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IA. Introduction 

r.1erou:ry was one of the first metals known to man. 

Aristotle mentioned mercury in his 111letereology 11 320 BC and 

Theophrastus, 300 BC, spoke of liquid silver or quick silver 

as being obtained by rubbing cinnabar (HgS). Dioscorides stated 

in the first century that the metal was obtained by heating 

cinnabar with charcoal in an iron pot. In 1759 J.A. Brown 

demonstrated the .c1etallic nature of mercury freezing it to a 

solid metal by cooling it with a mixture of snow aad ni trio 

acid. 

Accordiag to the definition of organometallic compounds, 

orga.u.omercury compounds are substances which con.tain at least 

one Hg-0 bond. 

The known organomercury (II) compounds are of an enormous 

number and variety. They include the alkyls and aryls, the 

"salts" of the type RHgX and various polymercury compounds. 

Compounds having alrno st every lcind of functional group in the 

organic part are b1own. In recent years a number of organa­

mercury complexes have also been reported. 

IB. Routes to orgar.~.omercury compounds 

Dialkyls ~ld diaryls are conveniently prepared by the 

action of G-rignard reagents on anhydrous metal halides. The 

alkyl and aryl mercury halides are obtained by a wide variety 
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of routes. Generally the Grignard method is quite convenient. 

lU!MgX+ HgC12 -~) RHgX + MgOlz 

The reaction between mercury and methyl iodide ill sunlight 

'das discovered in 1d53 by .l:!~rankland : it is still a very simple 

and effective vJa;y of making methyl mercurJ iodide. 

The orgau.omercury compounds may also be formed by the 
l 

use of alkyl or aryl halides and sodium amalgam , diazo com-

powlds, diazonium salts2-4 , decarboxylation reactions, mercura­

tion of ar3matic compounds and by the reaction between mercury 

halides (or acetates) and olefins or acetylenes. 

IC. Organomercur.y(I) compounds 

Organomercury (I} compounds are virtually unknown. 
I 

Casanova et al claimed the preparation of di-n-hexyl-dimercury' 

by electrochemical reduction of 1,6-dibromohexane at a mercury 

cathode, but Avaca et a.l subsequently obtained polymeric Hg11 

products from reactions of this type, and doubted whether Hg
1 

was present6• Butin et al have reported that RHgHgrl species 

formed at a mercury surface during electrochemical reduction 

have short life time7 • Blues, Bryce-~mith and Karimpour pre­

pared orgru1ometallic ketenide derivatives of mercury(I), which 

they claim to be the first examples of stable organomercury(I) 
8 compounds • 
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ID • .Properties and structure of organomercury compounds 

Although the cheuistry of cadmium is essentially homo­

logous to tha. t of zinc, mercury is more different than similar 

to zinc and cafunium both in the properties of the element and 

in its compounds. Thus the orga;.1omercury compoWlds RzHg and 

RHgX are stable to air and ·water but the corresponding zinc 

and cadmium compounds are unstable to air a..'ld water. Some of 

the physical properties of org~1omercury compounds are summa­

rised in Table I. 

Compound 

Hghle2 

HgEt2 

Hgllpr2 

Hg1Pr2 

HgnBu2 

Hg1Bu2 

Table - I 

Physical J:roperties of Orgar.~.omercury Compounds 
( :E'ror.tU Comprehensive Inorgan.ic Chemistry t Vol.3, 
edited by J .c.Bailar JR., H.J .Emeleus, R.J.~yholm, 
A.i?.Trotman-Dickenson, Pergamon .Press) 

lvi .:p • B.P. Density R.I. 
(Oc) (OC) g cm-1 

92.5 3.069 1.547 

159 2.466 1.548 

190 2.021 1.517 

63/10 mm 2.002 1.526 

105/7 mm 1.778 1.506 

Subl;> 100 206 1.768 1.497 

Contd •• 



Compound 

Hg(n-pentyl) 2 

Hg(n-hexyl)2 

Hg(Vieyl)2 

HgPh2 

IvieHgOl. 

EtHgCl 

~HgCl 

PhHgCl 

_,_ 
Table- I (Contd •• ) 

133/10 um 

158/10 mm 

59.5/20 mm 

121.8 
(~ubl.} 

204/10 nnn 

170 
( Subl.) 100) 

193 
(~ubl.) 40) 

130 

271 

Density 
g cm-1 

1.637 

1.536 

2.318 

4.063 

3.482 

R.I. 

1.499 

1.497 

The RHgX compounds are crystalline solids whose proper-

ties depend on the nature of X. When X is an atom or group 

which cru1 form covalent bonds to Hg, for example, 01, Br, I, ~~, 

SCl'i, OH, the compound is a covalent non polar substance more 

soluble in orga~.l.iC liquids than in water. When 1.. is so!- or 

uo; ' the substance is salt like and presumably quite ionic, 

- +-for instance, L .R.Hg_fl~o3 • Acetates behave as weak electrolytes. 
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The equivalent conductivities of some methylmercury salts are 

shown in Table-2. 

0.71 

~ble- 2 

Bquivalent Conductivity of Methylmercury 

( -1 2)9 Compounds Ohm em 

(0.1 N} 

4.92 57.40 101.00 

The dialkyls and diaryls are non polar, volatile, 

toxic liquids of low melting solids • ..:Ul are thermally rather 

unstable and light sensi·~i ve, uut can be kept for months wi thou 

great loss. 

Structural investigations of various n::inds show that 

the organomercury compounds have a linear C-Hg-C or C-Hg-X 

skeleton; these include an electron. diffraction study of 
10 . 11-13 14 

HgMe2 , X-ray studies on Hg.l?h2 , Hg(p-Tolyl) 2 and Iil.eHgC.Li 

(also neutron diffraction)15 , and micrmvave spectra of MeHgX. 

(X= 01, Br}16• Vibrational spectra of r1leHgX {X-:. 01, Br, I, 

CN)17 ,18 and rotation-vibration spectra of gaseous hleHgX and 

solid and gaseous deuterated analogues (Cl, Br, I)19 are all 
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consistent with a. linear c-Hg-X skeleton.. X-ray data for the 

20 11,21 l . d. t phenylmercuric halides and di-phenyl mercury a so ~n ~ca e 

the existence of linear CHgX and 0-Hg-C skeletons and of a 

. 1 13 ··~ 1 . +' centre of symmetry in d~phemy mercury • trom an ana y s~s OJ. 

the vibrational spectra, both the phe;..Lylmercury halides and 

diphenylmercury can be considered as molecules with C2v 

symmetry. The determination of the structure of diorthotolyl 
22 

mercury by single crystal X-ray methods shows that the crystal 

cousists of individual molecular w.1.i ts with the mercury atom 

located on the crystallographic 2-fold axis of symmetry. The 

0-Hg-C fra@uent is nearly linear with an angle of 178.0(4°}. 

The metnyl groups lie on the same side of the molecule and the 
0 

rings are ~fisted with respect to one another by 58.9 • The 
0 

Hg-C bond distance is 2.09(1)A. The structure of mercury(!!) 

bis pentafluorophenyl has been determined by X-ray diffrac-
. 23 

t~on and involves almost linear C-Hg-C bonds. These deriva-

tives are appreciab~ better Lewis acids than the correspond­

ing nonhalogerJ.ated species. 

The IR spectrum and general reactivity of Hg(C5H
5

)
2 

led to its formulation
24 

as a 6 bonded derivative; several 

studies of its !~lR spectrum show that it is stereochemically 

non rigid
25 

with rapid changes in the point of attachment of 

mercury to each ring. The c5H5 ring can simultaneously form 



-7-

part of a il -cyclopentadienyl system, as evidenced by the 

recent preparation 26 of ( C5H5l!'e05l4) 2Hg and L-( CO )3Mn( C5~l7 2Hg. 

On the basis of IR and NMR iu.vestigations, dicyclopentadienyl­

mercury, cyclopenta.dienylrnercury halides and cyclopentadienyl 

metnyl mercury studied in situ were assumed to be sandwitch 
27 

11-complexes • 

Dipole moments of Hg(aryl) 2 derivatives in benzene 

a.nd decaline are non-zero but ama1128; this may reflect the 

easy deformability of the 0~ angle. Vibrational spectra 
29 

confirm that low-lyin.g ben,ding modes are easily excited • The 

.:.nagnitude of the dipole moment of etbylmercurJ halides indicates 
30 

that the Hg-halogen bond is partly electrovalent • 

In the dialkyls of mercury, the mean bond dissociation 
-energies, D(Hg-R) are of the order of 20-30 KCal/mole, imply-

ing that Hg-0 is norn~ly rather a weak bond, and that mercury 

alkyls should decompose on heating. Although this is the case, 

it has transpired that Hg-0 bonds are more stable to heat tban 

indicated by the D values31 • 

The oxides aJ.ld sulfides, (HJ:ig) 2o and (RHg) 2s are 

monomeric, while alkoxides such as PhHgOMe appear to be cyclic 

trimer
32 

• In the solid state bieHgOSi~:Ie3 is tetrameric with a 

cubane like structure but it becomes monomeric in solution33. 

IE. Complexes of orgaaomercury compounds 

In the last decade there has been increasing interest 

in the co-ordination. chemistry of orga.u.omercury compounds. Of 
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the alkylmercury compounds, methyl raercu:cy(II) has received 

extensive u1vestigation presumably for the following reasons: 

l:Ietb..ylmercury( II) is regarded as one of the simplest 

Levds acids as its co-ordination geometry is restricted almost 

entirely to linear geometry
34

' 35 • As esse.c.Ltially unifWlctional 

cation it has been studied extensively as a prototype soft 

acid
35

'
36

, as a model spectre scopic probe for binding of metal 
37 

ions to co!n.plex molecules and has also received attention 

owing to its role as a toxic specie~ ~ld its use in studies oi 
. 35,3e . 35 

pozynucleotl.des and prote~ns • 

The survey of literature reveals that the ability of 

two-coordinate mercury to i'or1:1 complexes wi.th bases is very 

dependent upon the nature of the e;roups attached to mercury. 

1'hus while mercm-y(II) chloride is well know11 to form a wide 

39 
range of ad ducts with both mono-dentate and bid en. tate ligands 

no complexes have been isolated for mercury dialkyls. The re­

lative electronegativities of mercury and the adjoining groups, 

together \Vi th the resulting influence upon the formal charge 

on mercury, appear to play an important role in complex forma­

tion. Thus the i.nabili ty of mercury dialkyls ~o form stable 

complexes may be due to the similar electronegativities of alkyl 

groups aud. mercury (Ca.2.3 and 1.9 respectively)40 , ar1d hence 

the resulting low formal charge oa mercury. Replacement of alkyl 

by more electronegative groups would be expected to enhance 
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stable complex formation. Certainly the presence of a halogen 

in the organomercury halides, RHgX, does appear to increase 

the acceptor character of mercury as will be evident from the 

survey that follows. ;:;ubstitution in R2Hg by electron with­

drawing substituents in R should also increase the formal charge 

on mercury, thereby enhancing the formation of stable addition 

coupounds. 'fhus, bis ~ trini trometbyl) mercury 41 and bis ( fluo­

roalkyl) mercurials
42

'
43 

form a wide range of isolable com-

plexes, in contrast to the mercury dialkyls themselves. Simi-

larly, while diphenylmercury gives rise to weak complexes of 

the ~pe P~Hg.2L (L s phen, dmp, 2,4,7,9 __ tetrametbyl-1, 
. 44 45 

10-phenanthrol1ne ' , bis (penta fluorophenyl) mercury addi-
46-49 tion complexes are more numerous and stable • 

Organ.omercury complexes reported so far can be con-

veniently discussed under the following heads. 

(a) Complexes of organomercury salts with neutral donor 

molecules. 

Generally adducts of orga.w.omercury salts with neutral 

ligau.ds rnay oe isolated when the neutral molecule is coordi­

nated more strongly to the mercury atom than the counter ion. 

tinder the c::..rcumstances, the ligand replaces the anion which 

is forced out into the outer sphere oi' the complex. 

Coates and his cov~orkers50 ' 51 have isolated and identi­

fied a great nwnber of complexes of the type (RHgL)X, w·here R 
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r~ be Me, ~t, Pr or Bu; X = Cl, Br, I, 0104 or BF4; L • 

r.re
3
P, Et

3
P, MezPhP, Et3As or £>h3As, 'Nhich slowly dispropor­

tionate. They also observed it ear""ier that the reaction 

betvveen MeHgi and ~t;# in ,t;tOH gave a crystalline complex which 

slowly transformed to give the final products. 

2RHgX+2Et';/ --~) (Complex) 

The formation of organomercury co-ordination complexes 

as intermediates was also supported by the observation
52 

that 

addition of (C6H5)3P increases the conductance oi dilute solu­

tiou of C6Hf5HgCl in dioxane-water to an extent consistent with 

the formation of a. 1s1 complex. However, phenylmercuric chloride 

was the only mercury compound isolated from the reaction mix-

ture. 

··,/hen X. = 0104 , the complex did 11ot undergo immediate 

dis~m-~..ation. '.l:hus met.bylrnercury perchlorate gave isolable 

complexes not only v.< th phosphines, but also with triethyl and 

triphenyl arsine and with pyridine. 'fi th aromatic organomercury 

derivatives, only the phenylmercury nitrate/triphenylphosphine 

complex was isolated. L'llffi studies have shown that only 1:1 

adduct is formed when MeHgCl reacts with PMe;3 • 
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A variety of nitrate and tetrafluoroborate salts of 

- J+ -complex organomercucy cations, L Me 3.P - HgC% , L Me3As -

+ - J+ - J-+ HgCH3J , L Me2s - HgCH3 , L Py-HgC% has been prepared 
54 and studied by Raman, IR ru1d l~R spectroscopy • 

In ~ contrast to the lack of success in isolating 

an adduct of phenylmercuric chloride with triphenylphosphine, 

bidentate ligands such as 1,10-poenanthroline (phen) or 3,4, 

7,8-tetramethyl-1, 10-phenanthroline (tmp) readily added a 

phenylmercuric chloride molecule to give crystalline com-

1 
55,56 

p exes • 

Ju the basis of lR data obtained for these complexes, 
55 56 the following structure has been suggested ' • 

Conductivity and molecular weight measurements in acetone 

solutions of the complex PhHgCl.phen indicate that in this sol­

vent the complex is corn.pletely dissociated. In boiling benzene, 

h d . . t. 57 owever, lssoc~a lon occurs 
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However, no dissociation occurs for PhHgCl.tmp even 

after boiling for S hr. in benzene. 

Complexes of RHgX are mostly ionic in nature having 
+-

the structure L-REgLJX., (L -R3P, R3As). Hovvever, Ph..lig.L 

(L = phen & trap) are apparently non ionic. 

Orga;..~.ometallic corupounds of mercury are soluble in 

pyridine and ethylenediamine, from which they are recovered 

58 tu1changed • l'f.~a.Ynard and Howard observed that the conductivity 

of an aqueous solution of metb;ylmercury acetate was increased 
59 

by the addition of pyridine • This suggests coordinate com-

bination of the pyridine and the methylmercury group. 

Chelate complexes of Rilg+ cations (R :Me, ?h)60,Sl 

with 8-hydroxyquinolule have also been isolated and charac-

terised. 

Oot~lex formation involving neutral ligands has been 

extensively studied by polarographic methods for pheny~nercury 

cation in metbylene chloride 
62

• The effect of ligand concen­

trations on the half wave potentials of PhHgOl04 solutions 

suggests the presence of 1:1 complexes. The method has been 

used to study complexation with tetranydrothiophene, pyridine, 

he.x:amethyltriamidophosphate, tetramethylurea, dimetbylsuli'oxide, 

dimethylforr~ide, methanol, acetonitrile and tetrahydrofuran. 

Complexes of CH3Hg+ a.r..ld PhHg+ with a number of substi­

tuted quinolines, 2, 2 '-bipyridines ru1.d 1, 10-phenan.throlines 
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have also been investigated in water and in aqueous dioxane 

by pH and pHg methods 
63

• .Jtabili ty constants show that the 

pheeylmercury complexes are more stable than the methylmercury 
64 

species. vw.1ty and Deacon ha.ve synthesised the complex 
+ -

LlvleHg(2,2'-bipy)J i..-J.~o3J , having a poternially bidentate 
50 

ligand which was first reported by Coates and Lauder • In 

view of the novelty of three-coordination in organomercu~f 
65 

chemistry Canty et al have studied complexes of this type 

by NMR spectroscopy and have also determined the crystal 

structure of the 2, 2 '-bipyridyl complex. They have also reported 

the isolation (eqn. 1) and preliminary study of a series of 

•• {1) 

complexes CMeHgLJ LNO~ (L = 2, 2' -bipyridyl, 1,10-

phenan.throli.u.e and related ligands) having three-coordinate 

mercur,y. The synthetic and spectroscopic studies of cationic 

complexes of metbylmercury(II}, L-:UieHgLJ L-i.i03J have also 

been. reported by Canty & rliarker 
66

• The coiuplexes L-M.eHg;LJ L-lfo
3

_ 

(L = pyridine; 2-methyl-, 3-metbyl-, 4-methyl-, 2-benzyl-, 2, 

4-dimethyl-, and 2,6-dimethyl-pyridine; 2,2'-bipyridyl; 3, 

3'-dimethyl-, 4,4'- dimethyl-, 5,5'-dimet~l-, ~ld 6,6 1 -dimetbyl-

2,2'-bipyridyl; 1,10-phenanthroline; 2,9-dimethyl-, 4,7-dimethyl-l 

and 5,6-dimetbyl-1, 10-phenanthroline) are obtained from addition 
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reactions in acetone. A co111plex of composition I'lieHglll03. tL 

is also formed with 3,3 '-dimetbyl-2, 2' -bipyridyl • .c.,vidence 

of coordination of ligands to the mercury atom has been 

obtained from the infrared studies. Proton magnetic resonance 

spectra indicate that the complexes of 2,2'-bipyri~ls (except 

for t~1ose of 3,3 '-dimethyl-2, 2' -bipyridyl) and 1, 10-phena.n-

throlines have three-coordinate mercury in solution. 

Geier, ~rni and Steiner
67 

have investigated the 

interaction of methylmercuric hydroxide with 1,10-phenanthro­

line, as well as with 2,2' --bipyridine, terpyridine and 

pyridine-2--azo-4-dimetbyl-aniline. They reported the formation 
68 

of chelate complexes. Oanty et al reported the preparation 

of some new linear complexes of the formula L-MeHgLJ.No3 

(L =substituted pyridines, e.g., 2,3-dmpy; 3,4-dmpy; 3,5-

dmpy; 2,4,6-tmpy; 2,3,6-tJUpy; 5-Et,2-mpy; 3-b"'t,4-mpy). X.-ray 

1·· 69- J and H .NMR studies of L iJeHgL .N03 (L = 4,4' ,411 -triethyl-2, 

2 •: 6', 211-terpyridyl and Di-2-pyridylmethane} show that 1!.~ 3-
terpy acts as a tridentate ligand in the solid state but as 

a bidentate ligand in methanol, while Py2c~ behaves as a 

bidentate ligand both in solution and in the solid state. The 

complexes were isolated as solids by the reaction of lV.ieHgl'l0
3 

wj_th the appropriate ligand. 

Raman studies 
70 

have shown the formation of OH3H~y + 

and CH3Hgl'iHt when MeHgCl04 is dissolved in pyridine and liquid 

' 
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+ 
ammonia respectively. MeHgl also forms CoH3HgtiH~ in 

liquid arnn10l1ia, but when dissolved ia pyridine, the neutral 
71 ' 

iodo complex is formed. Gardiner et al observed tnat the 

Raman spectra for CHgEt(Ol)J, L-HgBr(Me)J and L-HgMe(I)J 

dissolved in liquid aDmonia an.d liquid liD3 were quite different 

to those reported earlier for solutions in weakly coordinating 

non-aqueous solvents. These authors have interpreted the H.arnan 

spectra of the chloro arld bromo compounds in. terms of the 

:formation of L-RgR(i~H3 ) ;,J+catior1s. However, the iodo compounds 

appear to form dii'ferent species as shown below: 

The simple amine complex L-CH3H~~H3_7Cl was reported 

72 L- J by Brodersen and the related CH3HgNH3 • 0104 was prepared 

by Breitinger and Das
73

• ~he latter workers have collected 

infrared spectra for the crystalline perchlorate and fluoride 

and have carried out a normal coordinate analysis for 
74 

CH3Hgli% • 

It is suggested that the symmetrization reaction bv 
" 

awaonia goes through an intermediate formation of a. complex 

of the organomercury salt, for example' 
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Intermediate for~.ratton of a coaplex is supported by the pre-
75 

paration of complexes of organomercury salts with ammonia • 

Thermochemical studies on the adduct formation between 

arylmercuric halides (Ar = C6H5 , o-CH3C6H4 , p-CH3C6H4, 

o-ill13006H4 , p-C2H50C6H4, p-ClC6H4 , o-ClC6H4 , C6Cl5) and 4-

metbylpyridine, 1, 10-phenanthroline, i'J, N ,U' ,.N ' - t etrametbyl­

ethylene dia.r..r1ine and tertiary phosphines in benzene solution 

have also been reported76• The nitrogenous bases are shown to 

.J:.'orm 1 '1 adducts in solution and as axpected, the bidentate 

ligands form much stro.nger complexes than 4-raetbylpyridine. 

In both cases, however, the enthalpies of formation are low 

in.dicatin.g Hg-.1.~· bond to be rather weak • .c;vidence obtained 

indicated that tertiary phosphines cause symmetrization of 

ar.ylmercuric halides. 

Thermodynamic studies77 of the reaction of a variety 

of alkylmercuric halides (Me, Benzyl, ,~::;t, Pr, .Bu, cyclo.b.exyl) 

with Py, 4-rnpy, ph en, .1.'f, N ,l'f' ,N "-t etramethyl-1, 2- dia.minoethane 

( tmed) aad Bu3P indicate that the potentially bidentate bases, 

bipy ru1d phen, form much more stable adducts with alkylmercury( 

halides than the unidentate heterocJclic bases suggesting 
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chelation in the former. The enthalpies are however, smaller 

with bipy or phen, showing that only weak Hg-N bonds are formed. 
42,76,78,79 

This appears to be a common feature in organomercury complexes 

and according to Gradon et a177 this probably arises from mis­

fitting of the small chelate angle with the preferred near 

linear stereocheuistry of the mercury leading to poor orbital 

overlap in these cases. PBu3 forms dimeric adducts, (RHgX. 

PBu3) 2 of higher stability. 

n-Butylmercuric nitrate i.a benzene solution forms lJl 

adducts of type n-C4HgHgL(~~o2 ) with pyridu1e, 4-met~lpyri-

(line, 2,2'-bipyridine, triethylamine, tri-n-butylamine, tri­

n-but.ylphosphine, triphenylphosphine ~ld diphoa80 • The stabi­

lities and the enthalpies of formation have been determined. 
i.5 

A 4-coordinate adductAformed with tetrametbyl ethylene diamine. 

On the other hand, in water, acetone and acetonitrile, these 

+ -ligands form complexes of type .g_-C4HgHgL No2 • Distribution 

of n-C4HgHgN03 between benzene and water as a function of 

added ligand have also been studied80• 

Complexes of unsynmetrical fluorinated organomercurials, 

RFHgX.L (where L is a neutral bidentate ligand} are difficult 

to study since they are apt to readily disproportionation. Canty 

and Deacon
55

'
81

, however, have succeeded in isolating a number 

of complexes of the type CE)J!15HgX.L (where X is 01, Br; 1 is 
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2,2'-bipyridyl, 1,10-phenanthroline, 2-9-dimethyl-1,10-

phenanthroline and 3,4, 7, 8-tetramethyl-1, 10-phenanthroline). 

IR data suggest that these complexes ~re four coordinate and 

tetrahedral. l,.evertheless, conductivity and mol~cular weight 

111easurements have shown that even the most stable of these 

complexes is dissociated in acetone solution • .B'or the unsy-

runetrical compound Os015Hg01, complexes with 1,10-phenantbro­

line, 2,9-dimetbyl-1,10-phenanthroline and 2,4,7,9-tetrametbyl-

1,10-phenanthroline have been isolated55• ~he o6c15Hg.!.L 

complexes obtained, unlike the analogous c6.h'5Hg.X:.L complexes, 

disproportionate much less readily. 

The perchloro compounds, (Cl3C) 2Hg and Ol3CHgBr, have 

been reported to form 1:1 adducts with bipy and pyridine 

respectively82 , 83 and 
35

01 NQR spectra suggest that they form 

stable solvates when dissolved in ethers84 • ~rifluoromet.byl­

mercury compounds, CF3HgX (X= 01, I, 02CCF3) also form weak 

1Sl and 1:2 complexes with donor solvents such as acetone, 

pyridine, DMF and DMSO, THP (1:2 stoichiometry in DMSO, DMF, 

THF and acetone, A. 1:1 and l$2 mixture in pyridine) 85• 

Gradon et a1
77 

have investigated calorimetrically the 

reactions of trichloromet~lmercurials, CC13Hgcl and (CCls}~g, 

vii th a wider range oi' bases (pyridine, 4-mpy, 2-mpy, bipy, 

phen, BuNH2, Et~~H, pip, tmed, ?y-rlO, C4HaS) in benzene solution 
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It has been found that the perchlorocornpound CCl3HgCl forma 

stable adducts (cou~ared to those formed by alkyl mercury 

halides) with r~-bases aud also with tetra.bydrothiophene and 

pyridine r~-oxide but is symmetrised by phosphines. 

liietbyl mercury(II) chloride is the extremely toxic 

form of the heavy metal which has caused numerous deaths and 
86 

many cases of brain damage • Recent work has reemphasized 

the inherent biological dangers in mercury pollution to human, 

animal, and plant life in view of the apparent ease of conver­

sion of inorganic mercury to CH3HgCl by biological methylation 

processes u1volving, for example, methyl group transfer from 

t . 1 87,88 t . . . I d t 1ae hyl corrmo ds , pre sen ~n ru croorgan~sm. n or er o 

understand and combat the inhibitory effects of .L~eHg, a number 

of 'll orkers have undertaken the investigation. of complexes of 

MeHg+ with proteins and enzymes. 

'. 89 
~lmpson has deternined association constants of 

1aethylmercuric ion v;i "th nucleosides. Methylmercury( II) also 
90 forms a 1'1 complexes with glutathione • 

Proton HhlR spectroscopy was used to determine formation 

constants of complexes of OH3Hg +with a series of aruines and 

aminoacids in aqueous solution91 • The complexes with amines 

are formed only at intermediate pH since at low pH the ~nine 

is protonated and at high pH the complex dissociates to form 

MeHgOH. With amin.oacids, the site of CH3Hg+complexation is 
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+ 
found to be pH dependent. At low pH CH3Hg binds to the carboxy-

late group, at higher pH, to the ~1ino group. For example, the 

coordination of methylmercury( II) ion with 3-phe.nylala.Jiline 

L-PhCH2CH(NH2)C02H_7 shows a pH dependent equilibrium (eqn. 

2) between two complexes in which the ligand is bonded through 

either its amino or its carboxylate group 

H + L- Hgl¥le{H2.l~ CH( co2) CH2F h) J 

L-H@vie ( o2ccH(i~H3)CH#h ]J+ ••• ( 2) 

As expected, the equilibrium lies to the left-hand side at 

high pH, ar1d the concentration of the carboxylate-bound species 

increases as the pH is decreased. Bquilibrium analogous to (2) 

have also been observed ia the complexes with tyrosine C3-
(p-hydroxyphenyl )-alanine, L-dopa £"3-(3 ,4-dibydroxyphe.n.yl) 

92 
alanine_! and with 2-amino-4-phenylbutanoic acid93 • 

X-ray crystal structures of r.aethyl-L-cysteinatomer­

cury(II) and methyl-DL-methioninemercury(II) have been deter-

. d 94 .,..t f ~ne • ~ was ound that the OH3Hg moiety is bound via a 

deprotonated sulf.bydr-tl group in the former and via an amino 

group in the latter. l:he L-ey steine complex J.VieHgSOH20H(~H3)co 2 , 

H20 was obtained fro:a the reaction of lk'ieHgOH with L-cysteine 

in aqueous ethano194 ' 95. 
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The toxic pollutant methylmercur-j chloride forms 1:1 
96 

and 2:1 complexes wi tll the sulfur aminoacid DL-penicillamine • 

The mode of binding of the metbylmercurJ by pencillamine has 

been established by a three-dimensio!~l A-ray study of 

L-OH3Hg_.f' (SC(OH3} 2cHNH2COO}. 0rganomercury complexes of 

penicillamine ar.1.d some other sulfur c,:>n.tain.irlg ligands were 
97 

furth,8r investibated by ciugiura et al • 1-2hey have studied 

the complex formation oi' phe.ayl1uercury and metlwlmercurJ with 

penicillamine and sulfur-or nitrogen-coordinating ligands by 

means of preparative, infrared ar1d proton magnetic resonance 

and potentiometric titration. Penicillamine and phenylmercury 

reacted to form 1:1 dimer com-plex con taiuing bridging S atoms. 

~.rhe formation of 2:1 complexes was observed in penicillamine t 

cysteine, glutathione and 2,3-diruercapto-1-propa.nol. 

1.l:he binding of MeHg(II) with tryptophan., tryptamine and 

benzimidazole and their formation constants have been deter-
98 99 

lJi.ued by Anderson et al • .t>eringer :Paul reported the pre-

paration. of .i.i-phenylmercuriadenin.e by trea-ting ihHgOH o"l"' 

P.hHgO.Ac with adenine in ·water at room temperature. 

Orga(.lOmercury(II) salts are found to react <Jith 

di thizone ( di9herw1 thiocarbazone, 3-mercapto-1, 5-diphell¥1-

formazan, IIDz) to give intensely colored 1;1 complexes of the 

general formula RHgDz, where R = ~Ie, Et, PhCH2, .Ph, p-Me. 

0 wo 
6H4, p-Cl.CsH4 or p-Br.C6H4 • The complexes may be extracted 
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101,102 I 

quantitatively i.ctto an orgar.l.ic phase • Other worlcers al 1 

found that organomercury(II) salts react with di thizone. 
I 

Irving ru1d Kiwan103 carried out a detailed investigatiol 

of the reactions of a number of organomercury compounds with 

di thizone. Kiwar.L and .E'ouda
104 

reported that cycloheJcy"l-, and 

a variety of (2-alkoxy cycloalkyl) mercury ions, R0011H2n_
2
Hg+, 1 

form ·with dithizone yellow 1:1 complexes of the type 

ROCnH2n_
2

HgHDz which caa be extracted quantitatively into 

0014 over a wide range of pH. At low pH and in the presence of 

excess of dithizone, cleavage of the C-Hg bond occurs result-

ing in anouulous pH extraction curves. In alKaline media and 

in the presence of e.~i:cess of organomercurial, di thizone yields 

a series of secondary dithizonates which are less soluble in 

sol vents tha...j, the corresponding primary COlilplexes. 

Toropova an.d Sailtina reported the formation of thiourea 

105 . complexes • Organomercury selanocyanates have been prepared 

from diphenylrnercury106• 

A crystalline comulex is formed vvhen trans-ClCH = 
CHHgCl is treated with hexarnethylphosphora:·dd.e ~-"l petrolewn 

ether. This 1 n adduct, trans-ClCH = OH:'igCl.O.E"(HMe 2) disso­

ciated in solution (DMSO, diox:ar1e, excess E¥1P.A) 107 • ~1orell 

and Brei tinger reported that methylHlercuric cyanide can also 

function as ligand108
• 
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2lJeHgBr + AgCN + Agli03 

.An IR study of o- and p- chloromercuriphenols in donor 

solvents (U1iBO, HVil?'T) indicates the f.'oma.tion of complexes of 
1v9 

the following type • 

have 

Orga.n.ornercury(II) complexes of thiols and dithiols 
110 

also been reported • 
111 

Canty et al reported the synthesis, spectroscopic 

and 1.-ray studies of metbylrnercury-selenourea complexes. 

clelennium bound selenourea complexes of metcylmeroury 

L-llieHgSeC(1~H2) 2J.x: (A: = 01, Br, .1.~03 , 0104 J were prepared from 

1iieHg.X and (H2l'i) 2cse. 

b. Oomplexes of organornercury compounds of the type R2Hg.L. 

1:he fact that the electronegativities of alkyl groups 

and mercury have similar values (Ca. 2.3 and 1.9 respectively 

on the Pauling Scale)40 prevents the formation of strong 

coordinati ve uercury-ligand bonds. Consequently complexes of 

dialkylmercurJ compounds have not been isolated, contrasting 
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sharply with mercury(II) halide systems, tor which maey 

complexes have been. ootained39 • ~~or dipheuylmercury, because 
40 

the electronegativity of the phenyl group is greater (3.0) , 

com.plexes of the type Ph2Hg.2L (L : 1,10-phenanthroline, 2, 

9-dimethyl-1,10-~henanthroline and 2,4,?,9-tetrametbyl-1, 
. 44 45 

10-phenanthrol~e) have been reoorted ' • Even these areve~j 

11eak complexes dissociating completely in benzene or chloroform 

solution. The solid state IR and UV spectra does not provide 

any evidence of covalent Hg-d bond formation in these systems. 

An X.-r~ diffraction study of the diphenylrnercury complexes 

formed by the methyl substituted phena.nthroline ligands did 

not unarabiguously define the role of the phenan. throline ligands 

because of disorder problems, but is believed that interaction 
112 113 

is only v1eak • Calorimetric studies indicated the forma-

tio11 of .Ph2Hg• c5H5l'i in 0014 solution. Unsuccessful attempt to 

prepare cornplexes between diphenylmercury and 2, 2' -bipyridine 46 

58 
or etlwlenediamine have been reported. Lagowski and co-

, 114 . . 1 t . t . t worKers us:mg osc~l orne r~c ~ ration techniques, have found 

that dipherwlmercury forms very weak 1:1 and 1:2 a.dducts with 

neutral donors, such as pyridine, piperidine, triphenylphosphine, 

triphe.n.ylarsine, pyridine L~ -oxide, dimethylsulfoxide in benzene 

solution. Another re~)ort, however, contradicts the formation 

of any complex by diphenylmercury with triphenylpho sphine56. 

PMR data suggest that solvation of dimettwlmercury and 
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dibenzylmercury by polar solvents may involve a weak donor­

acceptor interaction
115

• Dialkynyl~ercur.y compounds, {RC • 

c) 2Hg, (R = CH3, ClCH2, BrCH2, CsH5) also form isolable com-

h d dmp116,117. plexes with both p en an ... 

Diorganm:.1ercurials, ~Hg, in ,'ihich the organic group 

contains electron -..vi thdrawing substituent s are capable of 

forning complexes with a variety of ligands because the elec-

tron wi thdrawir.J.g substituent s in R increases the formal charge 

on mercury. l!'or exa: tple, the bis(phen.ylethynyl) mercury complex 

with 1, 10-phenanthroline may be isolated
118 

while stable 1:1 

phenanthroline complexes are also formed with carborane mer-
119 

cury derivatives • 

A number of complexes containing neutral ligands have 

been synthesised for bis(trinitromethyl) uercury i.a., 

L-(N02) 3cJ 2Hg.L, '>•here L is TID', dioxane, tetrahydrothio­

phene, h1e2so4 , tetrahydrothiophene sulfone, 3-methylpyridine 
41 

U-oxi de, Me2N 0, Me 2c :.~,IJ" OH • 

Because of the high electronegativity of the perfluori-

tlated groups, the peri'luorinated organomercurials show wuch 

greater tendency towards cornplexation and have therefore been 

stud.ied l1lost exteasively. 

' l . ' 1 .120 1 d b .i.:ime eus &.i.Q .~..:agows.<a s 10we ry co.uductometric 

titration of the system (CF3) 2Hg-KX (JC:: 01, Br, I) that 

bis( trifluoromethyl) mercury i'orms complex ions with halide 

ions. 
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114 
Oscillometric titration in benzene have demonstrated 

the i'o I'l.aation. of complexe:a of types (RF) 2HgL and ( Rl!') 2HgL2, 

where R.F :. CF3 , Czl!'5 , ( CF3) 2cF, OF3CFH, CF 3oH2 and L • 

c
5

H11N·, c5%N', c5%NO, {C6H5);3f, (OH3) 2CO, (Clfa} 2SO, C2H50H 

and (CH3) 2s. 
IR data sut,gest that (RF) 2Hg compou.nds f\vhere RF = 

CF3, (CF3}2CF, C2F5 , CF3CHF, OF3CH2_7 form complexes with 

pyridine N-oxide, tetramethylene sulfoxide, piperidine and 
43 

ethylenediamine in 0014 • 

Bis(pentafluorophenyl) mercury reacts with bipyridyl 

and ~·Iith 1,2-bis(diphenylphosphinoethane) to form the complexes, 

( C6F5 )2Hg (bipy) and ~ o61!15)2Hg (diphos) with mel tin.g points 
0 0 46 . 

of 122 C ~~d 158 C respectively • Complexes of bis~tetrafluoro-

4-pyridyl)- w1d bis(tetrai~uoro-2-pyridyl)mercury with 2,2'­

bipyridyl have also bee.£1 isolated. 
64 

Canty et al repol~ted the formation of a number of 

complexes of the tYPe (C6F5 ) 2Hg.L, where L = 4,4'-Me2-2, 

2'-bipyridyl, 2,2'-biquinolyl, 2,2' : 6,2 11 -terpyridyl, 2,4, 

7,9-Me4-1,10-pheuanthroline, ethylenediamine, o-phen¥lene­

diamine, diphenylamine, pyridine, 4-cyanopyridine, triphenyl­

phosphine a11d its oxide, 1,2-bisdipheeylarsinoethane. They have 

also reported the complexes of the types ( c61!'5 ) 
2
Hg. 2L {where 

L = di-2-pyridylamine) and C<c6F5 ) 2HgJ
2
L, where L:: 

bisdiphenylphosphinomethane and bisdiphenylarsinomethane. 
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Thermodynamic studies
121 

also revealed the formation 

in benzene solution of 1:1 adducts of Hg(C6F5) 2 with pyridine, 

4-metbwlpyridine, 2,2'-bipyridine, 1,10-phenanthroline, 1,2-

diamiuoethane, ~,rl'-tetramethyl-1,2-diaminoethane, -propane 

aad -butane. The diamines probably all behave as bidentates, 

but in the pyridine adduct.a the Hg-1~ bonds are usually weak, 

l ,10-phenanthroline adduct is highly stable in which the ligand 

is believed to be biuentate. However, no evidence for complex 

formation in solution between. bis(p.imtafluoropheeyl)meroury 

and tri-:g._-butyl-amine, tri-!1,- butylpho sphine, Ph2PCH2CH#J?h2 

or tetrahydrofuran or between diphenylmercurJ and 1,10-

phenanthroline could be obtained. 

Orystalline 1:1 complexes of Hg CcF(J:Jo2) 2J 2 
vvith 

1=2-dimethoXiJethane, diglyme and sulfolane and 1:2 complexes 

( 122 with Me2N) 3PO, 1,4-dioxane and mlSO have been re9orted • 

IR spectra indicated these to be covalent adducts. Complexes 

of the same organomercury compound with pyridine, h"t~i and 

TMED were found to be unstable. Liquid, water-insoluble pro­

ducts were formed when Hg CcF(.N02) 2-1z_ was treated with THF, 

~IeClii, i¥1e2l~CONMe2 , Dllll!' and 1~-metbyl-pyridine. 

Use of .NMR techniques showed that weak 1'1 and 1&2 

complexes are formed when (?hCH2)2Hg and .2hCH2HgCF3 are 

dissolved in donor solvents such as acetone, pyridine, DMF 

and DMso
123

'
124

• 
19

F NMR studies of carbon tetrachloride 
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solutions of polyfluoroalkylmercurials L-(OF3)2Hg, (02F5)2Hg' 

L-(cF3)
2

CF_7
2
Hg, (CF3CH2) 2Hg_7 containir~ Lewis bases (pyri­

dine, butylamine, etbylenediamine, Till', ilil~~, dioxane) demorlstra­

ted the presence of 1'2 R2Hg/Lewis base solvaaes (or 1'1 if the 

Lewis base was bid&ltate)125• 3imilarly 
31

? ~MR spectroscopy 

served to show that such polyfluoroalkylmercurials coordinate 

two tertiary phosphine molecules (or one bidentate diphosphine) 

in dichloromethane solution
126

• 

Bis(pentachlorophenyl)mercur,y, in. contrast to its 

fluorinated analogue, gives no complexes with 2,2'-bipyridyl 

and 1,10-phenanthroline. Only a very unstable complex. w:Lth 
127 

3,4,7,8-tetramethyl-1,10-phenanthroline has been reported • 

- ll 1128 ( Be et a have reported five complexes of bia trichloro-

vieyl )mercury. 
129 

Esquirel et al have reported 1; 1 adducts of 1, 10-

phenanthroline with .Phl-IgO:: CH, .PhHgC.; C.LV!e, Hg(C a C.iile) 2 , 

:PhHgC ~ OCH2Cl, Hg(O .aOOH2Cl} 2 , .?hHgO : C.Ph and Hg(O ii 0Ph)
2 

• 
130 

Hell et al have isolated fc,ur 1 ( C H } J corap exes, 4 3.x. 
2

HgL 

(X= O, L = 1,10-phenanthroline, 3,4,7,3-tetrametbyl-1,10-

phenanthroline; X= o, s, L = 8,9-dimetbyl-1,10-ph~tanthroline). 
They claimed these to be the first reported exal~ples of com­

plexes formed by heterocjrclic organomercury compounds. 



-29-

As a. Lewis acid Hg(CN} 2 , V'lhich has a simple molecular 

1 
131 . 

structure vii th linear, 1~· : C-Hg-c :: 1'l mole cu e s , l. s com-

parable to Hg(CC1 3)
2 

and reacts with a variety of Lewis bases 

giving addition compou..."lds in which the coordination number of 

the mercury is increased • 

.Adducts with 0-donors (dioxan, hexametbylphosphoramidel 
132-134 

dimethylsulfoxide) are generally of low stability • 

N-donors form much :nore stable addition compounds. 

i3impl<3 aliphatic a.mines 
135 

series (R1iH2 ) 2Hg(~~} 2 

form 2;1 adducts in the homologous 
1 

ail.d the piperidine adduct (pip} 
2

Hg( Cli 

Bases v1ith two nitrogen atoms, however, form only 1a1 adducts 

and are presumably chelate, giving the mercury a coordination 
1r)4 ~ 37 

number of four · ' 1 
• Heterocyclic bases also form stable 

addition compounds. These include Hg(CJ.~) 2(3-cyanopyridine) 2 , 
134 

which is completely dissociated in THF ru1d several 1:1 

adducts with quinoline derivative, which are only slightly 

dissociated in ethanol and are thus thought to contain 3-
138 

coordinate mercury • The 1:1 adducts with 2,2'-bipyridine, 

1, 10-phenanthroline and 2, 9-dimetbyJ.-l, 10-phenanthroline have 
. 139,140 

also been l.solated • Addi tiou compounds have also been 
139 

isolated with phos::>hines, for example (Ph~)2Hg(Cli ) 2 
and 

some 1:1 adducts with dipho sphines and diarsines in which the 

b b . 141 142 
ases are ldentate • Calorimetric titration by Gradon at al 

in acetonitrile demonstrated the formation of 1 n adducts of 
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Hg(CN )
2 

with a wide variety of N-donors, including uni- and 

bi-dentate heterocyclic bases, primary and secondary amines 

and uni and bidentate tertiary amines. 

c. .Ai:.i.ioJ.J.:i..c complexes of Organomercuric Compounds • 

'l:he coordinating ability of orga.:.Lomercury acceptors, 

such as, RHgX, R:h"'HgX, RHg + and R]!1Hg ;-( R = alkyl or ary 1 groups, 

RF = perfluoroalkyl or aryl group, X = halide ion) are markedly 

affected by the nature of organic substi tutents. The ability 

to form complexes has been extensively investigated for the 

cationic species. On the other hand, the anionic species have 

received much less attention
120

'
143

' 144 • .Moreover, the conclu-

::dons drawn from the several studies on the ability of organa­

mercury( II) compounds to form a;donic complexes with halides 

or pseudohalides are conflicting in a number of instances. 

- 2-Anionic R..BgX2 and RHgX3 , etc. complexes have been 

145-147 studied by Barbieri and coworkers and by Toropova and 
105 

Saikina by means of solubility measurements, a.aion exchange 

paper chromatography and paper elec-~rophoresis and polarography. 

L1 the ~tHg+/Sill~- system evidence was presented for the exis-

.. )1-n ( 146 tence of complexes, :btHg~ ~ON n : 1 to 3) • Iodide ion n 
and thiocyanate co,;nplexes were much stronger -cha.t:l chloride or 

brorllide complexes and , in fact no evidence was found for 

RHgX~ (X • Cl or Br) at X- concentration of 1M
145

• The stabi­

lity105 of such complexes depends on R i.(lcreasin.g in the order: 
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The form.ation of the a.~"-ionic 

2-
EtHgBr; , ~~HgBr3 
fluoroalkyl ligand have also been reported. ~he existence of 

these co:.lplexes has been, however, questioned by Downs
149

• 
150 144 

Studies on L-HgEt(Cl)_7 a11d L-HgEt(Br)_7 using ion-

exchange paper chromatography suggested some complex formation 

but wL th much lower stability cons-c;ants thar.1. for iodide. 
151 

Plazzogna et al lllade a spectrophotometric investi-

gation of the interaction bet·;iieen RHgCl (li = Me, .Bt, Pr, Ph) 

and t>h3CCl as a 01 donor in acetonitrile, this solvent pro­

vides a sui table medium 1\).r the formation of aniorlic complexes. 

~tability constants of the halo-complexes rtHgC12 have been 

determined, and are discu;;Jsed. They cotlcluded that higher 
2-

complexes, L-Hgruc3J were not formed, al th:>ugh for inorga-

nic mercury (Hg.A3}- and HgX4 
2
- species are known. Incidentally, 

this conflicts with the results obtained from studies in 
150 

aqueous system • fhe (HgX3}- species are considerably more 
. 152 

stable than the corresponding ( RHgX2)- and this indicates 

a reluctance of organomercury acceptors to reach a coordination 

r1umber higher than two. They also found that, whilst complex 

formation occurred when R = Me or ~t, while Pr or ?h compounds 

do not show any complexation, though an earlier reporti05 
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indicated that the complex formation was more complete when 

R : Pr than for Et or Me. 

Anion exchange studies on CH3HgCl in aqueous HCl and 

LiCl suggested the retention ia the resin phase of the complex 
2-

anion CH3HgCl3 • Stability constants for this species and 

studies have 

. 153 . :J IR d ~n.rn vvere determJ.ned • Laser, ... ~.ar:J.an, an .1.\.&W.:\. 

2-
established the forma.tioa of CH3Hg(.:iCN)

3 
in the 

CH3HgSQ~/SCN- system. ~hese studies suggested an ion-dipole 

interaction. i.n these complexes rather tha.~. a predominantly 
154 

covalent one • 

It is reported that bromide ion coillplexes oi' cyclo-

pentadienylmercu.ric bromide are readily formed in aqueous 
155 

solution • 

.C.:vidence was obtained even for the formation of c5%HgBr~ • 

Cyclopentadienylnercuric bromide thus appears to be a stronger 

Lewis acid v:i th respect to bromide ion than aey other RHgBr or 

mercuric bro~nide • ~his may be due to tne pronoun.ced anionic 

character of the cyclopentadienyl substituent. J·tocc0
156 re-

ported the characterisation. of an anionic ivleHg(II} complex 



-33-

of the cis --1,2-dicyanoetAylene dithiolate ion A• 

Ph4A~ LleHg<~')y--CN 
i:J~'J 

It is, however, possible that th0 tv;o Hg-::i bonds are .Ll.ot 

equal in ler.~.gth as in MeHgS2CI.ih't2• 

:.;:he formation of alkylmercuric halide complex anions 

was studied using vibratioL~l Wld nuclear magnetic spectro-
157 

scopy • Complex anions of type L-R...T{gX2J were found to be 

forded with RHgCl (R =Me, Bt, a,-Pr, a,-Bu), RHgBr (R: Me, 

Et, a-Pr, a,-Bu)', RHgi (R = J:·1Ie, Bt) and ~:1eHgSCN in benzene, 

chloroform, dichlororuetbane, THE' and acetonitrile, but not in 

methanol a .... d water. 

RHgX + B:-Bll.4Llx- ) 

Atter;lpts to isolate su.ch complexes have so far failed. 

d. Intramolecular iJoordi.na.tion OoJlpounds • 

•. rv1R · t· t· 158 of' a · f ... ~.a. J.nves J.ga J.on.s serJ.es o 'V -aryl-

propylmercury compounds suggested that n -electrons of a 

benzene ring are involved in coordinate bonding ·with the mercury 
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atom. Kiefer et a1
159 

carried out an analysis of the l~R spectra 

of several compounds with the general structure XOH2C(CH3) 

(OCH3)cH2HgX with variation of X,Y, solvent, concentration, 

and te:-1perature. Jhemical shift an.d spin coupling data were 

interpreted in ter1:1s of intramolecular donor-acceptor inter­

action between the electron pair donor ator:J. X and the mercury 

atom. Both chloro and bromo substi tuents were found to form 

weak coordinate bonds with mercury. 

A 
19"' ~.f1'.1R ""' d 160 . d . t . f .... .c 1~1• svu y J.n organomercury erJ.va J.ves o 

2, 6-Dimetbyl-4-fluorothiophenol and 2, 6-Dibromo-4-fluorothio-

phenol supports the presence of intraJ!lOlecular coordination • 

.A-1.~ay crystal ~tructure deter:uina tion. of methyl-L-

ey stei.natomercury( II) and metbyl-DL-methioninemercury l II) 94 

and A.-ray crystal structure and vibrational spectra of L­

cysteinato(r:letbyl}mercurJ(II) ;nonol1,ydrate95 indicate that 

there may be a weak intramolecular Hg-0 bond to a carbo:eylate 

oxygen at or1. 
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l?'roton J:'IMR studies provided evicien.ce for intramolecular 

. 161 
0--7Hg coordination iu 0 -peroxymercurl.al s 

RCH CH 

b-------o~Hg02CCF3 
\ 
CMe 3 

An IR spectroscopic study of bis (2,3,4,5-tetrachloro-6-

nitrophenyl)-mercury suggested ·that intrarnolecLllar O~Hg 

b 1 . ·b·l·-~-.162 coordination, as shown e ow, ~s a poss~ ~ ~uy 

01 0 

i'l/ 

"'0 
0 ---Hf 

'-.,,, 
Cl 'Ar 

Data obtained from a dipole moment study163 has been 

interpreted in terms of weak intra:;lolecular coordination between 

!Jercu.ry and ozy gen functionality in ~ and Q in benzene medium. 

In ethyl acetate, only Q gave evidence of such an interaction. x., 
0------·Hg 

CH;r--C< ~H2 
O-GH2 

B 



-36-

Evidence for intramolecular coordination bet'Neen 

mercury and the 0 -.::. 0 group in mercurated ortho-formylphenols 
164 

has been obtained i'ro.Jl infrared studies • 

e. Arene co1nplexes 
165 

Dean, Ibott and dtothers reported the preparation 

of arene complexes of the mercurous ion by the action of 

arenes on so2 solutions oi' mercury(!) hexafluoroarsenate. 

1;1 complexes ';>lith betlzene, biphalyl, naphthalene, m-

dinitro-benzene and 2:1 and 1'3 complexes with 9,10-benzo-

phenanthrene have been observed. 

Raman spectroscopy showed that the Hg-Hg bond was retained 

in the complexes and the fact that the position of this bond 

'<Vas dependent on the arene ce>nfirmed the arene-Hg2+ in teractio.r 
166 

They have further reported the preparation of a wide ra.n.ge 

of arene complexes from mercurous hexafluoroarsenate and the 

appropriate arene in liquid SOz. 1:1 cowplexes were obtained 

between Hg2(AsF6 )2 and benzene, bipherzy-1, naphthalene, 2-

methyl-and 2, 6-di;nethylnaphthalene, ace.naphthene, f'luoranthene 

fluorene, phenanthrene, anthracene, 9,10-di.methylanthracene an 

m-dini trobenzene. Raman spectroscopy confirmed the existence 
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2+ 13 
of the dimeric Hg2 cation in these complexes. C NMR spectro-

2+ 
scopy showed that Hg

2 
-arena complexes exist in 002 solution. 

lvlercuric halides also form stable solid molecUlar com-

167 " hl h plexes viith aromatic hydrocarbons • In die oromet a.ne solu-

tion 1s1 complexes are formed. A.tnong the solid complexes which 

were isolated were the following' 2HgX2.toluene (X a Br, I}; 

2HgBr2.Etph; 3Hgi2.2EtFh; HgBr2.acenaphthene; Hgi 2.pyrene; 

Hgi 2 .2 anthracene. But these complexes were too unstable to 

be isolated. 

Hg(SbF6)
2

.2 arena (arena: C6HMe5 , durene, mesitylene, 

p-:xylene, l"hlvie, C6H6 , C10H8 ) and Hg(AsF6}2 .2 arena (arena a 

C5HMe5 , durene) were prepared fron: Hg(Sb:Ji,s} 2 and HgF(AsF
6

) 

respectively by treatment with excess arene in so~68 • The 

complexes are stable to short exposure to moist air. Stability 

constants for some of the complexes were also reported. Low­

temperature, slow-exchanGe (except when Arene • c
6

H
6
), 1H 

d 13., .,.,.lR , 
an u J.W spectra of the systems Hg(Sb.&'6}

2
-iu-ene-I;)0

2 
have 

provided evidence :for very stable Hg(Arene) 2+and Hg(.Arene) 2+ 
169 2 

complexes • 
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