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Table 1 New N, O and Fe INDO Parameters

N D ' 0 ) | Fe()

I+ s /“'-20.5
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Table 2 Carbon-13 Chemical Shifts(ppm) of N,O Compounds

compound | p(M) ! od(M) l ap(M)—i a(M) ‘ Scale « ‘ Sexp -
CH, | 0.z | o0, 7s ; -sa68 | 605 | 00 | 0.0
o | - 0.3404 [ 59.90 |- —60;917”’ 1.0 f 7.06 { 3.0
CUILCEN ﬁ — e e
C*  0.1634 ‘ 5651 \ ~185.36 l ~129.34 7117"1379.39 | 120.0
CH;OH l ~0.0412 \ 57.97 ' . ~70.09 ~12.11 \ 18.16 ‘ 5040
‘ HC\I ) -0, 0148”i 5779 ‘ ~130.36 ' - 122, 5; \ 12;—62 ‘Tzoo~
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Table 3 Nitrogen-15 Chemzcal Shifts (ppm)

";o}n};uld ‘ p(M) _| d(l\h/I)“] oM | oM [ Sexte ’ e
CONH, | s | Qovsﬁsw["'—'{si‘zs | -s0w0 0 00 | o0
CCHNH, | -oudes | sers | -1seao | -tz | saoz | 5.0
CONaH, ,,,l,,,:6,'.3&;,,,_,,;9*.;2,,, ] —204.12 | -114.90 54,30 | 51.0

CHN*H ‘ -0.1907 88.02 -283.79 | -195.77 | 135.18 148.0
C,H(CN J”'—o 2608 | 88.41 | -382.19 | -203.79 | 233, 19| 2460
CHNs | -o.sar | ssr | -aze.68 | —sssaor | oarraar 285.0
CoHeN | -0.2182 | 88.15 | -479.30 | -301.73 | 331.14 | 320.0
CsH N, } -0.173 87.84 —478.57 | -390.73 | 330. 14_ 335.0
Ny t 0.0 7’ 86,53 l —5;5796 1 149.43 ‘ 388.83 | 369.0 0
C',H;N‘ l - 0.0965 | 87.26 t ~508.35 }7—421 08 i 560.49 388.0
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Table ¢ Oxygen-l? Chemical Shifts (ppin)
compound \ p(M) ‘ d(M) L oM ‘ a(M) Seale s Sexpo
H,0 | -0.7163 | 125.,q  -184.83 © -58.00 | 0.0 0.0
CoH0OH - 0.6152 126.09 -2l 91 -115.82 57.78 5.0
O -0.1963 | 125.24 | —328.39 ; -203.65 | 145.61 - 137.3
CH,CO0'CH, - o ‘
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H20: 1 -0. 3867 ] 121,35 |- 581.30 ] - 256,95 } 198.91 187.0
- | R !
(of6) J ~0.2656 ‘ 123,41 | -518.50 | - 395.17 ! 337.13 | 350.0
(CHgCO":0 | ~0.5567 ‘ 125.62 | -545.82 ’ 42050 | s62.16 | 393.0
| o | -
H,CO | -o. ). 4343 T 124.72 ? ~757.01 } -612.28 | 554.24 580~609
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Tuble & Carbon-13 Chemical Shifts (ppm) of (CsHDFe (COI,ON
] ! T -
a 1 . oMY | [21 | [z
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Fe CY(CP) 1 0.1050 g 56.93 1 ~121.19 { - 64,26 ‘ -85.9 | 168.69
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Table 6 Carbon-13 Chemical Shifts (ppm) of (CsHy)s Fe(CH;OH), and
(CsH )2 Fe(CHO); (ppm)

‘ \ | r
] 1 p(M) } Ud(M) { OP(M) ‘ U(M) | O'exl,:sj
| I ‘ ‘
' | ‘ I !
C' | 0.1593  56.52 —128.89’ —72.37’ -89.26
2 i : :
/\1 L B
37N C*H,0H o ‘
O : C*  0.0527  57.31 | -118.72 —61.41| -66.91
Pl R ; . |
e - | ' !
o 0.0377  57.42 | -119.20  -61.87 | -67.90
/o\‘ ——CH,0H S
‘ ; | ‘
e 0.i515 [ 56.59 | —76.55 —19.96 —60.17
€' 0.1053  56.93 | —120.22 . -63.30 —80.10
2 ‘
/\1 e T
37N ctHo | ! ,
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- I i |
re » | . f
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O] CHO T ‘ o , S i
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INDO/GIAO PERTUBATION METHOD OF NMR
CHEMICAL SHIFTS INCLUDING d ORBITALS

Wu Weixiong You Xiaozeng Dai Anbang

(Coodination Chemistry Institute, Nanjing University, Nanjing)

In this communication, we report the INDO/GIAO pertubation method
to calcutate *N, O and BC éhemical shifts of metal complexes including
d orbitals. By reparameterations of N, O and Fe INDO parameters,
calculated N, YO and C shieldings of (C;H)Fe(CO),CN, (C,Hp
Fe(COH), and (CsH,) Fe (CH,OH), are in good agreement with experiments.
Moreover, a good linear relationship between net charge p(M) and o (M)

of nuclear M has been shown.

Keywords INDO/GIAO ®BC, 5N, 7O chemical shift ferrocene derivative



