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On the Quadrupole-coupling Constants of Halogen Atoms in 
Methylmercury Halides 

By E. V. BRYUCHOVA* and G. K. SEMIN 
(Institute of Organo-Element Compounds, Academy of Sciences of the U.S.S.R., Vavilova, 28, Moscow, U.S.S.R.) 

A comparison of the crystal structure of MeHgCl higher for the vapour phase than for the solid phase. The 
with the quadrupole-coupling constants of halogens in ratio a [ =eQqze (solid)/eQq,, (vapour)] is 0.91 1, 0.916, and 
MeHgHal (Hal = Cl,Br,I) in the vapour and the solid 0-913 for MeC1, MeBr, and Me1 respectively.'? This ratio 
phase shows that mercury and halogen atoms are bonded changes sharply, if, besides van der Waals interactions, 
by intermolecular co-ordination bonds. other forces like co-ordination and hydrogen bonding 

provides the cohesion in a crystal.2 
FOR molecular crystals with van der Waals intermolecular In halogen n.q.r. spectra of organomercury compounds 
interactions, quadrupole-coupling constants of halogens are abnormalities caused by intra- and inter-molecular co- 

Summary 

-f This is also valid for molecules where the halogen atom is attached to a less electronegative atom. 
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ordination interactions Hal - - - Hg have been o b s e r ~ e d . ~ , ~  
A comparison of the halogen quadrupole-coupling constants 
in MeHgHal in the vapour and solid phases shows rather 
low a-values. 

hT.q.r. spectra of 36Cl, TnBr, S1Br, and lZ7I at  77 K, quadru- 
pole-coupling constants in the vapour phase taken from 
microwave spectra,6,6 and a ratios are given in the Table. 
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0-2 A while the length of the C-Hg bond does not change 
(compared to the vapour phase) and is 2-06 A. 

The fact that a for MeHgCl is higher than for both Me- 
HgBr and MeHgI may be due to an increase in the amount 
of n-bonding, between the mercury and halogen atoms on 
neighbouring molecules, as the atomic number of the halogen 
atom increases. 

TABLE 

N.q.r. spectra of halogens and Hg-Hal bond lengths of methylmercury halides in vapour and solida 

r 

Compound 

Solid state 
----h--7 eQqrs 
N.Q.R. frequency solid 

1/2-3/2 (MHz)‘ (MHz) 

eQqzz solid Bond length 
vapour eQqze vapour Hg-Hal (A) 
(h5Hz) (4 vapoure 

eQQss 

?~IeHg~~Clb . . . .  . .  . .  14-75 29-5 - 42 0-70 2.282 
MeHg7QBrb . . . .  . .  . . 121.20 242.4 + 360 0.69 2.406 
bleHg8lBr . . . .  .. . . 101.27 202.6 + 290 

2.528 MeHgle71d . . . .  . .  . . 127.42 849.5 f 0.3 - 1674 0.51 

a The accuracy in measuring n.q.r. frequencies is f0-06 MHz. b In the calculations for a the asymmetry parameter for MeHgCl 
and JleHgBr was assumed to be zero. c 3/2-5/2 for MeHg187I is 254.85. d r)  0 & 1.8%. e Hg-Hal for solid MeHgCl is 2-60 A. 

The value for MeHgI is the lowest known up to now. 
These large changes in quadrupole constants may be due to 
intermolecular co-ordination interactions Hg - * Hal. X -  
ray data, available for MeHgCl only, supports this hypothe- 
s ~ s . ~  A structural pattern where four neighbouring mole- 
cules have non-parallel Hg-Cl bonds exists, MeHgCl having a 
linear configuration in the vapour as well as in the solid 

There are intermolecular C1 - - * Hg contacts in 
the crystal. The Hg-Cl bond in the crystal is lengthened by 

From the n.q.r. data i t  is expected that the increase in 
bond length on going from the vapour to the solid phase 
should be greater for the Hg-Br and Hg-I bonds than for 
the Hg-C1 bonds. 

The authors wish to thank Dr. V. I. Pakhomov and 
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