Ref. p. 329] 3 Radicals in metal complexes 285
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
3.14 Complexes of group 13 (B, Al, Ga, In, TI)
[CoHsNO,TI]® chemical reduction 918
EYIRE THF / HMPTA (3:1) 20320571: 3,130
C‘)‘ H(1): 0.440
N ESR / ENDOR / 295 H(2): 0.170
H(3): 0.130
=
0 electrochemistry, HMO calculations
[CoHpInN,] ** reduction of ligand with 2.0000 SN
indium metal
] e "In: 0.59
In . C
N/ \Nj acetonitrile
= —
H,CN )= N—CH ESR /RT
[CioH,05T1]* chemical reaction 2.00434 B5Sie]
203,205
o T 1.995
. ridine
? o | by H(3): 0.190
H,;C \Tl CH ESR /298 H(5): 0.275
g (CHs), H(6): 0.085
[CioH»B,N,] ™~ chemical reduction 2.0035
~ ] THF "'B: 0.237
Me;B-N - N-BMe; "“N: 0.803
— ESR /300 H(2): 0.254
electrochemistry, MO calculations
[Ci,H{oNO,TI]* chemical reaction 2.00397 B5Ste]
. oy 203,205 .
H2NV\<IO\TI(CH2CH; pyridine ") "1;)1015 (2)3 10
o ESR /298 H(S): 0370
H(6): 0.100
H(7): 0.300
[CH,0,T]* chemical reaction B5Ste]

HOOC\/\QO\ T .
T1(CHj3),
O/

pyridine
ESR /298

203.20571. 2 08
H(3): 0.043
H(5): 0.290
H(6): 0.121
H(7): 0.230
H(8): 0.121

Landolt-Bérnstein
New Series II/26A2



286 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C,H,0,T1]° chemical reaction 2.00349 B5Sch
o} s pyridine 203:20571: 2.23
TI(CH,) H(5,8): 0.060
H,N O/ » ESR/RT H(1, ax): 0.690
H(1, eq): 0.415
H(4, ax): 0.670
H(4, eq): 0.445
[Ci,HsNO,TI]* chemical reaction B5Schl
o B pyridine 203205T1: 2,038
TI(CH,) H(5,8): 0.076
H3C/ Q@O/ 32 ESR / 223 H(l, ax): 0688
H(1, eq): 0.341
H(4, ax): 0.787
H(4, eq): 0.359
pyridine 2.00353
ESR/RT 20920571 2.228
H(5,8): 0.076
C3H,50,T1]° chemical reaction 2.00348 B5Schl
[ ]
e pyridine 203.20571: 2 21
O H(5,8): 0.0615
Q@[ TI(CHy), ESR/RT H(1, ax): 0.733
H;C O H(1, eq): 0.3805
H(4, ax): 0.724
H(4, eq): 0.4105
[C14H0InO,] * chemical reaction B9ANN
T . toluene / 4-methylpyridine | '"°In: 0.983
1Bu H(4): 0.322
0] ESR /298
\In
/ : 1 1157...
Bu O toluene / pyridine In: 1.04
ESR / 298 H(4): 0.340
Ci4HyB1,In0;] * chemical reaction 2.0039 902
[Ci14H0Br,In0;]
Bu e dichloromethane / "In: 0.540
4-methylpyridine H(4): 0.320
O\
InBr,
ESR /213
Bu O/ S

Landolt-Bérnstein
New Series II/26A2



Ref. p. 329] 3 Radicals in metal complexes 287
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C14Hy,In0O,] ° chemical reaction ZIA
Bu toluene / 4-methylpyridine | '"’In: 0.644
0 H(4): 0.320
S ESR /298
/IHIZ
Bu Y THF / 4-methylpyridine | "In: 0.510
H(4): 0.350
ESR /298
[C14H2 NO4TI]® chemical reaction 2.00388 [85Ste]
H,C pyridine 20320571 1.84
HOOC H(3): 0.059
m ESR /298 H(5): 0.345
H(6): 0.097
H(7): 0.290
H(7): 0.205
[CisH14,0,T1]° chemical reaction
. gy 203,20511.
O\TlP;‘ pyridine TIL: 1.172
[ Io/ : ENDOR / 295
THF 2032071 1.400
ENDOR /295
toluene 20320571 1,400
ENDOR / 295
[CisHnAIN,]® chemical reaction 2.0028 94H
N e n-pentane 2TAL: 0.457
P "“N: 0.314
7 N\ ESR /295 H(4): 0.285
N ' H(5): 0.285
| 7 electrochemistry, UV-VIS and mass spectroscopy
[CiH»nGaN,]* chemical reaction 2.0031 94H
N e n-pentane %Ga: 1.332
P "'Ga: 1.692
© Naip ESR /295 1“N: 0.350
/o H(4): 0.350
N H(5): 0.223
Z H(6): 0.056

electrochemistry, UV-VIS and mass spectroscopy

Landolt-Bérnstein
New Series II/26A2



288 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[Ci6H34B,N,] chemical reduction 2.0035
~—\ e THF "'B: 0.259
Et;B—N_  N—BEt; "°B: 0.087
\__/
j— ESR /300 4N 0.802
ENDOR /220 H(2): 0.261
H: 0.008
electrochemistry, MO calculations
[CisH36ALSi,] " chemical reaction B8Kall
°— 271 1.
Ml Ao, THE Ak 0301
SO ESR /300 o
Me;Si SiMe;
[CioH,0,T1]° chemical reaction 2.00405 [85Ste]
203,205
e “TL 1.07
. ridine
Q o ] by H(3): 0.128
HO \TlPh ESR /298 H(5): 0.323
il H(6): 0.075
0]
[CioH60,T1]° chemical reaction
CH; e pyridine 203.20571: 1,295
O
N
/Tlth ENDOR / 295
(0]
[C1oH20NO,TI]* chemical reaction 2.00358 [85Ste]
Bk pyridine 203205T1: 2.40
N O H(5): 0.360
H,C™ ESR /298 H(6): 0.110
0, H(7): 0.840
O /Tl(CH3)2 H(7): 0.165
0]
[CaoH cAIFN,] ** chemical reaction 2.0031 [OTRow]|
—P' THF D=157mT
7
o ESR /77
D
/N\AIF adamantane 2.0016
_ N/‘ ESR /77 D=173mT
AN Ny
| 7

UV-VIS, IR and ""F-NMR spectroscopy

Landolt-Bérnstein
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Ref. p. 329] 3 Radicals in metal complexes 289
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CyoH;60;T1]° chemical reaction 2.00426 [85Ste]
o) e pyridine 203:20571: 0,915
0] H(3): 0.178
HyC “TiPh, ESR /298 H(S): 0.283
g H(6): 0.075
[CyH;60,T1]° chemical reaction 2.00362 [85Ste]
. ridine 2320T1: 1,12
HOOC o, | by .
TIPh, ESR / 208 H(3): 0.045
o SR/29 H(5): 0.370
H(6): 0.090
H(7): 0.320
[CyoH;60,T1]° chemical reaction 2.00375 [85Ste]
0 e pyridine 20320571 1,14
H;C.. 0O H(3): 0.06
OJ\C[ TIPh, ESR /298 H(5): 0.360
o H(6): 0.10
H(7): 0.295
[CoHoNO,TI]* chemical reaction 2.00370 [85Ste]
H-N o ° pyridine 203:2057): 1,155
? V\@ Nipn H(3): 0.040
g ESR /298 H(5): 0372
H(6): 0.095
H(7): 0.305
[CyHgNO;TI] chemical reaction 2.00366 [85Ste]

OH j . pyridine 203.20571: 1,16
H,N 0 H(3): 0.05
\)\@ >T1Ph2 ESR /298 H(5): 0.370
o H(6): 0.09
H(7): 0.310
[CoH24BrInN,O,] ** chemical reaction 2.0039 90A
or dimer toluene 14: 0.473
H(1): 0.23
oocH | [ESR/2% H(2): 0.23
O o ‘r e, H(3): 0.21
‘ \In/ j H(4): 0.15
N
SR

Landolt-Bérnstein
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290 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C2oH24ClInN,0,] ** chemical reaction 2.0039 90A
or dimer toluene "In: 0.485
H(1): 0.23
cn, 1™ ESR /298 H(2): 0.23
O Cl oy H(3): 0.21
‘ \ ‘ N] 3 H(4): 0.15
/
SR
CH,
[C2oH24IInN,05] ** chemical reaction 2.0039 90A
or dimer toluene n: 0.462
H(1): 0.23
TR ESR /298 H(2): 0.23
\ H(3): 0.21
—CH
O‘ \‘n N] 3 H(4): 0.15
/
Sl
CH,
[CyoHasB,0,] " chemical reduction near 2.00
(Mes)(H;CO)B—B(OCH (Mes) |+~ | THF
ESR /298
crystal structure
[CoH36B1,InN,0,] * chemical reaction 2.0039 90A
CH j . toluene / dichloromethane | '"°In: 0.740
tBu Br 3
0 ‘ I‘\]/CH3 ESR /298
i
Bu O ‘ T‘\I\CH3
Br CH3
[C50H36CLInN,05] * chemical reaction 2.0039 90A
CH . toluene / dichloromethane | '"°In: 0.760
Bu Cl 3
o_| \-CH, ESR /298
)
1Bu O ‘ I‘\]\CH3
Cl ch,

Landolt-Bérnstein
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Ref. p. 329] 3 Radicals in metal complexes 291
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[CyoH361,InN,0,] * chemical reaction 2.0039 JOA
j . toluene / dichloromethane "In: 0.710
Bu CH
|
‘ N-CHj ESR /298
\ /
/Bu / ‘ Noch,
CH3
[CaoH40AIN,]® chemical reaction 2.0018 OTKail]
tBu hexane 7AL 0.5 [90CIo|
N2 N): 0.5
A1< ] > ESR /298 H(2 H): 0.5
tBu crystal structure
[CyoH4GaN,] chemical reaction 2.0024 OTKai]]
tBu hexane ®7Ga: 1.8 BICIo]
other hfs
( ] > ESR /298
crystal structure
[CH0,T1]° chemical reaction 2.00372 [85Ste]
. g 203,205.
HOOC._~ 0, ] pyridine .Tl. 1.125
/Tlph2 ESR / 298 H(3): 0.035
o H(5): 0.300
H(6): 0.113
H(7): 0.231
H(8): 0.124
[CyH{oNO;TI]® chemical reaction B5Ste]
203,205
o “PT1: 0.915
. ridine
E D o T by H(3): 0.160
H,C” \TlPh ESR /298 H(5): 0.285
2 H(6): 0.065
0]
[C,H,O,NTI] chemical reaction 2.00349 [85Sch|

/C©: TIPh
2
H,N o/

pyridin
ESR /RT

203205T): 1,17
H(5,8): 0.055
H(1, ax): 0.722
H(1, eq): 0.417
H(4, ax): 0.702
H(4, eq): 0.459

Landolt-Bérnstein
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292 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
C, H,NO;T1]® chemical reaction 2.00361 [85Ste]
]
gy 203,205
. ’ Tl 1.1
H OH B pyridine H(3): 0.05 °
Hye N SN ESR /298 H(5): 0.365
/1Phy H(6): 0.09
Y H(7): 0.305
[C1H,00,T1]° chemical reaction 2.00346 [85Schl
o8 T . pyridine 20320571 1.19
TIPh, H(5,8): 0.055
g ESR /RT H(1): 0.57
H(4): 0.57
CH, NO;TI]® chemical reaction 2.00366 [85Ste]
]
H "]+ |pyridine 203.20571: 1,135
H3CTN o, H(3): 0.045
o TIPh, ESR /298 H(5): 0.370
0 H(6): 0.100
H(7): 0.310
CH, NOLTI]® chemical reaction 2.00362 [85Ste]
]
0 ~ |+ |pyridine 203.20571: 1,19
H(3): 0.05
% N ESR /298 HES%: 0.365
NH, O/ 2 H(6): 0.10
H(7): 0.295
H(7): 0.245
[CyH35B,N,] chemical reduction 2.0032
— «- | THF ''B: 0.138
/
— / ESR /300 4N 0.420
ENDOR / 200 Egg 8-%2
H: 0.004
electrochemistry, MO calculations
[CyoHysALSI] chemical reaction B8Kall
. 2741,
BoAl Al | THE A 0309
LC=C=C ESR /300 o
Me3SI SIMC3

Landolt-Bérnstein
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Ref. p. 329] 3 Radicals in metal complexes 293
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[Cy3H»0,T1]° chemical reaction 2.00345 [85Schl
pyridine 203.20571: 1,187
TlPh H(5,8): 0.0555
@[ 2 ESR/RT H(1, ax): 0.755
H(1, eq): 0.3815
H(4, ax): 0.750
H(4, eq): 0.4165
[C,3H»NO;TI® chemical reaction 2.00378 [85Ste]
H,N__O pyridine 203:20571: 1.033
H(3): 0.052
Tlth H(6): 0.093
H(7): 0.123
H(8): 0.0125
[C3H»NO;TI® chemical reaction 2.00383 [85Ste]
203,205-1+1.
H(3): 0.097
ESR /298 H(5): 0.335
TlPh2 H(6): 0.085
[C,3HsNO;TI ® chemical reaction 2.00361 [85Ste]
OH pyridine 20320571 1,165
H3C H(3): 0.053
Q\@ TIPh, ESR /298 H(5): 0.365
H(6): 0.091
H(7): 0.311
“N: 0.0155
[C,4H 6 TIN,O,]* electrochemically generated |2.0041 92B
203,205-1+1.
‘ SN j . THF Tl: 0.25
= O\ ESR /295
/TlPh2
= ltl 0]
~ HMO calculations
[CpH40,T1]* chemical reaction 2.00348 [85Schl
o | pyridine 28209T; 1,185
TIPh, H(5,8): 0.056
H307C<>LO/ ESR/RT H(1): 0.550
H;C

H(4): 0.580

Landolt-Bérnstein
New Series II/26A2



294 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C,4H,405T1]° chemical reaction 2.00359 [85Ste]
OH j . pyridine / triethanolamine 20320571 1.90
e} ESR / 298 H(3): 0.042
HOOC >T1(prlyl) ) H(5): 0.380
o H(6): 0.084
H(7): 0.362
[C,4H30BrInN,0,] chemical reaction 2.0039 JOA
Bu e toluene B 1.014
H(4): 0.319
O ESR /298 @
__In(Py)Br
Bu O
C,4H;3oBrInN,O chemical reaction . 90A
[CasHso 20,] * hemical i 2.0039
Bu T o2+ toluene / dichloromethane "51n: 0.633
10) H(4): 0.353
N ESR /298
_In(Py);Br
Bu O
[C,4H30B1,InN,0,] * chemical reaction 2.0039 JOA
/Bu e THF "In: 0.513
o H(4): 0.385
>In(Py)2Br2 ESR /298 H(5): 0.034
Bu O
[C,4H30CIInN,0,] * chemical reaction 2.0039 902
Bu T . toluene "51n: 1.072
0 /s H(4): 0.331
ey,C ESR /298
Bu O
[Cy4H30ClInN,O,] .2 chemical reaction 2.0039 90A
Bu T °2+ toluene / dichloromethane "In: 0.651
0 ESR / 298 H(4): 0.348
>In(Py)2C1
Bu O
[C4H30CLLInN,0,] * chemical reaction 2.0039 90A
/Bu e THF "In: 0.638
0 H(4): 0.331
TSPy, ESR /298 H(5): 0.031
- bl
Bu O

Landolt-Bérnstein
New Series II/26A2



Ref. p. 329] Radicals in metal complexes 295
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[Co4H46AIN,SI4]* chemical reaction 2.0030 94H
N K n-pentane *7Al: 0.400
P N: 0.299
N TCHS: ESR /295 H(3): 0.027
\N/A [CH(SiMe3), ], H(4): 0.304
I H(5): 0.269
~ H(6): 0.027
electrochemistry, UV-VIS and mass spectroscopy
[CasHp60,T1]° chemical reaction 2.00377 [85Ste]
203,205
e “PTI: 2.25
. ridine
Q 5 ] by H(3): 0.120
HO \Tl M ESR /298 H(5): 0.325
e (Mes), H(6): 0.066
[CysH2oNO,TI]® chemical reaction 2.00330 [B5Ste]
o Bk pyridine 20320571 2,190
HN“@ MiMes), SSR 208 H(3): 0.032
g SR /29 H(5): 0.375
H(6): 0.075
H(7): 0.450
[C,sHNO;TI]® chemical reaction B5Ste]
R - 1 203,205
gy OH T pyridine ‘Tl. 1.78
N O ESR / ENDOR / 298 T
H,C TipXyiyD, H(5): 0.364
O H(6): 0.091
H(7): 0.317

H(8): 0.007

Landolt-Bérnstein
New Series II/26A2



296 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C,sH3sN305Ga] ** electrochemically generated | 2.006 OTKim|
0 ] acetonitrile
(0]
/o {i ESR /50
N N,
0:( ~Gd,
L
0 Ao
tBu
Bu electrochemistry, UV-VIS spectroscopy
[Cy6H150,T1]* chemical reaction 2.0034
Bk pyridine 203:20571: 0,740
O H(1,8): 0.159
O/TlP by H(3.6): 0.171
O H(4,5): 0.037
[Co¢HolLInN,0,]° chemical reaction 2.0036 98BroZ]
CH, |* THF "5[n: 0.26
H: 0.225
B ESR /300 H: 0.135
=
(o]
o)
e
(Je
- |
9
CH,
[Cy6H50,T1]° chemical reaction 2.00328 B5Stc]
0 e pyridine 203:20571: 2,19
HOOC M1 H(3): 0.045
M1(Mes), ESR /298
o H(5): 0.375
H(6): 0.075
H(7): 0.330

Landolt-Bérnstein
New Series II/26A2



Ref. p. 329] 3 Radicals in metal complexes 297
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[CyHpO5TI1]* chemical reaction 2.00315 [85Ste]
OH N pyridine / triethanolamine 20320571: 2.30
o SR /298 H(3): 0.037
HOOC TIMes), ESR H(5): 0.365
o H(6): 0.07
H(7): 0.365
[CzéHngzIﬂNgOz] ° chemical reaction SYA
| |toluene "In: 0.745
Bu I o~ H(4): 0.350
o_| P ESR /298
\In/
/Bu o ‘ N |
1 AN
[CyHpO5T1]* chemical reaction 2.00397 [85Ste]
203,205
e “PTL: 2411
. ridine
? o ] by H(3): 0.159
H;C \Tl M ESR /298 H(5): 0.293
e (Mes), H(6): 0.066
[Cy6H300,T1]° chemical reaction
B . ridine 203.2057]: 1.455
u O\Tlpj ”
O/ 2 ENDOR / 295
/Bu THF 203205T): 1.645
ENDOR /295
toluene 20320571 2.120
ENDOR / 295
[Cy6H300,T1] " chemical reaction
Bu Bk pyridine 203205712 2.000
0]
N
/TlPh2 ENDOR /295
0 THF 2032071: 2,120
Bu
ENDOR /295
toluene 20320T1: 2.840
ENDOR /295

Landolt-Bérnstein
New Series II/26A2



298 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CyH3NO,TI] chemical reaction 2.00328 [85Ste]
. ridine 20320571: 2,150
HQN\AQO\Tl(Me;‘ py H3): 0,030
o ESR /298 H(5): 0.380
H(6): 0.085
H(7): 0.310
ethanol 2.00329
ESR /298 20320571: 2.180
H(3): 0.030
H(5): 0.375
H(6): 0.085
H(7): 0.305
pyridine / water 2.00329
ESR /298 20320571: 1.930
H(3): 0.030
H(5): 0.370
H(6): 0.080
H(7): 0.320
[CyH3NO;TI] chemical reaction 2.00365 [85Ste]
R ) ) 203,205-1+1.
H,N 0, j 2-methyl-THF 203,205“: 1.602
/Tl(Mes)2 ESR /298 Tl: 1.419
o H(3): 0.064
OH H(6): 0.096
H(7): 0.255
[C,6H3 NO;TI]® chemical reaction 2.00263 [85Ste]
. ridine 203205T1: 1.488
HzN\/\JiIO\TI(MeS—)J py HO 0 060
HO O/ ESR /298 H(5): 0.060
H(7): 0.393
[Cy6H3 NO;TI]® chemical reaction 2.00396 [85Ste]
OH e pyridine 20320571, 9 16
H,N 0 H(3): 0.045
N\ .
Ti(Mes), ESR /298 H(5): 0.370
o H(6): 0.08
H(7): 0.330

Landolt-Bérnstein
New Series II/26A2



Ref. p. 329] 3 Radicals in metal complexes 299
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[C,6H34BrInN,0,] chemical reaction 2.0039 JOA
CH, j . toluene “5111:. 0.990
H(4): 0.320
N ESR /298
»
Bu N
o
>IH7Br
Bu O
- |
9
CH,
[Ca6H34BrInN,0,] *** chemical reaction 2.0039 90A
j o2+ toluene / dichloromethane "In: 0.547
CH, .
H(4): 0.320
N ESR /298 H(5): 0.037
»
Bu N
o
fo
Bu O
- |
9
CH,
[Cy6H34B1,InN,0,] * chemical reaction 2.0039 JOA
CH, |* benzene "In: 0.577
H(4): 0.361
| \ ESR /298
Bu N~ toluene "3In: 0.547
o H(4): 0.320
/C[ >InBr2 ESR /298 H(5): 0.037
Bu O ‘

crystal structure

Landolt-Bérnstein
New Series II/26A2



300 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[C16H34CLInN,O5] chemical reaction 2.0039 JOA
CH T . benzene "In: 0.611
3 H(4): 0.353
ﬁj ESR /298
Bu N
> nC12
1Bu
)\I |
9
CH;4
[Co6H341,InN,05] chemical reaction 2.00391 068
CH, |* toluene "In: 0.486
/ H(4): 0.342
| ESR /300 H(5): 0.036
tBu SN
0]
o
/Bu 0/
N\
| -
CH; crystal structure
[C,7H300,T1] " chemical reaction 2.003295 [B5Ste
HOOC 2-methyl-THF 203:20571: 2,28
Tl(Mes) H(3): 0.03
H(6): 0.083
H(7): 0.340
[C,yH3,NO,TI]® chemical reaction B5Sch
O\ dichloromethane H(1, ax): 0.73
TI(Mes) H(1, eq): 0.4
HI\CC[O/ ’ ESR/172 H(4, ax): 0.85
H(4, eq): 0.34
dichloromethane 2.00296 [85Schl
ESR/RT 2032071: 2.34
H(5,8): 0.044
H(1): 0.552
H(4): 0.584
(continued)

Landolt-Bérnstein
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Ref. p. 329] 3 Radicals in metal complexes 301
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[Co7H3NO,TI]* (continued) pyridine 2.00308
ESR/RT 20320571 2,172
H(5,8): 0.046
H(1): 0.549
H(4): 0.576
[Cy;H3NO;TI]® chemical reaction 2.00396 [B5Ste]
203,2051.
e | pyridine Tl: 2.14
u © H(3): 0.160
e 0, ESR /298 H(5): 0.290
3 TI(Mes), H(6): 0.070
o H(2 H): 0.03
[C,7H3 NO4TI]® chemical reaction 2.00342 [85Ste]
HOOC o T . pyridine 203205T1: 2,10
TI(Mes) H(3): 0.039
H(6): 0.080
H: 0.091
H: 0.562
[Cy;H3NOsTI]® chemical reaction 2.00335 [B5Ste]
OH e pyridine / water 20320571 2.02
HOOC 0O H(3): 0.040
>T1(Mes)2 ESR /298 H(5): 0.360
NH, o H(6): 0.080
H(7): 0.470
[C,7H33NO;TI® chemical reaction 2.00335 [85Ste]
. Iy 203,205
y OH T pyridine TI: 2.18
N oN ESR / 208 H(3): 0.04
H,C Ti(Mes), SR/29 H(5): 0.370
o H(6): 0.075
H(7): 0.323
[C,;H3,NO,TI]® chemical reaction 2.00367 [85Ste]
"]+ |pyridine 203205T1: 2,70
O H(S): 0.365
Hy e ESR /298 H(6): 0.110
0 H(7): 0.855
O N H(7): 0.169

TI(2-iCsH, )
V4 st11)2
o}
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302 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] |a-Value [mT] add. Ref.
[CasH1506T1]* chemical reaction 2.0033
0 E pyridine 203.20571: 0,717
{ O H(1,8): 0.219
o o, ESR / ENDOR / 293 H(2.7) 0056
<o I O/T“’h2 H(CH,): 0.042
O
[CosH 306T1] chemical reaction 2.0032
/0 Bk pyridine 203.20571: 0.825
9 H(1,8): 0.146
O ESR / ENDOR /293 H(4,5): 0.023
o\TlPh H(CH,): 0.007
‘ Vet
(J°
O
0
[CysH,0,T1]* chemical reaction 2.0034
CH,4 e pyridine 203.205T1: 0,782
H(1,8): 0.166
O ESR / ENDOR /293 H(2.7): 0.038
N H(3,6): 0.166
/TIPh, H(4,5): 0.038
(J°
CH,4
[CysH2,0,T1]* chemical reaction 2.0033
H,C Bk pyridine 203.20571: 0.805
O H(1,8): 0.160
‘ 1Ph, H(3,6): 0.188
O 0 H(4,5): 0.036
H,C
[CasH20,T1]° chemical reaction 2.0035
e pyridine 20320571 0.515
O H(1,8): 0.177
HyC ‘ N ESR / ENDOR / 293 H(2.7): 0.047
HLC O/T]Phz H(3,6): 0.177
O H(4,5): 0.038

Landolt-Bérnstein
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Ref. p. 329] 3 Radicals in metal complexes 303
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] |a-Value [mT] add. Ref.
[C,sH3,0,T1]° chemical reaction 2.00305 [B5Schl
o} e pyridine 203.20571: 2 15
T1(Mes) H(5,8): 0.044
O\A;[O/ 2 ESR/RT H(1): 0.583
H(4): 0.583
ethylchloride /
methylpentane H(1, ax): 0.87
H(1, eq): 0.36
ESR /123 H(4, ax): 0.87
H(4, eq): 0.36
dichloromethane 2.00292
ESR/RT 203205T: 2,295
H(5,8): 0.037
H(1): 0.595
H(4): 0.595
[CsH33NO,TI]® chemical reaction 2.00327 [B5Sch
o, . ether 2032051 2 36
TI(Mes), H(1, ax): 0.612
H@O/ ESR /223 H(4, ax): 0.75
CH, H(4, eq): 0.412
[C,sH33NO,TI]® chemical reaction 2.00297 [85Schl
o} T . dichloromethane 20320571 2 33
TI(Mes) H(5,8): 0.043
H,N ? ESR/RT H(1, ax): 0.725
2 O/
H(1, eq): 0.430
H(4, ax): 0.725
H(4, eq): 0.465
pyridine 2.00311
ESR/RT 20320571 2.15
H(5,8): 0.043
H(1, ax): 0.726
H(1, eq): 0.431
H(4, ax): 0.708
H(4, eq): 0.470
[C,sH33NO;TI® chemical reaction 2.00336 B5Stc]
H Nk pyridine 203:20571: 2,140
H3CTN N H(3): 0.035
S TI(Mes), ESR /298 H(5): 0.370
0 H(6): 0.085
H(7): 0.315

(continued)
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304 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] |a-Value [mT] add. Ref.
[C28H33NO3T1] ° (Continued) ethanol 2.00329
203,2051.
ESR /298 T1: 2.180
H(3): 0.030
H(5): 0.375
H(6): 0.85
H(7): 0.305
[CosH33NO4TI]® chemical reaction 2.00333 [85Ste]
0 Nk pyridine 203205T1: 2.20
H;C- 0O H(3): 0.04
N\
O)m /Tl(Mes)z ESR /298 H(5): 0.365
NH, o H(6): 0.082
H(7): 0.300
H(7): 0.250
[C,sH3NO,TI]* chemical reduction SOK
O/Tl * toluene 20320571: 4,70
"N: 0.67
ESR /298 H(3): 0.28
H(7): 0.35
H(9): 0.24
[C28H40I4111204]2 * chemical reaction 2.0032 98Bro?]
I * | THF "51n: 0.893/0.850
e fBu H(4): 0.365
\ ESR /300
\I/ D:10.3 (100 K)
0\ i\ Bu
AN O
Bu tBu
e
Bu tBuj
Y
\
N/
O/hi | I
o
Bu 1Bu
[CogH4O5T1] " chemical reaction 2.0039 [O8Abal
. 203,2051.
/ H(1 H): 0.31
o) O O o) ESR/RT H(6 H): 0.06
e} CH, Bu

Landolt-Bérnstein
New Series II/26A2



Ref. p. 329] 3 Radicals in metal complexes 305
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[CosH76ALSig] ™ chemical reaction 2.0035 [O3PIul
- 27 A7.
(MeSi),HC ,(:H(Sﬂ\4e3)2j THF 29?'1'(}2:9
Al-Al 1: 0.
(Me;Si),HC  CH(SiMe;), ESR /333
chemical reaction 2.0025 [O3UhR]
27
: Al: 1.11
diethylether s
Y i 0.435
ESR /295 and 110
UV-VIS and IR spectroscopy
[CasH76Ga,Sig] = chemical reaction 2.0037 [O5URI
69
°- : Ga: 5.74
(Me3SI)2HC CH(SlMeB)ﬁ 1,2-d1meth0xyethane 71Ga~ 728
GaG{a 29, t
(Me;Si),HC \CH(SiMe3)2 ESR /310 Si: 0.53
crystal structure, UV-VIS and IR spectroscopy
[CooH,40,T1]° chemical reaction 2.0033
CH;  |* pyridine 203205T1: 1.00
O H:0.181
HyC O\ ESR /ENDOR /293 H: 0.166
/PRy H: 0.043
O o H: 0.027
CH,
[CooH,sNO,TI]® chemical reaction 2.00357 [85Ste]
e pyridine 2032057]: 1.355
O H(5): 0.365
Hy e ESR /298 H(6): 0.105
0o, H(7): 0.860
O /TlPh2 H(7): 0.180
0]
[C1oH3,0,T1]° chemical reaction 2.00307 [B5Sch

oy K
/@[ /Tl(Mes)2
H;C 0]

pyridine
ESR/RT

20320571: 2,145
H(5,8): 0.045
H(1, ax): 0.765
H(1, eq): 0.390
H(4, ax): 0.759
H(4, eq): 0.427
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306 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CyoH35NO;TI] chemical reaction 2.00360 [85Ste]
203,2051.
o - pyridine TI: 2.16
o o H(3): 0.085
\I‘\I \Tl M ESR /298 H(5): 0.335
Et e (Mes), H(6): 0.085
[C30H,60,T1]° chemical reaction 2.0033
CH, K pyridine 203.205T1: 0,740
H,C H(1,8): 0.167
O ESR / ENDOR / 293 H(2.7): 0.043
N H(3,6): 0.197
HyC O O/Tlth H(4.5): 0.038
H,C
[C30H60,T1]° chemical reaction 2.0033
CH, K pyridine 203205T1: 0.845
H;C H(1,8): 0.165
O ESR / ENDOR /293 H(2.7) 0,038
N H(3,6): 0.192
/1Phy H(4.5): 0.038
(e
H,C
CH,
[C30H260,T1]° chemical reaction 2.0034
H,C A pyridine 2032057 .489
O H(1,8): 0.177
H,C 0, ESR / ENDOR /293 H(2.7): 0.050
HLC /PRy H(3.6): 0.186
O S H(4,5): 0.040
H,C
[C30H,60,T1]° chemical reaction 2.0034
CH, e pyridine 203.20571: 0.560
H(1,8): 0.170
O ESR / ENDOR / 293 H(2.7): 0.042
HyC N H(3,6): 0.179
H,C O O/TIPhz H(4.5): 0.042
CH,
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Ref. p. 329] 3 Radicals in metal complexes 307
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C3oHp606T1]* chemical reaction 2.0032
OCH, e pyridine 20320571: 0.875
H,CO H(1,8): 0.145
O ESR / ENDOR /293 H(2.7): 0.005
N H(3,6): 0.018
O O/TlPhZ H(4.5): 0.018
H;CO
OCH;
C50H360,T1 chemical reaction . [B5Sch
[C30H360,T1]° hemical i 2.00313
o e pyridine 203205T1: 2,12
TI(Mes) H(5,8): 0.045
Hﬁc@(/ 2 ESR /RT H(1): 0.558
3¢ H(4): 0.593
dichloromethane [85Schl
ESR /156 H(1, ax): 0.881
H(1, eq): 0.298
H(4, ax): 0.838
H(4, eq): 0.449
dichloromethane 2.00303 [B5Schi
ESR/RT 20320571: 2.25
H(5,8): 0.036
H(1): 0.560
H(4): 0.600
[C3Hs3GaN;0,] * % electrochemically generated | 2.004 [OOMIi]
°2+ dichloromethane %Ga: 0.258
oy | "Ga: 0.215
ESR /4-70 N 0.214

tBu

MeO

d,-deuterated

H(CH,): 0.338
H(benzylic): 0.189
H(benzylic): 0.143
H(CHj;): 0.221

H(CD,): 0.052

electrochemistry, UV-VIS and resonance Raman spectroscopy
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308 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C3,H,,0,T1]° chemical reaction
CH pyridine 203:20571: 0,739
H: 0.175
ENDOR /293 H: 0.143
‘ T1Ph, H: 0.088
OO o H: 0.061
H: 0.027
[C3,H3,0,T1]° chemical reaction 2.0034
H;C CH;  |° pyridine 20320571: 0.875
O H(1,8): 0.193
H,C o8 ESR / ENDOR /293 H(2.7): 0038
HLC /1Phy H(3.6): 0.193
O o H(4,5): 0.038
H,C CH,
[C33H3sB,] " chemical reduction
11 .
(Mes)Ph]%B(MeQ . THF B(2B): 1.3
ESR /298
crystal structure
[C34H»,0O,T1]* chemical reaction
pyridine 20320571 0.607
OO ENDOR /293 noor
TlPh2 H: 0.053
I I H: 0.020
[C3,H33NO4TI] chemical reaction 2.00332 [B5Ste]
203,205
-3 T 2.17
. ridine
o OH ey H(3): 0.030
‘ ESR /298 H(5): 0.364
N o8 H(6): 0.090
P TI(Mes), H: 0.387
Z 0O H: 0.405

Landolt-Bérnstein
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Ref. p. 329] 3 Radicals in metal complexes 309
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[C34H3,0,T1]° chemical reaction 2.0032
CH, N pyridine 20320571 0.980
H;C CH, H(1,8): 0.182
O ESR / ENDOR / 293 H(2.7) 0043
H,C SN H(3,6): 0.192
HyC O O/TIPhz H(4.5): 0.042
H,C CH,
CH,4
[C34Hs5¢GaN,0,] * chemical reaction 2.003 O4Lan|
T . toluene 7 Ga: 0.66
tBu .
H(4 H): 0.188
cH ESR /210
H3C\ f 30 Bu
N\Ga /O
/N\/ ‘ \O
H;C CH3O\ i _fBu
Bu UV-VIS and IR spectroscopy
[C35sH3,NO,TI]* chemical reaction [855t¢|
Bk pyridine 20320571 2,425
\ O H(5): 0.360
H,C” ESR /298 H(6): 0.098
0, H(7): 0.870
O /Tl(Mes)2 H(7): 0.180
0]
[C3sHisGaN;0,] * % electrochemically generated | 2.004 [0OM]]
dichloromethane %Ga: 0.258
"'Ga: 0.215
ESR /298 14N 0.214

tBu

MeO

d,-deuterated

spectroscopy

H(CH,): 0.338
H(benzylic): 0.189
H(benzylic): 0.143
H(CH;): 0.221

H(CD,): 0.052

crystal structure, electrochemistry, UV-VIS and resonance Raman
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310 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C36Hg1Ga,Si5]° chemical reaction 2.0035
69
Ga: 5.0
i . entane
FiiBu); ] P "Ga: 6.4
C}Ia*Ga*Si(tBuh ESR /298 “Ga: 3.2
1
Si(fBu), "'Ga: 4.1
crystal structure
[C37H4005T1]° chemical reaction 2.0033
Bu Bk pyridine 20320571: 0.632
H(1,8): 0.164
O ESR / ENDOR / 293 H(3.6): 0.176
Bu ‘ N ’
TIPh,
CH;0 O e
CH,0
OCH,;
[C33H44InN,058S,] * chemical reaction B9AND
115v,..
1+ | toluene In: 0.651
H(4): 0.353
© ESR /298
Bu S ]\@/ Me
o S
Bu O/ ‘ \I\E)\
7 N Me
[C33H44InN,0O5Se5] * chemical reaction B9AND
T e |toluene "In: 0.606
H(4): 0.325
ESR /298
{Bu Se 1\9 SN Me
o S
/Bu o | N |
S
¢ \ Me

Landolt-Bérnstein
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Ref. p. 329] 3 Radicals in metal complexes 311
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT] add. Ref.
[C3sH50GaN,0,] chemical reaction 2.003 930z4
Bu | pyridine "'Ga: 0.740
H:0.184
ESR /363
tBu (0] fBu
o_| o
A
Bu 0 ‘ T\II \
N =
@ magnetic susceptibility
[C4H4gB,N,] ™" chemical oxidation 2.0029
=\ ot dichloromethane "B: 0.081
(Mes),B-N  N~B(Mes), “N: 0.42
— ESR/233 H(2): 0.315
ENDOR / 190 H: 0.015
electrochemistry, MO calculations
[C4oH79B,N,] ™~ chemical reduction 2.0034
— .- THF ''B:0.24
(Cy),BN,  N-B(Cy), "N: 0.805
e ESR /300 H(2): 0.24
electrochemistry, MO calculations
[CaoH103Ga,Sin] * electrochemically generated | 2.0023 96H
, " |- | THF “Ga: 1.93
C(SiMey)s 1Ga: 2.45
/Ga\ ESR /280
(Me3Si)3C—Ga/Gac(sﬂ\/163)3
AN
o
(Me;Si);C
[C4H;360,T1]° chemical reaction
Bu Nk pyridine 203.20571: 1,525
o)
N\
/Tlth ENDOR /295
PhsC 0 THF 20320571: 1780
ENDOR /295
toluene 203.20571: 2,320
ENDOR /295

Landolt-Bérnstein
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312 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CsHygBs] " chemical reduction 2.0024
e THF "'B: 0.3
(MeS)zBOB(MeS)z H(2): 0.119
ESR /300 H: 0.029
ENDOR / 180
electrochemistry, MO calculations
[C42H60G306]3 ¢ chemical reaction 2.003 930z4d
0 Bu T 3e toluene 7 Ga: present
Ga< > ESR /77 (theoretical simulation
O 3 of triradical EPR
Bu spectrum)
g=4(AM=2)
g=6(AM=3)
crystal structure, magnetic susceptibility
[CHeGaOg]** toluene 2.005 94 Lan|
Bu T 3e ESR /298
0)
Ga toluene 2.003
0 ; ESR/77 ®7'Ga: 0.74
/Bu (theoretical simulation
of triradical EPR
spectrum)
g=4.001 (AM =2)
£=6.032 (AM =3)
crystal structure, magnetic susceptibility
[C44H2ClGaN,] ™~ electrolysis ~2.00 85Kad
[Ga(TPP)CI]*~ dichloromethane
ESR /115
electrochemistry, UV-VIS spectroscopy
[CysHp5ClGaN,] ™" electrolysis 85Kad
[Ga(TPP)CI]** dichloromethane ¥7Ga: 1.0
ESR /298

electrochemistry, UV-VIS spectroscopy
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Ref. p. 329] 3 Radicals in metal complexes 313
Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] [a-Value [mT] add. Ref.
[C4sHagClINN,] ™" electrolysis 2.003 85Kad?2
[In(TPP)CI]** dichloromethane "In: 1.41
ESR /298
electrochemistry, UV-VIS spectroscopy
[CasH33InN,]*~ irradiation 2.004 [BI9Kad]]
[In(TPP)Et]* THF "In: 1.05
ESR /300
electrolysis g1 =2.002 [B9Kadl]
THF g =1.968
ESR /115
electrochemistry
[C4sHs:B,N,] chemical reduction 2.0027
— — ~ ]+~ | THF "B: 0.2
(Mes)zB*N/\:>—<:/\N*B(Mes)2 H(2): 0.085
S W ESR /300 H(3): 0.085
ENDOR / 200 H:0.023
H:0.014
electrochemistry, MO calculations
[C4Hs:B,N, ™" chemical oxidation 2.0030
— — j e+ | dichloromethane B: 0.016
(Mes)zB*ND—CNfB(Mes)z H(2): 0.225
SV W ESR /300 H(3): 0.083
ENDOR /220 H:0.011

electrochemistry, MO calculations, UV-VIS spectroscopy
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314 3.14 Complexes of group 13 (B, Al, Ga, In, T1) [Ref. p. 329

Substance Generation / Matrix or g-Factor / Ref. /
Solvent / Method / T [K] a-Value [mT)] add. Ref.
[C4gHasAICINg] ** electrochemically generated |2.0016 B9FT€]

B cl j e+ | acetonitrile
u

\@\/N@ ESR /298
N _
AN~

. N

Bu

electrochemistry, UV-VIS and NIR spectroscopy
[CysHsoB,] ™ chemical reduction 2.0027

|- |THF B:0.2

(Mes)zBB(Mes)z H(2): 0.085

ESR/300 H(3): 0.085

ENDOR / 220 H:0.023

H: 0.014

MO calculations

[Cs;H73GaN;05] ** electrochemically generated |2.0041 [O7Adal
acetonitrile %Ga: 0.230
'Ga: 0.290
ESR /298 H(3 H): 0.230
benzyl-deuterated (dg) %Ga: 0.230
"'Ga: 0.290
D(3 D): 0.035
tBu
Bu
Bu
N 0 ) tBu . .
0 N electrochemistry, UV-VIS spectroscopy, magnetic

susceptibility
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Ref. p. 329] 3 Radicals in metal complexes 315
Substance Generation / Matrix or g-Factor / Ref./
Solvent / Method / T [K] a-Value [mT] add. Ref.
[CeoHorGay] ™ chemical reduction [O3Hg
k- THF “Ga: 3.54
R R 7'Ga: 4.39
el ESR /298 H(3): 0.085
iPr,
= 4@*1’1%
iPr crystal structure, UV-VIS spectroscopy
[Cg4H,17AIN;Oq]” chemical reduction SOK
BED THF 77Al: 0.42
“N: 0.47
ESR /298 H(3): 0.28
H(7): 0.33
H(9): 0.21
D=16.0mT
D=39.0mT
[Cs4H,1,GaN;Og]* chemical reduction [B9Kai
T 3e toluene D=155mT
\<;[ ESR /77 D=30.0mT

L),
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