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Table 1 The energy levels of d-d orbitals in V . Cr ., Mn complexes

v Cr Mn
No.55 -~16.01(d,2-d,2) No.54  —16.50(d,2-d 2 ) NolG67  -14.61(d,2-d =)
No.s6 ~15.91(d,2-d,2)" No.55 -16.4%d 2-d_2)" Nop 58 11.90d 2=d 2 )"
MNo.57 —14.04(dsy-dxy) No.58  —13.96(dsy-dsy) No.59  11.32{dzy-dey)
No.60 —9.81(dey-dey)® No.60 —10.96(dey-de, )" Nob0 1 1L.00(dsy-tdey )"
No6l —8.53(dye-dy:) No.61 - 0.00(dy-dy:) Mol -B6T(dyady:)
No.62 -B.05(d,a_ya-dea_ya) Nob2Z -B.B8(dr-dss) No62  -8.25(dz_e-dz_2)
No.63 —8.04(ds.-d..) No.fid -8.73(d,a_jed,a_ya)  Nob3 -814(d,,-d,.)
No.64 -7.47(dy.- dy.)" No6d  -8.32(dysdy.)" NoB4 - B.01(dye-dy.)"
No.65  —6.01(des-ds.)" No.bs  -T.65(dee-de: )" No6s -7.82(d,.-d..)"
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™2 Ve No.60, No 66 4-F il -EME S
Table 2 The component of MO No.60 and No.66 in V complex

No.60 No.66

Atomic orbital Atom(position) Coefficient Atomic orbital Atom(position) Coefficient
day V(1) 0.4232 doo_ P(2) -0.3217
day V(9) 0.4231 dya_ys ~ P{20) 0.3217
D P(2) 0.3950 d 2 P(2) 0.2439
e P(20) -0.3992 d,z P(20) -0.2439
dzy P(2) 0.1421 i C[13) 0.2286
dyy P(20) 0.1422 ps C(a1) -0.2281
Py V(1) 0.1057 Pz 0(14) 0.2384
Py : V(19) -0.1056 Ps 0{32) 0.2379
Ps 0(14) 0.1258 Py C11) 0.1936
Pz 0{32) 0.1258 Py C{29) 0.1933
Py Of 14} -0.1221 Py C113) 0. 15846
Py 0{32) 0.1221 Py C(a1) 0.1841
Py 0(12) -0.1122 Py P(2) 0.1722
Py 0(30) 0.1120 Py P{20) 0.172

#®3 VESHE ¢;(Nob0) 1 6 (No.b6) STl RS BN
Table 3 The values of H and G coupling in No.60 and No.66 in V complex

&, &, H rd
deyl V1) dez,a2({V1) 0.02406 —_
dey V1) dys_2(P2) 0.01894 0.00238
doy(P2) dya_,a(P2) 0.11459 0.01678
pe(P2) py(P2) 0.05938 0.1166
p=(P20) d,2(P20) 0.1946 0.00043
pe(P20) d,s_,(P20) 0.4144 0.00103
dx,(P20) d 2,2 (P20} 0.1147 —
py(CL1) p(C11) 0.01703 —
pe(012) pe(C11) 0.03324 —

Note: - shows that values <107 in this Table
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Table 4 The component and energy levels(eV) of dg-dony,

Orbital  Energy  dey(M1]  dsg(M2}  py(P2)  py(P20)  pe(P2Z)  p.(P20)

Mn No.39 =10.98 -0.3823 0.3523 0.3125 0.3128
Nea.60 -10.64 —0.4344 —-0.4344 0.4002 -0.4002

Cr No.55 ~13.96 0.3251 0.3251 (0.3575 (13575
No 60 -10.96 -0.4377 ~0.4377 0.3573 -(1.3573

ki Mo.57 -14.05 0.2958 02558 0.3913 (.3904
MNo.60 -9.81 -0.4232 -0 231 (1. 3550 0.3953
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Studies on *'P NMR Chemical Shift of the Series of Compound
[(CO).M(;:-PMe:)}., M=V, Cr, Mn
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{' Graduate School. Academia Sinica, Beijing 100039;  Department of Technical Phycis, Peking
University, Beijing 100871; ? Departmet of Chemstry, Peking University, Beijing 100871; * Library,
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¥

Abstract The transition metal complexes with phosphido bridge have been widely used in
svnthesis of organometallic compounds. The NMR ¥ P chemical shift is useful in structure
clucidation. The value of *'1* shift often used as a structural probe for the presence or
absence of metal-metal bond. In this paper , the *1 shift of the series of compound
[CO M {p-PMey)]a . M=V, Cr, Mn have been calculated. The correlation of *'1 shift
with metal-metal bond has been studied.

In this paper “Magnetic nuclei molecular orbit group approximation for calculation
of NAIR chemical shift™ has been proposed.

Keywords: NMR chemical shift.,  Complex, Transition metal
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