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KoHaeHcauusa TeTpasagpnvyeckux MeTansioknacrepoB

(H2054(C0)1212‘

(031C(CON 241
[0329(CO)eg)?



[MlpaBuUNo noacyeTa Yncra 3NeKTPoHOB
AnA KOHOEeHCUPOBAaHHbIX KNacTepoB:

YUCIIO KIacCcTepHbIX BaneHTHbIX 3nekTpoHoB (KBO)
KOHOEHCUPOBaAHHbLIX KnactepoB paBHO cymme KB3
UCXOAHbLIX NMONMU3APOB MUHYC YMCIO 3NIEKTPOHOB aToMa,
nexawero B ooOweun BepwuHe (18e), napbl atomoB B
obowem pebpe (34e) nnu rpaHeBbIX aTOMOB, OOWMX ONA
oboux nonagpoB (48e ana obwero TpeyronbHuKa, 62 ansa
oOLiero KkBagpara)



KoHaeHcauua meTannokrnacrtepoB
yepes oOLLYy0 BEepLUUHY

a b
> < a+b-18 |
+ —_—
L8 48

a+b-18

8

A\

nec 72 L8 102




60 48 T4
KoHoeHcauus [HZOSS(CO)%]
MeTansoknacreposB
yepes obLiee pedbpo
a+b-34
-+ ———
86 86 138
[Ru, C(COL 1

102 24



a b
KoHpgeHcauus N a+b-48
MeTarJioKrnacrteposB
ye
pe3 ooLyro 5 60 7
a+b-L8

TPeyronbHYIo rpaHb
7 60 86

a+b-48

86 60 98







_ [HiOs,5(CO)»4) >
10-apepHbie [0510C(CO)s ]
MeTaJlNnmoKnacTtepbl [HOs,,C(CO)»4

05,,C(CO)-:(POMe)3)I;
0O5,,C(CO)- ((P(OMe);).
[OS;()C(CO)33(NO)]
[O05,,C(CO)INOY
[CuiFes (CO)6)? -
Hg,Rhy(PMes),»
[0s,,C(CO)»%(NO)] -
[0s,,C(CO)»I T
05,0C(CO) ],
055:(CO)33
[Rho(CO),,|*
[RhyS(CO)20)*
[RhoP(CO)xn]
[RhipAs(CO)2] >~
IRU“)C:(C()).N] e
AU:OSS(CO)gz(PPh.%)Z
[CosNi;C5(CO)y5) 3
[Nigucz(co)lb] £
Pd(CO),s(PBuy),
Pd,,(CO),>(PBu;y),

[Fe Pte(CO)»s )
Au,lIrg(CO)»o(PhPPPh)(PEt;),
CO.;AS(»(PPh})-%

| Au,y(PPh(C¢Hs)5)Cli]”



14 atoms
[Rh:(CO)~]*
[Rh,;(CO)as)*
[HRh,,(CO)>5]?
[Rh,C-(CO)s3)°

15 dtoms
[Rh,s(CO)q
[Rh,<«(CO)x)*
[RhsC>(CO)ag]
[Pt,5(CO)10) >

16 atoms

[Ni6(C2)2(CO),a)

Fe, Tle(CO)16)°

17 atoms
[Rh;7(CO)3)*
[Rh;S:(CO):a]*

19 atoms
[Pto(CO)al* -

21 atoms
[AuOs;,CH(CO)x]°
[HgOs520C2(CO)us] :

22 atoms
[Rhoo(CO) 3] *
|Rh33(C())35H,‘-]5'
[Rh)g(CO) 15H 2 l4 )

23 atoms
[Pd>:(CO)2»(PEL) 6]
[Pd>3(CO)s(PEL)g)

24 atoms
[Ptog(CO)3g] %~

25 atoms
[AguAUnClﬁ( PPh3);,]™"

26 atoms
[Ptlb(CO)32]i 3
[Ptos(CO)30)“

34 atoms ’
[HNi,Co(CO)3x] "~

35 atoms
[N 1 ;5C4( C())i\’)] b
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M.J. Moses, J.C. Fettinger, B.W. Eichhorn,
Interpenetrating As,,, Fullerene and Ni,, Icosahedra in the Onion-Skin

[As@Ni ,@As,]° lon,
SCIENCE VOL 300 2 MAY 2003

20 [Ni12'(“12'As)]3_ [As@Niu@Aszo]B_




Figure 1. Side'top views of (t12-Pt)Pdiss—Ptu(CO)7:Pyy fragment m Pt-
centered four-shell 163-atom Pd—Pt cluster. (#12-Pt)Pd)54—.Pt.{CO)72(PPhs)ao
(x m2 7). of pseudo icosahedral [; (2/m33) and cubic crystallographic Tj

Pd,,(CO),,(PPhy)s (3) + Pt(CO),(PPh;), (4) —
Pd;5;Ptg(CO);,(PPhy)y, (1) +... (1)

Evgueni G. Mednikov,*T Matthew C. Jewell,* and Lawrence F. Dahl*T

11630 J. AM. CHEM. SOC. = VOL. 129 NO. 37, 2007
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Figure 14. The multiply-endohedral Nu@In;p@Niz@Ine cluster
exfracted from the structure of NajmIn;esN1; with atoms m this sequence
colored black, blue. green, and red, respectively. Each Na lies below
the center of each pentagonal or hexagonal face of the Injy fullerane,
but interconnections within the green Nas; polyhedron are meant only
to guide the eye.



[Mn_,0._ (O,CMe). (OMe),,(MeOH),,(H,0),,(OH) ]-xH,0-yCHCI,

A.J. Tasiopoulos, A. Vinslava,
W. Wernsdorfer, K.A. Abboud,
G. Christou,

Giant Single-Molecule Magnets:
A {Mn_,} Torus and Its
Supramolecular Nanotubes,
Angew. Chem. Int. Ed. 2004, 43,
2117 -2121




| Single-molecule magnets (SMMs) |

Near-linear [Mn,O,] and
cubic [Mn,O,(OMe),] subunits

-l T | =—b

Y

=4.2 nm

[Mn,,0, (0,CMe), (OMe),,(MeOH). ,(H,0),,(OH) ]-xH,0-yCHCI,



A.J. Tasiopoulos, A. Vinslava, W. Wernsdorfer, K.A. Abboud, G. Christou, Giant

Single-Molecule Magnets: A {Mn,,} Torus and Its Supramolecular Nanotubes, Angew.
Chem. Int. Ed. 2004, 43, 2117 —2121

{Mny,)
{M"_‘] lN’n“, “! » ,_.-.“5
vt g _' ’?'.' R »‘- : N
gy e
v i ) Bl .‘:-(9"‘.:2’

\ o

| 10 100 1000
Quantum world - Classical world

Molecular (bottom-up) approach ~f————»  Classical (top-down) approach



a (four-membered ring)

) e (1HTCC-
membered ring
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Figure 2. To illustrate the variance of the Ga—Ga distances, a cross-
section of Ta is highlighted (see text). The following distances [pm]
are observed: @ 259.5-295.8, b 258.9-278.4, ¢ 284.8-286.2, d 279.3-
295.3, e 275.8-278.8, f 245.5-268.1.

J. Steiner, G. Stoer, H. Schnockel,

[Ga51(PtBu2)14Br6]3': An Elementoid Gallium Cluster with Metalloid and Nonmetalloid
Structural Elements,

Angew. Chem. Int. Ed. 2004, 43, 302 -305



N.T. Tran, D.R. Powell, L.F. Dahl,

Nanosized Pd,;;(CO)(PEt;); Containing a
Capped Three-Shell 145-Atom Metal-Core
Geometry of Pseudo Icosahedral Symmetry

Angew. Chem. Int. Ed. 2000, 39,
4121-4125




Figure 1. Formal concentric construction of the capped three-shell nanosized Pd, core of pseudo /,
symmeltry in Pd,;(CO) (PEt;);,: a) 12-atom v, icosahedron surrounding the central atom (v, denotes
(n+ 1) equally spaced atoms along each edge). This centrosymmetrically centered icosahedron, one of
the five regular Platonic solids (with equivalent vertices and identical faces composed of only one
polygon), comprises: (1) six five-fold axes through opposite pairs of 12 vertices; (2) 10 three-fold axes
through midpoints of opposite pairs of 20 triangular faces; and (3) 15 two-fold axes through midpoints
of opposite pairs of 30 edges. b) 42-atom v, icosahedron (shell 2) generated by the addition of an atom
to the midpoint of each of the 30 edges of the 12-atom v, icosahedron. ¢) Shell 2 encapsulating the Pd-
centered shell 1 to give a 55-atom Mackay icosahedron. d) 60-atom polyhedron (shell 3), mathemati-
cally named a rhombicosidodecahedron (3.45.4). The numbers N (in parentheses) designate the
Schlifli symbol which represents in cyclic order the polygons (N-gons) meeting at each equivalent
vertex. e) Shell 3 encapsulating shell 2. ) Another orientation of the outermost third-shell polyhedron
that more clearly shows the 60 equivalent vertices along with the 62 faces (namely, the 12 pentagons,
20 equilateral triangles, and 30 squares). This Archimedean polyhedron, a semi-regular one in that all
60 vertices are identical but there are three different polygons, has pseudo 7, symmetry. g) Entire
3-shell Pd, core including 30 exopolyhedral Pd atoms (with attached triethylphosphane P atoms
(purple)) that form square pyramids by capping of the 30 square polygons of the third shell.



AnuHbl cBsizen Pd-Pd B nkocasppuyeckoun crpykrype Pd. . (CO) (PEt,),,
Connectivity!® N Mean [A]®  Range [A]
Pd(A)-Pd(B) 12 2.63(2.63) 2.629(3)-2.633(3)
Pd(B)-Pd(B) 30 277 (2.77) 2.757(4)-2.778(5)
Pd(B)-Pd(C) 12 274 (2.73) 2.734(4)-2.737(4)
Pd(B)-Pd(D) 60  2.70 (2.70)  2.696(4)-2.709(4)
Pd(C)-Pd(D) 60 2.82(2.82) 2.811(6)-2.836(6)
Pd(D)-Pd(D) 60 2.82(2.82) 2.810(5)-2.825(6)
Pd(C)-Pd(E) 60 2.73(2.73) 2.714(7)-2.749(7)
Pd(D)-Pd(E) 120 2.74 (2.73) 2.724(6)-2.756(6)
Pd(E)-Pd(E)

(triangle/square shared edge) 60 2.82 (2.82) 2.795(8)-2.844(9)

Pd(E)-Pd(E)
(pentagon/square shared edge) 60
Pd(E)-Pd(F) 120

3.09 (3.09)
2.84 (2.84)

3.070(8)-3.112(9)
2.809(9)-2.874(9)

N — 4ncno 3KBMBanNeHTHLIX MO CUMMETPUK CBA3el (Npy nKkocaagpuyeckon I, cummeTtpun)
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