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L. Yang, C. Adam, G. S. Nichol, S. L. Cockroft Nature Chem. 2013, 5, 1006–1010.
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Part 1 – Introduction

“In summary, we have presented experimental measurements of alkyl–alkyl interactions in 
solution, which appear consistent with a very large cancellation of dispersion forces due 
to competitive dispersion interactions with the solvent.“

L. Yang, C. Adam, G. S. Nichol, S. L. Cockroft Nature Chem. 2013, 5, 1006–1010.
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Part 1 – Introduction

“The significant attractive contribution of dispersion,

despite being attenuated by about 70%, still transfers 

into dichloromethane […]”

“[…] pinpointing the predominance of London 

dispersion interactions enthalpically favoring the 

folded state in any solvent measured.”

R. Pollice, M. Bot, I. J. Kobylianskii, I. Shenderovich, P. Chem J. Am. Chem. Soc. 2017, 139, 13126–13140.; J. M. Schümann, J. P. Wagner, A. K. Eckhardt, H. 
Quanz, P. R. Schreiner J. Am. Chem. Soc. 2021, 143, 41–45.
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R. Pollice, M. Bot, I. J. Kobylianskii, I. Shenderovich, P. Chem J. Am. Chem. Soc. 2017, 139, 13126–13140.; J. M. Schümann, J. P. Wagner, A. K. Eckhardt, H. 
Quanz, P. R. Schreiner J. Am. Chem. Soc. 2021, 143, 41–45.; L. Yang, C. Adam, G. S. Nichol, S. L. Cockroft Nature Chem. 2013, 5, 1006–1010.
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L. Yang, C. Adam, S. L. Cockroft J. Am. Chem. Soc. 2015, 137, 10084–10087.
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L. Yang, C. Adam, S. L. Cockroft J. Am. Chem. Soc. 2015, 137, 10084–10087.

“we propose that correlations of chemical properties with 
solvent cohesive energy density provide a quantitative 
signature for characterizing solvophobic effects.”
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SAS = 891 Å2 879 Å2

Part 2 – Experimental Data

F. M. Wilming, J. Becker, P. R. Schreiner J. Org. Chem. 2021
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F. M. Wilming, J. Becker, P. R. Schreiner J. Org. Chem. 2021
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Synthesis 

Part 2 – Experimental Data

F. M. Wilming, J. Becker, P. R. Schreiner J. Org. Chem. 2021



16

1

2

3

4

0 100 200 300 400 500

Q
Z

/E

t / min

Keq

teq

Synthesis 

Equilibration
kinetics

Part 2 – Experimental Data
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Synthesis 

Equilibration
kinetics

Independance of 
dipolemoment
and concentration

Part 2 – Experimental Data

F. M. Wilming, J. Becker, P. R. Schreiner J. Org. Chem. 2021

*B3LYP-D3/def2SVP (SMD model)
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Synthesis 

Equilibration
kinetics

Independance of 
dipolemoment
and concentration

Measurement of 
∆Gfold for various
deuterated
solvents
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Higher solvent ced leads to a shift in equilibrium towards the Z-isomer. 

Part 2 – Experimental Data

F. M. Wilming, J. Becker, P. R. Schreiner J. Org. Chem. 2021



22

Solvent size is presumed to affect the equilibrium only marginally.

Part 2 – Experimental Data

F. M. Wilming, J. Becker, P. R. Schreiner J. Org. Chem. 2021

*SAPT0/def2TZVP
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Solvent size dependence of both isomers difference in solvent accessible surface? 

Part 2 – Experimental Data

F. M. Wilming, J. Becker, P. R. Schreiner J. Org. Chem. 2021
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Solvent rsolv / Å SAS (E) /

Å2

SAS (Z) /

Å2

ΔSAS (E/Z) /

Å2

𝚫𝐒𝐀𝐒 (𝐄/𝐙)

𝐒𝐀𝐒 (𝐄)
/

%

Methanol 1.855 728.98 720.91 8.07 1.11

Ethanol 2.18 796.07 785.12 10.95 1.38

THF 2.56 875.8 864.34 11.46 1.31

Benzene 2.63 891.11 879.28 11.83 1.33

Chlorobenzene 2.805 929.71 917.62 12.09 1.30

Cyclohexane 2.815 931.99 919.78 12.21 1.31

Toluene 2.82 933.01 920.8 12.21 1.31

Solvent size is presumed to affect the equilibrium only marginally.

Part 2 – Experimental Data

F. M. Wilming, J. Becker, P. R. Schreiner J. Org. Chem. 2021

*B3LYP-D3/def2SVP (SMD model)



25

Part 3 – Summary

• ∆rGZ/E measured in various solvents shows good correlation to the solvents ced. 

• This behaviour is arising due to both isomers difference in solvent accessible surface.

F. M. Wilming, J. Becker, P. R. Schreiner J. Org. Chem. 2021
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Part 4 – Outlook

London Dispersion
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Part 6 – Addendum
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Unfolded Folded

0

2

4

6

8

10

12

1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3 3.1 3.2 3.3

SA
S 

(E
) 

-
SA

S 
(Z

) 
/ 

Å
² 

rsolv / Å

*

* Computed with B3LYP-D3/def2SVP using SMD implicit solvation model. 

• Folded isomer has generally
smaller solvent accessible
surface (SAS)

• Difference in SAS of folded and 
unfolded increases with
increasing rsolv

Part 6 – Addendum


