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General working methods:

All reactions were performed, if not stated otherwise under dried and deoxygenated argon atmosphere
using Schlenk or glovebox techniques. The used argon (>99.998%) was purified by a system of three
columns (deoxygenation by a BTS copper catalyst (BASF PuriStarR R3-15S) at ca. 100 °C, removing
moisture with silica gel, phosphorus pentoxide desiccant with indicator (Sicapent®) and calcium
chloride). glassware, spatulae, cannulae as well as filter papers were dried in a compartment dryer at
110 °Cfor at least one hour. Additionally, the glassware was heated with a Teclu burner (up to 1600 °C)
or if sensitive with heat gun (up to 550 °C) under active vacuum (<0.03 mbar) flushed with argon and
the kept under vacuum for min. 5 to 10 minutes. Sterile syringes were purged with argon three times
before use. The solvents were dried by standard procedures by refluxing over proper desiccants under
an argon atmosphere (n-pentane, petroleum ether 40/65 and toluene over sodium wire (0 = 2 mm);
diethyl ether stabilized with 3,5-di-tertbutyl-4-hydroxytoluene (BHT) and tetrahydrofuran over
benzophenone and sodium wire) for several days and distilled before use. Alternatively, diethyl ether
and toluene were dried using a Mbraun SPS-800 solvent purification system. Transfer of solvents or
solutions was achieved by the use of stainless steel cannulae (0 = 2 mm and 4 mm) connecting two
glass vessels, one of which was under argon overpressure and the other had a vent (commonly a
cannula was used) to the atmosphere. For filtration Schlenk frits or stainless steel cannulae (0 =1 mm
and 2 mm) with Whatman® Cytiva grade 595 cellulose filter paper or for finer residues Whatman® glass
microfiber filters (grade gF/B) or were used. After use, cannulas made of stainless steel were cleaned
with acetone, water and diluted hydrochloric acid and glassware by storage in a concentrated solution
of potassium hydroxide in 'PrOH for at least two days (in the case of glass frits only overnight) and in
diluted hydrochloric acid for several hours. Afterwards, the glassware was washed with water,
subsequently with demineralised water and acetone. glass joints were greased with OKS 1112 grease
or with PTFE paste (Carl Roth).

The chloro phosphanes 1a,b,c, 2a,b and 3b,c were synthesised according to literature procedures.’™

N,N’-dimethyl-ethylenediamine, = N,N’-diisopropyl-ethylenediamine, = N-methyl-and  N-isopropyl
ethanolamine, pinacol and catechol were purchased and used as received. 1,2-Dimethylaminobenzene
was prepared fresh following a reported procedure.® K[Fe(CO)4H] was synthesised from Fe(CO)s
following literature procedures and kept as a solid in the freezer (-40°C) until usage.®

Experimental protocols:

General procedure for the (attempted) reduction of chloro phosphanes 1a,2a,3b:
Method 1) In a Schlenk tube the phosphane (0.6 mmol, 1 eq.) was dissolved in 2 mL Et;0. In another
Schlenk tube a suspension of Li[AIH4] (0.9 mmol, 1.5 eq) in 3 mL Et;O was prepared. The Li[AlH4]



suspension was added slowly with a transfer canula to the phosphane solution under constant stirring.
After complete addition the canula was rinsed with 1 mL Et,0.

Method 2) In a Schlenk tube the phosphane (0.7 mmol, 1 eq.) was dissolved in 3 mL THF. While stirring
0.7 mL (0.7 mL, 1 eq.) of a Li-selectride solution in THF (c = 1 M) were added to the solution.

Synthesis of [tetracarbonyl(2-chloro-1,3-dimethyl-1,3,2-diazaphospholidine-«P)iron(0)] 1bFe:

1be: In 3 250 mL Schlenk flask 2.25 g (6 mmol, 1 eq.) Fe,(CO)s were suspended in 85 mL THF at 0 °C. In
a 50 mL Schlenk tube 1.01 g (7 mmol, 1.1 eq.) 1b were dissolved in 10 mL THF at 0 °C and then added
to the Fe;(CO)q suspension with a syringe. After the addition the syringe was rinsed twice with 2.5 mL
THF. Then the ice bath was removed and the dark red mixture was stirred for 2.5 hours at room
temperature after which the solvent was removed. The product was then sublimed from the crude
residue on a cold finger at 0 °C under a pressure of 8:1072 mbar. The yield could be increased if the
Schlenk flask was heated to 40 °C and the pressure was reduced to 4-102 mbar. The product was
obtained as yellow needles in moderate yields.

Yield: 820 mg, 39%; Melting point: 69 °C; Elemental analysis: calculated (%) C 29.99 H 3.15 N 8.74,
found (%) C30.00 H 3.33 N 8.55; MS: (El, 70 eV, selected data): m/z =558.0 [2M-CI-CO+0]*", 530.0 [2M-

Cl-2C0+0]*, 502.0 [2M-CI-3CO+O0]*, 474.0 [2M-Cl-4CO+0]*, 418.0 [2M-Cl-6CO+0]*, 362.1
[2M-CI-8CO+0]*, 306.1 [2M-CI-8CO-Fe+0]*, 318.9 [M-H]*, 285.0 [M-CI]*", 257.0 [M-CI-CO]*, 229.0 [M-
Cl-2C0J*, 201.0 [M-CI-3COJ*, 117.1 [M-Cl-Fe-4CO]*; IR (ATR diamond) in cm™: 2859 (w, v (C-H)), 2058
(s, v (C=0)), 1978 (w, v (C=0)), 1928(vs, v (C=0)); *H-NMR: (400 MHz, 298 K, THF-d8): 3.45 - 3.34 (m,

2H, C;Ha), 3.28 —3.22 (m, 2H, CoHa), 2.84 (d, *Jon = 16.9 Hz, 6H, N-CHs). *C{*"H}-NMR: (101 MHz, 298 K,

THF-d8): 213.4 (d, =20 Hz, CO), 51.3 (d, = 6 Hz, N-CHs), 33.0 (d, = 8 Hz, C;Ha); 3'P-NMR: (203 MHz,
298 K, THF-d8): 182.0 (Ssat, Yre,p = 47 Hz).

Synthesis of [tetracarbonyl(2-chloro-4,5-dimethyl-1,3,2-dioxaphospholane-kP)iron(0)]  3b™ and
[tetracarbonyl(2-chloro-2H-benzo[4,5-c]-1,3,2-dioxaphospholane-kP)iron(0)] 3cFe :

3b: In a 250 mL Schlenk flask 99 mg (0.3 mmol, 1 eq.) Fe,(CO)s were suspended in 2.5 mL THF at 0 °C.
In a 50 mL Schlenk tube 51 mg (0.3 mmol, 1 eq.) 3b were dissolved in 2.5 mL THF at 0 °C and then
added to the Fe;(CO)s suspension with a transfer canula. After the addition the canula was rinsed twice
with 1.5 mL THF. Then the ice bath was removed and the orange mixture was stirred for 1.5 hours at
room temperature after which the solvent was removed. An almost quantitative conversion was
observed by 3'P{*H}-NMR spectroscopy.

Conversion: >95% (estimated from 3'P{*H}-NMR); *H-NMR: (400 MHz, 298 K, THF-d8): 1.39 (s, 6H,
2xCHs), 1.30 (s, 6H, 2xCH3); 3C{*H}-NMR: (126 MHz, 298 K, THF-d8): 211.3 (d, Zsc = 22 Hz, CO), 92.5 (d,
2Joc =7.1 Hz, Me,C—0)), 25.2 (d, Upc = 6 Hz, —CHs), 24.5 (d, Jpc = 3 Hz, —CHs); 3'P-NMR: (162 MHz, 298 K,
THF-d8): 202.6 (Ssat, Yrep = 55 Hz).

3cfe: In a 250 mL Schlenk flask 2.54 g (7 mmol, 1 eq.) Fe,(CO)s were suspended in 30 mL THF at 0 °C. In
a 50 mL Schlenk tube 1.51 g (9 mmol, 1.2 mmol) 3c were dissolved in 50 mL THF at 0 °C and then added
to the Fe,(CO)q suspension with a transfer canula. After the addition the canula was rinsed twice with
10 mL THF. Then the ice bath was removed and the dark red mixture was stirred for 1.5 hours at room
temperature after which the solvent was removed. The product was obtained in 95% conversion
estimated from 3'P{*H}-NMR spectroscopy. Attempts to purify the crude product via common-work-up
was not possible. Inert column chromatography (h = 4 cm, o= 1 cm, Al;Os, PE, -20 °C) allowed the
isolation of 3¢, however, in negligible amounts. Vacuum distillation (Oil bath: 140 °C, Thermometer:



N.A., Pressure: 5- 10~ mbar) also allowed the isolation of 3¢ as an orange oil, but also in this case only
small amounts (less than a drop) were obtained as decomposition occurs at these temperatures.

Conversion: 94% (estimated from 3!P{*H}-NMR); Yield: — ; MS: (El, 70 eV, selected data): m/z = 319.0
[M]*,313.9 [M-CO]*, 285.9 [M-2C0]*, 257.9 [M-3CQ]*, 229.9 [M-4C0]*, 139.0 [M-Fe-4CO-CI]*’;'H-
NMR: (300 MHz, 298 K, CsDs): 6.66 (m, 2H, benzo), 6.53 (m, 2H, benzo); 3C{*H}-NMR: (76 MHz, 298 K,
CeDs): 210.6 (d, = 16 Hz, CO), 145.4 (d, = 8 Hz, benzo (CP*°-0), 124.8 (s, benzo(C™®), 113.5 (d, =7 Hz,
benzo(Cot)); 31 P-NMR: (122 MHz, 298 K, C¢Dg): 210.5 (Ssat, YUre,p = 74 Hz).

1,3,2-Diazaphospholidine Fe(CO)s complexes:

Synthesis of [tetracarbonyl(1,3-di(1-methylethyl)-1,3,2-diazaphospholidine-kP)iron(0)] 4af:

In a 100 mL Schlenk flask 1.35 g (6 mmol, 1 eq.) K[Fe(CO),H] were dissolved in 30 mLTHF at 0 °C.In a
25 mL Schlenk tube 1.09 g (5 mmol, 0.8 eq.) 1a were dissolved in 25 mL THF at 0 °C and then
added to the K[Fe(CO)sH] suspension with a transfer canula. After the addition the canula was rinsed
with 10 mL THF. Then the ice bath was removed and the yellow-brown mixture was stirred for 1.5 hours
at room temperature after which the solvent was removed. The crude product was extracted from the
residue with 50 mL (30+10+10 mL) n-pentane and the filtrate was dried to become a red oil. After
further purification via inert column chromatography (h = 11 cm, ¢= 4.5 cm, SiO; PE (2.5%
NEts), —20 °C) from which the first fraction (PE, 2.5% NEts) contained product. After removal of
solvent and drying under reduced pressure (3-1072 mbar) the product was obtained as a red-
orange oil in moderate yield.

Yield: 1.63 g, 67%; Elemental analysis: calculated (%) C42.13 H5.60 N 8.11, found (%) C41.83 H 5.65
N 8.14; MS: (El, 70 eV, selected data): m/z = 342.0 [M]**, 314.0 [M-CO]**, 286.0 [M-2CO]**, 258.0 [M-
3C0]J*", 230.0 [M-4CO]**, 173.1 [M-Fe-4CO-H]*"; IR (ATR diamond) v™ in cm™: (2970, 2934, 2872) (m,
v(C-H)), 2187 (w, v(P-H)), 2048 (vs, v(C=0)), 1971 (w, v(C=0)), 1919 (vs, v(C=0)); *H-NMR: (500 MHz,
298 K, THF-d8): 7.84 (d, Jpu = 344 Hz, 1H), 3.92 (m ,2H, C3H4), 3.24 (m, 2H, C;H4), 1.23 (d, *Jun = 6.5 Hz,
6H, 2xCHs), 1.15 (d, 3Jup = 6.5 Hz, 6H, 2xCHs); 3C{*H}-NMR: (125.78 MHz, 298 K, THF-d8): 214.5 (d, 2/pc
=21Hz, CO), 46.1 (d, ij,c =9 Hg, C2H4), 42.3 (S, CH(ME)z), 21.6 (d, 3-/P,C =7 Hz, CH3), 19.8 (d, 3./p,c =3 Hgz,
CHs); 3'P{*H}-NMR: (203 MHz, 298 K, THF-d8): 124.4 (Ssat, Jre,p = 30 Hz); 3'P-NMR: (203 MHz, 298 K, THF-
d8): 124.4 (dm, Ypy = 344 Haz).

Synthesis of [tetracarbonyl(1,3-dimethyl-1,3,2-diazaphospholidine-«P)iron(0)] 4bFe:

In a 500 mL Schlenk flask 4.06 g (20 mmol, 1 eq.) K[Fe(CO),H]] were dissolved in 180 mL THF at 0 °C. In
a 100 mL Schlenk tube 3.12 g (20 mmol, 1 eq.) 1b were dissolved in 40 mL THF at 0 °C and then added
to the K[Fe(CO)4H]] suspension with a transfer canula. After the addition the canula was rinsed twice
with 10 mL THF. Then the ice bath was removed and the mixture was stirred for 1 hour at room
temperature after which the solvent was removed. The crude product was extracted from the residue
with 60 mL (30+15+15 mL) n-pentane and then the red filtrate was dried to become a red oil. After
further purification via inert column chromatography (h = 10 cm, o= 4.5 cm, SiO; PE (5% NEt3), —20 °C)
from which the first fraction and also the second (PE:Et,0, 1:1 + 5% NEt3) contained product and were
combined. After solvent removal under reduced pressure (3-:1072 mbar) the product was obtained as a
red oil in good yield.

Yield: 4.23 g, 76%; Elemental analysis: calculated (%) C 33.60 H 3.88 N 9.79, found (%) C 33.41 H 3.99
N 9.78; MS: (El, 70 eV, selected data): m/z = 285.9 [M]*", 257.9 [M-CO]*, 229.9 [M-2CO]*, 201.9
[M-3C0]*, 173.9 [M-4CO0]*, 117.0 [M-Fe-4CO-H]""; IR: (toluene solution) in cm™ 3027 (m, C-H), 2054
(s, P=H), 1980 (s(br) CO), 1944 (vs(br), CO); *H-NMR: (500 MHz, 298 K, THF-d8): 7.47 (d, YJpu = 357 Hz,
1H), 3.28 —3.20 (m, 2H, backbone- C;H4), 3.13 —3.07 (m, 2H, C3H4), 2.75 (d, Ypn = 14.4 Hz, 6H, 2xN-Me)



B3C{'H}-NMR: (126 MHz, 298 K, THF-d8): 214.02 (d, ¥pc = 21 Hz, CO), 53.62 (d, =3 Hz, C,Ha), 34.58 (d,
= 7 Hz, N-CHs); 3'P{*H}-NMR: (162 MHz, 298 K, THF-d8): 144.1 (Ssat, Yrep = 29 Hz); 3'P-NMR: (162 MHz,
298 K, THF-d8): 144.0 (dm, YUpy = 358 Hz).

Synthesis of [tetracarbonyl(1,3-dimethyl-1H-benzo[4,5-c]-2,3-dihydro-1,3,2-diazaphosphole-
KP)iron(0)] 4c™e:

In a three necked 250 mL round bottom flask, equipped with a dropping funnel and a vacuum adapter,
1.03 g (8 mmol, 1 eq.) freshly prepared 1,2-dimethylaminobenzene was dissolved in 10 mL Et,O and
2.5 mL (18 mmol, 2.4 eq.) NEt; were added. The dropping funnel was charged with 7.5 mL Et,O and
0.7 mL (11 mmol, 1.4 mmol) PCls. The round bottom flask was cooled to 0 °Cin an ice bath and the PCl;
solution was added dropwise to the diaminobenzene over the period of 20 minutes. After the addition
was completed the dropping funnel was rinsed with 3 mL Et,0. The mixture was stirred for 1.5 hours
at 0 °C, after which the formed colourless suspension was filtered through a glass filter (P3) and the
residue was washed four times (20+10+30+20 mL) with Et,0. The solvent was removed from the filtrate
under reduced pressure (100 mbar) at room temperature. And the residual colourless powder was
suspended in 20 mL THF and added via a transfer canula to a cooled (0 °C) solution of 1.58 mg (8 mmaol,
1 eq.) K[Fe(CO)4H] in 30 mL THF in a 100 mL Schlenk tube. After addition the canula was rinsed with
20 mL THF. The reaction mixture was stirred at rom temperature for 30 minutes after which the solvent
was removed under reduced pressure (3-1072 mbar). After thorough drying the product was extracted
from the red residue with 100 mL n-pentane. Removal of the solvent under reduced pressure
(3102 mbar) gives a red-brown powder in moderate yield. Further purification via column
chromatography (h =10 cm, ¢= 1 cm, SiO,, PE:Et,0 (2.5% NEt3), —20 °C) is possible however leads to a
decrease of the yield below 10%.

Yield: 1.52 g, 59%; Melting point: 131 °C; Elemental analysis: calculated (%) C43.15H3.32 N
8.39, found (%) C 42.58 H 3.33 N 8.27; MS: (El, 70 eV, selected data): m/z (%) 333.9 [M]*",
305.9 [M-CO]*", 277.9 [M-2C0O]*", 249.9 [M-3CQ]*", 249.9 [M-3CO]*", 222.0 [M-4CQO]*, 182.0
[M-4CO-Fe+0]** 165 [M-4CO- Fe-H]**; IR (ATR diamond) v~ in cm™: 2932(m, v(C-H)), 2052 (m,
v(P-H)), 2029 (m, v(C=0)), 1910 (vs, v(C=0)); *H-NMR: (300 MHz, 298 K, THF-d8): 8.94 (d, YpH
= 358.4 Hz, 1H, P-H), 6.58 — 6.68 (m, 4H, CsHa), 3.10 (d, *Jpu = 11.9 Hz, 6H, N-CH3); 3C{*H}-
NMR: (76 MHz, 298 K, THF-d8): 212.1 (d, %pc = 20 Hz, CO), 138.8 (d, *Jpc = 2 Hz, CsHa4), 119.9
(s, CeHa), 107.9 (d, ¥pc = 5 Hz, CsHa), 28.0 (d, 2pc ) = 9 Hz, N-CHs); 3'P{*H}-NMR: (122 MHz,
298 K, THF-d8): 151.8 (Seat, Yrep = 33 Hz) 3'P-NMR: (122 MHz, 298 K, THF-d8): 151.8 (dhept,
Ypn = 356 Hz, 3Jpy = 12 Hz).

1,3,2-Oxazaphospholidine Fe(CO)s4 complexes:

Synthesis of [tetracarbonyl(3-(1-methylethyl)-1,3,2-oxazaphospholidine-kP)iron(0)] 5a:

In a 100 mL Schlenk flask 1.47 g (7 mmol, 1 eq.) K[Fe(CO)sH] were dissolved in 20 mL THF at
0 °C. In a 25 mL Schlenk tube 1.03 g (6 mmol, 0.9 eq.) 2a were dissolved in 10 mL THF at 0 °C
and then added to the K[Fe(CO)4H] suspension with a transfer canula. After the addition the
canula was rinsed with 5 mL THF. Then the ice bath was removed and the yellow-brown
mixture was stirred for 18 hours at room temperature after which the solvent was removed.
The crude product was extracted from the residue with 40 mL (20+10+10 mL) n-pentane and
the filtrate was dried to become a red oil. After further purification via inert column
chromatography (h = 11 cm, ¢= 4.5 cm, SiO, PE (2.5% NEt3), —20 °C) from which the first
fraction (PE, 2.5% NEt3) contained product. After removal of solvent and drying under reduces
pressure (3-:1072 mbar) the product was obtained as an orange oil in moderate yield.



Yield: 1.00 g, 47%; Elemental analysis: calculated (%) C 35.91 H 4.02 N 4.65 , found (%) C
36.47 H 4.31 N 4.67; *H-NMR: (500 MHz, 298 K, C¢Ds): 7.54 (d, Jpy = 375 Hz, 1H, P-H), 3.70
(dhept, 3Jpn = 9.2 Hz, 3y = 6.7 Hz, 1H, CHMe,), 3.44 (pent, 3Jun = 8.4 Hz 1H, O-CH,), 3.38 —
3.29 (m, 1H, O-CH,), 2.46 — 2.30 (m, 1H, N-CH,), 2.04 (m, 1H, N-CH,), 0.88 (d, 3Jun = 6.7 Hz,
3H, CHs), 0.71 (d, 3Jun = 6.7 Hz, 3H, CH3); 3 C{*H}-NMR: (126 MHz, 298 K, CsDs): 212.3 (d, 2Jpc
=22 Hz, CO), 67.5 (d, 2Jpc = 10 Hz, O-CH,), 44.5 (d, 2Jpc = 9.1 Hz, N-CH3), 40.1 (d, 2Jpc = 2.1 Hz,
N-CHMe,), 20.9 (d, 2Jpc = 7.7 Hz, CH3), 19.0 (d, Ypc = 7.7 Hz, CH3); 3'P{*H}-NMR: (203 MHz,
298 K, CeDs): 169.9 (Ssat, Urep = 32 Hz); 3'P-NMR: (203 MHz, 298 K, CsDe): 169.9 (dm, Ypy =
375 Hz).

Synthesis of [tetracarbonyl(3-methyl-1,3,2-oxazaphospholidine-kP)iron(0)] 5b*e:

In a 100 mL Schlenk flask 1.57 g (8 mmol, 1 eq.) K[Fe(CO)sH] were dissolved in 20 mL THF at 0 °C. In a
25 mL Schlenk tube 1.10 g (8 mmol, 1 eq.) 2b were dissolved in 10 mL THF at 0 °C and then added to
the K[Fe(CO)4H] suspension with a transfer canula. After the addition the canula was rinsed with 5 mL
THF. Then the ice bath was removed and the yellow-brown mixture was stirred for 18 hours at room
temperature after which the solvent was removed. The crude product was extracted from the residue
with 40 mL (20+10+10 mL) n-pentane and the filtrate was dried to become a red oil. After further
purification via inert column chromatography (h = 11 cm, @¢= 4.5 cm, SiO, PE:Et,0 (2.5% NEts), =20 °C)
from which the first (PE, 2.5% NEts) and second (PE:Et,0, 2:1,2.5% NEt;) fraction contained product.
After removal of solvent and drying under reduces pressure (3-1072 mbar) the product was obtained as
an orange oil in bad yield.

Yield: 660 mg, 32%; Elemental analysis: calculated (%) C30.80 H 2.95N 5.13, found (%) C31.59 H 3.39
N 5.14; IR (ATR diamond) v~ in cm™: 2906 (m, v(C-H)), 2250 (w, v(P-H)), 2057 (s, v(C=0)), 1972 (vs,
v(C=0)); H-NMR: (400 MHz, 298 K, CsDe): 7.34 (d, Upn = 382 Hz, 1H), 3.52 — 3.39 (m(br), 1H, O-CH,),
3.29 —3.21 (m(br), 1H, O-CHa), 2.23 (d, ¥Jpn = 13.7 Hz, 3H, N-CHs), 2.23 (m(br), 1H, N-CH,), 2.03 — 1.94
(m(br), 1H, N-CHa); 3C{*H}-NMR: (126 MHz, 298 K, CsDs): 212.5 (d, Ypc = 22 Hz, CO), 68.0 (s, O-CH.),
50.8 (s, N-CH,), 32.0 (s, N-CHs); 3'P{*H}-NMR: (203 MHz, 298 K, CsD¢): 179.4 (s); 3'P-NMR: (203 MHz,
298 K, CsDs): 179.4 (d, Ypn = 382 Hz).

Synthesis of [tetracarbonyl(4,4,5,5-tetramethyl-1,3,2-dioxaphospholane-kP)iron(0)] 6b™:

In a 100 mL Schlenk flask 1.05 g (5 mmol, 1 eq.) K[Fe(CO)sH] were dissolved in 20 mL THF at 0 °C. In a
25 mL Schlenk tube 950 mg (5 mmol, 1 eq.) 3b were dissolved in 5 mL THF at 0 °C and then added to
the K[Fe(CO)4H] suspension with a transfer canula. After the addition the canula was rinsed with 5 mL
THF. Then the ice bath was removed and the yellow-brown mixture was stirred for 1 hour at room
temperature after which the solvent was removed. The crude product was extracted from the residue
with 30 mL (10+10+10 mL) n-pentane and the filtrate was dried to become a red oil. After further
purification via inert column chromatography (h = 11 cm, @¢= 4.5 cm, SiO, PE:Et,0 (2.5% NEts), =20 °C)
from which the first fraction (PE, 2.5% NEts) contained product. After removal of solvent and drying
under reduces pressure (3-1072 mbar) the product was obtained as an orange oil in low yield.

Yield: 445 mg, 28%; Melting point: 37 °C; Elemental analysis: calculated (%) C 38.01 H 4.15, found (%)
C 39.30 H 4.55; MS: (El, 70 eV, selected data): m/z = 316.0 [M]**, 288.0 [M-CO]**, 260.0 [M-2CO]*",
232.0 [M-3C0O]*", 204 [M-4CO]*": IR (ATR diamond) v~ in cm™: 2985 (m, v(C-H)), 2321 (w, v(P-H)), 2056
(s, v(C=0)), 1988 (m, v(C=0)), 1925 (vs, v(C=0)); *H-NMR: (500 MHz, 298 K, CsDs): 8.06 (d, Jp1 = 409 Hz,
1H, P-H), 0.95 (s, 6H, C(CHs),), 0.70 (s, C(CHs),); 3C{*H}-NMR: (126 MHz, 298 K, CsDs): 212.43 (d, Upc =
23 Hz, CO), 88.1 (d, Upc = 6 Hz, C:Mes), 24.4 (d, 3Jpc = 5 Hz, C2(CHs)a), 21.7 (d, *Jec = 4 Hz, Co(CHs)a);
31p{1H}-NMR: (203 MHz, 298 K, CsDs): 196.4 (Ssat, Jre,p = 36 Hz); 3:P-NMR: (203 MHz, 298 K, C¢Ds): 196.4
(d, Ypn = 409 Hz).



Synthesis of [tetracarbonyl(1H benzo[4,5-c]-2,3-dihydro-1,3,2-dioxaphosphole-kP)iron(0)] 6c™:

In a 100 mL Schlenk flask 425 mg (2 mmol, 1 eq.) K[Fe(CO)sH] were dissolved in 10 mLTHF at 0 °C. In a
25 mL Schlenk tube 400 mg (2 mmol, 1.1 eq.) 3¢ were dissolved in 3 mL THF at 0 °C and then added to
the K[Fe(CO)4H] suspension with a transfer canula. After the addition the canula was rinsed twice with
3.5 mL THF. Then the ice bath was removed and the yellow-brown mixture was stirred for 2.5 hours at
room temperature after which the solvent was removed. The crude product was extracted from the
residue with 60 mL (15+10+10+10+10+5 mL) n-pentane and the red filtrate was dried to become a
yellow beige solid. The product can be recrystallized from a saturated n-pentane solution, however an
impurity (2 —5%) with a 6(3'P) chemical shift of 192 ppm was still observed. Further attempts to purify
the crude product via inert column chromatography (h = 11 cm, @¢= 4.5 cm, SiO, PE:Et,0 (2.5% NEt3),
-20 °C) lead to hydrolysis (7 in only small yields. If under the same conditions NEts is not used nothing
is collected in several fractions for several PE:Et,0 ratios.

Yield: 505 mg, 82% (crude product, after solvent removal; 2% impurity); MS: (El, 70 eV, selected data):
m/z (%) 307.9 [M]**, 279.9 [M-CO]**, 251.9 [M-2CO]**, 223.9 [M-3CO]**, 196.0 [M-4CO]**; IR (ATR
diamond) v~ in cm™: 2985 (m, v(C-H)), 2321 (w, v(P-H)), 2056 (s, v(C=0)), 1988 (m, v(C=0)), 1925 (vs,
v(C=0)); *H-NMR: (500 MHz, 298 K, C¢Ds): 8.67 (d, Ypn = 432 Hz, 1H, P-H), 7.26 — 7.21 (m, 2H, CsHa),
7.12-7.07 (m, 2H, CeHa); BC{*H}-NMR: (126 MHz, 298 K, THF-d8): 211.6 (d, 2/pc = 22 Hz, CO), 148.1 (d,
2 “Jpc = 6 Hz, CgHa), 125.3 (s, CeHa), 114.1 (d, 2 “Jpc = 7 Hz, CsHa); 3'P{*H}-NMR: (203 MHz, 298 K, THF-
d8): 228.7 (Ssat, Yrep = 40 Hz);3'P-NMR: (203 MHz, 298 K, THF-d8): 228.7 (d, Ypn = 432 Hz).

Synthesis of triethylammonium[tetracarbonyl([2-hydroxy-phenoxyl]-phosphinito-«kP)ferrate(0)] 7:
6cfe was synthesized from 900 mg (5 mmol, 1 eq.) of 3c and 1.06 g (5 mmol, 1 eq.) K[Fe(CO)4H]. The
crude product was charged on an inert column for purification (h = 11 cm, ¢= 4.5 cm, SiO;, PE:Et,0
(2.5% NEts3), —20 °C). An initial yellow band on the column stopped, after one third the height
and could only be eluted with THF (2.5% NEts). After removing the solvent from this fraction, a
colourless solid 7 was obtained in very low yield.

Yield: 80 mg, 4%; Elemental analysis: calculated (%) C 44.99 H 5.19 N 3.28, found (%) C 45.43 H 5.29
N 3.36; 'H-NMR: (500 MHz, 298 K, CsDs): 10.66 (s(br), 1H, O-H), 9.34 (s(br), 1H, N-H), 8.87 (d, Lpy =
414 Hz, 1H, P-H), 7.34 (dt, ®Jun = 8 Hz, 3Jun = 1.6 Hz, 1H, CeHa), 7.17 (dd, %Jun = 8 Hz, 3Jun = 1.6 Hz, 1H,
C6H4), 6.91 (m, XJP,H =94 HZ, 3JH,H =1.6 HZ, 1H, C5H4), 6.73 - 6.69 (m, 1H, C6H4), 1.96 (q, 3JH,H =73 HZ,
6H, N-CHz2-Me), 0.51 (t, *Jun = 7.3 Hz, 9H, N-CH,-CH3); **C{*H}-NMR: (126 MHz, 298 K, THF-d8): 215.7
(d, 2Jpc = 23 Hz, CO), 149.3 (d, 3Jpc = 4 Hz, HO-CgHa), 145.3 (d, 3Jpc = 16 Hz, P-O- C¢Ha4), 125.85 (d, *Jpc =
1.7 Hz, CeHa), 123.30 (d, *Jpc = 4.3 Hz, CsHa), 120.74 (d, *Jpc = 1.6 Hz, C¢Ha), 118.24 (d, *Jpc = 1.6 Hz, CeHa),
45.50 (s, N-CH>-Me), 8.06 (s, N-CH,-CHs); 3'P{*H}-NMR: (203 MHz, 298 K, THF-d8): 159.3 (Ssat, Jrep =
28 Hz); 3'P-NMR: (203 MHz, 298 K, THF-d8): 159.3 (d, Ypn = 414 Hz).
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Parameter Value

1 Title 42p5a0041¢
10.fid

Pollux Bruke
AV III 500 M
Prodigy

AK Prof.
Streubel
Name Brehn
PB-133
O01_H_NTF
E:\ \ Streube

2 Comment

3 Origin Bruker BioSp
GmbH

4 Owner nmrsu

5 Site

6 Spectrometgrect

7 Author

8 Solvent THF

9 Temperatue®8.0

1CPulse Sequense

11ExperimentiD

12Number of 16
Scans

13XReceiver G3ih

14Relaxation 0.5000
Delay

15Pulse Width0.8000

16Acquisition6.5536
Time

17Acquisition2019-10-141

Date 5:56:33
18Modificatioa019-10-141

Date 8:38:44
1Class

205pectrometf0.14
Frequency
21Spectral Widd®00.0

22 owest -1998.8
Frequency
23Nucleus 1iH

24Acquired S&EB536
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Figure 13 'H-NMR spectrum of 4b*e in THF-d8.
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13C NMR (126 &2THPYE,
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Parameter Value

1 Title 42p5a004
13.fid

2 Comment Pollux Bruke
AV III 500 M
Prodigy
AK Prof.
Streubel
Name Brehn
PB-133
013_C_cpd
THF E:\ \
Streubel 4
Bruker BigSj
GmbH
nmrsu

[

3 Origin

4 Owner
5 Site

6 Spectromesgrect
7 Author

8 Solvent  THF
9 Temperatuz€8.0
1Pulse 2gpg40
Sequence
11Experiment D
12Number of256
Scans
1Receiver GagR
14Relaxation 2.0000
Delay
15Pulse Widtth0.9000
16Acquisition1.8350
Time
17Acquisition2019-10-14"

Date 6:20:18
18Modificatior019-10-14"

Date 8:38:44
1XClass

20Bpectrometl&5.78
Frequency
21Spectral WBHA14.3
22 owest -1984.9
Frequency
23Nucleus 13C
249Acquired S&8536
255pectral Si2z81072
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Figure 14 13C{*H}-NMR spectrum of 4b*e¢ in THF-d8.
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Parameter Value

1 Title 42p5a004.1'
11.fid
2 Comment Pollux Bruke
AV III 500
MHz Prodigy
AK Prof.
Streubel
Name Brehr
PB-133
031_P_cpd.
THF E:\ \
Streubel 4
Bruker BigS
GmbH
nmrsu

3 Origin

Owner
Site
Spectromespect
Author

NGO ub

8 Solvent THF

9 Temperatu2€8.0

1CPulse zgpg30
Sequence

11Experiment D

12Number of32
Scans

13Receiver Gag2

14Relaxation2.0000
Delay

15Pulse Width1.9000

16Acquisition1.0486
Time

17Acquisition2019-10-14"

Date 6:00:05
18Modificatior019-10-14"

Date 8:38:44
1Class

20BpectromelP&2.48
Frequency
21Spectral Wi%$000.0
22 owest -38204.8
Frequency
23Nucleus 31P
24Acquired SiZ#1072
25Spectral Si262144
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Figure 15 31P{1H}-NMR spectrum of 4bfeé in THF-d8.



4cFe

H NMR (300 Mé.9FHE)358.4 H=z, 1H), 6.85 6.68=rh] S z361M)(d, Parameter  Value
1 Title 21m3a028.2
1.10.fid
2 Comment AK streubel
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Brehm
[e0] PB-272.E1
© 001 H_N
[ THF E\ \
L streubel 28
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I BioSpin
- GmbH
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U NOOWW 5 Site
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0] (o0} i 20Spectromet 300.13
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| 21Spectral  6009.6
i
1 ‘ l | 2lowest 12153
Frequency
OJH’ & 5 6 23Nucleus  1H
24Acquired 32768
ﬂ: ﬁ' 0) O Size
o o ™ © 25Spectral 65536

ize

\r
o
o
N
w
N
A
o
A

10 9 8
6/ ppm

Figure 16 'H-NMR spectrum of 4c*e in THF-d8.
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1 Title 21m3a028.2|
1.15.fid
2 Comment  AK streubel
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Brehm
PB-272.E1
013_C_cpd
THF E:\\
streubel 28
3 Origin Bruker
BioSpin
GmbH
N T O 4 Owner dmx300
oo O 5 Site
o N N 6 Spectromete spect
v
— O O 7 Author
- — 8 Solvent  THF

9 Temperature298.3
10Pulse 29pg30
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11Experiment 1D
12Number of 512
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Delay
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N~ O o~ 16Acquisition 1.8300
(\! O O [e)) 17 Acquisition  2021-05-267
o N . 1:58:00
- O o0 18Modification 2021-05-27T
- 0 N~ N Date 14:50:04
AN N . 19Class
~— o 20Spectromete 75.48
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21Spectral  21186.4
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Figure 17 13C{*H}-NMR spectrum of 4cFe in THF-d8.
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_NTHF E:\
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Bruker
BioSpin
GmbH
dmx300
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THF
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11Experiment 1D

12Number of 64
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Figure 18 31P{1H}-NMR spectrum of 4cFe in THF-d8.
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1 Title PCB230303p
5a034.10.fid
2 Comment  Pollux
Bruker AV
111 500 MHz
Prodigy
AK Prof.
Streubel
Name Brehm
PB-552
001_H_N
C6D6 E:\ \
Streubel 34
3 Origin Bruker
BioSpin
GmbH
4 Owner nmrsu
5 Site
6 Spectrometer spect
7 Author
8 Solvent c6D6
9 Temperature 298.0
10Pulse 230
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11Experiment 1D
12Number of 16
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13Receiver 30
ain
14Relaxation  0.5000
Delay
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16Acquisition  5.4526
Time
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Date 15:04:45
18 Modification 2023-03-06T
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Figure 19 'H-NMR spectrum of 5a€ in CeDs.




13C NMR (126 IbI2] T65€d22.3 Hz), 0780(A.Hz), 44186 (diz),
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Parameter  Value

1 Title PCB230303p)
5a034.11.fid

2 Comment  Pollux
Bruker AV
TI1 500 MHz
Prodigy
AK Prof.
Streubel
Name
Brehm
PB-552
013_C_cpd_
N C6D6 E:\
\ Streubel
34

3 Origin Bruker
BioSpin
GmbH
Owner nmrsu
Site
6 Spectromete spect
r

S

7 Author

8 Solvent  C6D6

9 Temperature 298.0

10Pulse 2gpg40
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11Experiment 1D

12Number of 512

Scans
13Receiver 192
Gain
14Relaxation  2.0000
Delay

15Pulse Width 10.7800
16Acquisition  1.8350
Time
17 Acquisition  2023-03-04T]
Date 15:38:58
18Modification 2023-03-06T
10:11:06

19Class

20Spectromete 125.75
r Frequency

21Spectral  35714.3
Width

22Lowest -2092.5
Frequency

23Nucleus  13C

24Acquired 65536
Size

25Spectral Size 131072

Figure 20 13C{*H}-NMR spectrum of 5a*¢ in CsDe.
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Prodigy
AK Prof.
Streubel
Name
Brehm
PB-552
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10Pulse 29pg30
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11Experiment 1D
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ERTIS

Scans

13Receiver 192
Gain

14Relaxation 2.0000
Delay

15Pulse Width 11.9000

16Acquisition  1.0486
Time

17 Acquisition  2023-03-04T
Date 15:41:56

18 Modification 2023-03-06T
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21Spectral 125000.0
Width

22Lowest -38209.6
Frequency
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Figure 21 31P{1H}-NMR spectrum of 5afé in CeDs.




5bFe

|H NMR (400 BJBIZ.3@ (e 381.5 Hz, 2H), 3.45 (s, OH),
8H), 2.0, Y Hz, 1H).

3293%s7 HE), 2.23 (d,

Parameter  Value
1 Title PCB230217t
4a035.10.fid
2 Comment  Instrument
Bruker AV 1
400 MHz
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Prof.Streub
el
Name
Brehm
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PB-551.5C
001_H_N
C6D6 E:\ \
streubel 35
3 Origin Bruker
BioSpin
GmbH
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6 Spectromete spect
r
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9 Temperature 298.0
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Figure 22 'H-NMR spectrum of 5b¢ in CeDs.
1C NMR (1266%95121247]&]22.4 Hz), 69.29 — 67.70 (m), 50.77, 31.97.
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1 Title PCB230221p
52010.11.fid
2 Comment  Pollux
Bruker AV
111 500 MHz
Prodigy
AK Prof.
Streubel
Name
Brehm
PB-551.5C
013_C_cpd_
N C6D6 E:\
\ Streubel
3 Origin Bruker
BioSpin
GmbH
4 Owner nmrsu
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6 Spectromete spect
r
7 Author
8 Solvent  C6D6
9 Temperature 298.0
10Pulse 29pg40
Sequence
11Experiment 1D
12Number of 1024
Scans
13 Receiver 192
14Relaxation  2.0000
Delay
15Pulse Width 10.7800
16Acquisition  1.8350
Time
17 Acquisition  2023-02-21T
Date 18:54:27
18 Modification 2023-02-22T
Date 17:48:31
19Class

20Spectromete 125.75

r Frequency

21Spectral  35714.3
Width

22lowest  -2140.2
Frequency

23Nucleus  13C

24Acquired 65536
Size
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Figure 23 13C{1H}-NMR spectrum of 5b*e in CsD,
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Parameter Value

1 Title PCB230221p
© 52010.12.id
™ 2 Comment  Pollux
) Bruker AV
o 111 500 MHz
Prodigy
N AK Prof.
-— Streubel
Name
Brehm
PB-551.5C
031.P_cpd_
N C6D6 Ex\
\ Streubel
10
3 origin Bruker
BioSpin
GmbH
4 Owner  nmrsu
5 Site
6 Spectromete spect
r
7 Author
8 Solvent  C6D6
9 Temperature 298.0
10Pulse 20pg30
. - : : ‘ Sequence
11Experiment 1D
183 181 179 177 175 12Number of 32
Scans
o/ ppm 13Receiver 192
Gain

14Relaxation  2.0000

15Pulse Width 11.9000
16Acquisition  1.0486

Time
17 Acquisition  2023-02-21T|
Date 18:58:06

18 Modification 2023-02-22T)
17:48:31

19Class

20Spectromete 202.44
r Frequency

21Spectral  125000.0
Width

22 Lowest -38209.6
Frequency

23Nucleus  31P

24Acquired 131072
Size
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Figure 24 31P{*H}-NMR spectrum of 5b*¢ in CsDe.

6bFe

1H NMR (500 98106 4 409.3 Hz, 1H), 0.95 (s, 6H), 0.70 (s, 6H). Parameter Value
66 1 Title PCB230221p5
2008.10.fid
n o 2 Comment Pollux Bruker
AV II1 500
‘ i ’ I\ MHz Prodigy
. . AK Prof.
o O Streubel
Name Brehm
PB-546.5C
001_H_N
C6D6 E:\ \
Streubel 8
3 Origin Bruker
BioSpin
GmbH
4 Owner nmrsu
5 Site
6 Spectrometer spect
7 Author
8 Solvent C6D6
9 Temperature 298.0
10Puise 230
Sequence

11Experiment 1D

12Number of 16
Scans

13Receiver Gain 71

14Relaxation  0.5000
Delay

15Pulse Width ~ 11.0000

16Acquisition  5.4526
Time

17Acquisition  2023-02-21T1

6:47:13

18Modification  2023-02-21T1]

19Class

20Spectrometer 500.04
. Frequency
21Spectral 12019.2
Width
dd 22 Lowest -2009.2

Frequency
23Nucleus H
24Acquired Size 65536

© 25Spectral Size 131072

~\7.16 C6D6

Figure 25 1H-NMR spectrum of 6bFe in CsDe.



13C NMR (126 IIbI2] T4V €d22.6 Hz), 83=06TdIz), 2435 (4,
J— 4.6 Hz), 2fY0 dHz).
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88.09
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site
Spectrometer
Author
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Temperature
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Scans
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14Relaxation
Delay
15Pulse Width
16 Acquisition
Time
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K
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PCB230221p5
2008.11.fid
Pollux Bruker
AV III 500
MHz Prodigy
AK Prof.
Streubel
Name Brehm
PB-546.5C
013_C_cpd_N
C6D6 E:\ \
Streubel 8
Bruker
BioSpin
GmbH

nmrsu

spect

C6D6
298.0
29pg40

1D
384

192
2.0000

10.7800
1.8350

2023-02-21T1
113:24

18 Modificat 2023-02-21T1
\'/ D;te‘ eeten 8:14:30
19Class
20Spectrometer 125.75
Frequency
21 Spectral 357143
Width
22Lowest -2093.4
Frequency
23 Nucleus 13C
L ) 24 Acquired Size 65536
25Spectral Size 131072
T T T T T T T T T T T T T T
o/ ppm
Figure 26 13C{IH}-NMR spectrum of 6bfe in CeDs.
Parameter Value
1 Title PCB230221p5a
008.12.fid
2 Comment Pollux Bruker
AV III 500
MHz Prodigy
AK Prof.
Streubel
m Name Brehm
<t PB-546.5C
o 031_P_cpd_N
C6D6 E:\ \
@ Streubel 8
@ 3 Origin Bruker
- BioSpin GmbH
4 Owner nmrsu
5 Site
6 Spectrometer spect
7 Author
8 Solvent C6D6
9 Temperature 298.0
10 Pulse zgpg30
Sequence
11Experiment 1D
12 Number of 32
Scans
13Receiver Gain 192

196.60 196.4
o/ ppm

Time

Date
19Class

22 Lowest
23 Nucleus

25Spectral

14 Relaxation 2.0000
T T 1 Delay
0 1 9 6 2 O 15Pulse Width ~ 11.9000
- 16 Acquisition 1.0486
17 Acquisition 2023-02-21T17
Date :17:00

18Modification ~ 2023-02-21T1
i1

20Spectrometer 202.44
Frequency
21 Spectral Width 125000.0

Frequency

24 Acquired Size 131072

30
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Size 262144
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Figure 27 31P{1H}-NMR spectrum of 6bfe in CeDs.
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Parameter Value

1 Title 43p5a021,1¢

10.fid

2 Comment Pollux Bruke
AV III 500 M
Prodigy
AK Prof.
Streubel
Name Brehn
PB-138
001_H_N TF
E:\ \ Streub«
21

3 Origin Bruker BioSg
GmbH

4 Owner nmrsu

5 Site

6 Spectromebgect

7 Author

8 Solvent THF

9 Temperatur€8.0

1CPulse Sequegi@
11Experimenti D
12Number of16
Scans
1XReceiver G@h
14Relaxation 0.5000
Delay
15Pulse dth0.8000
16Acquisition6.5536
Time
17Acquisition2019-10-231
Date 6:44:48
18Modificatior019-10-231
Date 7:49:24
1Class

205pectrometf0.14
Frequency

21Spectral Wid¥600.0

22 owest -1995.3
Frequency

24Acquired SEB536
255pectral Sias1072
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Figure 28 'H-NMR spectrum of 6¢¢ in C¢De.
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13C NMR (126 Mg—]ﬁZTHFQI&iZI -8 Hz), 148.679(Hz), 125.30 ,
114.06/6d.6.9 Hz).

Parameter Value

1 Title 43p5a021.
.13.fid
2 CommentPollux Bruk

AV III 500
MHz Prodig
AK Prof.
Streubel
Name Brehi
PB-138
013_C_cpd.
THF E:\ \|
Streubel 21
Bruker
BioSpin Gm
nmrsu

o

3 Origin

4 Owner
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6 Spectromesmect

7 Author

8 Solvent THF

9 Temperat2@8.0

1CPulse zgpg40
Sequence

11ExperimertD

12Number ofil024
Scans

1XReceiver G&R

14Relaxatior2.0000

Delay
15Pulse Widtt0.9000
16Acqui orl.8350

18Modificati@®19-10-23

Date 18:07:53
1Class
2Bpectromett25.78

Frequency
21Spectral 35714.3

Wwidth
22 owest -1985.2

Frequency

23Nucleus 13C
249Acquired S5836
25Spectral SiZ2@1072
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Figure 29 3C{*H}-NMR spectrum of 6cFe in CsDs.
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Parameter Value

1 Title 43p5a021.1¢<
1.fid

2 Comment Pollux Bruke
AV III 500|M

Prodigy
AK Prof.
Streubel
Name Brehmr
PB-138
031_P_cpd_|
THF E:\ \
Streubel 21

3 Origin Bruker BioSE
GmbH

4 Owner nmrsu

5 Site

6 Spectrometspect

7 Author

8 Solvent THF

9 Temperatu@o8.0

1CPulse Sequegpg30
11ExperimentlD
12Number of 32
Scans
13Receiver Gdia2
14Relaxation 2.0000
Delay
15Pulse WidtH 1.9000
16Acquisition TNPAS6
17Acquisition ZEte-10-23T
:48:39
18Modificatio2019-10-23T
Date 149:24
1Class
205pectromet202.48
Frequency
21Spectral Wit25000.0
22 owest -38204.8
Frequency
23Nucleus 31P
24Acquired Siz81072
255pectral Siz262144
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Figure 30 31P{IH}-NMR spectrum of 6¢Fe in CeDe.

IH NMR (500 IJ$IL) G5 (s, 1H)J8=-84dl Hz, 1 HY, =7 R8,(dt,
1.6 Hz, 1H), 7.30 — 7.14 (m, 2H), 6.94 /=680, (06,1016, 1677 1|l Hid,
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Parameter  Value
1 Title PCB230221p
52009.10.fid
2 Comment  Pollux
Bruker AV
III 500 MHz
Prodigy
AK Prof.
Streubel
Name
Brehm
PB-547.5C
001_H_N
C6D6 E:\ \
Streubel 9
Origin Bruker
BioSpin
GmbH
Owner nmrsu
Site
Spectromete spect
;

w

ENTEES

7 Author
8 Solvent  C6D6
9 Temperature298.0
10Pulse 2930
Sequence
11Experiment 1D
12Number of 16

Scans

13 Receiver 71
Gain

14Relaxation  0.5000
Delay

15Pulse Width 11.0000
16Acquisition  5.4526
Time
17 Acquisition  2023-02-217T
7:24:08

18 Modification 2023-02-217
Date 18:22:45

21Spectral 12019.2
Width
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Frequency

23Nucleus  1H

24Acquired 65536
Size
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Figure 31 *H-NMR spectrum of 7 in C¢De.
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Value
PCB230221p
5a009.11.fid
Pollux
Bruker AV
III 500 MHz
Prodigy

AK Prof.
Streubel
Name Brehm
PB-547.5C
013_C_cpd_
N C6D6 E:\
\ Streubel 9
Bruker
BioSpin
GmbH
nmrsu

Parameter
1 Title

2 Comment

3 Origin

IS

Owner

Site

6 Spectromete spect
r

@

7 Author
8 Solvent  C6D6
9 Temperature 298.0
10Pulse 2gpg40
Sequence
11Experiment 1D
12Number of 128

Scans
13Receiver 192
Gain
14Relaxation  2.0000
Delay
15Pulse Width  10.7800
16Acquisition  1.8350
17Acquisition  2023-02-21T
17:33:55
18 Modification 2023-02-21T
Date 18:22:46
19Class
20Spectromete 125.75
r Frequency
21Spectral  35714.3
Width
22Lowest -2004.2
Frequency
23Nucleus  13C
24Acquired 65536
Size

25Spectral Size 131072

260 240 220 200 180
o/ ppm

Figure 32 13C{*H}-NMR spectrum of 7 in CeDs.
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Parameter Value
1 Title PCB230221p5
2009.12.fid
2 Comment  Pollux Bruker
AV III 500
MHz Prodigy
AK Prof.
Streubel
Name Brehm
PB-547.5C
031_P_cpd_N
C6D6 E:\ \
Streubel 9
3 Origin Bruker
BioSpin
GmbH
4 Owner nmrsu
5 Site
6 Spectrometer spect
7 Author
8 Solvent c6D6
9 Temperature 298.0
10Pulse 29pg30
Sequence
11Experiment 1D
12Number of 32
Scans
13Receiver Gain 192
14Relaxation  2.0000
Delay
15Pulse Width 11,9000
16Acquisition  1.0486
Time
17Acquisition  2023-02-21T1
Date 7:37:40

18Modification  2023-02-21T1.
8:22:46

19Class
20Spectrometer 202.44
Frequency

21Spectral 125000.0
Width

22 Lowest -38209.6
Frequency

23Nucleus 31p

24Acquired Size 131072
25Spectral Size 262144

150 100 50 0O -50
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Figure 33 31P{IH}-NMR spectrum of 7 in C¢Ds.
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Single crystal X-ray diffraction studies of

1bFe
Crystal Habitus clear light yellow block  |Crystal size/mm? 0.2x0.15%x0.12
Device Type STOE STADIVARI Absorption correction multi-scan
Empirical formula CgH1oCIFeN204P
Tmin; Tmax 1.0000; 1.0000
Moiety formula C8H10CIFe N204 P
Formula weight 320.45 Radiation MoKa (A =0.71073)
Temperature/K 120.0 20 range for data 5.788 to 61.59°
collection/®
Crystal system monoclinic Completeness to theta 1.000
Space group Pc Index ranges -9<h<9,-9<k<9,-20
<1<20
alA 6.9354(6) Reflections collected 14397
b/A 6.4697(10) Independent reflections 3349 [Rint = 0.0155,
Rsigma = 0.0151]
c/A 14.1938(17) Data/restraints/parameter 3349/2/156
S
o/° 90 Goodness-of-fit on F2 1.049
p/° 97.364(8) Final R indexes [1>=20  R1=0.0189, wR> =
n1 0.0420
v/° 90 Final R indexes [all data] R:=0.0210, wR2 =
0.0429
Volume/A3 631.62(14) ’I/iaggest diff. peak/hole / e 0.25/-0.28
Z 2 Flack parameter -0.004(6)
pcalcg/Cm3 1.685
wmm? 1.534 CCDC Deposition
Number 2350418
F(000) 3240




4CFe

Crystal Habitus
Device Type

clear colourless plate
Bruker X8-KappaApexI|

Empirical formula C1oHsOsPFe

Moiety formula
Formula weight
Temperature/K
Crystal system
Space group
alA

b/A

c/A

o

o/
pre

y/°
Volume/A3
Z
pcalcglcm3
wmmt
F(000)

CI10H5Fe O6 P
307.96

100
orthorhombic
Pca2:
16.151(2)
10.4300(12)
6.8190(8)

90

90

90

1148.7(2)

4

1.781

1.467

616.0

Crystal size/mm3
Absorption correction

Tmin; Tmax

Radiation

20 range for data collection/®

Completeness to theta
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [1>=2c ()]
Final R indexes [all data]

Largest diff. peak/hole / e A3

Flack parameter

CCDC Deposition Number

0.35x 0.26 x 0.08
empirical

0.5417; 0.7461

MoKa (A= 0.71073)

7.572 t0 50.46°

0.995
-18<h<19,-12<k<12,-8<1<5
7821

1918 [Rint = 0.0646, Rsigma = 0.0551]
1918/1/166

1.024

R1 = 0.0345, WR2 = 0.0702

R1 = 0.0400, WR2 = 0.0725
0.37/-0.24

0.01(2)

2350419



6CFe

Crystal Habitus
Device Type

clear brownish colourless block Crystal size/mm?

STOE IPDS-2T

Empirical formula C12H11FeN204P

Moiety formula
Formula weight
Temperature/K
Crystal system
Space group
alA

b/A

c/A

a/°

pr°

y/°

Volume/A3

z

pcalcglcm3
wmm-t

F(000)

C12H11FeN204 P
334.05
123
trigonal
R-3
19.0115(5)
19.0115(5)
20.4834(6)
90

90

120
6411.6(4)
18

1.557
1.183
3060.0

Absorption correction
Tmin; Tmax

Radiation

20 range for data collection/®
Completeness to theta

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [1>=2c ()]
Final R indexes [all data]
Largest diff. peak/hole / e A3

CCDC Deposition Number

0.12 x 0.1 x 0.09
integration

0.6213; 0.9091

MoKa (A= 0.71073)

5.334 t0 50.5°

0.999
22<h<22,-22<k<22,-24<1<24
20708

2584 [Rint = 0.1008, Rsigma = 0.0473]
2584/0/187

0.940

R1=0.0236, wR2 = 0.0547
R1=0.0332, wR2 =0.0563
0.40/-0.32

2350420



