Supplementary Material

Table S1
Definition of Internal Symmetry Coordinates Used in the Normal Mode Analysis of the Conformations of
Dimethyl Oxalate.

coordinate approximate symmetry definition
description
Con G

S, vC-C A, A Vaa

S, vC=0 A, A Vio+ Vi

S vC=0 B, B Vi2-Vig

S4 vC-O Ag A V4,6 + V2,5

Ss vC-O B, B Va6 -Vas

Se vO-CH; Ag A Vs7+ Ve

Sy vO-CH; B, B V5,7 - Ve,11

Ss VCH3 sym A, A V710t Vig T V79T Vinis T Vi + Vinig

So vCH; sym B, B V710 T V78 T V79 - Vi3 - Vini2 - ViLia

Sto vCH; asym Ag A 2V710-V78-V70+2Vii13- VinLi2 - Vi i4

Su vCH; asym B, B 2V710-V78-V70—2ViLi3 T Vi T Viis

Stz vCH; asym’ Ay A V78-V79 1+ Viri2 - Ving

Si3 VCH; asym’ B, B V78 -V79- Vi T Vir s

Sis OCHj3 sym A, A 8507+ 09,107+ 05107 - 05,57 - D957 - 01057 + B12,14,11
+812,13,11 T 8131411 - 012,611 - 013611 - Q14611

Sis OCH;sym B, B 50,7+ 89,107 + 85,107 - 85,57 - 8957 - 010557 - O12,14,11
=O1213.11 - Q131411 + 012611 T O13611 + Q14611

Sie OCH; asym Ay A 28597 - 09,10,7 - 05,107 + 2812,14,11 - O12,13,11 - O13,14,11

Si7 OCH; asym B, B 28597 - 09,107 - 95,107 - 28121411 T O12,13,11 + d13,1411

Sis dCH; asym’ B, B 69,10,7 - 68,10,7 + 612,13,11 - 613,14,11

Sio OCH; asym’ Ay A 69,10,7 - 68,10,7 - 612,13,11 + 613,14,11

Sa YCH; A, A 280,57 - 0957 - Og.57 + 2813611 - D12,6,11 - Drap11

Sai YCH;3 B, B 281057 - 0957 - Og.5.7 - 2813611 T O126,11 T Ora,11

S YCHy’ Bg B 69,5,7 - 88,5,7 + 612,6,11 - 814,6,11

Sa3 YCHy’ Ay A 69,5,7 - 88,5,7 - 612,6,11 + 814,6,11

N TCH; B, B T107,52 1 To752 T 18752 = Ti3,11,6.4 =~ T14,11,64 - T12,11,6,4

Sas TCH; Ay A T10,752 T To752 T T8752 7 Tis 164 T Tiga1,64 T
Ti2.11,64

S26 8CCO Ay A 82641 8452

Sy 3CCo B, B 8264 - 0452

SZS SCCZO Ag A 61’4’2 + 63’2’4

Sao 8CC=0 B, B O142-0324

S0 0COC A, A dui161 0275

S5 3COC B, B dui16- 0275

S3, 1C-0O Ay A T7524 T Ti1642

S33 1C-0 B, B 17524~ Ti1642

S34 C-C Ay A Ti243 T Ti246 T Tspa6 1 Tsp43

Sss yC=0 Ay A Ti245 T T3426

Ss6 yC=0 B, B T1245 - 13426

'y - stretching; & - bending; y- rocking; T - torsion.
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% Vi j is the distance between atoms A;and A;; &,y is the angle between vectors AjA; and AjAy; T is the
dihedral angle between the plane defined by A, Aj, A, and the plane defined by A, Ay, A; atoms (see Scheme

1 for atom numbering).
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14 Fig. S1. Electronic energy of
DMO calculated at MP2/6-
0- 31G** level as a function of
—— 0O=C-C=0 torsion.
-60 0 60 120 180 240

0O=C-C=0 torsion (deg.)

23



relative calculated intensities

relative calculated intensities

e

-

L

L

-

[
.

wUL“‘”

1800 1600 1400 1200

Wavenumbers (cm™)

10°

1000 800 600

Wavenumbers (cm™)

24

Fig. S2. Theoretical
(DFT(B3LYP)/6-31++G**)
spectra of a series of
conformations of DMO
corresponding to O=C-C=0
torsional angles 110 — 0°. The
calculated frequencies were
scaled down by a factor 0.978.



