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Experimental Details

General methods

All reactions were carried out using conventional Schlenk tube techniques under an inert atmosphere
of argon, unless otherwise stated. (Dimethylaminomethyl)ferrocene (Strem Chemicals), 2-
(methylamino)methylpyridine (Sigma-Aldrich), 6-methoxy-2-pyridinemethanamine (BLDPharm), 2-
picolylamine and methyl 2-bromobenzoate (TCl Chemicals) were used as received. Rac-, (S)- and (R)-
ferrocenyl thiophosphinoalcohol 1 were prepared according to previously reported procedures.! Thin-
layer chromatography (TLC) and column chromatography were carried out on Merck Kieselgel 60F254
recoated aluminum plates and Merck Kieselgel 60, respectively. Solvents for all syntheses were either
dried by standard methods and distilled under argon before use, or purified on an Innovative
PURESOLYV Solvent Purification System equipped with 4 A MS columns, unless otherwise stated. NMR
analyses were performed on Bruker AV400 or AV300 spectrometers. The spectra were referenced
internally using the residual signals of the deuterated solvent for 'H and 3C, and externally using 85%
H3;PO, for 3'P. Chemical shifts (3) for all nuclei and coupling constants are given in ppm and Hertz,
respectively. Peaks are labelled as singlet (s), doublet (d), triplet (t), multiplet (m) and broad (br). Mass
spectra analyses [GCT ler Waters for DCI, CH,; UPLC Xevo G2 Q TOF (waters) for ES*] were performed
by the ‘Service Commun de Spectrométrie de masse’ of the ICT-Université de Toulouse (France). The
chromatographic analyses were obtained on a Shimadzu GC2010 Pro equipped with a chiral Supelco
BETA DEX 225 column.

X-ray structural analyses details

Data were collected on a Rigaku XtaLAB Synergy Dualflex diffractometer using a PhotonJet X-ray source
(CuKg, A = 1.54184 A). An Oxford Cryosystems Cryostream cooling device was used to collect data at
low temperature (100(2) K). Omega scans were performed for data collection. Absorption corrections
were applied %3 and the structures were solved by intrinsic phasing method (ShelXT).# All non-hydrogen
atoms were refined anisotropically by means of least-squares procedures on F? with ShelXL.5 All the
hydrogen atoms were refined isotropically at calculated positions using a riding model, except for the
hydrogen atom attached to nitrogen, which was located on difference Fourier maps and refined freely.
For complex 5a, the absolute configuration was determined by refining the Flack parameter.® For 5b,
the SQUEEZE 7 tool in PLATON was used to remove the electron density contribution of the highly
disordered dichloromethane molecules from the model. Crystal data and refinement parameters,
bond distances, bond angles and hydrogen bond parameters are provided here.

Deposition Numbers CCDC 2490601-2490602 (for 5a and 5b) contain the supplementary
crystallographic data for this paper. These data are provided free of charge by the joint Cambridge
Crystallographic Data Centre and Fachinformationszentrum Karlsruhe Access Structures service.

Syntheses

Synthesis of pyridinium salt 2

@iPth BF,

Q

In a dry Schlenk tube under argon, (2-diphenylthiophosphinoferrocenyl) methanol 1 (200 mg, 0.46
mmol, 1 equiv.) was dissolved in dry dichloromethane (2mL). HBF,.OEt, (0.2 mL, 1.38 mmol, 54% wt.
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in Et,0, 3 equiv.) was added at room temperature and the mixture was stirred for 5 min. Pyridine (0.22
mL, 2.77 mmol, 6 equiv.) was added and the mixture was stirred for 10 minutes. It was then washed
successively with 1M aq. HCI, H,0 and sat. aq. NaHCO;, dried (Na,SO,) and filtered. Dichloromethane
was concentrated to the minimum and an excess of diethyl ether was added to precipitate the product.
It was filtered, washed with Et,0 and dried in vacuo to give a yellow powder (220 mg, 82% vyield).

'H NMR (400 MHz, CDCl;): & 8.78 (2H, m, Py), 8.06 (1H, m, Py), 7.75-7.70 (2H, m, Ph), 7.60-7.13 (10H,
m, 8H Ph + 2H Py), 6.74 (1H, m (AB system), CH,N), 5.75 (1H, m (AB system), CH,N), 5.36 (m, 1H, subst.
Cp), 4.60 (m, 1H, subst. Cp), 4.49 (s, 5H, Cp), 3.87 (m, 1H, subst Cp).

13C{'H} NMR (101 MHz, CDCls): § 145.22 (s, Py), 144.06 (s, Py), 133.83 (d, Jpoc = 85 Hz, quat. Ph), 132.07
(d, Joc = 3.1 Hz, Ph), 131.89-131.77 (2 x Ph), 131.48 (d, Joc = 90 Hz, quat. Ph), 131.32 (d, Jpc = 10.5 Hz,
Ph), 128.71 (d, Jec = 12.3 Hz, Ph), 128.43 (d, Jpc = 12.7 Hz, Ph), 127.53 (s, Py), 82.45 (d, Joc = 12.1 Hz,
quat. Cp), 77.59 (d, Jpc = 8.6 Hz, subst. Cp), 76.9 (subst. Cp, under CDCl3), 75.01 (d, Jpc = 93.6Hz, quat.
Cp), 71.7 (subst. Cp, under Cp), 71.67 (s, Cp), 59.71 (s, CH,Py).

31P{*H} NMR (162 MHz, CDCl;): 6 40.53 (s, PPh,).

Synthesis of thiophosphines 3a-b

In a dry Schlenk tube under argon, pyridinium salt 2 (220 mg, 0.38 mmol, 1 equiv.), K,CO; (127 mg,
0.92 mmol, 2 equiv.) and either 2-picolylamine (0.29 mL, 2.76 mmol, 6 equiv., for 3a) or 6-methoxy-2-
pyridinemethanamine (380 mg, 1.85 mmol, 4 equiv., for 3b) were added, followed by dry, degassed
acetonitrile (3 mL). The reaction mixture was heated to reflux for 24 hours. The resulting dark orange
solution was concentrated in vacuo and the residue was purified by column chromatography on
silicagel (eluent: diethyl ether + 1.5% NEt;).

1-(diphenylthiophosphino)-2-[[(2-pyridinylmethyl)amino]methyl]ferrocene 3a

N\ /
NH N
d, :,?th
Fe s
==

Yellow-orange powder (165 mg, 68% yield from 1).

'H NMR (400 MHz, CDCl3): 6 8.48 (1H, app. d, J= 4 Hz, Py), 7.86-7.79 (2H, m, Ph), 7.72-7.64 (2H, m, Ph),
7.58-7.45 (4H, m, Ph), 7.40-7.32 (3H, m, 2H Ph+ 1H Py); 7.13-7.11 (1H, m, Py), 7.05 (1H, app. d, /= 7.8
Hz, Py), 4.65 (m, 1H, subst. Cp), 4.34 (s, 5H, Cp), 4.34-4.27 (2H, m, 1H CH,Cp + 1H subst. Cp), 3.79 (1H,
d (AB system), J = 14.6 Hz, CH,Py), 3.79 (m, 1H, subst Cp), 3.70 (1H, d (AB system), J = 14.6 Hz, CH,Py),
3.67 (1H, d (AB system), J = 13.4 Hz, CH,Cp).

13C{*H} NMR (101 MHz, CDCl5): 6 159.09 (s, quat. Py), 148.96 (s, Py), 136.36 (s, Py), 134.87 (d, Jpc = 86
Hz, quat. Ph), 133.31 (d, Joc = 86 Hz, quat. Ph), 132.02 (d, Joc = 11.0 Hz, Ph), 131.82 (d, Jpc = 10.6 Hz, Ph),
131.33 (d, Jpc = 3.1Hz, Ph), 131.24 (d, Joc = 3.1 Hz, Ph), 128.35 (d, Jpc = 12.5 Hz, Ph), 128.08 (d, Jpc = 12.5
Hz, Ph), 121.80 (s, Py), 121.75 (s, Py), 90.34 (m, quat. Cp), 74.64 (d, Jpc = 12.2 Hz, subst. Cp), ca. 74.6 (d,
subst. Cp, under 74.64 signal), 74.26 (d, Joc = 95.1Hz, quat. Cp), 70.66 (s, Cp); 69.09 (d, Jpc = 10.6 Hz,
subst. Cp), 53.76 (s, CH,Py), 46.49 (s, CH,Cp).

31P{*H} NMR (162 MHz, CDCl;): 6 41.32 (s, PPh,).

HRMS (DCI-CH,): m/z [M]* (100%, calcd. for CoH,,FeN,PS 522.0979, found 522.0956).
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1-(diphenylthiophosphino)-2-[[(2-4-(methoxyl)pyridinylmethyl)amino]methyl]ferrocene 3b

N\ /)
N
@: NH OMe
Fe s
<=

Yellow-orange powder (138 mg, 54% yield from 1).

'H NMR (400 MHz, CDCl,): 6 7.85-7.80 (2H, m, Ph), 7.69-7.64 (2H, m, Ph), 7.54-7.32 (7H, m, Py + 6xPh),
6.62 (1H, app. d, J = 7.3 Hz, Py); 6.56 (1H, app. d, J = 8.2 Hz, Py), 4.68 (1H, m, subst. Cp), 4.34 (5H, s,
Cp), 4.35-4.31 (1H, m, subst. Cp), 4.14 (1H, d (AB system), J = 13.5 Hz, CH,Cp), 3.87 (3H, s, CH;0), 3.80-
3.79 (1H, m, subst. Cp), 3.73 (1H, d (AB system), J = 13.5 Hz, CH,Cp), 3.68 (1H, d (AB system), J = 14.3
Hz, CH,Py), 3.62 (1H, d (AB system), J = 14.3 Hz, CH,Py).

13C{'H} NMR (101 MHz, CDCls): & 163.60 (s, quat. Py), 157.27 (s, quat. Py), 138.70 (s, Py), 134.94 (d, Jpc
=86.4 Hz, quat. Ph), 133.53 (d, Jpc = 85.9 Hz, quat. Ph), 132.03 (d, Jpc = 10.8 Hz, Ph), 131.80 (d, Joc = 10.6
Hz, Ph), 131.27 (d, Joc = 3.1Hz, Ph), 131.19 (d, Jpc = 2.9 Hz, Ph), 128.28 (d, Jpc = 12.4 Hz, Ph), 128.04 (d,
Joc = 12.4 Hz, Ph), 114.25 (s, Py), 108.47 (s, Py), 91.15 (d, Joc = 12.5 Hz, quat. Cp), 74.57 (d, Jpc = 12.7 Hz,
subst. Cp), 74.20 (d, Jpc = 95.1Hz, quat. Cp), 74.11 (d, Jpc = 9.8 Hz, subst. Cp), 70.58 (s, Cp), 68.91 (d, Jpc
= 10.4 Hz, subst. Cp), 54.01 (s, CH,Py), 53.24 (s, OMe), 46.00 (s, CH,Cp).

31P{*H} NMR (162 MHz, CDCl,): 6 41.43 (s, PPh,).

HRMS (ESI, pos.): m/z [M+H]* (100%, calcd. for C33H3,FeN,OPS 553.1166, found 553.1172).

Synthesis of thiophosphine 3a-Me

N/
OH ) N N

g PPhs (1.5 equw._), AN

. PPh, NH ‘ Xy DEAD (1.25 equiv.) ‘ PPh,
Fe & 7 N._~ THF, 18h Fe ¢

Y=
2 equiv.
3a-Me

1-(diphenylthiophosphino)-2-[[methyl(2-pyridinylmethyl)amino]methyl]ferrocene 3a-Me

In a dry Schlenk tube under argon, a solution of racemic (2-diphenylthiophosphinoferrocenyl)
methanol (500 mg, 1.16 mmol, 1 equiv.) was dissolved in dry THF (30 mL). PPh; (460 mg, 1.74 mmol,
1.5 equiv.) was added, followed by 2-(N-methylaminomethyl)pyridine (290 uL, 2.32 mmol, 2 equiv.).
Finally, a solution of diethylazadicarboxylate (DEAD) in hexane (660 uL, 1.45 mmol, 1.25 equiv.) was
slowly added and the reaction mixture was stirred at room temperature for 18h under argon. The
solvent was evaporated in vacuo and the crude reddish-orange oil was purified by column
chromatography on silicagel (eluent: n-hexane/EtOAc 1:1 + 1% NEt;). 3a-Me was obtained as a yellow-
orange solid (300 mg, 49% yield).

H NMR (400 MHz, CDCl,): & 8.41-8.39 (1H, m, Py), 7.85-7.80 (2H, m, Ph), 7.71-7.65 (2H, m, Ph), 7.53-
7.42 (4H, m, Ph), 7.37-7.32 (2H, m, Ph), 7.28-7.24 (1H, m, Py), 7.02-6.99 (1H, m, Py), 6.48 (1H, app. d, J
=7.9 Hz, Py), 4.61-4.60 (1H, m, subst. Cp), 4.52 (1H, d (AB system), J = 12.8 Hz, CH,Cp), 4.30 (5H, s, Cp),
4.33-4.28 (1H, m, subst. Cp), 3.81-3.79 (1H, m, subst. Cp), 3.71 (1H, d (AB system), J = 14.0 Hz, CH,Py),
3.42 (1H, d (AB system), J = 14.0 Hz, CH,Py), 3.21 (1H, d (AB system), J = 12.8 Hz, CH,Cp), 1.87 (3H, s,
NCH).

13C{*H} NMR (101 MHz, CDCls): 6 160.0 (s, quat. Py), 148.30 (s, Py), 136.09 (s, Py), 135.30 (d, Jpc = 88.1
Hz, quat. Ph), 134.12 (d, Jpc = 85.8 Hz, quat. Ph), 132.21 (d, Jpc = 10.5 Hz, Ph), 132.06 (d, Joc = 10.7 Hz,
Ph), 131.09 (d, Jec = 3.0Hz, Ph), 130.82 (d, Jpc = 3.0 Hz, Ph), 127.91 (d, Jpc = 12.5 Hz, 2C, Ph), 122.87 (s,
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Py), 121.43 (s, Py), 89.71 (d, Jpc = 11.9 Hz, quat. Cp), 75.48 (d, Jpc = 9.8 Hz, subst. Cp), 75.14 (d, Jpc = 12.6
Hz, subst. Cp), 73.89 (d, Joc = 95.6 Hz, quat. Cp), 70.75 (s, Cp); 68.83 (d, Jpc = 10.5 Hz, subst. Cp), 63.67
(s, CH,Py), 56.41 (s, CH,Cp), 40.84 (s, NCH3).

31P{*H} NMR (162 MHz, CDCl5): 6 41.90 (s, PPh,).

HRMS (DCI-CH,4): m/z [M+H]* (100%, calcd. for C3oH3oFeN,PS 537.1217, found 537.1205).

Synthesis of phosphines 4a-b and 4a-Me

In a dry Schlenk tube under argon, 3a, 3b or 3a-Me (1 equiv.) was dissolved in dry, degassed toluene.
Degassed tris-(dimethylamino)phosphine (10 equiv.) was added to the solution and the mixture was
refluxed overnight. After cooling to room temperature, the solvent was evaporated in vacuo. The
orange residue was purified by flash column chromatography on silicagel under argon (eluent:
degassed n-pentane/dichloromethane 60:40 + 1% NEt;).

1-(diphenylphosphino)-2-[[(2-pyridinylmethyl)amino]methyl]ferrocene 4a

Obtained from 300 mg (0.58 mmol) of 3a and 1.2 mL (5.89 mmol) of P(NMe,); in 10 mL toluene as a
yellow solid (225 mg, 80% vyield).

H NMR (400 MHz, CDCl;): & 8.49 (1H, app. d, J = 4 Hz, Py), 7.56-7.52 (3H, m, 2H Ph + 1H Py), 7.40-7.39
(3H, m, Ph), 7.28-7.24 (5H, m, Ph), 7.13-7.10 (1H, m, Py), 7.02 (1H, app. d, J = 7.8 Hz, Py), 4.57 (1H, m,
subst. Cp), 4.29 (1H, m, subst. Cp), 4.08 (5H, s, Cp), 3.86 (1H, d (AB system), J = 13.0 Hz, CH,Cp), 3.80
(s, 2H, CH,Py), 3.72 (1H, m, subst. Cp), 3.64 (1H, d (AB system), J = 13.1 Hz, CH,Cp).

13C{*H} NMR (101 MHz, CDCl5): 6 159.82 (s, quat. Py), 149.06 (s, Py), 139.87 (d, Jpc = 10.7 Hz, quat., Ph),
137.21 (d, Jpc = 8.4 Hz, quat., Ph), 136.28 (s, Py), 134.83 (d, Jpc = 20.6 Hz, Ph), 132.53 (d, Joc = 18.4 Hz,
Ph), 129.05 (s, Ph), 128.29-128.06 (m, Ph), 121.73 (Py), 121.70 (Py), 91.58 (d, Jsc = 24.2 Hz, quat. Cp),
75.83 (d, Jpc = 6.8 Hz, quat, Cp), 71.99 (d, Joc = 3.0 Hz, Cp), 71.30 (d, Joc = 3.4 Hz, Cp), 69.57 (s, Cp), 69.15
(s, Cp), 54.52 (s, CH,Py), 47.51 (d, Jpc = 9.8 Hz, CpCH,).

31p{*'H} NMR (162 MHz, CDCls): § -23.62 (s, PPh,).

HRMS (DCI-CH,): m/z [M+H]* (100%, calcd. for C,qH,sFeN,P 491.1340, found 491.1353).

1-(diphenylphosphino)-2-[[(2-4-(methoxyl)pyridinylmethyl)amino]methyl]ferrocene 4b

\ 7
N

é NH OMe
, PPh,

Fe

=

Obtained from 300 mg (0.58 mmol) of 3b and 1.2 mL (5.89 mmol) of P(NMe,); in 10 mL toluene as a
yellow powder (100 mg, 71% yield).

H NMR (400 MHz, CDCl;): & 7.59-7.52 (2H, m, Ph), 7.46-7.43 (1H, m, Py), 7.41-7.39 (3H, m, Ph), 7.24-
7.23 (5H, m, Ph), 6.63 (1H, app. d, J = 7.2 Hz, Py); 6.58 (1H, app. d, J = 8.2 Hz, Py), 4.61-4.60 (1H, m,
subst. Cp), 4.30-4.29 (1H, m, subst. Cp), 4.08 (5H, s, Cp), 3.86 (3H, s, CH;0), 3.83 (1H, dd (AB system),
J;=13.5Hz, J,= 1.9 Hz, CH,Cp), 3.75-3.74 (1H, m, subst. Cp), 3.73 (2H, s, CH,Py), 3.68 (1H, d (AB system),
J=13.2 Hz, CH,Cp).
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13C{1H} NMR (101 MHz, CDCl3): & 163.71 (s, quat., CH,Py), 157.41 (s, quat. PyOMe), 139.94 (d, Jpc = 10.2
Hz, quat., Ph), 138.74 (s, Py), 137.35 (d, Jpc = 9.1 Hz, quat., Ph), 134.89 (d, Jsc = 20.8 Hz, Ph), 132.38 (d,
Joc = 18.3 Hz, Ph), 129.08 (s, Ph), 128.25-127.99 (m, Ph), 114.33 (s, Py), 108.58 (s, Py), 92.03 (d, Jpc =
23.8 Hz, quat., CpP), 75.82 (d, Joc = 6.8 Hz, quat., CoCH,), 71.72 (d, Jpc = 3.9 Hz, subst. Cp), 71.25 (d, Joc
= 3.8 Hz, subst. Cp), 69.52 (5C, s, Cp), 69.17 (s, subst. Cp), 54.42 (s, CH,Py), 53.19 (s, OCHs), 47.51 (d, Jpc
=9.9 Hz, CpCH,).

31p{*'H} NMR (162 MHz, CDCls): 6 -23.50 (s, PPh;,).

HRMS (ESI, pos.): m/z [M+H]* (100%, calcd. for C5oH3,FeN,OP 521.1445, found 521.1451).

1-(diphenylphosphino)-2-[[methyl(2-pyridinylmethyl)amino]methyl]ferrocene 4a-Me

Obtained from 100 mg (0.19 mmol) of 3a-Me and 170 uL (0.93 mmol) of P(NMe,)s in 7 mL toluene as
a yellow solid (75 mg, 80% vyield). Eluent for column chromatography: degassed n-pentane
/dichloromethane 90:10 + 0.5% NEt;.

'H NMR (400 MHz, CDCls): 6 8.13 (1H, app. d, J= 4.9 Hz, Py), 7.32-7.27 (2H, m, Ph), 7.12-7.09 (3H, m,
Ph), 7.00-6.93 (6H, m, 5H Ph + 1H Py), 6.74-6.71 (1H, m, Py), 6.27 (1H, app. d, J = 7.9 Hz, Py), 4.23-4.22
(1H, m, subst. Cp), 4.02-4.01 (1H, m, subst. Cp), 3.76 (1H, app. d (AB system), J = 12.6 Hz, CH,Py), 3.70
(5H, s, Cp), 3.56-3.55 (1H, m, subst. Cp), 3.34 (1H, d (AB system), J = 14.3 Hz, CH,Cp), 3.24 (1H, d (AB
system), J = 14.3 Hz, CH,Cp), 3.03 (1H, d (AB system), J = 12.6 Hz, CH,Py), 1.65 (3H, s, NCHs).

13C{'H} NMR (101 MHz, CDCl3): § 160.07 (s, quat. Py), 148.39 (s, Py), 140.61 (d, Joc = 9.2 Hz, quat. Ph),
138.06 (d, Joc = 8.4 Hz, quat. Ph), 136.17 (s, Py), 135.25 (d, Joc = 21.3 Hz, Ph), 132.50 (d, Jpc = 18.0 Hz,
Ph), 129.00 (s, Ph), 128.03 (d, Jsc = 7.8 Hz, Ph), 127.80 (d, Jpc = 6.1 Hz, Ph), 127.47 (s, Ph), 122.71 (s, Py),
121.45 (s, Py), 90.55 (d, Jpc = 25.8 Hz, quat. Cp), ca. 76.5 (quat. Cp, detected by 2D-HMBC), 73.58 (d, Jpc
=4.1 Hz, subst. Cp), 71.90 (d, Joc = 4.8 Hz, subst. Cp), 69.62 (s, Cp); 69.26 (s, subst. Cp), 63.75 (s, CH,Py),
57.29 (d, Jpc = 8.4 Hz, CH,Cp), 41.22 (s, NCH5).

31P{*H} NMR (162 MHz, CDCl;): 6 -23.86 (s, PPh,).

Synthesis of the manganese(l) complexes 5a-b

[1-(diphenylphosphino)-2-[[(2-pyridinylmethyl)amino]methyl]ferrocene]- kN'-kN2-kP-tricarbonyl
manganese (l) bromide, 5a

The procedure was adapted from the literature.® In a Schlenk tube, 1-(diphenylphosphino)-2-[[(2-
pyridinylmethyl)-amino]methyl]ferrocene 4a (50 mg, 0.102 mmol, 1.0 -equiv.) and
bromopentacarbonylmanganese(l) (28 mg, 0.102 mmol, 1.0 equiv.) were placed in a mixture of
degassed cyclohexane (2 mL) and toluene (2 mL) and heated at 95 °C for 24 h. The system was then
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cooled down to room temperature, diluted with degassed n-hexane (3 mL), filtered and washed with
n-hexane (2x2 mL). After evaporation of the solvents in vacuo, the residue was solubilised in degassed
dichloromethane (3 mL), filtered and crystallised by layering n-hexane (15 mL) to give the title complex
5a as orange flake-like crystals (28 mg, 39% yield).

The *H-NMR signals appeared broad and unresolved, which may arise from partial decomposition in
chlorinated solvents as well as isomeric mixtures. The 3C NMR spectrum could not be exploited due
to a low signal-to-noise ratio.

H NMR (400 MHz, CD,Cl,): & 9.21-9.20 (m, Py), 8.63-8.62 (m, Py), 8.56-8.51 (m, Py), 7.98-7.93 (m, Ph),
7.73-7.23 (m, Ph + Py), 6.99-6.89 (m, Ph), 6.80-6.72 (m, Ph + Py), 5.23-4.03 (subst. Cp, CH,Cp and
CH,Py), 3.87 (s, Cp).

31P{*H} NMR (162 MHz, CD,Cl,): 6 89.85, 56.51, 45.11.

HRMS (ESI, pos.): m/z [M-CO+MeCN]* (calcd. for C33Hs0FeMnN;O,P 642.0806, found 642.0807); m/z
[M]* (caled. for CsH,;FeMnN,O;P 629.0489, found 629.0489); m/z [M-COJ]* (calcd. for
C;3:H,7,FeMnN,0,P 601.0540, found 601.0544); m/z [M-2CO]* (calcd. for C3H,;FeMnN,OP 573.0591,
found 573.0597); m/z [M-3CO]* (calcd. for C,4H,;FeMnN,P 545.0642, found 545.0643).

[1-(diphenylphosphino)-2-[[(2-(4-methoxy)pyridinylmethyl)amino]methyl]ferrocene]- KN-kN2-kP-
tricarbonyl manganese (1) bromide, 5b

W
= e
N~ 0
N, | .CO ©
H ) Br
=W
1 p” | ~co
Fe Ph2CO

Prepared from 4b (60 mg, 0.115 mmol, 1.0 equiv.) according to the procedure described for 5a from
4a and obtained as orange flake-like crystals (74 mg, 79% yield).

The *H-NMR and '3C-NMR signals appeared broad and unresolved, which may arise from partial
decomposition in chlorinated solvents as well as isomeric mixtures.

'H NMR (600 MHz, CD,Cl,): 6 8.55 (m, Py), 7.94-6.82 (m, Ph + Py), 4.53 (m, CH,Cp or CH,Py), 4.47 (1H,
m, subst. Cp), 4.30 (1H, m, subst. Cp), 4.28 (1H, m, subst. Cp), 4.13 (m, CH,Cp or CH,Py), 3.86 (5H, s,
Cp), 3.84 (m, CH,Cp or CH,Py or OMe).

13C{*H} NMR (151 MHz, CD,Cl,): 6 233.18 (s, CO), 229.69 (s, CO), 223.76 (s, CO). 219.84 (s, CO),213.29
(s, CO), 165.23-158.58 (arom. C), 142.48 (arom. C), 140.87 (arom. C), 139.37 (arom. C), 135.81 (arom.
C), 134.36-134.17 (arom. C), 131.38-126.79 (arom. C), 112.61 (arom. C), 105.70 (arom. C), 104.22
(arom. C), 88.85 (quat. Cp), 87.88 (quat. Cp), 75.68 (quat. Cp), 72.69-68.80 (subst. Cp), 70.75 (Cp),
57.00-51.70 (CH,Py, CH,Cp, OMe).

31P{*H} NMR (243 MHz, CD,Cl,): 6 90.09, 60.88, 45.43 (1:0.2:1.4), -23.47.

HRMS (ESI, pos.): m/z [M]* (calcd. for C33H,5FeMnN,0,P 659.0595, found 659.0615).

5b-BARF: obtained from 5b by addition of NaBArF (20 mg, 0.022 mmol, 1.0 equiv.) in acetone-ds,
stirring for 45 min under argon and filtration on a Celite pad. The solution was directly analysed by
NMR without isolation.

'H NMR (600 MHz, acetone-d): 6 8.67 (m, Py), 8.05-7.97 (m, Py), 7.82-7.80 (BArF), 7.76 (Ph or Py), 7.69
(BArF), 7.58-7.57 (Py), 7.47-6.35 (Ph or Py), 5.21 (m, CH,Cp or CH,Py), 4.73-4.15 (subst. Cp), 4.10 (m,
CH,Cp or CH,Py), 4.02-3.92 (subst. Cp), 3.86 (s, Cp), 3.83 (s, OMe).
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13C{*H} NMR (151 MHz, acetone-dg): 6 233.78 (s, CO), 229.98 (s, CO), 167.11-159.11 (arom. C), 161.70
(aq, J =49.9 Hz, BArF), 141.44-126.74 (arom. C), 134.63 (m, BArF), 124.48 (q, J = 272 Hz, BArF), 117.53
(m, BArF), 112.76-104.20 (arom. C), 88.74 (m, quat. Cp), 87.94 (m, quat. Cp), 75.44 (m, quat. Cp), 72.54-
69.49 (subst. Cp), 60.85 (subst. Cp), 56.20-51.40 (CH,Py, CH,Cp), 55.04 (OMe).

31P{*H} NMR (243 MHz, acetone-d,): 6 90.07, 73.95, 61.88, 43.91 (2.5:0.2:0.7:1.0).

Manganese-catalyzed hydrogenation with ferrocenyl ligands 4a-b and 4a-Me and [MnBr(CO)s]

Typical procedure: the ligand (4a-b or 4a-Me), [MnBr(CO)s] and the base were placed in two vials
under an argon atmosphere. The degassed solvent and ketone (0.85 mmol) were added, and the two
vials were placed in an autoclave under a positive stream of argon. The vessel was then purged three
times with H, (10 bar) before setting the right pressure and placing it in a pre-heated oil bath for a
given time. After release of the H, pressure, an internal standard was added, the reaction mixtures
were filtered on a short path of silica, rinsed with 1.5 mL of DCM and analysed by chiral GC. Each
catalytic reaction was carried out at least twice to ensure reproducibility of the results.
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NMR spectra
Figure S1.'H NMR spectrum of pyridinium salt 2 (400 MHz, CDCl;)
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Figure S2.3'P{'H} NMR spectrum of pyridinium salt 2 (162 MHz, CDCl,)
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Figure S5.3'P{'H} NMR spectrum of ligand 3a (162 MHz, CDCL)
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Figure S7.'H NMR spectrum of ligand 3b (400 MHz, CDCl,)
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Figure S9."C{'H} NMR spectrum of ligand 3b (101 MHz, CDCl,)
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Figure S11.3'P{"H} NMR spectrum of ligand 3a-Me (162 MHz, CDCl;)

06’1y —

f1 (ppm)

Figure S12.3C{'H} NMR spectrum of ligand 3a-Me (101 MHz, CDCl,)

8T'vT
LybT
¥8°0F
€19
T'9S

L9°€9
v0'v9
8£°89
88'89
8v°0L
99°0£
£9°0L
69°0Z
720

9L°0L
)

6L°0L
08°0L
8°0L ﬁ

g,

580,

Th'eL
9EbL |

BUSZ
12°SL
b

€5°SL A

8L°9

0T°ZL A
-

59°68 W
1£'68
b1z
18721
8L(TT
08'/ZT
[ 9ras
06°/21
16'(TT
20821
80821
S1'82T
12'821
€821
08'0€T
€8'0€T
L0°TET
OT'TET
et

110

f1 (ppm)

T9TET
T6'TET
96'TET

120

TOZET
L0°Z€T
[AESE
stzer L

130

0T Au‘
WN.NS\
mm.mmﬁ\%

|

140

98'bET
bLSET
60°9€T
0€'8pT —

00°09T —

160

150

170

180

19

S13



Figure S13."H NMR spectrum of ligand 4a (400 MHz, CDClg)
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Figure S15.3C{'"H} NMR spectrum of ligand 4a (101 MHz, CDCl;)
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Figure S17.3'P{'H} NMR spectrum of ligand 4b (162 MHz, CDCl;)
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Figure S21.3C{'H} NMR spectrum of ligand 4a-Me (101 MHz, CDCL;)
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Figure S23.3'P{'H} NMR spectrum of complex 5a (162 MHz, CD,CL,)
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Figure S25.3'P{'H} NMR spectrum of complex 5b (243 MHz, CD,Cl,)
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Figure S27."H NMR spectrum of complex 5b with BARF anion (600 MHz, acetone-a)

T T
9.0 8.5

Figure S28.3'P{"H} NMR spectrum

o]
) BafF
|
M T OMe
N, @00
dH ANN
p” | NCO

‘MMWL\M M\Wv I

~
S

S
&

Lw
iy
%

T
6.0

n

73.9!

61.8t

wgdm ‘ ékWT

Qi MWMWWWWW

| |
| |
| | ‘J\
Adi LV\JNN | L LA 1 ﬂ
T T T T T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5
f1 (ppm)

of complex 5b with BARF anion (243 MHz, acetone-dj)

43.91

|

|

=

b T

T
140 130

T T T
40 30 20 10 0 -10 -20 -30 -40

50
1 (pRm)

Figure S29.3C{'H} NMR spectrum of complex 5b with BARF anion (151 MHz, acetone-a;)

521



50—

¥

Lk

6V°TS ~_
88'€S ~

$0'SS 77
mo.wm\

cg:09 "

20

30

40

50

6+°69

mo.on%
18°0L —F¢
No.ﬁm\
NN.:\\‘

v

vL88 —

0Z'P0T ~
0€'50T =~
SSTIT
9L7CTT
€S°LTT

70

110

<
S
)
S
I

f1 (ppm|

210

2p0

T
230

T
240

Figure S30.3'P CP-MAS NMR spectrum of complex 5a

gryG250908_solidNMR.15.fid
Sample: PNN solid NMR
Probe: 4T Vr:

31P CPMAS

o
K
o
| ©
2
:
o
| &
i
o
L
i
o
R=]
i
8
re
o
= r¥
-
E S
Lo
5
- FR
—
_ °
<
o
W ro
§ o
G.wm/ = FR
1576\ — €
06'€6 — e o8
@m.mm\ tg &
6526 3 bl
kS \m
o
rY
‘\\N
——— o
_— Fe
S
] 8
M=
o
| )
o
o
MK ra
—

10.5 kHz

380 360 340 320 300 280 260 24Q

Figure S31.3'P CP-MAS NMR spectrum of complex 5b

S22



gryG250908_solidNMR.6.fid

58883 R
Sample: RYa-301 EEEEES ¢
Probe: 4T Vr=11 kHz Y.
31P CPMAS

o

Ly I 17 1 I
Doyt o % dpgad B An o ! AV LS iwepathe A 07 Ny, AT W
SEA i) 7 \eaaadvrs A AR AT CAREAR li

T T T T T T T T T T T T T T T T T T T
380 360 340 320 300 280 260 240 220 200 180 160 |140 120 100 80 60 40 20 0 -20

T T T T T T T T
-40  -60 | -80 -100 -120 -140 -160 -180
f1 (ppm)

S23



IR spectra
Figure S32.IR spectra of complex 5a (ATR and DCM solution)
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Computational studies

1. Computational details

DFT calculations for the full catalytic cycle and for the relative energies and IR absorption spectra of
the [MnBr(CO),(L)] and [Mn(CO);(L)]*Br stereoisomers were carried out using the Gaussian 16 suite of
programs® with the MO06 functional’® and an SMD polarizable continuum model*! to account for
solvation effects in ethanol (e = 24.852). Optimisations were performed using basis set BS1, which
includes the 6-31G(d,p) basis set for the main-group atoms,'> 13 and the scalar relativistic Stuttgart-
Dresden (SDD) effective core potential (ECP) and its associated double-§ basis set,'* complemented
with a set of polarisation functions for the Mn (a = 2.195) and Fe (a = 2.462) atoms.'® Frequency
calculations were carried out with BS1 to obtain thermal corrections and to verify the number of
imaginary frequencies. Connections between the transition states and the corresponding minima were
checked by displacing the geometry of the transition states along the normal coordinate with negative
curvature in both directions and subsequent geometry optimisation. The energies were refined by
single-point calculations at the optimized BS1 geometries using the same functional (M06), adding
Grimme’s D3 correction to account for long-range dispersion effects,'® and an extended basis set (BS2),
which consists of the def2-TZVP basis set for the main group atoms, and the quadruple-{ def2-QzZVP
basis set for Mn and Fe.'” 8 Gibbs energies in ethanol were calculated by adding the thermal and
entropic corrections obtained with BS1 to the BS2 energies in solvent. An additional correction of 1.9
kcal/mol was applied to all Gibbs energies to change the standard state from the gas phase (1 atm) to
the condensed phase (1 M) at 298.15 K.

The enantiodetermining transition states (TSgg) for both catalysts were recalculated at the same
computational level used in a previous publication.® This consists of geometry optimizations with the
BP86 functional 2% 2! and the def2-SVP basis set 718 2223 with implicit solvation handled with the IEF-
PCM. The energies were then refined at the fixed BP96/def2-SVP-optimized geometries using the PBEO
functional 2* 2> with the def2-TZVP basis set and including the D3BJ empirical dispersion correction and
implicit solvent model.

2. Relative energies of the [MnBr(C0),(L)] and [Mn(C0)(L)]*Br- stereoisomers:
preliminary investigations on a simplified model

For these initial calculations, the full ligand 4a was simplified as follows:

7 \ H 7\ H
=\ N/ : Q_\N/

C H

thPb’Fe P HzP}

HH

This allows to run faster calculations on all possible isomers and see whether certain stereochemical
possibilities can be neglected. The relevant results are shown in Figure S34.
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Figure S34. Relative Gibbs energies and views of the optimized geometries of all possible
stereoisomers of [Mn(CO);(L)]*Br and [MnBr(CO),(L)].

For the ionic tricarbonyl derivatives (1%t and 2"¢ structure), the facial is slightly more stable than the
meridional. This is expected because there is no competition between the strong m-acidic carbonyl
ligands (only a weak one between the mutually trans CO and PH, donors). However, this energy
difference may be modulated by the different strain of the tridentate P,N,N ligand when occupying
mer or fac positions.

For the dicarbonyl derivatives with L occupying mer positions, there are two stereochemical
possibilities, with the Br atom in an axial or in an equatorial position (3" and 4% structure). The
equatorial isomer is greatly disfavored, because the two residual CO ligands are trans to each other
and competing for the metal d electrons in it back-bonding.

For the dicarbonyl derivatives with L occupying fac positions, there are three possibilities, with Br trans
to the PH,, NH and pyridine donor function (5%, 6t and 7t structure). The 5t is favoured because the
two CO ligands have stronger o-donor and weaker (or no) m-accepting ligands trans to them. The
strongest m-acceptor (after the two CO ligands) is PH,, which is trans to Br, whereas in the other two
structures there is m-competition between CO and PH,.

Note that the relative Gibbs energies are calculated under standard conditions (all concentrations
equal to 1 molar in solution including that of CO). Since CO is very little soluble in DCM, the dicarbonyl
structures are greatly stabilized relative to the tricarbonyl ones, but it is impossible to estimate by how
much.

For the calculations with the full ligand, only the four lower-energy structures were used.

3. Relative energies and IR spectra of the [Mn(CO);(L)]*Br- _and [MnBr(C0),(L)]

stereoisomers with the full ligand.
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The molecules were calculated at the full quantum-mechanical level. The relative Gibbs energies in
Figure S35 are given in blue color and the optimized geometry and IR spectrum in the CO stretching
region are shown with the calculated frequencies in cm™. With the full ligand, the dicarbonyl fac
complex becomes more stable than the dicarbonyl mer isomer. The major electronic change is from
PH, to PPh,, which might introduce more m-competition in the mer structure between the PPh, and
pyridine donors. The Gibbs energy difference between tricarbonyl fac and mer has remained
approximately the same.

fac-[Mn(CON(L)]'Br- fac{Mn(CO):{L)|"Br

G = 0.0 kcal/mol G =3.5 kealfmol
1984.0
2100.0 i
i 20147 |
{ [
19734 I i l
Il I
2096.0 | AN
2009.2 i e 4
[ i I
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JEEA /
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mer-[Mn(CO),(L)]*Br
G = 3.9 kcal/mol
2011.9
1975.2
21211
fac-[Mn(CO),(L)Br] mer-[Mn(CO),(L)Br]
G = 8.6 kcal/mol G = 14.1 kcal/mol

1894.7

N

Figure S35. Views of the optimized geometries and of the simulated IR spectra in the CO stretching
region of various stereoisomers of [Mn(CO);(L)]*Br- and [MnBr(CO),(L)]. An artificial Lorentzian line
broadening of 15 cm™ (width at half-height) was applied.

1900.4

1984.9

Frequency, et

4. Cartesian coordinates (&), energies (hartrees), and views of all optimized geometries

A. SImp'Ierd L molecules (Figure 534)_ 6 0.000000000 0.000000000 0.649847000
fac-[Mn(CO)s(L)]*Br-
co E (BS1) = -1258.90223273
E (BS1) =-113.243514629 E (BS2) =-4866.63231426
E (BS2) =-113.29581323 Gy = -4866.445669

Gyw = -113.306884
9

8 0.000000000  0.000000000 -0.487385000
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15

P P RPRRPRPRRPROCDIHITOIDRLRIODDADRPLDOIRP DAL RO OO NN 0

35

mer-[Mn(CO);(L)]*Br

-1.003584000

-2.522342000
-3.010474000
-1.975520000
0.320415000
-0.144190000
-2.326001000
-1.227835000
0.062534000
0.128522000
0.664539000
1.651430000
-0.061489000
0.642419000
-0.230660000
-0.861059000
0.446843000
0.341051000
1.261238000
1.363118000
1.994582000
-2.205614000
-1.599210000
0.193326000
0.830726000
1.195717000
1.815756000
0.883257000

-1.240890000
-3.176252000
-2.520117000
-3.894705000

3.325981000

0.084379000
0.092835000
-1.229833000
2.738440000
0.856854000
-1.659266000
1.547890000
2.310543000
2.154403000
2.935109000
-0.172737000
0.037289000
-0.140980000
-1.525075000
-2.863055000
-2.928815000
-3.973713000
-4.924086000
-3.836558000
-2.594334000
-2.437179000
-0.717468000
1.690445000
0.066174000
-0.002400000
0.999981000
-4.686544000
2.371097000
3.193159000
1.827007000
-0.998788000
0.133406000
1.204728000

E (BS1) =-1258.89443575
E (BS2) = -4866.62606508

Gy = -4866.440447

-0.600712000
1.137783000
-2.303180000
-1.426335000
0.833929000
0.118514000
2.193920000
2.212170000
1.477375000
0.704273000
1.831882000
2.270059000
2.658216000
1.203238000
-0.475262000
-1.359103000
-0.005053000
-0.518941000
1.114563000
1.722259000
2.593018000
-1.642598000
-1.102065000
-1.978919000
-2.938147000
0.293095000
1.503596000
2.181324000
2.854239000
2.815247000
2.038506000
0.824186000
-0.386901000

25
15

8
8
7
7
6
6
6
1
6
1
1

-1.173965000
-2.446089000

-3.014841000
-2.822093000
0.211474000
0.253090000
-1.594540000
-0.653392000
-0.180125000
-0.962333000
0.873309000
0.206480000
1.807558000

0.307915000
-1.549212000

1.905245000
1.087625000
-0.692113000
1.765308000
-3.050173000
-3.032385000
-1.829857000
-1.482752000
0.331910000
0.588606000
-0.056503000

-0.178618000
-0.339223000
-1.818276000
2.186456000
1.054241000
0.064969000
0.202144000
1.148979000
1.912146000
2.605783000
1.881483000
2.720071000
2.313409000

6 1.134705000 1.545712000
6 0.410069000  2.844544000
1 -0.314560000 2.977418000
6 1.439271000  3.750735000
1 1.523866000 4.608875000
6 2.348883000 3.529985000
6 2.196601000 2.408768000
1 2.890681000 2.187191000
6  -2.284305000 1.270005000
6  -2.140879000 0.806759000
6 -0.355893000 -0.246316000
8 0.014819000 -0.546151000
1 0.952392000 -1.052760000
1 3.172172000 4.219270000
1 0.684351000 -2.117695000
1 -2.894802000 -1.908041000
1 -3.677757000 -1.597528000
1 -1.873931000 -3.988311000
1 -0.193750000 -3.979078000
35  2.882367000 -1.712075000

mer-[MnBr(CO),(L)] (axial Br)
E (BS1) = -1145.62534042

E (BS2) =-4753.30840173
Gy = -4753.125734

1.057326000
-0.719898000
-1.520058000
-0.534169000
-1.193714000
0.495067000
1.297592000
2.104276000
-1.172750000
1.297746000
-1.751464000
-2.799177000
0.421391000
0.663531000
2.527401000
-1.626730000
0.353293000
-0.275783000
1.434141000
-0.572712000

25  0.337707000 -0.224511000
15  2.558552000 -0.433637000
0.127500000 -2.765160000
0.593334000 1.227463000
0.383491000 1.543471000
-1.668769000  0.090848000
3.365076000 0.763104000
2.827151000  1.944939000
1.510235000  2.495245000
1.585125000 2.829923000
-0.875624000  2.260399000
-0.752185000 2.802251000
-1.087247000 3.011171000
-2.001744000 1.291421000
-2.635059000 -0.823470000
-2.325411000 -1.787101000
-3.962973000 -0.573713000
-4.707070000 -1.346844000
-4.307394000 0.666288000
-3.309005000 1.610502000
-3.527532000 2.589412000
0.208259000 -1.745339000
0.469270000 0.656684000
0.346668000 1.175850000
-5.338606000 0.891696000
1.269432000 3.387208000

P PP OODORFRPROODODRFRP DR, R RFPOR OO NN 0

35 0.257789000 -1.514436000
1 3.081394000 -1.654200000
1 4.344565000 0.500878000
1 3.403446000 2.617718000
1 3.364953000 -0.310401000

mer-[MnBr(CO),(L)] (equatorial Br)
E (BS1) =-1145.5956023

E (BS2) =-4753.28154125

Gyy =-4753.099839

0.571592000

0.419136000
2.008685000
3.090229000
-0.605948000
0.301885000
-0.682075000
-0.992494000
-0.528084000
0.518482000
-0.340343000
0.610739000
-1.115035000
-0.206196000
0.478745000
0.876874000
0.172532000
0.338969000
-0.354249000
-0.551730000
-0.971276000
1.439385000
2.072606000
-1.561688000
-0.613856000
-1.123702000

-1.658610000
-0.064384000
-1.082351000
-1.629003000
1.579295000
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25 -0.351907000
15 -2.570122000
-0.574259000
-0.777082000
-0.233736000
1.695783000
-3.271087000
-2.642960000
-1.341835000
-1.464967000
1.021917000
0.839544000
1.308923000
2.106101000
2.612524000
2.223834000
3.966555000
4.669797000
4.391673000
3.444064000
3.726494000
-0.430490000
-0.537012000
-0.135064000
5.445619000
-1.045738000

PP RPOODORPR ORI RFRP OO R R OR OO NN 0

w

-3.207738000
-4.227345000
-3.122925000
-3.365124000

e

5 -0.275318000

0.088738000
0.099160000
0.783219000
0.165573000
-1.997532000
-0.164599000
-1.499492000
-2.655537000
-2.836795000
-2.595303000
-2.401579000
-2.380544000
-3.429836000
-1.432574000
0.773828000
1.780244000
0.489470000
1.285802000
-0.819575000
-1.796796000
-2.835819000
0.448125000
0.068847000
-2.203048000
-1.077451000
-3.894142000
2.653269000
0.972959000
-1.505521000
-3.578836000
0.408285000

fac-[MnBr(CO),(L)] (Br trans to P)
E (BS1) =-1145.6234991

E (BS2) =-4753.30622661

Gy = -4753.123370

25 -0.503295000
15 -1.309272000

-0.200800000
-3.198511000
-0.552588000
1.429546000
-2.439560000
-2.562342000
-1.822434000
-2.476083000
0.516858000
0.814153000
0.124247000
1.691429000
2.445463000

DO R, PO, OO0 O NN 00

-0.379294000

1.307605000
-2.172907000
-1.448608000
0.928545000
0.384710000
2.368665000
2.338307000
1.528485000
0.716030000
1.936792000
2.303135000
2.806594000
1.383109000
-0.125653000

-0.008620000
-0.120186000
-2.897665000
2.943865000
-0.177625000
-0.039345000
-0.634592000
-0.400225000
0.329283000
1.396485000
0.482849000
1.568922000
0.219737000
0.150704000
-0.318918000
-0.468476000
-0.404793000
-0.630574000
-0.206013000
0.069975000
0.221553000
-1.791037000
1.808006000
-1.173814000
-0.273511000
0.276766000
0.269277000
-1.036401000
-1.158139000
-0.727386000
1.016169000

0.366555000

1.557880000
2.657618000
-0.038706000
-1.301746000
0.400474000
0.609185000
-0.721801000
-1.739134000
-2.089488000
-1.202876000
-2.195633000
-0.654813000
-0.463168000
1.115391000

2.201611000
3.745070000
4.528000000
4.014971000
2.972566000
3.136448000
-0.315134000
-2.125768000
-0.276677000
5.025169000
-1.643229000
0.400924000
-3.312886000
-3.081232000
-2.096095000
-0.425249000

PR RO R R OR

w
(%]

s

-0.942419000
0.341214000
-0.106132000
1.371369000
1.894879000
2.693418000
-1.447858000
-1.011536000
0.253228000
1.755914000
2.169217000
-2.137527000
2.990587000
3.043426000
1.051421000
2.260009000

fac-[MnBr(CO),(L)] (Br trans to py)
E (BS1) =-1145.60942482
E (BS2) =-4753.29273971

G = -4753.110555

25 -0.184398000

15 -0.614935000
-0.011089000
-0.394313000
0.022097000

1.828789000
-1.322104000
-1.444499000
-1.044411000
-1.931403000

1.317523000

1.696248000

1.160443000

2.321479000

2.700077000

2.269620000

4.071447000

4.724750000

4.578753000

3.687654000

4.033324000
-0.052082000
-0.289212000

0.099443000

5.650659000
-0.739617000

P P RPOOOR OO, DODRFRP OO R RFPOR OO N N 000

35 -2.720862000
1 -1.926205000
1 -1.697263000
1  -1.550141000
1 0.413541000

-0.532341000

0.880079000
-2.373798000
-2.869810000
1.296497000
-0.258091000
2.492963000
2.944550000
2.313206000
1.834876000
1.917999000
2.526174000
2.608530000
0.893019000
-1.184873000
-2.105139000
-1.002714000
-1.785975000
0.182465000
1.139381000
2.080256000
-1.612590000
-1.932494000
0.930176000
0.355224000
3.114288000

-0.583137000
3.914920000
3.110681000
0.433516000
1.274146000

fac-[MnBr(CO),(L)] (Br trans to NH)
E (BS1) = -1145.60922504

E (BS2) = -4753.29239409

Gy =-4753.109994

1.791127000
1.010524000
1.615507000
0.115678000
-0.635354000
-1.354868000
1.744454000
0.130452000
-2.020036000
0.000302000
-2.617303000
-1.264880000
-1.172735000
1.176556000
2.703067000
2.134553000

-0.009215000
1.791420000
-2.295938000
1.726630000
-1.138481000
0.099770000
1.347917000
0.096311000
-1.197890000
-1.636482000
-0.809732000
-1.643391000
0.032355000
-0.398274000
0.541187000
0.928760000
0.507290000
0.880013000
-0.015623000
-0.477484000
-0.899057000
-1.410555000
1.027739000
-2.086132000
-0.066154000
-1.889736000
-0.321876000
-0.040773000
2.164318000
2.752348000
2.688794000
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-0.380464000 -2.127699000 2.479715000
1.457703000 -1.290958000 -0.562950000
2.541143000 1.090772000 0.007610000
-1.306245000 -0.027718000 -1.206881000
-0.799438000 -1.306403000 -1.638635000
-1.582928000 -1.719861000 -2.754175000
-1.465983000 -2.662899000 -3.279530000
-2.569018000 -0.725901000 -3.015038000
-3.341241000 -0.778246000 -3.774874000
-2.403287000 0.318884000 -2.067289000
-3.007018000 1.217653000 -1.993471000
-3.286915000 -1.813441000 0.838320000
-2.773254000 -1.425240000 1.710866000
-2.981622000 -3.027334000 0.160310000
-2.189146000 -3.721678000 0.420731000
-3.868736000 -3.145256000 -0.949328000
-3.865285000 -3.941431000 -1.686008000
-4.720257000 -2.001737000 -0.956827000
-5.476638000 -1.778084000 -1.701396000
-4.358374000 -1.174704000 0.146917000
-4.797378000 -0.214144000 0.397836000
-0.063412000 2.531549000 -0.731643000
0.134121000 3.680724000 0.044038000
-0.120565000  3.674982000 1.104173000
0.655353000 4.834044000 -0.530829000
0.796932000 5.724077000 0.078372000
1.002841000 4.845544000 -1.880040000
1.416828000 5.745946000 -2.328515000
0.816717000  3.704149000 -2.654020000
1.082900000 3.709658000 -3.708904000
0.281730000 2.550579000 -2.084964000
0.136540000 1.663727000 -2.701888000
-2.010819000  1.546301000 1.118958000
-2.221761000  1.034229000 2.401568000
-1.520724000 0.325093000 2.837215000
-3.339539000 1.414280000 3.140104000
-3.489969000 1.005593000 4.136667000

4

&

25  0.481860000 -0.207395000 0.379700000
15  1.085997000 0.654984000 -1.690502000
-0.101647000 -1.511049000 2.948407000
3.325106000 -0.353746000 1.037575000

0.176500000 1.793310000 0.949130000

-1.573933000 0.026472000 -0.029785000
1.939805000 2.251600000 -1.541481000

1.964136000 2.973906000 -0.416149000
1.304015000 2.744481000 0.907072000

2.059935000 2.395608000 1.624828000

-1.011657000 2.348028000 0.269604000
-1.427561000 3.197123000 0.829720000
-0.699250000 2.743136000 -0.708288000
-2.040145000 1.285493000 0.063505000
-2.450306000 -0.968133000 -0.237725000
-2.020025000 -1.966989000 -0.294466000
-3.811284000 -0.748006000 -0.378903000
-4.477834000 -1.588558000 -0.548236000
-4.291720000 0.553592000 -0.288848000
-3.391916000 1.584748000 -0.057846000
-3.721908000 2.616846000 0.032105000
0.109863000 -0.953609000  1.942528000
2.183626000 -0.286919000 0.770724000
-0.065830000 1.703829000 1.935061000
-5.354178000 0.761779000 -0.387652000
0.961132000 3.722670000 1.281184000

PP RPROODOARPR OO DODRFRP OO R P OR OO NN 000

35 0.575931000 -2.517105000 -0.697601000 -4.254288000 2.315628000 2.605809000
1 2.555728000 3.891826000 -0.422597000 -5.126454000 2.614238000 3.183116000
1 2.498417000 2.616628000 -2.403581000 -4.045868000 2.843573000 1.333197000
1 2.020963000 -0.078731000 -2.453519000 -4.751566000 3.557687000 0.914691000
1 0.144218000 0.912401000 -2.721676000 -2.929774000 2.465706000 0.595312000

-2.769378000  2.899275000 -0.390802000
0.329529000 -2.105183000 -1.060628000
-0.003935000 -2.737763000 -0.229922000
2.132543000 -0.598331000 -1.672464000
2.800915000 -1.290896000 -2.206377000
1.379090000 -0.265354000 -2.402364000
2.875981000 0.604389000 -1.201781000
3.132325000 2.222021000 0.433814000
2.848728000 2.581281000 1.420273000
4.057881000 2.912892000 -0.327371000
4.497932000 3.825898000 0.061858000
4.407039000 2.408221000 -1.576372000
3.812976000 1.235174000 -2.013519000
4.054493000 0.800787000 -2.980471000
1.068040000 1.091658000 2.479134000
0.220399000 -1.286686000 1.950609000
2.720623000 -0.719762000 1.979727000
3.634558000 -0.988659000 2.630920000
2.130382000 -2.000494000 -0.214900000
5.136967000 2.921160000 -2.197294000
0.705036000 -2.790422000 -1.837460000
35  3.439711000 -3.783180000 0.199605000

B. Full L molecules (Figure S35).

fac-[Mn(CO);(L)]*Br- (best diastereoisomer)
E (BS1) =-2152.88032312

E (BS2) =-6900.66601254

Gy = -6900.215713

P P RO OODDRFRPOORFRPR OO, PRI OODRPOODFRPOODFRPORPR OO OODFRPOORPRORPRORFRPROODDRFRP ORPR OO ORPR OO OORFRL O, OO0 O0NN®

fac-[Mn(CO);(L)]*Br (second diastereoisomer)
4 E (BS1) =-2152.87134063
E (BS2) =-6900.65772182

26 -2.768919000 -1.436445000 -1.109901000
Gym =-6900.210088

25  1.238621000 -0.065745000 1.136611000
15 -0.588611000 0.990401000 0.102930000
8 0.964733000 1.846858000 3.355828000
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26
25
15

8
8
7
7
6
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
1
6
6
1
6

-1.798514000
1.330325000

-1.007083000
0.787444000
0.972578000
1.690022000
1.815030000
-1.400338000
-0.442624000
-1.170961000
-0.728286000
-2.559901000
-3.366546000
-2.709601000
-3.646846000
-1.489328000
-0.989074000
-0.870538000
0.187730000
-1.882094000
-1.728064000
-3.124281000
-4.077262000
-2.881387000
-3.617542000
-1.900432000
-2.224017000
-2.019732000
-2.814464000
-3.067707000
-3.081654000
-3.545032000
-2.754913000
-2.961207000
-2.165815000
-1.912435000
-1.992453000
-1.379265000
-0.301799000
-2.141952000
-1.648043000
-3.524539000
-4.120155000
-4.145107000
-5.225520000
-3.385807000
-3.883364000
1.052744000
1.442819000
1.580495000
0.536489000
2.197836000
1.957974000
2.083989000
1.977740000
2.469035000

-2.420128000
1.373797000
0.900103000

4.033330000

2.351921000

-0.595242000

0.476874000

-0.418013000
-1.196073000
-2.009877000
-2.738172000
-1.729852000
-2.219699000
-0.764997000
-0.361830000
-3.108850000
-2.572716000
-3.976892000
-4.209374000
-4.455587000
-5.104690000
-3.883646000
-4.019415000
-3.046252000
-2.441212000

2.349674000

3.419914000

3.355984000

4.568069000

5.389430000

4.664172000

5.562050000

3.608334000

3.676519000

2.456005000
1.639489000

0.504812000

-0.007376000
-0.138190000
-0.372307000
-0.768700000
-0.226377000
-0.508336000

0.289885000

0.413558000

0.655911000
1.069696000

-1.144843000
-2.160718000
-1.526793000
-1.856653000
-2.421041000
-0.861621000

1.128652000

2.210860000

0.472180000

-0.939461000
-0.060784000
-0.003895000
1.081544000
-2.816060000
-0.696368000
1.744057000
-1.184736000
-1.922314000
-2.839005000
-3.511824000
-2.696263000
-3.231010000
-1.665083000
-1.294966000
0.979340000
1.780789000
0.033196000
-0.028056000
-0.847274000
-1.702484000
-0.444398000
-0.944587000
0.682670000
1.202594000
-0.692720000
0.149954000
1.218567000
-0.366052000
0.300614000
-1.729614000
-2.132432000
-2.574738000
-3.640624000
-2.061155000
-2.735711000
1.494857000
2.640991000
2.674688000
3.748358000
4.632862000
3.721490000
4.586859000
2.585167000
2.560413000
1.479704000
0.603995000
-1.907484000
-2.087417000
0.434584000
0.505473000
0.258370000
1.709635000
2.890421000
2.876256000
4.045538000

R R P00 o0k OO

35

mer-[Mn(CO);(L)]*Br

2.666388000
2.602211000
2.350276000
2.451182000
0.982011000
1.077158000
3.073635000
4.123866000
2.701217000
2.906503000
1.399162000
4.864178000

1.043534000
-0.913076000
-1.586283000
-2.666331000

2.980683000

1.970207000

1.886485000

2.364554000
-0.581841000
-1.459164000
-0.530795000

-1.144367000

E (BS1) = -2152.87027356
E (BS2) = -6900.65635061
Gy = -6900.209477

4.947270000
4.016047000
2.830253000
2.755568000
0.633660000
-1.726087000
-0.170759000
-0.186787000
-0.929404000
4.905188000
-2.751450000
-1.264801000

26

=N
v n

P OO OO ORPRORFRPR ODOORFRPRORFRORFRPROR OORFRPR OO ORFR O OO0 O NN 0000

2.814376000
-1.256000000
0.670429000
-1.122341000
0.053004000
-1.417716000
-3.127627000
1.368319000
0.832844000
1.574041000
1.429780000
2.561299000
3.305194000
2.439132000
3.052467000
3.196109000
2.560907000
3.082552000
2.342399000
4.071964000
4.215809000
4.798881000
5.592284000
4.257229000
4.570755000
0.297473000
0.168854000
0.413209000
-0.275964000
-0.368569000
-0.603664000
-0.953676000
-0.486877000
-0.748451000
-0.040367000
0.014955000
2.081262000
2.195258000
1.426475000

-1.828763000
0.503212000
0.925479000
3.179190000
-0.659721000
-1.471749000

0.001930000
-0.558767000
-1.884780000
-2.747819000
-3.821231000
-1.977652000
-2.360278000
-0.629106000

0.204393000
-1.526297000
-0.956047000
-2.918673000
-3.593911000
-3.257876000
-4.235218000
-2.074622000
-1.995342000
-1.002261000

0.036084000

1.994176000

3.375872000

3.824603000

4.182685000
5.256064000
3.617195000

4.248919000
2.243017000
1.795062000
1.431084000

0.352986000

1.793609000

1.871177000

1.450466000

0.273121000
-1.013127000
0.155312000
-2.216128000
-3.428941000
-0.256273000
-1.741814000
0.915813000
0.764452000
1.621472000
1.698804000
2.299557000
2.989880000
1.870449000
2.196788000
-1.711654000
-2.383038000
-1.435228000
-1.852343000
-0.466843000
-0.018865000
-0.146541000
0.588902000
-0.912735000
-0.866725000
1.597775000
1.413065000
0.449756000
2.454316000
2.303451000
3.685102000
4.498599000
3.870183000
4.826756000
2.831007000
2.979133000
-0.634422000
-2.024192000
-2.668371000
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6 3.300231000
1 3.374670000
6 4.298250000
1 5.158962000
6 4.188079000
1 4.959954000
6 3.085774000
1 3.003808000
6  -0.229157000
1 0.167082000
6  -2.442819000
1 -1.951575000
1 -2.868456000
6  -3.508743000
6 -4.018862000
1 -3.676086000
6  -5.314981000
1 -5.996594000
6  -5.715092000
6  -4.799256000
1 -5.066984000
6  -1.178322000
6  -0.423387000
6  -2.251810000
8  -2.937344000
1 -1.796432000
1  -6.730253000
1  -0.548827000
35 -2.911191000

2.484977000
2.537652000
3.032793000
3.515707000
2.971448000
3.407917000
2.359816000
2.332916000
-2.347492000
-2.446831000
-2.187504000
-2.633155000
-3.015383000
-1.269083000
0.870368000
1.891701000
0.502206000
1.239936000
-0.809172000
-1.705165000
-2.738671000
2.119673000
-0.204469000
1.250510000
1.829042000
-1.392858000
-1.126883000
-3.354745000
-1.595345000

fac-[MnBr(CO),(L)] (Br trans to P)
E (BS1) =-2039.60235249

E (BS2) = -6787.3404918

Gy = -6786.895148

-2.610037000
-3.693812000
-1.811431000
-2.268716000
-0.423273000
0.206730000
0.162031000
1.247818000
-0.180493000
-1.200291000
-1.038966000
-1.918754000
-0.453792000
-1.523194000
-2.250816000
-2.400890000
-2.566251000
-2.978259000
-2.330569000
-1.799218000
-1.594704000
-1.734628000
-2.478620000
0.389199000
1.107486000
0.707601000
-2.553668000
0.132968000
2.669652000

26 -3.115349000
25  1.203621000
15 -0.166793000
1.848949000
-0.851270000
0.954636000
2.796230000
-1.281482000
-1.249797000
-2.201614000
-2.432812000
-2.828016000
-3.626722000
-2.264662000
-2.541506000
-3.585581000
-2.908303000
-3.738018000
-3.195105000
-4.693575000
-5.001956000

P ORPR OO, DR, R O OO0 O NN 000

-0.511152000

-0.956983000

0.750663000
0.106093000
-2.676729000
-1.749601000
-0.064791000
0.375789000
-0.835101000
-0.691251000
-1.453720000
0.582045000
0.962734000
1.241874000
2.225239000
-1.197911000
-1.214663000
-2.234584000
-3.174347000
-1.800528000
-2.348882000

-1.165559000
0.711177000
0.234413000
3.359786000
1.891792000
-1.242602000
-0.284883000
-1.152653000
-1.936481000
-2.987415000
-3.725297000
-2.865893000
-3.493449000
-1.740428000
-1.374350000
0.708150000
1.555009000
-0.255823000
-0.272151000
-1.220789000
-2.104488000

-5.128980000
-5.824981000
-4.440768000
-4.526427000
0.748302000
1.420938000
1.309384000
2.235941000
2.748152000
2.399312000
3.038883000
1.740892000
1.862080000
0.918081000
0.406208000
-1.271652000
-1.558246000
-1.102286000
-2.436258000
-2.649208000
-3.032331000
-3.716027000
-2.741568000
-3.193729000
-1.864160000
-1.629409000
-0.400267000
-0.854237000
1.745176000
2.089137000
1.094490000
2.892382000
3.776306000
3.679193000
4.866899000
5.624519000
4.966291000
3.967348000
4.001960000
1.584844000
-0.062882000
1.422799000
5.812917000
-0.334770000
35  2.820673000

P RPPRPOOFRPOODOODFRPOOFRP OO FPOFRPROODFP OO OO OODFPROOCOOFRPODF O OO OO F O FLO

-0.493475000
0.124799000
-0.118068000
0.833769000
2.239640000
3.004705000
2.767827000
4.062837000
4.653318000
4.362419000
5.188945000
3.602017000
3.833026000
2.544850000
1.957597000
1.466877000
0.760609000
-0.210570000
1.283111000
0.719132000
2.522251000
2.931886000
3.243201000
4.218938000
2.721963000
3.306020000
-2.056880000
-2.748101000
-1.014437000
-1.676837000
-0.262107000
-0.301105000
0.636576000
0.799935000
1.138309000
1.706555000
0.888790000
0.151202000
-0.074418000
-0.311209000
-1.952460000
-2.643677000
1.259591000
-2.592826000
-2.937174000

mer-[MnBr(CO),(L)] (axial Br)
E (BS1) =-2039.59341977
E (BS2) =-6787.33112747

Gy = -6786.886288

-0.852735000
-1.409543000
0.338319000
0.853092000
-0.330222000
0.630840000
1.690089000
0.245718000
1.002558000
-1.105670000
-1.407693000
-2.067026000
-3.123449000
-1.682377000
-2.444966000
1.520378000
2.691335000
2.872002000
3.638336000
4.543790000
3.428179000
4.168541000
2.271661000
2.107161000
1.327069000
0.438158000
-1.736767000
-1.017113000
-2.241388000
-3.048414000
-2.712593000
-1.605228000
0.308717000
1.379867000
-0.381124000
0.150318000
-1.746262000
-2.363394000
-3.426666000
2.296457000
1.414900000
-1.072772000
-2.318625000
-2.696913000
1.065321000

26 -2.957813000
25  1.585602000
15 -0.429212000
8 2.198989000
8 0.488337000
7 1.346539000

-1.507183000

-0.156889000

0.823292000
2.036055000
-1.918252000
-1.722077000

-0.787281000

0.538084000

0.069437000
2.378960000
2.592280000
-0.889113000
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7 3.442062000
6  -1.433242000
6  -1.056750000
6  -1.981236000
1 -1.977385000
6  -2.930144000
1 -3.781663000
6  -2.597891000
1 -3.133708000
6  -3.376567000
1 -2.844103000
6  -3.031376000
1 -2.191934000
6  -3.953113000
1  -3.935641000
6  -4.867587000
1  -5.666859000
6  -4.510234000
1 -4.993546000
6  -0.352507000
6  -0.127446000
1 -0.081105000
6 0.031623000
1 0.201526000
6  -0.036125000
1 0.080213000
6  -0.257252000
1 -0.310705000
6  -0.405418000
1 -0.553480000
6  -1.548047000
6  -1.189846000
1 -0.227823000
6  -2.055500000
1 -1.757587000
6  -3.289100000
1 -3.966775000
6  -3.646497000
1 -4.601447000
6 -2.780478000
1 -3.070038000
6 0.032069000
1 -0.213273000
6 2.357031000
1 1.927215000
1 2.570106000
6 3.603634000
6 4.516440000
1 4.353148000
6 5.781792000
1 6.616347000
6 5.951300000
6 4.844011000
1 4.925936000
6 1.941868000
6 0.906195000
1 1.582020000
1 6.932727000
1 0.113303000
35  2.727124000

C. Catalytic cycles: small molecules

H;

-1.044262000
-0.182399000
-1.497901000
-1.893429000
-2.855050000
-0.848456000
-0.866404000
0.203463000
1.142051000
-1.641673000
-1.108502000
-2.919930000
-3.531652000
-3.232550000
-4.121129000
-2.145062000
-2.062425000
-1.160141000
-0.199010000
2.448587000
3.600715000
3.538746000
4.835761000
5.725029000
4.933519000
5.900236000
3.790089000
3.859056000
2.553116000
1.663153000
1.255998000
0.992349000
0.545069000
1.301982000
1.086107000
1.885615000
2.123918000
2.180646000
2.656416000
1.876154000
2.134566000
-2.381592000
-2.768849000
-2.757807000
-3.437608000
-3.365135000
-2.171099000
-0.502501000
0.415250000
-1.058803000
-0.579463000
-2.216999000
-2.779092000
-3.681261000
1.157345000
-1.180375000
-1.269934000
-2.672640000
-3.254454000
1.128352000

E (BS1) =-1.16926221763
E (BS2) =-1.17038669646

Gy =-1.168753

0.672519000
-1.075145000
-1.529547000
-2.540142000
-3.044483000
-2.720507000
-3.392069000
-1.824659000
-1.731051000

1.214226000

1.995990000

0.689173000

1.004096000
-0.352530000
-0.974437000
-0.471849000
-1.200563000

0.495441000

0.635925000
-0.787932000
-0.028246000

1.059144000
-0.648486000
-0.044830000
-2.036283000
-2.521914000
-2.799053000
-3.883790000
-2.179234000
-2.788794000

1.473836000

2.797842000

3.031022000

3.846153000

4.869898000

3.583998000

4.400893000

2.269315000

2.055265000

1.226345000

0.209401000
-1.012320000
-0.014989000
-0.609435000

0.143265000
-1.499969000
-0.041468000

1.266658000

1.826411000

1.175525000

1.678441000

0.424581000
-0.194981000
-0.796271000

1.648045000

1.780104000
-1.777251000

0.320318000
-1.679499000

-1.382710000

r—J

1
1

EtOH

0.000000000
0.000000000

0.000000000
0.000000000

E (BS1) = -154.94651153
E (BS2) = -155.008387989
Gyw = -154.951037

6
1
6
1
1
1
8
1
1

9
)

0.085348000
0.140030000
-1.214494000
-1.287646000
-2.067405000
-1.287687000
1.145215000
1.976187000
0.139680000

PhCOMe
E (BS1) = -384.629365128
E (BS2) = -384.768692114
G = -384.660769

P P RPRPRPOODOOODOOOOODERE PP OO0

4

-0.270513000
0.653588000
-1.694971000
-1.718477000
-2.227767000
-2.227767000
0.000000000
1.330330000
-1.030074000
1.626909000
-0.732449000
0.594261000
2.124129000
-2.070370000
2.663164000
-1.537807000
0.825234000

PhCH(OH)Me
E (BS1) = -385.827402383
E (BS2) = -385.966965111
Gy = -385.836396

0.543034000
1.198280000
-0.219555000
-0.858895000
0.467599000
-0.859179000
-0.397368000
0.092023000
1.198245000

1.679678000
2.484722000
2.146898000
3.239104000
1.771618000
1.771618000
0.216527000
-0.218842000
-0.730334000
-1.574025000
-2.088242000
-2.510770000
0.524726000
-0.412664000
-1.904417000
-2.819169000
-3.573936000

0.371361000
-0.371361000

-0.000037000
0.885354000
0.000092000
-0.887786000
0.000055000
0.887747000
-0.000143000
0.000912000
-0.885465000

0.000000000
0.000000000
0.000000000
0.000000000
0.881943000
-0.881943000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
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1.653671000
1.851567000
2.256821000
1.821894000
3.341412000
2.059161000
0.156093000
-0.401902000
-0.685933000
-1.779514000
-2.062556000
-2.613452000
0.253279000
-0.253403000
-2.204079000
-2.708382000
-3.690213000
2.306972000
1.933619000

-0.284696000
-1.082254000
-0.692799000
-1.635133000
-0.820865000
0.081597000
-0.115712000
1.111877000
-1.210899000
1.242027000
-1.084402000
0.144854000
1.968110000
-2.171002000
2.205326000
-1.945218000
0.247751000
0.911869000
1.195230000

-0.293810000
-1.032430000
1.035887000
1.386678000
0.942603000
1.788475000
-0.177188000
0.181722000
-0.376870000
0.335489000
-0.219690000
0.135871000
0.334071000
-0.661431000
0.612126000
-0.382021000
0.254145000
-0.680677000
-1.525274000

D. Catalytic cycles: catalyst 5a

[Mn(CO),(L*)] (A)
E (BS1) = -2025.5593187

E (BS2) = -4212.54143687
Gy = -4212.107349

26
25
15

8
8
7
7
6
6
6
1
6
1
6
1
6
1
6
1
6
1
6

-2.853037000
1.075060000
0.191343000

1.870729000

-1.374726000
0.865154000
2.977245000

-0.872406000

-1.043607000

-1.882455000

-2.225424000

-2.230688000

-2.889753000

-1.611202000

-1.697954000

-3.582983000

-2.981668000

-3.887273000

-3.558388000

-4.661954000

-5.022279000

-4.832049000

-1.060280000
-0.407293000
0.546221000
2.100177000
-0.393060000
-2.173777000
-0.719724000
-0.656752000
-2.033775000
-2.651869000
-3.681737000
-1.686729000
-1.848315000
-0.456274000
0.478217000
-0.001048000
0.585873000
-1.385288000
-2.032101000
-1.778529000
-2.780056000
-0.636143000

-0.654378000
1.685820000
-0.067508000
3.020957000
3.280726000
1.034074000
0.923514000
-0.922910000
-0.529549000
-1.500447000
-1.461863000
-2.490818000
-3.337455000
-2.138958000
-2.684139000
0.944021000
1.629333000
1.081435000
1.888517000
-0.049337000
-0.258809000
-0.886096000

PP OO RPROODOORFRPR O OODDRP PR OODRPROODFRPOODFRPORPR O OODDDFRP DR OR O, OR OO RO

-5.342301000
-4.161350000
-4.074081000
1.485448000
2.249877000
1.995745000
3.336760000
3.919416000
3.681851000
4.534619000
2.933262000
3.197700000
1.837178000
1.255736000
-0.789750000
-1.271351000
-1.045579000
-2.051935000
-2.420696000
-2.351599000
-2.958413000
-1.862241000
-2.081754000
-1.082212000
-0.687309000
-0.434132000
-1.106521000
1.886239000
2.106490000
1.568818000
3.124458000
4.037989000
3.886157000
5.264311000
6.084236000
5.418357000
4.334991000
4.402793000
1.553338000
-0.417761000
6.371813000
-0.366614000

-0.619771000
0.463358000
1.467222000
0.964630000
2.117891000
2.792274000
2.406316000
3.308573000
1.537971000
1.761250000
0.385043000

-0.294443000
0.097676000

-0.807245000
2.096593000
2.569027000
2.033315000
3.721340000
4.076443000
4.417528000
5.319355000
3.964138000
4.512213000
2.814264000
2.482874000
-2.714756000
-2.624874000

-2.695377000

-3.760047000

-2.664964000

-1.885453000
0.109413000
1.046153000

-0.191894000
0.514709000

-1.407112000

-2.264658000

-3.220192000
1.095954000
-0.385633000

-1.675321000
-3.794657000

[Mn(CO),(L*)]--EtOH (B)
E (BS1) = -2180.52297884
E (BS2) = -4367.56374499
G = -4367.057296

4

-1.843267000
-0.273423000
-0.677584000
-1.296781000
-1.079866000
-0.260470000
-1.896174000
-1.722355000
-2.930827000
-3.568336000
-3.146317000
-3.954019000
-2.334291000
-2.512095000
0.005715000
1.228952000
2.149118000
1.284718000
2.244486000
0.118115000
0.161376000
-1.105472000
-2.019232000
-1.161443000
-2.121070000
0.679958000
1.543023000
0.155212000
0.355841000
-0.909469000
0.264927000
1.000336000
1.531741000
0.440596000
0.528970000
-0.226213000
-0.310329000
-0.825441000
2.495859000
2.597063000
-0.674648000
0.456283000

-2.989321000
1.167508000

-0.307719000
1.660886000
-0.776839000
1.181514000
2.846005000

-1.086319000

-0.575213000

0.811843000
0.978215000
-2.196897000
-1.706074000
0.167617000

-1.042388000
0.974008000
0.154574000
3.428942000
2.436834000
-0.588628000
0.011340000
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-1.262645000
-1.035738000
-1.921058000
-2.014073000
-2.690121000
-3.476181000
-2.288693000
-2.699236000
-3.539942000
-2.939673000
-3.492301000
-2.850293000
-4.403363000
-4.572978000
-5.010919000
-5.720746000
-4.473846000
-4.705629000
0.541937000
1.078129000
0.877112000
1.873947000
2.280868000
2.155283000
2.783406000
1.628514000
1.840473000
0.820439000
0.410954000
-1.552271000
-1.836330000
-1.295814000
-2.819920000
-3.031442000
-3.523668000
-4.290341000
-3.236540000
-3.774370000
-2.254106000
-2.025227000
-0.026566000
-0.469131000
2.027336000
2.494889000
1.454274000
3.075699000
3.730666000
4.862710000
5.105609000
4.201757000
1.469559000
-0.033851000
2.303624000
2.901650000
4.244215000
4.476354000
4.414602000
4.347366000
5.542733000
5.157425000
6.207612000
5.012834000
4.952044000
5.990761000
0.205627000
3.513756000

PP RPRRPRPRRPRORPRRPRPRRPIOCRRDIIDITIIDIDIINORRPIIRPIDIRPIRPORPRORPRORPR DO RPRORPRORPR ORI FRP DO RPRORPR OO OODRPR DR, DR, O O OO0

-0.009981000
-1.354820000
-1.579227000
-2.514601000
-0.398817000
-0.276038000
0.570399000
1.569576000
-1.334919000
-1.049825000
-2.591791000
-3.426890000
-2.541367000
-3.329811000
-1.250997000
-0.887990000
-0.502364000
0.529573000
2.192272000
3.226402000
3.261998000
4.204852000
5.006932000
4.153479000
4.915750000
3.127368000
3.086933000
2.151382000
1.352537000
1.685246000
1.247879000
0.403800000
1.877964000
1.525541000
2.956115000
3.449430000
3.410453000
4.261465000
2.782458000
3.158675000
-2.342902000
-2.930812000
-1.297741000
-2.161294000
-0.771760000
-0.363475000
1.061511000
1.445251000
0.882407000
-0.035151000
0.351526000
-1.518232000
-2.792226000
-3.253879000
-3.014868000
-1.934329000
-3.340351000
-0.500750000
2.169575000
-3.768070000
-3.607801000
-3.432599000
-4.844541000
1.158399000
-3.063206000
1.477844000

[Mn(CO),(L*)(n-H.)]---EXOH (C)
E (BS1) = -2181.69159053
E (BS2) = -4368.73781976

Gyw =-4368.213325

-1.156620000
-1.624910000
-2.717620000
-3.261833000
-2.937830000
-3.675622000
-1.978210000
-1.871873000
0.916602000
1.772875000
0.249443000
0.510988000
-0.846435000
-1.571926000
-0.855691000
-1.591362000
0.233076000
0.477654000
-0.700735000
0.076878000
1.148758000
-0.506630000
0.105615000
-1.871123000
-2.327052000
-2.649197000
-3.715697000
-2.068897000
-2.687241000
1.182192000
2.478397000
2.903020000
3.237278000
4.244391000
2.710218000
3.303682000
1.424474000
1.012239000
0.666650000
-0.329743000
-1.078834000
-0.263554000
-1.688363000
-2.198468000
-2.481957000
-1.205618000
0.497222000
-0.196261000
-1.448711000
-1.956226000
2.452689000
1.830933000
0.497506000
1.130284000
0.745714000
0.786542000
-0.295075000
-2.928254000
0.242045000
1.679378000
1.411399000
2.713590000
1.638386000
-2.016565000
-1.884411000
1.478338000

26
25

-2.922111000
1.147705000
-0.290257000
1.173981000
-0.928172000
1.272328000
2.816756000
-1.224197000
-0.944380000
-1.808557000
-1.863758000
-2.613613000
-3.394168000
-2.259816000
-2.702814000
-3.547495000
-3.005298000
-3.407114000
-2.739092000
-4.269275000
-4.367172000
-4.938651000
-5.630044000
-4.488999000
-4.781020000
0.572787000
1.240499000
1.174568000
1.991896000
2.506606000
2.088708000
2.680397000
1.421498000
1.485794000
0.665794000
0.149890000
-1.574928000
-2.006060000
-1.550695000
-3.025638000
-3.349330000
-3.621324000
-4.415205000
-3.191786000
-3.646991000
-2.173323000
-1.838705000
0.101953000
-0.349946000
2.043772000
2.564629000
1.425875000
3.048743000
3.693226000
4.814736000
5.043205000

-1.229186000
-0.483398000
0.819501000
1.442961000
-2.073222000
-1.699670000
0.303751000
-0.109657000
-1.469340000
-1.792649000
-2.762924000
-0.654919000
-0.606985000
0.385799000
1.376096000
-1.333141000
-0.943278000
-2.639931000
-3.414625000
-2.733578000
-3.590184000
-1.483074000
-1.223614000
-0.614709000
0.421179000
2.113304000
3.124705000
3.165504000
4.076325000
4.856586000
4.026967000
4.769230000
3.031063000
2.993088000
2.077096000
1.300642000
1.810077000
1.457705000
0.617042000
2.171048000
1.883675000
3.249470000
3.808748000
3.616631000
4.464306000
2.904741000
3.210291000
-2.372566000
-2.974104000
-1.114515000
-1.889590000
-0.561341000
-0.154229000
1.166990000
1.619565000
1.167034000

-0.977606000
1.279973000
0.104552000
3.505129000
2.603960000
-0.375230000
0.329529000
-1.138144000
-1.515151000
-2.600285000
-3.085573000
-2.904865000
-3.657059000
-2.002590000
-1.960470000
0.973757000
1.827520000
0.424439000
0.786671000
-0.707484000
-1.365828000
-0.857254000
-1.651954000
0.181023000
0.322200000
-0.875692000
-0.174134000
0.914514000
-0.852872000
-0.295922000
-2.242633000
-2.774138000
-2.947973000
-4.033424000
-2.268599000
-2.832186000
0.972560000
2.254579000
2.775329000
2.880304000
3.878294000
2.233556000
2.723746000
0.960361000
0.452733000
0.335552000
-0.655167000
-0.901205000
-0.098583000
-1.452640000
-2.052248000
-2.192675000
-0.914743000
0.874613000
0.204402000
-1.093282000
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6 4.151888000
6 1.173301000
6  -0.140702000
1 2.380894000
1 2.215147000
1 2.296497000
8 2.929180000
6 4.252884000
1 4.519651000
1 4.383006000
1 4.297352000
1 5.490224000
1 5.911294000
6 5.194841000
1 5.091738000
1 6.237295000
1 4.973416000
1 0.400818000
1 3.478542000

TSco

0.267527000
0.664726000
-1.410167000
-1.194974000
-1.791369000
-2.919121000
-3.615001000
-3.164169000
-3.113414000
-2.138828000
-0.124630000
2.316106000
1.506152000
-4.103927000
-5.123381000
-3.791130000
-4.129572000
-3.098917000
1.506924000

E (BS1) =-2181.68638549
E (BS2) = -4368.7344786

G = -4368.212427

-1.654265000
2.630174000
2.047187000
2.282389000
1.764313000
0.146296000
0.518019000
0.343488000
-0.728975000
0.744132000
-2.658468000
0.691934000
-1.653324000
1.056663000
0.665038000
0.928103000
2.130816000
-1.683661000
1.885758000

26 -2.894632000
25  1.125408000
15 -0.253791000
8 1.159403000
8  -1.038123000
7 1.259285000
7 2.845409000
6 -1.156615000
6  -0.907538000
6  -1.718395000
1 -1.779410000
6  -2.465869000
1  -3.202356000
6  -2.125780000
1 -2.534123000
6  -3.621602000
1 -3.108237000
6  -3.506888000
1 -2.889930000
6  -4.312975000
1 -4.410656000
6  -4.923181000
1 -5.562255000
6  -4.492232000
1 -4.751809000
6 0.669520000
6 1.322995000
1 1.204836000
6 2.126807000
1 2.629209000

-1.237805000

-0.363013000

0.853268000
1.780677000
-1.759437000
-1.790316000
0.256327000
-0.184716000
-1.586458000
-1.992792000
-3.005584000
-0.869904000
-0.877007000
0.246371000
1.248774000
-1.147231000
-0.702561000
-2.501264000
-3.265351000
-2.663569000
-3.570603000
-1.408308000
-1.195172000
-0.468445000
0.584733000
2.035131000
3.099033000
3.246808000
3.966939000
4.789835000

-0.951433000
1.383776000
0.050475000
3.394275000
2.787566000
-0.131144000
0.389985000
-1.127718000
-1.349070000
-2.447610000
-2.834862000
-2.908194000
-3.704706000
-2.096519000
-2.180155000
0.965082000
1.809540000
0.538971000
1.000851000
-0.625644000
-1.212496000
-0.918531000
-1.768792000
0.063391000
0.099569000
-1.007624000
-0.373162000
0.701546000
-1.101782000
-0.597692000

2.291291000
2.923356000
1.643862000
1.763884000
0.834563000
0.332374000
-1.545676000
-2.014619000
-1.588157000
-3.037005000
-3.390314000
-3.596891000
-4.392295000
-3.129525000
-3.556944000
-2.108794000
-1.743571000
0.055407000
-0.418863000
2.088705000
2.555026000
1.483612000
3.133917000
3.740984000
4.943059000
5.241911000
4.324859000
1.149397000
-0.209781000
2.303575000
2.145452000
1.869196000
2.520404000
3.892099000
4.204552000
4.396979000
4.518215000
5.630575000
6.180219000
4.496414000
4.083242000
5.588663000
4.264588000
0.342405000
3.480212000

P PR RRORRPRPRPRPLPIORRPRPIDIINDDDIDNORRPLOIRPOR IR ORORORLROODOROREOR O

3.779810000
4.457086000
2.726780000
2.579516000
1.856636000
1.035961000
1.930621000
1.694804000
0.895378000
2.473400000
2.277066000
3.502026000
4.113701000
3.753007000
4.561635000
2.975098000
3.189904000
-2.472779000
-2.938459000
-1.338933000
-2.193246000
-0.817463000
-0.396783000
1.137171000
1.402917000
0.726545000
-0.185492000
0.922189000
-1.174720000
-0.989698000
-1.674910000
-2.589057000
-3.461335000
-3.310591000
-2.234030000
-3.734843000
-0.745096000
2.123453000
0.905473000
-3.971135000
-3.532325000
-3.856286000
-5.044517000
-3.301301000
1.643980000

[MnH(CO),(L)]-EtOH (D)
E (BS1) = -2181.72285042
E (BS2) = -4368.76322545
G = -4368.236344

-2.473554000
-3.043793000
-3.111109000
-4.182366000
-2.382443000
-2.893461000
0.789500000
2.084917000
2.687993000
2.620644000
3.630502000
1.869269000
2.289370000
0.581152000
-0.007731000
0.044908000
-0.958713000
-0.606639000
0.268179000
-1.244539000
-1.765564000
-2.006269000
-0.752478000
0.869680000
0.237762000
-0.941318000
-1.440183000
2.601507000
2.206360000
2.462192000
2.042432000
0.442820000
1.264605000
1.183377000
1.174502000
2.078443000
-2.352449000
0.670297000
-1.460370000
-0.047600000
-0.967689000
-0.081086000
-0.060803000
-1.278260000
1.796484000

26  -2.899260000 -0.970187000
25  1.296618000 -0.612542000
15 -0.236106000 0.845971000
8 1.607136000 0.877143000
8  -0.582265000 -2.445284000
7 1.290644000 -1.694337000

-1.152896000
1.053598000
0.205662000
3.547636000
2.341813000
-0.793781000
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2.847703000
-1.194245000
-0.953464000
-1.832143000
-1.911204000
-2.617657000
-3.406062000
-2.226860000
-2.648604000
-3.408203000
-2.792097000
-3.371685000
-2.720393000
-4.305723000
-4.486854000
-4.917903000
-5.644935000
-4.360954000
-4.596097000

0.534318000

1.054830000

0.901167000

1.770465000

2.163240000

1.989019000

2.551353000

1.485619000

1.651918000

0.761954000

0.370314000
-1.514684000
-1.788806000
-1.227861000
-2.781913000
-2.982937000
-3.507616000
-4.280235000
-3.233624000
-3.789080000
-2.241754000
-2.023483000

0.012156000
-0.414998000

2.065906000

2.552757000

1.373044000

3.063057000

3.671799000

4.725561000

4.956113000

4.112789000

1.479824000

0.140381000

2.461924000

2.210850000

1.810259000

2.295638000

3.669989000

3.747146000

3.989808000

4.247117000

5.353738000

4.550999000

4.250134000

5.601361000

4.477790000

5.779339000

3.475525000

0.205188000

[MnH(CO),(L)] (E)

0.322883000
0.145089000
-1.153242000
-1.293902000
-2.180803000
-0.111315000
0.062627000
0.776469000
1.757858000
-1.441941000
-1.252050000
-2.614571000
-3.469992000
-2.445523000
-3.147221000
-1.166543000
-0.726717000
-0.543485000
0.451497000
2.342987000
3.310649000
3.211908000
4.394466000
5.141935000
4.519127000
5.365582000
3.556651000
3.648645000
2.473108000
1.727499000
1.600352000
1.041923000
0.173965000
1.579755000
1.131999000
2.688349000
3.111877000
3.262685000
4.137409000
2.725570000
3.197430000
-2.215777000
-2.844277000
-1.009884000
-1.727917000
-0.419763000
-0.066492000
1.245244000
1.805873000
1.388831000
0.436063000
0.280069000
-1.676403000
-1.615325000
-3.297907000
-2.525830000
-4.079272000
-4.160605000
-4.961090000
-3.225616000
0.080234000
2.551170000
-4.446557000
-5.380975000
-4.536563000
-3.636107000
1.800169000
1.540058000
-2.877526000

0.023144000
-1.172679000
-1.753538000
-2.867669000
-3.489543000
-2.983356000
-3.707880000
-1.944517000
-1.752406000
0.775147000
1.646983000
-0.031935000
0.116234000
-1.095584000
-1.902740000
-0.945544000
-1.619906000
0.209809000
0.574460000
-0.531588000
0.337548000
1.413603000
-0.157939000
0.528438000
-1.528975000
-1.917397000
-2.398663000
-3.470205000
-1.903523000
-2.595913000
1.295430000
2.546533000
2.888997000
3.362352000
4.333277000
2.938427000
3.576594000
1.698444000
1.366590000
0.884863000
-0.072512000
-1.314283000
-0.523273000
-1.836944000
-2.513304000
-2.456889000
-1.247352000
0.550410000
-0.151474000
-1.458286000
-2.009558000
2.540120000
1.817375000
1.531138000
1.278724000
-0.504469000
0.695907000
0.336085000
-0.409932000
-0.160411000
-3.028552000
0.327500000
1.528632000
2.017119000
1.227895000
2.265722000
-2.036964000
1.578951000
-2.174507000

E (BS1) = -2026.76113996
E (BS2) = -4213.74188659
Gy = -4213.287813

P ORPR DR PO OO ORPRORPR O OODORFRPRORPROORPRORPROIDFRP DR OORPROODRPROORPR OODFRP OORPR OOR O OO0 NN 0000

-2.855363000
1.101885000
0.221662000

1.814111000

-1.358431000
0.797204000
2.930333000

-0.866808000

-1.078304000

-1.914254000

-2.279003000

-2.231309000

-2.885810000

-1.587031000

-1.645890000

-3.564942000

-2.950964000

-3.918908000

-3.620311000

-4.695060000

-5.086201000

-4.818005000

-5.317665000

-4.116043000

-3.994051000

1.496564000

2.280533000

2.052698000

3.349698000

3.944859000

3.661227000

4.499472000

2.896996000

3.135250000

1.819580000

1.226780000

-0.753119000
-1.258941000
-1.058708000
-2.028726000
-2.414975000
-2.295699000
-2.893617000
-1.784500000
-1.979313000
-1.015113000
-0.604074000
-0.561885000
-1.211478000

1.800010000

2.027294000
1.376655000

3.042313000

4.005367000

3.887732000

5.212673000

6.043616000

-1.006689000
-0.405357000
0.517933000
2.179748000
-0.441528000
-2.362978000
-0.753092000
-0.632482000
-2.011325000
-2.599210000
-3.622026000
-1.610304000
-1.743437000
-0.401342000
0.544125000
-0.001423000
0.531179000
-1.378996000
-2.075692000
-1.691080000
-2.668707000
-0.505070000
-0.425051000
0.539822000
1.557715000
0.970324000
2.102576000
2.734627000
2.426683000
3.313461000
1.613924000
1.864655000
0.479626000
-0.159063000
0.157607000
-0.732752000
2.079616000
2.523808000
1.958641000
3.682777000
4.013673000
4.415970000
5.323106000
3.991053000
4.566161000
2.834693000
2.525887000
-2.760523000
-2.619721000
-2.696974000
-3.772668000
-2.463592000
-1.884165000
0.049980000
0.956205000
-0.235390000
0.456503000

-0.711484000
1.828724000
-0.061387000
2.988689000
3.405564000
1.021135000
0.887954000
-0.959880000
-0.589465000
-1.583830000
-1.564386000
-2.558573000
-3.413345000
-2.180070000
-2.709759000
0.929001000
1.647240000
0.996590000
1.773455000
-0.157853000
-0.418524000
-0.939712000
-1.899234000
-0.269939000
-0.626785000
-1.305840000
-1.048006000
-0.187861000
-1.874571000
-1.666035000
-2.963444000
-3.609987000
-3.219224000
-4.067547000
-2.394802000
-2.606873000
0.025690000
1.250127000
2.158667000
1.322841000
2.284536000
0.171095000
0.227058000
-1.053857000
-1.956700000
-1.125158000
-2.085622000
0.606428000
1.477673000
-0.000584000
-0.006724000
-0.989581000
0.166868000
0.973696000
1.563812000
0.358553000
0.460103000
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5.329914000
4.227336000
4.265062000
1.527896000
-0.386474000
1.011784000
6.264648000
-0.578178000
1.763653000

-1.413503000
-2.249874000
-3.179837000

1.137260000
-0.406197000
-2.909696000
-1.674713000
-3.836064000
-1.184512000

[MnH(CO),(L)]-:-PhCOMe (F-re)
E (BS1) = -2411.4064135
E (BS2) =-4598.52819479

Giw = -4597.948754

3

26
25
15

8
8
7
7
6
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6

-3.505095000
0.792906000
-0.991530000

1.169990000
-0.598527000
0.750436000
2.123117000
-1.994270000
-1.637627000
-2.613760000
-2.637143000
-3.571374000
-4.457710000
-3.192426000
-3.726121000
-3.691601000
-2.994715000
-3.611699000
-2.841662000
-4.691357000
-4.886322000
-5.437022000
-6.296568000
-4.816603000
-5.125028000
-0.518538000
-0.012859000
-0.011280000

0.491078000

0.873394000

0.512640000

0.910077000

0.024649000

0.037929000
-0.489117000
-0.869245000
-2.236891000
-2.317595000
-1.621262000
-3.287280000
-3.337643000
-4.182440000
-4.938138000
-4.101363000

-1.223577000

-0.450180000

0.853840000
0.773021000
-2.701647000
-1.329727000
0.773890000
0.141671000
-1.045188000
-1.222558000
-2.052256000
-0.172014000
-0.060422000
0.669863000
1.551536000
-1.960029000
-1.775925000
-3.025598000
-3.790008000
-2.881807000
-3.514865000
-1.724962000
-1.325422000
-1.151484000
-0.242869000
2.502524000
3.451371000
3.236909000
4.662863000
5.392976000
4.937845000
5.884333000
3.996741000
4.205268000
2.785159000
2.056975000
1.318206000
0.585779000
-0.231924000
0.883587000
0.301389000
1.926143000
2.162397000
2.674494000

-0.371425000
-0.462913000
-1.025606000
2.518819000
2.739618000
1.852499000
-0.861199000
0.367210000
3.066069000

-1.028146000
0.790330000
0.234840000
3.416417000
2.025179000
-1.152161000
-0.237883000
-1.107487000
-1.845093000
-2.869481000
-3.570085000
-2.776226000
-3.391741000
-1.695349000
-1.354532000
0.875383000
1.685607000
-0.065374000
-0.096658000
-0.985462000
-1.844532000
-0.612398000
-1.139981000
0.536193000
1.043694000
-0.429569000
0.469129000
1.539519000
0.010476000
0.721072000
-1.355985000
-1.716257000
-2.257098000
-3.325130000
-1.797431000
-2.514348000
1.510201000
2.697578000
2.877252000
3.652156000
4.569824000
3.433742000
4.179828000
2.260714000
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-4.791317000
-3.133639000
-3.071371000
-0.484513000
-0.736361000
1.317679000
1.833806000
0.493792000
2.232628000
2.887035000
3.760668000
4.345604000
3.865796000
3.096493000
3.145469000
1.013423000
-0.089866000
1.429348000
2.068503000
3.689317000
4.745005000
3.292137000
5.262111000
5.215254000
6.222298000
6.180722000
4.811420000
6.681175000
6.615057000
6.544944000
3.184379000
4.541996000
7.434004000
4.909840000
3.068482000
2.413723000
4.117812000
2.784579000
-0.286316000

3.498203000
2.375119000
2.977002000
-1.983010000
-2.751948000
-0.436054000
-1.005516000
0.102504000
0.577543000
1.727582000
2.520818000
3.280174000
2.320446000
1.327012000
1.125248000
0.286663000
-1.762439000
-2.082122000
-1.351633000
-2.923084000
-1.919023000
-3.908549000
-1.732282000
-1.121492000
-0.754346000
-0.151315000
-1.277256000
0.037141000
-0.610159000
0.461204000
-2.976285000
2.923838000
0.800667000
-2.343151000
-3.426497000
-4.464967000
-4.612386000
1.857129000
-2.508389000

[MnH(CO),(L)]-PhCOMe (F-si)
E (BS1) = -2411.40743196
E (BS2) = -4598.52849042
Gy = -4597.949251

26
25
15

P OO0 0NN

-1.800726000
0.956650000

-1.254818000
0.445272000
1.317035000
1.475250000
1.115847000
-1.564085000
-0.524348000
-1.155749000
-0.636660000

-2.442040000
0.744034000
0.604266000

1.621884000

-1.993406000
0.275192000
2.643107000
-0.423556000
-0.993375000
-1.646436000
-2.200376000

2.089500000
1.307194000
0.401039000
-1.624100000
-0.884368000
-2.171715000
-2.959830000
-2.665069000
-1.564555000
0.325404000
-0.398978000
0.111923000
-1.772199000
-2.358146000
-3.426010000
2.352780000
1.523953000
-1.014720000
1.039867000
-0.002309000
0.290605000
1.054460000
1.577762000
-0.759460000
1.810249000
-0.527747000
-1.758032000
0.759607000
2.814107000
-1.350090000
-1.124928000
-2.372856000
0.943764000
2.406087000
2.011315000
0.714805000
1.226250000
1.400945000
-2.572802000

-1.322527000
0.834170000
0.298895000
3.572501000
1.796073000
-1.187666000
-0.003789000
-1.171905000
-1.993835000
-3.092987000
-3.869765000
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-2.566654000
-3.315838000
-2.821118000
-3.799473000
-1.445641000
-1.048772000
-0.674315000
0.410006000
-1.574322000
-1.297129000
-2.901947000
-3.808867000
-2.822948000
-3.660047000
-1.991962000
-2.234418000
-2.091164000
-2.651635000
-2.842271000
-2.817790000
-3.139884000
-2.570673000
-2.701229000
-2.160650000
-1.973165000
-2.479554000
-2.046854000
-0.982981000
-2.964645000
-2.610206000
-4.327442000
-5.044767000
-4.770386000
-5.833966000
-3.853236000
-4.212322000
0.963243000
1.283401000
1.285276000
2.019826000
0.292633000
1.334367000
1.056843000
1.210721000
1.147231000
1.452318000
1.518412000
1.701564000
0.646417000
1.131797000
2.487058000
2.526678000
4.894710000
4.664918000
5.704900000
4.910203000
4.163553000
4.635916000
3.896922000
3.998053000
4.127677000
4.816915000
3.513936000
4.423849000
1.587210000
3.916162000
5.875235000
5.299060000
5.165124000
6.663389000
0.881074000

-1.499202000
-1.924359000
-0.745719000
-0.476188000
-3.323461000
-2.814116000
-3.952013000
-4.000929000
-4.460515000
-4.961919000
-4.143185000
-4.360996000
-3.436609000
-3.026995000
2.226937000
3.147229000
2.848454000
4.440802000
5.142389000
4.839201000
5.852727000
3.935080000
4.238550000
2.634954000
1.935261000
-0.011361000
-0.724802000
-0.891050000
-1.236484000
-1.791313000
-1.032078000
-1.428081000
-0.307272000
-0.132250000
0.202774000
0.783918000
-0.971363000
-1.789711000
1.424381000
1.417317000
1.345533000
2.713352000
3.794477000
5.038557000
5.933340000
5.106666000
3.924391000
3.923142000
1.270225000
-0.898661000
0.153565000
0.896591000
0.300352000
-1.121855000
1.161554000
-1.608333000
-1.989600000
-2.935503000
-3.317143000
-1.609469000
-3.789497000
-3.305272000
-3.986815000
0.756484000
6.065200000
-4.828269000
2.133877000
-0.947973000
1.312070000
0.689915000
3.707622000

-2.963597000
-3.623015000
-1.785630000
-1.400976000
0.492964000
1.363914000
-0.525640000
-0.563260000
-1.507726000
-2.428907000
-1.094951000
-1.648929000
0.141181000
0.697824000
-0.154197000
0.874116000
1.914040000
0.582706000
1.392406000
-0.742741000
-0.972068000
-1.770980000
-2.807903000
-1.479382000
-2.294396000
1.530576000
2.651433000
2.811805000
3.566262000
4.432401000
3.375218000
4.090903000
2.270375000
2.122017000
1.357442000
0.508689000
-1.785491000
-1.128768000
-2.083587000
-2.903059000
-2.553336000
-1.330306000
0.688460000
0.100577000
0.712845000
-1.267661000
-1.989467000
-3.061560000
2.464406000
1.399726000
-1.096916000
1.074281000
-0.169683000
0.192809000
0.746374000
1.482016000
-0.784390000
1.790467000
-0.477099000
-1.791077000
0.813785000
2.797014000
-1.244562000
-1.211626000
-1.762496000
1.058154000
0.278093000
2.254245000
1.690299000
0.991591000
1.758545000

1

1.445238000

TSk (re)
E (BS1)=-2411.39825295
E (BS2) = -4598.52040879

Gym = -4597.938209

26
25

-3.613312000
0.833428000
-0.876463000
1.581878000
-0.698381000
0.613049000
2.173288000
-2.003942000
-1.786124000
-2.831113000
-2.960769000
-3.693970000
-4.602399000
-3.187854000
-3.629771000
-3.763652000
-3.014721000
-3.814410000
-3.112107000
-4.922774000
-5.208342000
-5.555666000
-6.405131000
-4.836977000
-5.049297000
-0.316412000
0.298804000
0.331608000
0.874944000
1.343752000
0.858241000
1.312950000
0.257504000
0.238764000
-0.328503000
-0.798046000
-1.991158000
-2.026514000
-1.373391000
-2.898477000
-2.914875000
-3.738691000
-4.416774000
-3.700475000
-4.345846000
-2.830209000
-2.795880000
-0.690868000
-0.936584000
1.165455000
1.565313000
0.353360000

-1.140421000

-0.967704000
-0.616162000
0.830235000
0.311076000
-2.789246000
-1.361130000
0.582939000
0.278946000
-0.882575000
-0.918186000
-1.696338000
0.194574000
0.413389000
0.934104000
1.830712000
-1.797161000
-1.714041000
-2.809679000
-3.629333000
-2.531044000
-3.096489000
-1.344534000
-0.850371000
-0.887643000
0.011488000
2.484218000
3.327387000
3.039097000
4.526777000
5.174980000
4.893384000
5.829770000
4.057722000
4.339596000
2.858882000
2.213682000
1.281864000
0.496949000
-0.369503000
0.806667000
0.184551000
1.911118000
2.156062000
2.710513000
3.582908000
2.400558000
3.044785000
-1.909311000
-2.704297000
-0.446854000
-0.998757000
0.190549000

-2.763251000

-0.979128000
0.548955000
0.246601000
3.217561000
1.763732000
-1.404933000
-0.478599000
-1.071643000
-1.900055000
-2.869258000
-3.615768000
-2.654764000
-3.205911000
-1.551661000
-1.128640000
0.889365000
1.669426000
-0.110717000
-0.224054000
-0.962809000
-1.843410000
-0.488715000
-0.948033000
0.654907000
1.224824000
-0.324058000
0.610539000
1.662798000
0.208636000
0.946287000
-1.136195000
-1.452337000
-2.072492000
-3.123386000
-1.669591000
-2.412531000
1.639397000
2.794840000
2.883585000
3.836354000
4.728671000
3.736906000
4.551577000
2.595923000
2.518043000
1.556333000
0.678506000
-1.817958000
-1.103781000
-2.413949000
-3.277664000
-2.796768000
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2.205733000
3.035661000
3.942652000
4.610576000
3.978183000
3.100579000
3.087521000
1.265089000
-0.124783000
1.270293000
2.082452000
3.194984000
4.351863000
2.772337000
4.640931000
5.165025000
5.719188000
6.245883000
4.939328000
6.526162000
5.931080000
6.870622000
2.937817000
4.681255000
7.370510000
4.007177000
2.686840000
1.809866000
3.521035000
2.989953000
-0.597716000

TSes (si)
E (BS1) =-2411.40011455
E (BS2) = -4598.52318866
Gym = -4597.940773

0.441524000
1.447225000
2.195464000
2.880696000
2.040883000
1.144709000
0.987113000
-0.044675000
-1.885579000
-2.153504000
-1.645691000
-2.742702000
-1.852731000
-3.804251000
-1.503521000
-1.357556000
-0.676309000
-0.530807000
-1.633410000
-0.187586000
-0.410306000
-0.153010000
-2.930584000
2.607469000
0.458887000
-1.860022000
-3.448472000
-4.222664000
-4.609188000
1.540733000
-2.387441000

-1.817475000
0.086611000
-0.644721000
-0.130703000
-2.027061000
-2.617979000
-3.693957000
2.140334000
1.272621000
-1.352502000
0.622419000
0.054800000
0.424243000
1.046401000
1.748745000
-0.597385000
2.040121000
-0.306316000
-1.625204000
1.013295000
3.073741000
-1.113765000
-1.160143000
-2.632555000
1.243641000
2.559499000
2.077152000
0.732781000
1.021505000
1.169663000
-2.806610000
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-2.889967000
1.188200000

-0.958010000
1.737926000
0.668489000
1.134656000
1.904807000
-1.878401000
-1.294040000
-2.309535000
-2.185305000
-3.511719000
-4.469295000
-3.250048000
-3.967776000
-2.596687000
-1.887693000
-2.321690000
-1.368845000
-3.504012000
-3.608029000

-1.528377000
0.126650000

0.829088000
0.584954000
-2.689950000
-0.165298000
1.949767000
0.220400000
-0.538485000
-0.735575000
-1.301903000
-0.120917000
-0.139771000
0.469810000
1.002872000
-2.770272000
-2.594170000
-3.455631000
-3.889539000
-3.429585000
-3.834820000

-1.293189000
0.407587000
0.420869000
3.240786000
0.996417000
-1.676002000
-0.260348000
-1.026100000
-2.106648000
-3.087733000
-4.006141000
-2.634102000
-3.143492000
-1.368236000
-0.752709000
0.310965000
1.112665000
-0.906575000
-1.192533000
-1.702731000
-2.703559000
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-4.508939000
-5.509589000
-3.947381000
-4.449327000
-1.094917000
-0.770044000
-0.565673000
-0.695425000
-0.447572000
-0.929114000
-0.864930000
-1.245673000
-1.433078000
-1.331367000
-1.583456000
-2.061362000
-1.712553000
-0.775616000
-2.558063000
-2.272442000
-3.759070000
-4.418507000
-4.110053000
-5.042015000
-3.265507000
-3.541651000
0.110331000
0.233204000
1.225027000
1.724137000
0.206344000
1.914795000
2.433306000
2.979969000
3.385526000
3.003355000
2.468251000
2.461238000
1.491504000
0.830443000
2.046732000
2.737326000
4.130899000
4.087092000
4.948988000
4.418824000
3.682281000
4.350800000
3.614046000
3.427683000
3.948832000
4.613460000
3.301148000
3.916730000
3.434136000
3.897203000
4.752713000
4.722215000
4.750924000
6.013920000
2.416819000
0.310113000

-2.725586000
-2.501215000
-2.314234000
-1.728904000
2.656028000
3.419299000
2.922572000
4.804839000
5.385668000
5.446672000
6.530659000
4.695972000
5.191381000
3.307167000
2.730200000
0.475912000
-0.512487000
-1.055352000
-0.820104000
-1.593730000
-0.135424000
-0.372130000
0.863478000
1.411000000
1.170222000
1.966403000
-1.058504000
-2.029928000
1.102728000
0.967345000
1.459846000
2.141516000
2.908038000
4.075923000
4.817237000
4.263096000
3.276964000
3.377070000
0.414882000
-1.547050000
-0.627114000
-0.309822000
-0.725041000
-2.105416000
0.336961000
-2.354064000
-3.171550000
-3.644719000
-4.462375000
-2.973812000
-4.703095000
-3.825475000
-5.284409000
-0.597103000
5.162975000
-5.712199000
1.306746000
-1.536467000
0.417349000
0.099173000
2.723659000
-1.219423000

[Mn(CO),(L)]*++-PhCH(Me)O" (G-S)
E (BS1) = -2411.40628289
E (BS2) = -4598.53203696
Gyw = -4597.947131

-0.976360000
-1.330079000
0.268157000
1.032226000
0.290619000
1.419653000
2.369940000
1.338541000
2.224696000
0.123266000
0.057168000
-1.004536000
-1.955185000
-0.921929000
-1.811848000
1.849811000
2.773793000
2.661685000
3.837295000
4.546774000
3.993041000
4.825274000
3.086659000
3.210719000
2.024814000
1.334213000
-2.245078000
-1.750789000
-2.412893000
-3.383796000
-2.629667000
-1.593561000
0.521934000
0.018008000
0.700167000
-1.360544000
-2.175583000
-3.258407000
2.101306000
0.766984000
-1.804655000
0.260497000
-0.522791000
0.080538000
0.177821000
1.416370000
-0.726265000
1.929769000
-0.213177000
-1.765946000
1.117068000
2.970143000
-0.853979000
-1.753737000
-1.792321000
1.520451000
-0.292524000
2.067994000
1.251383000
0.042049000
1.594102000
-3.317021000
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26
25
15

8
8
7
7
6
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
1
6
6
6
1
6
6

-3.590074000
0.804495000
-0.888539000
1.421477000
-0.795707000
0.635343000
2.185633000
-1.978338000
-1.746037000
-2.772115000
-2.888465000
-3.636979000
-4.534373000
-3.152725000
-3.602909000
-3.805053000
-3.092293000
-3.800473000
-3.084228000
-4.877105000
-5.119221000
-5.544429000
-6.380377000
-4.878953000
-5.123929000
-0.282019000
0.313069000
0.306841000
0.921630000
1.375787000
0.955951000
1.437265000
0.372233000
0.392451000
-0.248058000
-0.706304000
-2.020105000
-2.083700000
-1.436811000
-2.978927000
-3.016432000
-3.815840000
-4.513260000
-3.749837000
-4.392217000
-2.854554000
-2.797646000
-0.646906000
-0.916227000
1.224591000
1.641290000
0.438468000
2.265286000
3.055583000
4.015607000
4.686675000
4.103535000
3.219053000

-1.002090000
-0.564514000
0.840966000
0.554881000
-2.649767000
-1.390544000
0.572718000
0.236946000
-0.949827000
-1.015439000
-1.816877000
0.104672000
0.306849000
0.878632000
1.787916000
-1.740006000
-1.606746000
-2.801679000
-3.615918000
-2.582736000
-3.195633000
-1.383853000
-0.925782000
-0.859352000
0.064489000
2.457685000
3.331294000
3.088665000
4.502307000
5.176785000
4.806791000
5.720371000
3.940136000
4.175480000
2.770596000
2.100836000
1.341506000
0.602488000
-0.260438000
0.954414000
0.368616000
2.053348000
2.330366000
2.806826000
3.675293000
2.457079000
3.066877000
-1.965923000
-2.744764000
-0.545617000
-1.158366000
0.081996000
0.351369000
1.437350000
2.111319000
2.803121000
1.869973000
0.973448000

-0.998497000
0.575410000
0.217731000
3.213910000
1.867831000
-1.312155000
-0.456289000
-1.102069000
-1.888913000
-2.875222000
-3.598801000
-2.712905000
-3.287821000
-1.624158000
-1.239090000
0.902849000
1.708851000
-0.046049000
-0.089738000
-0.954787000
-1.816400000
-0.567105000
-1.084852000
0.579899000
1.094582000
-0.396224000
0.522492000
1.586332000
0.086748000
0.809625000
-1.273161000
-1.615340000
-2.191913000
-3.254038000
-1.756611000
-2.484324000
1.574707000
2.758710000
2.902797000
3.765908000
4.681616000
3.601910000
4.389400000
2.431400000
2.303053000
1.426434000
0.525536000
-1.746579000
-1.023388000
-2.359129000
-3.172822000
-2.807596000
-1.782762000
0.098540000
-0.635337000
-0.134836000
-2.003436000
-2.581975000

1
6
6
1
1
6
6
6
6
6
6
6
1
6
1
1
8
1
1
1
1
1
1
1
1

3.247928000
1.174058000
-0.196283000
1.325428000
2.167175000
2.939441000
4.257719000
2.719476000
4.619415000
5.121572000
5.819036000
6.324874000
4.831879000
6.678591000
6.084515000
6.988764000
2.680109000
4.853184000
7.617993000
3.947714000
2.763073000
1.734741000
3.483183000
2.968336000
-0.517900000

0.751355000
0.112851000
-1.789678000
-2.183060000
-1.667483000
-2.536835000
-1.776844000
-3.537796000
-1.148211000
-1.684209000
-0.452194000
-0.988445000
-2.169514000
-0.371099000
0.031182000
-0.928876000
-3.015341000

2.373837000
0.172406000
-1.189874000
-3.077403000
-4.005826000
-4.325124000

1.597293000
-2.470493000

[Mn(CO),(L)]*--PhCH(Me)O" (G-R)
E (BS1) = -2411.40429826
E (BS2) = -4598.52894224
Gyw = -4597.943518

-3.645967000
2.156358000
1.343439000
-1.181998000
0.719483000
0.401584000
0.542232000
1.542157000
1.739020000
-0.548117000
1.843372000
-0.447961000
-1.477993000
0.748339000
2.782038000
-1.308984000
-0.799136000
-2.608457000
0.828931000
2.597436000
2.537506000
1.421934000
1.488190000
1.170810000
-2.717824000

DR OFRPOORP OO ORORPROOR OO, OO0 O NN 00

-2.979442000
1.196442000

-0.899387000
1.783413000
0.539137000
1.062516000
1.962644000
-1.889383000
-1.382324000
-2.447255000
-2.385738000
-3.603493000
-4.582714000
-3.264976000
-3.933244000
-2.707570000
-1.989186000
-2.462463000
-1.524659000
-3.650783000
-3.775879000
-4.628135000
-5.624356000
-4.043539000
-4.517063000
-0.956634000

-1.362829000
0.084568000
0.819154000
0.422063000
-2.733853000
-0.090391000

1.912201000

0.326215000
-0.383850000
-0.483562000
-0.996085000

0.145028000

0.192702000

0.646119000
1.165828000

-2.695833000
-2.584401000
-3.323173000
-3.768301000
-3.221095000
-3.569556000
-2.527125000
-2.254672000
-2.198182000
-1.637194000

2.650694000

-1.307028000
0.269162000
0.453526000
3.122069000
0.734040000
-1.783913000
-0.311421000
-0.985879000
-2.135841000
-3.077388000
-4.032827000
-2.532352000
-2.996603000
-1.246481000
-0.567370000
0.228231000
1.032584000
-1.026237000
-1.342978000
-1.807360000
-2.826957000
-1.034697000
-1.366458000
0.223836000
1.023545000
0.449787000
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-0.562692000
-0.342288000
-0.438352000
-0.136328000
-0.692477000
-0.589596000
-1.078840000
-1.282834000
-1.214276000
-1.519356000
-1.932457000
-1.575541000
-0.663399000
-2.384887000
-2.093862000
-3.555777000
-4.186381000
-3.913051000
-4.820546000
-3.105085000
-3.384384000
0.001611000
0.122198000
1.172598000
1.638121000
0.164453000
1.931730000
2.561570000
3.142392000
3.606639000
3.124323000
2.515777000
2.475873000
1.541133000
0.760285000
1.990528000
2.863434000
3.806650000
3.908373000
4.898716000
4.046010000
3.797640000
4.069816000
3.823679000
3.683873000
3.957737000
4.173547000
3.736403000
3.604403000
3.580949000
3.974649000
4.720921000
4.111533000
4.935005000
5.876963000
2.574034000
0.155902000

TSen (S)
E (BS1) =-2411.40628289
E (BS2) = -4598.53203696
Gy = -4597.947131

3.321998000
2.755638000
4.706191000
5.217973000
5.434704000
6.517662000
4.773710000
5.338318000
3.386702000
2.879018000
0.403254000
-0.647900000
-1.213405000
-0.992424000
-1.814571000
-0.283429000
-0.549779000
0.777248000
1.343957000
1.121711000
1.965707000
-0.926019000
-1.931138000
1.202515000
1.087536000
1.611209000
2.172778000
2.802211000
3.968877000
4.654378000
4.227149000
3.312767000
3.471605000
0.292831000
-1.597057000
-0.571269000
-0.394911000
-0.846957000
-2.213701000
0.128691000
-2.340191000
-3.370164000
-3.594598000
-4.629529000
-3.262966000
-4.746096000
-3.675888000
-5.522845000
-0.874103000
5.128891000
-5.727836000
1.108906000
-1.447656000
0.263101000
-0.237649000
2.562064000
-1.020879000

1.614117000
2.520438000
1.620179000
2.531576000
0.459183000
0.461763000
-0.702604000
-1.610075000
-0.708539000
-1.623640000
1.914022000
2.762310000
2.583182000
3.842142000
4.492135000
4.089934000
4.935323000
3.259614000
3.456345000
2.181398000
1.551740000
-2.366360000
-1.943466000
-2.471280000
-3.461574000
-2.642661000
-1.633120000
0.501547000
0.037804000
0.740334000
-1.330038000
-2.175528000
-3.250356000
1.981978000
0.557141000
-1.952537000
-0.006128000
-0.601797000
0.078097000
-0.150040000
1.464615000
-0.691231000
2.064522000
-0.094291000
-1.767927000
1.285588000
3.145176000
-0.710613000
-1.904070000
-1.730093000
1.754801000
-0.611605000
2.087910000
0.938879000
-0.488946000
1.562443000
-3.453442000

26
25

-3.534733000
0.790732000
-0.896937000
1.355967000
-0.859207000
0.712827000
2.204239000
-1.933558000
-1.657503000
-2.649351000
-2.730308000
-3.534598000
-4.414442000
-3.098406000
-3.573779000
-3.823274000
-3.150496000
-3.754230000
-3.019847000
-4.791744000
-4.982949000
-5.498676000
-6.318193000
-4.896901000
-5.179572000
-0.293505000
0.269437000
0.242720000
0.871921000
1.301490000
0.931132000
1.407388000
0.378282000
0.417805000
-0.234971000
-0.667506000
-2.076757000
-2.159203000
-1.500057000
-3.089349000
-3.141355000
-3.942751000
-4.667559000
-3.858653000
-4.514357000
-2.928709000
-2.859082000
-0.525677000
-0.789652000
1.311268000
1.785425000
0.538203000
2.307474000
3.054128000
4.016261000
4.673787000
4.119990000

-1.063266000
-0.514494000
0.854749000
0.630372000
-2.583477000
-1.356487000
0.621169000
0.193010000
-1.013516000
-1.123600000
-1.947510000
-0.011257000
0.160766000
0.801886000
1.715228000
-1.726191000
-1.544100000
-2.825793000
-3.624545000
-2.666792000
-3.319633000
-1.466411000
-1.047623000
-0.881581000
0.058163000
2.463339000
3.363138000
3.141520000
4.533276000
5.228056000
4.811241000
5.724577000
3.919349000
4.134613000
2.749709000
2.058585000
1.374599000
0.672790000
-0.171985000
1.037966000
0.480776000
2.113644000
2.401172000
2.830377000
3.680708000
2.467355000
3.048882000
-1.986721000
-2.761947000
-0.538988000
-1.170767000
0.052076000
0.402461000
1.496553000
2.183481000
2.879571000
1.955672000

-1.034751000
0.647092000
0.213169000
3.291765000
1.902523000
-1.195676000
-0.344842000
-1.121700000
-1.863136000
-2.879702000
-3.582657000
-2.781825000
-3.392695000
-1.700917000
-1.357998000
0.884562000
1.714687000
-0.017371000
0.007758000
-0.982410000
-1.827348000
-0.676398000
-1.250684000
0.476654000
0.940938000
-0.424020000
0.489852000
1.558063000
0.043940000
0.762610000
-1.320895000
-1.670738000
-2.234518000
-3.300334000
-1.789344000
-2.512634000
1.520553000
2.725731000
2.915062000
3.695812000
4.628528000
3.473085000
4.231542000
2.280851000
2.106580000
1.312685000
0.394065000
-1.656935000
-0.925577000
-2.250238000
-3.020614000
-2.770386000
-1.670001000
0.225206000
-0.492393000
0.019984000
-1.862506000
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3.256970000
3.302203000
1.124705000
-0.238974000
1.507326000
2.171332000
2.880132000
4.229628000
2.745689000
4.719748000
4.983561000
5.943078000
6.210592000
4.590901000
6.696393000
6.309899000
6.788529000
2.489843000
4.867867000
7.654506000
4.128952000
2.927601000
1.731054000
3.458002000
2.949250000
-0.350170000

TSeu (R)
E (BS1) =-2411.40628289
E (BS2) = -4598.53203696
Gy =-4597.947131

1.049027000
0.832265000
0.179346000
-1.728974000
-2.203751000
-1.657910000
-2.517696000
-1.811319000
-3.530761000
-1.189882000
-1.737001000
-0.528396000
-1.076220000
-2.203816000
-0.472995000
-0.051629000
-1.032009000
-3.005735000
2.476086000
0.042863000
-1.210526000
-3.090157000
-3.947668000
-4.352408000
1.651257000
-2.509947000

-2.455830000
-3.520468000
2.234052000
1.393246000
-1.000499000
0.898847000
0.535097000
0.532146000
1.671463000
1.686760000
-0.638030000
1.674367000
-0.653943000
-1.539548000
0.502392000
2.581613000
-1.575693000
-0.654968000
-2.455677000
0.491352000
2.603978000
2.659514000
1.663231000
1.520717000
1.296881000
-2.612675000
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8
8
7
7
6
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
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-2.948450000
1.184431000

-0.900544000
1.748970000
0.516144000
1.078037000
1.996286000
-1.877250000
-1.353752000
-2.412021000
-2.338763000
-3.579735000
-4.556697000
-3.255781000
-3.935035000
-2.684278000
-1.978543000
-2.415746000
-1.470024000
-3.594501000
-3.702724000
-4.588890000
-5.582943000
-4.024469000
-4.512731000
-0.950948000

-1.377581000
0.104597000

0.838990000
0.429490000
-2.706951000
-0.050769000
1.922834000
0.324928000
-0.382386000
-0.501712000
-1.017788000
0.115820000
0.149045000
0.626597000
1.140437000
-2.696868000
-2.573824000
-3.330645000
-3.770016000
-3.245683000
-3.603106000
-2.555572000
-2.294866000
-2.212044000
-1.648691000
2.670051000

-1.306801000
0.291761000
0.451363000
3.155614000
0.777535000
-1.726912000
-0.263593000
-0.988807000
-2.131861000
-3.078050000
-4.030821000
-2.543520000
-3.013953000
-1.257398000
-0.584680000
0.242254000
1.055764000
-1.004220000
-1.305000000
-1.801964000
-2.820409000
-1.047585000
-1.394971000
0.216360000
1.005568000
0.413801000

-0.528132000
-0.291207000
-0.394927000
-0.068845000
-0.668993000
-0.557113000
-1.090065000
-1.312183000
-1.234368000
-1.566238000
-1.949599000
-1.607648000
-0.695560000
-2.431588000
-2.152141000
-3.602778000
-4.245378000
-3.945186000
-4.852890000
-3.122110000
-3.389812000
0.048838000
0.170846000
1.193918000
1.670131000
0.195062000
1.959051000
2.620038000
3.220484000
3.707164000
3.188679000
2.554670000
2.506426000
1.520917000
0.735036000
2.126266000
2.913925000
3.736167000
3.850682000
4.939882000
4.092433000
3.641331000
4.118899000
3.673263000
3.441253000
3.908704000
4.301709000
3.507802000
3.378605000
3.656438000
3.927765000
4.754556000
4.239221000
5.145751000
5.833009000
2.634165000
0.223039000
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3.360224000
2.808899000
4.743087000
5.270065000
5.451025000
6.532918000
4.772041000
5.321232000
3.385971000
2.863619000
0.446223000
-0.599609000
-1.170056000
-0.931942000
-1.749838000
-0.216417000
-0.473588000
0.839000000
1.410703000
1.172085000
2.011809000
-0.891422000
-1.905767000
1.232612000
1.112931000
1.661401000
2.197631000
2.790788000
3.950198000
4.617029000
4.228307000
3.336857000
3.510643000
0.304559000
-1.572293000
-0.564068000
-0.393050000
-0.911485000
-2.267706000
-0.005033000
-2.365223000
-3.437006000
-3.604637000
-4.681409000
-3.354741000
-4.769541000
-3.663491000
-5.585482000
-0.963430000
5.127519000
-5.739624000
0.980063000
-1.459317000
0.136654000
-0.435299000
2.538547000
-0.967144000

[Mn(CO),(L*")]--*HOCHPhMe (H-S)
E (BS1) =-2411.40805807
E (BS2) =-4598.53051332

Gym =-4597.947790

1.556843000
2.468453000
1.533981000
2.428258000
0.364507000
0.343876000
-0.774396000
-1.687021000
-0.750999000
-1.648125000
1.905919000
2.766962000
2.604157000
3.839346000
4.499682000
4.066294000
4.905466000
3.223156000
3.403804000
2.152618000
1.512243000
-2.341250000
-1.938199000
-2.418960000
-3.406194000
-2.609224000
-1.582306000
0.555063000
0.099586000
0.804907000
-1.264741000
-2.115328000
-3.187570000
2.011808000
0.583901000
-1.892458000
0.031741000
-0.620133000
0.065384000
-0.365410000
1.439945000
-0.662800000
2.069832000
-0.036045000
-1.728940000
1.332375000
3.141339000
-0.619642000
-1.914592000
-1.657710000
1.825046000
-0.813666000
2.029972000
0.703209000
-0.837122000
1.613096000
-3.428403000
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26
25
15

8
8
7
7
6
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
1
6
6
6

-3.332491000
0.832669000
-1.060627000
1.331580000
-0.335457000
0.867639000
2.076898000
-1.991826000
-1.514889000
-2.496126000
-2.443142000
-3.569860000
-4.481466000
-3.264093000
-3.890905000
-3.439699000
-2.792604000
-3.187124000
-2.313749000
-4.260722000
-4.346601000
-5.174354000
-6.073682000
-4.664518000
-5.108498000
-0.749997000
-0.333847000
-0.313556000
0.063163000
0.379850000
0.062488000
0.379129000
-0.347599000
-0.356307000
-0.756170000
-1.078896000
-2.288446000
-2.222601000
-1.419226000
-3.187426000
-3.124354000
-4.222668000
-4.974772000
-4.288053000
-5.087832000
-3.324489000
-3.375121000
-0.207045000
-0.344786000
1.363060000
1.926069000
0.536439000
2.210250000
2.768060000
3.602698000

-1.546599000
-0.127899000
0.884696000
1.235741000
-2.364981000
-1.039212000
1.145361000
-0.028077000
-1.200344000
-1.548591000
-2.411750000
-0.612932000
-0.638678000
0.325385000
1.154523000
-2.129409000
-1.773237000
-3.251408000
-3.894434000
-3.351205000
-4.080740000
-2.288114000
-2.068332000
-1.528863000
-0.631834000
2.522663000
3.571534000
3.433526000
4.785726000
5.595785000
4.961606000
5.909990000
3.923549000
4.058924000
2.708238000
1.902173000
1.283613000
0.666888000
-0.032430000
0.930972000
0.442464000
1.820134000
2.027972000
2.453023000
3.159272000
2.190719000
2.706206000
-1.923283000
-2.701669000
-0.284650000
-0.916712000
0.152941000
0.841412000
2.194817000
2.968669000

-0.864663000
0.595118000
0.194945000
3.159654000
2.071836000
-1.102723000
-0.458505000
-1.071143000
-1.762577000
-2.734073000
-3.391245000
-2.661015000
-3.248851000
-1.637594000
-1.324671000
1.097589000
1.890984000
0.258127000
0.300539000
-0.675209000
-1.473456000
-0.412025000
-0.977512000
0.682427000
1.102902000
-0.567725000
0.261939000
1.344240000
-0.284999000
0.368650000
-1.668121000
-2.096805000
-2.498634000
-3.578237000
-1.952099000
-2.610764000
1.499141000
2.750893000
2.975584000
3.720303000
4.690115000
3.449830000
4.207729000
2.209988000
1.997914000
1.242266000
0.283901000
-1.518910000
-0.755483000
-2.232045000
-2.945382000
-2.831920000
-1.764421000
0.029434000
-0.753991000
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3.747604000
3.048011000
1.136161000
0.079193000
2.076102000
2.531972000
3.901212000
4.295072000
3.128457000
4.132552000
4.401484000
0.063937000
2.639921000
4.078042000
3.435607000
3.807066000
5.115299000
4.692412000
6.087299000
4.067490000
6.833166000
4.810938000
6.196305000
6.594721000
2.983501000
7.917820000
4.297852000
6.779576000

2.645597000
1.564150000
0.688155000
-1.447951000
-2.315288000
-3.109908000
-3.049962000
-4.069837000
1.272376000
3.806579000
3.230986000
-2.456041000
2.413314000
-2.661628000
-3.284703000
-1.606958000
-2.787643000
-2.116772000
-2.080134000
-1.263381000
-1.197319000
-0.369517000
-0.330718000
-2.756499000
-1.297638000
-1.184681000
0.292427000
0.362842000

[Mn(CO),(L*)]---HOCHPhMe (H-R)
E (BS1) = -2411.40360864
E (BS2) = -4598.52474391
Giy = -4597.943570

-2.102638000
-2.610511000
2.137526000
1.466315000
-0.370978000
-0.001567000
-0.341783000
-0.202995000
-3.655231000
-0.310946000
-2.744383000
-2.449796000
1.087424000
-1.803737000
-2.438788000
-1.954410000
-2.133397000
0.555481000
0.457465000
1.464061000
1.230507000
2.234136000
2.118252000
-0.231275000
1.577791000
1.140876000
2.931185000
2.720440000
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26 -3.395317000 -1.660013000 -1.026701000
25  0.696271000 -0.123144000 0.507726000
15 -1.292174000 0.767769000  0.353495000
8  1.159394000 0.811367000 3.263271000
8  -0.194367000 -2.685473000 1.598076000
7 0.722752000 -0.702873000 -1.336694000
7 1795465000 1.419907000 -0.332431000
6 -2.213597000 -0.000608000 -1.008701000
6 -1.672733000 -0.975895000 -1.921463000
6 -2.674916000 -1.243262000 -2.897614000
1 -2.582670000 -1.965648000 -3.703540000
6  -3.824022000 -0.449135000 -2.608855000
1  -4.762820000 -0.462182000 -3.152638000
6 -3.544649000 0.317888000 -1.444648000
1 -4.223146000 1.010951000 -0.957053000
6  -3.340220000 -2.592772000  0.799063000
1 -2.689162000 -2.318158000 1.621381000
6  -3.024062000 -3.512975000 -0.240930000
1 -2.091434000 -4.057657000 -0.347986000
6 -4.130783000 -3.557403000 -1.138863000
1  -4.186714000 -4.137122000 -2.054027000
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-5.128998000
-6.074577000
-4.638580000
-5.148771000
-1.141139000
-0.714374000
-0.596113000
-0.426457000
-0.097667000
-0.551438000
-0.319492000
-0.977423000
-1.083705000
-1.275273000
-1.609681000
-2.478100000
-2.334249000
-1.495749000
-3.261724000
-3.138695000
-4.335844000
-5.057014000
-4.479790000
-5.311462000
-3.555732000
-3.669297000
-0.291480000
-0.310989000
1.080963000
1.621524000
0.186208000
1.902494000
2.490626000
3.318826000
3.440591000
2.721271000
0.987001000
0.106534000
2.321800000
3.136997000
4.219252000
2.787510000
3.861600000
4.090957000
-0.031789000
2.377227000
5.400962000
6.249803000
5.702138000
7.380154000
6.828375000
7.671214000
6.014597000
5.045083000
8.031158000
7.050150000
8.550944000
4.581580000
4.903632000
3.715990000
5.396803000
3.938933000
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-2.662038000
-2.441296000
-2.062333000
-1.311805000
2.526353000
3.444723000
3.125274000
4.756549000
5.462636000
5.164029000
6.189616000
4.258206000
4.574100000
2.943371000
2.241259000
0.850953000
0.009442000
-0.683067000
0.044488000
-0.616835000
0.927537000
0.958117000
1.780731000
2.480797000
1.744780000
2.427419000
-1.594960000
-2.508965000
0.302093000
-0.128784000
0.794411000
1.360895000
2.367259000
3.268730000
3.196731000
2.232413000
0.432135000
-1.642407000
-1.550374000
-1.914089000
-1.050602000
2.135047000
4.009094000
3.885005000
-1.916814000
2.390713000
-1.399039000
-0.388081000
-2.726871000
-0.694562000
-3.034858000
-2.020421000
0.650432000
-3.520900000
0.104065000
-4.072955000
-2.262941000
-1.146406000
-2.166994000
-0.895627000
-0.454974000
-0.005148000

-0.653252000
-1.137055000
0.544223000
1.139382000
-0.140040000
0.827580000
1.864383000
0.473230000
1.232909000
-0.854767000
-1.133752000
-1.820785000
-2.856526000
-1.466073000
-2.229538000
1.750407000
2.856689000
2.912614000
3.895255000
4.750063000
3.841728000
4.655623000
2.749590000
2.708368000
1.710995000
0.869595000
-1.869009000
-1.260052000
-2.315849000
-3.179956000
-2.754247000
-1.674857000
0.327086000
-0.314950000
-1.702117000
-2.388804000
2.163948000
1.149966000
-0.792724000
-0.367064000
-0.674626000
-3.470081000
0.265048000
-2.236292000
-2.894221000
1.408609000
0.192332000
0.645669000
0.502641000
1.398168000
1.259853000
1.708591000
0.405618000
0.151628000
1.748527000
1.500351000
2.301244000
-2.148773000
-2.394514000
-2.776720000
-2.397440000
-0.450937000

E. Catalytic cycles: catalyst |

[Mn(CO)(L*)] (A)

E (BS1) = -2064.84418179
E (BS2) = -4251.83945811

Gy = -4251.379680

DR, OO OORFRP DR PO OO OO OODFRP DR OO OODRPR DR OODFRP OO, OODFRPOODFRP OORFRP OORORFR O OR OO0 NN

-2.843967000
1.097065000
0.224636000

1.996409000

-1.309110000
0.805284000
2.967668000

-0.854868000

-1.065475000

-1.886166000

-2.263908000

-2.188918000

-2.827641000

-1.557596000

-1.609232000

-3.566573000

-2.959546000

-3.901024000

-3.587811000

-4.673239000

-5.050476000

-4.812881000

-5.314970000

-4.125182000

-4.016591000

1.522286000

2.302521000

2.062284000

3.386320000

3.981110000

3.712078000

4.561888000

2.947718000

3.196917000

1.855530000

1.260799000

-0.734270000
-1.206062000
-0.985432000
-1.970472000
-2.331549000
-2.264258000
-2.858996000
-1.783818000
-1.998141000
-1.019647000
-0.631205000
-0.539933000
-1.182487000

1.804358000

2.020855000
1.477230000

3.063865000

4.054929000

3.943442000

5.258568000

6.101320000

5.360825000

4.250538000

4.277958000
1.640348000

-0.864835000
-0.388181000
0.661128000
2.042785000
-0.314372000
-2.123391000
-0.735319000
-0.482949000
-1.873512000
-2.427772000
-3.444733000
-1.408706000
-1.517412000
-0.209523000
0.750475000
0.092989000
0.617402000
-1.290871000
-2.002610000
-1.586313000
-2.563193000
-0.383802000
-0.287914000
0.654789000
1.683060000
1.122578000
2.252862000
2.884442000
2.573849000
3.458186000
1.761302000
2.010298000
0.631075000
-0.004975000
0.310875000
-0.574474000
2.221128000
2.647223000
2.070813000
3.806774000
4.125030000
4.556562000
5.463539000
4.150040000
4.739826000
2.993369000
2.699753000
-2.588113000
-2.298054000
-2.662114000
-3.728591000
-2.623369000
-1.883285000
0.059181000
0.982255000
-0.260411000
0.418440000
-1.458717000
-2.280673000
-3.221813000
1.068131000

-0.744332000
1.667666000
-0.035680000
3.075816000
3.326928000
0.955699000
0.859767000
-0.951020000
-0.621918000
-1.649684000
-1.678689000
-2.599668000
-3.470014000
-2.173023000
-2.676585000
0.917513000
1.647545000
0.952905000
1.710881000
-0.209170000
-0.492577000
-0.963021000
-1.919859000
-0.268382000
-0.598886000
-1.247552000
-0.973577000
-0.116796000
-1.781778000
-1.562795000
-2.866752000
-3.498642000
-3.139629000
-3.986614000
-2.334525000
-2.559590000
0.109763000
1.353732000
2.249886000
1.461628000
2.437131000
0.327303000
0.411369000
-0.916136000
-1.804824000
-1.024075000
-1.998474000
0.616979000
1.458348000
0.060513000
0.250621000
-1.000875000
0.163250000
0.938532000
1.502685000
0.341716000
0.432804000
-0.365110000
-0.449490000
-0.994045000
2.520411000
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-0.371016000

6.295472000
-0.669361000
-0.233942000
-1.728406000
-0.175809000

-0.333439000
-1.740949000
-4.100592000
-4.592954000
-4.384585000
-4.492524000

[Mn(CO),(L*)]---EtOH (B)
E (BS1) = -2219.80845764
E (BS2) = -4406.86265741
Giu = -4406.332272

e

2.616946000
-0.843560000
0.484207000
1.362026000
0.434029000
-0.413838000

26
25
15

8
8
7
7
6
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6

-2.885388000
1.191637000
-0.319344000
1.574674000
-0.681952000
1.264852000
2.851305000
-1.194483000
-0.910272000
-1.741601000
-1.802868000
-2.532455000
-3.289347000
-2.199717000
-2.639582000
-3.458249000
-2.876148000
-3.376191000
-2.716412000
-4.272864000
-4.414431000
-4.907159000
-5.614726000
-4.400691000
-4.660491000
0.485390000
0.916704000
0.673659000
1.656193000
1.978953000
1.985797000
2.566524000
1.570990000
1.824939000
0.822039000
0.501203000
-1.628873000
-1.915352000
-1.343624000
-2.938880000
-3.150028000
-3.681829000
-4.479420000
-3.394207000

-1.160660000

-0.297939000

0.938439000
1.548741000
-1.817784000
-1.594166000
0.403777000
-0.040683000
-1.416699000
-1.758097000
-2.735605000
-0.624865000
-0.591467000
0.434728000
1.426953000
-1.304761000
-0.956620000
-2.597402000
-3.400747000
-2.630692000
-3.463477000
-1.356824000
-1.052894000
-0.534418000
0.503926000
2.277865000
3.423068000
3.553531000
4.397293000
5.286946000
4.232031000
4.993369000
3.090794000
2.957767000
2.116773000
1.226581000
1.839631000
1.510224000
0.736909000
2.159723000
1.891159000
3.151359000
3.661127000
3.498900000

-0.976835000
1.114010000
0.137357000
3.378717000
2.766054000
-0.311672000
0.101727000
-1.120478000
-1.455249000
-2.563721000
-3.031205000
-2.914871000
-3.691604000
-2.028770000
-2.027590000
0.984971000
1.831507000
0.392739000
0.706428000
-0.715719000
-1.396356000
-0.808180000
-1.572242000
0.241162000
0.422680000
-0.821728000
-0.140911000
0.914683000
-0.801371000
-0.264628000
-2.145549000
-2.661845000
-2.825299000
-3.874969000
-2.168064000
-2.709159000
1.056080000
2.383322000
2.892191000
3.069109000
4.101806000
2.436809000
2.972837000
1.118263000

1
6
1
6
1
6
1
1
6
6
6
6
6
6
6
1
8
6
1
1
1
1
6
1
1
1
1
1
6
1
1
1

-3.962685000
-2.372079000
-2.144124000
0.067619000
-0.419427000
2.140222000
2.686340000
1.579223000
3.121865000
3.668662000
4.772024000
5.060072000
4.227201000
1.429885000
0.027371000
2.148547000
2.699464000
3.981313000
4.359903000
3.934492000
4.408627000
5.395452000
4.925683000
5.925307000
5.011718000
4.562720000
5.924424000
3.419678000
0.362622000
-0.546834000
0.735567000
1.111108000

4.283138000
2.851117000
3.147324000
-2.326550000
-2.657780000
-1.298344000
-2.186957000
-0.921992000
-0.250235000
1.409966000
1.788676000
1.098780000
0.064460000
0.804776000
-1.183469000
-2.675244000
-3.209693000
-3.336984000
-2.348322000
-3.968748000
-0.500695000
2.608247000
-3.948897000
-4.076490000
-3.311477000
-4.932950000
1.368776000
1.922226000
-3.591413000
-4.197790000
-3.379936000
-4.196099000

[Mn(CO),(L*)(n-H,)]---EtOH (C)
E (BS1) = -2220.97738579
E (BS2) = -4408.03628307
G = -4407.486987

0.623067000
0.433199000
-0.589954000
-0.726533000
0.200906000
-1.425121000
-1.792039000
-2.307712000
-1.044340000
0.474401000
-0.265192000
-1.442594000
-1.832031000
2.480046000
2.076506000
0.889048000
1.510939000
0.922629000
0.603120000
0.017699000
-2.743430000
0.079508000
1.926156000
1.496152000
2.814482000
2.247009000
-2.044311000
1.400832000
-1.523678000
-1.622666000
-2.533630000
-0.995538000

26
25

Jany
(%]

P ORPRORFR O, OO ONN O

-2.911185000
1.148138000

-0.314573000
1.149577000
-0.929079000
1.277306000
2.790057000
-1.216411000
-0.922384000
-1.748191000
-1.802986000
-2.544138000
-3.299180000
-2.223853000
-2.667514000
-3.579946000
-3.060964000

-1.264010000

-0.239225000

0.909785000
1.905533000
-1.686564000
-1.638460000
0.467672000
-0.149899000
-1.539475000
-1.951150000
-2.954690000
-0.846595000
-0.867026000
0.266421000
1.255573000
-1.223523000
-0.762590000

-0.869989000
1.372501000
0.085470000
3.387687000
2.850650000
-0.142118000
0.321739000
-1.071510000
-1.314960000
-2.404996000
-2.814384000
-2.829368000
-3.608387000
-2.006526000
-2.063830000
1.067618000
1.900002000
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6  -3.416808000
1 -2.748415000
6  -4.252572000
1 -4.327700000
6  -4.928345000
1 -5.604613000
6  -4.508739000
1 -4.813096000
6 0.524923000
6 1.138382000
1 1.039050000
6 1.879033000
1 2.350545000
6 2.022642000
1 2.607015000
6 1.411824000
1 1.513148000
6 0.664368000
1 0.191653000
6 -1.626678000
6  -2.055632000
1 -1.583402000
6  -3.095515000
1 -3.416804000
6  -3.713766000
1 -4.522882000
6  -3.286636000
1 -3.758982000
6  -2.248722000
1  -1.916474000
6 0.090536000
1 -0.382783000
6 2.043423000
1 2.598972000
1 1.417459000
6 3.026662000
6 3.650635000
6 4.760182000
6 4.995593000
6 4.121766000
6 1.161292000
6  -0.132024000
1 2.399068000
1 2.253673000
1 2.348324000
8 3.014295000
6 4.314361000
1 4.511804000
1 4.442085000
1 4.273996000
1 5.422186000
1 5.855993000
6 5.321213000
1 5.220459000
1 6.345353000
1 5.166517000
1 3.432519000
6 0.428959000
1 1.210809000
1 -0.453063000
1 0.781705000

TSco

-2.567073000
-3.305479000
-2.755516000
-3.660955000
-1.526696000
-1.335868000
-0.577047000
0.463316000
2.130149000
3.232394000
3.385099000
4.133505000
4.985715000
3.940472000
4.642618000
2.851741000
2.700445000
1.949751000
1.100540000
1.940525000
1.684467000
0.901645000
2.420704000
2.208230000
3.427874000
4.006247000
3.700013000
4.492542000
2.963998000
3.195881000
-2.384056000
-2.725989000
-1.171522000
-1.988134000
-0.724087000
-0.132556000
1.408742000
1.798772000
1.193903000
0.214707000
1.043677000
-1.087930000
-0.816133000
-1.463850000
-2.771384000
-3.396436000
-2.935372000
-2.968387000
-1.878167000
-0.296594000
2.563571000
1.477956000
-3.795446000
-4.844623000
-3.472024000
-3.740317000
1.865055000
-3.645975000
-4.215795000
-4.292829000
-3.418033000

E (BS1) =-2220.97332632
E (BS2) = -4408.03384959

Gy = -4407.483857

0.623243000
1.055261000
-0.516809000
-1.109621000
-0.776944000
-1.603459000
0.200863000
0.257246000
-1.003110000
-0.394756000
0.681209000
-1.149902000
-0.664835000
-2.522979000
-3.113770000
-3.136176000
-4.208877000
-2.380810000
-2.872804000
0.860426000
2.165934000
2.756449000
2.727861000
3.745177000
1.993408000
2.434011000
0.695711000
0.119320000
0.133786000
-0.877399000
-0.555151000
0.377948000
-1.279973000
-1.782837000
-2.083689000
-0.859313000
0.752551000
0.025804000
-1.207062000
-1.648237000
2.594893000
2.236435000
2.439775000
1.981866000
0.527022000
0.957859000
0.665128000
-0.422909000
0.972707000
-2.596330000
0.420790000
-1.808117000
1.389390000
1.085579000
1.171565000
2.473994000
1.716056000
-1.349173000
-0.833084000
-1.441785000
-2.363412000

26
25

-2.887588000
1.112049000
-0.258526000
1.133206000
-1.053953000
1.245075000
2.819298000
-1.149167000
-0.903120000
-1.704776000
-1.782466000
-2.440990000
-3.169067000
-2.105376000
-2.507856000
-3.618987000
-3.110541000
-3.492738000
-2.868026000
-4.296141000
-4.385616000
-4.915346000
-5.555476000
-4.492893000
-4.759692000
0.678445000
1.308759000
1.156336000
2.135746000
2.620390000
2.350318000
3.003583000
1.720506000
1.875395000
0.885722000
0.398698000
-1.557755000
-2.043102000
-1.623763000
-3.073015000
-3.439298000
-3.624122000
-4.425798000
-3.139738000
-3.559630000
-2.111195000
-1.732456000
0.025998000
-0.479284000
2.088151000
2.603166000
1.487144000
3.101507000
3.697040000
4.869095000
5.155576000

-1.202416000
-0.187643000
0.941918000
2.073651000
-1.474299000
-1.710407000
0.379758000
-0.162811000
-1.576609000
-2.026297000
-3.051153000
-0.922350000
-0.964669000
0.227708000
1.226853000
-1.021325000
-0.530332000
-2.394014000
-3.128809000
-2.620349000
-3.556375000
-1.385816000
-1.220649000
-0.394866000
0.657060000
2.052145000
3.169331000
3.407060000
3.975092000
4.839709000
3.669505000
4.295932000
2.567401000
2.330571000
1.761638000
0.901137000
2.063895000
1.915132000
1.159353000
2.727227000
2.599168000
3.701542000
4.338454000
3.866244000
4.632683000
3.055852000
3.204822000
-2.432996000
-2.692086000
-1.334181000
-2.205653000
-0.902969000
-0.323338000
1.311625000
1.590057000
0.872403000

-0.873746000
1.451226000
0.040997000
3.327132000
2.953924000
0.018484000
0.419403000
-1.083393000
-1.231636000
-2.324229000
-2.671933000
-2.843613000
-3.646768000
-2.080957000
-2.215504000
1.033981000
1.855591000
0.675662000
1.174114000
-0.480433000
-1.021379000
-0.836321000
-1.696389000
0.098176000
0.081788000
-1.082411000
-0.520136000
0.533841000
-1.293145000
-0.844481000
-2.636248000
-3.239803000
-3.204643000
-4.255176000
-2.432479000
-2.889887000
0.695795000
1.998227000
2.659934000
2.466628000
3.482804000
1.640290000
2.007690000
0.344625000
-0.303169000
-0.123969000
-1.134358000
-0.397747000
0.544139000
-1.113595000
-1.550620000
-1.933372000
-0.693451000
0.832415000
0.152874000
-1.004979000
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6 4.263422000 -0.100365000
6 1.130493000 1.168739000
6  -0.223604000 -0.938431000
1 2.295177000 -0.742529000
1 2.130321000 -1.454731000
1 1.852394000 -2.473517000
8 2.485770000 -3.285038000
6 3.860083000 -3.158882000
1 4.184952000 -2.088983000
1 4.364171000 -3.539890000
1 4.451920000 -0.696570000
1 5.541379000  2.354925000
1 6.068013000 1.064071000
6 4.444542000 -3.896250000
1 4.049815000 -3.489164000
1 5.540010000 -3.820038000
1 4.176106000 -4.960714000
1 3.442855000 1.853805000
6 0.351668000 -3.748530000
1 1.092244000 -4.305865000
1  -0.549591000 -4.368299000
1 0.747594000 -3.596218000

[MnH(CO),(L)]-+EtOH (D)
E (BS1) = -2221.00994837
E (BS2) = -4408.06355481
Giy = -4407.510481

-1.427012000
2.587343000
2.329441000
2.562482000
2.193492000
0.662432000
1.537158000
1.437659000
1.367323000
2.351554000
-2.317013000
0.529696000
-1.564138000
0.241413000
-0.701071000
0.206947000
0.280083000
1.740789000
-1.097330000
-0.511419000
-1.178979000
-2.109155000

26 2.870072000 1.003801000
25 -1.315807000 0.397398000
15  0.241952000 -0.943700000
-1.578775000 -1.355057000
0.508171000 2.121348000
-1.301203000 1.649009000
-2.840829000 -0.458989000
1.171924000 -0.114204000
0.920480000 1.228316000
1.777158000  1.449871000
1.864472000 2.375625000
2.557640000 0.279024000
3.331470000 0.162574000
2.188725000 -0.684155000
2.613848000 -1.676859000
3.361034000 1.386379000
2.728302000 1.165605000
3.347087000 2.592750000
2.698001000  3.445871000
4.292967000  2.459539000
4.489862000 3.193033000
4.890061000 1.168798000
5.621586000 0.750827000
4.312072000 0.502852000
4.531266000 -0.509163000
-0.508839000 -2.386450000
-0.987680000 -3.444094000

DO R ORPRORPRORPR OO, ODRFRPOOFRP, O OO0 O NN 0000

-1.053678000
1.177895000
0.198778000
3.500625000
2.676074000
-0.561618000

0.046518000
-1.127310000
-1.598021000
-2.720231000
-3.279177000
-2.939685000
-3.691038000
-1.963620000
-1.854030000

0.895595000

1.748751000

0.138878000

0.312701000

-0.919651000
-1.694271000
-0.817015000
-1.500341000

0.303552000

0.629196000

-0.659412000

0.124557000

P PR ORRPRRPEPRPORRPEPRLPIIORPREPRLIIDTDDIDDNDNDRR, P OROIDRPROOROORORPR ORI RERORORLROR OR

-0.818902000
-1.677785000
-2.035978000
-1.912870000
-2.453295000
-1.454513000
-1.635568000
-0.757421000
-0.401733000
1.549141000
1.863690000
1.311911000
2.886770000
3.120035000
3.600623000
4.396279000
3.285455000
3.831640000
2.265637000
2.018611000
-0.013996000
0.432093000
-2.084286000
-2.609721000
-1.394854000
-3.055802000
-3.653278000
-4.697399000
-4.928436000
-4.095344000
-1.477884000
-0.191443000
-2.503519000
-2.238959000
-1.823765000
-2.242151000
-3.572795000
-3.544424000
-3.893979000
-4.231687000
-5.317502000
-4.542859000
-4.244735000
-5.557325000
-4.571876000
-5.744317000
-3.457088000
-0.239457000
-0.975782000
0.693029000
-0.597360000

[MnH(CO),(L)] (E)
E (BS1) = -2066.04725387
E (BS2) = -4253.04110075

Gyu =-4252.561954

-3.439676000
-4.500900000
-5.319756000
-4.508666000
-5.334823000
-3.454868000
-3.454041000
-2.397462000
-1.579050000
-1.763635000
-1.282322000
-0.441320000
-1.863990000
-1.475605000
-2.941115000
-3.398701000
-3.439702000
-4.289331000
-2.857155000
-3.267491000
2.253158000
2.640587000
1.079805000
1.856413000
0.586710000
0.053883000
-1.442129000
-1.941918000
-1.397696000
-0.383819000
-0.647819000
1.397730000
1.340638000
3.048297000
2.437782000
3.898515000
4.101408000
4.987079000
3.252333000
0.072506000
-2.739584000
4.294435000
5.146426000
4.476998000
3.399660000
-1.758365000
-1.836432000
3.437956000
4.122375000
3.998834000
3.130330000

1.202651000
-0.458132000
0.162561000
-1.831967000
-2.289032000
-2.616489000
-3.689563000
-2.034060000
-2.660553000
1.203925000
2.477505000
2.893773000
3.223463000
4.212553000
2.707938000
3.291929000
1.445296000
1.040863000
0.700462000
-0.277898000
-1.001188000
-0.075246000
-1.667473000
-2.241847000
-2.371384000
-1.178669000
0.473166000
-0.286573000
-1.545916000
-1.993360000
2.563731000
2.062814000
1.729696000
1.677092000
-0.176596000
1.192702000
0.733470000
0.086146000
0.101022000
-2.971238000
0.111812000
1.874521000
2.496899000
1.501220000
2.510290000
-2.167271000
1.467859000
-1.928372000
-1.487861000
-2.064400000
-2.918569000

26
25

-2.848675000
1.136844000
0.264653000

-0.792765000
-0.381445000
0.628905000

-0.786463000
1.819485000
-0.026195000
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1.956815000
-1.304908000
0.733557000
2.928290000
-0.848136000
-1.111716000
-1.930423000
-2.340674000
-2.186501000
-2.817901000
-1.522822000
-1.535928000
-3.561748000
-2.946332000
-3.952906000
-3.682358000
-4.715737000
-5.125513000
-4.793652000
-5.274303000
-4.077347000
-3.922965000
1.543673000
2.344835000
2.132391000
3.411033000
4.019156000
3.701976000
4.536679000
2.922375000
3.145681000
1.849251000
1.245584000
-0.677538000
-1.176902000
-0.989040000
-1.925015000
-2.306491000
-2.176345000
-2.757270000
-1.670730000
-1.852625000
-0.923353000
-0.516014000
-0.671329000
-1.262905000
1.713391000
1.925144000
1.285370000
2.981712000
4.033978000
3.962954000
5.216138000
6.074290000
5.273197000
4.138571000
4.130107000
1.629080000
-0.336311000
0.932679000
6.186523000
1.793496000
-0.891496000
-0.500669000
-1.963568000
-0.404270000

2.138265000
-0.374589000
-2.299707000
-0.769635000
-0.463117000
-1.848603000
-2.373752000
-3.377062000
-1.340101000
-1.423782000
-0.165863000

0.799380000

0.146497000

0.626641000
-1.222825000
-1.967962000
-1.454901000
-2.407990000
-0.227801000
-0.085619000

0.762673000

1.793976000

1.098490000

2.211571000

2.819554000

2.548122000

3.420381000

1.767437000

2.029070000

0.650238000

0.035227000

0.314721000
-0.562888000

2.206009000

2.612309000

2.009307000

3.781827000

4.082372000

4.563998000

5.479349000

4.177360000

4.790794000

3.010215000

2.732269000
-2.618259000
-2.284059000
-2.657826000
-3.735959000
-2.412520000
-1.881701000
-0.008543000

0.882680000
-0.318783000

0.338819000
-1.477930000
-2.269739000
-3.183645000

1.121369000
-0.353947000
-2.872459000
-1.758249000
-1.224664000
-4.114832000
-4.644265000
-4.336072000
-4.518097000

[MnH(CO),(L)]::-PhCOMe (F-re)
E (BS1) =-2450.69326193
E (BS2) = -4637.82839304
Gy =-4637.223738

3.050080000
3.425681000
0.952931000
0.828991000
-0.967323000
-0.648632000
-1.696131000
-1.739720000
-2.641149000
-3.519281000
-2.197849000
-2.693699000
0.888427000
1.641672000
0.879225000
1.621317000
-0.302737000
-0.619837000
-1.024794000
-1.986822000
-0.290447000
-0.591872000
-1.261157000
-0.974455000
-0.093382000
-1.799980000
-1.568877000
-2.917538000
-3.564338000
-3.200919000
-4.070558000
-2.376267000
-2.609407000
0.119421000
1.359571000
2.245867000
1.476427000
2.449927000
0.353842000
0.444427000
-0.886044000
-1.766076000
-1.001421000
-1.972741000
0.574880000
1.436806000
-0.083591000
-0.096764000
-1.068181000
0.073246000
0.913005000
1.532766000
0.262406000
0.365354000
-0.504722000
-0.595297000
-1.184977000
2.551884000
2.753658000
1.771966000
-1.023485000
3.016248000
0.421232000
1.298550000
0.353724000
-0.474930000

26
25

-3.484699000
0.808558000
-0.991242000
1.144715000
-0.550802000
0.761836000
2.111792000
-1.959760000
-1.596773000
-2.541591000
-2.574682000
-3.483627000
-4.346891000
-3.129429000
-3.660689000
-3.690392000
-2.991544000
-3.623898000
-2.861598000
-4.698426000
-4.897971000
-5.428435000
-6.281279000
-4.803778000
-5.102731000
-0.521193000
-0.060227000
-0.087918000
0.434147000
0.779988000
0.491701000
0.881087000
0.051044000
0.093861000
-0.453228000
-0.798012000
-2.269595000
-2.385699000
-1.699267000
-3.376836000
-3.454509000
-4.257282000
-5.027687000
-4.142083000
-4.820037000
-3.153966000
-3.063893000
-0.480648000
-0.770071000
1.338718000
1.893742000
0.520692000
2.224727000
2.861053000
3.722193000
4.294976000
3.832811000

-1.288115000
-0.236478000
0.939761000
1.400275000
-2.275246000
-1.406913000
0.828099000
0.044963000
-1.234750000
-1.524556000
-2.432105000
-0.458703000
-0.417236000
0.507224000
1.430633000
-1.817696000
-1.559400000
-2.976714000
-3.748692000
-2.914199000
-3.630019000
-1.714631000
-1.360573000
-1.033825000
-0.073935000
2.490549000
3.563767000
3.497472000
4.712955000
5.541722000
4.800240000
5.698093000
3.733432000
3.794346000
2.584040000
1.756851000
1.558608000
0.987474000
0.198665000
1.413210000
0.957347000
2.423133000
2.760338000
3.009785000
3.807967000
2.582515000
3.061324000
-2.153209000
-2.630616000
-0.692113000
-1.368758000
-0.265105000
0.427968000
1.870016000
2.553695000
3.392508000
2.140957000

-0.853906000
0.946993000
0.200667000
3.342799000
2.537384000
-0.842425000
-0.268048000
-1.053998000
-1.617571000
-2.649994000
-3.243608000
-2.722513000
-3.378253000
-1.743732000
-1.534977000
1.112253000
1.900679000
0.287485000
0.334882000
-0.647569000
-1.437886000
-0.400041000
-0.969350000
0.685949000
1.095011000
-0.669718000
0.104321000
1.193412000
-0.501527000
0.113082000
-1.891640000
-2.366839000
-2.668472000
-3.754221000
-2.061833000
-2.682769000
1.373737000
2.643877000
2.947990000
3.525806000
4.510580000
3.150437000
3.840605000
1.891537000
1.596428000
1.010818000
0.036404000
-1.177975000
-0.232442000
-1.990643000
-2.657409000
-2.592102000
-1.547317000
0.137330000
-0.703924000
-0.319056000
-2.028691000
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3.078725000
3.133315000
-0.216339000
-1.082855000
-0.010804000
0.642956000
1.009574000
-0.052254000
1.441626000
2.107059000
3.718638000
4.769665000
3.347199000
5.317858000
5.202740000
6.270852000
6.162333000
4.776635000
6.693300000
6.687099000
6.498736000
3.185791000
4.501013000
7.441356000
4.994314000
3.097383000
2.489277000
4.192155000
2.758088000

1.056818000
0.688883000
-3.261948000
-3.930701000
-2.871894000
-3.862770000
0.744079000
-1.424845000
-2.124165000
-1.065579000
-2.844782000
-1.799752000
-3.648866000
-1.420376000
-1.161987000
-0.410403000
-0.160644000
-1.465332000
0.220310000
-0.115711000
0.325767000
-3.074977000
2.651840000
1.008835000
-1.904512000
-3.014330000
-4.282659000
-4.284277000
2.163133000

[MnH(CO),(L)]---PhCOMe (F-si)
E (BS1) = -2450.69357619
E (BS2) = -4637.8281989

G = -4637.221396

26
25
15
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-2.200607000

1.007280000

-1.228506000
0.725634000
1.157173000
1.349911000
1.314135000
-1.720117000
-0.803976000
-1.581037000
-1.201253000
-2.952124000
-3.785039000
-3.041395000
-3.953477000
-1.803875000
-1.279415000
-1.200076000
-0.135733000

-2.218419000
0.621412000

0.705393000
1.523792000
-2.138516000
0.113340000
2.499672000
-0.250123000
-0.911003000
-1.438751000
-2.030201000
-1.127636000
-1.436532000
-0.396915000
-0.026085000
-3.208656000
-2.784526000
-3.878919000
-4.047927000

-2.449484000
-3.471859000
-2.185557000
-2.252964000
-3.190095000
-1.863020000
2.371401000
1.888675000
-0.579149000
1.317892000
0.444708000
0.552217000
1.653590000
1.783154000
-0.616299000
1.842940000
-0.556421000
-1.570570000
0.674794000
2.803459000
-1.469769000
-0.642078000
-2.717623000
0.723791000
2.701883000
2.510286000
1.411385000
1.950640000
1.180094000

-1.277214000
0.797829000
0.387273000
3.561457000
1.750330000
-1.256340000
-0.040797000
-1.081129000
-1.982157000
-3.059841000
-3.886244000
-2.833978000
-3.456670000
-1.619912000
-1.162921000
0.470420000
1.319735000
-0.631659000
-0.769535000
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-2.232509000
-2.092814000
-3.474324000
-4.443610000
-3.209746000
-3.942793000
-1.816187000
-1.903012000
-1.732744000
-2.197344000
-2.268783000
-2.392622000
-2.618578000
-2.296057000
-2.447840000
-2.010742000
-1.938987000
-2.446342000
-2.038290000
-0.994711000
-2.956103000
-2.621477000
-4.292785000
-5.009480000
-4.708511000
-5.749725000
-3.791624000
-4.126479000
0.688940000
0.873335000
1.260714000
1.964808000
0.250416000
1.479785000
1.409109000
1.669358000
1.727337000
1.858772000
1.766630000
1.903342000
0.839376000
1.055936000
2.342974000
2.593234000
4.825667000
4.655382000
5.639628000
5.025637000
4.079561000
4.803054000
3.866189000
3.807786000
4.223329000
5.083048000
3.420294000
4.309214000
2.074791000
4.051657000
5.724913000
5.472339000
5.156312000
6.638389000
1.271928000
1.341856000
2.433949000
1.026747000
1.081485000

TSec (re)
E (BS1) =-2450.68627769
E (BS2) =-4637.82292119

-4.239496000
-4.728812000
-3.789075000
-3.878172000
-3.148458000
-2.670191000
2.403676000
3.325488000
2.994087000
4.660601000
5.363222000
5.098615000
6.144248000
4.193159000
4.528020000
2.852057000
2.152939000
0.186407000
-0.628778000
-0.926616000
-1.073535000
-1.709244000
-0.698917000
-1.042320000
0.127770000
0.435300000
0.570019000
1.230890000
-1.090999000
-1.876530000
1.287737000
1.224238000
1.325448000
2.555362000
3.645405000
4.870417000
5.762412000
4.922169000
3.744933000
3.732148000
1.163892000
-1.030654000
-0.127935000
0.618569000
-0.062767000
-1.359064000
1.015509000
-1.523710000
-2.432980000
-2.736158000
-3.646280000
-2.303906000
-3.796870000
-2.854622000
-4.476794000
0.119496000
5.864209000
-4.745069000
1.862979000
-0.699625000
1.352475000
0.651391000
3.569195000
-1.530119000
-1.534213000
-2.547966000
-0.871157000

-1.546804000
-2.504909000
-1.009681000
-1.488559000
0.236498000
0.878630000
-0.002572000
1.049159000
2.075049000
0.797947000
1.625861000
-0.510995000
-0.708972000
-1.562974000
-2.587292000
-1.311126000
-2.144663000
1.668827000
2.728090000
2.813267000
3.677104000
4.494144000
3.583539000
4.326500000
2.541521000
2.469848000
1.593530000
0.794825000
-1.826554000
-1.081048000
-2.136103000
-2.978511000
-2.573884000
-1.375223000
0.656945000
0.066447000
0.683324000
-1.310711000
-2.037605000
-3.116592000
2.443390000
1.359055000
-1.203221000
0.935611000
-0.401437000
0.303670000
0.242827000
1.643229000
-0.385264000
2.285457000
0.254489000
-1.431071000
1.593260000
3.329609000
-0.288715000
-1.504404000
-1.808520000
2.098239000
-0.441836000
2.195266000
1.168580000
0.510923000
1.733468000
-3.130124000
-3.026200000
-3.389668000
-3.967534000
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Gym =-4637.215637

26
25
15

8
8
7
7
6
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
1
6
6

-3.595552000
0.857393000
-0.857059000
1.596358000
-0.639952000
0.615702000
2.179768000
-1.966774000
-1.756775000
-2.782251000
-2.934007000
-3.623206000
-4.514962000
-3.125030000
-3.554158000
-3.752600000
-2.999157000
-3.824956000
-3.132300000
-4.933266000
-5.230743000
-5.544044000
-6.388274000
-4.812407000
-5.006122000
-0.293580000
0.287608000
0.298635000
0.853817000
1.294814000
0.860560000
1.305310000
0.297443000
0.299201000
-0.276497000
-0.716212000
-1.993106000
-2.059083000
-1.415354000
-2.950245000
-2.990475000
-3.778648000
-4.471298000
-3.710074000
-4.346111000
-2.821922000
-2.765966000
-0.701613000
-0.973775000
1.192850000
1.639481000
0.390114000
2.209137000
3.032598000

-1.026242000
-0.429618000
0.930656000
0.991213000
-2.336654000
-1.521128000
0.562169000
0.166232000
-1.121854000
-1.288291000
-2.168751000
-0.138964000
0.003822000
0.757252000
1.718798000
-1.585286000
-1.406106000
-2.724971000
-3.561344000
-2.547572000
-3.223504000
-1.296486000
-0.856273000
-0.698958000
0.272869000
2.465153000
3.470788000
3.374348000
4.592130000
5.368953000
4.717574000
5.593800000
3.717272000
3.809146000
2.595516000
1.819877000
1.608641000
1.017645000
0.173544000
1.493000000
1.020241000
2.572131000
2.946922000
3.179630000
4.031852000
2.703526000
3.199972000
-2.149937000
-2.637746000
-0.837394000
-1.549766000
-0.314482000
0.173115000
1.527963000

-0.783818000
0.743334000
0.186002000
3.188675000
2.376343000
-1.039734000
-0.498544000
-1.037036000
-1.658438000
-2.639427000
-3.254961000
-2.625136000
-3.226173000
-1.642780000
-1.379668000
1.179264000
1.938598000
0.328194000
0.321460000
-0.551356000
-1.345997000
-0.243642000
-0.763481000
0.824481000
1.267540000
-0.654156000
0.129065000
1.216178000
-0.466202000
0.155160000
-1.854432000
-2.321273000
-2.640759000
-3.725093000
-2.044805000
-2.672010000
1.464721000
2.729239000
2.970125000
3.689041000
4.668000000
3.397868000
4.148377000
2.145494000
1.915528000
1.187054000
0.219103000
-1.320363000
-0.375019000
-2.206672000
-2.915706000
-2.750447000
-1.786516000
-0.109224000
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3.926299000
4.587010000
3.959274000
3.091988000
3.077867000
-0.595921000
-1.518089000
-0.423536000
0.228757000
1.289144000
-0.080906000
1.261919000
2.111644000
3.186583000
4.362426000
2.809895000
4.750135000
5.092064000
5.843677000
6.186824000
4.786076000
6.566278000
6.133859000
6.744869000
2.874849000
4.652584000
7.422260000
4.185265000
2.748347000
1.845345000
3.569364000
2.990709000

TSes (si)
E (BS1) =-2450.68485134
E (BS2) =-4637.82054981
Gyw =-4637.213903

2.138063000
2.915186000
1.728355000
0.726862000
0.370333000
-3.238407000
-3.831237000
-2.831123000
-3.919270000
0.433546000
-1.542886000
-2.295524000
-1.431804000
-2.641598000
-1.708074000
-3.447195000
-1.123981000
-1.416497000
-0.267276000
-0.559205000
-1.872146000
0.017694000
0.180938000
-0.340191000
-3.095864000
2.180596000
0.688145000
-1.324429000
-2.859673000
-3.934364000
-4.229759000
1.820669000

-0.972348000
-0.598971000
-2.302182000
-2.709577000
-3.737017000
-2.377555000
-2.406261000
-3.381350000
-2.131659000
2.197636000
1.709539000
-0.824297000
0.988309000
0.639254000
0.747168000
1.863107000
1.958638000
-0.407441000
2.009952000
-0.356966000
-1.347266000
0.852058000
2.958084000
-1.265662000
-0.490705000
-3.006987000
0.894004000
2.867915000
2.783767000
1.685760000
2.004372000
0.937792000

26
25

-2.884547000
1.191852000

-0.972896000
1.739498000
0.750690000
1.118100000
1.840993000
-1.876919000
-1.287843000
-2.302662000
-2.197083000
-3.502812000
-4.457745000
-3.245299000
-3.963322000
-2.555288000
-1.833182000
-2.298098000

-1.574832000
0.207944000
0.847614000
0.820818000
-2.582007000
-0.191368000
2.015479000

0.177359000
-0.614770000
-0.826210000
-1.419105000
-0.194729000
-0.222993000

0.423608000

0.975115000
-2.786310000
-2.588909000
-3.489940000

-1.184642000
0.483325000
0.477395000
3.288224000
1.239486000
-1.581569000
-0.284537000
-0.953717000
-2.010901000
-2.994049000
-3.896552000
-2.559672000
-3.073580000
-1.307564000
-0.708911000
0.432623000
1.217859000
-0.778699000
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-1.346451000
-3.495148000
-3.613194000
-4.491848000
-5.500881000
-3.910517000
-4.403591000
-1.157631000
-0.869869000
-0.659939000
-0.841213000
-0.622314000
-1.085625000
-1.059631000
-1.361894000
-1.554917000
-1.399004000
-1.618205000
-2.069936000
-1.701897000
-0.753406000
-2.542977000
-2.241973000
-3.758570000
-4.414422000
-4.128489000
-5.071684000
-3.288762000
-3.580620000
0.116290000
0.201108000
1.187605000
1.720398000
0.164832000
1.832523000
2.338019000
2.836939000
3.219474000
2.843040000
2.338778000
2.320076000
1.497844000
0.885590000
2.039853000
2.753019000
4.136222000
4.137912000
4.945822000
4.500889000
3.740198000
4.467893000
3.706809000
3.461421000
4.070646000
4.753735000
3.398178000
3.890689000
3.236734000
4.045845000
4.716979000
4.800194000
4.769006000
6.012665000
2.336005000
0.469970000
1.520418000
-0.146834000
0.320016000

-3.917955000
-3.485320000
-3.906626000
-2.776963000
-2.566582000
-2.341126000
-1.748985000
2.665799000
3.470317000
3.007459000
4.854909000
5.467517000
5.455266000
6.538692000
4.663468000
5.126023000
3.275199000
2.665931000
0.508963000
-0.448115000
-0.973309000
-0.747184000
-1.496369000
-0.084752000
-0.314840000
0.884116000
1.415298000
1.181900000
1.955505000
-1.170281000
-2.015868000
1.032734000
0.866358000
1.345833000
2.138950000
3.031906000
4.191870000
4.981528000
4.309138000
3.263693000
3.307713000
0.588716000
-1.451279000
-0.642498000
-0.191959000
-0.640944000
-1.969490000
0.490374000
-2.104008000
-3.104002000
-3.350234000
-4.350573000
-2.992777000
-4.477345000
-3.442363000
-5.227006000
-0.616331000
5.201015000
-5.451396000
1.414325000
-1.231345000
0.652572000
0.264749000
2.901805000
-1.687462000
-2.005612000
-2.559192000
-0.931040000

[Mn(CO),(L)]*+-PhCH(Me)O" (G-S)
E (BS1) = -2450.6924697

-1.078757000
-1.553359000
-2.546026000
-0.820118000
-1.158233000
0.406787000
1.171375000
0.292081000
1.402285000
2.368217000
1.283609000
2.155871000
0.049474000
-0.045444000
-1.060738000
-2.026712000
-0.941246000
-1.818276000
1.915312000
2.864524000
2.768758000
3.934078000
4.663160000
4.071231000
4.908143000
3.140164000
3.249530000
2.072042000
1.362621000
-2.077933000
-1.382496000
-2.393245000
-3.340399000
-2.656476000
-1.625211000
0.443379000
-0.123911000
0.516018000
-1.510587000
-2.268815000
-3.355320000
2.158676000
0.940920000
-1.683589000
0.328759000
-0.454632000
0.255841000
0.138935000
1.599853000
-0.455143000
2.216085000
0.160842000
-1.501664000
1.499036000
3.261950000
-0.405677000
-1.686751000
-1.991570000
1.983081000
-0.403060000
2.177889000
1.206965000
-0.002540000
1.523597000
-3.463812000
-3.485887000
-3.713623000
-4.243865000

E (BS2) =-4637.83167065

Gyw =-4637.220122

/1:‘ e -

26
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8
8
7
7
6
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
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6
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
1
6
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-3.585237000
0.832997000
-0.860214000
1.483266000
-0.774083000
0.633800000
2.192723000
-1.945039000
-1.730030000
-2.740682000
-2.885868000
-3.575458000
-4.456285000
-3.090450000
-3.519188000
-3.827258000
-3.116658000
-3.834411000
-3.127129000
-4.900575000
-5.144816000
-5.550198000
-6.375134000
-4.884440000
-5.117621000
-0.258737000
0.324434000
0.318774000
0.917896000
1.362641000
0.948190000
1.415845000
0.378726000
0.397207000
-0.224184000
-0.669216000
-1.995409000
-2.068437000
-1.427620000
-2.966904000
-3.011737000
-3.797128000
-4.496626000
-3.721992000
-4.359004000
-2.824658000
-2.762989000
-0.665979000
-0.939583000
1.220961000
1.662863000
0.432906000
2.252228000
3.058064000

-1.060613000
-0.384058000
0.934425000
1.194725000
-2.175662000
-1.545534000
0.542091000
0.106687000
-1.208711000
-1.414704000
-2.321775000
-0.262118000
-0.142789000
0.676196000
1.650545000
-1.466566000
-1.210438000
-2.671512000
-3.489849000
-2.590224000
-3.333636000
-1.333123000
-0.955270000
-0.635451000
0.364601000
2.420914000
3.447727000
3.393328000
4.534121000
5.328755000
4.600885000
5.449114000
3.579862000
3.628506000
2.493493000
1.701356000
1.668056000
1.149291000
0.322244000
1.676596000
1.260670000
2.733564000
3.147462000
3.268774000
4.104023000
2.743271000
3.185034000
-2.210142000
-2.670808000
-0.925869000
-1.677889000
-0.412884000
0.079088000
1.506491000

-0.773304000
0.741439000
0.144244000
3.124537000
2.411638000
-0.958686000
-0.504269000
-1.053882000
-1.613184000
-2.600825000
-3.177940000
-2.653748000
-3.275513000
-1.704965000
-1.493984000
1.219316000
1.997495000
0.459918000
0.555344000
-0.483095000
-1.234344000
-0.306845000
-0.901351000
0.743784000
1.095673000
-0.745586000
0.007362000
1.097150000
-0.624503000
-0.029131000
-2.016439000
-2.511587000
-2.770968000
-3.857805000
-2.139798000
-2.741703000
1.388430000
2.683865000
2.982064000
3.608609000
4.612668000
3.250230000
3.973199000
1.965839000
1.683117000
1.042686000
0.049014000
-1.226193000
-0.267753000
-2.154062000
-2.824376000
-2.728273000
-1.767387000
-0.137623000
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3.997080000
4.666945000
4.064723000
3.183024000
3.195738000
1.223364000
-0.165773000
1.321603000
2.190091000
2.953518000
4.272371000
2.756559000
4.672918000
5.091412000
5.868197000
6.289990000
4.771667000
6.683679000
6.164536000
6.918685000
2.663021000
4.796096000
7.619558000
4.034164000
2.823069000
1.767205000
3.515318000
2.987080000
-0.538373000
0.292024000
-1.454488000
-0.366216000

2.040867000
2.820464000
1.550570000
0.553042000
0.138005000
0.568613000
-1.435903000
-2.301596000
-1.458095000
-2.378274000
-1.607371000
-3.134354000
-0.780392000
-1.697718000
-0.072042000
-0.989840000
-2.334460000
-0.176055000
0.565836000
-1.074738000
-3.081637000
1.941789000
0.376978000
-0.674693000
-2.489609000
-3.608127000
-3.923699000
1.862809000
-3.336413000
-3.997262000
-3.939352000
-2.966813000

[Mn(CO),(L)]*+-PhCH(Me)O" (G-R)
E (BS1) = -2450.69086146
E (BS2) = -4637.82884767
Gy = -4637.216726

26
25
15

AP OO, OO, O, OO0 NN 0000

-2.975056000

1.203006000

-0.900554000
1.791648000
0.568851000
1.061427000
1.944704000
-1.875140000
-1.364890000
-2.425594000
-2.382344000
-3.576641000
-4.550795000
-3.243699000
-3.911465000
-2.690957000
-1.964838000
-2.457115000

-1.391093000
0.143445000

0.865284000
0.651327000
-2.637300000
-0.156910000
1.939189000
0.297872000
-0.468840000
-0.586914000
-1.140330000
0.078182000
0.119027000
0.623733000
1.179108000
-2.673636000
-2.535244000
-3.339788000

-1.001705000
-0.651050000
-2.303034000
-2.687127000
-3.692089000
2.167612000
1.735166000
-0.683906000
1.066317000
0.907716000
0.864484000
2.226570000
1.920258000
-0.260000000
1.856102000
-0.328511000
-1.082595000
0.729885000
2.687035000
-1.213522000
-0.168760000
-3.005844000
0.678710000
2.797953000
3.112114000
2.220017000
2.311748000
0.887555000
-2.240761000
-1.963460000
-2.249913000
-3.258961000

-1.186052000
0.375267000
0.504116000
3.201881000
1.049985000
-1.666057000
-0.317018000
-0.919609000
-2.034303000
-2.983019000
-3.915198000
-2.472422000
-2.947871000
-1.204555000
-0.553965000
0.386576000
1.180294000
-0.850273000

1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
1
6
6
6
1
6
6
1
6
6
1
1
6
6
6
6
6
6
6
1
6
1
1
8
1
1
1
1
1
1
1
6
1
1
1

-1.520751000
-3.652380000
-3.784682000
-4.623420000
-5.623072000
-4.028140000
-4.497279000
-0.971983000
-0.603099000
-0.391633000
-0.494072000
-0.212212000
-0.738699000
-0.648601000
-1.098013000
-1.292987000
-1.217173000
-1.501627000
-1.948575000
-1.596400000
-0.679189000
-2.416775000
-2.128941000
-3.594606000
-4.234440000
-3.946952000
-4.859541000
-3.127739000
-3.403357000
0.013445000
0.085330000
1.171035000
1.667028000
0.163088000
1.909257000
2.534793000
3.104184000
3.562883000
3.081469000
2.480678000
2.438012000
1.548859000
0.785347000
1.994568000
2.871518000
3.819459000
3.904212000
4.905268000
4.136770000
3.670898000
4.140657000
3.675596000
3.479771000
3.910529000
4.323076000
3.493252000
3.625762000
3.528728000
3.913588000
4.733718000
4.299362000
4.922301000
5.889676000
2.549631000
0.299512000
1.330838000
-0.368602000
0.162169000

TSeu ()
E (BS1) = -2450.68981539

-3.790687000
-3.262809000
-3.642034000
-2.545691000
-2.284958000
-2.177657000
-1.594250000
2.694374000
3.428541000
2.911605000
4.812701000
5.373411000
5.478524000
6.561431000
4.754704000
5.270066000
3.367581000
2.810672000
0.517383000
-0.491317000
-1.058742000
-0.790761000
-1.580250000
-0.078605000
-0.310062000
0.941298000
1.511433000
1.241228000
2.054911000
-1.071879000
-1.960914000
1.089288000
0.925596000
1.475217000
2.119395000
2.882386000
4.024600000
4.755037000
4.200789000
3.231858000
3.325665000
0.456294000
-1.516744000
-0.634614000
-0.335528000
-0.813863000
-2.157294000
0.179840000
-2.247645000
-3.329977000
-3.483150000
-4.569316000
-3.249237000
-4.650515000
-3.536211000
-5.475102000
-0.888058000
5.081436000
-5.616624000
1.136796000
-1.342938000
0.368009000
-0.200074000
2.706394000
-1.527948000
-1.896173000
-2.354307000
-0.725517000

-1.164711000
-1.623846000
-2.631568000
-0.864668000
-1.195473000
0.377903000
1.164005000
0.404898000
1.539083000
2.476567000
1.476570000
2.365350000
0.276600000
0.225744000
-0.856092000
-1.794364000
-0.793627000
-1.686376000
1.971688000
2.872021000
2.730913000
3.956945000
4.647555000
4.157759000
5.006487000
3.275840000
3.435712000
2.192786000
1.523102000
-2.181696000
-1.541042000
-2.437249000
-3.404889000
-2.658264000
-1.651262000
0.441007000
-0.092146000
0.567447000
-1.473066000
-2.261066000
-3.343483000
2.071169000
0.783328000
-1.801292000
0.114981000
-0.456885000
0.270799000
-0.033015000
1.647409000
-0.445886000
2.287034000
0.190621000
-1.514353000
1.559954000
3.359001000
-0.385409000
-1.758456000
-1.927110000
2.060801000
-0.542999000
2.233971000
1.048236000
-0.337273000
1.514383000
-3.603883000
-3.675038000
-3.875350000
-4.338866000
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E (BS2) = -4637.82726983

Gyw =-4637.220048

26
25
15

8
8
7
7
6
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
6
1
6
1
6
1
6
1
6
1
6
1
6
1
1
6

-3.517860000
0.808554000
-0.890941000

1.359246000
-0.794703000
0.716051000
2.200290000
-1.905647000
-1.627317000
-2.593749000
-2.687400000
-3.463573000
-4.323749000
-3.045277000
-3.513838000
-3.814637000
-3.139703000
-3.757930000
-3.028614000
-4.793591000
-4.988590000
-5.488192000
-6.304041000
-4.880659000
-5.157246000
-0.295646000

0.222677000

0.172709000

0.807735000

1.201523000

0.893716000

1.354355000

0.389358000

0.452314000
-0.204751000
-0.598439000
-2.092045000
-2.195116000
-1.537688000
-3.144613000
-3.212730000
-3.996567000
-4.736301000
-3.891808000
-4.545883000
-2.943304000
-2.858813000
-0.539868000
-0.850484000

1.336122000

1.847962000

0.574054000

2.311759000

-1.144110000
-0.305884000
0.946770000
1.325111000
-2.114590000
-1.484392000
0.637264000
0.072490000
-1.241103000
-1.492277000
-2.410145000
-0.368462000
-0.285415000
0.596811000
1.558546000
-1.540607000
-1.255862000
-2.751476000
-3.545801000
-2.711952000
-3.469200000
-1.474816000
-1.128360000
-0.747728000
0.247188000
2.437275000
3.493034000
3.454614000
4.588350000
5.405845000
4.635452000
5.491084000
3.585429000
3.618649000
2.489406000
1.673653000
1.662793000
1.162803000
0.363707000
1.673813000
1.273115000
2.695185000
3.096244000
3.212115000
4.020199000
2.703253000
3.130053000
-2.194563000
-2.656334000
-0.895757000
-1.657739000
-0.436794000
0.159208000

-0.841724000
0.810975000
0.145767000
3.189758000
2.465357000
-0.844256000
-0.387168000
-1.078533000
-1.610646000
-2.631234000
-3.202093000
-2.730416000
-3.386208000
-1.776714000
-1.593922000
1.145774000
1.945610000
0.397939000
0.525136000
-0.581491000
-1.333346000
-0.438995000
-1.064403000
0.626902000
0.961554000
-0.740514000
0.019584000
1.108866000
-0.604577000
-0.004255000
-1.995006000
-2.483984000
-2.756045000
-3.841782000
-2.133118000
-2.739397000
1.336849000
2.637462000
2.973303000
3.519306000
4.528234000
3.112004000
3.801385000
1.822118000
1.501874000
0.941842000
-0.056744000
-1.161064000
-0.213957000
-2.031211000
-2.642565000
-2.685019000
-1.640969000

PR R ORPPPPPRPPRPRORRPROIRPRIDIDIDINDNR PR DDR OO

3.032907000
3.987493000
4.630596000
4.104800000
3.258589000
3.313922000
1.138400000
-0.193861000
1.501777000
2.209040000
2.903299000
4.252099000
2.815933000
4.778743000
4.966726000
5.999692000
6.189442000
4.544715000
6.711458000
6.395597000
6.735759000
2.466266000
4.849010000
7.666421000
4.217607000
3.040155000
1.802344000
3.521575000
2.922187000
-0.339189000
0.496709000
-1.237358000
-0.137322000

TSen (R)
E (BS1) = -2450.6879063

E (BS2) = -4637.82447546
Gy = -4637.216889

J‘ —
—

1.624785000
2.168779000
2.965180000
1.667843000
0.646802000
0.219141000
0.677830000
-1.367103000
-2.290283000
-1.374994000
-2.297336000
-1.621148000
-3.046337000
-0.756357000
-1.821754000
-0.122060000
-1.186059000
-2.481674000
-0.336953000
0.547332000
-1.355059000
-3.023896000
2.068339000
0.159448000
-0.564091000
-2.408143000
-3.447284000
-3.887338000
1.989381000
-3.330372000
-3.965519000
-3.959136000
-2.968683000

-0.004503000
-0.843951000
-0.481213000
-2.138416000
-2.537754000
-3.536081000
2.236751000
1.790668000
-0.478504000
1.257558000
1.058811000
0.853219000
2.387795000
1.819733000
-0.326514000
1.616426000
-0.534523000
-1.082401000
0.436781000
2.378148000
-1.461086000
0.014756000
-2.822358000
0.275812000
2.735828000
3.251468000
2.510487000
2.384896000
1.014418000
-2.156006000
-1.839879000
-2.195269000
-3.171767000

26
25

-2.936622000
1.186785000

-0.914746000
1.742588000
0.591445000
1.076002000
1.932324000
-1.869978000
-1.335614000
-2.387291000
-2.325995000
-3.555926000
-4.527330000
-3.243466000
-3.927405000
-2.645233000
-1.930022000

-1.436507000
0.172779000
0.858018000
0.681628000
-2.611942000
-0.110078000

1.977734000

0.273435000
-0.482158000
-0.622767000
-1.174872000

0.019101000

0.040184000

0.571497000
1.112816000

-2.710204000
-2.557193000

-1.197741000
0.383360000
0.502090000
3.221556000
1.075782000
-1.625501000
-0.283808000
-0.926196000
-2.035891000
-2.991071000
-3.923117000
-2.489322000
-2.971835000
-1.218898000
-0.573245000
0.380859000
1.181598000
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-2.386420000
-1.438938000
-3.574985000
-3.690372000
-4.566636000
-5.567338000
-3.990847000
-4.477465000
-1.004466000
-0.641751000
-0.422913000
-0.547867000
-0.270614000
-0.801278000
-0.722474000
-1.156126000
-1.358920000
-1.260970000
-1.542586000
-1.969575000
-1.617253000
-0.693396000
-2.446182000
-2.158171000
-3.632990000
-4.279616000
-3.985782000
-4.905533000
-3.157824000
-3.434047000
0.065861000
0.144456000
1.171055000
1.685922000
0.166339000
1.889204000
2.519343000
3.076853000
3.534458000
3.041701000
2.445441000
2.395715000
1.519351000
0.787008000
2.147611000
2.931391000
3.763951000
3.898912000
4.950251000
4.169861000
3.677293000
4.219536000
3.730990000
3.450128000
4.000726000
4.426523000
3.556391000
3.411339000
3.477312000
4.038287000
4.750368000
4.321009000
5.146276000
5.854180000
2.538255000
0.373104000
1.411015000
-0.276733000
0.224859000

-3.374873000
-3.810065000
-3.320975000
-3.705206000
-2.619751000
-2.377834000
-2.238175000
-1.660588000
2.685810000
3.427307000
2.915517000
4.812201000
5.378871000
5.471387000
6.555006000
4.740515000
5.250937000
3.352396000
2.789619000
0.502003000
-0.502145000
-1.061231000
-0.807617000
-1.593309000
-0.106657000
-0.343225000
0.908522000
1.469973000
1.214937000
2.024945000
-1.041849000
-1.940499000
1.127290000
0.969425000
1.512542000
2.169632000
2.916852000
4.068545000
4.795392000
4.260905000
3.295970000
3.401650000
0.484983000
-1.490916000
-0.598745000
-0.282787000
-0.817227000
-2.141023000
0.120981000
-2.177557000
-3.341616000
-3.388807000
-4.557619000
-3.305814000
-4.585546000
-3.400438000
-5.486825000
-0.931320000
5.151395000
-5.533417000
1.079714000
-1.246289000
0.318818000
-0.315068000
2.729906000
-1.480617000
-1.828544000
-2.317440000
-0.675399000

[Mn(CO),(L*)]-*HOCHPhMe (H-S)

-0.851759000
-1.154833000
-1.637818000
-2.645731000
-0.890314000
-1.232103000
0.357433000
1.137269000
0.396931000
1.528371000
2.466984000
1.461326000
2.347764000
0.259373000
0.204861000
-0.870069000
-1.809374000
-0.802868000
-1.692737000
1.962512000
2.867868000
2.737484000
3.944583000
4.639433000
4.131747000
4.973886000
3.244655000
3.393824000
2.170093000
1.496187000
-2.165942000
-1.538333000
-2.401815000
-3.363100000
-2.649098000
-1.616119000
0.482307000
-0.041519000
0.622801000
-1.420733000
-2.216139000
-3.297233000
2.086754000
0.794671000
-1.759275000
0.145626000
-0.478229000
0.264186000
-0.261263000
1.636200000
-0.407717000
2.317708000
0.271153000
-1.471453000
1.635836000
3.386356000
-0.268638000
-1.771051000
-1.866973000
2.168996000
-0.757671000
2.184158000
0.800119000
-0.706270000
1.553800000
-3.591307000
-3.659424000
-3.875959000
-4.321433000

E (BS1) = -2450.68881326
E (BS2) = -4637.8236555
Gy = -4637.218075

26
25

-3.381425000
0.933104000
-0.879459000
1.621324000
-0.379568000
0.848240000
2.205360000
-1.889926000
-1.531913000
-2.534575000
-2.585076000
-3.501190000
-4.402693000
-3.109686000
-3.645744000
-3.521233000
-2.821993000
-3.414162000
-2.616558000
-4.508591000
-4.690284000
-5.290250000
-6.169417000
-4.677751000
-5.011528000
-0.472357000
-0.013323000
0.001843000
0.429684000
0.778562000
0.431341000
0.779755000
-0.014593000
-0.017196000
-0.464374000
-0.811248000
-2.056065000
-2.016459000
-1.264304000
-2.942165000
-2.899848000
-3.911080000
-4.631862000
-3.948249000
-4.694379000
-3.024517000
-3.051626000
-0.330821000
-0.570668000
1.460190000
2.065508000

-1.200172000
-0.200578000
0.969268000
1.098389000
-2.327145000
-1.126606000
0.996620000
0.175373000
-1.022170000
-1.223968000
-2.063229000
-0.180813000
-0.089175000
0.682416000
1.564559000
-1.876075000
-1.638981000
-2.969947000
-3.706548000
-2.894549000
-3.563109000
-1.752011000
-1.400928000
-1.119106000
-0.204646000
2.608962000
3.616385000
3.448529000
4.829723000
5.607648000
5.046022000
5.994868000
4.046074000
4.211111000
2.830889000
2.053847000
1.410893000
0.746493000
-0.017403000
1.046750000
0.519544000
2.020787000
2.257311000
2.702027000
3.474974000
2.402817000
2.957834000
-1.914368000
-2.523647000
-0.483101000
-1.182968000

-0.885388000
0.587337000
0.256782000
3.141979000
2.107704000
-1.098979000
-0.510418000
-1.028284000
-1.750930000
-2.747055000
-3.433127000
-2.649400000
-3.246191000
-1.591090000
-1.255846000
1.042871000
1.837279000
0.137161000
0.119108000
-0.773932000
-1.608736000
-0.430667000
-0.960450000
0.690959000
1.171402000
-0.458286000
0.399093000
1.477168000
-0.114438000
0.561486000
-1.491450000
-1.893618000
-2.350434000
-3.425930000
-1.837599000
-2.518700000
1.595424000
2.823920000
3.010219000
3.820673000
4.771179000
3.602457000
4.382089000
2.387288000
2.216280000
1.391876000
0.454958000
-1.469394000
-0.586223000
-2.241296000
-2.848974000
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1 0.706639000 -0.070643000
6 2.323387000 0.645794000
6 2.915145000 2.052742000
6 3.752145000 2.789721000
1 4.294952000 3.636396000
6 3.884143000 2.416008000
6 3.166929000 1.326197000
1 3.233526000 0.997874000
6 1.350005000 0.579626000
6 0.105125000 -1.454146000
1 1.956824000 -2.547701000
1 2.388847000 -3.178761000
6 3.117326000 -3.258605000
6 3.992895000 -2.025471000
6 3.939961000 -4.516224000
6 4.146883000 -1.318490000
6 4.683566000 -1.594488000
6 4.975068000 -0.200578000
6 5.506549000 -0.473277000
1 4.561494000 -2.138597000
6 5.654493000 0.226697000
1 5.079046000 0.344708000
1 6.029278000 -0.138316000
8 2.442382000 -3.390418000
1 4.538362000 2.970971000
1 6.293761000 1.106700000
1 3.601136000 -1.646320000
1 4.465699000 -4.486718000
1 3.296016000 -5.403326000
1 4.685849000 -4.610798000
1 2.795762000  2.312570000
6  -0.096503000 -2.896050000
1 0.795770000 -3.502425000
1  -0.949863000 -3.580832000
1 0.028365000 -2.394930000

[Mn(CO),(L*)]--*HOCHPhMe (H-R)
E (BS1) = -2450.68881326

E (BS2) = -4637.8236555

Giy = -4637.218075

26 -2.672122000 -2.279617000
25 0.681828000 0.476714000
15 -1.482496000 0.664094000
0.772052000  1.590429000
0.614952000 -2.193391000
0.956969000 -0.115888000
1.212172000 2.276183000
-2.043571000 -0.347082000
-1.186991000 -1.118558000
-2.012929000 -1.656265000
-1.682898000 -2.320483000
-3.357620000 -1.236048000
-4.219036000 -1.519774000
-3.381932000 -0.430920000
-4.261760000 0.029503000

P ORP OO, OO O0ON N 00 0

-2.944755000
-1.804897000
-0.064950000
-0.881230000
-0.471240000
-2.218103000
-2.681137000
-3.715994000
2.121889000
1.486700000
-0.567488000
1.671937000
0.841887000
0.886560000
1.045483000
2.080595000
-0.248941000
2.143612000
-0.191279000
-1.185176000
1.005153000
3.080103000
-1.085968000
-0.392336000
-2.886119000
1.047163000
2.967128000
2.006786000
1.027168000
0.245206000
0.984566000
-2.613141000
-2.418263000
-2.699359000
-3.581146000

-1.051530000
0.634734000
0.420864000
3.361864000
1.823034000
-1.173299000
-0.237997000
-0.982340000
-1.852585000
-2.884466000
-3.676724000
-2.666327000
-3.261897000
-1.495991000
-1.057677000

P RPPRPOFRPRRPRPRPRPFPOOCOTOODOODIODRLRRPFRPORPRRPRPRPOODOCFRPROOTDOODIITITTOODIDRLR PO OOFRP OO DR ORI ORP DR ORI OO, OO

-2.372925000
-1.840564000
-1.790343000
-0.736953000
-2.825480000
-2.698495000
-4.046832000
-5.009842000
-3.766814000
-4.479971000
-1.927707000
-1.963398000
-1.837289000
-2.156302000
-2.189516000
-2.302505000
-2.450745000
-2.259245000
-2.375933000
-2.074008000
-2.044473000
-2.669889000
-2.266490000
-1.234283000
-3.180186000
-2.851743000
-4.504249000
-5.216799000
-4.913238000
-5.944123000
-4.001615000
-4.328512000
0.308995000
0.450154000
1.061661000
1.825712000
0.115098000
1.370573000
1.410862000
1.775504000
1.958384000
1.758718000
0.745579000
0.590590000
2.584220000
3.392545000
4.421035000
1.886023000
1.918101000
2.252204000
1.268091000
0.953258000
0.580427000
0.749140000
2.040757000
5.645810000
6.537008000
5.945958000
7.705544000
7.112455000
7.995956000
6.306789000
5.256121000
8.388187000
7.332428000
8.906314000
4.097984000
4.743130000
5.052241000
3.863464000
5.555503000

-3.174717000
-2.729995000
-3.951923000
-4.196013000
-4.306842000
-4.867058000
-3.745700000
-3.805376000
-3.041553000
-2.475663000
2.377371000
3.357091000
3.072510000
4.693225000
5.445147000
5.067770000
6.113786000
4.100833000
4.388135000
2.759316000
2.009190000
0.314779000
-0.398587000
-0.727438000
-0.703718000
-1.260504000
-0.291990000
-0.527372000
0.434086000
0.770681000
0.739706000
1.326022000
-1.329673000
-2.089286000
0.904991000
0.673760000
1.021874000
2.219986000
3.456964000
4.604086000
4.539009000
3.330445000
1.143997000
-1.125371000
-0.859436000
-1.324463000
-0.356421000
3.229554000
5.530470000
5.422644000
3.470830000
-1.893904000
-2.907485000
-1.285460000
-1.957859000
-0.978758000
-0.183348000
-2.328591000
-0.724187000
-2.872956000
-2.073324000
0.872122000
-2.953945000
-0.092400000
-3.928307000
-2.500357000
0.481859000
0.198364000
-0.618509000
0.689178000
0.934076000

0.766732000
1.600487000
-0.274586000
-0.375199000
-1.189487000
-2.109744000
-0.712863000
-1.208688000
0.495557000
1.086921000
-0.056724000
0.943293000
1.989098000
0.612709000
1.398392000
-0.722018000
-0.981430000
-1.721725000
-2.764692000
-1.392525000
-2.182916000
1.775968000
2.907363000
3.009614000
3.913582000
4.788377000
3.802044000
4.589533000
2.685228000
2.599191000
1.680603000
0.822870000
-1.675412000
-0.893255000
-2.192739000
-2.957736000
-2.762661000
-1.574072000
0.382409000
-0.295063000
-1.676350000
-2.320683000
2.274583000
1.333829000
-0.627740000
-0.299720000
-0.217319000
-3.396203000
0.253252000
-2.237523000
1.460490000
-2.936383000
-3.131094000
-3.826284000
-2.800016000
0.403016000
1.125233000
0.212598000
1.652140000
0.742919000
1.463460000
1.276415000
-0.350347000
2.217214000
0.592486000
1.879305000
0.431133000
-1.597799000
-2.263734000
-2.035577000
-1.552391000
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A. Reoptimized enantiodetermining TSy

with the method of ref. 19.

F.1. Catalyst 5a.

TSk (re)
E (BS1) =-4597.92732778
E (BS2) =-4597.24246395

Gy = -4596.683772

AR OO FRP DO RPR ORI FRP IR OODRP OO RPROODRFRPOODFRP O ORPROR OR O OO0 O NN 00

-3.564772000
0.906021000
-0.957123000

1.551785000
-0.367528000
0.758086000
2.194717000
-2.043600000
-1.690828000
-2.686073000
-2.707211000
-3.653456000
-4.545423000
-3.267138000
-3.803009000
-3.586900000
-2.743829000
-3.856927000
-3.261675000
-5.030620000
-5.483393000
-5.487891000
-6.350986000
-4.595271000
-4.656882000
-0.611947000
-0.005686000

0.177802000

0.358124000

0.818646000

0.138682000

0.425283000
-0.446392000
-0.621945000
-0.819814000
-1.291818000
-2.128209000
-2.135895000
-1.431918000
-3.042337000
-3.033686000
-3.951089000

-1.218562000
-0.401726000
0.848779000
0.716213000
-2.694910000
-1.218863000
0.828899000
0.163008000
-0.988188000
-1.097630000
-1.873508000
-0.048007000
0.116963000
0.725797000
1.598599000
-2.374797000
-2.507021000
-3.182090000
-4.038580000
-2.654390000
-3.034523000
-1.520917000
-0.886598000
-1.346221000
-0.557767000
2.579724000
3.476708000
3.158656000
4.772182000
5.460052000
5.189774000
6.205419000
4.301421000
4.617954000
3.004710000
2.327820000
1.199160000
0.366379000
-0.475030000
0.598606000
-0.061308000
1.669210000

-1.050891000
0.612278000
0.281515000
3.256452000
1.938526000
-1.322049000
-0.408772000
-1.037433000
-1.864065000
-2.903401000
-3.681270000
-2.729247000
-3.348436000
-1.581009000
-1.186156000
0.654109000
1.344363000
-0.506240000
-0.850630000
-1.153827000
-2.079416000
-0.390986000
-0.633693000
0.724898000
1.486024000
-0.314880000
0.598338000
1.637945000
0.196279000
0.923448000
-1.130759000
-1.446647000
-2.049181000
-3.089916000
-1.645376000
-2.374338000
1.689411000
2.828954000
2.896877000
3.879842000
4.761982000
3.807907000

P PR RRRPRRPRPORRPROIRLROIDIIDDDNNDIRLR PR DN RLR DN R PR ORL,OROR

-4.658804000
-3.945179000
-4.647677000
-3.037928000
-3.032652000
-0.496684000
-0.683028000
1.205941000
1.581719000
0.329715000
2.242823000
3.055426000
3.973223000
4.638180000
4.028620000
3.151206000
3.154946000
1.280110000
0.091580000
1.509213000
2.219781000
3.277744000
4.542012000
2.875509000
5.054145000
5.271227000
6.262350000
6.481542000
4.866021000
6.982049000
6.646210000
7.041581000
2.887601000
4.743394000
7.932030000
4.500524000
2.924316000
1.851577000
3.575213000
2.997936000
-0.348913000

TSes (si)
E (BS1) =-4597.92679549
E (BS2) =-4597.24069533
Gyw = -4596.682740

1.852364000
2.511088000
3.357585000
2.281016000
2.960221000
-1.909121000
-2.686802000
-0.247512000
-0.750986000
0.364823000
0.675387000
1.714555000
2.468915000
3.172264000
2.303456000
1.385203000
1.217228000
0.278141000
-1.747982000
-1.961010000
-1.365577000
-2.661439000
-1.851998000
-3.649121000
-1.543539000
-1.438652000
-0.840064000
-0.740083000
-1.694297000
-0.437768000
-0.604324000
-0.432042000
-2.873172000
2.875127000
0.109460000
-1.842357000
-3.235590000
-4.019164000
-4.513419000
1.813392000
-2.438794000

4.632038000
2.680220000
2.617837000
1.631228000
0.764354000
-1.716920000
-0.951277000
-2.341071000
-3.259645000
-2.653328000
-1.763810000
0.160516000
-0.578154000
-0.055732000
-1.972297000
-2.566925000
-3.654526000
2.188888000
1.389745000
-1.259536000
0.768428000
0.154048000
0.372024000
1.247101000
1.654378000
-0.765972000
1.791538000
-0.630401000
-1.756849000
0.650055000
2.797074000
-1.528116000
-1.029858000
-2.583574000
0.759605000
2.557569000
2.271557000
1.056953000
1.192341000
1.253784000
-2.685978000

-2.851171000
1.164321000

-1.061054000
1.726990000
1.100176000
1.046788000
1.707054000
-1.990943000

-1.839915000
0.306407000
0.719055000
0.909408000
-2.555803000
-0.002900000

2.164637000
-0.007146000

-1.292452000
0.351514000
0.470894000
3.176388000
1.020392000
-1.725877000
-0.325684000
-0.942076000
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P P RPRRPRORPRRPROAIAFRPRIDOIDDITODDDIINORRPIIDODR OO RPR OO RRPOIRPRODRPRORPRORPROODRPROODRFRP DR ORI DOIDRP ORI R DR OODFRP IR OO O OROR OO

-1.356246000
-2.380678000
-2.223071000
-3.636538000
-4.607278000
-3.404212000
-4.165229000
-2.151972000
-1.213789000
-2.303713000
-1.505140000
-3.682385000
-4.117182000
-4.383935000
-5.447550000
-3.438785000
-3.652479000
-1.497475000
-1.151885000
-0.711821000
-1.370864000
-1.105737000
-1.923672000
-2.093959000
-2.254819000
-2.687850000
-2.044046000
-2.324915000
-2.044238000
-1.554335000
-0.579733000
-2.306065000
-1.907717000
-3.556067000
-4.142907000
-4.049399000
-5.024043000
-3.297639000
-3.688184000
0.106178000
0.350052000
0.932144000
1.324520000
-0.146954000
1.622140000
2.248187000
2.726839000
3.154238000
2.658649000
2.098028000
2.019388000
1.485629000
1.067247000
2.026225000
2.751797000
4.139560000
4.493178000
4.878894000
5.094384000
4.255277000
5.443117000
4.605541000
3.796550000
5.201024000
5.908322000
4.416179000
3.667140000
3.035660000
5.477348000
4.420984000
5.285428000

-0.668949000
-0.915234000
-1.412979000
-0.432745000
-0.500007000
0.120618000
0.569257000
-3.301319000
-3.255555000
-3.822973000
-4.248886000
-3.664614000
-3.943970000
-3.046433000
-2.773046000
-2.819535000
-2.345621000
2.527711000
3.342100000
2.883644000
4.728845000
5.345116000
5.330179000
6.418136000
4.533086000
4.993585000
3.140866000
2.529897000
0.205353000
-0.802549000
-1.268844000
-1.223436000
-2.010831000
-0.639886000
-0.967631000
0.371991000
0.841295000
0.794669000
1.601641000
-1.026385000
-1.973178000
1.282950000
1.215047000
1.544775000
2.372708000
3.153283000
4.353885000
5.112300000
4.558364000
3.546008000
3.657157000
0.672439000
-1.403773000
-0.359422000
-0.063765000
-0.465948000
-1.686276000
0.835677000
-1.605853000
-2.962837000
-2.772978000
-4.129680000
-3.009928000
-4.038987000
-2.693926000
-5.117233000
-0.636868000
5.486237000
-4.952869000
1.660097000
-0.625420000

-2.078702000
-3.064933000
-4.031855000
-2.557118000
-3.066393000
-1.250951000
-0.599614000
-0.019293000
0.548892000
-1.351978000
-1.974346000
-1.739094000
-2.708165000
-0.643118000
-0.630852000
0.418689000
1.385353000
0.376608000
1.482662000
2.383608000
1.448057000
2.322092000
0.300700000
0.272701000
-0.808356000
-1.710888000
-0.772073000
-1.644017000
1.969286000
2.827436000
2.625040000
3.940031000
4.599603000
4.212358000
5.085176000
3.367862000
3.577090000
2.257685000
1.618051000
-2.249342000
-1.729935000
-2.444616000
-3.483665000
-2.529891000
-1.672831000
0.435830000
-0.099722000
0.572651000
-1.488259000
-2.281420000
-3.373427000
2.040120000
0.743890000
-1.907841000
0.172476000
-0.837676000
-0.006175000
-0.533790000
1.271580000
-0.563456000
1.972152000
0.133514000
-1.563042000
1.405979000
2.967844000
-0.317566000
-1.999191000
-1.944557000
1.955880000
-1.111728000
1.733828000

1 4.897984000
1 5.931776000
1 2.303553000
1 0.295806000
F.2. Catalyst I.
TSes (re)

1.107113000
0.720562000
2.958715000
-1.194915000

E (BS1) = -4637.20982422
E (BS2) = -4636.52525285
G = -4635.940804

0.538265000
-0.876906000
1.516346000
-3.334281000

26
25

[y
v

P ORPR OO DR OORPROORPROODFRPOODRFRP OO ROORFRP OORPOORFRP OOR OO, O O, OO NN 0

-3.566049000
0.921935000
-0.940395000
1.586795000
-0.345628000
0.749170000
2.191956000
-2.021728000
-1.687639000
-2.686241000
-2.738282000
-3.630966000
-4.518389000
-3.232068000
-3.750999000
-3.615775000
-2.780802000
-3.885501000
-3.298300000
-5.047191000
-5.496642000
-5.497942000
-6.351565000
-4.612419000
-4.671911000
-0.597458000
-0.009028000
0.161275000
0.353584000
0.800062000
0.150801000
0.436347000
-0.416445000
-0.578992000
-0.788540000
-1.246550000
-2.114234000
-2.113112000
-1.401507000
-3.019767000
-3.003851000
-3.937560000
-4.645437000

-1.255625000
-0.253229000
0.938545000
1.212319000
-2.335489000
-1.323599000
0.831780000
0.085331000
-1.174884000
-1.397944000
-2.265241000
-0.314931000
-0.217167000
0.595180000
1.522240000
-2.150873000
-2.189986000
-3.116626000
-4.021379000
-2.677361000
-3.184595000
-1.440180000
-0.839331000
-1.112523000
-0.220296000
2.578553000
3.592775000
3.416370000
4.826407000
5.607444000
5.063749000
6.030849000
4.057731000
4.232793000
2.822988000
2.052755000
1.470295000
0.804452000
-0.013006000
1.173420000
0.642884000
2.216141000
2.506496000

-0.827455000
0.719590000
0.229976000
3.183201000
2.363153000
-1.088383000
-0.470872000
-0.992093000
-1.656409000
-2.677149000
-3.347078000
-2.647356000
-3.286971000
-1.610322000
-1.335257000
1.027306000
1.738940000
-0.005111000
-0.212602000
-0.735137000
-1.599358000
-0.150653000
-0.491983000
0.936353000
1.572982000
-0.585807000
0.208702000
1.283609000
-0.355931000
0.280206000
-1.729256000
-2.172692000
-2.529927000
-3.605598000
-1.963416000
-2.603150000
1.578134000
2.822626000
3.005763000
3.833577000
4.798983000
3.615981000
4.408576000
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PR R ORRPRRPRPRREPREPRPLPORPRRPIOIROIDDDIDDNDNNR PR IOIDAR DAL DR R OROREORO®

-3.940214000
-4.649448000
-3.032773000
-3.033998000
-0.512690000
-0.716108000
1.186295000
1.572655000
0.304970000
2.221488000
3.054966000
3.959503000
4.628008000
3.996959000
3.116070000
3.106408000
1.308304000
0.113053000
1.509091000
2.239150000
3.293041000
4.557700000
2.895474000
5.080768000
5.277103000
6.289051000
6.486931000
4.864423000
6.997982000
6.681329000
7.038522000
2.901708000
4.700848000
7.947736000
4.536029000
2.945210000
1.871620000
3.596085000
3.010803000
-0.312294000
0.572579000
-1.192284000
-0.169077000

TSk (si)
E (BS1) =-4637.20915029
E (BS2) =-4636.52370747
Gy = -4635.939627

2.893145000
3.717427000
2.526604000
3.080146000
-2.095389000
-2.608574000
-0.498167000
-1.109988000
0.059285000
0.500229000
1.788437000
2.440749000
3.209148000
2.091918000
1.100479000
0.789476000
0.633476000
-1.477212000
-2.040962000
-1.192048000
-2.553152000
-1.720936000
-3.389882000
-1.254119000
-1.453484000
-0.538326000
-0.742038000
-1.832013000
-0.281160000
-0.178743000
-0.548571000
-2.919526000
2.579348000
0.276411000
-1.437784000
-2.845352000
-3.782747000
-4.253243000
2.031377000
-3.184285000
-3.801494000
-3.857003000
-2.763364000

2.382173000
2.204675000
1.373029000
0.420964000
-1.347886000
-0.387148000
-2.234601000
-3.078301000
-2.625364000
-1.793744000
-0.035764000
-0.880216000
-0.464953000
-2.240792000
-2.696138000
-3.751749000
2.186705000
1.683499000
-0.929846000
0.984936000
0.545617000
0.650487000
1.759637000
1.879519000
-0.536371000
1.916861000
-0.500197000
-1.483768000
0.727750000
2.881670000
-1.434418000
-0.600007000
-2.932427000
0.759517000
2.818169000
2.720848000
1.621560000
1.817045000
1.035363000
-2.415581000
-2.159864000
-2.449692000
-3.431707000

-2.880940000
1.157738000
-1.065026000
1.735000000
1.108995000
1.019190000

-1.845670000
0.345848000

0.753966000
1.067370000
-2.484786000
-0.053698000

-1.145418000
0.404183000
0.516444000
3.197953000
1.200338000
-1.660714000

1.672810000
-1.993519000
-1.372787000
-2.412241000
-2.286362000
-3.655429000
-4.630066000
-3.405903000
-4.155188000
-2.214745000
-1.291177000
-2.331745000
-1.517152000
-3.699518000
-4.108714000
-4.429539000
-5.493190000
-3.512537000
-3.751872000
-1.506342000
-1.171709000
-0.737331000
-1.394124000
-1.137592000
-1.939539000
-2.112798000
-2.259316000
-2.686227000
-2.044849000
-2.316787000
-2.045420000
-1.549136000
-0.571415000
-2.297514000
-1.893971000
-3.550661000
-4.135119000
-4.049951000
-5.026753000
-3.301370000
-3.696616000

0.090759000

0.287987000

0.895895000

1.300534000
-0.185366000

1.571794000

2.205918000

2.661683000

3.083778000

2.577788000

2.025412000

1.936012000

1.488767000

1.072193000

2.001247000

2.747463000

4.127051000

4.524109000

4.838464000

5.151852000

4.302469000

5.542319000

4.694624000

3.821900000

5.316376000

6.027989000

4.517216000

3.644793000

2.936792000

5.625523000

2.178296000
-0.015781000
-0.734165000
-1.000524000
-1.541187000
-0.476862000
-0.549516000

0.123099000

0.609072000
-3.235925000
-3.158977000
-3.829712000
-4.289806000
-3.694107000
-4.026647000
-3.018880000
-2.746997000
-2.733170000
-2.207762000

2.558250000

3.403052000

2.970240000

4.787740000

5.427728000

5.356762000

6.443056000

4.529419000

4.964391000

3.139307000

2.504912000

0.285396000
-0.689617000
-1.155917000
-1.076952000
-1.839179000
-0.491851000
-0.793425000

0.488689000

0.959831000

0.877868000

1.661458000
-1.138850000
-1.977155000

1.201044000

1.107994000

1.447002000

2.330192000

3.204537000
4.389459000

5.180435000
4.536808000

3.485146000

3.550802000

0.782842000
-1.346267000
-0.410031000
-0.020726000
-0.466488000
-1.605357000

0.872904000
-1.403908000
-2.929561000
-2.499234000
-4.024947000
-3.073020000
-3.813740000
-2.325459000
-5.051131000
-0.742034000

5.450890000
-4.671418000

-0.352382000
-0.874506000
-1.987959000
-2.956544000
-3.902810000
-2.460321000
-2.961279000
-1.179620000
-0.541765000
0.220896000
0.809291000
-1.084846000
-1.660329000
-1.516242000
-2.479642000
-0.473856000
-0.504065000
0.598703000
1.532202000
0.369857000
1.456344000
2.372574000
1.383154000
2.242599000
0.215984000
0.157798000
-0.874072000
-1.792051000
-0.799083000
-1.656968000
2.031767000
2.923543000
2.737069000
4.050521000
4.735987000
4.304077000
5.187856000
3.426667000
3.621175000
2.302240000
1.637008000
-2.125354000
-1.427987000
-2.433522000
-3.464416000
-2.537343000
-1.705364000
0.363864000
-0.223753000
0.413546000
-1.618668000
-2.364807000
-3.459686000
2.073617000
0.872316000
-1.825590000
0.225641000
-0.766931000
0.155867000
-0.581512000
1.407333000
-0.284397000
2.196264000
0.500679000
-1.264122000
1.745980000
3.169915000
0.140014000
-1.904214000
-2.115521000
2.364640000
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4.353250000
5.331743000
4.864656000
5.889201000
2.273647000
0.438092000
1.517484000
-0.128909000
0.202228000

1.635901000
-0.383880000
1.232383000
0.754444000
3.054530000
-1.627093000
-1.872536000
-2.548572000
-0.873731000

-1.218585000
1.779533000
0.464140000
-0.930001000
1.450749000
-3.542275000
-3.604011000
-3.781798000
-4.321350000
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Crystal Data, Data Collection and Structure Refinement for 5a

CI3
ci
Cl2

Cl4

Figure S37: Compound



Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Limiting indices

Reflections collected / unique
Completeness to theta = 67.684
Refinement method

Data / restraints / parameters
Goodness-of-fit on F"2

Final R indices [I>2sigma(I) ]
R indices (all data)
Absolute structure parameter

Largest diff. peak and hole

Table S1. Crystal data and structure refinement for 5a (20240924-Vickie_Mn).

20240924-Vickie Mn
C33 H29 Br Cl2 Fe Mn N2 O3 P

794.15

103(2) K

1.54184 A

Orthorhombic, P 21 21 21
14.75840(10) A alpha = 90 deg.
15.39170(10) A beta = 90 deg.
28.80400(10) A gamma = 90 deg.

6543.03(7) A"3

8, 1.612 Mg/m"3

10.393 mm~-1

3200

0.2 x 0.2 x 0.2 mm
3.068 to 80.235 deg.
-18<=h<=17, -19<=k<=18,

-36<=1<=36
141040 / 14175 [R(int) = 0.0520]
100.0 %

Full-matrix least-squares on F"2

14175 / 0 / 801

1.041

R1 = 0.0334, wR2 = 0.0888
R1 = 0.0339, wR2 = 0.0891
0.0005(12)

1.488 and -0.745 e.A"-3



Table S2. Atomic coordinates ( x 10*4) and equivalent isotropic displacement parameters (A*2 x
10*3) for 5a (20240924-Vickie_Mn). U(eq) is defined as one third of the trace of the orthogonalized Uij
tensor.

x y z U (eq)
C(1) 3392 (3) 8353 (3) 7119 (1) 27 (1)
C(2) 4359 (3) 9516 (3) 7481 (2) 30(1)
C(3) 3531 (3) 9900 (3) 6747 (1) 28 (1)
C(4) 5502 (3) 10595 (3) 6714 (2) 30 (1)
C(5) 6316 (3) 11040 (3) 6717 (2) 33 (1)
C(6) 7120 (3) 10582 (3) 6756 (2) 31 (1)
C(7) 7084 (3) 9682 (3) 6788 (2) 30(1)
C(8) 6241 (3) 9267 (3) 6784 (1) 24 (1)
C(9) 6154 (3) 8302 (3) 6809 (1) 25(1)
C(10) 5081 (3) 7125 (3) 6958 (1) 25(1)
C(11) 4908 (3) 6864 (2) 6463 (1) 22(1)
C(12) 5168 (3) 6058 (3) 6264 (1) 24 (1)
C(13) 4862 (3) 6023 (3) 5795 (1) 26 (1)
C(14) 4398 (3) 6815 (3) 5698 (1) 25(1)
C(15) 4425 (3) 7346 (2) 6111 (1) 22(1)
C(lo) 3064 (3) 5840 (4) 6811 (2) 40 (1)
C(17) 3286 (4) 5097 (3) 6534 (3) 52(2)
C(18) 2891 (3) 5221 (3) 6087 (2) 47 (1)
C(19) 2438 (3) 6031 (4) 6093 (2) 37(1)
C(20) 2537 (3) 6410 (3) 6535 (2) 31 (1)
C(21) 4914 (3) 8961 (3) 5732 (1) 25(1)
C(22) 5654 (3) 8507 (3) 5553 (1) 27 (1)
C(23) 6263 (3) 8917 (3) 5256 (2) 30(1)
C(24) 6139 (3) 9784 (3) 5136 (1) 30(1)
C(25) 5406 (3) 10241 (3) 5315 (2) 31 (1)
C(26) 4792 (3) 9833 (3) 5608 (2) 29 (1)
C(27) 3021 (3) 8570 (3) 5867 (1) 24 (1)
C(28) 2240 (3) 8721 (3) 6126 (2) 27 (1)
C(29) 1395(3) 8783 (3) 5913 (2) 32 (1)
C(30) 1328 (3) 8688 (3) 5438 (2) 34 (1)
C(31) 2096 (3) 8534 (3) 5173 (2) 34 (1)
C(32) 2941 (3) 8483 (3) 5382 (1) 28 (1)
C(33) 722 (3) 8466 (3) 7367 (2) 30(1)
C(34) 1482 (3) 7998 (3) 8113 (2) 27 (1)
C(35) 1669 (3) 9565 (3) 7780 (1) 26 (1)
C(36) -497 (3) 7333 (3) 8155(2) 29 (1)
C(37) -1310(3) 6887 (3) 8179 (2) 34 (1)
C(38) -2114(3) 7347 (3) 8120 (2) 34 (1)
C(39) -2073(3) 8236 (3) 8042 (2) 29 (1)
C(40) -1232(3) 8644 (3) 8030 (1) 24 (1)
C(41) -1145(3) 9608 (3) 7986 (1) 24 (1)
C(42) -37(3) 10784 (2) 7969 (1) 23 (1)
C(43) 22 (3) 10944 (2) 8484 (1) 21 (1)
C(44) 460 (3) 10404 (2) 8831 (1) 21(1)
C(45) 394 (3) 10847 (2) 9267 (1) 24 (1)
C(406) -68(3) 11645 (3) 9193 (1) 26 (1)
C(47) -300(3) 11698 (3) 8714 (1) 24 (1)
C(48) 1728 (3) 12284 (4) 8277 (2) 40 (1)
C(49) 2264 (3) 11571 (3) 8414 (2) 35(1)
C(50) 2451 (3) 11646 (3) 8896 (2) 31 (1)
C(51) 2031 (3) 12423 (3) 9058 (2) 33(1)
C(52) 1579 (3) 12818 (3) 8678 (2) 38 (1)
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Table S3. Bond lengths [A] and angles [deg] for 5a (20240924-Vickie_Mn).

)))))))) — — — —~ o~~~ —~ —~ e~~~ —~ — — —~ e~~~ —~ [@ RPN —~ —~ — —~ o~~~
[TORRSUNNOIR TS IO IR S UNTo BANe] ~ Nej O o 1 0 i 0 N w0 < O < O < o < < T~ O 0 — N O < o~ < < O O < O
(((((((( Ccomomo 2l 0022222223832 2222820228232 222 26
HMNOMSETMMOANMOWOINHNODVDO AT HOO AN OO ILTANATMOVWOVEOILWLLOULMMWOANODOWWWMOW H1OWOoOOrr-oWmwdHMmMmOo
HDOMTP T OO OO ODLLDADNDWODODHIDNDDDODNDDD ALTITNODONLOILTNMOIHITMHMMMONMOHL OO ONHOOHOMmO N
—H OO AHOMMOAOMOMO MO MIPT IFTOHINDNITOHIOOIDDTIT T O T OO T OO T OOMTNOITTOOT OOJTOOTOODODOMJY 0mOD
4 A4 A4 A A A4 OO0 1010 A A1 00 A1 00 A1 N TN A AN AN AN A" N "N~ "N A —"AN—AN— A O
M —~—
— — — ~N~~1 OO AN AT A NT AN AT ~ 10> 1WA~ dH0OHODDHONWOW ~MAN
e T B e B e B I e I e e e T < MNAAAAA~"A """ A~ A A4 A4 A "N A~ A4~ 4 " N~ "N NN NN
H =N =M A < ONMSWOWOMNSHONOAN O O — — — — — — QO~— 00 —— 00— — 00— — Q00— — Q0 —— 0 —— 00— 00— 0 ——————
e e = Rttt d ettt ZODNHOOUEBORMTNDOERTDOREDAEOORKITORITORITORIEIOOOMO M
OO0 O0OszuvrnuvxnuvrnouomzuozTT I & L L L 1 01 b F F 1 &0 bl
I e O e e O e A L e e e e N B e e e e e e T N e e T e i N N e i T T T T T T
)))))))))))))))))))) QOO OO A dd N ANNMOMHOMHMIP T ITITOLWOOOWOST~T00WWAHOOOOO O NN
AT N NN T FTFTOODO OO ~~0coooo0d dd A A A 44 A A A A A A 4 """ A A A A~~~ NNNNNNN
VDVVLLLVLLLLLLLLLLLLDLLLLLLDLLLLLLLLULLDLLLLLDLVLLLLLVLVLLLULLVLLLULLLLLUULLOU

S65



e} ~ O O O < O ~ O~ e} e IRToRTO RN TS IR N To BENe) O e} Nej L w0 w0 L 0 O w0 < w0 < o< O < < o0 00 <

o comcoboeel oot s ooo22IT2T22 cC—momoco el el —=IT22I 2 oc-Ilcolo223 45
DD O NN O OO MOVUL MO 1O~ O~ OO T A IO MJPTONODOHODOVDINHOUOHOOWOWOOMTNWOWMHMNOAHOTWOWOWOOWwW MO
DO O OVOWOWHMHIDDOMOLW VOO OO OO FTMO I AMOWHOEHH DAL OO DOFTATIDDIAHAIDHDODODD AL T MO NOVWONNMHOTLTOAAMLUO O
MO MO MO M IPT OMO MO MO MO DD HOWHOOHDMMO MO MO MO M A FTOOHIDAO LT IDDDO T OTIT T OT OO T OODODO LT OO
1T O 1 01 00 A 1414101010100 A dd 441410101010 44100 A1 O0O0 A1 N1 NN NN N
)))))))))))))))))) o o Ny S Sy
OO HTOND OON ~DODDOONHOANAN ~AN ~ N ~AN —~T 0O~ 000 ~ A ~A A ~ OO ANANTT AN ~ NOANIOTNONOO N N O
NN AN ANANANNANNDANNONOOOOOMOSST 0O 0O 00O MMM OO0 F 0 9@ 9 990 N n <
(((((((((((((((((((( n(n(n((((((((((((((((((((e((e(e((e(e(((e(
OCDOUOIZOUOENHOOMAMOINUOUINOUONUOUENTOSO0OSOOSZ0ONUVUNUOUINUNZROER NS Z0O N TO0O0RO0OMAMKMOKNTDO KD HRIDOO KM
N T T T T T T T T O T O O T T T T S T R S S R R E T R D Y U
N MO T OO 0VONHNNNOOOO A ANMME T WOOOMEECETOVOVOIHNTINOOO A ATATNNANNMMOMSYE T IO LWMOWOWWOSIT™ 0 W O
NN ANNANNNNNANNANNANOOOOO OO OOOOOOOMOOOMOOOOMOOOHOOONOOS 9O Q9SS S <
VDLVLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLULLLLULLOU

S66



—
— — — o~ — —~ e~~~ — — — —~ e~~~ — — — — — —~ —_ —
o~ < O < ~ < < O O < O ~ ~ O O O < O ~ ~ O ~ O o O N M~ ~—
CT T Tl 0l 0l looslTlolololoocloosloollillsIs
O~ O FTOOVMOINOIM™VWOVDOODODODODOMNMOOMIPTOMONOMTOONHTOOMmUWOOWMEOOWOo M ~—N ™~
NWOOANNMOANHOFTOVDONIAOIH OO OWLDADNHONOHOODONODOWO>TOHOHANAIODADOLWOEEDHO OO WO WO NN
OO T OO T OOOOMIPOMOMOMOMODNFITOMOOAMOMOMOANANTEOHAATTEONHOH O OWOOOLHMmM
AN 4T NA A NN A A A A O A OO 100 A dA A0 10O OO Hdr1O0OOddOONNONNONUN
))))))))))))))))))))))))))))))))))) <M~ ~m
O NODO AT NOANNHANNTO ~NDFTOOM>OWOMCTVDOT ~TONHNOANTNHOL AN OO ~ ~ ~~~ ~ —~
D - WO —OW D —"OOOANADOOMOOWOWOMOIONWOONLOOWWOWOWOOWOW—"—"0O—-—0O0Ad ~NNCAAN
(e((e((e(e ((((((((((((((((((((((((( ll((ll((((Z((A..((
OBTZORTDOECDRTDOOAONONOHONITHOOAMODNOHNONONHNOONTDOO DI S g -8 8- A&
T T o T T T e T T T T O R e e R T R 30 s - > e s B
))))))))))))))))))))))))))))))))))))))))))) | | | L I B
AN OO0 A A AN NMOMMNMIP IO OO0V OO A ANNMMT O LWWOLWWWOWWOWO ~ ~ ~~ ~ —~ — N
OO WO OO0 LWNLW0NLWLW0WOW0LWLW0LMN OO0 OOYOOOOOOOOANNMS I ~——
((((((((((((((((((((((((((((((((((((((((((((((((( c oo
vVLVLVVULVDVLDLDLDLVLLVDLDLDLLLVLLDLDLLLLDLDLLLVDLDLDLDLLDLDLDLLLDLDLDLLLLLLEZZZZZ Z = 5

SN < <

LD 00O 0O AN Oy &Y LO ™ ™M
1N O O N O OwOo O O
O~~~ AN HH NN
L e B B e O T e I

—~ e~~~ o~~~

e o~ o~

—_—— = — — — — — —

TI9799999
S80S0 3S0
Ooo=z=z0vLULOLOL

S67



< < A SO S HGp]
S MMM O M
WO OO0 O HWNO
A NN NNN—NO
L e T B e B T T e O e I |

o~~~ o~~~

—_— — — — — — — — — — — — — ~—

o~

—_— — — — — — — — — — — — — ~—

o

109.7

9A)

109.7

109.7

109.7

108.2

114.6(3)
108.6
108.6
108.6
108.6
107.6

~ e~~~ o~~~ o~~~

—_— — — — — — — — —

e o  — — ~ ~  ~ ~ ~ ~ —~

125.4

125.4

107.8(3)
68.8(2)
69.5(2)

126.1

126.1

126.1

108.0(3)

70.4(2)

69.1(2)
126.0
126.0
126.0

~ e~~~ o~~~ o~~~

—_— — — — — — — — —

1)

—_— — — — — —

-Fe (1)

e e~ ~ ~ ~ —~ —~

— o — e e e e e e e e e e e e e e e e e e o~ — ~—

e e~ ~ ~ ~ —~ —~

— o — e e e e e e e e e e e e e e e e e e e e v e o — ~—

C
C
C
C
C
C
N
C

C
N

C
C
C
C

C
C

—_— — — — —

C
C

C
C

—_— — — — —

C

C
C

Fe (1
C
C

C
C

mn M oM < O™
O ¢ O O O W H LW N
[colN @ iNe) INCIRNCIRNC I b @ e I}
O~ OV ANANNOTM™WN
— — o —
[ B o BENC RN RRNORRNO I o I B )
L i B B e B |
O b DoDTDTDOMMKMLMIT
| O N A R
O 0O OOOr~r-r~r-
L B e B e B T T B e I |
OLOLLLLLLLDOD
| O N A R
OO~ O~ v 0 W W 0
NN~ N A~ A A A
((((((((((( e((((
OLLLULMKULLLO

S68



0 M ™M 0 M ™M TN ™M TN < < < < STy < < < < < <0t
NN O AN O NN IO A A A A A NN NODDO O H™MOWAWMOONHDWOWHLO WO WOWNNMOWDWOADWTOOWOOOWOH AN O~
O OO WVWLOWONHNODAHAHLWOWHIIONDODWWOWWOWIDANDOIDADIDNDODNIDHIONDODODOIAHTINODOHONHNVMOOFTAHINAHEOHODODODODOIAHTOH OO OO OOO LN N
N NOLWLOWANANNOTLVLANNNODLVLOUANANNTN AN A AN A A ANNNAANAAANNNAAANNNAANAANNN>> >N A
— — — L B B T T T T e T T e O e B B O O e T T e T T e O e B e e e O e O T TR A e R e e O e e O T T e T e B e B e I I e A e O
S 00000 A AN O A OO0 O ~~dAdANNNNDONIL OO ON ~~C0WOVONDHAOOANAATTANN~~ ~ ~ —~
A A A A AT " AN NNN T AT NNNNNNNNNNNNNNNNDAANNNNNNNDOOONONOOONONOONONNN O
(((ee((((ee((((ee (((((((((((((((((((((((((((((((((((((((((( 33
OB RED NN OERMD SN DO RMEN D HOA AMONDONNON NONIDONTDNOAAMODNNONDNOEDNNONTDO DD g g g - =
T T T e e e e T T T T e T e e - H - O R v}
)))))))))))))))))))))))))))))))))))))))))))))))))))))))) | I I R
[~ 0 0 WWMWMWOANANINANNINDNINNNOOOOOO A AANNNMMNOIP LTI OWOWOMSESI00WOWOAHONONHOOOdHdNANN~~~ —~ ~
o A A A A A A NN AN ANNNANNNNNNNNNNANNNANANNNNANNNANNNANANANNNOOOOOOOOOOOOM S N OO
(((((((((((((((((((((((((((((((((((((((((((((((((((((((( U
DOUVLVLVLDLVDLVLVLDVLLDLUVLUVLVLDLVVLLVLDVLLVLDLVLUVLVLVVULDUVLDVLDVDDDUVLUL UL === ——
e O e e e o e e e O e e e OO ON O]
)))))))))))))))))))))))))))))))))))))))))))))))))))))))) | I I R
OO H OO VOV AN OO AANNOMMN AN OOLWAHOODNDNDANAIO OWHENDHOONA A~~~ ~ —~
A A A A" AN N ANA A A A A A T ANNNNNNNNNNNNNNNNNNNNDNNNDONANNOOOONONONT WO ONOM
(e ((((( e ((((( e ((((( e (((((((((((((((((((((((((((((((((((((((((
OEVDOVDVULDUKUVUVLVVLURULVLLVLLDLUEKELVLLLLLLLLLLLLLLLLLLVLLLLLLULLULLULLLLLULLULLOOO A=

S69



< < < N ™ N MO MO NNMOMOOOHNNNONN ™M N N ™M N N <N ™M

O WOWOWOLANTIT AHOOONMMMHOOILTTTETOMAHANDODOFIFANTOAONWOUNINITNDND A0 OOOOM>OWWO WO A A — A
WOVOONOONOONWOWAAHANANNOIFTWVWWOWOOXOSTWOSENAANTTLTOONMWMANNDWOIWWOOWWWAONNOLW LW LSOO W W
A NN A NN ANNNANAODOOOO AOO0OO0OOO0OONNVWOUNONANMSTWOWMOWVWWOUANNNOSNEWOVUNNNOWOUSENNNOMSWNNON
A A A A A A A A A A A A A A A A A A A A A A A A A A A — — — — — —

—_ —~ Mm — —~ Mm

)))))))))) —_ ~ L~ M ~ L~ M AN~~~ o~~~ —~ —_ N~~~ o~~~ e~~~ o~~~ o~~~ o~~~ o~~~ —~
OO~ WOON ~ ~d ~ A MNAT ~CENANDNTTANNNNNND ~~NN A~ ANOOOSEANANOOOONNSSSAN NN W
N O OMOMOMMNM N ITOMOO ALTO AT AT "OANTAT "I " TFTANT TN TN
(((((((((( 34(44(4(H44/«\4(H(/«\/«\eee/c\/c\(ee/a\/a\ee(/a\/a\(ee((((ee((((ee(((
T OID DO @D DOD@D -0 —-O—oD | ——-O—oO | O0DOEKBKBOAAAMLDELE OOMEKEBIDZDTZTORMREKMIDTTDTDTORMKMKDIDTD T ORMKLITTDD
| I (R I I N R N R O 2 O I (R O J = R (s o B O o R o s R A U A Ay N Y YT A [ Y I (Y Y [ Y N Y Y Y Y A A Y (RN EN I (N
)))))))))) I~ 1 1 ~ 1 ~— 1 & ~ 1 ~ N~~~ ~~~ ~ "~~~ ~| ~~~~~ "~~~ "~~~ "~~~ e~~~ —~—~—~—~
O~ WO~ ~0O ~~d ~A T~ ~ N~ NTLT OO LTI ~ONONWLONWN0OOOOOSSS~~ 00 00 0w o
N O MMM M O OMHMOO T o o AT NN NT - T
(((((((((( 44(44(4/c\c44/4\4(C(((((((((((4(((((/«\((((((((/«\(((((((((
DOOLVDLLLLLLLDLUTTTLUTT"TULU-TL I UL I LLLLLLLDLLDLLLLDLLUTLDLLLLDLLDLLLLDLLDLLDLLLLLDLLDLLLULULULULDD
I e N N N N O R & R L O I O R e O R B G G N I G B B e O O e e e O O e e e Y A R R R R
)))))))))) I T~ 1 & o~ 1 —~&Z &l I~ ~& o~~~ o~~~ o~~~ o~ | o~~~ o~~~ o~~~ o~~~ o~~~ o~~~ —~
SO WOWONANADAN~WOO ~—~0O)  ~ ~0O ~ O~~~ OO NI TFTAOONON ~O0OOLOFTAOOSTOEANAMNOMOMONDDOANO NN
N O MMM MH O OO OO T T LN DN
(((((((((((((((((((((((((((((((((((((((((( e(((((e(((((e(((((e
VLLLLLLLLLZZLZZLZLUIND ZZ0UZLUITNOLVLLLLLLLLLLLALDULDLLLULUEBHULDLLLLUKBULLLLUKLLLULUMK

S70



108.6(4)

o e

69.8(3)
69.7(2)

125.7

125.7

125.7

107.7(4)

69.9(3)
69.7(2)

126.2

126.2
126.2

108.2(4)

69.6(2)
69.7(2)

125.9

125.9

125.9

107.7(4)

70.0(3)

69.7(2)
126.2
126.2
126.2

2)

2)

o

119.9
119.9

120.1(4)
120.0
120.0

120.2 (4)
119.9

119.9

120.6(4)
119.7
119.7

119.1 (4)
120.4

120.4

o e

e o e e e e e e e e e e e e e e e e e e v e e v e e e v e e e e v e e e v v e e e v e e e e v e e e . o ~— ~— ~—

o e

—_—— — — —

C
C

C
C

Fe (

49

—_— — — — —

C
C
C
C

Fe (2
C
C

—_— — — — —

C
C

Fe (
C
C

C
C

—_— — — — —

Fe (2
C
C

C
C

C
C

C
C

C
C

N oS < < < < ™
O OLWWOSMES N0 AAOO OO
WANHODDHNODNDDNO NN OO OO ON
A NN A AN A AN A A A NN NNN A
e B B B B B B B B B e B B B B B B B
T~~~ O OO A dMANNT MM I
O AN N LW WIWWWWWOWOWOOWYLMN O
OAAMLIDTDOID DO INIDO T INO T D
L e e e
AN O OO = dNNNMMMS I W0
OO O O W W W WIWWWWWLWLWL LW
OLLVLLDLLLDLLLLLLLLLLLDOD
L e e e
COYT AT 1O NNO A AMNNILT OO
W W W W WLN W WIWWWLWWYWWOLWL WL
OLLVLLLLLLLLLLLLLULOLDOD

S71



109.2
109.2

Cl(1)-C(65)-H(65A)
Cl(2)-C(65)-H(65A)
Cl(1)-C(65)-H(65B)
Cl(2)-C(65)-H(65B)
H(65A)-C(65)-H(65B)

Ccl

109.2
109.2
107.9

111.8¢(3)
109.3
109.3
109.3
109.3

-C1(4)

-H (66A)

—~ o~~~ o~

—_— — — —

—~ o~~~ o~

3
3

—_—— — — —

Cl

Cl

Cl

ADAOOOO ™0~V OVOWMMHOMPTOODVIAOAOOYOVOMHEVWVWWOWWOWMHMHE T O ~LO

)))))))))))) AT A4 A4 A A A A A A A A A A A A A A A A A A A A A~
IO NN TN NONN e e e e e e e e e e e )
(((((( ~N— AT T T T T T A A~ N0 OO N O T OO0 T MO0 OoOMO™0 O OrSn N o
A0~ MMM MO PO OMMmMMOAOAADOT OO NNOIDMNDODDODONMMEMHOODODNOGWOMWMTIMS I WL A
OO A A0 O0VOWFTONOODVOWLT ANTCTEOVOHTONTOLONIOTOOLLONOCEOULTANTITOMOWL MmO LW
O 1 N AT NOOO A AN A1 NOOOODHWOWMWODANHXATOANAIOOHOOME-OHWOAOHWOMENHhWA O IO o~ OO < WO
Lo T e R e R e O e T e TR e O e e T e TR e R e e e O e R e TR e IO | — — — — — — —
m
Nej —~ o~ —~ — o~
Nej —~ e~ e~ o~~~ o~~~ —~ T O~~~ o~~~ —_~ o~ —~ < o~
~ —_~—— —~ ~~ O AN NNNNLRRC ~—~ ~ ~ ~ ~ ~ o~~~ o~ o~~~ —~ OO MMM <F < ~N NN~ o~
T~ 1O " ~NANM—" - T ONNAAANNNNAAA A AT = — — — T - NN
_4((1(n2(((nn(nn (((((((((((((((((( CCCNNNNNN(PPP((CC
~ - 8- ST IDIIDO0OXX0ZEZDI D D000 Z22Z2222 20 bbb Z
oI & b & T S T = = T T T T e T e R e e T T e e e e N e e e e e I~~~ 1 | —~~
O | I I~ o~~~ o~~~ o~~~ o~~~ e~~~ e~~~ o~~~ o~~~ NN ANANANNANANAN A ~NANAN —~ A~
)))))) N ~NNOMOOOL A A A A A A A A A A A A A A A==~~~ — — — —— NN ——
C11122/a\2 (((((((((((((((((((((((((( nnnnnnnnn(nnn((ee
|~ = = - - ZUrEZdaaddazaaaacocggococgaggocgcgoggocgocgggogsESsSsESssss408222688aRkbMm
Mn/NNNNN_N___________MMMMMMMMMMMMMMM_________M___MM__
1 T o~ 1 o~ o~ o~~~ o~~~ o~~~ [ T T T T T R T T e R T I I e e e e I~~~ 1 | —~ ~
O ~ ~ ~ ~ ~ O ~ O OO VWA A NTA NN~~~ —~—~ —~—~ —~ —~  —~~ —~ —~ —~ —~ LW < WO T OSSO ~0 O~ ~ W00
688499191“44344444M11313213211321233333333333333411
T OV OLLLLLLFLLLLLLLLEFEULLLLLLLLLZLVDLDLLULEZZLDLLLLLDLLLLZULVDLDLULEZ=ZOLOO

S72



[e)} n O [©) BN INe)) o0} N O Oy O W O O™~ ~ O O 0 W WO O OO oM Oo O LWLWw I~ o ™~ ™~ o~ ~ o O
~rd e~ ~A A ~A A A~~~ N~~~ ~ ~ 4 4 A4 A A A A4 A4 ~ ~ A A A A A A ~ ~—" A A A A A A A A A A A A~ A A~ ~c - A
N~ —— N ———QA AN —ANANNMANNN——— — — — — — — AN QAN — — — — — — AN QAN = — — — — — — — — — — — — N ———Q —Q — — —
S e SO T el O A NG el IO B DHDOMINOHONHNOMEO "0V~ LOVWOHOD AT~ MIT NN 0 A "N —M O
MWOWOAFONOOLW AO0O>O0OMC~OVOVOILLITOOLTITN OO AATNITITOANTOOONMCTL OODOWL OO AL~ WS N
OO A OO~ OM>- MO0 NOWVMOILIMETOMJPONVDOTOOMOOONHOOMETNHOWO A HONMTO AL ONO WOWWAN
O NOLLFITONONOODOWLOVLL ATOWOLTOWWOWOATOANANNOLANTODOTTALDONOITOLTNOTOMCEOALTMMT O™~ O
— — — — — — — — — — — — — — — —
~OOWO A A A AN OHWONMWMAMOVMOONANNNNNNOOODODOODODOMMMOMOMMOOMOOHOMISETANNTL T T 00O A AO OO
o A A A A A A A A A A A A A A A A A AN AN AN ANANANANNA A A A A A A A AT OSSN W00 W00 W0 W0

e o e e e e e e e e e e e e e e e e e v e e e v v e e v v v e e v v e e e e e e e e e e e e e e e e o~ ~— ~— ~—

o e

L T e B e B e B e B e T T T T e B e T e I e e T e T T e B e A e e O A s T T B B e s O O T T T A e O e B e B e R B B BN O VI @ V@ I G I QN I QN I QN I QN I Q VI @ VI @ V@ VNG \ QN I QN I QN BN QN Q)
o0Oo0OoO0OOOOOOLOLOVLOLOLOVOLOLIOLOLOLOVOLOLOOOOOLOLOLOLIOLOOOLOOVLOLOOVLOLOOVLOLOOVLOVLOOLOLOLOVLOLOOLOVLOLOLOOLOOOO
R R R P Tt T 3
O e e o e o e e e e o e e e e e L L e e e e e e
OO0 A0 OO OO SO AODON IO ADDONOOMON TN ANMO>T N O N SOOI N
L T e T e B e B T e O T T I e B e T e e e e T T e T e B e B e B O e T e T T B e B e e T e e e T e A B B e B B I B NGNS AN U AR 'O I U R FO IS LS U U TO BN AR S U NN L 0]
vsovovovuvuLvLvLvLLLLLLLDLLLLLLDLLDLDLLLLLLDLDLLLDLLDLDLDDLDLDLDLDDLDDLDDLDLDLDOLDDULDLDLDOLDOLDOLDLDLDLDOLDODULDDLDOLDOLDODOLDOLD O

S73



e o o  ~ ~ ~ ~ —~ o~

~ O 0 W W o WO O 0O [~ O [ee] O 00 O O WO OY ¢ O)Y O 0 W O)YOW W W MMMO OOWN I ™M
4T A 4 44 A ~ 4 4 4 A ~—"A ~ A A4 4 A A A A A A~ A A A A A A A A A A A
((((((( Nl oo o o o L T L L S oo
O WO IO ANANM—TIOHMAMN—TMM OO~ VWO HVOMEC-TOMCTWOHOWOWLAHOAT JHO
OO WWOWIOHNOHWOWOLOHNMMUWOUFTAINTDT OO ATOMONONMANTMO AN OO AAAST O
[~ 000 OWOONDVDOVDOWLTNOMOMCEOWOHONODWOWUINLHMMOO AL MOANMOILTMmMO O
O T O O FTOMNM AT O AT OISOV OVWLEFITTA AT OOOO AAAOOO HNO
— — — o — — — — — R T e R e R e O e O e TR e TR e O e O T e R e R s |
O OO WWWOWWOWWOWWOWWOWDOHOOHO OO OO OO O LW LW LW LW LW LW LW LW ~ ~~ ~ ~ ~ ~ —~ —~ —~ —~ —~
OO YT A A A A O N NN
((((((((((((((((((((((((((( NANN——— N0 — — —
VDLVLVLLLLLLLLLLLDLLDLLLLDLLLLLLLDLLDLLLTT—TG OO —T—C oo
[ T T T T T T E T R R R e B R T B R R R B B B B R R R O N O I S B - O I O I @ B
))))))))))))))))))))))))))) [ T R T R T R Y R R
N AN AN AN NNAN AN NN AN AN AN ANANAN AN NNANANNNANANANN AN, s~~~
((((((((((((((((((((((((((( oS0 S4dANNANANN
O OOOOOODOODOODOODOOOOOOOOODOD O D= "= — = —— — — — —
[ET eYRN CYR YR TR YN CTR YR YR YN cYR TN cYI TN eYRN TR eI T YR YR e cHR YR cHR Y TR S ATl a P AV a P AP a Vi APl a Vi a Pl a Vi Pl oW}
T T T T T T T e e e e e e T T e e T e T T e T e e e e e e e e e e
O A MM ANTOAOMNMMETANTOAOONMMETANANTOAHOODOWHAOLW AW A>T OO O0M
DD DS DD S0 <A AN NN S D0 Wn
vVVLVLVLVLLLLLVDLLLLLLLLLLLLLLLLLDLLLLLLLLLLLLULLODL

Symmetry transformations used to generate equivalent atoms:

S74



Table S4. Anisotropic displacement parameters (A*2 x 10*3) for 5a (20240924-Vickie_Mn). The

+2hka*b*U12]

anisotropic displacement factor exponent takes the form: -2 pi*2[h*2a**2 U1l + ...
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Crystal Data, Data Collection and Structure Refinement for 5b

Figure S38:Sample

Cl3a g
C69 CI3
Cl4 A CI3

»)

Br3

Figure S39: Asymmetric Unit
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Figure S40: Compound.

Table S5. Crystal data and structure refinement for 5b (20241015-Vickie).

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system, space group

Unit cell dimensions

a
b

c = 22.72820(10) A

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Limiting indices

Reflections collected / unique
Completeness to theta = 67.684
Refinement method

Data / restraints / parameters
Goodness-of-fit on F"2

Final R indices [I>2sigma (I)]
R indices (all data)

Largest diff. peak and hole

13.9449(2) A
14.3934(2) A

20241015-Vickie

2(C33 H29 Fe Mn N2 04 P), Br4 Mn, C H2 Cl2

1778.15
100(2) K
1.54184 A

Triclinic, P -1

alpha = 83.0710(10) deg.

beta = 89.5920(10) deg.
gamma = 61.467(2) deg.

3971.86(11) A3

2, 1.487 Mg/m"3

10.394 mm"~-1

1770

0.20 x 0.18 x 0.10 mm

3.527 to 80.685 deg.

-17<=h<=17, -18<=k<=16,

-29<=1<=29
83136 / 16830 [R(int) = 0.0448]
99.6 %

Full-matrix least-squares on F"2
16830 / 453 / 994
1.048

R1 = 0.0494, wR2 0.1374
R1 = 0.0512, wR2 = 0.1390

1.625 and -1.454 e.A"-3
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Table Sé6. Atomic coordinates ( x 10*4) and equivalent isotropic displacement parameters (A*2 x
10*3) for 5b (20241015-Vickie). U(eq) is defined as one third of the trace of the orthogonalized Uij
tensor.

X % z U (eq)
C(1) 3048 (3) 8649 (3) 5748 (2) 38 (1)
C(2) 2897 (4) 6935 (3) 6115(2) 41 (1)
C(3) 2957 (3) 8137 (3) 6844 (2) 32 (1)
C(4) 4821 (4) 6639 (3) 5099 (2) 37(1)
C(5) 5600 (4) 5947 (4) 4745 (2) 47 (1)
C(06) 6495 (4) 5074 (4) 5022 (2) 52 (1)
C(7) 6617 (4) 4877 (4) 5634 (2) 44 (1)
C(8) 5837 (3) 5610 (3) 5953 (2) 33 (1)
C(9) 5948 (3) 5487 (3) 6613(2) 33 (1)
C(10) 4988 (3) 6205 (3) 7492 (2) 31(1)
C(11) 5690 (3) 6710 (3) 7576 (2) 30 (1)
C(12) 6498 (3) 6358 (3) 8056 (2) 37 (1)
C(13) 7022 (3) 6999 (3) 7988 (2) 40 (1)
C(14) 6557 (3) 7752 (3) 7469 (2) 35(1)
C(15) 5732 (3) 7576 (3) 7200 (2) 30 (1)
C(21) 6027 (3) 7960 (3) 5959 (2) 31(1)
C(22) 7131 (4) 7320 (3) 6089 (2) 41 (1)
C(23) 7874 (4) 7188 (4) 5651 (2) 55(1)
C(24) 7501 (5) 7709 (5) 5083 (2) 60 (1)
C(25) 6398 (4) 8355 (4) 4947 (2) 47 (1)
C(26) 5650 (4) 8489 (3) 5378 (2) 37(1)
C(27) 4412 (3) 9619 (3) 6525 (2) 33 (1)
C(28) 5145 (4) 10027 (3) 6563 (2) 43 (1)
C(29) 4772 (5) 11077 (4) 6656 (2) 51(1)
C(30) 3673 (5) 11742 (3) 6683 (2) 53 (1)
C(31) 2931 (5) 11359 (3) 6627 (2) 50 (1)
C(32) 3305 (4) 10295 (3) 6553 (2) 38 (1)
C(33) 3656 (6) 7717 (5) 4266 (2) 69 (2)
C(34) 2020 (3) 5710 (3) 7578 (2) 30 (1)
C(35) 231 (3) 5756 (3) 7299 (2) 34 (1)
C(36) 1938 (3) 4558 (3) 6849 (2) 33(1)
C(37) 492 (3) 3360 (3) 7367 (2) 36 (1)
C(38) 323(3) 2473 (3) 7445 (2) 43 (1)
C(39) 1019 (4) 1609 (3) 7845 (2) 43 (1)
C(40) 1877 (3) 1620 (3) 8140 (2) 36 (1)
C(41) 1996 (3) 2528 (3) 8031 (2) 29 (1)
C(42) 2904 (3) 2583 (3) 8339 (2) 31 (1)
C(43) 3672 (3) 3743 (3) 8485 (2) 28 (1)
C(44) 3113(3) 4102 (3) 9047 (2) 27 (1)
C(45) 1964 (3) 4741 (3) 9122 (2) 27 (1)
C(40) 1837 (3) 4895 (3) 9741 (2) 29 (1)
C(47) 2891 (3) 4345 (3) 10037 (2) 31 (1)
C(48) 3675 (3) 3854 (3) 9613 (2) 30 (1)
C(49) 2327 (4) 6905 (3) 8834 (2) 36 (1)
C(50) 3465 (4) 6209 (3) 8811 (2) 40 (1)
C(51) 3959 (4) 5968 (4) 9395 (2) 43 (1)
C(52) 3123 (4) 6509 (4) 9780 (2) 44 (1)
C(53) 2112 (4) 7086 (3) 9436 (2) 41 (1)
C(54) 271 (3) 4260 (3) 8835(2) 27 (1)
C(55) 717 (3) 3443 (3) 9311 (2) 30(1)
C(56) 234 (4) 2803 (3) 9466 (2) 36 (1)
C(57) -698 (4) 2985 (3) 9148 (2) 39 (1)

S79



P P T T e T T N i P N e e e T T T e e T T T e i e e e T N

— e e e e e e e e e e v e e e v v e e v v v e v v v e e e v v v e v v e e e e v e v v v e e e e e e — — — ~— ~—

DM AT OSSN ATNO~TONNT~WONL A0 AO0OFTMNMANOD A0 OO AOFTANTLWOO OO AN LN T O
NOANNOITOLTONNNANMONTNDIIITONOONTONONTITONNONNNNDNNNMLLWOOOKO WIS WOWOKO O © LW O
))))))))))))))))))))))))) S _~—_ e~~~ ~ ~ ~ ~ .~~~ —~ AT OO ~~~ AT~ ~NO ~ o~ ~
aaaNaNaNaNaNaNaNO A A A A AN A A A A A A AT OO AF OO0 A A A A A A A A A A M OO0 N O N
LM~ OO MO TOO T NO AT MOWOWNOAMTONAMT A>T P O AO0OT I~ OVOAOHANHWMHMANOL PO OMSO WS I O
1 O NOMNMMMETOOHOWOHONWWOWMANIDDDDHDVDNHDOITDHDOWOETMILT O AT ITONTODHDOOMNMT NOHOMOWOOWNMMETANAHNNAHAWOWON
OO ANDOMANWOWOWOVDOWOOILTOHDDLOMOOMOXOMETNOHOVDWOWODOMANVWOUILTOHOTLODODOMTHOWMLOMSNH 1O O™ O O o
G0 00 0O O OYW W W WL O~ WSO WO O 0WWOOMWOWOWOWOOWOW ST~ WWWWOWOSWLWWOWLLWLWLWLWWWOWOWOO
)))))))))))))))))))))) OFT O AN AN ~N ~ ~ ~ ~ ~~~ ~ ~ ~ OO OO ~ MmO ANT O I ~ ~ —~
N MOHOMOHOOOHO OO N F O NNNOOTOOT N NN N A A A A A A —d A4 10 A A A A " " "d A" 40 40NN —1MDHM
LWL T OAOMOMSE OO AN NTOEOVMOHNDOVWOTTOOTNATTOND AOODOATNNMM>EOVOMJPT OO M
AN AN OTANADDDDODDODND AT ONMUO LT TONOOTOLTNHNOWN I MOMOO0OTOOLNONNDDS AT MO T
OO TN NTOILSL IO TNDITOONDNHOODOLTNONOLL AT O OO0 ONOANATO~ OO MM A~
N <O O~ W0WOMET<FTOWOWMMO WO WOWOFII-0WWOVWAODNDVDOAAIDTTOMSEFTNOOMMANAANANAAAM I — — 1 1
[
)))))))))))))))))))))) AN O AT MNO ~~~~~~~~ —~ —~000WVW ~00 ~NO ~NH OOV ~ ~ —~
N OO ON T IFTFTOOOONOONONOOON A A A A A A A A A A A A A A " " AN 00D 0 O0M
—H OO0 WOWWOMOODLW WOV WOWOMOAOAMEI~-W AW ATOWIANL AN AHMOOMEOONHNODO AT OODO AN OWOWOTIr-owWwWwd™N
NDWOWWOMHEOHOTNOHTMIPTLOWIHIMNMODAITOVMOULNOWLOINNTIDODOOTMNMIT NI A AL~ OLTNO AN HOMSNLDWOWH OSSO HOM
O —H0OWOWOVANONONOIMHANMOMLU OAMOODWHWOWWWMOINOTANLULHOVDDVDOLMOOMNM AT 1TOMMONAT A~ | | MO0
— A A AT AN ANNOON N OO <O N Ao <O O ™~ I | I R IR I A | —
1 [ | | | [
))))))))) ~ e~~~ o~ o~ = = = e e~ o~ ~ e~~~ o~~~ —~= = = =z = = KK MMM
WO A NMT LW ~~~ ~ ~ ~ ~ ~ —~ —~ —~ —~ — O~ 0O WO~V ON AN A~~~ NMOITNOOAT N T MO MO MO
OO WOWOWOWOWLOWLOWLOTNNMTLT ANNMSTT OO~ AAATNAAAAN T~~~ N & — — — — O~~~ ¥~~~ 0 VO —— O -
((((((((((((((((((((( e((((((((((ennn((rrrrl(ll(ll(ll(ll(l
VDLVLLLLLLLLEZEZZZOOOOOOOOHULLLLLLLLLUKETTSTAHMAMMMMOLOLOULLLLLLLLLLLLDL

S80




Table S7. Bond lengths [A] and angles [deg] for 5b (20241015-Vickie).
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Symmetry transformations used to

generate equivalent atoms:
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Table S8. Anisotropic displacement parameters (A*2 x 10%3) for 5b (20241015-Vickie). The

+2hka*b*U12]

anisotropic displacement factor exponent takes the form: -2 pi*2[h*2a**2 U1l + ...
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