118 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
3.8 Complexes of group 7 (Mn, Tc, Re)
[CoReS;s5]° electrochemical oxidation 2.013 93 Mat?Z]
S_g Nk powder
Re{ I >:S>
¢ S 3 ESR /77

electrochemistry, UV-VIS, IR and X-ray photoelectron spectroscopy,

electrical conductivity

[CioHsMnOg] photochemical reaction 97Reb
o Bk THF “Mn: 0.515
| N H(3): 1.088
THF H(3): 0.730
H(3): 1.460
ESR/213 H(6): 0.730
H(6): 1.460
[Ci HsCIN,O3Re] ™ electrochemically generated 2.0026 O8Ber]]
Kﬁ T o acetonitrile 183.187Re: 1.00 96K
T\B N ESR /250
I >Re(CO)3C1
X
Ijl N
L | |
electrochemistry, UV-VIS and IR spectroelectrochemistry
[CiHsCIN,O3Re] "™ electrochemically generated 2.0023 O6K
ITIN .- THF '818Re: 1.6
N ESR/RT
§ /Re(CO)3C1
N
N |
electrochemistry, IR spectroscopy
C11HgCIN,O3Re] ™ electrochemica enerate . O6K
[CiHsCIN,O3Re] " 1 hemically g d 2.0028
Nﬁ .- THF 1$515Re: 0.8
| N ESR/RT
/Re(CO)3Cl
()
N/

electrochemistry, IR spectroscopy

Landolt-Bornstein

New Series 1I/26A2



Ref. p. 329] 3 Radicals in metal complexes 119
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C1 HCIN,O3Re] ™ electrochemically generated 2.0018 U8Ber]]
SN .- acetonitrile 185187Re: 1.4 96K
|
N ESR /250
>Re(CO)3C1
N
|
N . .
electrochemistry, UV-VIS and IR spectroelectrochemistry
[C11H¢N,OsRe]* irradiation of corresponding 2.0051 88AnNd
dimers 185,187
iPr e "*'Re: 3.867
o N cyclohexane N: 0.702
H(imine): 0.464
Re(CO
HIN/ (€O ESR /293 H(CH): 0.163
;'Pr toluene 2.0059
ESR /203 1$187Re: 3.841
"“N: 0.636
H(imine): 0.4489
[C,HgN,O3ReS]* electrochemically generated 2.0009 96K
/Bu K THF 185187Re: 2.19
N 14N:: 0.68 / 0.50
VRN ESR/RT
S. /Re(CO)3
N
Bu electrochemistry, IR spectroscopy
[Ci,H,N,O5Re]* irradiation of corresponding 2.0051 88 ANd
dimers 185,187
iPr e "*'Re: 2.814
H /1‘\1\ toluene "N: 0.554
N
| =
[Ci3HsCIN,O3Re] ™ electrochemically generated 2.0003 O8Ber]]|
N/ﬁ T . acetonitrile 185.187Re: 1.6 96K
LN
AN ESR /250
Re(CO);Cl1

~

)

electrochemistry, UV-VIS and IR spectroelectrochemistry

Landolt-Bornstein
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120 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C3HgBrN,OsRe] ™™ electrochemically generated 2.0023 87K
185,187
““'Re: 1.2 IR
e acetone 79’8181'261 0 0
ESR /300
\Re(CO)3Br
[C3HgCIN,O3Re] ™ electrochemically generated 2.0032 87K
185,187
"*'Re: 1.2 2
- - acetone B30 602 90
N ESR /300
/Re(CO)3Cl
PoKle
electrochemistry, UV-VIS and IR spectroelectrochemistry
[C13HgCIN,O3Re] ™ chemical oxidation 2.0041 00H
- dichloromethane or 183187Re: 2.38
\ 1,2-dichloroethane
/N\
. Re(CO)3Cl ESR /298

s

spectroelectrochemistry

crystal structure, IR and UV-VIS spectroscopy, electrochemistry,

[C13HoN,O3Re] ™ electrochemically generated 2.0029

N e acetonitrile 185.187Re: 1.79
|

N ESR /298

>Re(CO)3H

$

~ electrochemistry
[Ci3HoN5O3Re]* electrochemically generated 98Berl]]
‘ SN j . acetonitrile 183.187Re: 1.82 6K

\

N ESR /250

§ /Re(CO)3(NCCH3)
X

N

electrochemistry, UV-VIS and IR spectroelectrochemistry

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 121
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C13HCIN,O3Re] ™ electrochemically generated |2.0032 96K
Bu T .- THF 1$187Re: 1.9
A ESR /RT
E >Re(CO)3C1
N
Bu electrochemistry, IR spectroscopy
[Ci3HoMnN,05]° irradiation of corresponding | 2.0046 88 ANd
dimers 55
Bu e Mn: 0.847
/1‘\1\ toluene “N: 0.734
N
I“Bu
[Ci3HN,O3Re]* irradiation of corresponding | 2.0046 88 ANd
dimers 185,187
Bu e "*'Re: 3.555 96K
/I‘\I\ cyclohexane “N: 0.734
N
|
Bu benzene 2.0036
ESR /293 15187Re: 3.561
“N: 0.726
H(imine): 0.465
electrochemistry, IR spectroscopy
[Ci3H,N,OsRe]* electrochemically generated |2.0051 96R
iPr - THF 183187Re: 4.87
|
N
[ \Re(Et)(CO)3 ESR /293
N
N
iPr electrochemistry, IR spectroscopy
[Ci4HBr,N,OgRe,] ™ electrochemically generated |2.0005 90K
.- | acet 1187Re: 1.2
p T acetone 7L)’ngr.eO .
NN ESR/RT o
Br(CO)3Re\ /I /Re(CO)3Br

N™ N

K

electrochemistry, UV-VIS spectroscopy

Landolt-Bornstein
New Series 11/26A2



122 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C14HsCLLN,OgRe,] ™ electrochemically generated | 2.0005 90K
Kﬁ T o |acetone 183.187Re: 1.2
4 337C1: 0.2
=
Cl(CO)3Re/ I \Re(CO)3C1
\N/ N/
v electrochemistry, UV-VIS spectroscopy
[C14HsCLLN,OgRe,] ™ chemical reaction 2.0055 598
e acetonitrile g = 19721 9B
/Re\(CO)3Cl 2,=2.0043
H3C>—fN 0 ESR /4 23 =2.0430
\
o< NJ—< CH,
Re(CO);Cl electrochemistry, UV-VIS and IR spectroscopy
[C14HgF3N,O6SRe] *™ electrochemically generated |2.0031
§ e acetonitrile 185-187Re: 1.08
|
/N\ ESR /298
/Re(CO)3(O3SCF3)
i
7
electrochemistry
[C14sHsMnN,0,]* reduction with sodium 2.0018 048
amalgam 5
N K Mn: 0.17
P THF “N: 0.36
7 \M co H(3): 0.071
| H(5): 0.123
Z H(6): 0.104
electrochemistry, EHMO calculations
[C14HgN,OsRe]* electrochemically generated |2.0010 96K
‘ N . THF $2187Re: 1.6
AN ESR/RT
__Re(CO)5(CO,)
X
‘ N
7

electrochemistry, IR spectroscopy

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 123
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[C14HoN,OsRe] *~ electrochemically generated 2.0035
‘ N “]e— |acetonitrile 185187Re: 1.14
AN ESR /298
/Re(CO)3[C(O)OH]
$
= electrochemistry
[Ci4H;;MnN,0,] " reduction with potassium metal | 2.0005 B7Gro|
|- |THF *Mn: 0.655
- 14
' _ N(py): 0.725
Mn—N N
Cr{COMn C%C ESR/RT N(CN): 0211
H: 0.154 (2H)
H: 0.211 (2H)
electrochemistry, UV-VIS, IR and NMR spectroscopy
[Ci4H N,O4Re] electrochemically generated 2.0031
N e acetonitrile 183187Re: 1.92
|
AN ESR /298
/Re(CO)3(OCH3)
)
~ electrochemistry
[Ci4sH;sMnOg] * photochemical reaction 97Reb
e toluene *Mn: 0.369
0 ESR /293 H(1): 0.012
AN .
O—Mn(CO), H(4): 0.254
H(5): 0.322
H(6): 0.301
H(7): 0.071

Landolt-Bornstein
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124 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CisReySas] ™ electrochemical oxidation 2.01 96V
S S |- | powder
s s ESR /77

crystal structure, electrochemistry, UV-VIS and IR
spectroscopy, electrical conductivity

S S
[CisHsCIMoN,O-Re] *~ electrochemical generation 2.0014 OTMat]|
/MQ(CO)4T o— 1,2-dichloroethane 185.187Re: 1.1
N N= ESR /298
W
*N\ /N
R 1 . .
e(C0O)C electrochemistry, UV-VIS spectroscopy, luminescence
[CsHgN,O3Re]* irradiation of corresponding | 2.0040 88 AN
dimers 185,187
N e ®'Re: 2.088
\ X toluene "“N: 0.360
& H(imine): 0.299
>Re(c0)3 ESR /203 (fminc)
(N
F
[CisH N,O4Re]*™ electrochemically generated |2.0024 O7Sch
| N T-f acetonitrile 185.187Re: 1.96
AN ESR /298
__Re(CO)[C(O)CH]
i
< electrochemistry
[CisH{N3OsRe]* electrochemically generated |2.0033 96K
§ K THF 1$187Re: 2.2
AN ESR/RT
~__Re(CO);(NCCH;)
| 7

electrochemistry, IR spectroscopy

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 125
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C1sH:N305Re]’ electrochemically generated 96K
ll?u T . THF 185.187Re: 3.72
AN “N: 0.73
E __Re(NCCH;y)(CO)s ESR/RT H: 0.45
N
Bu .
electrochemistry, IR spectroscopy
[Ci6HsBr,N,O¢Re,] ™~ electrochemically generated | 2.0040 87K
_ L 185,187 .. O
(CO),Br T . 1,2-dichloroethane 79»8‘]3R-e. 2.54 0
Re r: 0.6
/X — ESR /300
N N
7 N\’
N, N
ey
e
(CO);Br
[CiHsCLLN4OgRe,] ™ electrochemically generated |2.0040 8TK
185,187
. i ““'Re: 2.54 9UTR
go)sa T 1,2-dichloroethane 501 02 0
2 = ESR /300
ataW,
QN\ /N electrochemistry, UV-VIS spectroscopy
?CGO)3C1 chemical oxidation 2.0039 [00Har]
dichloromethane or '85-18Re (2 Re) = 2.54
1,2-dichloroethane
ESR /298
crystal structure, IR and UV-VIS spectroscopy,
electrochemistry, spectroelectrochemistry
[Ci6H, MnN;04]° irradiation of corresponding | 2.0098 88ANd
dimers 5
iPr j . Mn: 0.725
H N toluene “N(NO): 1.455
™~ "N(imine): 0.096
__Mn(CO)y(ONBu) ESR / 203 (imine)
| P
[Ci6H2N3O4Re]* irradiation in the presence of | 2.0087 88ANd

T.

‘iPr
H. N
5 >Re(CO)3 (ON7Bu)
‘ N
Z

spin trap
THF
ESR /293

183.187R e: 3.046
“N(NO): 1.360

Landolt-Bornstein
New Series 11/26A2



126 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CisHN,OsPRe] chemical reaction 2.0090 Z8ANd
Bu T . benzene 183.187R e: 3.998
H._N 31p: 3.578
N ESR /293 4N 0720
__Re(CO);[P(OMe);] 0.
H N H(imine): 0.448
}Bu
C7HN,04Re] * electrochemically generated 2.0026
[C17H1sN2O4Re] y &
‘ ~ e acetonitrile 185-18Re: 1.15
N ESR /298
__Re(CO)y(THF)
i
Z
electrochemistry
[Ci7H;;MnN;0,4]° photolysis in presence of spin 94St02]
trap 5
“ j . Mn: 0.653
\ THF “N(NO): 1.432
/N\
/Mn(ONtBu)(CO)3 ESR /RT
X
‘ N
F .
UV-VIS and IR spectroscopy, spectroelectrochemistry
[C{7H2,MnOq] chemical oxidation 2.0045 [O5Hai
Bu 0 | | dichloromethane >Mn: 0.71 96H
/Mn(CO)3(H20) H: 0.56
0 ESR /230 H: 0.28 (H,0)
tBu
C7H29N;04Re irradiation in the presence o . S8And
[C17H20N;04Re] irradiation in the p f [2.0124
spin tra
Bu - pin trap I5.18Re: 3.486
)'\1\ THF “N(NO): 1.401
N
}Bu
[CisH,BrMnOg] * in situ photolysis 2.00465 W
. benzene *Mn: 0.5625
O H: 0.1642 (3H)
O ESR /RT H: 0.0398 (4H)
Mn(CO),
/
(Je
Br

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 127
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CgH;BrO¢Re] in situ photolysis 2.0039 B8HO)
T . benzene 185.187Re: 2.28
‘ O. ESR/RT
N
‘I Re(CO)
O/ 4
Br
[CsH;CIMnOg] * in situ photolysis 2.00404 Z8W
55 .
7. | benzene Mn: 0.5595
O H: 0.1670 (3H)
O ESR/RT H: 0.0403 (4H)
Mn(CO),
/
(J°
Cl
[CsH;CIO¢Re]* in situ photolysis 2.0031 B8HO)
] benzene 183.187R e: 2.27
o ESR/RT
~
Re(CO)
o !
[CgsH;MnNOg] in situ photolysis 2.00384 Z8W
55 .
T . benzene Mn: 0.6005
H: 0.1570 (4H)
Ny ESR /RT H: 0.0359 (3H)
/Mn(CO)4
[CsH,MnNOg] * in situ photolysis 2.00384 W
55 .
. [benzene Mn: 0.5928
O H: 0.1578 (4H)
0 ESR /RT H: 0.0345 (3H)

.
ON Meo),

Landolt-Bornstein
New Series 11/26A2



128 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CsH;NOgRe] * in situ photolysis 2.0030 B8HO)
O "]+ |benzene 183.187Re: 2.41
‘ O\Re(co) ESR/RT
O,N O o~ 4
[CisH/NOgRe]* in situ photolysis 2.0029 B8Ho|
O T . benzene 183.187Re: 2.45
o) ESR/RT
™~
‘ __Re(CO),
I ®
NO,
[CisHgBryNgOgRe,] ™ electrochemically generated 2.0045 90K
(CO);Br RS 1,2-dichloroethane 1187Re: 2.2
Re 79’8181': 0.5
/N ESR/RT
N N=N —
= N*N\ /N
Re
(CO)sBr electrochemistry, UV-VIS spectroscopy
[CisHsCLLNgOgRe,] ™ electrochemically generated 2.0051 90K
(CO)CI HEE 1,2-dichloroethane 185-187Re: 2.2
Re 3C1: 0.2
/N ESR/RT
N N=N —
= N*N\ /N
Re
(CO)Cl electrochemistry, UV-VIS spectroscopy
[CisHsMnOg¢] in situ photolysis 2.00375 ZEW
. benzene *Mn: 0.5501
O 0 H: 0.1692 (4H)
o .
“nco), ESR /RT H: 0.0414 (4H)
(J°

Landolt-Bornstein
New Series 1I/26A2



Ref. p. 329] 3 Radicals in metal complexes 129
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CisHsMnOg¢] photochemically generated | 2.0038 Z6V
o | toluene *Mn: 0.55
By Bu ESR /298
0]
Mn(CO),
[CsHgOgRe] " in situ photolysis 2.0033 B8HO)
O T benzene 185.187Re: 2.24
(o) ESR /RT
~
Re(CO),
Cad
[CgH,CIN;O3Re] ™ electrochemically generated |2.0025 96K
THF 18187Re: 1.0
ESR /RT
electrochemistry, IR spectroscopy
[CisH1sMn,N,O,4] reduction with potassium 1.9999 ®6Grol
metal s
7\ *— Mn: 0.733
(CO)CpMn—N  N—MnCp(CO), THF H: 0.255
\—/ 14n\7.
N: 0.881
ESR /298
NMR, IR and UV-VIS spectroscopy, electrochemistry
[C1sH 5sN,O3Re] ** electrochemically generated |2.0044 U8Ber]]

N To-%—

N

. —
L _Re(CO)(N N-CHy)
‘ 7

acetonitrile

ESR /250

185.187Re: 1.98

additional coupling at

0.8

electrochemistry, UV-VIS and IR spectroelectrochemistry

Landolt-Bornstein
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130 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C1sH2oMnOg¢] * chemical oxidation 2.0033 [P5Hai
Bu o\ e dichloromethane >Mn: 0.71 961
Mn(CO H: 0.335
o O ESR /RT
tBu
[CisH006Re] * photolysis 2.0022 96H
Bu 0 N dichloromethane 183.187Re: 2.82 OZHar
H: 0.346
O/Re(CO)4 ESR/RT OTVan
Bu toluene 2.0022
ESR /295 18.187Re: 2.82
H: 0.346
THF 2.0022
ESR /295 185187Re: 2.80
H: 0.36
CisHysN3O3Re]* chemical reaction 2.0030 Z8ANd
[CisHasN;03Re]
/Bu e 1$5187Re: 3.112
| 14
H. N N(py): 0.491
I >Re(co)3py ESR /293 N (imine): 0.652
H N cyclohexane 2.0028
Bu
ESR /343 18.187Re: 3.180
“N(py): 0.531
“N(imine): 0.632
CisHsMnN,OgP,] * reduction with sodium 2.0018 048
[ 181126 28 2]
amalgam s
N T . Mn: 0.606
P THF 31p: 3.489
N "N: 0.396
\ H(4): 0.417
~ H(5): 0.14
H(6): 0.13

electrochemistry, EHMO calculations

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 131
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C1oH;MnNOg] in situ photolysis 2.00387 ZZW
55 .
T . benzene Mn: 0.5960
O H: 0.1602 (3H)
O ESR/RT H: 0.0564 (2H)
__Mn(CO), H: 0.0319 (2H)
(J°
NC
[CigH,NOgRe]* in situ photolysis 2.0030 B8HO|
O j . benzene 185187Re: 2.45
(0) ESR/RT
N
Re(CO)
‘O/ 4
NC
[CioH{(MnO/]* in situ photolysis 2.00392 W
55 .
7+ [benzene Mn: 0.5119
O H: 0.1750 (3H)
O ESR /RT H: 0.0515 (2H)
__Mn(CO), H: 0.0112 (2H)
O 0 H: 0.0255 (3 H)
H,CO
[CioH}0OsRe] " in situ photolysis 2.0032 B8HO)
O T * | benzene 183187Re: 2.07
(0) ESR/RT
>~
‘I Re(CO),
O/
MeO
[CioHsN,O3Re]* irradiation of corresponding 2.0043 88And

H. N

b
_Re(CO)
N

53 K
I
H

CH,

dimers
cyclohexane

ESR /343

185.187Re: 3.660
N 0.530
H(imine): 0.408

Landolt-Bornstein
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132 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CioHsMnN;0,4]° irradiation of corresponding |2.0102 Z8ANd
dimers 55
N T . Mn: 0.694
\ L toluene “N(NO): 1.398
= 14 ..
~ N :0.089
Mn(CO);(ONBu) ESR /203 (iminc)
X
‘ N
7
[CioH7N304Re]* irradiation in the presence of | 2.0104 88ANd
spin trap 1851875 .
N j . ) Re..2.740
\ \ THF N(NO): 1.359
=
N
__Re(CO)5(ONBu) ESR /293
N
| 7
[CioHoMnO/]* photochemically generated |2.0045 91 Van|
0 T . toluene 3Mn: 0.23
’B‘f;/’Bu ESR / 180
v
Mn(CO)s IR spectroscopy
[CioH07Re]* photochemically generated |2.005 9T Van|
Bu Bu | toluene 185.187Re: 0.55
\Q:O ESR /193
0 Re(CO)s IR spectroscopy
CoH004Re]* hotochemically generated |2.0051 PTVanl
[C19H207Re] p y g
T . toluene
)
Bu Bu ESR /295
THF 2.0052
0 ESR /295 185.187Re: 0.15
Re(CO)5
toluene 2.006
ESR/ 193 1¥187Re: 0.19
"“N: 0.48
IR spectroscopy

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 133
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CioH, MnN;0,4]° irradiation of corresponding |2.0105 88 ANd
dimers 55
CH, e Mn: 0.688
§ toluene “N(NO): 1.394
| "N(imine): 0.098
/N\ ESR /203
/Mn(CO)3(ONtBu)
)
=
CH,
[CioH, N3O4Re]* irradiation in the presence of [2.0112 88 ANd
spin tra
N I pinHap 1#187Re: 2.720
\ i THF “N(NO): 1.353
7N
/Re(CO)3(ONtBu) ESR /293
N
| =
[CooH¢BrMnN,O; Re,] "~ electrochemically generated | 1.9990 95Van|
. THF 19187Re: 2.4
b\/["(co)j 793181 0.9
_Re(CO); ESR /293 SMn: 0.9
IN T
S
N\ /N electrochemistry, UV-VIS and IR spectroscopy and
Re(CO)4 spectroelectrochemistry
[CyoH 1sMn,N,O4] ™ reduction with potassium 1.9997 B4Grol
J . |metal SMn: 0.747 (2 Mn)
(CO),CpMn—N  N—MnCp/(CO) THF H: 0.227 (4 H)
? \—/ ? 1“N:: 0.865 (2 N)
ESR /RT
electrochemistry, UV-VIS, IR and NMR spectroscopy
reduction with potassium 1.9997 86GTro|
metal 5s
Mn: 0.750 87Gro|
THF H: 0.226
14
N: 0.863
ESR /298

electrochemistry, UV-VIS, IR and NMR spectroscopy

Landolt-Bornstein
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134 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[Cy0H,606Re] * photolysis 2.0046 96H
. 85,1871y .
Bu o_ " ]* |benzene 18518Re: 1.11
O/Re(CO)3[OC(CH3)2] ESR /RT
1Bu
[CyH2903PRe] * photolysis 2.0020 96H
Bu O\ 1 | benzene 185187Re: 3.51
/Re(CO)3[P(OCH3)3] 3p:2.92
(0] ESR/RT
Bu
[C2oH35MnN,00P;]° reduction with sodium 2.0018 948
amalgam 55
N . Mn: 0.676
| P THF 3p: 3.043
N "N: 0.386
N ~_-Mn[P(OMe);]5CO ESR /220-260 HQ3): 0.07
\ H(4): 0.437
Z H(5): 0.13
H(6): 0.10
electrochemistry, EHMO calculations
[CyH(CIN4OsRe] ™ electrochemically 2.00346 99Fe¢
generated 4
j.f N(9,14): 0.497
dichloromethane H(10,13): 0.149
N "N(4,5): 0.065
__Re(CO)CI ESR /293 H (()'06)5

electrochemistry, UV-VIS spectroscopy and
spectroelectrochemistry

[CHsMnOg] * in situ photolysis 2.00384
. benzene Mn: 0.5368
O H: 0.1688 (3H)
O ESR /RT H: 0.0765 (1H)
__Mn(CO), H: 0.0385 (10H)
(Je
iPr

S8W

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 135
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C,1H406Re]* in situ photolysis 2.0030 BSHO
O ] benzene 183187Re: 2.17

‘ Z>Re(CO)4 ESR/RT
z’Pr
[CH{sMnOg] * photochemically generated 2.0044 86V

o) e THF >Mn: 0.27
Bu Bu ESR /298

)

Mn(CO)5(THF)
[C21HMnOq] * chemical oxidation 2.0044 96H

1 | aF *Mn: 0.37
/MH(CO)3(THF) ESR / RT H: 0.35
[C,1H306Re] * photolysis 2.0043 06H
/Bu o ~]* |THF 1¥515Re: 0.75
o ACORTHDpsR /295
Bu

[CH6O6Re]* in situ photolysis 2.0033 BEHO)

Me T *
L,
Mg N
L o
Me

benzene

ESR /RT

185187Re: 2.03

Landolt-Bornstein
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136 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329

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

[C2H7N4O5Re] ™" electrochemically generated |2.0036 O8Ber]]

ﬁ |+ | acetonitrile 185-187Re: 0.90

I\B ESR /250

N — —
I >Re(CO)3(NC>—<\://\N*CH3)
SN
1

electrochemistry, UV-VIS and IR spectroelectrochemistry

[C»H7N,O3Re] ** electrochemically generated |2.0020 O8Ber]|
‘ Sy | ** | acetonitrile 185187Re: 1.12
|
N — —
~ ESR /250
P
electrochemistry, UV-VIS and IR spectroelectrochemistry
[C1,H,sMnNOs] chemical oxidation 2.0041 96H
Bu O\ T ’ pyridine >Mn: 0.61 86V
/Mn(CO)3(py) H: 0.32
O ESR/RT 14N 0.20 OTVan|
1Bu
[C22H25NO5RG] * phOtO]ySiS 2.0038 96H
Bu O\R o Ik benzene 185.187Re: 2.01
5 e(CO);py ESR /RT
1Bu
[CyHsMnN,O,]* reduction with sodium 2.0018 948
amalgam
/Bu BE 8 *Mn: 0.565
| 14y7.
(‘E THF N: 0.379

| ~ N H(3): 0.08

N | Pee ESR /220-260 H(4): 0.448

Mn H(5): 0.12

| SN \N%C H(6): 0.12

= CcO ~Bu

electrochemistry, HMO calculations

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 137
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C2HsMnN,O,]° reduction with sodium 2.0018 948
amalgam s
Mn: 0.564
THF "N: 0.380
H(3): 0.07
H(5): 0.12
H(6): 0.12

electrochemistry, HMO calculations

[Cy3HysN3O4Re]* irradiation in the presence | 2.0048 88 ANd
of spin tra
CH, K P P 185.187Re: 3.59
THF
ESR /293
H. N
I >Re(CO)3(ONtBu)
H N
CH,
[Cy3H,7F ;MnN,Oq] chemical reaction g(Mn) =2.004 85M
0 |+ |acetone AMn)=9.1-9.3
F;C o Hzl‘\l NARw ESR /298 2{(NO) = 2.0086
ot wmi g,(NO) = 2.0062
e ‘ ~o N 2.(NO) = 2.0032
F3C S e A,(NO) =0.43
\ 4,(NO)=0.53
rC 0 A(NO)=3.21
J=1.50
ESR /233 J=2.35
[C3H3sNOsRe] photolysis 2.0024 96H
Bu O\ T : benzene 185.187Re: 2.46
Re(CO);(NEt
5 (CO);(NEt) ESR /RT
Bu

Landolt-Bornstein
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138 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[Co4H 7NO3Re] ** electrochemically g1=2.0470 O8Ber]]
“ B generated 2,=2.0033
Y . 2= 19670
N — — acetonitrile
recone( )y ey
Sy N ESR /110

%

electrochemistry, UV-VIS and IR spectroelectrochemistry

[Co4H oN305Re]* photolysis 94Sto]]
cyclohexane 185187Re: 2.330
"N: 0.468
ESR/323 H(m-H at pyridine):
0.468
IR spectroscopy
electrochemically 2.0028 O8Ber]]
enerated
s 185187Re: 0.92
acetonitrile
ESR /250

electrochemistry, UV-VIS and IR spectroelectrochemistry

[Co4HsMnNOg] *

on I

Bu Bu

N
T e
O

chemical reaction
THF
ESR /293

2.0016

Mn: 1.13
N 0.76

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 139
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C,4HsNOgRe] chemical reaction 2.014 S9P
OH  |° THF 18187Re: 4.00
14
N: 0.8
Bu Bu ESR /293
N.
1w
0]
[C,5HF,MnN;04] chemical reaction g(Mn) =2.004 B5MorT]
acetone n)=9.1-9.
A(Mn)=9.1-9.3
ESR /298 2(NO) =2.0086
F5C #\I g(NO) =2.0062
=0 2:(NO) =2.0032
O — ‘ \ A,(NO)=0.43
A,(NO)=0.53
F;C 8}
’ O\ CFs A(NO) =321
F3C O J=2.14
ESR /233 J=3.74
[C,sH35MnN,05P] reduction with sodium 2.0018 94B
T amalgam M 0,18
N . n: 0.
v PB“3 THF 31p: 2,55
M‘ A~ "“N: 0.355
v ‘ o ESR /220-260 H(3): 0.075
\ o H(4): 0.42
Z H(5): 0.11
H(6): 0.11

electrochemistry, EHMO calculations

[Ca6HsCLLN4OgRe,]

/Re\(COka o

H:C /=N N-Ph

/7 \
Ph*N\ /N / CH;
Re(CO);Cl

chemical reduction
acetone

ESR /298

2.0005
185.187Re: 1.74

O0K

electrochemistry, UV-VIS spectroscopy, spectroelectrochemistry
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140 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[C,6H3sMnN;sO] reduction with sodium 2.0018 948
amalgam s
§ j . Mn: 0.567
| l ‘CO NZC/tBu THF 1“N: 0.379
7N H(3): 0.09
Q /Mn\ ESR / 220-260 H(4) 0.449
N Neeo H(5): 0.11
~ N tBu H(6): 0.11
C
\
Bu . .
electrochemistry, EHMO calculations
[C,6H3sMnN;sO] reduction with sodium 2.0018 948
amalgam s
Bu K Mn: 0.564
| 14
THF N: 0.378
| NN H(3): 0.074
N _co ESR /220-260 H(4): 0.446
Mn H(5): 0.125
| SN \N\%C H(6): 0.107
~ N “Bu
¢
Bu electrochemistry, EHMO calculations
[C,7H,sF ;MnN,Oq] * chemical reaction g(Mn) = 2.004 Y
|+ | acetone AMn)=9.1-9.3
7
SN | ESR /298 2:(NO) =2.0086
RS, | It u g,(NO) = 2.0062
o i Y 2.(NO) =2.0032
0" | o 9 4N A,(NO) = 0.43
F3C 0 V—CF, 0 4,(NO) =0.53
A.(NO)=3.21
FC O
J<0.21
data available for toluene / acetone 90.5 /0.5 at 93 K
[C,7HsMnOsP] * photochemical reaction 92Reb

O L]
N
(I _Min(CO);PPh;
0

THF 5Mn: 0.640
31p. 2.475

ESR /393 H(3): 1.020
H(4): 1.020
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Ref. p. 329] 3 Radicals in metal complexes 141
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C,sH»7F ;MnN,O5] ° chemical reaction g(Mn) = 2.004 R5Morl]]
_ ]+ |acetone A(Mn)=9.1-9.3
SN | ESR /298 2:(NO) =2.0086
F5C o | L i ,(NO) = 2.0062
o i T 2.(NO) = 2.0032
—0" | g © Noo A,(NO) = 0.43
F3C 0, V—CF, 4,(NO) =0.53
A.(NO)=3.21
FRC O
J<0.1
ESR /233 J<0.16
data available for toluene / acetone 90.5 /0.5 at 93 K
[CasH3,Mn,N,O4] ™ reduction with potassium | 1.9994 B6Gro)
metal P
//—\\ - Mn: 0.763
(CO),Cp*Mn—N  N—MnCp*(CO), THF H: 0.228
= "“N: 0.864
ESR /298
NMR, IR and UV-VIS spectroscopy, electrochemistry
[C2sHs5oMnO P, * chemical oxidation 2.0039 96H
. THF *Mn: 1.60
e O\M CO),[P(OEt " H: 01?26
O/ n(CO),[P( ) ESR/RT 31p- 510
1Bu
[CasHs5oMnO4P,] * chemical oxidation 2.0047 96H
. THF >*Mn: 2.80
B O\M CO)(PE T 31PZIZ.95
O/ n(CO),(PEt3), ESR /RT
Bu
[Cy9H,N4OsPRe]* electrochemically 2.0003 6K
T . generated SIS 3 6
N THF p: 3.6
N “N(2): 0.58
.

electrochemistry, IR spectroscopy
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142 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C10H,N4,O5PRe]* electrochemically generated 2.0007 96K
Nﬁ K THF 1187Re: 2.1
31
P: 2.1
| /N\ ESR/RT
__Re(CO);(PPhy)
()
N electrochemistry, IR spectroscopy
CyoH,N4,OsPRe]* electrochemically generated 2.0010 96K
[C29H21N4O3PRe] yg
. THF 18187Re: 3.1
NN | 1p. 31
N ESR /RT 14N.(1j: 05
N |
electrochemistry, IR spectroscopy
[C10H, N4,O5PRe]* electrochemically generated 2.0010 96K
. THF 185.187Re: 2.8
@ R 3p: 2.8
/N\ ESR/RT
I __Re(CO)s(PPhy)
IWI N
L |
electrochemistry, IR spectroscopy
CoH3,MnOs]* hotochemically generated 2.0050 PTVan
[CaoHso 5] p yg
0 e toluene >Mn: 0.096
14
N: 0.048
Bu Bu ESR /295
THF **Mn: 0.056
0 14y
IR spectroscopy
C,oH33N,03PReS] * electrochemically generated 2.0014 96K
[C29H33N,03 J yg
. THF 1$187Re: 1.53
tiu | *p: 4 168
2N ESR/RT 14N-
S _~Re(CO)5(PPhy) N: 0.68
N
tBu

electrochemistry, IR spectroscopy
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Ref. p. 329] 3 Radicals in metal complexes 143
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C10H4705PRe] photolysis 2.0023 96H
Bu O\ T | benzene 185.187Re: 4.04
Re(CO),(PBu *1P: 2.69
5 (CO)3(PBus) ESR / RT
Bu
[C3H»,CINgO;ReRu] ** electrochemically generated 1.9953 OTMatl]
Kﬁ T *+ | 1,2-dichloroethane 185.187Re: 1.05
/I\B N ESR/RT
(bpy),Ru Re(CO);Cl1
N AL
)
v electrochemistry, UV-VIS spectroscopy
[C5;H3N,O3PRe]* electrochemically generated 2.0018 96K
185,187 .
N T . THF | Re: 2.0
P:2.0
/N\ ESR/RT
__Re(CO);(PPhy)
N
Z electrochemistry, IR spectroscopy
[C3HxN,O5PRe] % electrochemically generated 2.0013 94M
“ . 185,187 .. v
(CO);PPh, T + acetonitrile i, 0R9e. 0.9 0N
R : 0.
ﬁN/ C\Nj ESR /300 4N(1): 0.34
/ a .
’ m : H(2): < 0.08
N(3): 0.17
H(5): 0.17
H(6): 0.22
[C5,H3;MnOsP]° photochemical reaction species 1: 97Reb
T . toluene >Mn: 0.420
0 ESR /253 P Lats
H(4): 0.221
H(5): 0.298
H(6): 0.281
H(7): 0.064
(continued)
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144 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[C3,H3;MnOsP]* (continued) species 2:
>*Mn: 0.420
*'P: 1.465
H(1): 0.012
H(4): 0.281
H(5): 0.333
H(6): 0.321
H(7): 0.064
[C5H35N,03PRe]* electrochemically 2.0013 96K
enerated
Bu K g 183187Re: 4.07
)‘\1\ THF 31p: 4.07
14
Re(CO),(PPh N: 0.72
EN/ (CO)(PPhy) ESR /RT H: 0.44
tBu photolysis 2.0047 RZANd
benzene 185.187Re: 3.973
P 3.973
ESR/RT 14N 0.740
H: 0.445
electrochemistry, IR spectroscopy
[C31H35N,04PRe] chemical reaction 2.0074 Z8ANd
ItBu N benzene 185187Re: 4.115
_N 31p. 3.455
E >Re(CO)3P(OPh)3 ESR /293 N 0.717
I‘\I H(imine): 0.435
tBu
[C;3;H3505PRe]* photolysis 2.0006 96H
Bu O\ T * benzene 185.187Re: 3.90
Re(CO);(PPh,Et) p: 2.60
o ESR /RT
tBu
[C31HssMnN;04] o2+ electrochemically g =g,=2.05 00OMU]
- generated 2.=1.85
/CH3 .
N dichloromethane a, (Mn) = a, (Mn) = 8.56
e/ | 0B C(Mn)=2246
AP ESR /4 d: (Mn) =22.
LN E/D=0.33
N ‘ 0
tBu
O
MeO

electrochemistry, UV-VIS spectroscopy, resonance Raman
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Ref. p. 329] 3 Radicals in metal complexes 145
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[C3,H30MnNOg¢] * chemical reaction RBYKar]
Bu s toluene >Mn: 0.78
14\7.
Q) SR / 298 N: 0.90
Mn(cO), ESR H(3): 0.30
Bu N H(7): 0.34
10 % H(9): 0.21
Bu Bu
[C3,H39NOgRe] chemical reaction BIKa]
Bu e toluene "N: 0.85
0.
/Re(CO)4 ESR /298
Bu N
Bu tBu
[C33H,MoN,0O-PRe] * electrochemical 2.0022 OTMat]]
generation 185,187
E 1¥Re: 1.7
/MQ(CO)4 1,2-dichloroethane 3p. 1.7

0

ESR /298
N,/
Re(CO);PPh; electrochemistry, UV-VIS spectroscopy, luminescence
[C33H;sMnNOGP,] irradiation of precursor in [P5Mey]
the presence of ligand 3p.
o Ph, T . P: 1.025
R THF
H,C-N_ | Mn(CO),
P’ ESR /298
o Ph, .
IR spectroscopy, electrochemistry
[C33H35sMnOsP] * photochemical reaction species 1: 97Reb
|+ |toluene *Mn: 0.431
0 ESR /253 P Lo
~ .
——Mn(CO);[PPh(CH,Ph),] H(1): 0.012
O ’ e H(4): 0.226
H(5): 0.298
H(6): 0.271
H(7): 0.064

(continued)
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146 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[C33H3sMnOsP]° (continued) species 2:
*Mn: 0.431
*'P: 1.695
H(1): 0.012
H(4): 0.271
H(5): 0.330
H(6): 0.305
H(7): 0.064
[C35H»,BrMnOsP] * in situ photolysis 2.00439 ZEW
55N f1n@
j . benzene 31Mn. 0.8125
O P: 2.565
O ESR/RT H: 0.1504 (3H)
__Mn(CO);PPh; H: 0.0336 (4H)
(e
NO,
[C;35sH,,BrOsPRe]* in situ photolysis 2.0024 BSHO
T * | benzene 185.187Re: 3.07
O P 1.91
O\ ESR/RT
‘ __Re(CO)y(PPhy)
S
Br
[C35sH»CIMnOsP] * in situ photolysis 2.00364 ZEW
55 .
T . | benzene 31Mn. 0.8020
O P:2.597
O ESR /RT H: 0.1529 (3H)
__Mn(CO);PPh; H: 0.0266 (4H)
(Je
Cl
[C35sH,,ClOsPRe]* in situ photolysis 2.0020 BSHO
T * | benzene 185.187Re: 3.08
O P 1.94
O\ ESR/RT
‘ o __Re(CO);(PPhy)
Cl I
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Ref. p. 329] Radicals in metal complexes 147
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C3sH,,MnNO,P]* in situ photolysis 2.00358 ZZW
55 .
BE benzene 31Mn. 0.8850
P: 2.650
O ESR/RT H: 0.1528 (4H)
__Mn(CO);PPhq H: 0.0289 (3H)
(J°
NO,
[C35sH,MnNO4P]* in situ photolysis 2.00350 ZEW
55N Ao
T . | benzene 31Mn. 0.8776
O P: 2.689
O ESR/RT H: 0.1435 (4H)
ON __Mn(CO);PPhy H: 0.0256 (3H)
(J
[C3sH,,NO,PRe]* in situ photolysis 2.0014 B8HO)
|+ |benzene 183187Re: 3.33
O 31P: 2.02
O ESR /RT
02N ‘ 0 /Re(CO)3(PPh3)
[C3sH,,NO,PRe]* in situ photolysis 2.0014 B8HO)
] benzene 183.187Re: 3.36
O *1P: 1.98
O\ ESR /RT
‘ O/Re(CO)3(PPh3)
NO,
C35Hp;;MnOsP]* in situ photolysis 2.00361 W
[CssHas sP] p y
55N .
T . benzene 31Mn. 0.7775
O P: 2.568
O ESR/RT H: 0.1563 (4H)
__Mn(CO);PPh; H: 0.0342 (4H)
(J e

Landolt-Bornstein
New Series 11/26A2



148 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C35sH»305PRe] in situ photolysis 2.0018 BSHO
185,187
o **'Re: 3.00
Me T benzene 31p. 1.90
ESR/RT
o
Mg N
Mo o _Re(CO);(PPhy)
Me
[C35sH35As05Re] * photolysis 2.0010 96H
Bu o_ li * | benzene ,1:551837%60 3.30
1Bu photolysis 2.0006
dichloromethane 185.187Re: 3.49
As: 3.57
ESR/RT H: 03
[C35H35MnOsP]° chemical oxidation 2.0029 [O5Hat
T dichloromethane Mn: 1.0
31
Mn(CO)3(PPh3) P:3.35
/ ESR /295 H: 032
chemical oxidation 2.0029 96H
THF >Mn: 0.99
H: 0.33
ESR/RT 31p. 3 36
chemical oxidation 2.0029
dichloromethane Mn: 0.99
H: 0.32
ESR /RT 31p. 3 44
[C35H35MnOsP] * photochemical reaction 97Reb
/Bu T . toluene iMn: 1.00
0 ESR /293 b 3.64
™~ H(3): 0.30
| O/M“(CO)3PPh3 H(4): 0.30
1Bu

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 149
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[C35H;3505PRe] photolysis 2.0006 96H
Bu o\ T . benzene 185.187Re: 3.82 [92Hai
31
P:2.50
O/Re(CO)3(PPh3) ESR / RT
1Bu
[C35sH3504PRe] * photolysis 2.0045 96H
Bu O\ T . benzene 185.187Re: 0.8
o /Re(CO)3(OPPh3) ESR /RT
tBu
[C3sH3504PRe] photolysis 2.0013 96H
Bu 0\ T . benzene 185.187Re: 3.44
31
P: 3.05
Bu photolysis 2.0012
dichloromethane 183.187Re: 3.36
*1p:3.33
ESR /RT
[C35H35SbOsRe] * photolysis 2.0037 96H
Bu o\ e benzene 185.187Re: 3.75
121
Sb: 9.37
1Bu
[C3sHusMnN;0,] ** electrochemically & =g,=205 OUM]]
generated 2.=1.85
/CH3 T 2 di — —
N ichloromethane a, (Mn) = a, (Mn) =9.63
‘ wO-Ph a, (Mn) = 22.46
( Sy :} ESR/4 E/D=033
| W,
N ‘ 0y,
i 0]
electrochemistry, UV-VIS spectroscopy, resonance Raman
[C35sHs305PRe] * photolysis 2.0016 96H
0 . benzene 185.187Re: 4.09
31
P:2.33
\QO Re(co)3pc-‘/3 ESR /RT

Landolt-Bornstein
New Series 11/26A2



150 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[C36H,MnNOsP] * in situ photolysis 2.00341 ZEW
55 .
T . benzene 31Mn. 0.8825
O P: 2.683
O ESR /RT H: 0.1435 (3H)
__Mn(CO);PPh H: 0.0233 (2H)
(J°
NC
[C36H»NOsPRe]* in situ photolysis 2.0015 BSHO
e benzene 183187Re: 3.36
O *1P: 1.99
O ESR /RT
5 __Re(CO)y(PPhy)
NC l
[C36H,sMnOgP] in situ photolysis 2.00341 ZEW
55 .
j . | benzene 31Mn. 0.7226
O P: 2.425
O ESR /RT H: 0.1601 (3H)
__“Mn(CO);PPh; H: 0.0388 (2H)
O o H: 0.0184 (5H)
H,CO
[C36H,504PRe] in situ photolysis 2.0018 BSHO
benzene 185.187Re: 2.76
1P: 1.81
ESR /RT
electrochemically 2.0018 J6K
generated 1576 2 0
THF *1P: 2.0
ESR /RT

electrochemistry, IR spectroscopy
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Ref. p. 329] 3 Radicals in metal complexes 151
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C3¢H4N303PRe]* photolysis 94Stol]
185,187
““'Re: 2.730
. toluene
e & | ! 31p: 3,010
A ESR / 293 4N 0.445
SN - Re(PBu;)(CO)3 H(m-H at pyridine): 0.445
|
> /N\Ph
CH,4
IR spectroscopy
[C36HMNnN,0,P,] * reduction with sodium 2.0018 948
T amalgam SMn: 0.196
AN . n: v.
P TB“3CO THF 31p: 236
N "N: 0.345
- ‘ ~co ESR / 220-260 H(3): 0.072
\ H(4): 0.43
~  PBus H(5): 0.12
H(6): 0.12
electrochemistry, EHMO calculations
[C36H,¢MnO,4P,] * photochemical reaction species 1: 97Reb
T . toluene >Mn: 0.583
0 ESR /233 P 1782
~ H(1): 0.014
—Mn(CO),(PBu
O Mn(CORPBY), H(4): 0.236
H(5): 0.291
H(6): 0.275
H(7): 0.057
species 2:
3P 1.885
[C35H0MnOsP]* in situ photolysis 2.00381 ZEW
55 .
T . | benzene 3an. 0.7558
O P: 2.498
O ESR /RT H: 0.1560 (3H)

>Mn(CO)3PPh3
(e
iPr

H: 0.0385 (4H)
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152 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or | g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[C3sH,905PRe] in situ photolysis 2.0018 BSHO
T . benzene 185.187Re: 2.89
O *'P: 1.88
O\ ESR/RT
S
iPr
[C39H3,05PRe]* in situ photolysis 2.0020 REHO)
Me T . benzene 185.187Re: 2.73
P 2.04
O ESR /RT
0]
Me N
Mo ‘ 5 _“Re(CO)y(PPhy)
Me
[C4H34N305PRe] * photolysis 945to1|
185,187 .
- = toluene 1Re: 2,678
HLC \ P: 3.157
SN PPRCO) ESR / 293 4N: 0.446
N H(m-H at pyridine): 0.446
|
> ANpy
CH,
IR spectroscopy
[C43H4405P5Re]* photolysis 2.0009 96H
Bu o | * | benzene 185.187Re: 3.76
3p.
Bu
[C47H36CICuN,4O;P,Re] * electrochemical 2.0010 OTMatl]
generation 1851870 .
Cu(PPth‘ ° ] Re: 1.1
N Ne 1,2-dichloroethane
/ —
Q \. / ESR /298
N\ /N
Re(CO);Cl

electrochemistry, UV-VIS spectroscopy, luminescence
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Ref. p. 329] 3 Radicals in metal complexes 153
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C4sH4sMnO4P,] * photochemical reaction species 1: 92Reb
j . toluene >*Mn: 0.529
'P: 1.339
N ESR /233 H(1): 0.014
0—Mn(CO),(PPh;), H(4): 0.242
H(5): 0.330
H(6): 0.283
H(7): 0.064
species 2:
P 1.377
[C4H3,NgO3PReRu] ** electrochemically generated | 1.9944 [OTMatT]
p T * 1,2-dichloroethane 851872 1.9
N - e: 1.
(bpy)Ri | Re(CO)PPh, P: 1.7
N =
)
[CsoHs5oMnO,4P,]* photochemical reaction 92Reb
Bu T . toluene Mn: 2.210
31p.
O\ ESR /293 P: 4.645
Mn(CO),(PPh;), H(3): 0.225
o~ H(4): 0.225
1Bu
[Cs;Hg;MnN] *** electrochemical generation | 4—7 weak features [00Pen|

fBu j.2+
f T‘\I Bu
tBu (N\ jMn/NH
ARG
tBu N
Bu Bu

further oxidation yields

[Cs1HgMnNg] 2o

dichloromethane

ESR/ 10

1.965
3Mn: 7.5

crystal structure, electrochemistry, spectroelectrochemistry
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154 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[Cs,H3;BrMnO,4P,] * in situ photolysis 2.00347 ZEW
55 .
"] « [ benzene 311\)/.[1;' 118455 8
O O ESR/RT H:0.1352 (3 H)
__Mn(CO),(PPhy),
(J°
Br
[Cs,H3,BrO4P,Re]” in situ photolysis 1.9990 RSHO|
T . benzene 185.187Re: 4.48
O P 2.23
O ESR/RT
‘ o Re(CORPPI),
Br I
[Cs,H3,CIMnO,P,] * in situ photolysis 2.00286 ZEW
55 .
j « | benzene 3ll\/[n. 1.453
O P: 3.151
O ESR/RT H: 0.1344 (3 H)
_Mn(CO),(PPhy),
(e
Cl
[Cs,H3,Cl04P,Re] * in situ photolysis 1.9990 R8HO|
e benzene 185.187Re: 4.703
O P 2.25
O ESR/RT
‘ o _Re(CO),y(PPhs),
Cl I
[Cs,H3;MnNOgP,] * in situ photolysis 2.00289 ZEW
55 .
K benzene 31Mn. 1.696
O P: 3.438
O ESR/RT H: 0.1235 (4H)
__Mn(CO),(PPhy),
(Je
NO,

Landolt-Bornstein
New Series 1I/26A2



Ref. p. 329] 3 Radicals in metal complexes 155
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[Cs,H3;MnNO4P,]* in situ photolysis 2.00301 ZEW
55 .
“ ]« |benzene 31Mn. 1.655
O P: 3.388
O ESR/RT H: 0.1175 (4H)
ON oM CORPP,
[Cs;H3;NOGP,Re]* in situ photolysis 1.9986 B8Ho|
T . benzene 185.187R e: 4.30
O P 2.23
O ESR/RT
ON ‘ o _Re(CO)(PPhs),
[Cs,H3;NOGP,Re] in situ photolysis 1.9994 B8HO
T . benzene 185.187Re: 4.24
O O ESR /RT TP:225
‘ o _Re(CO)y(PPhy),
NO,
[C52H38MHO4P2] ¢ in situ phOtOlysiS 2.00298 SSW
55N f1n
j . benzene 31Mn. 1.359
O P: 3.083
O ESR /RT H: 0.1354 (4 H)
__Mn(CO),(PPhs),
(e
[Cs:H3504P,Re] " in situ photolysis 1.9991 BZHO|
T ' benzene 185187Re: 4.48
O ESR /RT TPi223
‘ _Re(CO),(PPhs),
o
[C52H50A8204Re] ¢ photolysis 1.9956 O6H
. CH,CI 1$5187Re: 5.23
o O\R CO),(A: Phj o P As: 3?50
O/ e(CO),(AsPhy), ESR/RT
tBu

Landolt-Bornstein
New Series 11/26A2



156 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[C5,H5oMnO;P,] * chemical oxidation 2.0034 96H
. S5\ -
" O\M (CO) [P(OPh)T‘ o Hl'vi)né;'w
n . .
O/ B 302 ESR/RT 3IP: 4.45
Bu
[Cs:HsoMnO4P,] * chemical oxidation 2.0022 96H
. THF *Mn: 1.83
" O\Mn(CO) (PPh7 H: 0I~130
o 2 ESR /RT 31p. 491
Bu . Cy
chemical oxidation 2.0022
dichloromethane *Mn: 1.79
H: 0.32
ESR/RT 31p. 3 94
[Cs:Hs50O0,0P,Re]* photolysis 1.9995 96H
Bu 0 ) ~ ]+ |benzene ;’:;I?{;; 4.20
O/Re(CO)Z[P(OP )3]2 ESR/RT T
Bu
[Cs,Hs004P5Re]* photolysis 1.9962 96H
185,187
. “'Re: 5.
Bu O\R o PPhT benzene o 9e4 5.98
O/ e( )2( 3)2 ESR /RT e
tBu
[Cs3H3;MnNO,P,] in situ photolysis 2.00295 ZEW
T . | benzene *Mn: 1.713
O 31p. 3411
O ESR /RT H: 0.1220 (3 H)
‘ /M“(CO)Z(PPh3)2
(e
NC

Landolt-Bornstein
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Ref. p. 329] 3 Radicals in metal complexes 157
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] | a-Value [mT] add. Ref.
[Cs;:H3;NO4P,Re] in situ photolysis 1.9982 BSHO
e benzene 183187Re: 4.50
O *1P:2.33
O ESR/RT
o _Re(CO),(PPhy),
NC I
[C53H40MHO5P2] ‘ in situ phOtO]ysiS 2.00272 SSW
55 .
]+ | benzene “Mn: 1222
O P:2.915
O ESR/RT H: 0.1395 (3 H)
__Mn(CO),(PPhy),
(J°
H,CO
[Cs3H405P5Re] * in situ photolysis 1.9993 BSHO
e benzene 183187Re: 4.07
O *1P: 2.09
O ESR/RT
S
MeO
[CssHyuMnO4P,]* in situ photolysis 2.00260 W
55 .
. benzene “Mn: 1278
O P:3.018
O ESR/RT H: 0.1435 (3 H)
__Mn(CO),(PPhy),
(J°
iPr
[CssH4404P5Re]* in situ photolysis 1.9994 B8HO
] benzene 183.187Re: 4.28
O 1P:2.20
O ESR /RT
‘ o _Re(CO),(PPhy),
iPr I

Landolt-Bornstein
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158 3.8 Complexes of group 7 (Mn, Tc, Re) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[CssH404P5Re] * in situ photolysis 1.9979 BSHO
Me T . benzene 185.187Re: 3.96
P 2.42
O ESR/RT
(0)
Me N
e ‘ Re(COL(PPh),
Me
[CesHs CuN4O5P;Re] ** electrochemical generation [2.0009 OTMat]]
Cu(PPhy) T ot 1,2-dichloroethane 185187Re: 1.9
N/ \N 32 3p: 2.1
= ESR /298
S
*N\ /N
Re(CO)3PPh3
electrochemistry, UV-VIS spectroscopy, luminescence
[CrsHasFeMnN ;5] ** chemical oxidation 2.003 0TDon|
[(TPP)Mn-N-Fe(Pc)] ** THF
ESR /78
IR, Méssbauer and Raman spectroscopy
[C76HgsMnN,O4] ° air oxidation 2.0088 RSl
basic dichloromethane “N:0.111

ESR /298

electrochemistry, UV-VIS spectroscopy

Landolt-Bornstein
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