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BERYLLIUM 

ANNUAL SURVEY COVERING THE YEARS 1977 AND 1978 

DIETMAR SEYFERTH 

Department of Chemistry 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 02139 (USA) 

I. CALCULATIONS 

During 1977 and 1978 the papers which report calculations on 

organoberyllium molecules and species, both real and fanciful, 

have outnumbered the papers in which experimental studies are 

described. 

Dewar and Rzepa (1) have reported results of MNDO calculations 

(heats of formation, molecular geometries, ionization potentials, 

dipole moments) for more than 50 compounds containing beryllium. 

The list includes beryllium hydrides, borohydrides, alkyls, alkyn- 

yls and cyclopentadienyls. Partial results are shown in Tables 1 

and 2. Others have reported MO calculations on CH3BeH and (CH3)2Be 

(2), CNDO/2 MO calculations on (CH3)2Be-amine complexes (31, ab 

initio single determinant MO calculations (STO-3G, 6-31G*) on 

CH3BeH, CH2Be, BeH2, HBeBH2 (4,5), _ ab initio unrestricted Hartree- 

Fock calculations (4-31G and STO-3G) on CH2=C(BeH)2 (6). & initio 

SC!? MO Gaussian 70 (STO-3G, 4-3X) calculations on carbonium ions 

stabilized by BeH substitution, e.g., [CH2BeHl+ (7) - The following 

dissociation energies were calculated: 

ICH2BeHlf -> :CH2 + BeH+ 

+ 

.CH3CH + BeH+ 

CCH2=C-BeHIt -3 CH2=Ct + BeH+ 

(Continued on p_ 6) 

Previous survey see J. Organometal. Chem., Vol. 143 (1977) p_ 129-139. 
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Similar calculations were made to determine the stabilizing effect 

of BeH-and other substitution on D' 3h pentacoordinate carbonium 

ions,IH3C(BeH!2]*in the case of BeH substitution (8). CH3BeH 

was included in these calculations. 

Also lreported have been ab initio MO calculations on the 

reactions of Be(23P) with CHT(9), 

The most popular organoberyllium compound for calculations 

has been dicyclopentadienylberyllium, with calculational studies 

having been reported by Dewar and Rzepa (11, Chiu and Schsfer (10); 

Demuynck and Rohmer (111, Marynick (121, Jemmis, Alexandratos, 

Schleyer, Streitwieser and Schaefer (13) and Liu (14). MNDO, 

ab initio MO (STO-3G) and PRDDO calculations seem to agree that - 

the x-u structure, 1, is the most stable. It would appear, 

however, that most of the calculations made thus far, by their 

own admission, are not definitive. In view of this and in view 

of the conflicting experimental structural conclusions, beryllocene 

remains one of the more vexing molecules in organometallic 

chemistry_ Calculations also have shown C5H5BeH to be a stable 

species- A C5v structure with n5 bonding and considerably great- 

er covalent bonding than in C5H5Li was indicated (13). 

A theoretical (ab initio STO-3G,SCF) study of beryllium - 

cyclooctatetraenide, BeC8H8, also has been carried out (15). 

A structure in which the divalent beryllium cation is outside, 

rather than inside, the C8 plane was found to be more stable. 

Also considered was the possible structure of C8H8(BeH)2. 

2. EXPERIMENTAL STUDIES 

Details of the process for the preparation of beryllium 

hydride by the controlled pyrolysis of di-tert-butylberyllium 

diethyl etherate developed in the Ethyl Corporation laboratories 

in Baton Rouge, Louisiana, have been published (16). The product 

was obtained as a thermally stable, amorphous solid in purities 

of 90-98 weight percent. The residual impurities were found to 

be due to incomplete pyrolysis and ether cleavaqe. Also examined 

was the pyrolysis of (II-C4Hgj2Be, (i-C4Hg)2Be and its diethyl 

etherate, ($-C4H9)2Be, (&-C4Hg) (c-C4H9)Be and (Me3CCH2)2Be.0Et2- 
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None gave BeH2 of comparable purity. The decomposition of dineo- 

pentylberyllium diethyl etherate above 200°C resulted in formation 

of dimethylberyllium rather than beryllium hydride, which is not 

surprising since B-elimination of Be-H cannot take place. The 

conversion of amorphous to crystalline BeH2 has been described 

(17). 

The methylation of norbornanones by dimethylberyllium has 

been examined by Ashby and Noding (18): 

2 - 2) H30+ 

In a competition of 2 and 2 for a deficiency of dimethylberyllium, 

the methylation of 2 was favored by a factor of two- 

3 r) 

The redistribution reaction was used to prepare cyclopenta- 

dienyl(methyl)beryllium and the cyclopentadienylberyllium 

halides (19): 

(C5H5J2Be + BeY2 no solvent > 2 C5H5BeY 

(Y = CH3, Cl, Br, I) 

Cyclopentadienyl(methYl.)berylIium, a volatile liquid, and the 

C5H5Be halides, all solids, are stable to redistribution and 

highly air- and moisture-sensitive. In benzene they are mono- 

meric. The structure‘determination of those compounds where Y = 

CH3, Cl and Br by gas phase electron diffraction has been detailed 

in previous Beryllium Annual. surveys. Their I.R, proton NMR and 

mass spectra were studied. Another group has reported the 

vibrational spectra of C5H5BeC1 and CsD9BeCl (20). 

Referencesp. 8 
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Gaines and his coworkers have prepared Be(B3H8)2, C5H5Be- 

B3H8 
and CH3BeB3H8 (21). The latter is a dimer. The reactions 

used in these syntheses are summarized below. 

BeC12 + 2 CsB3H8 .-> Be(B3H812 

Be(B3H812 c NaC5H5 ____3 C5H5BeB388 

Be(B3H8j2 + (CH3)2ZnP> (CH3BeB3H812 

The 
1 H and 'lB NMR spectra of these compounds were studied. Also 

reported were the gas phase proton and 'lB NMR spectra of Be(BH412 

(21,221. 

Although organoberyllium compounds are not involved, worth 

noting is a study of the thermochemistry of some beryllium 8-di- 

ketonates and the determination of their Be-O bond energies (231 

and the preparation of a novel beryllium chelate, 4_ (24). 

a 
1 
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