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[FeFe] Idrogenasi
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alll’enzima
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Soltanto I'enzima con X = NH e cataliticamente attivo

X X
2.
( _Nl 0 [l o
No_ S8 ¢ C. S§& ¢ r
Fe—Fe....  apo-HydF Se—Fe., s
v ECD - v 'Cp apo-HydA1 S 5&
s>

oC¢ OC\ C 54 N RO
o O W c NG NG‘E‘FEE"F‘CdCN _
1: X = CH, S o 0 o
2. X =NH !
3 X=0



Il CO coordinato favorisce la rottura eterolitica di H,

heterolytic O complex oxidative addition
cleavage *

i)
TH _H
[M—H| ~ +H" =— M= ><' M
H H

electrophilic M nucleophilic M



Fe—Fe ldrogenasi

Ne 8 cN * Active site attached at only one point
protein OCQ'FQ/ zs\Fefi.Co » CO and CN ligands on low-spin Fe"
C>s S/ \:/\ \(;Hz\ = Metal-metal bonds
/ NH
/l/=e ™ \ ‘\- Intramolecular heterolysis of H,
g \ ostensibly at this site
[ _S nitrogen?
_Fe i: e/\ / CO can displace H,0; can H,?
s \s// Fo-sR H, is slightly stronger ligand than
H,0 on W(CO)4(PR3),

Fe-S cubane cluster
for electron transfer

Trans CO ligand favors H, coordination and heterolysis

High ligand-field strength of CN may be needed to help maintain a low-spin state
for Fe that is critical for strong CO binding. High-spin Fe'-CO complexes are rare



Ipotesi di meccanismo




Fe—Ni Idrogenasi
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Nature, 2015



Ipotesi di meccanismo

Cys-S O .
y \Ni&_/ \F{CN

: \‘CO

|\h{DyS-S S-Cys o-Cys

Small subunit

Oxidized state
l

| Activation |

Cys-Sa_ / .cn| diamagnetico
Large S:Ibunit ’ * \"CO
Cys-S S_Cy;"é-Cys
Ferro sempre Fe(ll), Ni-SI,

Nichel Ni(ll)/Ni(lll) | catayticcycle |

y Ni-C
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Lisina carbamilata
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metil-coenzima M riduttasi (MCR)

- /\/S"\.
035 CH3 + HS &
H H opPo,>
Methyl-coenzyme M Coenzyme B 3
Methyl-CoM
Reductase
Y AG°~-30kJ/mol
HCH;
/\/\/\/H\H &
-035/\/5\5 N>\<CH
HH opo,>

Heterodisulfide
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Meccanismo S 2
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