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Compounds 0,-M 0,-M N-M 0,-M-04
(EDTA-Mg)* 2.024 2.072 2.301 126.538
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3 (eV)
Compounds
(EDTA-K)* 13.43 0.45
(EDTA-Mg)* 39.39 4.16
(EDTA-Ca)* 34.50 1.57
(EDTA-SP)* 33.20 1.49
(EDTA-Ba)* 33.24 1.60
(EDTA-YY 62.45 3.71
(EDTA-La) 58.27 1.92
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4 (eV)
(EDTA-M)'10H,0

Mg** 26.35 2.84
Cca? 25.89 2.86
Sr?* 25.66 2.95
Ba?* 25.75 3.21
Y 41.12 4.80
La* 40.87 5.10
Th** 58.94 8.18
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Hidenori Anjima, Master Thesis, Kyushu University (2006).
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Elongation method for large systems
Feng Long Gu' Marcin Makowski  Jacek Korchowiec

ABSTRACT | |
In this work, some new improvements of the elongation method Localization

will be addressed. The elongation calculations are demonstrated to be CA—"8 J+(C) Fragment
much more efficient compared to the conventional one with high f_f:::::ﬂmem
accuracy. The elongation CPU time is shown as linear or sub-linear M* 4 @IFTagmsnl
scaling for quasi-one-dimensional systems. JE'E’“"““* PGS
ELONGATION METHOD 0O o o
The elongation method™? is schematically illustrated in Figure 1. Fiandan e
After we obtain the electronic structure of the starting cluster, we (BEEE) - ™|

localize the canonical molecular orbitals into regional localized _ - _ _
Figure 1. Schematic illustration for the elongation method.

molecular orbitals so that any polymer chain can be built up by adding
a monomer unit to this starting cluster step by step. By this fashion,

Number of Water chain  Polyethylene Polyacethylene

any random polymer can be theoretically synthesized by the  added units

elongation method. 1 005x107 024 x10% 0.86 x 10°
2 0.27 x 107 0.71 x 106 2.21 x 106

APPLICATIONS OF THE ELONGATION METHOD 3 075x107  1.26x10% 3.79 x 10
From the right table and figure, one can see that the elongation 4 109107 L8TXI0%  54610°

5 2.80 x 107 2.44 x 106 7.20 x 106

method can reproduce very high accuracy in total energy with much 6 403107 302x105 894106

of CPU time savings compared to the conventional one. The model
systems cover non-bonded water chain, weakly bonded system (polyethylene), and very delocalized polymer
(polyacetylene). It can be seen that all these models, the elongation

4000

method can provide chemical accuracy for the energy compared to the
conventional one. = conv
© 3000 { -~ .
The advantages of the elongation method are highlighted for the & elg/cut-off
collagen triple helix. As this system is very large for any conventional g
+— 2000
treatment and the elongation treatment guarantees the accuracy 2
1500
(~10"a.u.) and also gains much CPU time saving. %mo
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Table 1 Relative CL intensities of Gallic acid and I-11

Compound 2 NaOH (mM) H,0, (mM) Integral photon count (10%) Relative CL intensity °
Gallic acid 50 500 4.8 1
| 75 500 2025 421
] 75 500 2986 622

a Concentration of each compound was 0.1 mM.
b. CL intensity of gallaic acid in CH3OH was taken as 1.

Fig. 3 The conformation of | optimized at B3LYP/cc-PVDZ, 6-31G level
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IX

Alkyl Nitrite Isovalerophenone

Ab initio Molecular Orbital Study of Reactivity of Active Alkyl Groups. IX. Mechanism of
Nitrosation of Isovalerophenone with Alkyl Nitrite in consideration of Solvent Effect

(Fukuoka Univ.) IKEDA Hirohito

alkyl nitrite oxime
alkyl ketone E- Z-oxime
isovalerophenone 1 (Chart 1)
_OH HOL
N N
1)Base ” ”
HsCe<”30HzCH<CHs)z DA N HsCoGCOH(CH)z + HSCGﬁ:CCH(CHs)z
3)H*
O ) O O
1 2E 2z
Chart 1
oxime 2E 27
(Table)
Table Nitrosation of 1 using Solvent having Different Dielectric Constants
Yield (%)
Solvent s E/Z
2F 27
Hexane 189 18 0.9 20
THF 7.58 8.0 8.0 1.0
HMPA 29.60 205 1.7 12.1
DMF 36.71 23.3 33 71
DMAC 37.78 48.0 3.9 12.3

DMAC N, N-dimethyl acetamide
303K n-BuLi Alkyl Nitrite tert-BuONO




3 stepwise

(Chart 2)
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