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 1. Fourier transform of the dipole moment autocorrelation function (DMAF): 

The DMAF averaged over a period of time t, is expressed as: 

                                                               𝐶(𝑡) =  〈𝜇(0)𝜇(𝑡)〉       (1) 

where  μ(0) and μ(t) are the dipole moments of the molecule estimated at  t= 0 and t= t. 

Within short period of time the dipole moment μ (t) is strongly correlated with the dipole moment μ (0).       

The spectral density of the system is calculated by using the Fourier transform of the correlation 

function of dipole moment.  

The dynamic IR spectrum is represented as: 

                                     𝐼(𝜔) =  
ℎ𝛽

(2𝜋)2 𝜔2 ∫ 𝑑𝑡𝑒−𝑖𝜔𝑡 〈𝜇(0)𝜇(𝑡)〉                                    (2) 

where I, ω, h, and β represent the IR Intensity, frequency, Planck constant and inverse of the Boltzmann 

constant respectively. The dipole moment (μ) of the molecule at successive time steps ~ 0.096 fs has 

been obtained from CPMD simulation studies
1
. 
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Figure S1: Potential energy curve as a function of torsion angle (τ) about the Cmethyl – C1 bond of 

the – CH3 group of the AC molecule as obtained from (a) B3LYP/6-31G(d,p) and (b) MP2/6-

21G(d) level of theories. 
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Table S1: Relevant Structural Parameters (bond length in Å, bond angles in degrees) of “E” and 

“S” forms of AC molecule calculated at MP2/6-21G(d), B3LYP/6-31G(d,p) and CPMD level of 

theories. Figures in the parenthesis represent the standard deviation of the estimated value. 

 MP2/6-21G(d) B3LYP/6-

31G(d,p) 

CPMD 

 E S E S  

Cmethyl – C1 1.502 1.507 1.495 1.511 1.501 (±0.014) 

Cmethyl – H4 1.091 1.094 1.093 1.098 1.107 (±0.013) 

C1 – Cl3 1.835 1.834 1.835 1.834 1.872 (±0.0027) 

Cmethyl – H5 1.093 1.092 1.102 1.098 1.109 (±0.009) 

Cmethyl – H6 1.093 1.094 1.091 1.093 1.109 (±0.008) 

C1 – Cmethyl – H4  108.61 108.05 109.32 108.54 106.56 (±1.86) 

H4 – Cmethyl – H6 110.61 107.84 110.55 107.55 109.98 ((±1.21) 

 

 

 

 

 

 

 

 

 

 

 



 
 

S5 
 

 

 

Table S2: Theoretically fitted “V3 
”
and “V6 ”coefficients for  methyl rotational barrier of AC 

molecule using B3LYP/6-31G(d,p) [MP2/6-21G(d)] level of theory. 

  

Methyl Rotation 

Conditions imposed 

upon optimization of 

AC molecule  

V3 

(Kcal / mol) 

V6 

(Kcal / mol) 

 

Fully relaxed 

 

1.31 [1.32] 

 

-0.019 [-0.21] 

Cmethyl – C1 and in 

plane Cmethyl – H4 is 

freezed  

1.26 [1.28] 0.059 [0.68] 
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Figure S2: Variation of the (a) C1 - Cmethyl – H4, (b) C1 - Cmethyl – H4, (c) C1 - Cmethyl – H6, and (d) 

Cmethyl – C1 – Cl3 angles of AC molecule with torsion angle (τ) as obtained from B3LYP/ 6-

31G(d,p) level of theory. 
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Figure S3: Rotational dependence of the ∆Vnn, ∆Vee and ∆Vne of the (a, A) out-plane Cmethyl – H5, 

and (b, B) out-plane Cmethyl – H6 skeletal flexing of AC molecule. 

 


