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1900: Gombergs “Triphenylmethyl” 

M. Gomberg, Ber. Dtsch. Chem. Ges., 1900, 33, 3150; P. Jacobsen, Ber. Dtsch. Chem. Ges., 1905, 38, 196; E. Heintschel, Ber. Dtsch. Chem. Ges., 1903, 36, 320; A. 
E. Tschitschibabin, Ber. Dtsch. Chem. Ges., 1904, 37, 4709;  Full overview: M. Gomberg, J. Am. Chem. Soc., 1914, 1144. H. Lankamp, W. Th. Nauta, C. MacLean, 
Tetrahedron Lett., 1968, 2, 249. B. Kahr, D. Van Engen, K. Mislow, J. Am. Chem. Soc., 1988, 108, 8305 
 

the topic 

1900-1968: Discussed about the structure 

Jacobsen, 1905 
confirmed: Nauta, 1968 

Tschitschibabin, 1905 Heintschel, 1903 

1986: Mislow synthesised the first unbridged Hexaphenylethane (HPE) derivative 

(mp. 214°C) 
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the topic 

S. Grimme, P.R. Schreiner, Angew. Chem. Int. Ed., 2011, 50, 12639. 

calc. BDE (gas phase)  13.7 kcal mol-1 

calc. BDE (solved in CyH)  1-5 kcal mol-1 

level of theory : 
optimization: TPSS-D3/TZV2P/ 
single point E: PBE-D3/TZVP 
solv. model: PCM // COSMO-RS  

2011: Theoretical investigation by Grimme and Schreiner  
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the topic 
If: 
 
 
 
 
 
 

Determination of dissociation energy (DE): 
 
 
 
 
 
 
 
 

When          is plotted against        is 
the slope          which is in this case the DE 

 
Methods: IR 

           UV/VIS 
       NMR 
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the topic 
The HPE is a promising test system to get a experimentally value  

for the general dispersion energy contribution by a group  
of the groups in meta position on the phenyl rings 

Contribution? 

= Me/iPr/tBu/Cy/Ad 
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building the precursors 

non-classically accessible classically accessible 

retrosythetically disassembly of the HPE 
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building the precursors 

commercially available 

V. Diemer, H. Chaumeil, A. Defoin, A. Fort, A. Boeglin, C. Carré, E. J. Org. Chem., 2006, 2727. 
M. J. Frampton, H. Akdas, A. R. Cowley, J. E. Rogers, J. E. Slagle, P. A. Fleitz, M. Drobizhev, A. Rebane, H. L. Anderson, Org. Lett., 2005, 24, 5365. 
P.D. Bartlett, M. Roha, R.M. Stiles, J. Am. Chem. Soc. 1954, 2349. 
 

non-classically accessible classically accessible 

non-classically accessible classically accessible 



building the precursors 

8 
S. Torker, A. Müller, P. Chen, Angew. Chem, Int. Ed., 2010,49, 3762. 
W. Rundel, Chem. Ber., 1966, 2707. 

non-classically accessible classically accessible 
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building the precursors 

non-classically accessible classically accessible 



10 C. Sämann, V. Dhayalan, P. R. Schreiner, P. Knochel, Org. Lett., 2014, 16, 9, 2418. 

Entry Solvent Iodolysis GCMS  Comment 

  Yield [%]   

Litrature THF 85 Knochel, 2014 

1 THF 72-85 

2 Et2O 23-35 

3 Dioxane 0 solubility problem 

4 TBME 0 solubility problem 

building the precursors 

non-classically accessible classically accessible 

success highly depends on the Mg! 
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Runing Nr. Solvent AdZnX c(AdZnX) Ligand Catalyst Temp. Time  Product Comment 

    eqiv. [mol/l]   [mol%] [°C] [h] *by GCMS/ ‡by MNR   

srs030 THF 1,1 0,15 tBuXPhos 1 rt 12 no conversion*‡ 

srs030.1 THF 2,1 0,28 SPhos 5 rt 72 no conversion*‡ 

srs030.2 THF 2,1 0,25 SPhos 5 50 4,5 no conversion*‡ additional 60h at rt/ THF-Ad formed 

srs030.3 Et2O 2,1 0,15 SPhos 5 ∆ 16,5 no conversion* solubility problem 

srs030.4 THF 2,1 0,30 SPhos 5 50 67 16 mg (11%) 
doubled scale;  

1/3 amount of solvent; 

building the precursors 

non-classically accessible classically accessible 

high reaction concentration needed 
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assembly of triphenylmethly species 
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the bromide is very 
sensitive towards  
moisture 

assembly of triphenylmethly species 
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assembly of triphenylmethly species 

*Determined by 1H-NMR 

Entry Temp Time Solvent Reagent Equiv. Crude yield Purity* Yield Purity* Purification 

[°C] [min] [%] [%] [%] [%] 

1 80 35 PhH AcCl 3,5 103 95 28 95 Recryst. (1 time) 

2 80 30 PhH AcCl 5 92 95 45 95 Recryst. (4 time) 

3 ∆ 120 Hexane (COCl)2 5 92 93 - - 

4 50 60 - SOCl2 35 - - 63 96 Recryst. (1 time)  

100 Addition of AcCl to NMR 

98-99 NMR Solv. dried over Na 
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assembly of triphenylmethly species 

Entry Reagent Equiv. Solvent Temp. Time Conversion Yield 

[°C] [h] [%] [%] 

1 tBuLi (1.7M) 2 Et2O -80 0.1 0 0 

2 tBuLi (1.4M) 2 Et2O -80 1 0 0 

-50 2 0 0 

-20 1 0 0 

0 1 0 0 

3 tBuLi (1.4M) 2 Et2O 0 1 0 0 

20 1.5 0 0 

Monitoring by Iodolysis/GCMS 
All starting material was reisolated 
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assembly of triphenylmethly species 

Entry Reagent Equiv. Catalyst Solvent Temp. Time Conversion Yield Comment 

([mol-%]) [°C] [h] [%] [%] 

1 Mg-Turnings 4 LiCl (100) Et2O ∆ 6 0 0 

2 Mg-Turnings 2 - THF ∆ 0.5 0 0 Added CyBr was fully converted 

3 Mg-Turnings 2 - THF 20 1.5 0 0 Use of Sonicator 

∆ 1 0 0 

4 Mg* 1.1 - THF ∆ 5.5 0 0 Mg* from MgBr2/Li/Naphthalene 

5 Mg* 1.1 - THF ∆ 2 0 0 Mg* from MgBr2/K 

6 Mg-Turnings 4 LiCl (100) Et2O ∆ 2 0 0 Added broken glass 

20 17 0 0 

Monitoring by Iodolysis/GCMS 
All starting material was reisolated 

R.D. Rieke, P.T.-Z. Li, T.P. Burns, S.T. Uhm, J. Org. Chem. 1981, 46, 4323. 
Organic Syntheses, 1988, Coll. 6, 845; 1979, 59, 85. 
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assembly of triphenylmethly species 

Entry Reagent Equiv. Catalyst Solvent Temp. Time Conversion Yield Comment 

([mol-%]) [°C] [h] [%] [%] 

10 Li(0.5% Na) 8 Naphthalene (5) THF 20 3 0 0 

20 2.5 100 0 Added broken glass 

11 Li(0.5% Na) 8 Naphthalene (5) THF 20 1 100 18 Added broken glass 

12 Li(0.5% Na) 6 Naphthalene (5) THF -70 1.5 0 0 Added broken glass 

-40 3.5 100 24 

13 Li(0.5% Na) 8 Naphthalene (5) Et2O 20 2 100 35 Added broken glass 

14 Li(0.5% Na) 5 Naphthalene (2) Et2O 0 7 10 5 Added broken glass 

20 4.5 100 51 

15 Li(0.5% Na) 5 Naphthalene (2) Et2O 20 2 100 90 Added broken glass, stirred 1h without SM 

16 Li(0.5% Na) 3 Naphthalene (1) Et2O 20 2 100 95 Added broken glass, stirred 1h without SM 

Monitoring by Iodolysis/GCMS 
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assembly of triphenylmethly species 
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assembly of triphenylmethly species 

? 
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assembly of triphenylmethly species 

? 

? 
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towards the Ad derivative  

To Do 
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the target 



23 

the target 
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the target 
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the target 

decomposition through H2O 

incomplete conversion decomposition through O2 

decomposition through H2O 

A. Ono, N. Suzuki, J. Kamimura, Synthesis, 1987, 736.  
B. M. Gomberg, Ber. Dtsch. Chem. Ges. 1900, 33, 3150. 
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the target 

? 



the target 

Running Reaction 
with Silver in C6D6 

Original from 1988 
by Bart Kahr in C6H6 
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the target 

found: 2.7 G 
ref.: 2.8 G + 2.5 G 

K. Schreiner, A. Berndt, F. Baer, Mol. Phys., 1973, 26, 4, 929. 28 



the target 29 



the target 30 
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the target 
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the target 

? 



33 the target 



34 the target 
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HMBC 

the target 
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inside: i 

outside: a 

outside: a 
38 



39 the target 



40 the target 

? 
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the outlook 
Synthesis of the missing precursors 
 
 
 
 
 

On all-meta-tBu HPE 
  Get crystals 
  Get other spectroscopy 
  measure the DE 
 
 
 
 

Transferring the protocol to the other derivatives 
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