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#1 FEF double zeta BRANBFHBAKBERLK
Table 1 Exponents and expansion coefficients
for O double zeta

Mulliken 75 24y Bl 34 25.98. 8.09 3 7.93,

#2 EHEF STO-4G ERPHEBRARBRY

Table 2 exponents and expansion
coefficients for O STO-4G

A WHEAK
Exponent Expansion coefficient
306.101483 0.056152

56,012800 0.260141
15.560969 0.532846
5.164546 0.291625
11.762737 ~0.062207

2.546380 0.000030

0.827925 0.558855

0.317978 0.497767

11.762737 0.043634

2.546380 0.286379

0.827925 0.583575

0.317978 0.246313

B o K AR

Exponent Expansion coefficient
7816.5400 0.002031
1178.8200 0.015436
273.1880 0.073771
81.1696 0.247606
27.1836 0.611832
3.4136 ' 0.241205
9.5322 1.000000
0.9398 . 1.000000
0.2846 - , 1.000000
35,1832 . 0.019580
7.9040 0.124189
2.3051 0.394727
0.7171 0.627375
0.2137 1.000000
0.0530 . 1.000000

1) 0.0530 Z5F& P EHL,
0.0530 is diffused p function,
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Table 3 Exponents and expansion

%4 UHF %13 Fe-O, @44y Mulliken HER
Table 4 -Mulliken Analysis of

coefficients for Fe and Co Fe-O, by UHF
BB WA UHF
Exponent Expansion coefficient .
FeO,
Fe Co Fe Co R ¥ ﬁi".FLiE
[ atom orbital
3291.98454 | 3551,58210 0.06374 0.06374 Q¢ 8.09128 1.84574
1S 298.31202 537.98038 | - 0,37658 0.37644 Or 7.92878 1.14952
109.07700 117.88176 0.68129 0.68131 Fe 25.97993 1.04982
145.17000 157.28000 —0.10378 | —0.10464 Fe(lI)O, 2
28 .588 4.74400 . G.69211
1: 543:§ 16 01430 . 6867; 0 6;475 O¢ 818676 152738
. : 0.3800 -3 Or 7.63530 1.46370
10.59100 11.66400 —0.23112 | —0.23054 Fe 24,17792 1.23864
3s 1.78760 1.96020 0.67269 | 0.67735 :
6 6726 6 Fe(1O,
0.71960 0.78570 0.462%6 0.45819
0.828 v 0.87960 2125 Oc 8.10910 1.85467
S 0.8 10 .80 60 —0,13031 | -0.1 . or 7.80741 1.14669
4 f . . .
09971 0.1062 0.62399 0.61881 Fe 25.08349 0.97804
0.03675 0.03878 0.46647 0.46975 .
/
183.62389 200.13046 0.09181 0.09153
2P 41.95354 45,79723 0.44473 |  0.44489 £5 UHF XHURSNERE
11.92190 13.05861 0.62097 0.62020 Table 5 The calculated value of O; by
the UHF method
31.17100 34.42500 —0.02850 [ ~0.02905
3P 3.064 . . .
6450 3.38580 0.49800 0.50086 BIRHN . e - “m%ﬁﬂi@ﬁ
0.95390 1.05300 0.60069 0.59815 No. of atomic | on atoms total lon m-orbitals total
. . order gross population| gross population
23,19711 25.56979 0.06544 0.06690 : i
;a4 0.12810 6.79059 | 0.28766 | 0.29192 Oc 8.0 8.04785 1.78080
1.84806 2,04848 0.51808 0.51727 o
0.50676 0.55692 0.44222 0.44007 r 8.0 7.97601 1.10961
01 8.0 7.97607 1.10961

B3 Co-0, MM BEIT eb initio IR
5T, R FS Fe-0, fodt M B RAE M,
ERTHE TRIFREAOERER, Bk
I T3 6. :

3. B/ 0,4 F. Fe(1-0, F Co(lD)-
0, th Oc fl Or ZMIAREBKEIIT 2 H
ARMEREFMAERNE, NTETH
FEHE Oc 1 Or WL, HRS5LK
BERER, Xt~ ST TRITWH TSR,
BENESIF# 7.

H, & &

MERFFRBERY, EEMAEH R
Fe-O, KR ER D THIL AR Weiss $21H
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%6 UHF %it% Co-O, MemHEH
Table 6 The total gross population

using UHF
CoO, Co(INO,
BE ¥ |fro@| B F |6ol
atom | orbital atom orbital
Oc¢ 8.08052‘ 1.84759 8.15037 | 1.49191
Or 7.95805 | 1.14871 7.67811 | 1.50263
Co 26.96143 } 1,01334 | 25.17151 | 1,05387

B Fe*O; BT &, HAEER, Fe-0, BER
STEANEERERRERE Fe ETNAEHMN
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Table 7 The vibration freguency % % B‘C Ek
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AB INITIO CALCULATION ON THE Fe-O, BOND
IN OXYHEMOGLOBIN

Tan Zaiyou
(Guangdong College of Medicion and Pharmacy,/Guangzhou 510224)

Wu Jian

(lnstitute of Semiconductions, Chinese Academy of Sciences, Beijing)

ABSTRACT

Ab initio calculations on O, FeO,, Fe(1)O,, Fe(II)O,, Co0O, and Co(I1)O, were carried
out by the spin unrestricted Hartree-Fock method. The results show that the Mulliken pop-
ulation of Fe™, central Oc and terminal Or are 24.18, 8.19 and 7.64 respectively for =-
system in oxyhemoglobin. This is contrary to the suggestion by Weiss that the Fe-O, bond
is similar to Fe**Oj;. The result appears to fit the experimental data very well and provides
good mechanistic evidence for explaining the oxygenation-deoxygenation of oxyhemoglobin
in the life of living organisms;

Key words Ab initio method, Fe-O, bond, oxyhemoglobm.
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