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S1 : TG curve of MIL-68

S2 : N2 sorption and desorption isotherms measured at 77 K for MIL-68.


S3 : I.R spectrum of MIL-68.


Table S1 :  Crystal data and structure refinement for MIL-68. 

      Empirical formula                
 C16 H8 O10 V2 

      Formula weight                  
 462.10 

      Temperature                       
293(2) K 

      Wavelength                       
 0.71073 Å 

      Crystal system, space group       
Orthorhombic,  Cmcm 

      Unit cell dimensions              
a = 21.211(2) Å 

                                        

b = 36.721(4) Å 

                                        

c = 6.8606(6) Å 

      Volume                            

5343.5(9) Å3 

      Z, Calculated density             
6,  0.862 g/cm3 

      Absorption coefficient            
0.552 mm-1 

      F(000)                            

1380 

      Crystal size                      

0.04 x 0.02 x 0.01 mm 

       range for data collection   
1.11 to 23.27 ° 

      Limiting indices                  
-19 ≤ h ≤ 23, -38 ≤ k ≤ 40, -7 ≤ l ≤7 

      Reflections collected / unique    
7810 / 2133 [R(int) = 0.1131] 

      Completeness to  = 23.27     
97.4 % 

      Absorption correction             
Semi-empirical from equivalents 

      Max. and min. transmission        
0.9945 and 0.9783 

      Refinement method                 
Full-matrix least-squares on F2 

      Data / restraints / parameters    
2133 / 0 / 111 

      Goodness-of-fit on F2            
0.948 

      Final R indices [I > 2(I)]     
R1 = 0.0975, wR2 = 0.2635 

      R indices (all data)              
R1 = 0.1662, wR2 = 0.2867 

      Largest diff. peak and hole       1.227 and -1.025 e.Å-3 

Table S2 : Atomic coordinates (x 104) and equivalent isotropic displacement parameters (Å2 x 103) for MIL-68. 

U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

        atoms          x            y          z       U(eq) 

          V(1)            0             0          5000          40(1) 

          V(2)         2500          2500          5000          43(1) 

          O(1)         3367(1)       2383(1)       5904(2)       34(1) 

          O(2)          626(1)        372(1)       5841(2)       48(1) 

          O(3)         2231(1)       2007(1)       5849(2)       42(1) 

          O(4)            0           176(1)       2500         127(3) 

          O(5)         2700(2)       2287(1)       2500          77(1) 

          C(1)         4358(2)       2327(1)       7500          25(1) 

          C(2)         4689(1)       2318(1)       5786(4)       47(1) 

          C(3)         2072(2)       1882(1)       7500          40(1) 

          C(4)         3601(2)       2376(1)       7500          21(1) 

          C(5)         1688(1)       1318(1)       9208(4)       44(1) 

          C(6)         1834(2)       1484(1)       7500          38(1) 

          C(7)          803(2)        496(1)       7500          37(1) 

          C(8)         1209(2)        848(1)       7500          39(1) 

          C(9)         1369(1)        999(1)       9233(4)       50(1)

    H(2)         4472          2313          4607          56 

          H(5)         1809          1425         10378          53 

          H(9)         1263           886         10402          60 

         ________________________________________________________________ 

Table S3 :  Anisotropic displacement parameters (Å2 x 103) for MIL-68. 

The anisotropic displacement factor exponent takes the form: 

    -2 2.[h2.a*2.U11 + ... + 2.h.k.a*.b*.U12] 

   atoms    U11       U22       U33       U23       U13       U12 

    V(1)     47(1)      15(1)      58(1)      -7(1)       0          0 

    V(2)     25(1)      39(1)      64(1)      24(1)      -8(1)     -14(1) 

    O(1)     19(1)      63(1)      22(1)       9(1)     -14(1)      -2(1) 

    O(2)     73(1)      34(1)      36(1)       6(1)      -3(1)     -30(1) 

    O(3)     51(1)      40(1)      36(1)      14(1)     -10(1)     -17(1) 

    O(4)    303(8)      70(3)       9(2)       0          0          0 

    O(5)     78(2)     105(2)      49(2)       0          0        -31(2) 

    C(1)     15(2)      41(2)      18(2)       0          0        -16(2) 

    C(2)     24(1)      95(2)      22(1)     -11(2)       4(1)       2(2) 

    C(3)     46(3)      57(2)      16(2)       0          0        -21(2) 

    C(4)     37(2)      25(2)       2(2)       0          0        -13(2) 

    C(5)     67(2)      37(1)      28(2)      -1(1)      -4(2)     -23(2) 

    C(6)     38(2)      33(2)      43(2)       0          0         -8(2) 

    C(7)     48(3)      24(2)      39(2)       0          0          7(2) 

    C(8)     50(3)      26(2)      41(2)       0          0        -10(2) 

    C(9)     68(2)      49(2)      32(2)      -4(1)     -10(2)     -29(2) 

    _______________________________________________________________________ 

 Table S4 : Bond lengths [Å] and angles [°] for MIL-68. 

V(1)-O(4)#1 : 1.8323(17) 

V(1)-O(4) : 1.8323(17) 

V(1)-O(2) : 1.9900(18) 

V(1)-O(2)#1 : 1.9900(18) 

V(1)-O(2)#2 : 1.9900(18) 

V(1)-O(2)#3 : 1.9900(18) 

V(2)-O(5)#4 : 1.9329(16) 

V(2)-O(5) : 1.9329(16) 

V(2)-O(3)#4 : 1.9837(17) 

V(2)-O(3) : 1.9837(17) 

V(2)-O(1)#4 : 1.9868(16) 

V(2)-O(1) : 1.9868(16) 

O(1)-C(4) : 1.203(2) 

O(2)-C(7) : 1.282(2) 

O(3)-C(3) : 1.269(2) 

O(4)-V(1)#5 : 1.8323(17) 

O(5)-V(2)#6 : 1.9329(16) 

C(1)-C(2)#7 : 1.370(3) 

C(1)-C(2) : 1.370(3) 

C(1)-C(4) : 1.615(5) 

C(2)-C(2)#8 : 1.321(5) 

C(2)-H(2) : 0.9300 

C(3)-O(3)#7 : 1.269(2) 

C(3)-C(6) : 1.546(5) 

C(4)-O(1)#7 : 1.203(2) 

C(5)-C(9) : 1.354(4) 

C(5)-C(6) : 1.356(3) 

C(5)-H(5) : 0.9300 

C(6)-C(5)#7 : 1.356(3) 

C(7)-O(2)#7 : 1.282(2) 

C(7)-C(8) : 1.553(5) 

C(8)-C(9) : 1.354(3) 

C(8)-C(9)#7 : 1.354(3) 

C(9)-H(9) : 0.9300 

O(4)#1-V(1)-O(4) : 180.0(3) 

O(4)#1-V(1)-O(2) : 88.28(11) 

O(4)-V(1)-O(2) : 91.72(11) 

O(4)#1-V(1)-O(2)#1 : 91.72(11) 

O(4)-V(1)-O(2)#1 : 88.28(11) 

O(2)-V(1)-O(2)#1 :180.00(11) 

O(4)#1-V(1)-O(2)#2 : 91.72(11) 

O(4)-V(1)-O(2)#2 : 88.28(11) 

O(2)-V(1)-O(2)#2 : 96.34(11) 

O(2)#1-V(1)-O(2)#2 : 83.66(11) 

O(4)#1-V(1)-O(2)#3 : 88.28(11) 

O(4)-V(1)-O(2)#3 : 91.72(11) 

O(2)-V(1)-O(2)#3 : 83.66(11) 

O(2)#1-V(1)-O(2)#3 : 96.34(11) 

O(2)#2-V(1)-O(2)#3 : 180.00(11) 

O(5)#4-V(2)-O(5) : 180.00(18) 

O(5)#4-V(2)-O(3)#4 : 87.38(11) 

O(5)-V(2)-O(3)#4 : 92.62(11) 

O(5)#4-V(2)-O(3) : 92.62(11) 

O(5)-V(2)-O(3) : 87.38(11) 

O(3)#4-V(2)-O(3) : 180.00(4) 

O(5)#4-V(2)-O(1)#4 : 89.20(11) 

O(5)-V(2)-O(1)#4 : 90.80(11) 

O(3)#4-V(2)-O(1)#4 : 88.70(7) 

O(3)-V(2)-O(1)#4 : 91.30(7) 

O(5)#4-V(2)-O(1) : 90.80(11) 

O(5)-V(2)-O(1) : 89.20(11) 

O(3)#4-V(2)-O(1) : 91.30(7) 

O(3)-V(2)-O(1) : 88.70(7) 

O(1)#4-V(2)-O(1) : 180.00(10) 

C(4)-O(1)-V(2) : 132.18(19) 

C(7)-O(2)-V(1) : 134.19(19) 

C(3)-O(3)-V(2) : 132.1(2) 

V(1)#5-O(4)-V(1) : 138.8(3) 

V(2)-O(5)-V(2)#6 : 125.08(18) 

C(2)#7-C(1)-C(2) : 118.3(3) 

C(2)#7-C(1)-C(4) : 120.76(16) 

C(2)-C(1)-C(4) : 120.76(16) 

C(2)#8-C(2)-C(1) : 120.81(16) 

C(2)#8-C(2)-H(2) : 119.6 

C(1)-C(2)-H(2) : 119.6 

O(3)-C(3)-O(3)#7 : 126.4(4) 

O(3)-C(3)-C(6) : 115.55(18) 

O(3)#7-C(3)-C(6) : 115.55(18) 

O(1)-C(4)-O(1)#7 : 131.1(3) 

O(1)-C(4)-C(1) : 114.42(17) 

O(1)#7-C(4)-C(1) : 114.42(17) 

C(9)-C(5)-C(6) : 120.9(3) 

C(9)-C(5)-H(5) : 119.6 

C(6)-C(5)-H(5) : 119.6 

C(5)#7-C(6)-C(5) : 119.6(3) 

C(5)#7-C(6)-C(3) : 119.88(17) 

C(5)-C(6)-C(3) : 119.88(17) 

O(2)-C(7)-O(2)#7 : 125.1(3) 

O(2)-C(7)-C(8) : 117.31(16) 

O(2)#7-C(7)-C(8) : 117.31(16) 

C(9)-C(8)-C(9)#7 : 122.7(4) 

C(9)-C(8)-C(7) : 118.60(18) 

C(9)#7-C(8)-C(7) : 118.60(18) 

C(5)-C(9)-C(8) : 117.9(3) 

C(5)-C(9)-H(9) : 121.0 

C(8)-C(9)-H(9) : 121.0 

Symmetry transformations used to generate equivalent atoms: 

#1 -x,-y,-z+1    #2 x,-y,-z+1    #3 -x,y,z     

#4 -x+1/2,-y+1/2,-z+1    #5 -x,-y,z-1/2     

#6 -x+1/2,-y+1/2,z-1/2    #7 x,y,-z+3/2     

#8 -x+1,y,z     
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