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Investigation into anomeric effect of dimethoxymethane
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Abstract: Anomeric effect of G* G* conformer of dimethoxymethane was firstly investigated in
momentum space using the improved 3rd generation electron momentum spectrometer. The
experimental data and theoretical results obtained from HF, DFT/B3LYP and ADC(3) calculations
for its G' G conformation display that along C-O-C-O-C backbone through-orbital and through-space
electronic interactions caused by anomeric effect localizes orbital 10a, That is to say, its ionization
energy is higher about 1. 6 eV than one of close orbital 9b, corresponding it is observed that there is a
wide gap between two peaks relative with these orbitals from Hel photoelectron spectroscopy. A
comparison of DFT calculations upon spherically averaged (e, 2e) electron momentum distributions
with 1p-GF/ADC(3) ones shows that it is essential that inclusion of diffuse functions in employed
various basis sets to correctly describe the experimental results for momentum profile and enables us
to identify specific fingerprints of through-space orbital interactions associated with the anomeric
effect.
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#1 DMMAFHI% G G HERE MKW AR HF, DFT/B3LYP, ADC (3) HIEITELR
Tab.1 The experimentally available ionization spectra of DMM, theoretical ionization
energies using HF, DFT/B3LYP and ADC (3)

Band Level MO HF/ B3LYP/ ADC (3) / ADC (3) / PES EMS
aug-cc-pVDZ" aug-cc-pVTZ* ce-pVDZ: ce-pVDZ+ ++*
I 1 10b 12.029 7.627 10. 331 (0.906) 10.608 (0.904)  10.29  10.30
2 11a 12.053 7.771 10. 490 (0.908)  10. 756 (0.905)  10.53
I 3 9b 12. 640 8.519 11. 308 (0.910)  11.586 (0.906)  11.44  11.40
e 4 10a 14. 203 9. 905 12.942 (0.908) 13.177 (0.906)  12.98 12.87
5 8b 14. 430 10. 460 13.502 (0.914) 13.657 (0.911)  13.42
v 6 9a 15. 641 11.474 14. 464 (0.907)  14.693 (0.903)  14.70  14.70
7 ) 16. 385 11. 853 15.090 (0.905)  15.240 (0.902)  15.00
8 8a 16. 603 12. 062 15. 312 (0.905)  15.477 (0.902)
V 9 6b 18. 340 13.761 16. 941 (0.894) 17.193 (0.890) 16.90  16.90
10 Ta 18. 747 13. 698 17.032 (0.889)  17. 250 (0. 886)
11 5b 18. 826 13. 944 17.237 (0.894)  17.441 (0. 890)
W 12 6a 22. 859 16. 784 20. 663 (0.847)  20. 807 (0. 839) 20. 34
VI 13 4b? 25. 369 18. 902 22.778 (0.438)  22.884 (0.214) 22.40
22.790 (0.300)  22.929 (0.500)
W 14 5ad 26. 689 20. 065 23.688 (0.117)  23.620 (0.026) 23.50

23.767 (0.137)  23.880 (0.141)
23.912 (0.160)  24.011 (0.120)
24. 303 (0.101)

IX 15 3bd 36. 589 27. 605 31.718 (0.031)  31.734 (0.01D)
31.944 (0.064)  32.113 (0.01D) 32.90
16 4ad 38.433 29. 196 33.167 (0.029)

34.096 (0.028)
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