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Two reviews dealing with the organic compcunds of
beryllium and their complexes have been published (1,2).

A useful new route to dialkyiberyilium compounds based
on the readily available trialkylboranes has been developed

by Coates and Francis (3):

2 R3B + 3 EtzBe —_> 2 Et,B + 3 R2Be

3

(R = n-Pr, i-Bu, MezCCH,,

MeBSiCHZ)

Dineopentylberylliium was found to be partly asscciated in ben-
zene. (Me3SiCH2)2Be is dimeric in this solvent and forms an
orange-red, stable 1:1 complex with 2,2'-bipyridine. The re-
action of diethylberyllium with sec-BuBB gave 1insoluble,
crystalline Et3Be2H rather than the expected sec-Bu2Ee, pre-
sumably via dehydroberylliation of the Et3Be2CHMeEt intermed-
iate. Complexes of neopentylberyllium compounds have been de-

scribed by the same authors (L) RZBe-OEtz, R2Be-NMe3,

R,Be-TMED, RBeBr.TMED ‘ 1] , and (RBeH),.TMED ‘; 2| . The action

CHZ-—MeéN\B /CHz-CMe3 CH;— CH2
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2 D.SEYFERTH

of trimethylamine on Me3CCH2BeBr resulted in dispreportion-

ation:

?ME3
MczN IC|:|2 Br
2(Me,C-CH,1BeBr.NMey  ——> ge”’ “pé === (Me;C-CH,),Be NMe,; + BrsBeNMe,
7NN
MC3C'H2C 8r NMe,

A mixed alkyl complex, MeBeCHZCMeB-TMED, alsc was isolated.
The ox_-ganolithium route served in the preparation of

(MeC=C),Be and (Me3CC§C)2Be (5). Both were insoiuble and

probably polymeric in the unsclvated state. They were found

to react with Lewis bases to form three types of complexes,

‘3] , ILL] , and I 5| . For those of type i}l . €Xamples with
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L = NMe3, THF and pyridine were described. 'The steric bulk
of the triethylamine molecule restricted this base to the
formation of . The dimeric complexes L_53 were of special
interest. Botn (R = Me and Me3C) reacted with MezBe~NMe3 to

give | 6! - The structure of [_E_] (R = Me) has beer determined
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BERYLLIUM 3

by X-ray crystallography (6), and the molecular gecmetry and

dimensicns are shown in Fig. 1.

o

ca)

e

Fig. 1. Labels of atoms used in methyl-1-propynylberyllium—trimethylamine dimer. Ouly one half of
the centrosymmetric molecule is shown. (6)

Various complexes of bis{phenylethynyl)beryllium of iype
(PhC‘:‘C)zBe.2L (1. = py, THF, MeNH,, Me,NH, Me3N, PhNHz) and
(PhCEC)ZBe-L—L {L-L = TMED, bipy, DME) have been prepared

and studied (7). (PthC)zBe-NMe is monomeric in benzene, but

3
the diethyl ether adduct is associated (n = 1.6-1.7). The

dimer is believed to have structure . The action of

Itl:IPh
t CPh
E O\ .C\‘\ C/f
B¢ “Be
S

‘&C \\r. 4

Phc? i OEt,
CPh

phenylethynyllithium on (PhC‘_—'C)zBe.zTHF gave the insoluble
LizBe(CECPh)h. Partial cléavage of (PhC:.—'C)QBe.-2THF by t-butan-
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ol and by phenol produced compounds of type PhC=CBeOR+THF
which in benzene solution were present as an equilibrium

mixture of monomer and dimer:

OR PhC o .
2PnC=CBe — \Be/o\ ™ HE
\ —t— /'

V4

e
THF THF/' \OR ™~

Cx
= CPh
(R= 8ui,Ph)

Uncomplexed PhC—zCBeOCMe3 was insoluble in benzZene and remark-—
ably inert chemically, being stable to water, 2N or methan-~
olic stou, ethanolic NaOH and acetic acid. A polymeric

structure, s wWas suggested. Another butoxide of structure

CPh CPh CPh ¢ t
i lll I /O\B\U 0&1
¢ ? Phc=c-Be] —8eZ Be—C=CPh
Be \OBLIt \Oé.lt
— ~. / \0/
Bu IB\' EL./ E
/ \Be/ ~ BQ/O\
| |
C C
it it
CPh CPh

E could be prepared via two different reactions:

3(PhCiC),Be,NEt; + 4ButOH —p-
(PhCiC),Be,(OBuY), + 4PhCiCH

(PhCiC),Be,OEt, + 2(ButO),Be —»
(PhCiC),Bey(OBuY), + Et,0

The product from the reaction of (PhC‘:‘C)zBe.ZTHF with Me3CSH

was dimeric in benzene, .
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The reduction of ketones of type RCOPh (R = Et, i-Pr
and t-Bu) with [}+)-(R)~EtMeCé]2Be gave optically active
carbinols, R(Fh)CHOH (8). The percent asymmetric induction
varied with R: Et, 14.8%; i-Pr, L6%; t-Bu, 30.8%. These
results provide support for the hypothesis that such reduct-
ions involve transfer of the f3 -hydrogen of the organometal-—
lic reagent to the carbon carbon via a c¢yclic 6-center transi-
tion state, rather than by a dehydrometalation-metal hydride
reduction sequence,.

The reaction of acylberyllium'bromides with aromatic

nitro compounds has been described (9):
2 —_——
RCOBeBr + ArNO2 ArNHCOR =+ BeuO(O2CR)6

The following process is believed to take place:

RCOBeBr + AI‘N02 ———> ArNO =+ RCOzBeBP

ArXO + 2 RCOBeBr -—=> ArNHCOR + RCOzBeBr

2 RCO,BeBr —m> BeBr2 + (RC02)2Be

4 (RGCO,)5Be ——> Beu(OZCR)a ————> Be, 0{0,CR)¢ - (RCO)2O

L

The molecular structures of methyl(cyclopentadienyl)-
beryllium and cyclopentadienylberyllium chloride have been
determined by gas-phase electron diffraction (10). Both have
the "half sandwich" structure with approximately C5v symme try.,

Both compounds are monomeric in hydrocarbon solution, possibly,
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the authors state, because the beryllium atom has an octet of
electrons (2 Be electrons, 1 from the @ -bonded ligand and
5 from the 05H5 group). Other workers, in consideraticns of
dicyclopentadienylberyllium,suggest that the heryllium atom
effects a tunnel (virtual) chemical bond between the cyclo=-
pentadienyl rings (11).

A beryllium atom has been incorporated into an icosa-
deral carborane via reaction of dimethyl- or diethylberyllium
diethyl etherstes with (3)—1,2-3902}113 in ether/benzene med=-

ium (12). The product, B9BeC H, 4 -OEt, reacted with trimethyle

2
amine to displace the ether, giving B93e02H11-NMe3. The

structure shown in Figure 2 was proposed for these compounds.

CH, cH CH,

X

N

d

O su @ cn

Fig. 2. Proposed structure of (3)-BeN(CH3)3-1,2-BgC> H, ;- The diethyl etherate presumably has same
gross structure with (C2Hs )2 O replacing M(CH3)3. (12)
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