
1 
 

Supplementary material 
of the Article in Crystals 

 

A tetranuclear Ni(II)-cubane cluster molecule build by four 
µ3-O-methanolate (MeO) ligands, externally cohesive by four unprecedented 

bridging µ2-N7,O6-acyclovirate (acv-H) anions. 
 

by  
 

Jeannette Carolina Belmont-Sánchez1, Duane Choquesillo-Lazate2, 
Ricardo Navarrete-Casas1, Antonio Frontera3, Alfonso Cartiñeiras4, 

Juan Niclós-Gutiérrez1, Antonio Matilla-Hernández1,* 
 

Contents 

S1. Crystals of compound [Ni(μ2-N7,O6-acv-H)(μ3-MeO)(H2O)]4·8H2O (1). 2 

S2. Supplementary structural information of compound 1. 3 

S3. FT-IR spectrum (KBr disk) of compound 1. 5 

S4. TGA study of compound 1 with FT-IR spectra to identification of evolved gases. 6 

 S4.1. TGA curve versus time (abscissas) and temperature (right ordinates). 6 

 S4.2. First derivative of TGA curve, to decide the beginning and end of steps.  7 

 S4.3. TGA curve of weight versus temperature, with data of partial or total experimental weight 
loss (in mg or %). 

8 

 S4.4. Plot for all losses gases (up) and for CO2, water and methanol versus time (min), as 
monitored by continuous IR spectra. 

9 

 S4.5. IR spectra of pure samples of the observed evolved gases. 9 

 S4.6. Sheets with thirty-seven time-spaced IR spectra to identify evolved gases.. 10 

 S4.7. Selected of four time-spaced IR spectra enhancing the production of methanol, during the 
step 3 (first two spectra) and the step 4 (the two below). 

13 

 
  



2 
 
Figure S1. Crystals of compound [Ni(μ2-N7,O6-acv-H)(μ3-MeO)(H2O)]4·8H2O (1). 
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S2. Supplementary structural information of compound 1. 
 
 
Table A.  Selected bond lengths [A] and angles [deg] for [Ni(acv)(MeO)(H2O)]4.8H2O.  
           _____________________________________________________________  
   
            Ni(1)-O(1)                    2.038(2)  
            Ni(1)-O(1)#1                  2.041(3)  
            Ni(1)-O(1)#2                  2.049(2)  
            Ni(1)-O(16)                   2.054(2)  
            Ni(1)-N(17)                   2.069(3)  
            Ni(1)-O(2)                    2.131(3)  
            Ni(1)-Ni(1)#3                 3.0527(10)  
            Ni(1)-Ni(1)#1                 3.0527(10)  
            Ni(1)-Ni(1)#2                 3.0657(11)  
            O(1)-O(1)#2                   2.694(5)  
            O(1)-O(1)#3                   2.701(4)  
            O(1)-O(1)#1                   2.701(4)  
   
            O(1)-Ni(1)-O(1)#1            82.94(10)  
            O(1)-Ni(1)-O(1)#2            82.44(10)  
            O(1)#1-Ni(1)-O(1)#2          82.66(11)  
            O(1)-Ni(1)-O(16)            175.74(10)  
            O(1)#1-Ni(1)-O(16)           96.29(10)  
            O(1)#2-Ni(1)-O(16)           93.30(10)  
            O(1)-Ni(1)-N(17)             94.82(10)  
            O(1)#1-Ni(1)-N(17)           95.31(11)  
            O(1)#2-Ni(1)-N(17)          176.76(12)  
            O(16)-Ni(1)-N(17)            89.43(11)  
            O(1)-Ni(1)-O(2)              91.31(10)  
            O(1)#1-Ni(1)-O(2)           171.96(11)  
            O(1)#2-Ni(1)-O(2)            91.04(10)  
            O(16)-Ni(1)-O(2)             89.03(10)  
            N(17)-Ni(1)-O(2)             90.75(12)  
            Ni(1)-O(1)-Ni(1)#3           96.90(11)  
            Ni(1)-O(1)-Ni(1)#2           97.18(10)  
            Ni(1)#3-O(1)-Ni(1)#2         96.54(10)  
           _____________________________________________________________  
   
           Symmetry transformations used to generate equivalent atoms:  
           #1 -z+1/4,-y+3/4,x    #2 -x+1/4,y,-z+1/4      
           #3 z,-y+3/4,-x+1/4   
 
 
Table B.  Hydrogen bonds for [Ni(acv)(MeO)(H2O)]4.8H2O [A and deg.].  
 ____________________________________________________________________________  
   
 D-H...A                      d(D-H)      d(H...A)    d(D...A)    <(DHA)  
   
 O(2)-H(2A)...O(4)#4          0.98        1.77        2.714(6)    159.8  
 N(12)-H(12A)...O(4)#5        0.84        2.15        2.935(6)    156.4  
 ____________________________________________________________________________  
   
 Symmetry transformations used to generate equivalent atoms:  
 #1 -z+1/4,-y+3/4,x    #2 -x+1/4,y,-z+1/4    #3 z,-y+3/4,-x+1/4      
 #4 y,z,x    #5 -x,-y+1/2,-z+1/2      
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Table C. Selected data for π-sacking interactions between the six-membered ring of guanine moieties of acv-H. 
 
 
 

 
 
 
 
 
  
============================================================================================================= 
Analysis of Short Ring-Interactions with Cg-Cg Distances <   6.0 Angstrom and Beta < 60.0Deg. 
============================================================================================================= 
- Cg(I)    = Plane number I (= ring number in () above) 
- Alpha    = Dihedral Angle between Planes I and J (Deg) 
- Beta     = Angle Cg(I)-->Cg(J) or Cg(I)-->Me vector and normal to plane I (Deg) 
- Gamma    = Angle Cg(I)-->Cg(J) vector and normal to plane J (Deg) 
- Cg-Cg    = Distance between ring Centroids (Ang.) 
- CgI_Perp = Perpendicular distance of Cg(I) on ring J (Ang.) 
- CgJ_Perp = Perpendicular distance of Cg(J) on ring I (Ang.) 
- Slippage = Distance between Cg(I) and Perpendicular Projection of Cg(J) on Ring I (Ang). 
- P,Q,R,S  = J-Plane Parameters for Carth. Coord. (Xo, Yo, Zo) 
============================================================================================================= 
  6-Membered Ring (21)   N(11)  -->   C(12)  -->   N(13)  -->   C(14)  -->   C(15)  -->   C(16)a -->                                 
============================================================================================================= 
  6-Membered Ring (22)   C(16)  -->   N(11)c -->   C(12)c -->   N(13)c -->   C(14)c -->   C(15)c -->                                 
============================================================================================================= 
 
 
 
Cg(I) Res(I)   Cg(J)  [   ARU(J)]       Cg-Cg Transformed J-Plane P, Q, R, S     Alpha  Beta Gamma    CgI_Perp    CgJ_Perp  Slippage 
 
Cg(21) [ 1] -> Cg(21) [ 10554.10]      3.7561 -0.2580 0.6911-0.6752  10.2640         1 25.32 25.32     -3.3954     -3.3954           
Cg(22) [ 1] -> Cg(22) [  6455.10]      3.7561 -0.6752 0.6911 0.2580   6.8318         1 25.32 25.32      3.3954      3.3954           
                                   ----------                                 -------------------------------------------- 
                            Min or Max  3.745                                     0.67  1.98 89.44      -3.421      -5.352 
 
 
 
[  1555] = X,Y,Z                          
[103555] = 1/4-X,Y,1/4-Z                  
[  6455] = -1/4+Y,1/4+X,-Z                
============================================================================================================= 
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S3. FT-IR spectrum (KBr disk) of compound 1. 
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S4. TGA study of compound 1 with FT-IR spectra to identification of evolved gases. 
 
 
 S4.1. TGA curve versus time (abscissas) and temperature (right ordinates). 
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S4.2. First derivative of TGA curve, to decide the beginning and end of steps. 
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S4.3. TGA curve of weight versus temperature, with data of partial or total experimental weight loss (in 
mg or %). 
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S4.4. Plot for all losses gases (up) and for CO2, water and methanol versus time (min), as monitored by 
continuous IR spectra. 

 
 

S4.5. FT-IR spectra of pure samples of the observed evolved gases. 
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S4.6. Sheets with  thirty-seven  time-spaced IR spectra to identify evolved gases. 
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S4.7. Selected of four time-spaced IR spectra enhancing the production of methanol, during the step 3 
(first two spectra) and the step 4 (the two below). 
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