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Constraint and restraints of the XAFS models:

a. CZVF21

XOa ! ZOa *00a O§

C
Xcar Zca» Oca %

Z..,0
Xcwr Yoo Zev> Ocv © A \\CFC N :
v Iﬁ c\:\\\\\o 2= Zge Xy
Xobr Yoo+ Zob 1501 O e} 0
Model Scatterer | POT Ns | Starting coordinates Restraints
(x,y,2)
CoFo1 Fe 1 1 10,0,2.54 Eg>-15+1
S 2 1 10.93,-1.61,1.25 Eo<0=x1
S’ 2 1 ]0.93,1.61,1.25 S¢>>0.5+0.1
Ca 3 1 |0.60,0,-1.70 Sy’ <1+0.1
Ch 3 1 |-0.90,-1.54,-0.20 6% < 0.02 £ 0.01
Cy' 3 1 ]-0.90,1.54,-0.20 6% > 0.001 + 0.001
Cy" 4 1 ]-0.90,-1.54,2.69 COunge= 180 £ 1°
Cp'" 4 1 ]-0.90,1.54,2.69
O, 5 1 |0.60,0,-1.70
Oy 5 1 |-147,-2.52,-0.33
Oy 5 1 |-147,2.52,-0.33
Refined atoms are shown as bold
b. CxPis
y =V3 x
- ory=-V3x
O (ko 0:2) G0, 0 Q y=V3x L 1
N (X 0. 2¢) O, solf/ s N NI
/ F Fe—
T SR N
X L <o y =V3x ///C(*’ Yeb » Zew) Oca
z y ‘ (= Yow Zob) Ooa
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Model Scatterer | POT Ns | Starting coordinates R .
estraints
(X, y,2)
CaP1s Fe 1 1 10,0,2.54 Eq>-15+1
S 2 1 |0.94,-1.57,1.27 Eo<0+£1
S’ 2 1 10.94,1.57,1.27 S¢?>0.5+0.1
Ca 3 1 |0.58,0,-1.68 Se*<1+0.1
Co 3 1 |-0.89,-1.54,-0.27 o’ <0.02+0.01
Cy' 3 1 |-0.89,1.54,-0.27 6% > 0.001 + 0.001
Cy” 4 1 |-0.89,-1.54,-2.74 COppgle =180 £ 1°
Cy," 4 1 |-0.89,1.54,-2.74
O, 5 1 10.95,0,-2.78
Op 5 1 |-1.46,-2.53,-0.44
Oy 5 1 |-1.46,2.53,-0.44
c. CaoP1Cq
C, (X+1.82, Y, Zg) og y =V3 x
ory=-vV3x
O\(XOa’ 0’ ZOa) c;Oa O i
N\ =, Ys Zp/2
\C (XCa’ 0’ ZCa) GCa z % ( ys ' ) GS
Fe Fé/ Fe——Fe
(0,0,0) (0,0, z;) o, C/ /\\C 1=7 -7
& Vew > Zaw) Oca e
z (= Yows Zov) O0a

Model Scatterer | POT Ns | Starting coordinates Restraints
(x.y.2)
CaP16Cq Fe 1 1 ]0,0,2.54 Eo>-15+1
S 2 1 |094,-1.57,1.27 Ep<0=+1
S 2 1 |1094,1.57,1.27 Se>>0.5+0.1
Ca 3 1 |0.58,0,-1.68 Se° <1+0.1
Co 3 1 |-0.89,-1.54,-0.27 6% <0.02 £ 0.01
Cy' 3 1 |-0.89,1.54,-0.27 o%a > 0.001 £ 0.001
Cv" 4 1 |-0.89,-1.54,-2.74 COungle =180 £ 1°
Cy" 4 1 |-0.89,1.54,-2.74
O, 5 1 ]0.95,0,-2.78
Op 5 1 |-1.46,-2.53,-0.44
Oy 5 1 | -1.46,2.53,-0.44
Ca 6 1 |2.76,-1.57,1.27
Co 6 1 |2.76,1.57,1.27
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y =V3 x
- ory=-V3x |
o) \\(xo, 0,2,) o4 0 o y =3 X | ( )
_ SRR Ve
\C (X, 0, 2) ¢ s C s 7 S Ys» Zp/2) Og
/ E Fe
Fe Fe
(0,0,0) (07 0> ZFe) OFe CO _ \/ C//_\\ = Fe C(B)
X y =-V3 x Y (B) o,
2 L'y | O®)o,
Coordinates of C(B) and O(B) ,
Xca \/§ — Xca Xoa \/g — Xoa
oy 0 P00
Model Scatterer | POT Ns | Starting coordinates Restraints
(x,,2)
CZVP12 Fe 1 1 0, 0, 2.54 Ey>-15+1
S 2 1 |0.94,-1.57,127 Eo<0+1
S’ 2 1 |0.94,1.57,1.27 Se>>0.5+0.1
C 3 1 |0.58,0,-1.68 Sp®<1+0.1
c’ 4 1 |-1.68,-0.50,-0.29 621 < 0.02 +£0.01
(o 4 1 |-1.68,0.50,-0.29 o1 > 0.001 +0.001
cr 4 1 |-1.68,-0.50,2.79 COgngle= 180 + 1°
c 4 1 |-1.68,0.50,2.79
@] 5 1 |0.95,0,-2.78
o’ 6 1 |-2.78,-0.71,-0.48
o" 6 1 |-2.78,0.71, -0.48
e. CaZio
(Xg, 0, Fe/2) Oy
(0,0,2.) o, /(S)\
O
(0 0 0) (0 0’ Fe) cyFe
0, 0, ZO) G
L
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Model Scatterer | POT Ns | Starting coordinates R .
estraints
(X, ¥,2)
(OPWAT Fe 1 1 |0,0,2.54 Ey>-15+1
S 2 2 |1.80,0,1.25 Eo<0=x1
C 3 3 10,0,-1.80 S¢>>0.5+0.1
o) 4 3 10,0,-2.93 Se*<1+0.1

621 < 0.02 +0.01
&% > 0.001 £ 0.001

f. Model for 2

Analogous to Cy/PcC,, with two C,, atoms.

Model

Scatterer

POT

Z

Starting coordinates

Restraints
(X, 2)
C2P16Ca Fe 1 1 10,0,2.62 Eo>-15+1

P 2 1 |0.89,-1.55, 1.31 Eo<0+1

P’ 2 1 ]0.89,1.55,1.31 S¢*>0.5+0.1

Ca 3 1 ]0.62,0,-1.66 S><1+0.1

Co 3 1 |-0.90,-1.55,-0.12 6% < 0.02 +0.01
Cy' 3 1 |-0.90,1.55,-0.12 6% > 0.001 + 0.001
Cy" 4 1 |-0.90,-1.55,2.74 COungie= 180 £ 1°
Cy" 4 1 |-0.90,1.55,2.74

O. 5 1 |1.06,0,-2.82

Op 5 1 |-1.46,-2.53,-0.19

Oy’ 5 1 |-1.46,2.53,-0.19

Ca 6 2 |2.66,-2.09,1.31

Co' 6 2 |2.66,2.09,1.31
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g. Model for 2%

0, ¥p, 2:/2) G

C, (%+1.84 sin(55), y,+1.84 cos(55), Z,) o,

y =3 x 0 (X5 0, 25) o
\\C (Xe» 0, 20) o
PSS R Fe
X AN
CO» y=3x T c
z

Model Scatterer | POT Ns | Starting coordinates Restraints
(X, Y, 2)
CaP16Cy Fe 1 1 10,0,3.62 E¢>-15+1
P 2 1 ]0,-1.38,1.80 Eg<0+1
P’ 2 1 10,1.38,1.80 So>>0.5+0.1
C 3 1 |-0.62,0,-1.66 S’ <1x0.1
c 3 1 |-0.90,-1.55,-0.12 6% <0.02 +0.01
(o 3 1 |-0.90,1.55,-0.12 o”a > 0.001 £ 0.001
?C7 4 1 ]-0.90,-1.55,3.74 COgngle =180 £ 1°
?C8 4 1 ]-0.90,1.55,3.74
0] 5 1 | 1.06,0,-2.82
o' 5 1 |-1.46,-2.53,-0.19
o 5 1 |-1.46,2.53,-0.19
Ca 6 2 10,-2.95,1.80
Co 6 2 10,2.95,1.80
h. Model C3VP14
9 y =V3 x o) (Xow 0, 2,) S0,
¢ (6{0) \\C (Xce 0, Z¢,) Oc, C
q -/
E Fe--—+-—-—Fe
L $\co y =3 x A \C({ 0,2./2)c
L O L il Cbr> > “F¢ Cbr
y T z O Kopp 05 Z/2) O,

Coordinates for CO groups: Xx=V3 y plane:

etc.

XCa 2 XC

b

2’@’0

X0 ZXO
Op| —2, az

For Ca,P1; additionally X(Opy) = X(Cy)-1.18 and &(Opy) = o(Cpy)
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Model Scatterer POT Ns | Starting coordinates Restraints
(X, y,2)
Cs/P1 Fe 1 1 10,0,2.52 Eo>-15+1
Cor 2 3 11.57,0,1.26 Ep<0+1
Obr 3 3 12.73,0,1.26 So* > 0.5+ 0.1
Ca 4 3 [-1.58,0,-0.94 S’ <1+0.1
C 4 3 |-1.58,0,3.47 6% < 0.02 + 0.01
Oa 5 3 1-2.51,0,-1.57 o%an > 0.001 = 0.001
COrermangle = 180° £ 1°

1.

Model for 1P two absorber apical

C, (xs+1.82, g, Z9) o y =V3x
ory=-V3x
(Xp, 0,2,) o, (o 0, Z0,) S0, O L |
P (e 0,2) GCaC// 7 S (=, Ys Z5/2) o
\Fe Fe/ /Fe 3 Ff
0.0.0) 0.0, 2,) o, c N Ci=2. 7,
& Yew > Zew) Oca
z (= Yov> Zob) Goa
Model Scatterer | POT Ns | Starting coordinates Restraints
(X,y,2)
CoP16Cq Fe 0 110,00 Eo, Eo(1)>-15+ 1
Fe 1 1 ]0,0,2.53 Eo, Eo(1) <0+ 1
S 2 1 ]0.92,-1.59,1.265 Eo=Eo(1)
s 2 1 ]0.92,1.59,1.265 So%, Sp(1)> 0.5 0.1
P 3 1 ]0.9,0,-2.05 So%, So*(1)<1+0.1
Co 4 1 |-0.88,-1.52,-0.19 6% < 0.02 £ 0.01
Cy 4 1 |-0.88,1.52,-0.19 671> 0.001 £ 0.001
Cy” 4 1 |-0.88,-1.52,2.73 COungie~= 180 = 1°
Cy" 4 1 |-0.88,1.52,2.73
Ca 5 1 (0.61,0,4.25
Oy 6 1 |-1.45,-2.51,-0.32
Oy 6 1 |-1.45,2.51,-0.32
Oy 6 1 | -1.45,-2.51,2.85
Oy 6 1 |-1.45,2.51,2.85
O, 7 1 | 1.00,0,5.33
Ceq 8 1 |2.76,1.57,1.265
Co 8 1 |2.76,-1.57,1.265
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j. Model for 1P two absorber basal
y =V3 x
L . /S Ve 2:/2) 0
/‘\Zizﬁ' Zoa Cu 05182 Yot o5 Fe—F \Fe
O (ow 0, 2,) S, O C//\\C 1=27.-1.
\\\ /// - & Yo s Zew) Oca e
C (XCa’ 0’ ZCa) GCa\ C \\\O
/ = Yow Zow) S0a
Fe Fe
(0’0’0) (O’ O’ ZFC) O
y =3 x
z ‘f i
z S (=, Vg Z/2) o
Fe——Fe
/ \ 1= 1,
P(_= yp s Zp) Gp Ci\\y - -be
O
Model Scatterer | POT Ns | Starting coordinates Restraints
(x,y,2)
CaP16Cq Fe 0 1 10,0,0 Eo, Eo(1)>-15+1
Fe 1 1 |0,0,2.53 Eo, Eo(1) <0+ 1
S 2 1 ]0.92,-1.59,1.265 Eo=Eo(1)
s’ 2 1 ]0.92,1.59,1.265 So%, So?(1)> 0.5+ 0.1
P 3 1 |-1.16,-2.02, -0.26 So%, So’(1) < 1+0.1
Co 4 1 |-0.88,1.52,-0.19 6% < 0.02 £ 0.01
Cy' 4 1 |-0.88,-1.52,2.73 &> 0.001 £ 0.001
Cy" 4 1 |-0.88,1.52,2.73 COungle~= 180 £ 1°
Ca 5 1 |0.61,0,-1.71
Cd 5 1 |0.61,0,4.25
Op 6 1 |-1.45,2.51,-0.32
Oy 6 1 |-1.45,-2.51,2.85
Oy 6 1 |-1.45,2.51,2.85
Oa 7 1 |1.00,0,-2.79
O, 7 1 |1.00,0,5.33
Ca 8 1 |2.76,1.57,1.265
Cd 8 1 |2.76,-1.57,1.265
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k. Model for 1F two absorber

/NF{ZO'{J
O(Xa’o’za)ca O
\\\o 0a) Q0. ///

C (XCa’ 0’ zCa) Oca

C, (x+1.82, Y, 2g) o

///C(_’ Yo » Zeb) Oca C\\\

= Yor Zow) S0a

Fe Fe
(0,0,0) (0,0,7;) o,
y =3 x |
: ‘L. 1 SCYeno
Fe/—>Fe
O / \ 1=17.-2g,
O=C_ Ve 2e) Gor Ci\\y =Yep
Zop =20 112
Model Scatterer POT Ns | Starting coordinates Restraints
(x,y,2)
CaP1sCe Fe 0 1 10,0,0 Eo, Eo(1) > -15 + 1
Fe 1 1 ]0,0,2.53 Eo, Eo(1) <0+ 1
S 2 1 |0.92,-1.59,1.265 Eo = E(1)
S 2 1 {092, 1.59,1.265 So%, So’(1)> 0.5+ 0.1
Ca 3 1 ]0.61,0, 4.25 So%, So> (1)<1+0.1
Co 4 1 |-0.88,-1.52,-0.19 o?all <0.02 +0.01
Co' 4 1 |-0.88,1.52,-0.19 c?all > 0.001 + 0.001
Cv" 4 1 |-0.88,-1.52,2.73 COungie ~= 180 + 1°
Cp™ 4 1 |-0.88,1.52,2.73
O 5 1 |1.00,0,5.33
Op 6 1 |-1.45,-2.51,-0.32
Oy’ 6 1 |-1.45,2.51,-0.32
Op" 6 1 |-1.45,-2.51,2.85
O™ 6 1 |-1.45,2.51,2.85
C(f) 7 1 10.7,0,-1.65
O(f) 8 1 |1.90,0,-1.65
Ca 9 1 |2.76,-157,1.265
Co 9 1 |2.76,1.57,1.265
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1. Model for 4S two absorber

y =3 x o yom=3ic13r+1~12
L ” o(0,,) = o(Cy)
z C (= Yo Zp/2) Oy
P C, (XgH1.82, Y Z) o - e/ \Fe
O Ko 0. 25,) 0, (0] Q y=3x C/ /\\C 1=2,-17,,
\ Y. LD feveawe
C e 0, 2¢,) o, C eZ,
/ (= You Zow) Oou
(0'360) (OI,:(% Z;) Ope X g
: a L z s (- Vs 2:/2) o
rdhn
/ \ = ZFe_ ZCb
///C Y=Y ci\\y =Yob
O o)
Model Scatterer POT Ns | Starting coordinates | Restraints
x,y,2)
CaP16Cy Fe 0 1 ]10,0,0 Eo, Eo(1)>-15+ 1
Fe 1 1 10,0,2.53 Eo, Eo(1) <01
S 2 1 10.92,-1.59,1.265 Eo=Ey(1)
Ca 3 1 |061,0,-1.71 So%, So?(1)> 0.5+ 0.1
C. 3 1 |061,0,4.25 So%, So*(1)<1+0.1
Co 4 1 |-0.88,-1.52,-0.19 6% <0.02 £ 0.01
Cv' 4 1 |-0.88,1.52,-0.19 6% > 0.001 £ 0.001
Cy’ 4 1 |-0.88,-1.52,2.73 COppgle ~= 180 = 1°
Cy'" 4 1 |-0.88,1.52,2.73
(ON 5 1 |1.00,0,-2.79
O, 5 1 | 1.00,0,5.33
Oy 6 1 |-1.45,-2.51,-0.32
Oy’ 6 1 |-1.45,2.51,-0.32
Oy" 6 1 |-1.45,-2.51,2.85
Oy 6 1 |-1.45,2.51,2.85
Cor 7 1 |0.6,1.04,1.265
Obr 8 1 |1.90,0,1.265
Cq 9 1 |2.76,-1.57,1.265
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m. Model for 4P two absorber

O\\\(X()a’ O’ ZOa) GOa

C (XCB’ 0’ ZCa) Oca

C, (%,+1.82,¥,2,) cp

C//\\C 7=7 .7
Y/ (= Yep » Zep) Oca W

(= Yob> Zob) Soa

yObr = ber+ 112
O o(0,) =0a(C,)

Fe Fe
(0,0,0) (0,0, 7,) o,
y =3 x
: ‘L. 2 P Cnzo
Fe Fe
/ \ =171,
6// Y="Ye Ci\\g e
Model Scatterer POT N; | Starting coordinates | Restraints
(X, ,2)
CxP16Cq Fe 0 1 0,0,0 Eo, Eo(1) > -15%1
Fe 1 1 0,0,2.53 Eo, Eo(1)<0+£1
P 2 1 0.92,-1.59, 1.265 Eo=Ey(1)
C. 3 1 |061,0,-1.71 So%, So?(1)> 0.5+ 0.1
C. 3 1 |061,0,4.25 So%, So*(1)<1+0.1
Co 4 1 -0.88, -1.52,-0.19 6% < 0.02 £ 0.01
Cy 4 1 -0.88, 1.52,-0.19 o> 0.001 + 0.001
Cy" 4 1 -0.88,-1.52,2.73 COgungle~=180 £ 1°
Cp" 4 1 -0.88, 1.52,2.73
O, 5 1 1.00, 0, -2.79
O, 5 1 1.00, 0, 5.33
Op 6 1 -1.45,-2.51,-0.32
Oy 6 1 -1.45,2.51,-0.32
Oy’ 6 1 -1.45,-2.51,2.85
Oy 6 1 -1.45,2.51, 2.85
Cor 7 1 0.6, 1.04, 1.265
Obr 8 1 1.90, 0, 1.265
Co 9 1 2.76,-1.57,1.265
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n. Model for 4PP two absorber

y=B3x g Yo TYel L2
L ” o(0,,) = o(C,)
z C (= Yeu Z:/2) 0,
C, (%,+1.82,¥,2,) cp / \
/—\F:Fe- z,, Fe——Fe
O Kov 0:%) O, o Q] y=\3x R\
Nowoie & POy | e N
/ (= Yob> Zob) Soa O
(olge()) (, OE,)ZF ) O, X 2
o o L P y=-\/3x> y =3 x
7 y ‘ |
z /P \e Vs 2/2) O
Fe Fe
/ \ 1=17.-2¢
t Qe
(= Yo s Zp) Oy O
Model Scatterer POT Ns | Starting coordinates | Restraints
(X, ,2)
CoP16Cq Fe 0 1 0,0,0 Eo, Eo(1)>-15+1
Fe 1 1 10,0,2.53 Eo, Eo(1) <0+ 1
P 2 1 ]0.92,-1.59,1.265 Eo=Eo(1)
Ca 3 1 [0.61,0,-1.71 So%, So*(1)>0.5+0.1
Cd 3 1 10.61,0,4.25 So%, Se*(1) < 1+0.1
Ch 4 1 |-0.88,-1.52,-0.19 oZan < 0.02 +0.01
Cy 4 1 |-0.88,-1.52,2.73 6%a1 > 0.001 £ 0.001
Cy" 4 1 |-0.88,1.52,2.73 COungle~=180 £ 1°
Oa 5 1 |1.00,0,-2.79
o, 5 1 |1.00,0,5.33
Ob 6 1 |-145,-2.51,-0.32
Oy 6 1 |-145,-2.51,2.85
Oy 6 1 |-145,2.51,2.85
P 7 1 |-1.13,1.95,-0.19
Chrq, 8 1 |-2.96,1.95,-0.19
Cor 9 1 ]0.6,1.04,1.265
Obr 10 1 [1.90,0,1.265
Ca 11 2 |2.76,-1.57,1.265
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2. Fits of the XAFS of 1P, 1F, 2, 22', 3, 4S, 4P and 4PP.

| Solution of 1P in CH,CN
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Solution of 1F in CH,CN
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8 __ Solid state sample of 2

/\/\/\/\./‘\/\/\/\/\:
TRV

b

-10
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K 2(K)

4S in CH,CN
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Cartesian coordinates of optimised vacuum phase structures

3.
a. 1F (basal formyl)

Atom X y z

Fe -1.24544 0.00880 0.01826
Fe 1.25496 -0.54854 -0.03990
S 0.21027 0.89233 -1.57418
C -2.62549 1.06789 -0.04364
S 0.33157 0.84095 1.64099
C 0.88142 2.58123 1.32958
H 0.57603 3.14521 2.22356
H 1.98101 2.58830 1.29451
C 0.74058 2.63558 -1.24542
H 1.83612 2.66388 -1.33844
H 0.32393 3.22464 -2.07584
C 0.29961 3.25547 0.08409
H -0.79740 3.24985 0.14526
o -2.35964 -1.81828 2.01403
o 1.21545 -2.68980 1.96033
C -1.90654 -1.09857 1.22523
(¢} 4.06604 0.30059 0.04535
(0] 1.41807 -2.50245 -2.21785
C 1.20340 -1.83933 1.16619
C -2.00036 -1.09138 -1.38267
C 1.33424 -1.72875 -1.35422
C 2.94075 -0.00184 0.00387
H 0.61706 4.31530 0.08475
o -3.55581 1.77099 -0.09089
H -1.48581 -0.94792 -2.37780
O -2.93078 -1.88859 -1.35604

1F (apical formyl)

Atom X y z

Fe 1.23520 -0.18621 -0.06797
Fe -1.35746 -0.42226 0.02377
S -0.06961 0.82068 1.58116
C 2.78869 0.92812 -0.07919
S -0.21978 0.85230 -1.62361
C -0.52551 2.64815 -1.28156
H -0.13080 3.18418 -2.15731
H -1.61567 2.79462 -1.26845
C -0.40941 2.62120 1.29823
H -1.49800 2.75644 1.38356
H 0.06048 3.14168 2.14557
C 0.10576 3.22514 -0.01025
H 1.19716 3.11852 -0.05589
o 2.36020 -1.80687 -2.22466
(0] 2.27838 -1.99712 1.97813
o -1.37123 -2.63183 -1.90139
C 1.89830 -1.16356 -1.37246
o -4.03456 0.75482 -0.24023
o -1.94473 -2.26026 2.22469
C -1.32175 -1.75469 -1.13272
C 1.86904 -1.26977 1.17322

oxxTAaAn

SN
(0]

::::::ooooooooooooooooowm§§§
8

OO0O0n0o0o0o00000™

-1.69915
-2.95150
-0.10699
2.73707
3.79182

X
-0.78305
-1.29716

0.68841
6.33512
-0.86997
-1.18146
0.40427
-2.19423
-1.86364
-0.61753
-2.90152
-1.43061
1.14469
-3.13075
-2.24323
-0.21160
-3.96856
-0.77680
2.13073
3.46922
4.67545
1.93035
2.15099
3.60856
3.46333
4.56166
4.62103

X
1.32925
-1.32915
-0.00013
2.22523
2.12165
3.42531
-2.22181
-2.12755
-3.42414
0.00085
1.85649
1.77594
2.56690
-1.85454

-1.53466
0.33638
4.31038
1.72276
0.91703

y
1.32234
-1.19423
-0.27494
-0.12207
0.00817
1.85749
242175
2.10420
-1.46510
-2.68325
-1.39338
2.26657
3.20331
2.63016
-1.70577
-3.70438
-1.53678
-0.02838
-0.62401
-0.14329
-0.54466
-0.16894
-1.71425
-0.57918
0.94910
-0.05715
-1.63368

y
0.23396
0.23410

-1.57887
3.00912
-0.52379
-0.69467
3.01013
-0.52599
-0.69023
1.47732
1.91125
-0.21505
-0.31499
1.91185

1.34756
-0.11147
0.01039
-0.88116
0.62140

z
0.00564
0.04084
0.91689
0.21002

-1.45755
1.68228
-0.68715
-0.67409
1.73114
-0.59365
-0.63219
2.74547
-1.13486
-1.13431
2.80787
-0.99162
-1.08721
-2.64570
-0.21820
0.37742
-0.50718
-1.19539
-0.35082
1.37777
0.50472
-1.49137
-0.68619

z
0.04136
0.04090

-0.15481
0.35913
2.78426

-1.76262
0.36049
2.78130

-1.76655

-2.31520
0.23802
1.71185

-1.06348
0.23863
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4PP (terminal P basal opposite bridging P)

Atom
Fe

ONENENOIIIITITIITIQAIQAOOOANAAAANTTIANAN0O

4PP (terminal P basal opposite bridging CO)

Atom
Fe
(6]

O
C
C

-1.77913
-2.56608
0.00072
0.00031
-0.89521
0.89571
0.00068
-0.00017
-0.00114
0.89426
-0.89373

X
0.92342
0.08865
1.62634

-0.02660
1.32281
-1.46312
-1.06315
2.56865
1.66418
-1.90123
-1.19534
-2.88542
-1.67587
4.29807
2.17139
-1.02340
-3.88046
2.51025
2.77911
-1.49786
-0.97983
-2.58264
-1.19720
-2.75940
-1.15803
-1.47538
2.47441
1.59195
3.38245
5.05149
4.52293
4.34638
-2.26056

X
-0.94381
0.98901
-2.29660
0.59740
-1.75256

-0.21624
-0.31243

0.90062
-2.53216
-3.16698
-3.16722
-1.82546
-2.97394
-2.57384
-3.60037
-3.60135

y
-0.54962
0.79523
-0.91954
0.40707
-0.74543
0.67457
-1.53679
0.93531
-1.81453
0.78931
2.40273
0.52118
-2.66624
0.35205
-2.70173
3.55341
0.43842
2.56507
1.40900
2.54297
-3.51344
2.72256
-2.00504
2.83455
-3.63649
2.19671
2.36962
3.09534
3.19526
1.12926
-0.53384
0.05847
0.87794

y
0.45807

0.91285
3.01570
0.53991
1.98159

1.71003
-1.06599
-1.27258
-1.75813
-1.83199
-1.83142
-2.59607

1.08131

2.10147

0.94911

0.94780

z
-0.07138
-2.56655

2.77362
-1.44085
1.65270
0.00525
0.17124
-0.34005
-0.99684
1.72262
-0.17426
-0.99523
-1.18228
0.05164
-1.58035
-0.30079
-1.61092
0.56214
-1.67340
1.68041
1.65729
1.72172
2.58670
-1.08901
-1.14530
-2.15244
1.64232
0.28514
0.33246
-0.14285
-0.55614
1.10883
2.83448

z
-0.50212
-2.64804
-0.80390
-1.58509
-0.67817

OXNITZITTIITZITIIAOIQAOOOAANQAAQAANTT I

1.49522
0.55115
-2.02313
-1.75730
1.49616
1.57467
3.09810
1.23622
-2.11294
-2.32588
1.63324
4.19573
-3.82493
-1.54523
0.29555
-0.41869
1.25399
-0.07959
2.16785
0.50942
1.45211
-4.39984
-3.90929
-4.25836
-2.67047
-1.09057
-2.59678
1.58281

-0.48469
1.29022
-0.86371
-0.36808
-1.44593
-1.88059
0.17891
2.99297
-2.69982
-0.88099
-2.80759
0.57686
-0.49732
-0.93007
1.42395
2.22721
1.65263
0.48090
3.15745
3.77169
3.07847
-0.55521
0.52941
-1.19488
-3.24026
-3.09112
-2.86363
-2.07704

4PP (terminal P apical)

Atom

Fe

T TIATN000NNANNNATTIANAN0O

X
-0.94381
0.98901
-2.29660
0.59740
-1.75256
1.49522
0.55115
-2.02313
-1.75730
1.49616
1.57467
3.09810
1.23622
-2.11294
-2.32588
1.63324
4.19573
-3.82493
-1.54523
0.29555
-0.41869
1.25399
-0.07959
2.16785
0.50942

y
0.45807
0.91285
3.01570
0.53991
1.98159

-0.48469
1.29022
-0.86371
0.36808
-1.44593
1.88059
0.17891
2.99297
-2.69982
0.88099
2.80759
0.57686
0.49732
-0.93007
1.42395
2.22721
1.65263
0.48090
3.15745
3.77169

-0.00672
1.00011
1.00435

-1.81964
1.47599

-1.08171

-0.22752
0.65621
0.66842

-2.70441

-1.79033

-0.32699
1.37893
2.35158
2.84734
3.08333
3.33697
3.26042
1.21829
0.93283

-0.41493
0.44434
1.75899
2.11137
1.44737
0.60879

-0.30390
2.46354

z
-0.50212
-2.64804
-0.80390
-1.58509
-0.67817
-0.00672

1.00011
1.00435
-1.81964
1.47599
-1.08171
-0.22752
0.65621
0.66842
-2.70441
-1.79033
-0.32699
1.37893
2.35158
2.84734
3.08333
3.33697
3.26042
1.21829
0.93283
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1.45211
-4.39984
-3.90929
-4.25836
-2.67047
-1.09057
-2.59678

1.58281

3.07847
-0.55521

0.52941
-1.19488
-3.24026
-3.09112
-2.86363
-2.07704

-0.41493
0.44434
1.75899
2.11137
1.44737
0.60879

-0.30390
2.46354

Cartesian coordinates of optimised

structures using continuum solvation

1F (basal formyl)

Atom
Fe
Fe

ocrxroraonoaonaoonaoorraxrrTarxTavnanwn

1F (apical formyl)

Atom
Fe
Fe
S

C
S
C
H
H
C
H
H

X
-1.24655
1.24922
0.20453
-2.64247
0.31398
0.84591
0.52472
1.93925
0.72407
1.81231
0.30800
0.28188
-0.81070
-2.30851
1.31678
-1.88175
4.04262
1.35385
1.27729
-1.98403
1.30353
2.94016
0.60389
-3.57989
-1.50608
-2.87792

X
-1.23274
1.35011
0.06066
-2.79500
0.21961
0.51015
0.11299
1.59333
0.38772
1.46789
-0.08666

y
0.01460
-0.54508
0.88557
1.07604
0.83359
2.58079
3.12522
2.59349
2.63210
2.66194
3.20231
3.25384
3.26679
-1.87043
-2.64813
-1.12680
0.37582
-2.52554
-1.82443
-1.08871
-1.75005
0.04141
4.30503
1.75288
-0.90936
-1.92517

y
-0.18993

-0.42056
0.83554
0.93456
0.82519
2.62828
3.13330
2.77828
2.63477
2.77352
3.14797

z

0.02587
-0.03974
-1.54766
-0.01864
1.61130
1.32334
2.21502
1.31348
1.23803
-1.33810
2.07244
0.08002
0.13347
1.99422
2.00670
1.22468
-0.03334
-2.20514

1.20164
-1.39546
-1.35530
-0.03918

0.08261
-0.05282
-2.39803
-1.37115

z
0.07644
-0.03724
-1.54495
0.13428
1.60561
1.30522
2.18921
1.30623
-1.25944
-1.35961
-2.09954

-0.11712
-1.20530
-2.26493
-2.29310
1.55340
-1.85111
4.01684
1.75335
1.45176
-1.88103
1.58996
2.94970
0.09877
-2.76556
-3.79324

CEZTOOO0000O0000ITO

SN
(0]

X
-0.65283
-1.43321

0.56045
6.14122
-0.81998
-1.07245
0.69200
-1.95812
-2.12453
-0.85713
-3.02386
-1.31815
1.54575
-2.80910
-2.56363
-0.50176
-4.05204
-0.68952
1.99188
3.31121
4.50502
1.77318
2.03773
3.48291
3.25839
4.34215
4.53282
6.82642

:::::mmooooooooooooooooowm§$§
=

4P

Atom X

Fe 1.32729
Fe -1.32691
P 0.00056
0] 2.13984
0 2.13654
0 3.41109

3.22222
3.13179
-1.88532
-1.96512
-2.55709
-1.21560
0.81579
-2.31680
-1.72027
-1.25961
-1.57711
0.37639
4.30011
1.70715
0.93194

y

1.32768
-1.13066
0.39515
-0.11755
0.00162
1.93898
2.27633
2.24044
1.30756
2.70432
1.18019
2.36255
2.92875
2.82144
-1.45957
-3.74502
-1.20562
-0.06090
-0.91028
-0.29244
-0.78178
-0.65452
-2.00005
-0.54259

0.79926
-0.50856
-1.87764
-0.93351

y
0.22845
0.22785
-1.57706

3.03200
-0.54125
-0.66823

0.05050
0.09881
2.22586
-1.99289
1.96231
1.38236
0.04394
-2.23664
1.17143
-1.18183
-1.36607
-0.00078
0.04331
0.94888
-0.56895

z
0.00157
0.04211
0.99302
0.12604

-1.44588
1.66452
-0.65155
-0.77078
1.71765
-0.52559
-0.73487
2.70876
-1.07583
-1.29177
2.77357
-0.88298
-1.25926
-2.62430
-0.06639
0.40108
-0.42968
-1.10347
0.00495
1.45429
0.34476
-1.47788
-0.39630
0.39613

z
0.04241
0.04125

-0.15172
0.37530
2.78060

-1.79425
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4PP (terminal P basal opposite bridging P)

Atom
Fe
(0]
(0]
C
C
Fe

-2.14193
-2.14156
-3.40829
0.00082
1.81812
1.79662
2.57232
-1.81887
-1.79934
-2.57052
0.00054
0.00174
-0.88551
0.88929
0.00222
0.00005
-0.00063
0.88652
-0.88609

X
0.91890
0.03976
1.58937

-0.02615
1.31499
-1.46675

3.03030
-0.54329
-0.66748

1.45203

1.92967
-0.23781
-0.31274

1.92857
-0.23956
-0.31264

0.87871
-2.52685
-3.16228
-3.16201
-1.83731
-2.95359
-2.56141
-3.57990
-3.58014

y
-0.54977
0.72457
-0.85788
0.36793
-0.71599
0.68057

0.37745
2.77742
-1.79876
-2.31752
0.25466
1.71792
-1.07790
0.25509
1.71557
-1.08094
-1.27758
-1.73725
-1.80592
-1.80473
-2.58185
1.08000
2.09662
0.94906
0.94797

z
-0.07534
-2.58900

2.78740
-1.45375
1.66703
0.00861

OIEIZIIDITIZTIIDIZQOIOOOOOOOOOOT™T

-1.06621
2.58134
1.66057

-1.87174

-1.17803

-2.89641

-1.69620
4.29352
2.14238

-0.99822

-3.87735
2.54072
2.76044

-1.49385

-0.99001

-2.57251

-1.18840

-2.77208

-1.19027

-1.51016
2.53695
1.62485
3.40240
5.04160
4.50960
4.36707

-2.19427

-1.52158
0.92501
-1.84566
0.82635
2.41352
0.50289
-2.65375
0.32866
-2.73790
3.54715
0.40936
2.53048
1.40198
-2.49687
-3.46750
-2.67060
-1.95955
-2.81822
-3.62246
-2.20937
2.33368
3.06821
3.15669
1.09783
-0.54965
0.03530
0.94048

0.19270
-0.35088
-0.97408

1.74146
-0.22164
-0.99024
-1.12856

0.00342
-1.54983
-0.39232
-1.61128

0.56047
-1.67489

1.70501

1.69186

1.75503

2.60262
-1.01960
-1.08381
-2.10691

1.63475

0.31479

0.31610
-0.20153
-0.60720

1.05284

2.85241
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4. Observed and calculated (B3LYP/6-311+G(d) and C-PCM continuum solvation) IR
spectra in the v(CO) region.
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5.

Observed and calculated (B3LYP/LanL2DZdp in vacuum phase) IR spectra in the

v(CO) region.
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6.  DFT calculated energies of the isomers of 4PP and 1F.
Calculated isomers of 4PP in vacuum phase and relative energies

oC .
.Fe “Fe
oc™ / \ “co
ocC PMe,H
4PP (basal opposite bridging P) 4PP (basal opposite bridging CO) 4PP (apical)
0 kcal/mol 1.920 kcal/mol 3.851 kcal/mol

Calculated isomers of 1F in vacuum phase and continuum solvation model. Relative energies and
relative free energies in solution given in brackets

oc. S.N co oc. .SA5 ):o
NN NI
.Fe Fe Fe Fe
oc" “co oc™ \ ‘co
oC H oC (6{0)
o
1F (basal) 1F (apical)
0 kcal/mol 1.126 kcal/mol
(0 kcal/mol) (2.385 kcal/mol)
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