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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-
vls and cyclopentadienyls. Partial results are shown in Tables 1
and 2. Others have reported MO calculations on CH;BeH and (CH4) ,Be
(2), CNDO/2 MO calculations on (CH3),Be-amine complexes (3), ab
initio single determinant MO calculations (STO-3G, 6-31G*) on
CH3BeH, CH,Be, BeH,, HBeBH, (4,5), ab initio unrestricted Hartree-
Fock calculations‘(4—3lG and STO-3G) on CH2=C(BeH)2 (6), ab initio
SCF MO Gaussian 70 (STO-3G, 4-31G) calculations on carbonium ions
stabilized by BeH substitution, e.g., [CHZBeH]+ (7). The following

dissociation energies were calculated:

+ +
—_——————— H
[CHZBeH] CH2 + BeH
+

BeH

CH
3O/
C
|
H

—————>  -CHyCH + Ben’

(CH,=C-BeH] © ————> CH,=C: + BeH'

(Continued on p. 6)

Previous survey see J. Organometal. Chem., Vol. 143 (1977) p. 129-139.

References p. 8



2v'8 8°Lp H8q sa® (do-.U)

AR 9° Ly PSq og’ (do-_u)

26°T . 998 S 1Y > H2098d0- 1y
LT 576 6 e A8y HOZ028dD- U
£r°0 288 6°12 ®3 Hogdd- u
£80°2)20° 4 (v9°6)88°6 LLet 5 #98d0- U
9201 7*00T- g 7 (wog) o

69°TT 6571~ Pe P (wom) o

p(9¢°6)2p°01 L*8S- ey aglam

£9°0T S 6TT- 425 Caa’on

p(L97 0TI LL 70T 2 Ly- Mma oglon

p0°p 0r 11 59~ 25 naCualuealy
LT°81 0°95- Plq Cualuoguaty

98°71 9°pG- PEq natueat nan

8L 0 06771 L*9z- Ay noalualy
£0°0 88771 0°TE- 2E, uegt nay
LT 11 p*LOT- Peq 84tsq

0T° 1 8" gy~ Yq ‘ Pulag

92" 21 (,8=) 9§ g CHog

a‘n Afp ' 1a1 pTou Hmox~wuHmowr< dnoas 3utod punoduop

(1) soT13x8doxg 1eorsAyg :spunodwo) wntyrAzag
-ouebrp UC SUOTILTNOTED OUNW JO S3Thsay

spunodwo) wnTTTAx@g Jo satixadoxg Acu>ummnovﬁoum~:oﬂmu

‘T "ETEYL



'TepusTTAN *H pue ‘YNOISIBW °W'Y ‘pueieey 'V ‘yiesaglg ‘v ‘oyired ‘L
Teucszad “uewpoon ‘Mg

*3"D ‘sazqueyd g 'q, “(0L6T) £9LT

*uoryewrxordde uoxjzosta~-3TRY SY3 buTtsn peIRINOTRY, ‘weIoRY3 s,ueudooy Butsn cmuMHspHmom.

p

“(GL6T) Tiz ‘S8 ‘'WSYD ‘TB3OUOUEBI0 - [

1 *UOTIBD TUNWWOD

*{OL6T) THL °Y 0085 “Wweyd 'o ‘HurrydOorD *4 pue ’gs8leod

‘TIWTYD ‘005 ‘1INg ‘maBysy o pue ‘AasTey ‘soxong "W,

99 "¢
85°¢

GE'1
6%'0

£s°2

0L°6
L9°6
pO°TT
8y°T1
L5° 11
9% TT
9L°8
8E°8

b9~
6 6=
021t~
0'EET~
D 2g-
9°GG~
8°'B¢t
8 Tt

Cua’yordo- U
mmmmmmmosm:
nafnoaonsat uan
tyaluoaCousg’uyaty
Cyalusgon

nat nogeon
mmmﬁmu;ﬁ:v

mxclmxc
2 1 |gud g

£

References p. 8



0ET'T ‘S2T'T MO ‘LTT'T 'pTT°T “Ho‘see-1 %oea‘ges T Yoo Yoo Coglon
® (6°€TT) 8°TTT HOPE(869°T) 099°T D@8 PEq sgCan
9'8TT 'HE'H ‘T16°T €98 ‘60E'T “wg 'p9T'T 'HE Peq  Zygtuegluglu
(°LTT) p*TTT THE'H
p (06L*T)6LL'T €98 (€0E°T)2he T THE(OT T)LST T “HE PEq netueat Han
2'TZT °88H ‘€06°'T €98 ‘€pS T THOE '94z°T *HOE ‘99T°T &H A2y Hoa’HACH
eSL'T gog ‘Tie 1 wed ‘Leze1 YHew ‘9sT'1 aM Ay neatuan
8T0°z ogo8 ‘06v°T THow 'sgz'T *Hes P2y 94tog
§60°Z °€9E ‘y0S°T 'HO® 'S8Z*T Hed izq Pulog
8.2°1 Heg =g Cheg
069°0 H,H '298'T ,HoE ‘T6Z'T Hed Az, Pyog
97L°0 H.H '80L°T (Hog '€Sz°T Hed % e
o . (€pE*T) T62°T HoG g .Hag
o (21€°1) LbZ*1 Hed Amy +Heg
: POET'E © ‘p9zz ® Plq tlog
q (¥85°€)¥OL'E ' (LBZ"2)060°Z © Ueg tlag
068‘1 ‘ogog Pl bog
FER soNTeA TeOTI38W086 303 sanfea (psqo) ,PoTeD m“mww 9TNOBTON

(T) S9oTx39WOSH reTNOSTON :spunodwo)d
wntTTAzaqouebIQ U0 SUOTILTNDTED OQNW JO S3Tnsay

*7 FTAVL



rsantea
mwmuw><x .umpoav LyT2 ‘9¢ ‘~PuUedS "wWayy ©IOV ‘puBTBEH Y pu® ‘uasaapuny ‘9 ‘maixq *¥°dg
‘(896T) TEOE ‘T¢ ‘°PUBDS ‘uwdYD ©30Y ‘pueteed 'V !(§961) bepg 'O¢ ‘‘SAUI WOUO [ ‘pueTeey 'y
pue ‘ussueTiseq ‘O ‘usbutuuswiy ¥y * (pL6T) €GT ‘87 ’'DURDS ‘WBYD BIOY ‘YRAON ‘d°d pue
DUBTE®RH °Yy ‘II 9Tqe] 'J 90UdI9IdMUpR  “(9L6T) 6TYS ‘86 ‘00§ wdUJIwy'r ‘aydod *v'rL pue
‘19boag ‘¥ ‘IIADTYDS *Y'A°d ‘Brorsdy ‘x ‘stuwsp *qd ‘TTTA Q'L ‘SUITIOD gL :39S sTseq
9¢ e U3aTm weaboxd g, uerssnes syjz Buisn pajzeInored .Amomﬁvlwmmm ‘¢z ! +pueoss ‘wayy eioy
‘uebiow *7T°D pue ‘puereeq 'y ‘usbuTtuuswiv °Ve .Amhmﬂv LLLE ‘65 ‘*SAYa weUD L ‘Basqpay *y
pue ‘bIaqpsH *7T ‘udsIDPUND ‘Op "0961 ‘PN ‘UO3BOUTId ‘pURIJISON UBA ‘pd puz ‘/ ,SOTNOSTOW
OTWO3RTQ JO BI3oadg palvIjUI *2aNIONIIS ILINODTOW pue ex3zoadg IeTNOITOW, ‘bisqzasy ‘99
*(£96T) €92 ‘B ‘*I93eW 'TOON °L 'TTTH '¥'N pue AejoeW °*H'DL*M °J0 {SUOTSUaWIpP 1799 3Tun

ay3 9Ie o pue mn * (sevaabap urt) xommac 9Tbuer puoq pue (swoxisbue urt) (4, ¥ yibuat puog,

~ \ 089°T °€p0 ~@wm.ﬁ AZ A
. 0 4 . .
yOgO ‘6SV'T (0,0 ‘E9E"T ,0.0 '68€°T (DO ‘E€8°T 0°H o) ,, P
(9TT'T) ¥80‘T HO'(22p'T) §Sp'T DD (ST6°T) s ¢

L Tz0°z D°€ ‘818'T “nem’ {82'1) 0€z'T IHE' (91" T)6ST'T “HE o) Ha mmmao-mc
(9TT'T) ¥80°T HO ‘(gev T} y96¥ T DO mﬁmﬁm.ﬁv y610°C s

C 0o’ (8L°T) TT9'T AHOE(6Z°T) TLZ'T “HE'(0LT'T)99T'T “HE o N=mmmomau-m:

T (Szv*T) 6YY°T D0(L06°T'962°2)TLOZ Ood PSq mmNAmo-mcv
(82p°T) LSP'T AG

q 20 ‘{TE2°T) 60Z°T D=0/ (616°1) €66°T @€' (FE€9°1)609°T D94 0 =omummmu-mc
. (060°T) ¥80°T AS

) HO! (ZEP°T) 8GP'T J0'(6T6°T) T66°T O9€’ (0Z€'T) S8Z°T Hod ) mwmmo-mc

3 (ze9'T) 959°1 880  '7g Y (mew)0

3 (0€9°T) 9€9°T °€D Pr ¥ (gom) 0

€' TTT'P° 80T HOD ‘TTT'T 'TZT°T HO'6°STT D09E‘LZS°T 00/699°T Dod e, sat3a



6

Similar calculations were made to determine the stabilizing effect
of BeH and other substitution on Déh pentacocordinate carbonium
ions,[H3C(BeH)2]*in the case of BeH substitution (8). CH3BeH
was included in these calculations. :

Also reported have been ab initio MO calculations on the
reactions of Be(23P) with CH, (9) .

Tﬁe most popular organoberyllium compound for calculaticns
has been dicyclopentadienylberyllium, with calculational studies
having been reported by Dewar and Rzepa (1), Chiu and Schéfer (10),
Demuynck and Rohmer (11), Marynick (12), Jemmis, Alexandratos,
Schleyer, Streitwieser and Schaefer (13) and Liu (14). MNDO,
ab initio MO (STO-3G) and PRDDO calculations seem to agree that
the w-o structure, 1, is the most stable. It would appear, A

Be
H

L3

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 CSHSBeH to be a stable
species. A CSv structure with n> bonding and considerably great-
er covalent bonding than in CgHgLi was indicated (13).

A theoretical (ab injitio ST0-3G,SCF) study of beryllium
cyclooctatetraenide, BeCgHg, also has been carried out (15).
A structure in which the divalent beryllium cation is outside,
rather than inside, the Cg plane was found to be more stable.
Also considered was the possible structure of CgHg(BeH) 2.

2. EXPERIMENTAL STUDIES

Details of the process for the preparation of beryllium
hyéride 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 pyrolysié and ether cleavaqge. Also examined
was the pyrolysis of (27C4H9)2Be, ‘(i-C4H9)2Be and its diethyl
etherate, (t-C Hg),Be, (i-CqHg)} (£t-CgHg)Be and (Me;CCH2)2Be-OEtj.
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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 BeH; has been described
(17).

The methylation of norbornanones by dimethylberyllium has

been examined by Ashby and Noding (18):

(0]
N 1) (CH3)Be CHy OH

CH3 >
Et,0
25°C
2) Hzo%

CH3

1N

In a competition of 2 and 3 for a deficiency of dimethylberyllium,

the methylation of 3 was favored by a factor of two.

3 -

The redistribution reaction was used to prepare cyclopenta-
dienyl (methyl)beryllium and the cyclopentadienylberyllium
halides (19)}:

no solvent
(CSHS)ZBe + BeY, > 2 CgH BeY

(v = CHy, Cc1i, Br, I)

Cyclopentadienyl (methyl)beryllium, a volatile liquid, and the
CgHgBe halides, all solids, are stable to redistiibution and
highly air- and moisture-sensitive. In benzene they are mono-
meric. The structure determination of those compounds where Y =
Cl and Br by gas phase electron diffraction has been detailed

CH
3’
Beryllium Annual Surveys. Their IR, proton NMR and

in previous
mass spectra were studied. Another group has reported the
vibrational spectra of CgH_BeCl and CgDgBeCl (20). '

References p. 8



Gaines and his coworkers have prepared Be(B3H8)2, CSHSBe—
B3H8 and CH3BeB3Hg (21). The latter is a dimer. The reactions
used in these syntheses are summarized below.

BeCl, + 2 CsB3Hg —novw-———> Be(B3H8)2
Be(B4Hg), + NaCgHy —————3 CgHgBeB;3Hy
Be(BjHg), + (CH3),%20 — 3 (CHyBeB3Hg) ,

The lH and

reported were the gas phase proton and
(21,22). .

Although organoberyllium compounds are not involved, worth
noting is a study of the thermochemistry of some beryllium f-di-

1l nmr spectra of these compounds were studied. BAlso

1lg wmr spectra of Be(BH,),

ketonates and the determination of their Be-O bond energies (23)

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

X N\
7
<

4
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