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Fig. 1. Schematic picture of myoblobin and the active site, protoporphyrin IX (right).

N. Shafizadeh, et al., “Ultrafast Electronic Relaxation of Excited State of Biomimetic Metalloporphyrins in the Gas Phase” (2011)

The 1ron in heme 1s the binding site

for oxygen and other diatomics
' &
Heme is iron protoporphyrin IX. Q

(
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Fc is found in Fc** and Fe'' \ /‘ v AN

oxidation states.

Diatomics bind to Fe?*.

/
€O, NO, O,. /=N N~

O, is the physiologically
relevant ligand, but it can
oxidize iron (autooxidation).

The diatomic ligand can be photolyzed.
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HF HClI HBr HI
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1D=3.336 X 103°Cm
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Table 11.4 Pauling (italics) and Mulliken electronegativities

H He
2.20 x

\ 4

3.06
S
Li Be B G N (0] F Ne
0.98 1.57 2.04 2.55 3.04 3.44 3.98
1.28 1.99 1.83 2.67 3.08 3.22 4.43 4.60 ﬁ
Na Mg Al Si P 5 Cl Ar
0.93 1.31 1.61 1.90 2.19 2.58 3.16
1.21 1.63 1.37 2.03 2.39 2.65 3.54 3.36
K Ca Ga Ge As Se Br Kr
0.82 1.00 1.81 2.01 2.18 2,55 2.96 3.0
1.03 1.30 1.34 1.95 2.26 2.51 3.24 2.98
Rb Sr In Sn Sb Te I Xe
0.82 0.95 1.78 1.96 2.05 2.10 2.66 2.6
0.99 1.21 1.30 1.83 2.06 2.34 2.88 2.59
Cs Ba Tl Pb Bi
0.79 0.89 2.04 2.33 2.02

Data: Pauling values: A.L. Allred, J. Inorg. Nucl. Chem. 17, 215 (1961); L.C. Allen and J.E. Huheey, ibid., 42,
1523 (1980). Mulliken values: L.C. Allen, J. Am. Chem. Soc. 111, 9003 (1989). The Mulliken values have been
scaled to the range of the Pauling values.
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Figure 20-35
Atkins Physical Chemistry, Eighth Edition
@ 2006 Peter Atkins and Julio de Paula
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(a) ABANAZ—2 . RARMFZEFD. ABANI—% YIRS &
ABABABAB: - DEEENTES (RAXRZEFIE, hep).

(b) ABC/NZ—2 . ML AXFEFD. ABC/N 32— %#EYIRT &
ABCABCABC:--DEEENTELGIAXETRIE, cpc).
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Table 11.1* Some hybridization schemes

385

Coordination number Arrangement Composition

2 Linear sp, pd, sd
Angular sd

3 Trigonal planar sp?, p°d
Unsymmetrical planar spd
Trigonal pyramidal pd?

4 Tetrahedral sp?, sd?
Irregular tetrahedral spd?, pd, dp*
Square planar p’d?, spd

5 Trigonal bipyramidal sp’d, spd?
Tetragonal pyramidal sp*d?, sd*, pd*, p>d?
Pentagonal planar prd’

6 Octahedral spd?
Trigonal prismatic spd*, pd®
Trigonal antiprismatic pid?

* Source: H. Eyring, J. Walter, and G.E. Kimball, Quantum chemistry, Wiley (1944).

Table 11-1
Atkins Physical Chemistry, Eighth Edition
© 2006 Peter Atkins and Julio de Paula
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