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A Lithiomethyl Trimethylammonium Reagent as 

Methylene Donor  

Tim den Hartog, Juan M. Sarria Toro, Erik P. A. Couzijn and Peter Chen*

Straightforward deprotonation of soluble tetramethylammo-

nium salts with alkyllithium reagents gives lithiomethyl tri-

methylammonium reagents. Coordination of the Li cation is 

crucial to the stability of these ‘N–C ylides’. These reagents 

were used to prepare epoxides, aziridines and allylic alcohols. 

 
Scheme 1. Synthesis of lithium-coordinated N–C ylides. 

BAr
F
: tetrakis(3,5-bis(trifluoromethyl)phenyl)borate. 
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Figure 1. NMR spectra of the lithiomethyl trimethylammonium BArF species 8. 

Table 1. Stabilisation of ylides by a Li cation  

 
Environment Reaction energy (kcal mol−1) 

in vacuo −8.1a 

solution −3.6b 

a M06/aug-cc-pVTZ zero-point corrected energies.  b M06/aug-cc-pVTZ/ 

SMD(THF)//aug-cc-pVDZ/SMD(THF) Gibbs-corrected energies (298.15 K) 

with two explicit THF molecules (see SI for other solvation treatments). 





Table 2. ETS analysis of P–C and N–C ylides and lithium-coordinated analogues.a 

Parameterb NMe3–CH2 (10) NMe3–CH2
c NMe3–CH2Li+ (12) PMe3–CH2 (13) PMe3–CH2

c PMe3–CH2Li+ (11) 

Pauli repulsion 327.12 325.06 231.72 614.99 387.61 283.51 

Electrostatic attraction −172.51 −168.50 −139.81 −310.57 −199.38 −154.88 

Total steric interactions 154.61 156.55 91.91 304.41 188.22 128.63 

Orbital interaction −210.41 −210.98 −199.39 −398.28 −277.62 −268.41 

Total interaction energy −55.79 −54.43 −107.48 −93.87 −89.40 −139.77 

Deformation energy 3.01  22.67 5.78  29.19 

Net bonding energy −52.77  −84.81 −88.08  −110.58 

a BP86/TZP, energies in kcal mol−1. b See ref 15. c Atomic coordinates of XMe3CH2Li+ but omitting the Li cation.
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Figure 2. Selected bond lengths and angles of a) NMe4
+ (14); b) NMe3CH2 (10); c) 

NMe3CH2Li+ (12); d) PMe4
+ (15); e) PMe3CH2 (13); f) PMe3CH2Li+ (11). 

 
Scheme 2. Methylenation of ketones, imines, aldehydes and epoxides.b,c 

a Crude yield. b For full experimental details see SI. c Isolated yields after column 

chromatography. 
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† The lithiomethyl trimethylammonium reagent is only stable in 
closed vessels. When the vessel is open to the Ar line the reagent 
degrades even at at low temperature. This degradation is presumably due 
to rapid formation of ethylene, catalysed by trace metals (ppt-level). The 
presence of NMe3 might inhibit this degradation. 
Electronic Supplementary Information (ESI) available: Experimental 
(including NMR spectra) and computational details. See 
DOI: 10.1039/c000000x/ 
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