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Figure S1. Correlation diagram of the energy levels of the binuclear ferrous ground
state including exchange coupling, single-site ZFS and noncollinearity between the two
iron atoms. The axial ZFS parameters (D) of the two iron atoms are held negative, constant

and equal (D, =D, =-10cm™). The exchange co_ﬁpling () is varied from -5 to +5 cm’.
‘One iron rotates 45° from the other (B = 45°). The right side indicates a ferromagnetic

interaction (J > 0) between the ferrous atoms, and the left an antiferromagnetic interaction

d < 0). The spin Hamiltonian used for calculating the levels is given inEq. 1, with H, =

H,=H,=0.
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Figurg S2. Correlation diagram of the energy levels of the binuclear ferrous ground
state including exchange coupiiﬁg, single-site ZFS and noncollinearity between the two’
iron atoms. The axial ZFS parameters (D) of the two iron atoms and the exchange coupling
() are beld constant (D, = <10 cm™”, D, = +5 cm™ and J = -1.5 cm™). The angle between
the two irons varies from O to 180 degrees. The spin Hamiltonian used for caiculating the

levels is given in Eq. 1, with H, =H,=H, =0.
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Figure S3. /Represent'ative correlation diagrams of the energy splittings of the binuclear
ferrous ground and excited sublevels with positive ZFS in the presence of a magneticb field
along the z-axis. “The axial and thombic ZFS parameters on the two iron atoms and the

exchange coupling are held constant as D, =-10 cm”, D, = +5 cm?, J = -1.5 cm™. The
angle between the two irons (B) is fixed at: (A) p = 45° and (B) B = 135°. The spin

Hamiltonian used for calculating the levels is given in Eq. 1, with H, = H =0and H,

varied from O to 7 Tesla.
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Figure S4. Correlation diagram of the energy levels 6f the binuclear ferrous ground
state including exchange coupling, single-site ZFS an_d noncollinearity between the two
iron atoms. The axial ZFS parameters (D) of the two iron atoms and the exchange coupling
(J) are held constant (D, =-10 cm™, D, = -5 cm’ and J =-1.5 cm™). The angle between
the two irons varies from 0 to 180 degrees. The spin 'Haﬁliltonian used for calculating the |

levels is given in Eq. 1, with H, =H =H, = 0.

S4




© 1999 American Chemical Society, J. Am. Chem. Soc., Yang ja9822714 Supporting Info Page 5

-10 T T T

-15 ‘ (A) &
-20

o~

25
<-30

&
535

EaolOO
451 ' o d
-50 B - 1 1 1 i

0 1 2 3 4 5 6 7
H, (Tesla)

- (+4)

-10 r — T T

15 @
-20 |- -

I

Sal 00 !

Sas| - ]

2 (x4) '

i-40 - B
451 .

50 X ‘
0 1 2 3 4 5 6 7
, H, (Tesla)

i 1 1 1

Figure S5. Representative correlation diagrams of the energy splittings of the binuclear
- ferrous ground and excited sublevels with positive ZFS m the presence of a magnetic field
along the z-axis. The axial and rhombic ZFS parameters on the two iron atoms and the

exchange coupling are held constant as D, = -10 cm™, D, =-5cm™, J=-1.5cm™. The
angle between the two irons (B) is fixed at: (A) B = 45° and (B) p = 135°. The spin

Hamiltonian used for calculatiﬁg the levels is given in Eq. 1, with H, = Hy =0and H, |

varied from Q to 7 Tesla.
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Figure S6. ~Correlation diagram of the energy levels of the binuclear ferrous ground
state in'cludiﬁg exchange coupling, single-site ZFS and noncollinearity betWeén the two
iron atoms. The axial ZFS pafamcters (D) of the two iron atoms and the exchange coupling
(3) are held constant (D, = +10cm™, D, =+5 cm™ and J =-1.5 cm™). The angle between
the two irons varies from O to 180 degrees. The spin Hamiltonian ﬁsed for calculating the

levels is given in Eq. 1, with H, =H =H,=0. -
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Figure S7. Representative correlation diagrams of the energy splittings of the binuclear
ferrous ground and excited sublevels with positive ZFS in the presence of a magnetic field
along the z-axis. The axial and thombic ZFS parameters on the two iron atoms and the

exchange coupling are held constant as D, = +10e¢m™, D,=+5cm”, J=-1.5 cm™. The
angle between the two irons (B) is fixed at: (A) B =45° and (B) B = 135°. The spin

Hamiltonian used for calculatihg the levels is given in Eq. 1, with H, = H =0andH,

varied from O to 7 Tesla.
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Figure S8. Simulations using the comgréte spin-Hamiltonian in Eq. 1 for saturation

magnetization behavior of the MCD signal in the ligand field region for (A) reduced A’
desaturase at 7,700 cm™', (B) stearoyl-ACP A desaturase at 5,700 cm’, and (C) stearoyl--

ACP A° desaturase at 9,090 cm™. The intensity amplitude (symbol) for a range of '

magnetic fields (0 - 7.0T) at a series of fixed temperatures is plotted as a function of

BH/2KT. Parameters used are listed inset of each figure. Detail of the simulation program

is given in Ref 67.
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