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Chemicals.      
  Syntheses of the vitamin B12 derivatives (Figure S1) were previously reported by 
our group.S1  Photosensitizer [Ru(bpy)3]Cl2 was purchased from Aldrich.  The DDD, 
DDMS, DDMU and TTDB (E/Z) were identified as dechlorinated products by the 
photocatalytic reaction and were identified by comparison to our reported data.S2 
 

 

N N

NN

H

H

H3C H
CH3

HH3C
H3C

H CH3

CH3

HCo(III)

CH3O2C

CH3
CO2CH3 CO2CH3

CO2CH3CH3
CH3O2C

CH3O2C CO2CH3

Dicyano heptamethyl 
cobyrinate

Figure S1

CN

CN

N N

NN

H

H

H3C H
CH3

HH3C
H3C

H CH3

CH3

HCo(II)

CH3O2C

CH3
CO2CH3 CO2CH3

CO2CH3CH3
CH3O2C

CH3O2C CO2CH3

Heptamethyl cobyrinate perchlorate

N
N

N

N

N
N

Ru

2Cl-

[Ru(bpy)3]Cl2

H Cl

Cl Cl

DDMU

ClCl

Cl

Cl

Cl

Cl

TTDB (E /Z)

H H

Cl Cl

DDMS

Cl H

Cl Cl

DDD

Cl Cl

 

 
 

Dynamic Light Scattering (DLS).   

 The DLS was measured by a Zetasizer NanoZS (MALVERN) instrument at 25 
˚C using an incident He-Ne laser (633 nm).  The correlation time of the scattered 

light intensity G(τ) was measured several times and their averaged data were fitted to 

equation 1, where B is the baseline, A is the amplitude, q is the scattering vector, τ is 

the delay time, and D is the diffusion coefficient. 

 

          G(τ) = B + A exp(-2q2Dτ)                    (1) 

 



The hydrodynamic radius (RH) of the scattering particles was calculated by the 

Stokes-Einstein equation (eq. 2), where 
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constant and T denotes the absolute temperature. 

 

          RH = kBT/6π

HN O

N

N

N

N

N

N

Ru

2Cl-

2

! D                    (2) 

 
The polymer was dissolved in DMF and [C4min][NTf2], and the solutions were passed 
through a 0.45-µm filter (HLC-disk, Kanto Chemical Co., Inc.). 
 
 

 
 

 

Figure S2.  DLS data for B12-BVIm-Ru polymer (NTf2
- form) in DMF and 

[C4min][NTf2]. 

4.977±0.9699 nm In DMF  

  12.69±1.796 nm In [C4mim][NTf2] 



                            

 
Figure S3.  GPC of the B12-BVIm-Ru polymer (Cl- form). 
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Figure S4.  Emission spectra of B12-BVIm-Ru polymer (NTf2

- form) (blue line), 
[Ru(bpy)3]Cl2 + B12 (dicyano heptamethyl cobyrinate) (red line) and [Ru(bpy)3]Cl2 
alone (green line) in DMF at room temperature. (λex=455 nm, [B12 complex]=1 x 
10-5 M; [Ru complex]=1.28 x 10-5 M.) 
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