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This review covers the heterometallic complexes of zinc, and complements two previous reviews on
the inorganic and organic complexes, respectively. There are nearly fifty of these heterometallic
derivatives in which the heterometal atoms include both transition and non-transition metals, both
hard (class A) and soft (class B). The most common geometry found around zinc is tetrahedral. The
trinuclear and polynuclear are most common, followed by binuclear and somewhat fewer tetra- and
hexanuclear examples. The compounds include both organic and coordination complexation around
the zinc and heterometal atoms.
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0. ABBREVIATIONS

acen N,N'-ethylenebis (acetylacetoneiminate)
(baa),en [6,5'-(1,2-ethythanediyldinitrilo)bis(1-phenyl-1,3-hexanedionate)]
bpy 2,2"-bipyridyl

Bu butyl

cdta cyclohexane-1,2-diaminetetraacetate
CeHg benzene

C,4HasNg hexaazabicyclo [6,6,6] icosane
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cp cyclopentadienyl
crot crotonate
cth dl-5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraarylcyclotetradecane

a-dik-tadMe,  2,3-dioxo-5,6,13,14-dibenzo-7,12-dimenthyl-9,10-(4",5"-dimenthylbenzo)-1,4,8,11-
tetraazacyclotetradeca-7,11-diene

dmf dimethylformamide
edta ethylenediaminetetraacetate
en ethylenediamine

Et ethyl

m monoclinic

Me methyl

MegP trimethylphosphine
6Mequ 6-methylquinoline
or orthorhombic

ph phenyl

PPh, triphenylphosphine
py pyridine

qu quinoline

tg tetragonal

thf tetrahydrofuran

tr triclinic

4-vipy 4-vinylpyridine

1.INTRODUCTION

Over the last twenty years, studies on the reactivity of various metal
derivatives with zinc salts have been carried out. Some of these studies have resulted in isolable
compounds that have been suitable for crystallographic structural studies. We have recently
completed a classification and review of the structures of zinc coordination compounds [1] and of
organozinc compounds [2). This present review covers the structures of organic compounds of zinc
which contain one or more other metals up to the end of 1992.

One of the aims of this review is to clarify the factors which govern the
stereochemical interactions around zinc and other metal(s) in such compounds. Almost fifty
heterometallic zinc compounds have been surveyed, and the structures have been classified
according to nuclearity. Within in each subgroup, the derivatives are referenced in order of increasing
zinc-metal distance.

2. HETEROBINUCLEAR ZINC COMPOUNDS
There are ten heterobinuclear zinc derivatives listed in Table 1. There are
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five distinct types of bridging, with two bridging ligands being the most common [5-10]. In
[(cp)(CO)aMOZnBr](thf)zl [3] the ZnO,Br moiety is combined with the MoC4 moiety directly through
Zn-Mo bonding, unsupported by covalent bridges. The Zn-Mo bond distance of 271.1(1) pm is the
shortest found in the heterobinuclear zinc derivatives.

In yellow [(cp),(C))Nb(u-H)Zn(BH,),]. /2CgHg [4] the bridging hydrogen atom
brings the zinc and niobium atoms within 282.9(2) pm, with a Zn-H-Nb angle of 107.5°. In another two
species [6,7], two oxygen ligands are used for bridging, and in others [8,9] two chlorine atoms serve
as the bridges. There is an example [10] where two sulphur ligands hold tetrahedral ZnS,l, and
pseudo-octahedral FeS ,C, moieties together.

In this series there are relationships between the Zn-M distance, the Zn-L-M
and pL-Zn(M)-pL angles. The Zn-M distance elongates as the Zn-L-M angle opens and the pL-Zn-(M)-
pL angle closes, and vice-versa. The values are: 279.3 pm, 118.1 and 61 80 (mean) [5]: 312.0 pm,
104.4 and 74.4° (mean) [6]; 360 pm, 92.6 and 87.2° (mean) [8]. There is also a correspondence
between the bridge angles and the covalent radii of the bridging atoms. The Zn-L-M angle closes and
the pL-Zn(M)-HL opens with increasing radii. The mean values are: 118.1 and 61 8° (H, 37 pm), 102
and 78° (0, 73 pm), 90 and 90° (C1, 99 pm).

The structure of red [ZnC1{Ni(a-dik-tad-mep)}] [11] is shown in Fig.1. As can
be seen, the zinc atom is tetrahedrally coordinated, by the a-diketo portion of the macrocycle plus the
two chloride ligands. The nickel is in a square-planar environment in the macrocycle cavity, with a
Zn..Ni distance of about 514.0(3) pm.

Fig.1 Structure of {ZnCl,[Ni(a-dik-tad-Me,)]} [11]
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Finally, in [Co(C,4H35Ng)ZnC1,]C1.2H,0, [12] ZnC1,C and CoNg moieties
are held together through a carbon atom of the heptadentate macrocycle ligand with an extraordinarily
stable Zn-C bond of 204.9(4) pm.

In the series of heterobinuclear zinc derivatives the zinc is mostly
tetrahedrally coordinated and only in three examples is penta-coordinated. There are six different
heterometal atoms in the zinc derivatives, of which the most common is nickel(ll). The mean Zn-L
bond distance increases in the order: 176 pm (H, 37 pm) <208 7 pm (N, 75 pm < 209.2 pm (0, 73 pm)
< 224 pm (C1, 99 pm) < 242.7 pm (Br, 118 pm) < 255.2 pm (1, 133 pm), which corresponds quite well
with the covalent radius of the coordinated atom.

3. HETEROTRINUCLEAR ZINC COMPOUNDS

Structural information for heterotrinuclear zinc compounds are summarized
in Table 2. There are five examples containing one zinc atom plus two heterometal atoms. In two of
these [13,14] the molecules have linear M-Zn-M bonds with a mean Li-Zn distance of 245.3 pm [13]
and Mo-Zn distance of 253.8 pm [14]. In pink-red [15] two Ta=CCMe, fragments are coordinated
through bridged carbon atoms to one ZnC1, molecule, where both chlorine atoms also serve as the
bridges. The mean Zn-Ta distance is 281.5(3) pm. In green [16] two cp,TiC1 fragments are
coordinated to one ZnC1, moiety. The geometry around the zinc atom is pseudotetrahedral with
chlorine atoms bridging to the titanium atoms (Table 2).

The crystal structure of [(Me,P)PC1 (SOP(OPIJ)Z)ZZn].CHZC12 [17] is shown
in Fig.2. As can be seen, each square planar [{(Me,P)PtC1 (SOP(OPr')z}z]' group behaves as a

014l

Fig.2 Structure of [(Me;P)PtCI(SOP(OPr),),Zn.CH,Cl, [17]
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tridentate ligand facially coordinating the central zinc via one chlorine and two oxygen atoms. The
transannular Zn..Pt distance is 388 pm and the Pt-Zn-Pt angle is 1580,

The remaining ten examples [18-21] (Table 2) contain two zinc atoms plus
a heterometal atom. The structure of a red derivative [18] consists of a central cobalt atom surrounded
in a roughly tetrahedral fashion by two zinc atoms, a phosphorus atom, and a n°-bound
cyclopentadienyl group. The mean Zn-Pt distance of 228.9(1) pm is the shortest found in
heterometallic zinc complexes. The Zn-C(cp-centroid) distances are 201.8(5) and 202.8(5) pm for
Zn(1) and Zn(2) respectively. The Zn-cp binding is, however, definitely of the n5 type [18] (Table 2).

In [{ZnC1,5(th)(PPhy)},V] [19], the "central” atom is in fact vanadium, and the
two zinc atoms are part of the ligand system around the zinc atom. Two zinc atoms, with a tetrahedral
coordination of three chlorine atoms and one PPh; molecule, are each connected to the vanadium
center via two chlorine bridges. Two molecules of tetrahydrofuran complete the octahedral
coordination sphere of the vanadium atom.

There are eight examples, [Man(crotonate)zL:,] where M is Mg, Cd, Ca, Sr,
Co, Ni or Mn, and L is a unidentate N heterocyclic ligand [20,21]. The structure of colourless
MgZn,(crotonate)g(4-vipy), [20] is shown in Fig.3 as an example. The molecule contains an exactly
linear array of three metal atoms linked by six crotonate bridges. Four of the bridges are of the syn-
syn type, coordinating to one metal atom through each of their two 0 atoms. The remaining two
crotonates are simultaneously chelating to one Zn, and are also bridging through an 0 atom to Mg.
The zinc atoms are five-coordinated, while the Mg is octahedrally coordinated (Table 2).

Fig.3 Structure of MgZn,(crot),(4-vipy), [20]
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4. HETEROOLIGONUCLEAR ZINC COMPOUNDS

The data for these compounds are given in Table 3 in order of increasing
nuclearity. There are six examples of heterotetranuclear zinc compounds, three of them containing
two zinc atoms plus two heterometal atoms [14,22,23], and the remaining three containing only one
zZinc atom plus three heterometal atoms [24-26]. In purple [(bpy)ZnFe(CO) 4, [22], the four-membered
metal-metal bonded ring is rigorously planar. Each zinc atom is pseudotetrahedrally bonded to the
two nitrogen atoms in a bidentate 2,2’ -bipydridyl ligand and to two adjacent iron atoms with Zn-Fe
distances of 253.2(1) and 258.5(1) pm. The iron atoms are each bonded to the two adjacent zinc
atoms and to four carbonyl groups in an extremely distorted cis octahedral geometry (Table 3).

In crystals of white [(cp)(CO);MoZnC1(OEt,)],, [14] two zinc atoms are
doubly bridged by two chlorine atoms. The coordination of zinc is completed by a n-(cp)(CO);Mo
moiety (Zn-MO = 263.2(1) pm) and a diethyl ether species (Zn-0 = 209.3(5) pm. The structure of dark
red [(H,)(PMePh,) V,(u-BH),Zn,] was described [23] as a diamond-shaped V,Zn, aggregate (a
squashed butterfly) with four edge-bridging hydrogens. The nz-borohydride hydrogens and the
hydrogens bridging V to Zn furnish a tetrahedral environment about zinc (Table 3).

The X-ray crystal structure of air-stable dark red [Znl,Pt;(u-CO),
(PPh(Pr'),)4] [24] is shown in Fig.4. As can be seen, the structure consists of a Pt-triangle capped
by a zinc atom. The ZnPt, tetrahedron is distorted, having two Zn-Pt distances of 265.0(5) pm and
one of 275.5(5) pm. There are also slight differences in the Pt-Pt distances (267.9 - 268.6(2) pm).

Fig.4 Structure of Znl,Pt(u-CO)4(PPh(Pr)),), [23]

165



:a
L1
S8
mm
g
§§
OF
23
N s
L 8§
= o
[~
m.w sz
R %
§3
ok
S
)
= v
2
[~
=
<
3
5
=
m €2
Q
mw
S
v1
2z
v
O\
= 3
o~ °
2 u
o0
~
L

(e*g’9)e 1ET
(s’9)z 16

{(6°z't)o*0ZT

uaath 20u

(o*t’1t)1°09
(Z)z*e1t

(0)¥- 901
(Z)est

(z)o-zex
(r’t)o-s9
(g)e-Lot
(s’c)e‘98
(1)z°61T
TR TRt e Z o
(s°t’t)v 86
(1)e-06
(z)z0°99
(v)so-osT
(e*£’1)0°00T
(t-L’1)6° V1T
(z)s6°€TT
s{8)sL LL

oj‘ald

Md’3d
‘1

a‘a
Hri‘yr

uz ‘o

00
OR‘0
OR‘TO
0’1o
10‘10
uz ‘ugz

o lbo)
84N
aj‘ed
QNN

o)

T-R-1

(zz'z)t ¥se

plv’tle 89c

(6L’s)9°L9Z

(z1’2)s*¥92

(1)L°68

(t)z° €92

(Lz’1)6°5S¢C

fo] H-T-uz
(wd] p-ug

Spunodumod ourz

(z'enz gLt %o

(pz’zZ1)Ss*zLTt 20

(1)ezz d
(6)902

(oz’L)s-sse I

(ot’t)6° €S2 d
(g’s)est  wrA
usatb j30u H
(s’s)sot ur
(z’s)ost H

(oT)L°€€2 %5

(8)r set 00

(s)e*e602 o
(t‘z)oove Ttor

(6’€)e*9LT 0O

(t'zle 1tz N

[wd]

T-N

850n

o1ouz

‘o84

ZNuz

exoqyd
-omoayd

(zZ)es*90T1

\$)0o0° Lot

(t)es T11
(t)oL o1t
(1)8s 11T

(z)96°coT
fZletrott
(z)€o*9s

‘1)es LL
(1)ee 6L
11)99°69

EBEIED
T
¥ a >

(s)o*s981
(L)e 1812

(g)ze"186

(Tetve
(t)LeeT
(1)os9t

(z)e svot1
(g)s LLET
(g)g°L9zT

(v)e-ster
(€)z° 606
(e)y-zss

(z)s 1501
(zlz 1L8
(Z)1°vss

[ad] o
[wd] q
[od] =

IeOTONUOHTTIO0IOIOH JOF ®INQ [VINIONIIE DUW

(paax)
v (£¢%(00)
o/tza
w (do)ea)uz] ("ngn)
(poa)
R [{%(%(,2a)uda)
i)
w £(og-ri)¥3a}{%1uz})
(pax yaep)
1 “uz?("ma-n)
W
13 ¢ A"(Pyaena) (‘1))
(e3T1ym)
1 2[ (%330) TOUZ
1d
x3 -onf(00) (do) ;
z (ardand)
1§
3 2("(00)@3uz (Xdq) )
2 (anatos)
dxp*ds
19-8&xD GNNOINOD
otqydexborre3skip °€ HIEYL

N4
o
—



Main Group Metal Chemistry

M. Melnik, K. Gyoryova, J. Skorsepa and C.E. Holloway

T€

o€

62

8¢

8¢

(v)e*sLr-s*6L 0‘0
(s)g*ptTT orf‘on
(1°0ot’s)6°01T o0r‘0
(s)9°s6 o‘o
p°0T’2)S°60T 0O‘D
(Z)e 111
(z)z‘sot 0o‘d
uaayb jo0u
uaatb jou
uaath jou
s(T’clo- L8 o‘o
o{z’eletLL o‘o

(L°t’s)s 101

(e1’2)88E

6L
13952
130V

(¢’v)z°L6
(z‘Z)10€

(99’€T)L*SS2
(zo’ct)L sez

(vz’ct)L 202
(1’01)5°002
(91’%)892Z

(st)L02

uaa1b jou
usal1b jou
usab 0u
uaAa1b jo0u

(zi90¢

(Z)90z
(z)soz

(z)s0z

uaalb j0u

uaath jo0u

(t’t)iet
uaaTb j0u

(z‘1)ote

ori

or

(¢}

orl
N

or

90N

Youz
*o11

Y5uz

7500

Youz
(z) fouz

(Z) ouz
(z) Souz

(z) ouz

SHIN

ouz

20"NoD

%ouz

(9)86°Lé

(z)o0°09
(z)ot°2z9
(zZ)et*29

(g)tez z1t1

()18 21T

(Z)av- 80T

(g)e 9e0T
(oT)L"68%T
(9)6°1S8T

(0z)6°86TT

(oT)v tES

(v)v-919T
(v)s° pIST
(p)p p1ST

(s)w 0sET
(s)a-es8T
(s)s sveT

(Z)vvet
(1)ewLt
(1)oozT

(t)zeoT

(c)z°sg6

(v)v-06ST
(9)v-weee
(g)o 9vzT

o/'za

v
b3

-

a3

o/‘za

o/‘za

wuw/%pg
b3

o/'za

(ss@Tanot1o2)

Y{0% " (000"™H%

‘osn‘H-d)uzen}

(ssaTano1o2)

Y7 (an)uzitT}

{umoagq-e1dand)
[9{ (%20c0-%r)

£00%(00) Yo'uz)

(uea1b)

9 (Yants"H 0) TN Uz

(uasaab)

?(,ng’u%)?Tn"NuzZ

9(do)?yn"uz
(pax deep)

c%ue - 10" (Yo10)

£{%(us| |, ,00%{HO}uzZ]

167



Heterometallic Zinz Compounds:

Classification and Analysis of Crystallographic and Structural Data

Vol. 18, No. 3, 1995

9¢

9¢

SE

143

€€

(€)9-T9T
(g9 18 N‘O (o’‘t)ote N
(L*91’¢)9°86 o‘o (v’1)s0z o
(1°s’€)S €LT (v‘1)1T1Z  O'H
(r°6°€)0°06 o‘o (1'1)602 o
(1)ezort

(1)vs H'O (z’¢) Loz N
(e1’T) L6 o‘o (z1’2)etz o
(9/T)pet (z'z)11z O%H
(v'1)oe 0o‘o (v'2)zrz o
uea1b j0u (s)go2z (o}
(v)vze H
uaaTh j0u (v)ote o)
(oL’6)0°LTZ O%H
uea1b jou (eT’L)6 ¥12 o
(1’s)e-voz N

(Le‘vle-sezz
ueaTd 3jou (92’s)1° 661 o
(6)o-ooc o°ur
(sv)L-9L2 o
(Z)p 61T (8)9°91z OHA
(1)6°29 o’‘o (s)o-zoz o
(plo-vvz ol
(ez’ele9gz o
(s9’¢€)o*ovz O'mr
(z)1°692 or
(¢)z czz % otur
(£)0 90z *o%n
(on)eL 9Lt ®0'%o (2)s 10z >0’ur
(e*L't)O"06 degib3g (2)o 00z ™o
(9°31°1)8 61100 (e)z- L6t or

2N"0TN

9ouz

Zy%ono

Souz

906w
ZN"ouz

06K

ZN"ouz

O®N

Souz

L°STT

(1)oc°vs
(1)9s €L
(z)v6°99

(p)8° stTET
(€)8°996
(v)T°8vvT

(€)e°00€T
(Z)L 086
(v)6 vseT

(s)otet
(1t)ocLe
(Z)povT

(€)oviLe
(p)L-czet
(v)o-LveT

(v)v-160T
(vlz-zie
(st eve

(z)z-oz11
(2)e-6L6
(1)ote

lzeuq
X0

lzeugq
0

lzeuq
J0

elzug
0

w/zd

a3

(en1q)
o’ ug

Yltn(e3pa;uz’(cu) )

(an1q)
oH-uz

“Ino(e3pe;uz’(0%H))

(#satanotoo)
otH-uz

Ytuz(e3pe) bR’ (0%H) )

(ss@1aINoOT00)
o%n-uz

“{uz (e3pe) bR’ (0%H) )

{ggatanotoo)
“{o%uy

2(000%H0000) uzsy

(ss@T1anoto2)
YloPurt

2{£(000)‘u"0}uz en]

168



Main Group Metal Chemistry

M. Melnik, K. Gyoryova, J. Skorsepa and C.E. Holloway

‘soue3sTp ug-ug oyl %3
‘eoue3sTP IN-IN oyl '3
*Butx oyrodoorTejew paiaquew Inog -]
*@oue3IsTP 3d-3d OUL ‘P
Bbutx orrodoorTe3rsw paisquew 9ATI -]
‘gsuwnToo @88yl uy periToads ST puebIT IO WOE PIIBUTPIOCOD 8Y3 JO A3TIuepT TeoTWaYD 8yl q
‘uesWw 8Y3j WOIJ UOTIVTASD WNWTXPW 8Y3 ST puodes ay3j pue ‘°*p*s*s ayj 8T sTsayjuazed ur Jaqunu
383173 8L °‘pejeInge3 ST onTea ueaw ayj3 ‘juesaxd st aTbue I0 8ouelsTp JueTeaTnbe ATTEdTWOYD SUO URY] BIOW BIBYM *®  :188930U3004%
008t 9'D (v)v'soz oM %oy
0°08T (zZ)z vho 4 (ssa1anot02)
(1)o’s68 (v)s o€z ND (€)og- <6 (v)s-o€€T w/z1
zv 2(L)T°28 N'N (z)e-erz “n INuz (c)o°s16 w 7(No) %64l (ua)ug
(zZ)1°06 20 (s’s)s° 18T ON YorN
(s*1’2)e-oLt (s)t-Lze (s)9-ot1r v (mo1124)
(L-ot’Z)e"06 (slor9tz MO (e)t 166 uoqd
™ »(Z)9°z8  N'N (s)zeptz N Nuz (g)g-Le8 10 (No) TN(ue)uz
(Z)s°99T-5°¥L N’N (1ve’L)s 86 NO INTL (ssatano102)
oEbd
ov (s°1’p)s'60T 2'D (95’9)s°00z  ON *oug (e1)9°v6¥T ~o 7(No)uz®1L
(z:z’c)o'oe  o‘0 (L'9)8°L&T o ‘ony
(t)o'ost (g8)o-vsze (4 (ssetanotoo)
(g)g°99t (L)e*t0z o - v1
6€  ‘9°9’1)0'06 0‘0 (s)o vtz o ouz (z)z° 606 B3 %(o%H)®(oocaaiuzény
(1)zze
(v'z)90z o %ono (z)L16 v 2(0%H)
(e‘t)oz  ©O'H (s)o°86 (z)sztL o/'za
8¢ usa1b 3jou (1)612 o Jouz (g)ees w Z2(000H) S npS Cug
(Z)p-LsT-€£°9L N‘O (LT’®)s 8T N
(z)e*ze N'N (v)o'coz o o%Hp
(0°8’1T)s°s6 (zo'v)é €12 o ?N%000
o(e'T)eve  o'0 (9%l L1e (6)T €0TC v [0°H(w3pe)¢ Cogt fuz)
DY AR AR AT AI A it1'’s)e‘90z  O%H ‘9)ov°ss (z)esL1t u/tza
LE (z°L’2)0"06 o‘o (Lz’v)T 012 o Souz (6)T°€L6 w [7(0%H) £ %00 Ouz)

169



Vol. 18, No. 3, 1995 Heterometallic Zinz Compounds:
Classification and Analysis of Crystallographic and Structural Data

The geometry around zinc in [Zn{Fe(cp)(CO),},I [25] is trigonal planar with
the zinc atom 2.4 pm from the plane of the three iron atoms. All of the trigonal angles are 12043°, and
the mean Zn-Fe distance is 254.1(2) pm (Table 3). In another example [26] the centPal Zinc(ll) atom
is surrounded octahedrally by three [|.|—OH)2Co(en)2]+ moieties with the ZnOg chromophore. The
mean Zn..Co distance of 301 pm, with Zn-O-Co angles of 97.2°, ruled out a metal-metal bond.

There are three examples of heterohexanuclear zinc compounds of the
general formula Zn4Ni,Lg [27,28]. The structure of Zn4Ni, (CsHSiMey)g [28] is shown in Fig.5 as an
example. These structures are unprecedented in showing examples of n1-, r|3- and r|5- coordination
of the cyclopentadienyl groups to a main group metal (Table 3).

Fig.5 Structure of ZnNi,(n®-C5H,SiMe;),(n*-CsH,SiMe;),(n1-C5H,SiMe;), [28]

The structure of a heterooligonuclear cluster, containing four zinc atoms plus
eighteen cobalt atoms, is shown in Fig.6. The cluster has a diameter of 1,500 - 1,600 pm. It is the
central metal cluster (the Zn tetrahedron) that determines the octahedral spatial distribution of the
transition-metal clusters. The six [(CO)gC04(CCO,)]” moieties are located around the oxo-tetrazinc
core [29].

The remaining fourteen species in Table 3 are polynuclear in structure [30-
42]. The coordination geometry of the metal is predicated by the structures of the polymers and there
is no straight-forward classification of types as in the previous cases. In the polynuclear examples the
zinc(ll) atoms are four- [30,31,40], five- [32] and six-coordinated [33-42]. The other heterometals are
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Fig.6 Structure of Zn,O{(CO)yCo;3(n3-CCO,)}q [29]

two- [42], four- [30,39,41] and six-coordinated [31-40]. The most common bridging ligands are 0-
donors and cyanide groups. There is no example in which the metal-metal distance was less than 300
pm.

5. CONCLUSIONS

Almost fifty heterometallic zinc compounds have been characterized by X-ray
diffraction. Of these the number of examples by nuclearity increases in the order: Heterotri- < poly-
< bi- < tetra- < hexa- < oligonuclear. While for zinc the tetrahedral geometry is most common, the
heterometal atom usually has pseudooctahedral geometry. The shortest Zn-M bond distances are
228.8(1) pm (M = Co) in heterotrinuclear [27], 253.1(1) pm (M = Fe) in heterotetranuclear [22], and
271.1(3) pm (M = Mo) in heterobinuclear derivatives.

This review is part of a series which includes inorganic zinc(ll) coordination
compounds [1] and zinc organometallic compounds [2]. Despite the increasing availability of data
retrieval systems, the collection of such data is not always straightforward. Some examples remain
effectively invisible due to their associated keywords and others do not include full structural
information. Some authors do not include bonding parameters about the central atom, or M-M
distances, bridge angles or adequate description of ligands used. It is hoped that this review will serve
to concentrate the available material, highlight areas of particular interest and point out areas where
more attention is warranted.
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