of 13-oxoverruculogen (3). 



 

13C NMR (150 MHz, DMSO-d6) spectrum of 13-oxoverruculogen (3). 

 

Molecular ion region in the high resolution ESI mass spectrum of 13-oxoverruculogen (3) (detected at m/z 

532.2050, calculated for C27H31N3O7Na: m/z 532.2054). 

 

 

 

 

 

 

 

 



 

 

Summary of the chemical shifts and coupling constants for 13-oxoverruculogen (3) and verruculogen (2) 

(NMR, 600 MHz). 

 

 



3. 1H-NMR, 13C-NMR and high-resolution mass spectrometry characterization of 12,13-

dihydroxy-fumitremorgin C (4),  

 

 1H NMR (600 MHz, DMSO-d6) spectrum of 12,13-dihydroxy-fumitremorgin C (4). 

 

 13C NMR (150 MHz, DMSO-d6) spectrum of 12,13-dihydroxy-fumitremorgin C (4). 



 

Molecular ion region in the high resolution ESI mass spectrum of 12,13-dihydroxy-fumitremorgin C (4) 

(detected at m/z 434.1681, calculated for C22H25N3O5Na: m/z 434.1692).  

4. 1H-NMR, 13C-NMR and high-resolution mass spectrometry characterization of 12-

hydroxy-13-oxofumitremorgin C (5). 

 

 1H NMR (600 MHz, DMSO-d6) spectrum of 12-hydroxy-13-oxofumitremorgin C (5). 



 

 13C NMR (150 MHz, DMSO-d6) spectrum of 12-hydroxy-13-oxofumitremorgin C (5). 

 

 

Molecular ion region in the high resolution ESI mass spectrum of 12-hydroxy-13-oxofumitremorgin C (5) 

(detected at m/z 432.1526, calculated for C22H23N3O5Na, m/z 432.1535). 

 

 

 

 

 



 

1H-NMR, 13C-NMR and high-resolution mass spectrometry characterization of 12,22-dihydroxy-

13-oxofumitremorgin C (6). 

 

 

 1H NMR (600 MHz, DMSO-d6) spectrum of 12,22-dihydroxy-13-oxofumitremorgin C (6). 



 

13C NMR (150 MHz, DMSO-d6) spectrum of (3S) -12,22-dihydroxy-13-oxofumitremorgin C (6). 

 

Molecular ion region in the high resolution ESI mass spectrum (3S)-12,22-dihydroxy-13-

oxofumitremorgin C (6) (detected at m/z 450.1641, calculated for C22H25N3O6Na, m/z 450.1636). 

 

 

 

 

 

 



Summary of the chemical shifts and coupling constants for 12,13-dihydroxy-fumitremorgin C (4), 12-

hydroxy-13-oxofumitremorgin C (5), and (3S)-12,22-dihydroxy-13-oxofumitremorgin C (6) (NMR, 600 

MHz). 

 

 

 



 

Videos: Movies of FtmOx1 and TauD active sites.  Two separate movies are loaded as online 

supporting information to show the active site binding mode differences. In FtmOx1 movie, the 

water molecule is blocked from substrate access by Y224.  This is in contrast to the active site in 

TauD, in which the water molecule faces directly to the substrate binding pocket. 

 


