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An X-ray crystal structure determination shows that [ (MeC-C),BeNMe,] contains two independent 
centrosymmetric dimers in which the p-alkynyl groups exhibit quite different types of interactions with the 
beryl I i u m atoms. 

Reaction of dipropynylberyllium with trimethylamine gives 
rise to the complex (MeC=C),BeNMe, which has been shown 
by cryoscopic and i.r. measurements to be dimeric and to 
contain a Be2C, ring system.l Two likely structures (1) and (2) 
may be postulated for the compleq. 

In [(MeC=C)MeBeNMe,], the bridging propynyl group 
effectively functions as a 2-electron donor [type (l)], although 
asymmetry of the Be-CX angles [135.9(3) and 146.9(3)"] 
indicates a weak m-interaction between the alkynyl group and 
beryllium.2 We now report the crystal structure of [(MeC=C),- 
BeNMe,],, one of a limited number of structural studies of 
organoberyllium compounds containing (Be2C2), ring sys- 
t e m ~ , ~ ' ~  and the first example of a dialkynyl-beryllium 
complex. The unit cell is found to contain two independent 
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dimers which afford an ideal opportunity for comparison of 
the structural types (1) and (2). 

Figure 1 .  [(MeC=C),BeNMe,],: molecule 1. Selected bond dis- 
tances (A) and angles (O): Be-C(1*), 1.904; Be-C,Me, 1.719; 
Be-C(1), 1.836; Be-C(1)-C(2), 154.9; Be-C(1)-Be*, 76.6; Be*- 
C(l)-C(2), 128.5; C(l)-Be-C(l)*, 103.4; e.s.d.s ca. 0.006 A and 
0.4". 

Figure 2. [(MeC=C),BeNMe,], : molecule 2. Selected bond dis- 
tances and angles : Be-C( 1), 1.763 ; Be-C=CMe, 1.735 ; Be-C(l*), 
2.042; Be-C(2*), 2.538; Be-C(1)-C(2), 168.6; Be-C(1)-Be*, 83.8; 
Be*-C(1)-C(2), 100.2; C( 1)-Be-C( 1*), 96.2 ; C( 1)-C(2)-Be*, 52.4; 
e.s.d.s ca. 0.006 A and 0.4". 

Crystal data : Crystals of (MeC=C),BeNMe, are triclinic, 
witha = 9.115(1), b = 13.519(1), c = 8.384(1)&a = 102.8(1), 
p = 99.0(1), Y = 94.8(1)", space group Pi, 2 = 4 (two 
independent dimers), R = 0.076 for 1493 independent re- 
flections having I /u( l )  > 3.0.t 

The beryllium atoms are in approximately tetrahedral en- 
vironments in the two independent centrosymmetric dimers 
(Figures 1 and 2) and, while both Be,C, rings are crystallo- 
graphically required to be planar, the four-membered rings 
have quite different geometries. Molecule 1 (Figure 1) is 
tending towards structural type (l), with the p-propynyl 
groups functioning as 2e donors. There is, however, some 
asymmetry in the Be-C(1)-C(2) angles [154.9(4) and 128.5(4)"] 
which indicates limited n-interaction between the C(l)rC(2) 
bond and Be*. In contrast, thep-propynyl groups in molecule 
2 (Figure 2), which tends towards type (2), function as 3e 
donors, being involved in u- and n-type interactions to the 
two beryllium atoms. The differing bonding of the p-propynyl 
groups in the two molecules results in one Be,C, ring being 
predominantly electron-deficient (molecule 1) while the other 
ring is effectively electron-precise (molecule 2). In support of 
this we find the Be-Be* distance in molecule 1 to be con- 
siderably smaller than in molecule 2 [2.319(6) and 2.549(6) A], 
indicating cross-ring metal-metal bonding to be more im- 
portant in molecule 1. Additionally the Be-C( 1 )  distance in 
molecule 2 is similar to the Be-C (terminal) distance whereas 
the Be*-C(1) distance is much longer and also the beryllium- 
alkynyl carbon atoms approach colinearity. The presence of 
greater Be.**Be interaction in molecule 1 is accompanied by 
an opening of the C(1)-Be-C(l*) angle from 96.2(4) to 
103.4(4)". 

Differences in the geometry of the two Be& ring systems 
cannot be attributed to distortions arising from inter- or 
intra-molecular contacts; rather the co-existence of the 
different bonding modes in the two rings ['-propynyl(2e 
donor) + Be - - - Be interaction vs. p-propynyl(3e donor)] 
indicates the overall energies to be very similar. 
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