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Figure S1. Possible modes for hydroxamate binding. 
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Figure S2. Experimental and calculated in vacuum by ab initio 

DFT/B3LYP/LANL2DZ modeling spectra for the H2dihybe (a) and 1 (b). 

In Figures S2(a) and S2(b) are shown the experimental and theoretically predicted IR 

absorbance spectra of the H2dihybe and Ti-complex 1, respectively. It seems that for 

both cases, namely for the H2dihybe and for the 1, all main bands observed in the 

experimental spectra are also present in the calculated spectra which is in good 

agreement with the proposed structural model. Possible differences in their relative 

intensities and frequency shifts, mainly in the low-frequency region, are reasonable 
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considering that the calculation was performed in the vapor state without the presence 

of any additional interactions. The theoretical calculation performed to establish the 

formation of the Ti-complex in the solid state.   

 

 

Figure S3. 2D {1H,13C} HMBC of H2dihybe. 
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Figure S4. 2D {1H} grCOSY of 1. 
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Figure S5. 2D {1H,13C} grHSQC of 1.  
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Figure S6. 2D {1H,13C} grHMBC of 1.  
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Figure S7. 2D {1H,13C} grHSQC of 1 + 4 eq But4NOH + 0.1 eq H2dihybe.  
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Figure S8. 2D {1H,13C} grHMBC of 1 + 4 eq But4NOH + 0.1 eq H2dihybe.  
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Figure S9. Tauc plot of compound 1. 
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Table S1. 1H and 13C NMR chemical shifts (ppm) for the ligand H3dihybe, the minor 

titanium species 2 and the shielding/deshielding effect (Δδ) upon complexation.α  

 2  H2dihybe    

 13C 1H 13C 1H 13C(Δδ,ppm)β 1H(Δδ,ppm)β 

C(d)γ 129.7 7.947 128.2 7.669 1.5 0.278 

C(c)γ 119.9 7.004 119.4 6.897 0.5 0.107 

C(b)γ 

C(a)γ 

134.3 

115.5 

7.436 

7.017 

133.6 

117.2 

7.338 

6.928 

0.7 

-1.7 

0.098 

0.089 

C(g)γ   167.2    

C(f)γ   159.2    

C(e)γ   114.1    

α The chemical shifts of the protons are the center of multiplets. β Δδ is the chemical 

shift difference between the chemical shift of the NMR peaks (13C or 1H) of the complex 

2 and the respective peaks of the ligand. γ The carbon atoms of the ligand H2dihybe 

shown in Figure 6. 
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Table S2.  1H and 13C NMR chemical shifts (ppm) for 1 and H2dihybe after addition of 

three equivalents of But4NOH per 1a and the shielding/deshielding effect (Δδ, ppm) 

upon complexation. 

α The chemical shifts for the protons are the center of multiplets. β Δδ is the chemical shift 

difference between the chemical shift of the NMR peaks (either 13C or 1H) of the complex 1 

and the respective peaks of the ligand. γ The carbon atoms of the ligand H2dihybe shown in 

Figure 6. 

Addition of one to four equivalents But4NOH to the CD3OD solution of 1 and/or 

H2dihybe, results in a shift of the aromatic proton and carbon peaks (Table S2, Figure 

6D) compared to the free ligand, presumably due to deprotonation of the phenolic 

oxygen atom (Table S2) 

In addition, the 1H NMR peaks of 1 with base are much sharper than the peaks of 1 

without base, suggesting that after the addition of the base the chemical exchange is 

slower and the coordination of the ligand to the titanium is stronger. The values of 13C 

(Δδ, ppm) from -0.4 to -2.1 (Table S2), suggest a similar ligation of the ligand to TiIV 

         

1 

  

H2dihybe 

   

 13C 1H 13C 1H 13C(Δδ,ppm)β 1H(Δδ,ppm)α,β 

C(d)γ 127.6 7.667 128.0 7.779 -0.4 -0.112 

C(c)γ 115.4 6.617 114.1 6.457 1.3 0.160 

C(b)γ 

C(a)γ 

130.4 

117.9 

7.017 

6.740 

131.6 

119.8 

7.021 

6.657 

-1.2 

-1.9 

-0.004 

0.083 

C(g)γ 165.2  165.9  -0.7  

C(f)γ 162.5  165.9  -0.4  

C(e)γ 116.3  118.4  -2.1  
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through the carbonylate and hydroxamate oxygen atoms. Coordination of TiIV to the 

deprotonated phenolic oxygen atom is excluded, because the Δδ (ppm) value of -0.4 for 

13C(d)  is much smaller than the expected (6 to 8 ppm) [1-5].  
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