Ref. p. 329] 3 Radicals in metal complexes 89
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
3.7 Complexes of group 6 (Cr, Mo, W)
[CoMoS5] chemical oxidation 2.008 [O3MatT]
- dichloromethane
MM\VS\C/S\CS>T
S/C\S/ N ESR /293
electrochemistry, UV-VIS and IR spectroscopy, magnetic properties
[CoSisWT] ™ chemical oxidation 1.988 [O3Matl]
S N\ dichloromethane
Wj; ! /CS> ESR /293
S/C\S 3
powder 1.987
ESR /293
crystal structure, electrochemistry, UV-VIS and IR spectroscopy,
magnetic properties
[CoSe1sW] chemical oxidation 1.99 95Doul
SecSe NS powder
W( e :Cse> ESR /293
Se~ Se 3
electrochemistry, UV-VIS and IR spectroscopy, magnetic properties
[C10Cr04108]" y-irradiation of single crystals | g« = 2.0008 OTHyn|
T id gy=2.1142
°- solid state =
(COXCr > Cr(CO)s g-=2.0472
ESR /77
[C10010SW,] ™ y-irradiation of single crystals | g = 1.9899 OTHyn]
T id gy=2.2461
o solid state =
© O)SW/S\W (CO): g.=2.0900
ESR /77
[C1oHCr,0408]° electrochemically generated 2.0264 [OUSp1

H N

(CO)Cr > Cr(CO);s

(continued)
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90 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C1oHCr,0,0S]° (continued) 2-methyl-THF g1 =2.0471
2,=2.0326
ESR /103 2:=2.0018
Zay = 2.0272
IR spectroscopy, electrochemistry, MO calculations
[CioH/N,OsW]* electrolysis 2.0051 [O3Brul
S~ . acetonitrile H(CH;): 0.714
H,C—N_  N-W(CO); “N(—CH,): 0.784
N ESR/RT H(2,6): 0.386
H(3,5): 0.154
“N(=W): 0.870
methanol 2.0034
ESR/RT H(CHs;): 0.732
"“N(-CHj3): 0.828
H(2,6): 0.458
H(3,5): 0.121
“N(=W): 0.700
electrochemistry
[C1 1 HN,OsW]* reduction with potassium metal | 2.0041 [890Ib]]
kS THF “N(1): 0.668
— 14
_ g N(CN): 0.220
N C@N W(CO)s ESR /298 H(3,5): 0.165
H(2,6): 0.225
IR, UV-VIS and NMR spectroscopy, electrochemistry
[C1IN4JOsW]*™ electrochemical reduction 2.0040 [B90I1bZ
NC Cﬁ .- acetonitrile
- ESR /298
f CN
; NMR, IR and UV-VIS spectroscopy, electrochemistry
W(CO);
chemical reduction with KBH, |2.00251 97Rof
acetone W 0.187
“N(IN): 0.246
ESR /300 4N(2N): 0.166
“N(IN): 0.134

electrochemistry, HMO calculations

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 91
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C11H;Cr,040S]° electrochemically generated 2.0244 [©0Spr
Me T . THF / dichloromethane g: 6.3 (quartet)
Cr:53
(CO)SCr/S\Cr(CO)5 ESR /203 3. 14.9
2-methyl-THF g, =2.0437
2,=2.0274
ESR /103 g3 = 2.0025
Zay =2.0245
IR spectroscopy, electrochemistry, MO calculations
[C1,H,M0,N,O40] =~ reduction with potassium metal |[2.0047 SOK
- | THF Mo 0.185
N=, “N(azo): 0.705
(CO)SMO*N\\; N-Mo(CO)s ESR /295 N'(azo): 0.433
N H(3,6): 0.021
HMO calculations
[C1HNL,OgW,] ™ reduction with potassium metal |2.0070 86K
183yx7.
N T °— THF 14]\}72]. 0)3608715
N=\ SN
(CO)sW-N.  N-W(CO)s ESR /295 N'(azo): 0.418
N
HMO calculations
[C1,HsCr,00S]° electrochemically generated 2.0245 [O0Spr
Et T . THF / dichloromethane g: 3.0 (triplet)
Cr:54
(CO)Cr > Cr(CO)s ESR /203 56 146
2-methyl-THF g1 =2.0426
2,=2.0268
ESR /103 g3 = 2.0035
Zav =2.0243

IR spectroscopy, electrochemistry, MO calculations

[C12HsCrN4O4] -

N .-
_N
\
Cr(CO),
e
[N
N

reduction with potassium
THF
ESR /298

HMO calculations

2.0023

“N(1): 0.095
“N(2): 0.550
H(5): 0.332
H(6): 0.210

CAK

Landolt-Bornstein
New Series 11/26A2



92 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C1oHgCIN,O4] ™ reduction with potassium 2.0024 Z6K
N T .- THF “N(1): 0.482
W N H(3): 0.044
7 N enco ESR /298 N(4): 0.093
N H(CO) H(5): 0.469
T\HJ H(6): 0.020
7
HMO calculations
electrochemistry, UV-VIS spectroscopy O5W
[C1,HsCIN4O4] " reduction with potassium 2.0026 86K
. THF “N(1): 0.2
p j 14§( ). 0.239
N (3): 0.152
I/ . ESR /298 H(4): 0.024
| ~CrCO), H(5): 0.500
U H(6): 0.057
7
HMO calculations
[C1,HsCrN4O4] " reduction with potassium 2.0027 86K
N .- THF “N(1): 0.289
\ N H(2): 0.034
N ESR /298 N(3): 0.256
B H(6): 0.165
N HMO calculations
[C1,HsMON,O4] " reduction with potassium 2.0031 86K
14 .
Ty I o N, 0550
N ESR /298 9.0
7 \M co H(4): 0.07
N o(CO) H(5): 0.278
\ /1\\1 H(6): 0.220
HMO calculations
C,HgMoN,O4] " reduction with potassium . 86K
[Ci2Hs 404]" ducti ith p i 2.0026
NN .- THF “N(1): 0.486 J6K
N H(3): 0.033
7 Noco ESR /298 “N(4): 0.101
N 0(CO), H(5): 0.452
&Q H(6): 0.016
7
HMO calculations
electrochemistry, UV-VIS spectroscopy O5W
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Ref. p. 329] 3 Radicals in metal complexes 93
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C12HgMON,O4]* electrochemically generated 2.0029 [B5Ern]
‘ Nﬁ T o THF
N ESR /298
/Mo(CO)4
| A JN electrochemistry, UV-VIS spectroscopy
N reduction with potassium 2.0028 86K
THF “N(1): 0.28
“N(3): 0.26
ESR /298 H(5): 0.15
H(6): 0.15
HMO calculations
[C1,HN,O,W] reduction with potassium 2.0033 Z6K
N .- THF “N(1): 0.062
| E “N(2): 0.553
7Ny o) ESR /298 H(4): 0.062
\N/ 4 H(5): 0.278
\ 4 H(6): 0.216
=
HMO calculations
[C1:HgNL,O4W]*™ reduction with potassium 2.0032 S6K
N .- THF “N(1): 0.46
WﬁN N(4): 0.105
T Nwico) ESR /298 H(5): 0.46
.~ 4
T\} N
% HMO calculations
[C1,HN,OW] reduction with potassium 2.0024 86K
N . THF “N(1): 0.30
\ N h 14NE3§' 0.27
N ESR /298 01
W(CO) H(5): 0.15
‘ SN 4 H(6): 0.15
N HMO calculations
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94 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C1,H,CINOg] =~ electrochemical reduction or 2.0036 84K
chemical reaction 14
.- N(1): 0.570
O CHs THF H(2): 0.103
y H(3): 0.248
| ESR /300 H(CH): 0.506
\1‘\1 H(5): 0.290
Cr(CO)s H(6): 0.062
electrochemistry, HMO calculations
[C1,H,M0oNOg] *~ electrochemical reduction or 2.0038 84K
chemical reaction 1
—}'7 N(1): 0.580
O« CHs THF H(2): 0.105
/ H(3): 0.246
| ESR /300 H(CH;): 0.504
SN H(5): 0.272
Mo(CO)s H(6): 0.061
electrochemistry, HMO calculations
[C,H,NOgW] ™ electrochemical reduction or 2.0046 B4Kail
chemical reaction 1
T-— N(1): 0.560
Oy -CH; THF H(2): 0.126
H(3): 0.224
“ ESR /300 H(CHs): 0.480
SN H(5): 0.268
W(CO)s H(6): 0.080
electrochemistry, HMO calculations
[C13H,Cr00S]° electrochemically generated 2.0249 [O0Spr
iPr s THF / dichloromethane >Cr: 6.0
S, 7S: 14.5
(CO)sCr” " Cr(CO)s ESR /213
2-methyl-THF g1 =2.0457
2, =2.0282
ESR /103 2= 1.9991
Sy =2.0243

IR spectroscopy, electrochemistry, MO calculations
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Ref. p. 329] 3 Radicals in metal complexes 95
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C14H4Cr,N,0 0]~ chemical reduction 2.0035 RB6Gro|
ks THF *Cr: 0.070
‘Cr(CO)S SR/ 298 H: 0.246
[)\Ij ESR “N:0.859
y
Cr(CO)s NMR, IR and UV-VIS spectroscopy, electrochemistry
CisHsMo,N,010] ™ chemical reduction . B6Grol
[C14HsM0,N,0,0] hemical reducti 2.0042
- THF %9Mo: 0.150
I\(Io(CO)s ESR /298 H: 0.253
[)\fj "N:0.818
b
Mo(CO)s NMR, IR and UV-VIS spectroscopy, electrochemistry
[C14HN,O0W,] ™ chemical reduction 2.0061 B6Grol
B THF "W 0.286
W(CO)S ESR /298 1EI: 0.254
AN N:0.823
.
N
W(CO)s NMR, IR and UV-VIS spectroscopy, electrochemistry
[C14HsCIN,O4] ™ reduction with potassium metal |2.0023 [96Ern|
w/ﬁ j o 1,2-dimethoxyethane insufficiently resolved hfs
N ESR /300
Cr(CO),
S
~ HMO calculations
[C14sHsMON,O4] " reduction with potassium metal |2.0021 [O6Em]
T o 1,2-dimethoxyethane H(3): 0.405
H(4):0.155
7 ESR /300 14N 0.425

/

¥
¢[ >M0(CO)4
1§

s

HMO calculations

Landolt-Bornstein
New Series 11/26A2



96 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C14sHN,OW] reduction with potassium metal |2.0005 O6Em
W/ﬁ e 1,2-dimethoxyethane insufficiently resolved hfs
N ESR /300
N
_W(Co),
L
Q HMO calculations
[C14HgCIN,O4] " reduction with potassium metal |2.0026 O8VIC]
T . in the presence of cryptand $3Cr: 0.128
o THF H(3,3): 0.105
AN H(4,4"): 0.124
~_Cr(CO), ESR /295 H(5,5": 0.451
| SN H(6,6'): 0.075
= "N: 0.371
IR spectroelectrochemistry
[C14HsCrN,O,4] ™ spectroelectrochemically 2.0024 I5W
_ j . generated N (1,1'): 0.482
@N N= acetonitrile 5(3’3 ): 0.044
NOONT N(4,'4 ): 0.093
\crco), ESR /298 H(5,5"): 0.469
H(6,6'): 0.020
[C14HgMoN,O,]* electrolysis 2.004 [B5Mih|
95,97
”'Mo: 0.16
o— THF
o - H: 0.12
N ESR /291 H:0.10
 Mo(CO), H: 0.42
| N H: 0.07
/ "N: 0.35
electrochemistry, UV-VIS spectroscopy
[Ci4sHsMON,O4] " spectroelectrochemically 2.0026 95W
T generated 59Mo: 0.22
— - 14 N.
N N= acetonitrile N(l’,l ): 0.468
I\f N H(3,3): 0.033
N\ / ESR /298 N(4,4": 0.101
Mo(CO), H(5,5)): 0.452
H(6,6"): 0.016
[C14HoCr,0(S]* electrochemically generated 2.0264 [©90Sp1
Bu | THF / dichloromethane >Cr: 5.0
S. ¥8: 14.2
(CO)sCr” ™ "Cr(CO);5 ESR /193
(continued)
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Ref. p. 329] 3 Radicals in metal complexes 97
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C14HyCr,0,(S]* (continued) 2-methyl-THF 21 =2.0496
2,=2.0268
Za = 2.0254

crystal structure, IR spectroscopy, electrochemistry, MO calculations

[CisH2MOoN,O,] ** reaction of ligand with 2.0021 94 M
(norbornadiene)-Mo(CO), ”
(CO) T ot N(1): 0.364
Mo 4 acetone H(CH;): 0.364
ﬁN/ \Nj ESR /RT H(2): <0.015
4 a 14 .
N ’ H(5): 0.14
acetone H(6): 0.240
ESR / ENDOR / 245
“N(1): 0.360
H(CH;): 0.370
H(2): <0.005
“N@3):<0.2
H(5): 0.135
H(6): 0.245
[C15sH¢CIMoN,O,Re] *~ electrochemical generation 2.0014 OTMaf?Z]
. 185,187 .
N/M(\)I(\ICO)“T . dichloroethane Re: 1.1
— ESR /298
(i
*N\ /N
Re(CO);Cl electrochemistry, UV-VIS spectroscopy, luminescence
[CisH(CrNO,] ™ reduction with potassium B7Gog
_ o | 1,2-dimethoxyethane H(p): 0.360
H(o0): 0.170
\ ) / ESR /298 (©)
(CO),Cr / \
I‘\I
H;C MO calculations
[CisH;MoN;05] chemical reduction 1.9991 868
Bu T - THF 9Mo: 0.26
N ESR /298 N: 0.610
E __Mo(CO)3(CNCH;) H: 0.47
N
Bu

electrochemistry, UV-VIS and IR spectroscopy

Landolt-Bornstein
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98 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CisHx;N;0sW] chemical reduction 1.9998 868
/Bu - THF "W 0.62
N N 0.690
[ T W(CO),(CNCH,) ESR /298 H: 0.430
~
N
tBu
electrochemistry, UV-VIS and IR spectroscopy
[Ci6H5Cr,00S]° electrochemically generated 2.0244 [90Sp1]
53
Ph . pentane Cr:5.5
. B 3S:13.4
(CO)sCr~ " Cr(CO)s ESR /223
2-methyl-THF g1 =2.0413
2>, =2.0269
ESR /103 25 = 2.0024
Zav =2.0235
IR spectroscopy, electrochemistry, MO calculations
[C1HsMO0Og] ™ photochemical reaction 2.0048 [OTHan|
.- THF *>*"Mo: 0.20
O N H(3,5,6,8): 0.11
.I Mo(CO), ESR /298
/
() o
[CisHsMo,N,Og] =~ electrochemically generated 2.0022 OTMatT]]
Y 1 |TarF %59"Mo: 0.105
NN "“N: 0.228
(CO)Mo Mo(CO), ESR hyperfine
N~ W
g
[CisHsCIN,0,] ™ electrochemical generation 2.0022 [00OFat
§ e THF "N: 0.368
\ H(3): 0.308
A ESR /298 H(4): 0.278
_Cr(CO),
X
\ N IR and UV-VIS spectroelectrochemistry, electrochemistry, DFT
7

calculations

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 99
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CiHsN,O,W]*™ electrochemical generation 2.0049 00Far]
- THF "“N: 0.323
ESR /208 H(3): 0.406
\ .
W(co), H(4): 0.290
IR and UV-VIS spectroelectrochemistry, electrochemistry, DFT
calculations
[CisH1,CINO,] ™ reduction with potassium 87Gog]

]
H,C

1,2-dimethoxyethane
ESR /298

MO calculations

H(p): 0.38
H(o): 0.160
H(o-CH3;): 0.150

[C16H,5CrN;05] ** or chemical oxidation broad signal S6B
dichloromethane
ESR /113
[Ci6HpsCrN;05] " chemical reduction 1.9991
iPr k- THF 3Cr(1 Cr): 0.38
/1‘\1\ ESR /208 “N(2 N): 0.705
[ Mo(CO);(CN7Bu) H(CH, 2 H): 0.360
\W/ H(ipr): 0.180
iPr electrochemistry, UV-VIS and IR spectroscopy
[Ci6H2sMoN;05] chemical reduction 1.9967 868
iPr e THF #>¥Mo: 0.31
N ¥N: 0.705
E ~Mo(CO)y(CNiBu) ESR /298 H: 0.425
N H(#Pr): 0.150
iPr electrochemistry, UV-VIS and IR spectroscopy
[Ci6HpsN;Os W] *~ chemical reduction 2.0036 568
iPr - THF 'W: 0.65
N ¥N: 0.690
E W(CO)(CN7Bu) ESR /298 H: 0.410
N H(#Pr): 0.140
‘iPr

electrochemistry, UV-VIS and IR spectroscopy

Landolt-Bornstein
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100 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C7HsN30,0W,] reduction with potassium metal | 2.0067 89K
s THF BW: 0.165
W(CO)s 4N: 0.639
N ESR /298 H:0.161
/N7CH3
N
W(CO)s IR and UV-VIS spectroscopy, electrochemistry
[C7H23MoN,05P]* reduction with potassium metal | 2.0041 96H
in the presence of cryptand
—\ P wP *Mo: 0.312 93Pop
HiC—N_ N-Mo(CO);P(iPr); THF "Mo: 0.329
H(CHs;): 0.646
ESR /298 14N(~CHs): 0.738
H(2,6): 0.409
H(3,5): 0.087
“N(-Mo): 0.846
*1P: 2.650

electrochemistry, UV-VIS absorption, UV-VIS and IR

spectroelectrochemistry

[C17H2sN,0;PW]* reduction with potassium metal | 2.0087 [93Brul
_ ° THF H(CH3) 0617 93Pon
H;C—N_ N-W(CO),P(iPr), N(-CH3): 0.709
7 ESR /298 H(2,6): 0.394
H(3,5): 0.077
“N(-W): 0.862
'P: 3.235
electrochemistry
[CisHgN4O1gW,] ™ reduction with potassium metal | 2.0052 86K
T._ THF “N(1): 0211
W(CO)s “N(2): 0.423
(O H(o 031
/N*N
(CO)sW HMO calculations
[C1sHgN,O1gWo] ™ reduction with potassium metal | 2.0046 86K
s~ | THF “N(1): 0.378
7 \__/ N T .
(CO)sW—N N-W(CO) H(2): 0.132
’ M ®  |ESR/298 14N(3): 0.132
H(5): 0.199
H(6): 0.144

HMO calculations

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 101
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[CisHsCrN,Og] ™~ reduction with potassium metal 2.0040 S6K
Q ESR /295
Cr(CO)4 HMO calculations
[CgHsMo0Og] ™ photochemical reaction 2.0053 [OTHan|
.- THF *Mo: 0.39
H(1,3,6,8): 0.14
O O, ESR /298 ( )
‘ /Mo(CO)4
O 0 1,2-dimethoxyethane 2.0053
ESR /298 *"Mo: 0.37
H(1,3,6,8): 0.14
[C1gHsMo,N,O5] " reduction with potassium metal 2.0050 86K
14
N :0.6
(CO)Mo,_ THF (azo)
o
QN ESR /295
Mo(CO)4 ENDOR / 220 or 250 “N(1): 0.24
H(3): 0.186
H(4): 0.00
H(5): 0.255
H(6): 0.054
HMO calculations
[CisHgN4OsW, ]~ reduction with potassium metal 2.0089 86K
CORW,_ — |~ THE
N2
/N NN / ESR /295
W(CO), HMO calculations
[CisH 4Cr] chemical reaction 1.9911
53 .
j o chloroform / dimethylformamide Cr: 1.749
ores L H(1.4): 0.240
| H(2,3): 0.450
i ESR /223 H(9): 0.350
O chloroform / dimethylformamide gj: 2.0089
1:1 g0 1.9810

ESR /173

Landolt-Bornstein
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102 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CisHx0N;0; W]~ chemical reduction 2.0014 568
°— 183yy7.
tBu j THF ) W 0.61
SR /298 N: 0.700
[ W(CO)(CN7Bu) ESR H: 0.420
lBu
electrochemistry, UV-VIS and IR spectroscopy
[CioH{;M00,]* photochemical reaction 2.0003 [OTHan]
T . toluene 9"Mo: 0.50
O \ H(3,5,6,8): 0.10
O /Mo(cp)(CO)z ESR /298
[CyoHgCryNgOg] ™~ reduction with potassium | 2.0033 86K
metal 53
Cr: 0.11
(CO)4Cr\ THE 14N(az,0): 0622
@ >_® N'(azo'): 0.459
ESR /295
Cr(CO)4 HMO calculations
[CyHgMo,NgOg] =~ reduction with potassium | 2.0045 85K
metal 95,970 1.
(CO)4M0 ) Mo: 0.22 6K
@ >_O N'(azo'): 0.420
ESR /295 H(3',5": 0.017
MO(CO)4 HMO calculations 86K
electrochemistry, UV-VIS and IR spectroscopy
[CaoHgN4OgW,] ™~ electrolysis 2.0051 90K
_ *- | dichloromethane HS(’S ) ) 062233
py): 0.
_ O veweo Ny
(CO)SW*N/\\:%N A\ > ESR /298 N(azo): 0.55
electrochemistry, IR and UV-VIS spectroscopy
[CoHgNzOsW, ]~ reduction with potassium | 2.0068 S6K
metal 183
W:0.415
(CO)W_ N )
Q_< >_O N'(azo'): 0.415
ESR /295
W(CO)4 HMO calculations

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 103
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CyoH4CN,0,4] ™ electrochemical generation | 2.0044 [00Far
CH, - n-PrCN "N 0.082
H;C A H(2): 0.361
| ESR /183 H(3, CHs): 0.007
AN H(4, CH;): 0.363
_Cr(CO), H(5): 0.317
AN
N
|
H, e Y - -
3 IR and UV-VIS spectroelectrochemistry, electrochemistry, DFT
CH, calculations
electrochemical generation |[2.0049 00Far
THF "N: 0.023
H(2): 0.425
ESR /298 H(4, CHs): 0.304
H(5): 0.160

H,C

IR and UV-VIS spectroelectrochemistry, electrochemistry, DFT

calculations
[Cy0HsMoN;05] chemical reduction 1.9999 568
95,97
iPr T - | THF “'"Mo: 0.30
‘ RN o ESR /298 N: 0.705
[ MoCoysfemN ) H: 0.425
SN H(Pr): 0.150
‘iPr CH;
electrochemistry, UV-VIS and IR spectroscopy
[Cy0HsMOoN,O;3P] ™~ electrolysis 2.0025 Z8OIb
/ﬁ T o acetonitrile 31p: 2.88
14 .
1 N(1): 0.45
/N\ ESR /298
/MO(CO)3(PlPr3)
X
I\BJN
IR and UV-VIS spectroscopy, electrochemistry
[CooH27N,O;PW]*™ electrolysis 2.0016 [880Ib|
If/ﬁ T o acetonitrile p:1.93
AN ESR /298
| W(CO)(PiPry)
I\H N
o

IR and UV-VIS spectroscopy, electrochemistry

Landolt-Bornstein
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104 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] |a-Value [mT] add. Ref.
[Cy1H13M00,4] ™ photochemical reaction 1.9957 [PTHan|
K toluene 99"Mo: 1.12
H(1,3,6,8): 0.10
O O, ESR /298 ( )
T mocprcoy
(J
[Co,HgN4O1 s W3] electrochemical reduction |2.0031
_ _ “]*- |THF “N(1): 0.34
= = H(2): 0.17
(CO)sW N@—@N W(CO)s ESR /208 141(\1()3)_ o
N/ S
W(CO), H(6): 0.34
IR and UV-VIS spectroscopy, electrochemistry
[CHgNGO1gWo] ™ electrolysis 2.0039 90K
143\7.
— NN = ~|*~ | dichloromethane N: 0.493
(CO)SW*NQ—Q )—@N*W(CO)S
N- ESR /298
electrochemistry, IR and UV-VIS spectroscopy
[CyoH 1 gMON,O4] ™ electrochemically 2.00333 99Fe¢]
generated 4
N(9,14): 0.52
THF
ESR /293
electrochemistry, UV-VIS spectroscopy and
spectroelectrochemistry
electrochemically 2.0028 95Kall
generated 4
N(pz): 0.374
THF “N(py): 0.163
RSR /298 H5:0.163
H3, H,,: 0.108
H6: 0.052

electrochemistry, IR and UV-VIS spectroelectrochemistry

[C22H23CrO¢] ”
j o+

; \ ; /COOEt

Cr
0C” [
oc €

EtOOC

(continued)

oxidation with [FeCp,]"
in dichloromethane

dichloromethane

ESR /298

1.9936

3Cr: 1.68
C: 0.91

©2Conl
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Ref. p. 329] 3 Radicals in metal complexes 105
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[C2Hy3CrO,] ™ (continued) dichloromethane/THF g1 =1979
2 =1.995
ESR /77 2 =2.007
electrochemistry, MO calculations
[CyoH9MON;05] chemical reduction 1.9986 568
. 9597\ f .
‘tBu CH—J THF ) Mo. 0.37
/N\ ESR /298 N: 0.700
E __Mo(CO)TtC=N ) H: 0.420
N
tBu CH;
electrochemistry, UV-VIS and IR spectroscopy
[CyoH33sMoN;05] chemical reduction 1.9967 868
.- THF "N: 0.670
)(éy ]
N
[ Mo(CO);(CN/Bu) ESR /298
o
N
Cy
electrochemistry, UV-VIS and IR spectroscopy
[C23H33MoN,O5P] reduction with potassium |[2.0022
SN .- THF *'p: 3.57
X “N(1): 0.10
= \M (CON(PBuY ESR /298 4N(2): 0.519
N O (FEYs H(5): 0.2067
\ P H(6): 0.30
IR, UV-VIS and NMR spectroscopy, electrochemistry
[C23H33MoN,O5P] reduction with potassium |[2.0017
N T .- THF *'P: 1.760
) “N(1): 0.26
N ESR /298 N(3): 0.26
\N/MO(CO)S(P Buy) H(5): 0.13
\ A H(6): 0.13
N
IR, UV-VIS and NMR spectroscopy, electrochemistry
[C23H33MoN,O5P] reduction with potassium |[2.0027
N .- THF *'p: 3.44
1 N ESR /208 “N(1): 0.45
= .
Mo(CO),(PBuy) H(5): 0.45

e

o

IR, UV-VIS and NMR spectroscopy, electrochemistry

Landolt-Bornstein
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106 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[Cy3H33MoN,O;3P] ™ electrolysis 2.0025 [88OIH|
N .- acetonitrile 3p:4.13
Iﬁﬁ “N(1): 0.46
N : 0.
& ESR /298 H(5): 0.46
/Mo(CO)3(PBu3) U
N
\ |
IR and UV-VIS spectroscopy, electrochemistry
[CyoH33N30s W] *~ chemical reduction 2.0037 868
.- THF "N: 0.680
X R
N
E /W(CO)3(CNtBu) ESR /298
N
Cy
electrochemistry, UV-VIS and IR spectroscopy
[C24HN,O g W] ™ reduction with potassium |[2.0052 96 W
metal 18W: 0.139
THF H(1): 0.166
H(3): 0.025
ESR /298 N: 0.458
electrochemistry, UV-VIS spectroscopy
chemical reaction 1.9903
53 .
chloroform / dimethyl- Cr: 1.782
formamide 1:1 H(1,4): 0.250
H(2,3): 0.442
ESR /223
chloroform / dimethyl- g): 1.9998
formamide 1:1 g1: 1.9749
ESR /173
[CsH24CINOg] = chemical reaction 2.00398 B9PTO]
0 e THF “N: 0.8
H:0.21
Bu Bu ESR /293
{\I\
O oo
(0]

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 107
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[C24H2:sMOoNOg] =~ chemical reaction 2.00398 Z9P
0 e THF “N: 0.78
H: 0.2
Bu Bu ESR / 293
N
(;[ /Mo(CO)4
0]
[C,sH»CrNOs] chemical reaction B6Sell
L hexane *N: 0.560
Me H(CH,-p): 0.230
ESR /298 H(CH;-0): 0.115
Me H(CH;3-m): 0.115
L Me
(0C)sCr—C=N-C Me
Me
crystal structure, IR and UV-VIS spectroscopy,
Me electrochemistry
[Ca6H33MON;05] chemical reduction 1.9980 568
e~ |THF "N: 0.680
X &
. ESR /298
[ Mo(CO)5—C=N
Ny
N
Cy CH;
electrochemistry, UV-VIS and IR spectroscopy
[CaH36F12M0,N,040] % chemical reaction 2.0048 [B6Fell
CF, |2+ | powder
CF
E@ o)>e< ’ ESR /RT
N OO
0O—Mo 0—0,
ol ol N
O
CF, magnetic susceptibility, UV-VIS spectroscopy
[C,7H5,CrNOPSi] * chemical reaction 1.9979 [OTHeq

CH,SiMe
0

hexane

ESR /298

crystal structure

H(CH,, a): 1.20
H(CH,, b): 0.10
diastereotopic
*'P: 2.60

N 0.50
H(cp): 0.06

Landolt-Bornstein
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108 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329

Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.

[C28H18Cr2N408] - reduction Wlth BU4NBH4 20021 99K

T ° acetone “N:0.339
/CgCOM
HG N NFPh ESR /298
/ N\
PN N / CH,
Cr(CO),

electrochemistry, UV-VIS spectroscopy, spectroelectrochemistry

[C28H18M02N408] . reduction with BU4NBH4 2.0029 99K
Mo(CO)ﬂ * acetone 99 Mo: 0.247
HC N N-Ph "“N: 0.335
3 y ESR /298
7N )
Ph—N_ N CH,
Mo(CO) electrochemistry, UV-VIS spectroscopy, spectroelectrochemistry
[C23H|8N408W2] . reduction with BU4NBH4 2.0036 99K
T °T acetone “N: 0.330
W(CO),
e N NFh ESR /298
Ph— [\
NN CH,
W(CO)4
electrochemistry, UV-VIS spectroscopy, spectroelectrochemistry
[C30H43M0,N505P,S4]° photolysis in the presence 2.006
T . of spin trap 14
Ar N:0.339
1‘1\‘1/87P(0Et)2 dichloromethane
A}M0<S ESR /298
T‘\I S\N/N%O
S /
S—Mo e} N
S 0 Ph
(Et0),P—S " O-¢:
\
Ar = p-tolyl
CH; prow UV-VIS spectroscopy
[C3Hs3CrN;0,4] % electrochemically generated | no X band signal 00M]]
. at Q band:
dichloromethane
1.98
ESR /10
|D| =0.52 cm’
E/D=0.05

MeO

electrochemistry, UV-VIS and resonance Raman spectroscopy
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Ref. p. 329] 3 Radicals in metal complexes 109
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C3,HMoNgO4Ru] ** electrochemically generated | 1.9964 [PTMatI]
T o+ . 14
Kﬁ dichloroethane N: 0.24
N
/NN ESR
(bpY)lek /MO(CO)4
=
U
\ electrochemistry, UV-VIS spectroscopy
[C3,H3CrNOg] ™ chemical reaction 2.0034 B9Kar
/Bu e THF >Cr: 0.24
14
o) N: 0.79
>Cr(CO)4 ESR /298 H(3): 0.27
Bu N H(7): 0.27
O ,VL H(9): 0.22
Bu tBu
[C3,H3yMoNOg] =~ chemical reaction 2.0045 89K
Bu - THF *"Mo: 0.38
0 ESR /2 N 0.78
~Mo(CO), SR /298 H(3): 0.28
Bu N H(7): 0.28
o J H(9): 0.22
Bu Bu
[C3,H30NOgW]*~ chemical reaction 2.0080 B9Kar]
/Bu e THF "W 0.24
O ESR /298 N 080
/W(CO)4 H(3): 0.24
Bu N H(7): 0.24
0O l H(9): 0.24
Bu Bu
[C33:H;MoN,4O-PRe] * electrochemical generation |2.0022 OTMatZ]
. dichloroethane 183187Re: 1.7
Ma(co), | ;17
ESR /298

0

N/
Re(CO);PPh;

electrochemistry, UV-VIS spectroscopy, luminescence
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110 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C34H5;M0,N505P,S4]° photolysis in the presence of |2.007
T. spin trap N: 0.339
Ar - 0.
ILI/S*P(OEt)z dichloromethane
Il
,?}Nm(s ESR /298
S0 o Ty
(OEt),P—S” 0-(.
\
R’
=pr Ar =m=xylyl UV-VIS spectroscopy
[C34HgoMON,O,P,]*~ reduction with potassium 2.007
metal
SN .- *1P: 3.40
P THF N(2): 0.44
7N
_Mo(CO),(PBus), ESR /298
N
P
IR, UV-VIS and NMR spectroscopy, electrochemistry
[C34HgoMON,O,P,]*~ reduction with potassium 2.0024
metal
N T .- S'P(2 P): 1.974 g6K
\ 1] THF “N(2 N): 0.283
= 14
N(2 N): 0.24
| NA IR, UV-VIS and NMR spectroscopy, electrochemistry
[C34HgoMON,O,P,]*~ reduction with potassium 2.0017
metal
N .- 'P:3.55
17' X THF "N(1): 0.43
=
H(5): 0.43
_Mo(CO)(PBus), ESR /298 ®
N
I\B Q IR, UV-VIS and NMR spectroscopy, electrochemistry
[C34HgoMON,O,P,] * reduction with potassium 2.0014
metal
K} j . — 31P: 1.593
]\} THF “N(1): 0.18
N N(3): 0.18
\N/MO(CO)Z(PBuS)Z ESR /298 H(S) 0.488

(§

IR, UV-VIS and NMR spectroscopy, electrochemistry

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 111
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C3sH2sMoOsP,] irradiation of precursor in the P5Mey]
presence of ligand 31
0 Ph, T‘ 31P(l): 0.928
N THF P(2): 0.928
O | Mo(coy,c
¢ =P ESR /298
o Ph,
IR spectroscopy, electrochemistry
[C3sH4MONO,]* chemical reaction 1.9950 R9Pr0]
95,97 .
O/N{OCp(CO)z T . THF 14N'N([)O’};).85
B : 0.
o NI;/ Bu ESR /293 H:0.23,0.22,0.19
(0]
Bu Bu toluene %Mo: 0.85 B9Kari
“N: 0.77
H(7): 0.22
H(9): 0.18
[C3sHuNOW]® chemical reaction 1.9851 S9P
o—Wep(coy,  |* THE g .66
¢[ Q ESR /293 o
[C36H27M005P2] ° irradiation 2.009 M
O  Ph, K THF 'P(1): 0.97
{ *'P(2): 0.96
g | /Mo(CO)2Cp' ESR /298
P
0O Ph
dichloromethane 2.005
ESR /298 *>*"Mo: 0.068
'P(1): 0.826
'P(2): 0.826

IR spectroscopy, electrochemistry

Landolt-Bornstein
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112 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C37H2sMoO4P,] * irradiation of Cp',Mo,(CO)sin | 2.008 P5Mey]
the presence of ligand 3
) Ph, T‘ P(1): 1.00
P , THF 'p(2): 0.38
o | Mo(CO);Cp
PPh, ESR /298
O dichloromethane 2.004
ESR /298 >Mo: 0.052
31P(1): 0.245
3'P(2): 0.902
IR spectroscopy, electrochemistry
[C37HyeMoO,P,]* irradiation of Cp',M0,(CO)sin | 2.004 95Meyl
the presence of ligand 3
O Ph, K P(1): 1.01
P\ dichloromethane 'P(2): 1.01
Mo(CO),Cp H(1): 0.29
p ESR /298 H(2): 0.29
o Ph
IR spectroscopy, electrochemistry
[C37H30MoNO4P,]* irradiation of Cp',Mo,(CO)sin | 2.006 [O5Mey
the presence of ligand .
O Ph, T . P(1): 0.96
R THF *'P(2): 0.96
H;C—N M '
. | JolCORCr ESR /298
o Ph, .
dichloromethane 2.007 [O5Mey|
ESR /298 1P(1): 0.94
'P(2): 0.94
IR spectroscopy, electrochemistry
[C3sHsgN,OgP, W] *~ reduction with potassium metal | 2.0037 [B90IbT]
B e acetonitrile 3P(1): 1.028
C=N-W(CO),(PBu;) Sp(4): 0.668
= ESR /298 N(1): 0.668
N | “N(CN): 0.334
N N (3,5): 0.164
W(CO)4(PBus) H(2,6): 0.216

IR, UV-VIS and NMR spectroscopy, electrochemistry

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 113
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C43HgsCrNOgP] *~ chemical reaction 2.0040 S9K
/Bu “|*- |THF 3P 5.67
14
0 N: 0.73
>Cr(CO)3(P(OBu)3) ESR /298 H(3): 0.21
Bu N H(7): 0.21
0 % H(9): 0.21
Bu Bu
[C43HssMOoNOgP] ™ chemical reaction 2.0005 B9Kar
/Bu “]*- | THF ***"Mo: 0.76
31
0) P:3.78
N
Mo(COyPOBu),) | PR/ “N: 0.78
Bu N H(3): 0.24
0 H(7): 0.24
H(9): 0.24
Bu Bu
[C46Hs4B,Cr]*~ electrochemical generation |2.0058 O6ETs
T._ DME HB: 078
B@ ESR /238
\
Cr
2
&
2 electrochemistry, NMR spectroscopy
[Cs;HosN,OgP,W,] *~ reduction with potassium 2.0049 95B
T . metal in the presence of 183W. 022
W(CO)5(PiPrs), cryptand H(2): 0.059
< THE H(3): 0.199
| P 31p: 1.502
ESR /298 "“N: 0.432
=
|
N electrochemistry, IR and UV-VIS spectroscopy,

spectroelectrochemistry

Landolt-Bornstein
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114 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[Cs3H4, CICINGO] * chemical reaction 1.93 94K
solid state
magnetic measurements
chemical reaction 1.89 94K
solid state
magnetic measurements
[Cs4HosNgOgP,W,] *~ reduction with potassium 2.0040 05B
metal in the presence of 14N- 0.500
W(CO)5(PiPrs), ol cryptand
‘ \ THF
d ESR /298
2
N
=
-
W(CO)3(P iPr3), electrochemistry, IR and UV-VIS spectroscopy,

spectroelectrochemistry
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Ref. p. 329] 3 Radicals in metal complexes 115
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[Cs7H4CICIN4Os] * reaction of 1.82 94K
chlorochromiumporphyrin
0 BE with 3NOpy
No
| o Bu solid state
N/
OCH;
Cl Ar =/©/
magnetic measurements
[Cs7H4CICIN4Os] * chemical reaction 1.86 94K
Bu_ 0 . solid state
N
»
N
magnetic measurements
[CssH75CrN,O4] ™" chemical reaction 1.9730 89K
e THF ¥Cr: 245
CO(TIEIF) 14N: 0.61
< \ / > ESR /298
/ ‘ \
CO(THF)

O.
Bu N Bu
O %
Bu tBu

Landolt-Bornstein
New Series 11/26A2



116 3.7 Complexes of group 6 (Cr, Mo, W) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CssH75CrN,O¢] =~ chemical reaction 1.9660 S9K
THF ¥Cr: 2.4
CO(THFﬂ |4§; 0 475
<O\ N ESR /298 H(3): 0.07
H(7): 0.07
H(9): 0.07
CO(THF)
O.
Bu N Bu
0] %
Bu Bu
[CsoH4iMo0OsP,] " irradiation of precursor in |2.006 P5Mey]
the presence of ligand 95.97
ph |° “"Mo: 0.085
0 Ph, Ph 31
P THF 31P(l): 0.906
i (AN P(2): 1.007
o | , _Mo(CO);—f)Ph ESR /298 )
o Ph H pn IR spectroscopy, electrochemistry
o-dichlorobenzene 2.0058 39M

ESR /var. T

3'P(1): 0.901
'P(2): 0.994

coalescence at higher T

*1P: 0.892
[CsoH4M0OGP,] * irradiation of precursor in 2.004 [O5Mey]
the presence of ligand 3
Pﬂ' P(1): 0.886
Q Ehz Ph THF 'p(2): 0.346
~
d [ Mo(COs)Ph ESR /298
PPh, .
Ph IR spectroscopy, electrochemistry
[CeoH14M0,N,O4P4] *~ electrochemically generated | 2.0011 95Kai
_ 1457
scoomy ] [T
N ESR /298 H(S): 0.450
Wl
N, N
N/
MO(CO)z(PBU3)2

electrochemistry, IR and UV-VIS spectroelectrochemistry
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Ref. p. 329] 3 Radicals in metal complexes 117
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CssHysMo0O,P,]* irradiation of precursor in the | 2.004
presence of ligand 31
0 Ph, Pﬂ 31P(l). 1.201
Ph THF P(2): 1.201
AN
q | O Ph ESR /298
O Ph, Ph pp IR and UV-VIS spectroscopy
[C¢sHysMoOsP,] * irradiation of precursor in the | 2.006
presence of ligand 05.97
o Ph Pﬂ’ “'Mo: 0.075
y) Ph 31 )
P THF 31P(l). 1.038
AY P(2): 1.038
o | , _Mo(CO); }Ph ESR /208 2
an - spectrosco
O Ph,  Ph py IR and UV-VIS sp py
[CsHysMoOsP,] " irradiation of precursor in the [ 2.003
presence of ligand 0597
T . “"Mo: 0.049
O Ph p, PD "
P THF 31P(l): 0.230
a ‘ Mo(CO);—~ Ph ESR /298 P(2): 0.561
PPh,
o Ph Ph IR and UV-VIS spectroscopy
[CesH118M0,N4O4P4] ™ electrochemically generated 2.0020 95Kall
31
~ P: 1.650
Mo(CO),(PBuy), |~ | THF
— =N /N \ ESR /298
/ \
L\
N/
Mo(CO),(PBu3), electrochemistry, IR and UV-VIS spectroelectrochemist
y P ry
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