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Abstract

The geometrical structures, thermodynamics, spectral property and the conceptual density func-
tional analysis of L-lactic acid oligomers in a-helix were calculated at CAM-B3LYP/6-311+G* level
in gas phase. The chain length of PLLAn and the degree of polymerization obey the equation:

Y =0.37087 xe"**™) } 8 61611, R? = 0.90099 . The results showed that three types of intramolecular

hydrogen bonds were beneficial to form the L-lactic acid oligomers in a-helix. The values of ther-
modynamics showed linear correlation of entropy (S) of PLLAn and the degree of polymerization:

Y =27.75-n+88.711, R? =0.9964. Compared with the experimental values, the stretching vibra-

tional frequencies of the C=0, COO-H and O-H bonds exhibit a general blue shift. Among all of the
structures, the electrophilicity indexes of PLLA7 are the smallest, but its acidity is the strongest.
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Figure 1. Geometrical structures of PLLA in a-helix calculated at CAM-B3LYP/6-311+G* level
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Figure 2. The curve between the chain length of PLLA in a-helix and the degree of polymerization
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Figure 3. The curve between the values of entropy (S) of PLLA in a-helix and the degree of polymerization
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Figure 4. The energy gap of PLLA in a-helix calculated at CAM-B3LYP/6-311+G* level
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Table 1. The thermodynamic values of PLLA in a-helix calculated at CAM-B3LYP/6-311+G* level
2 1. 7£ CAM-B3LYP/6-311+G*/K I S EIRY o SZHEBE R L-ALERHGEEE

REE(n) AE/KJ-mol™ AH/kJ-mol™ AG/kJ-mol™
0 0.00 0.00 0.00
1 1.48 3.69 6.39
2 4.00 6.97 11.01
3 3.04 6.51 9.56
4 4.27 7.87 12.94
5 4.24 8.05 12.70
6 4.24 8.16 13.26
7 6.00 9.99 15.78
8 4.22 8.28 13.63
9 6.19 10.28 17.13
10 5.12 9.23 15.48

Table 2. The stretching vibrational frequencies (Vc=0, Vcoo.H and vo.) of PLLA in a-helix

= 2. - EHERIE R L-ZLEEHY C=0. COO-H 5 O-H i Mm4sIRaNnER

%é’)ﬁ(n) Vc:o/(Cm_l) Vcoo_H/(Cm_l) Vo.H/(Cm_l)
0 1840.5 3766.9 3758.4
1 1824.7~1875.7 3770.4 3760.1
2 1820.2~1877.9 3771.1 3759.2
3 1820.2~1874.5 3770.2 3753.4
4 1820.5~1875.2 3772.0 3758.5
5 1821.9~1863.4 3767.8 3757.8
6 1821.9~1875.0 3771.3 3759.3
7 1818.6~1873.9 3770.0 3759.8
8 1821.1~1874.3 3771.8 3758.6
9 1822.8~1872.3 3769.5 3839.8
10 1796.6~1860.3 3568.4 3758.8
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Figure 5. The curve between the rotational constants (A, B and C) of PLLA in a-helix and the degree of polymerization
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Table 3. The values of electronegativity (y), hardness (#), softness (S) and electrophilic index (w) of PLLA in a-helix
33 o IERE R ER LB A (). BE(n) RE(S)FIERIEH (0)

REEnN) eV nleV SleVv™ oleV
0 459 10.14 0.10 1.04
1 453 9.96 0.10 1.03
2 4.43 9.80 0.10 1.00
3 4.53 9.95 0.10 1.03
4 4.44 9.60 0.10 1.03
5 4.46 9.58 0.10 1.04
6 4.45 9.47 0.11 1.04
7 4.38 9.62 0.10 1.00
8 4.44 9.39 0.11 1.05
9 4.66 9.68 0.10 1.12
10 4.64 9.54 0.10 1.13
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