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Economy) * (J. Am. Chem. Soc. 2011, 133, 12881-12898.) MeOH
* (200-300 °C) *

Beller Grützmacher Ru ( 90 °C)
MeOH *

(Beller, M. et. al., Nature 2013, 495, 85-89.   
Grützmacher, H. et. al., Nat. Chem. 2013, 5, 342-347. 
Figure 1)
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([FeII(opda)3]2+)

([FeII(opda)l(s-bqdi)m(bqdi)n]2+(l + m + n = 3, 
s-bqdi = semi-benzoquinodiimine, bqdi = 
o-benzoquinodiimine)

(J. Am. Chem. Soc. 2013, 135, 8646-8654. 
Scheme 1) opda 1ππ*
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O–H (J. Phys. Chem. A 
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1 MeOH
 

apH2 MeOH 200 W Hg-Xe
289 ± 10 nm

(GC)
*

5 apH2 4.1 
eq. 24 6.5 eq.

* (Figure 
3, ) apH– 1

(Figure 3, 
) MeOH

(Table 1)
FeII(ClO4)2·6H2O MeOH MeOH

(Figure 3, ) apH
*

apH2 apH– 1
ππ*
*

MeOH * HCHO
HCO2H (Table 1)

apH2 apH– 1
MeOH

1 350 ± 10 nm
aoH–

Fe(II) apH–

 
 apH2, apH–, 1 MeOH

MeOH-d3(CD3OH)
apH2, apH–, 1

GC Figure 4

5.0 
(p-H2), 6.3 (o-H2), 7.8 (p-D2), 8.4 (o-D2), 

6.4 min (HD) (Figure 
4a-4c) apH2, apH–, 
1 MeOH-d3

289 ± 10 nm 24 h
GC

6.4 min
(Figure 4d-4f)
3 MeOH-d3 

Figure 2. apH2 (2 mM, F7), apH– (2 mM, 67), A�1 
(1.35 mM, >7)PMeOH�GHTQA�1P��.�
NPOHJUUV-vis-NIRZ_Y[b(KBr disk, D7). 

Figure 3 apH2 (F,), apH– (6,), A� 1 (>,), 
FeII(ClO4)2·6H2O (D,)PMeOH*'GHTQMeOH*
�PS(+,)RP�-�!P&50/?P!B�3. 
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Figure 4. $)XZHTQ�&50/�P
GC: (a) H2$)XZ, (b) HDHTQD2$)XZ, (c) 
H2, HD, HTQ D2$)XZ, MeOH-d3�NP(d) 
apH2, (e) apH–, HTQA�1R�-�(λ = 289 ± 10 
nm (200 W, t = 24 h))V:MLCP0/XZ, (f) A
�1R�-�(λ = 350 ± 10 nm (200 W, t = 24 h))V
:MLCP0/XZ. 


