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ABSTRACT. A% initio calculations with STO-3G method were carried out on isomers of
isobutylene dianion and dilithiocisobutylene, and geometry, energy and Mulliken population were
discussed. Energy of reaction, 4E, for isodesmic processes involving these species and relative
heats of formation, 4Hj, estimated with 4E have shown that the contribution of “Y-aromaticity”
to the structural stabilization of Y-type dianion is a tenuous one but the alkylation appears to

proceed via the Y-type dilithio compound.
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Table 1. Caleulated (STO-3G/RHF) Geometries® for
Isobutylene Dianion Isomer

Molecule
Parameter
Al A2

Bond length Cr~C 1.421 1. 380
C—Cs 1.421 1.49
C—C, 1.421 1. 496
C—H 1. 075 1. 081
C—H 1. 075 1. 103
C—H 1. 075 1.103

Bond angle éCzC‘lCa 120.0 126.2

ZCC:H 122.5 123.0

ZC\CH 122.5 111.1

Dihedral angle CiCiCH, 0.0 0.0

C.C\C3H, 0.0 210.0

¢Bond lengths in A, angles in degrees.

Table 2. Energies of isobutylene dianion isomerst

STO-3G | Relative [MINDO/3| Relative
Molecule | "5 =0 E 4H, 4H,
Al —152. 35480 0.0 200.6 0.0
A2 —152. 37190 ~10.7 199.3 -13

4 Energies in kcal/mol unless indicated otherwise.
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Table 3. Mulliken population analysis far isobutylene
dianion isomers(STQ-3G/RHF)

Molecule
Parameter
Al A2

Net Atomic Charge C; 0. 006 0.015
C —0. 416 —0.366

Cs —0.416 —0.417

Cy —0. 416 —0.417

Total Overlap C—C, 0.974 1. 053
__Population €;—Cs 0.974 0.836
Ci—Cy 0.974| Q. 836

C,—H 0. 765 0. 764

C;—H 0.765 0.706
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Fig. 1. = orbital correlation diagram for the formation
of isobutylene dianion (A1)} from allyl radical anion
and methylene radical anion.

- 3 NPT
o RF P4,
e T - g
e
—u—qX»
2 methylene

ethylene gem-diradical Al i i
radical anion

Fig. 2. m orbital correlation diagram for the formation
of isobutylene dianion (Al) from ethylene gem—
diradical and 2 methylene radical anion.
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Table 4. Calculated (STO-3G/RHF) geometries® for
dilithioisobutylene isomers

Motecule
Parameter
M1 M2
Bond length C—C. 1.450 1. 350
CG—Cs 1.450 1.539
C—Li 1. 805 1.943
C—Li 2. 315 2.548
Cs—Liy 2. 315 2.054
C;—Li 2.315 2.644
C,—H 1.110 1. 110
C:—H 1. 110 1.115
C—H 1. 110 1115
Bond angle ZCLCs 120.0 121.9
ZCCLI 90. 0 71.2
Dihedrsl angle LiC;CH, 90.0
LixC,CaHy 270.0
LiCsCyCo — 90. 0
LizCC,Ce — 90.0

«Bond lengths in A, angles in degrees.

Table 5. Energies for dilithioisobutylene isomers
(STO-3G/RHF)

Molecule Energy, au ng}ggl Eneegy,
M1 —167. 69438 0.0
M2 —167. 68558 5.5
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Table 6. Mulliken population analysis for dilithioiso-
butylene isomers(STO-3G/RHF)

Molecule
Parameter
M1 M2
Net Atomic Charge C; —0.012 | —0.023
Co —0.182 | —0.154
Cs —0.182 | —0.159
Ce —0.182 | —0.159
Li 0. 109 0.122
Total Overlap C—Cs 0. 860 1.024
_Eopulation _ C—Cs | 0.80 | 0.722
C—Cy 0. 860 0.722
C,—Li 0.132 0.082
C—Li 0.194 0. 098
Cs—Lij 0. 154 0. 496
Cx—Li, 0.194 0. 046
C—H 0. 769 0.769
Cs—H 0.769 0.749
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Table 7. Supplementary energies (a.u.)

Molecule {Point GroupiEnergy(STO-3G)| Reference
Li+ —7.13545 26a
CHy~ Ca, —38. 83473 26b
CH, T4 —39.72686 26a
CHLi Cs, —46. 42159 22
CaHy Dy —78. 30618 27
CgH.q, = C, —76. 25822¢ 21
CoHyLiy Cop —91. 72792 10
CaHg C —115. 65668 28
C3Hs C, —114, 8377 11
CsHsLi C, —122. 39929 12a
C4Hg Cs, —154. 24325 29

4 Calculated using geometries from reference 21.
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