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Table 1 Parameters in INDO Calculation

{ orbital exponent £ ’ electronegativity (eV) | - B° (eV)
I I T T PO A S
i { i - ‘ o _ :
Fe 1,575 | 0,975 }3.150 | —4.120 | —1.062 | -5.504 26,0 | 26,0 | 27.0
‘ ,
p 1.750 | 1.300 — | 14,033 | -5.464 — 10,0 | 10.0 —
C 1.500 | 1.325 — '-14.051! -5.5T2 | = | 15,0 1 15.0 _
H 1.200 | — — | -7ams [ ~ | = | 70 i - | =
ref. 1 [9] } [101. [11) | r101.0123
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Fig.1 Structure and labeling scheme for the {Fe[P(OMe)sls (CsHis)}*
(the OMe groups have not been illustrated)
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Fig. 2. Net atomic charge and bond order obtained

by Mulliken population analysis

HiA

B3 F0ZERSTFHERER
Fig,3 Schematic diagram
of the LMO No.10
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Table 2 LMO and Some Unoccupied Orbitals in [Fe(PHy)3(CyH ) 1"
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No, of | energy
level main composition of MO (%) assignment of MO
MO eV) i
1| -es | TaFO S SCO a2 HC) | cc obond
2 ! -42, 430 4, 8(Fe)+47677(7é;)+46 5(Cs) - ”T‘ “(537—‘6470; bondww
3| 4085 | 4.5(Fe)+45.0(Co+48.1(Co | G=C: o bond
4 } 55‘ 2.3(Fe) +50,5(Cy) + 44, V4V(C5) \ Co—Cs o bond
5| -39 | 490.5COe@r7Co | G—C, obond
‘ 6 l -34,510 ! 47 ,6(C7) +50,3(Cy) C;—Cs o bond -
7| st | assccy vasccy | CCi obond
s | 83845 | 48.0(Co) +49.6(C) N 1 c—Cs o bond
7 9 7 } 33 666 ‘ 19 0(Fe)+76 9(P17— o ¥_F:e:—71;1 0'" cc;ordmate bond
10 | -33.101 | 7.8(Fe) +37.2(C0) +51,8(FH 0 e
Fee |
Hya
(C—H . o bond- )
coordinate with Fe
11 |- —-32,473 ’ 19,4(Fe) +76,0(P3) Fe«P; o coordinraitre_‘b;;lﬂ
7172 7777— 3ﬁlﬁ1;354I 2. 1(Fe)+48 7(Cs) +46,6(Hy) 07 Hz W;i)ond o
lé W— 30,724 2, 2(Fe)+4" "(V(;) +ﬁ51 8(;']:3) - WWWC Ha o bond
14 '”j:sé.sgsw 1.9(Fe) +47.0(CO +47,2(H) 7 C4—H4 o bond
5| -20.393 | 1.5Fe +43.5C0 +52.8H | Ci=Hw o bond
71>6 777777{;‘29.213 ““1“5(Fe)+42 5(C ) +53, 8(H5A) o | Cs H5A o] bo;d.w
7 ’ 278 906 | 47.07;04 ) +50,4(Hyn) - c ~—~Hun o boad
18 | -2 | .2C) +51LAGWw | Cr—Hp o bond
19 | -2s7m0 | eraCorsosHe | CeHu o boad
720 j —28.472{ 15.5(Fe) +';8 :(7132) . - 7 t Fe«P, o coordmate bond
20| 28,308 | 47.1(Co +50.6(Hw) | GHu o bond
22| -28.201 | 45.1(CO+5T(Hw Co—Hsn o bond
2 | -20.230 | 46.0PD+SLACK | P—Hu o bond
24 ‘ -28,072 46,3(Cq) +50, 8(HaB) 7 7 HaB 70 bond
25 | 20,068 | 43.6(Pp +S29(H "E;—Hs, o bond
26 '_—*2‘8_.»04” 14,3(Py) +51,4(Hy2) Py—Hy o bond
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Sk
No. of | energy
level main composition of MO assingnment of MO
MO (eV)
27 - 28,038 43 7(Pz)+52.o(Hz1) l Pz*‘Hzl o bond
28 -28,009 43 Q(Pz)+53 4(ng) % Pz sz o bond
29 j _o7.942 | 46, 4(C7)+01 0<H,B) \ c7—~H7B o boad
30 1 _27.884 | 45. 6(P3)+51 1<H33) { Py— Hy o ‘bond
31 l — 27,759 | 43 3(P )+ 53, S(le) [ Pi—Hy o bond
32 ( 27471 ' 43.6(P) + 52, 8(1—113) ’ Pi—H,; o bond
3 | —27.432] 13.3(Pa) +52.9(Hap) i P,—Hg; o bond
34 —-26.348 | 7.9(Fe) +58, O(Cz,ap>+-28 0(C3,2p) C.
Fe<« | m coordinate bond
| Cs
| J Cs
35 - 26,062 } 11,8(Fe) +16,0(Cj,2p) +62,2(Cy, 2p) Fe<- | & coordinate bond
36 J -17.803 94 5(Fe, ad) I Fe Sd lone pair electron
37 -17,616 | 98, 8(Fe,3d) ’ Fe 23d lone pair electron
T o o 1 Fe 3d lome pair HOMO
_‘3_5_3‘77 -17,576 98, 8(Fe,3d) - _ clectron, -
39 | 2,037 | 2.8(Fe)+48.7(P) +47.5(H) , " LUMO
40 | -1,537 ' 5.2(Fe) +43,2(P) +50,6(H) || delocalized vacant
EE— - C ——) .
41| -1.462 ! 7.3(Fe) +42,2(P) +49,5(H) i orbit
42 | -0,623 [ 2,9(Fe) +39,8(P)+52,3(H) 1
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COORDINATON OF NEIGHBORING C-H
o BOND TO TRANSITION METAL CENTER
—LOCALIZED INDO STUDY OF
(Fe(PH;3)3;(CgHi3)J

Li Jian Chen Minbo Xu Guangxian
(Laboralory of Siruciural Chemisiry, Beijng University)

A cation [Fe(PH;);(C;H,;;)3*, which was a simplified form for {Fe[P
(OMe), 1, (C,H,»}*, was studied by INDO calculation, The canomical MOs
(CMO) obtained from the calculation were transformed to localized MOs
(LMO)by Edmiston-Ruedenberg localization method, The results show that
the composition of iron atomic orbitals is obviously included in a LMO
corresponding to the C,-H,, bond, The Mulliken bond orders of Fe-H,,
and Fe-C, are 0.190 and 0.302, respectively, It is pointed out that the
C,~H,s bond, as a two-electron donor, coordinates to iron atom through a
pair of o bonding electrons, The CyH,; ring, which interacts with iron atom,
is a m*-ligand containing three m conjugated carbon atoms, The iron in this
cation is in oxidation state II (d°-Fe(Il)), and the coordination of C;~Hja
bond makes the covalence of Fe(ll), Ve, 1) equal to 12,

Keywords coordinate bond localized MO



