[ dukbidie dhe mud cludns,ie, higi, oadig

Stales ane unfavoarcalAe Hr Clusten Brmation .

Stalas —1 fo +| _whide M@} are found

P For the st foamifion serio. o ortideds e

1 Tdalicly small, ond gvn i modinady Joy F

i R s et g 1 oidalion  Stafes ( +2 £ +3) disk o
o Metad elentars a0 clarified D W g S cushn formatiog . 'LMMN““]
%) Polynuclear Carcbonylio, nibosyleo ap LJB;IAXQM: s 1 b B e
QM“" ond cxede o pounds . _%_m%; 3 a §haoo- 1. Clasteng: — O e e |
Mclal afoms ip cloos-T have Lo frmet oty Dinudeat class-I clustens:— |

o

D _highert_formel_oxidator chtes (1210 +3)
The Trumsédbon mebals on the night SHaop Kole of
the puupdic fable (the (lafe tromfion mdals) Lypically
Sorm Clas-I Gomrp Clasten Compaunds, uwhile
€AYy 2nd and 3rd trumsibor, m et fend #o
form  claws-T Clusters .

2 Genenally, the metols that fape lrge mensieo

— 4 abomizalan are more dikdy b form Clushrs.

Thus khernost m,fmdmg medad [ Zr, N, Mo, Te,

Ry
Bt

@ Mn, (o) is the simplert Aimpclonre Catbomy]
— (ompourds pitt ot omy bridging  CO mofecute

(i) Co, (93, has o br)dgir:f CO m lid sile buF |

o ba;e(g;y €0 m :

m 0Ber  dinyclest bl mrpamds mClude. f’aCS?/La_j

Te2(1%,, Fe (‘0)9, Ruz (9 , 05,()s - tomenn arerg fese 1
FzzCCO)g B _stble ond olhas are lun sbble due &

erge  mdod — medel  dislomce. Fe(@)r 2> Fe,(a)y |

Re,07 (0 228 Re, (9, )
» ey -~ 1
=

Trcimuclear Clapp- I Clushra: — Fz, (<o), han éath

B el R““. Pk'/‘lf,,Ta., W, l?c,_ O, e 2 Pt) lm ﬂ’mﬁw

ftanﬂinq{ 9 bafdg/c‘jw,buf 053(Cp 2 [1:(G

G ) '

__fendency fp form mekal  clustens.
e d ke for the clushr frmalian o

have ordy flftrr)na/ G/»éo;gj/- Though Hene ame

d orbifals — the Size of_d_orbijal

evidncrs Yot  Fey (o), may ¢0:F m unbridged skl :

ed 1o the ¢ffeckine nuddearc

Cfutt 2. Efective overlap 4 A orbiths are

Neconary Jp Shubilise the mebd Clutc, =

and M@M o goferk e v poln 1
Ist Tromikin Sovivs —> Fey(t), e

By o ¢ —> Ruy (o), 1
Sl w . —> 0s3(©O)1x

Xcenive Gomtrackon o A orbilk w U

4 what ae e seidomcs W g Co-Co tmd o tb‘((«@&?l




‘_ rgg.,‘w s clustens:— il Sv’ucbu

r%mdum Clao- I cluakerts — imparcionk Jonds i
ol a:er),g § Osg (co),, .

oL
Tl 5
AR,

I Gsy(<pg , 05, (0 and &r‘(w)g, Ao, 4,52¢

b bl metel bonds . in 0,Ce0)y, koo 4 sumi bridging
O ond ten fwminal co.

H
' /A% 208
poan¥ | REA L\ pe

S YT B Vg
i /1N A R
Osg4 () 054 Cojuy

05y (O)e Amo plnare 05, onit Wit only renbidged 80 .
l

ke
F

:

i

| §- Coy(t0), Pa bridged O Lpond bt lry(o)y, Aoen nﬂ:}@{j

€h Khy (0

“ kg L (951/50)2:

X |
R
(“\(' | B |
_Bepls —> 037(50)2_‘ AL :
Otk — Or,gCw);—”‘"’”“”“"‘"*"*-*‘~~~—~r~~---—-Arf-m»...n_.,ﬁ,,__.ﬁ_ 1
| Ak 17 ( i 1
| = 7, 1
5 'é %Lg ‘ 4 :
10) 1
g : ‘



Su.ﬁatlmgc elusfern:——
Clushens howe teporteol M»ﬂ,,

\ "

: ! F N/’tcl leaum jm
c m Stacked o me
3 . Q 2-_|
___packed el - The oubur  mekl  afema Kaxe
41 _co od 6 Prh Lgapd altackd.
Pewd mont uch umpln cre  Pday Cw)uPFfsjmr

-

Pday (Co)a4 (PEL )y - Anotlese txample ﬂy_‘_ﬁh OW
Hkero abkemvos m  Clhwiters. —

ﬁddm;,qzzm 5 S S - 2y ol

B e o ST |

CWm are M, a.ra C_Cﬂ)fp W.‘n(ﬁi “ duiiad

e BSovin  Orp Clo)y3 -

In This Clustert one ps- o5 |

Hhar) Ofer (265 A mperid 4 24 1)

by jmdm% aforn  ond Reee 1o

asng]n +1, —’i‘l% 30:36’_}@

NOMWWMM c, H NPﬁdxor
ot Chafey

e {
ok . ibsrna ndoe N B0 In Wrzu
ﬂ(l)(ﬂw j'w [guu,g (£ aer TANEA . = )
Cammm Some /zaprweﬂh 2 QxXanmfes am ‘)E
o (O
[gﬂﬂ_cjﬁcco))m Q‘\n C? L(.O)l( 11&01 N'L‘Z\- w6
wZ
E IA(,
i 26t
} -
Feg C(0)s
5’___
4]

HeRe(0)p hon regular ,"efz.)udod' w_4 unct |

N -

\ 17

: R ——Ra

A San!

A hl * dl h | —




Cluatens
_Clam -, mebal clunionn —

Dinuclear metal cAuster — Bot studied biny cloar

Mpecies am [Rczxej dons. &

2 Re O w-EX s > Leﬂz Xe| xscitr

Py Po, [ H, [Phcoct 3 I Nes

B AN

Fealuren: () Unuwial Re-Re distance 3248 pom
_ Compared b 275 pm @ Re mebd.

(m sclepsed (onfigunabun 4 Chlerume ddoms .

oton__oxp@ned both phunomangs by srwliny o

mdngpll bond .
\ A ¢ shuctuwre ellucedotion . —
u—;-\ Re o (@) ach Re aborn ¢ dsp*
vh"léhdxid MLI »Arm 4
“ =~ ] ﬂe— el bonds
T TRBe D (4) The metad dy» 2 A de
o 7 g Horg  Z- aris _amd mey b

Subyrcused b fovm ome

Oy bi bl divehed O upnd o‘f[l/ Ke chon crd

Aecond oihl  Aireched apposit direction

Thze ,ﬂwmzﬁ om __ovudep  with sripmler ok
and e a 6 bord, whle necond ﬁwbm&

b hl__frrmn @ an appnmnuu,, ns Coiiles

onrki hd .

The dag ard dyz A4 each Ke chms

OrSthap fp frve T boroln - A forth _bord

o mpn) g@fm by p)dkmqs avutlap A

olny orbi A on each Re Moms.
oyl fals  cum m@_o;,gg S
chlolumg  alomg are  eclipsed .

he Re- &4 6@14{ m Hhe Carmplex ,_n_gfi

- / overlep behvein ReTanf
. The 2L
_echows 8.:_: Ldong will oc

3 ‘---'Q."l‘i“;. %f, 10 T bondirg cond __h%g_
_bondirg  ovbibs. %ﬁfm #MIQM

% wﬁtﬂ are ’_{"g_@tﬁ““’”‘; n//u cJ- é’amaé!fa_ |
_dhe A L M',’c!d |
Pe (RCO;) X, 2 M‘;_LQC_-UEL;—_I

LB B
ra 90" o)
B ¥4 M— l‘.___@‘_,._x ]._;“—_—t—;;'——— —_— e
B L f“;o——-?o
e e T 4

i e Ci- Cﬂ Ai's ln ce E
: Cﬂ(ﬂ} ﬁ@»&iﬁ w‘#&x v 254 pm




I
[,,_; MM« Weak pirgle bord sernllory Feomn

e
r Y- Hewm (2362 pm) Ham  cr-cr

' bond _in m.dkuu Chaomiun .

r.ﬁll‘m_gs.w w_the binudear

' @nphxe wilh edfe phatung gaa- oc b hedie

e Zv, (PRa)&MM)%_/%KM_W
C’l 4 wtll

‘o’
/C’\ T/P?v, \'lb____ N\b/
# sy e T i 2N T g
R/)l\ l/l P \\u'\

u baz

&‘.3

\
g”o AR it

(») Metah - mekal mdbple  bondsd Gomplsen also
mclude Muaal Koxo dnuclear W&*Mﬁ,
nwm - Gmplues d Mz(oﬂ)c
¥ nR
__[LO~M M~ ¥
B/l N R
¢ axa NLEreerEY, P i
Vb Th, mebl- bl piple bord u s

L—’_"_—Lra‘,g‘w (b G2 L ’jnp(.ﬂ M

r__,_w:_;lzi—mé—@” ool r dae M
| e |

T T

1

__ond fup T_bonding (T 8% The, bord
ot

4 L’i’clé W= W(0R), +2Xs —¥ (X, (RO)W] !

honly {

() (iPc0), Mg Mo:iPryy + 1 Pr-0- 05
T iR Mo-iP)y
&

(v S in_ale possible 1 prigare (-buofW=CR

|

el Ed,-iw-ﬁw {poed; « Fre ek o
: o~ .—»}\l* (i

ol

S |
i

W) 3F Rao  been st Tl W, (057 g
&mm and £xist m .Ei"u«;':i?rI'Wh wnf.
Wy (O- :!P:!Ea s Q nale r,u.,ﬁ_ Wk n_.x-'!;,l ke

h
_:. u /"M M~u
o, '13' _ SR?-___ -
{29 ) .M Nb{r) Talm) "

Mo ufjéﬁz);—-i

—_ ]




3
‘__ Tre nuclear maotod clusterc: .
r‘mm Lxarmple dLh:nudeqrc mefa]
c[u,sl'uz o Clam - (s ChRe- Recly and s
. Bach Re atom 15 bonded # the

anrothert Re atoms direchly by mekd - metal
L bonds and mdxr{eoﬂw by bno(qmp haleger

|
Tetvanucleae clunfer:— w4 (0R), which

= |
Jorms by dimenisatin 4 w, (p PME —

R
Liofs 0 \\/

r Mandhva,mﬁnéad&aﬁmégﬁu

*Wu C@ordinafed by fwo or mara

ands above cond below the plane

dt’ﬁm“lbv dhe lhrnee Ke odvmo.

W= W
/ 1\ e m_‘_»__
ed | PR RO 1 ] R
B ,w/ 7 W —08k
S L
(RO Wy loe), )

' Back Rola) hao o ot Canfi y wraleom, which

I umuulﬂa.&/vamWneﬁc@zzwandM

b2 K‘ Moty Es Mo, CIg(PR; ), et —

mela) —mow WeRE geist Precent. The Cowolues

nof!; howerer  whiih mplivy Thal

€ach Le aferm a(.en\l,[q bonded ) b 12 ghbauis
5t “c“l .‘u

/T/ The mleulnrgm_@;]
O(UZWKIW AM)_./J _

(.j,)Kg_ QQ\(‘I //d .
N /Qr «—\.Re_ R‘\L\
T il - TNSe L

cj 9 R

The Shuchwe 2xut w Bhkd skl only ard &kso/ﬂ
He Grpux w o hbon & He hydockloruc aud

4 Mo a/‘»m.s are mf)— -

AT \0( )nasiaalze aléeqmbﬂl
____Mo-Mo  bopds are Single

Moy Cls(PRy), bonded, ond 1 ple berdif

R |
thxanudecr Gwplex ' — Hexa nuchar mply s

adopt _tm_ Carser of aoppowrd (@) An octa— 1

CJVW’ g _oip  mdal :éq-a—nd atom & (pordi - 1

nafed w:ft 8 (hlortide MW& One on

leads o formatea of UzerauP'

TF”_‘.—“—-

€ach fuce o ockhdom - Thir o pund A

. Maly bdenurn dichlsnide Mog Ay 1



'r bf/&m 'ﬁfﬂl&‘lﬂtl-} an [-MOG u&’ldq, nd TMO[UJ

) The, dam also  Gobuns om  ockahedvan o

r mg,lu aforw bwfﬂw{ are coordinaled by 12

e ﬁqa@m the 2d9¢0. Np() 2 Tal")

ﬁ'ﬂbﬁr Aacﬁ A/mq‘m’e 4 molewlon ot maka

.L__gué U

b
| S0 N
oARY P
) Pk AN

2 \ W
| <

+l = ake

| Mo, Us Mg Pl
lr
L
L_i
I
Reference:

Principle of Inorganic Chemistry, Huheey, Keiter, Keiter, Medi, 4™ Edition,

Pearson Publication

S

wied_aniins omd By cospid
been ideplifiad, Thee are

%ﬁ:ﬁ( HQ)?_’L&T)QI- 1
< A o kb; _I

e Odiee Lz P T

_Qlse 0bhaned.
_Bi+Bid, + HG(awm) — B, [m?s
! ‘.‘ '/
Pl

gre alse yed 95 .:_]
NaKed ;&i&.@_————————-—“

ga‘ed‘rm c

KA



