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Motivation
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How can we make well defined monolayers of our organohybrid
which show basically the same properties?

M. A. Gunawan, O. Moncea, D. Poinsot, M. Keskes, B. Domenichini, O. Heintz, R. Chassagnon, F. Herbst, R. M. K. Carlson, J. 
E. P. Dahl, A. A. Fokin, P. R. Schreiner, J. C. Hierso, Adv. Funct. Mat. 2018, 0, 1705786.



Classical Approach
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Possible in situ activation
of the alcohol (Appel, Mitsunobu)?



Mitsunobu Reaction
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Clean inversion of the configuration for chiral alcohols! (SN2)

O. Mitsunobu, M. Yamada, B. Chem. Soc. Jpn. 1967, 40, 2380-2382.
O. Mitsunobu, M. Yamada, T. Mukaiyama, B. Chem. Soc. Jpn. 1967, 40, 935-939.



Mitsunobu Reaction on Tertiary Alcohols

5
Y.-J. Shi, D. L. Hughes, J. M. McNamara, Tetrahedron Lett. 2003, 44, 3609-3611.



Application on Diamondoid Alcohols
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Recent Advances in the Mitsunobu Reaction

7
M. Teruaki, I. Kazuhiro, Chem. Lett. 2004, 33, 1522-1523.
T. Mukaiyama, K. Kuroda, Y. Maruyama, Heterocycles 2010, 80, 63-82.



Possible Reaction Mechanism
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Suitable Substrates
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Limitations
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Side reaction of benzoquinone?

Decreased nucleophilicity
by additional substituents?



Side Reaction of 1,4-Benzoquinone
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F. Ramirez, E. H. Chen, S. Dershowitz, J. Am. Chem. Soc. 1959, 81, 4338–4342. 



8 Weeks in 1 Slide
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Bases: NaH, n-BuLi, TEA, Li2CO3……
Additives: 18-Crown-6, DMAP, KI, TBAB……
Solvents: CHCl3, PhMe, DMF, THF, Et2O……

DCM + Pyridine

Magic combination:



New Problems
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Two Step Reaction
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Precursor synthesis:

Reaction optimization:



Substrate Scope
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Back to the Roots
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H. Huang, J. Y. Kang, Org. Lett. 2017, 19, 544-547.



Possible Mechanism including DIAD
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Advantages of DIAD
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Why using DIAD?



Mechanistic „Proof“
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Is Friedel-Crafts alkylation possible?



Side Reaction
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Outlook
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• New tests for the substrate scope with DIAD as a mild oxidant

• Reveal the secret about side product formation

• Apply this reaction to higher diamondoids

• Selectivities for phosphinite formation of diamondoid diols (i.e. 4,9-Diamantanediol)
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