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1 Computational Details 

Molecule Method Program Basis set Keywords 

CON B3LYP GAUSSIAN 16 def2-TZVP Opt freq=anharmonic EmpiricalDispersion=GD3BJ 

DMI MP2 GAUSSIAN 16 6-31G(d,p) opt=tight freq=anharmonic scf=qc 

def2-TZVP opt=tight freq=anharmonic scf=qc 

FAH B3LYP GAUSSIAN 16 def2-TZVP Opt freq=anharmonic EmpiricalDispersion=GD3BJ 

 

MP2 

 

GAUSSIAN 16 

6-31G(d,p) opt=tight freq=anharmonic scf=qc 

def2-TZVP opt=tight freq=anharmonic scf=qc 

aug-cc-

pVTZ 

opt=tight freq=anharmonic scf=qc 

MP2(Full) GAUSSIAN 16 def2-TZVP opt=tight freq=anharmonic scf=qc 

DLPNO-

CCSD(T) 

ORCA 5.0.2 cc-pVTZ Tightscf RIJCOSX VPT2 

MLA MP2 GAUSSIAN 16 6-31G(d,p) opt=tight freq=anharmonic scf=qc 

PYR B3LYP GAUSSIAN 16 def2-TZVP Opt freq=anharmonic EmpiricalDispersion=GD3BJ 

MP2 GAUSSIAN 16 6-31G(d,p) opt=tight freq=anharmonic scf=qc 

def2-TZVP opt=tight freq=anharmonic scf=qc 

THF B3LYP GAUSSIAN 16 def2-TZVP Opt freq=anharmonic EmpiricalDispersion=GD3BJ 

MP2 GAUSSIAN 16 6-31G(d,p) opt=tight freq=anharmonic scf=qc 

def2-TZVP opt=tight freq=anharmonic scf=qc 

DLPNO-

CCSD(T) 

ORCA 5.0.2 cc-pVTZ Tightscf RIJCOSX VPT2  

THT B3LYP GAUSSIAN 16 def2-TZVP Opt freq=anharmonic EmpiricalDispersion=GD3BJ 

MP2 GAUSSIAN 16 6-31G(d,p) opt=tight freq=anharmonic scf=qc 

 Def2TZVP opt=tight freq=anharmonic scf=qc 

TPH B3LYP GAUSSIAN 16 def2-TZVP Opt freq=anharmonic EmpiricalDispersion=GD3BJ 

TFE B3LYP GAUSSIAN 16 def2-TZVP Opt freq=anharmonic EmpiricalDispersion=GD3BJ 

MP2 GAUSSIAN 16 6-31G(d,p) opt=tight freq=anharmonic scf=qc 

def2-TZVP opt=tight freq=anharmonic scf=qc 
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2 Additional computed data (optional) 

2.1 OH-stretching fundamentals for test set 

Code CAS fundamentals (cm-1) description 

CON 502-49-8 
3581.83 (Harmonic) 

3429.33 (Anharmonic) 

B3LYP-D3BJ/def2-TZVP 

B3LYP-D3BJ/def2-TZVP 

  ---  

DMI 80-73-9 

3852.29 (Harmonic) 

3744.68 (Harmonic) 

3670.80 (Anhamonic) 

MP2/6-31G(d,p) 

MP2/def2-TZVP 

MP2/6-31G(d,p) 

  3558.76 (Anharmonic) MP2/def2-TZVP 

FAH 50-0-0 

3695.91 (Harmonic) 

3832.48 (Harmonic) 

3732.48 (Harmonic) 

3712.05 (Harmonic) 

3736.17 (Harmonic) 

3804.51 (Harmonic) 

3537.51(Anharmonic) 

B3LYP-D3BJ/def2-TZVP 

MP2/6-31G(d,p) 

MP2/def2-TZVP 

MP2/aug-cc-pVTZ 

MP2 (Full)/def2-TZVP 

DLPNO-CCSD(T)/cc-pVTZ 

B3LYP-D3BJ/def2-TZVP 

  

3673.42 (Anharmonic) 

3625.02 (Anharmonic) 

3566.87 (Anharmonic) 

3586.97 (Anharmonic) 

3651.86 (Anharmonic) 

MP2/6-31G(d,p)  

MP2/def2-TZVP 

MP2/aug-cc-pVTZ 

MP2 (Full)/def2-TZVP 

DLPNO-CCSD(T)/cc-pVTZ 

MLA 

 

547-64-8 

 

3873.39 (Harmonic) 

3679.28 (Anharmonic) 

MP2/6-31G(d,p) 

MP2/6-31G(d,p) 

  ---  

  ---  

PCD 125132-75-4 ---  

  ---  

  ---  

  ---  

PYR 110-86-1 

3525.49 (Harmonic) 

3749.13 (Harmonic) 

3604.87 (Harmonic) 

3351.78 (Anharmonic) 

B3LYP-D3BJ/def2-TZVP 

MP2/6-31G(d,p) 

MP2/def2-TZVP 

B3LYP-D3BJ/def2-TZVP 

  
3579.72 (Anharmonic) 

3444.84 (Anharmonic) 

MP2/6-31G(d,p) 

MP2/def2-TZVP 

THF 109-99-9 
3575.20 (Harmonic) 

3741.21 (Harmonic) 

B3LYP-D3BJ/def2-TZVP 

MP2/6-31G(d,p) 
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3651.36 (Harmonic) 

3680.77 (Harmonic) 

3426.07 (Anharmonic) 

MP2/def2-TZVP 

DLPNO-CCSD(T)/def2-TZVP 

B3LYP-D3BJ/def2-TZVP 

  

3585.95 (Anharmonic) 

3467.98 (Anharmonic) 

3469.63 (Anharmonic) 

MP2/6-31G(d,p) 

MP2/def2-TZVP 

DLPNO-CCSD(T)/def2-TZVP 

THT 110-01-0 

3578.95 (Harmonic) 

3802.59 (Harmonic) 

3649.49 (Harmonic) 

3399.72 (Anharmonic) 

B3LYP-D3BJ/def2-TZVP 

MP2/6-31G(d,p) 

MP2/def2-TZVP 

B3LYP-D3BJ/def2-TZVP 

  

3629.23 (Anharmonic) 

3483.77 (Anharmonic) 

 

MP2/6-31G(d,p) 

MP2/def2-TZVP 

 

TPH 434-45-7 3708.59 (Harmonic)  B3LYP-D3BJ/def2-TZVP 

  3541.02 (Anharmonic)  B3LYP-D3BJ/def2-TZVP 

TFE 75-89-8 3782.66 (Harmonic)  B3LYP-D3BJ/def2-TZVP 

  

3774.90 (Harmonic, isotopolog) 

(mass of Iso 18O = 17.99916) 

3881.86 (Harmonic) 

3876.00 (Harmonic, isotopolog) 

(mass of Iso 18O = 17.99916) 

3890.89 (Harmonic) 

3810.75 (Harmonic, isotopolog) 

(mass of Iso 18O = 17.99916) 

3619.66 (Anharmonic) 

3774.90 (Anharmonic, isotopolog) 

(mass of Iso 18O = 17.99916) 

3704.55 (Anharmonic) 

3697.82 (Anharmonic, isotopolog) 

(mass of Iso 18O = 17.99916) 

3638.41 (Anharmonic)                        

 B3LYP-D3BJ/def2-TZVP  

 

MP2/6-31G(d,p) 

MP2/6-31G(d,p) 

 

MP2/def2-TZVP 

MP2/def2-TZVP 

 

B3LYP-D3BJ/def2-TZVP 

B3LYP-D3BJ/def2-TZVP 

 

MP2/6-31G(d,p) 

MP2/6-31G(d,p) 

 

MP2/def2-TZVP 

  
3641.81 (Anharmonic, isotopolog) 

(mass of Iso 18O = 17.99916) 

MP2/def2-TZVP 

 

2.2 IR intensities and Raman scattering activities 

No further information has been made available. 

2.3 Isotopolog information 

No further information has been made available. 
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2.4 Relative energies for local minima and spectral properties 

No further information has been made available. 

2.5 Other computed quantities for the training and test sets 

No further information has been made available. 

 


