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Figure 1. Half-lives of azobenzenes 3-9 measured in n-octane and
DMSO at 53°C.
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What is a molecular balance?
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A variety of molecular balances
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R = Me, i-Pr, t-Bu, cyclohexyl, 1-adamantyl, 2-adamantyl, substituted phenyl rings

S. Paliwal, S. Geib and C. S. Wilcox, J. Am. Chem. Soc. 1994, 116, 4497—-4498.
B. Bhayana and C. S. Wilcox, Angew. Chem. Int. Ed. 2007, 46, 6833—-6836.



Our work
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1,4-dimethylcyclooctatetraene

liquid SO, 0.9 1.2 equiv. n-BuLi  Q_§
1 equiv. SbF; 'S 2. excess of Mel N hv, 300nm
> > >
-70°C 7 A\ THF, -70°C 7 \ acetone, 18h
lit.[1): 95% lit.[2]: quant. lit.[2l: quant.
SM: 23% SM: 86% SM: 37%

[1] J. Gasteiger, R. Huisgen, J. Am. Chem. Soc. 1972, 94, 6541-6543,
[2] L. A. Paquette, S. V. Ley, R. H. Meisinger, R. K. Russell, M. Oku, J. Am. Chem. Soc. 1974, 96, 5806-5815.



1,4-di-tert-butylcyclooctatetaene

mCPBA - 0O -BulLi
DCM, 0°C Et,0, r.t
lit.[1): 39%
SM: 30%
1. PAPA 1.pyridine
iBu ' 2 CH, 2800,
1,3- dlamlnopropane EtZO r.t
lit.[2]: 45%
SM: 9% SM: 83%
PAPA = HN\K,NHZ

Bu O

lit.l2!: 61%
SM: 42%

t-BuLi
hexane, -78°C

Bu Bu
OH

lit.[2]: 89%
SM: 51%

[1] A. C. Cope, B. D. Tiffany, . Am. Chem. Soc. 1951, 73, 4158-4161.

[2] M. J. Miller, M. H. Lyttle, A. Streitwieser, J. Org. Chem. 1981, 46, 1977-1984.



Dimetylcyclooctatetaraene in CDCI,
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Dimetylcyclooctatetaraene in CDCI,
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Di-tert-butylcyclooctatetaraene in CDCI;
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Di-tert-butylcyclooctatetaraene in CDCl; -=
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Results

transition

Gibbs A
Energy A
R
R R 1,4
folded

6 Folding coordinate

R Solvent AH [kcal-moll] AS [cal-mol1-K1] AGfZO(ﬁK[kcal-mol'll R? [%]

Me CDCl, -0.29 -0.84 -0.05 99
t-Bu CDCl, -0.37 -0.22 -0.30 94




Comparison

R Solvent AH [kcal-moll] A4S [cal-mol1-K1] Aszogng [kcal-mol1] K§33K
Me CDCl, -0.29 -0.84 -0.05 1.10
Melll  C.D, -0.05 -0.3 -0.08 1.15
t-Bu CDCl, -0.37 -0.22 -0.30° 1.67°
t-Bultl  CDCl, -1.14 +2.5 -0.39° 1.934
t-Bul2l  CDCl, -1.07 N/A -0.43¢2 N/A
t-Bul3l  CDCl, -1.17 N/A -0.48° 2.08°

2 At 298K
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Conclusion

* Dimethylcycloocatetraene &7
* Di-tert-butylcyclooctatetaraene <7

* Measurements in CDCl,




Outlook

* Screening of solvents

* Synthesis of di-adamantylcyclooctatetraene
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