
Accepted Manuscript

Dispersion and distortion in heavy group 2 and lanthanide decamethylmetallocenes:
The (C5Me5)2(Sr,Sm) connection

Ross F. Koby, Timothy P. Hanusa

PII: S0022-328X(17)30647-2

DOI: 10.1016/j.jorganchem.2017.11.007

Reference: JOM 20172

To appear in: Journal of Organometallic Chemistry

Received Date: 16 August 2017

Revised Date: 7 November 2017

Accepted Date: 8 November 2017

Please cite this article as: R.F. Koby, T.P. Hanusa, Dispersion and distortion in heavy group 2 and
lanthanide decamethylmetallocenes: The (C5Me5)2(Sr,Sm) connection, Journal of Organometallic
Chemistry (2017), doi: 10.1016/j.jorganchem.2017.11.007.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jorganchem.2017.11.007


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Dispersion and Distortion in Heavy Group 2 and Lanthanide 

Decamethylmetallocenes: the (C5Me5)2(Sr,Sm) Connection1 

Ross F. Koby and Timothy P. Hanusa* 
 5 

Department of Chemistry, Vanderbilt University, Nashville, Tennessee, USA  37235; 
fax: 615-343-1234; e–mail: t.hanusa@vanderbilt.edu 
 

Highlights 

• Computational investigation of “bent” (non-linear) metallocenes, (C5R5)2Sr and (C5H5)2Sm. 10 

• Use of “dispersion-free” density functional APF and dispersion-corrected version APF-D. 

• (C5H5)2Sm bends without assistance of dispersion interactions. 

• DFT indicates that both electronic (orbital) and dispersion effects affect the bending of (C5Me5)2Sr 

Abstract 

Identification of the source(s) of the counterintuitive bending (non-linearity) in heavy group 2 15 

(Ca–Ba) dihalides and metallocenes has long been in dispute, a difficulty compounded by the 

low values of energy involved (ca. ≲ 2 kcal mol–1). Analogous issues exist with compounds of 

the divalent lanthanides Sm(II), Eu(II), and Yb(II), despite the substantially different electronic 

structures of the metals involved. The assertion that the bent structure of (C5Me5)2Sr, for 

example, can be attributed exclusively to the operation of attractive dispersion forces between 20 

the ring methyl groups has been argued on the basis of molecular mechanics calculations, and 

more recently with the aid of DFT studies that employed dispersion-corrected density functionals 

(Organometallics, 32(5) (2012), 1265). In contrast, covalent interactions have been identified as 

the primary source of bending in the similarly distorted (C5Me5)2Sm. The case of bent 

(C5Me5)2Sr has been reinvestigated with the use of larger basis sets for strontium, and with the 25 

employment of the “dispersion-free” APF density functional. We find that given flexible enough 

                                                 
1 Dedicated to Prof. William J. Evans, a mentor and friend, on the occasion of his 70th birthday. 
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