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12.5.1 Bisnitroxides

[Ref. p. 516

Substance

Generation / Matrix or

g-Factor / a-Value [mT],

Ref. /

Solvent / Method / T[K] | D [em™'], E [em™], J [mT] | add. Ref.

12.5 Polynitroxides
12.5.1 Bisnitroxides
12.5.1.1 Bis(dialkylnitroxides)

[CosH34N,0,] Synthesis described Triplet of doublets 96Rezl
Water N: 1.63
H,C C.H
00 L ey Hy: 0.36
N N 33 | Ethyl acetate Quintet
O . O O ESR N' 1 .48
[C30H4N,0,] Thermolysis of 7-iso- Triplet of doublets 91Hwal
propylidene-2,3-diaza- |2.0058
. CH3C | CH3C - bicyclo-[2.2.1]hept-2- | N: 1.49
56 6t1s ene in the presence of | Hp: 0.20
(H3C)3C\I‘\I """ “"kN/C(CH?,):; PBN J« ax
O O- ACN
ESR /343 to 363
12.5.1.2 Bis(alkyl-arylnitroxides)
[C16H20FsN,05] Synthesis described Complex spectrum 99Rajl
MTHF D: 0.015
FsC CFs ESR/5 E:0.001
(H;C);C. ~C(CHy);
N N
O- O-
[C16H25BI'N204] Toluene 20058, 4.014 (Ams = 2) 96Fu;1
Br ESR /6.5 D:0.016
E:=0.0
H;CO
(H3C)3}3\ C(CHY) Jlkg: —39.65 K
I‘\I I‘\I 3)3
O 6cn?”
[C16H2N,04] Synthesis described Conformer I 93Kanl
Toluene Single line, AH,,= 3.60
H H » Alpp
3CO]QOC 3 ESR /296 J~ay
(H3C)3C\N N/C(CH3)3 Conformer I1
O+ 0- N:1.42
J « an
ESR /17 2.0068
D:0.0179
E:=0.0008

Landolt-Bornstein
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 479
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C17HoBrsN,O;] Reaction of TBNB with | N: 1.182 89Vasl
Br Br tricyclo[1.1.1.0]pentane |J « ay
Benzene
BrBrQ ESR
B NN Br
Oo . O
[C17H25N,0,] Synthesis described Isomer 1 92Dvol},
Ethanol 2D: ~39.0 mT 92Dvo2,
HC CHs ESR /10
(H3C)3C\N N/C(CH3)3 ESR /100 2D: ~37.9 mT
\ \ .
O. CH3 O. 2J/kB —755 K
Isomer 11
ESR /10 2D: ~36.0 mT
ESR /100 2D: ~38.0 mT
2J/kg: —865.0 K
[C1sH30N,06] Synthesis described Broad, poorly resolved 98Nak1|
Toluene quintet 98Nak?2
H,eo  ocih ESR /298 2.006
(H;C);C O
N N N: 1.36
%‘ o o CHC(CH3)3 Frozen toluene D:0.013
3 3 ESR /10 to 100
[C5,H25N,0,] Synthesis described Five lines spectrum 93Nisl|,
(H;C):C Benzene 2.006 94Yos1
N0 ESR /298 N:~12to 1.4
J> an
Toluene Broad slightly-structured
ESR /77 spectrum consistent with a
weak dipolar interaction
PM3 geometry of diradical computed.
[C2HpN,05] Synthesis described Five lines spectrum 92Matl
CH,Cl, 2.0056
(H3C)3I(f] 2 §(0H3)3 ESR /298 N: 1.26
Toluene Broad slightly-structured
ESR /510 10 spectrum consistent with a

weak dipolar interaction
2D <9.0 mT

Landolt-Bornstein
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480 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em '], E [em™'], J [mT] | add. Ref.
[C52H25N,0,] Synthesis described Five lines spectrum 94Yos1
Benzene 2.006
H;O5C o
. C(CHy), N— ESR /298 LI;I> 1.2to 1.4
_ an
Toluene Broad slightly-structured
ESR /77 spectrum consistent with a
weak dipolar interaction
PM3 geometry of diradical computed.
[C52H2sN,0,] Synthesis described Five lines spectrum 94Yos1
Benzene 2.006
(-),N/C(CH3)3 ESR /298 N:~12to 1.4
C(CHz); J>a
/ N‘O N
O ) Toluene Broad slightly-structured
ESR /77 spectrum consistent with a
weak dipolar interaction
PM3 geometry of diradical computed.
[C2H3sN,05] Synthesis described 2.0055 99Kum]|
CH CH,Cl, N: 1.31 99Kum?2
¥ 3 ESR /2
OCH,CHCH,CH; SR /298
m%(im
H N .
(H;0);C N N C(CHy);
O- O-
[Co4H3oN,0,] Synthesis described Five lines spectrum 92Matl
Toluene 2.0055
(H;0)5C H,C | CHy C(CHy)s ESR /298 N:1.12
b/N N\O‘ J> an
Toluene Broad slightly-structured
ESR /510 10 spectrum consistent with a
weak dipolar interaction
2D <9.0 mT
[C54H3,N,0,] Synthesis described Five lines spectrum 92Matl
Toluene 2.006
H,C | CH; C(CHy); |ESR/298 N: 1.24
N\O‘ J> an
(H3C);C— Toluene Broad slightly-structured
(\) ESR/5t0 10 spectrum consistent with a

weak dipolar interaction
2D <9.0 mT

Landolt-Bornstein
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 481
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em '], E [em™'], J [mT] | add. Ref.
[Co4H3oN,0,] Synthesis described Five lines spectrum 92Matl|
H.C. _CH Toluene 2.006 99Shul
3 | 3 ESR /298 N: 1.19
(O pon
(Hy0),C—N N-C(CHy); Toluene D:0.0042
| ! ESR /5to 77
e} O-
Molecular Mechanics calculations reported.
[Cy5H 3BrgN,O,] Reaction of 1-phenyltri- | Complex spectrum 90Vasl
Br cyclo[4.1.0.0Theptane | N: 1.10
Br with TBNB N:1.19
Benzene Hg: 0.55
Br ESR /293
Synthesis described N: 1.204 99Shul
Toluene H,: 0.194
ESR /298 H,: 0.232
H,,: 0.100
J> an
Toluene D: 0.0035
ESR /77
Molecular Mechanics calculations reported.
[CosH36N,0,] Synthesis described N: 1.190 99Shul
Toluene 4H,: 0.202
’ \ ESR /298 4H,,: 0.126
‘ J> an
O O Toluene D: 0.0035
.0 O-
Molecular Mechanics calculations reported.
[C30H34N,0,] Oxidation of correspon- | Five lines spectrum 95Kanl|
ding hydroxylamines 2.006 96Nis1
with Ag,O or PbO, N: 1.3
Benzene J»ay
ESR /298

Toluene glass
ESR /77

Broad slightly-structured
spectrum

Landolt-Bornstein
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482 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™'], E [em™], J [mT] | add. Ref.
[C30H44N,0,] Synthesis described N:1.164 99Shul
Toluene 4H,: 0.274
H;0C | C(CHy); ESR /298 4H,,: 0.126
O
(Hy0),C—N N-C(CH3), Toluene D:0.0064
| | ESR /77
e} 0.
[C31H39N;305] Synthesis described Spectrum attributed to the ||[960nil
0. C(CH MTHF simultaneous presence of
N C(CHs)s ESR /298 two species
| Species I
‘ 2.0041
N: 1.260
| N: 0.085 (nitrone)
O O 2H,: 0.168
(H3C);C— N-C(CH3); 2H,,. 0.084
6 (5 . J»an
Species 11
2.0041
N: 1.240
N: 0.084 (nitrone)
2H,: 0.168
2H,,. 0.084
J«ay
[C31H40N,0,] Synthesis described N:1.198 99Shul
p‘ Toluene 4H,: 0.220
ESR /298 4H,,: 0.088
J> an
O O Toluene D:0.0041
ESR /77
(H30)3C\I‘\I N/C(CH3)3
o) O
Molecular Mechanics calculations reported.
[C3,HuN,0,] Synthesis described N: 1.196 99Shul
Toluene 4H,: 0.226
ESR /298 4H,,: 0.180
J> an
Toluene D: 0.0062
ESR /77

Molecular Mechanics calculations reported.

Landolt-Bornstein
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 483
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C33H34N,0,] Synthesis described N:1.176 99Shul
Toluene 4H,: 0.224
O O ESR /298 4H,,:0.116
. J>an
O O Toluene D: 0.0046
(H3C)3C\1‘\I N/C(CHs)s ESR /77
o) O-
Molecular Mechanics calculations reported.
[C33H4N,0,] Synthesis described 2J:67+11 cm™ 95Kan2
. SQUID /5to 10
/
(H,C1CN,
ON
C(CHy),
INDO calculations reported.
12.5.1.3 Bis(alkyl-acylnitroxides)
[C17H30N4O4] Photoreaction of corres- | Twelve lines spectrum 98Ngul
H.C ponding dihydroxamic | N: 0.760
o N0 acid and H,0; 3Hj: 0.880
HN ) Water J «ay
HC mo ESR /298
H;C 0
0] N-O
H,C
[C1sH30NgOg] Photoreaction of corres- | Twelve lines spectrum 98Ngul

ponding dihydroxamic
acid and H,0O,

Water

ESR /298

N:0.772
3Hg: 0.860
J«ay

Landolt-Bornstein
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484

12.5.1 Bisnitroxides

[Ref. p. 516

Substance

Generation / Matrix or

g-Factor / a-Value [mT],

Ref. /

Solvent / Method / T[K] | D [em '], E [em™'], J [mT] | add. Ref.
[C1sH30NgOg] Photoreaction of corres- | Nine lines spectrum 98Ngul
. ponding dihydroxamic | N: 0.790
O Q CH, acid and H,0O, 2Hg: 0.630
HN N-C Water J«ay
Q ESR /298
NH
H,C
NH
e} jo
HN N-C,
00 CH
[Co0H34N6Og] Photoreaction of corres- | Nine lines spectrum 98Ngul
o o ponding dihydroxamic | N: 0.773
HN acid and H,O, 2Hg: 0.881
0 MCHa Water J«ay
NH o ESR /298
H;C
NH Q
D,
o) (0]
[C51H3¢NgOs] Photoreaction of corres- | Twelve lines spectrum 98Ngul
00 CH ponding dihydroxamic |N: 0.770
HNUN/ 3 acid and H,O, 3Hp: 0.881
0 / O Water J«ay
NH ESR /298
HyCj NH
6 0-
HNHN\
00 CH;
12.5.1.4 3-Imidazolidinyl bisnitroxides
[C14H0N,05] Oxidation of correspon- | Single line spectrum 93Rezl|
HyC CeHs ding fiihyd.roxy imida- | AH,, 10 to 15 mT 93Rez2
H.C CH zolidine with MnO,
3 3 Toluene solution
00 s
HyC~ CH, ESR

Toluene Glass
ESR /77

2D: 161.6 mT
|£] «|D|

Landolt-Bornstein
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 485
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C17H26N,0,] Oxidation of correspon- | Single line spectrum 93Rezl|,
C.H ding dihydroxy imida- AH,, 10 to 15 mT 93Rez2
6 5 .« qe .
zolidine with MnO,
Hf)c/ié\%{{g Toluene solution
H,C~ “CH, ESR
Toluene Glass 2D: 160.2 mT
[C19oH2oN,0,] Oxidation of correspon- | Single line spectrum 93Rezl|
C.H ding dihydroxy imida- AH,, 10 to 15 mT 93Rez2
6 5 . qe .
zolidine with MnO,
I?(S)C/%—é\c(gl_{s Toluene solution
H3C><CH3 ESR
Toluene Glass Conformer I
ESR /77 2D: 160.8 mT
|E| «|D|
Conformer I1
2D:149.6 mT
|E] «|D|
12.5.1.5 Bis(2,2,5,5-tetramethylpyrrolidinyl-/V-oxyl)
Py y y
[C3gHgaNGO5S5] ESR /309 to 343 Conformer [ 93Sanl
2.0036
\ CH3 N: 1.603
H,C J=0cm"
H,C Conformer I1
Nwow 2.0036
HO N: 1.603
ﬁs 0 J=0.0495 cm™!
S O
HO
N\/\O N: z
12.5.1.6 Bis(2,2,5,5-tetramethylpyrrolinyl-N-oxyl)
[C0H30N,04] Synthesis described Five lines spectrum 96Dral
HaC Benzene 2.0059
35 CH; ESR N: 1.41
H,C_CH;0 | N-O J» an
. | O/\/O .
ON & HyC CH;
H;C CH,

Landolt-Bornstein
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486 12.5.1 Bisnitroxides [Ref. p. 516

Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em '], E [em™], J [mT] | add. Ref.
[C51H34N405] Synthesis described N: 1.50 90Bril
Chloroform J»ay
ESR
Synthesis described Five lines spectrum 90Bril
Chloroform N: 1.490
ESR J»an
[C52H36N4O5] Synthesis described Five lines spectrum 90Bril
‘CH,CH,OH Chloroform N: 1.480
HN—(CH,)>N ESR J»an
o O
CH; H,C
Hyc——N “HHC N Locp,
H,C O Q CH;
Synthesis described Five lines spectrum 95Marl
ESR N: 1.580
Toluene J»ax
Water J~ayn
[C23H3sN404] Synthesis described Five lines spectrum 90Bri11
Chloroform N: 1.50
HN—(CH,)s—NH
0 ( 2)5 o) ESR J~ ax
CH; H,C
Hyc——N M€\ Lcp,
H,C O 0 CH,

Landolt-Bornstein
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 487
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[Co4H30N,06] Synthesis described Single line SOWill
e Neat solid a-Form
0] 0] 0 ESR /273 2.007
H3C AprZ 1.2
B-Form
HC L, 2.007
Q CH;, AH,,: 2.0
[Co4H4oN4O4] Synthesis described Five lines spectrum 90Bril
Chloroform N:1.518
HN—(CH,)eNH
0 ( 2)6 0 ESR J~ ax
CH; H,C
N
HyCc——N CHsHsC N Loy
[Co4H41N5Os] Synthesis described Five lines spectrum 95Marl
CH,CH,0H ESR N: 1.56
I‘\I Toluene J»ay
j L Water J~ay
HN NH
[CosH41N5O6] Synthesis described Five lines spectrum 95Marl
ESR N: 1.57
I(EIHZC(O)OCH3 Toluene J»ay
J/ L Water J~ayn
HN NH
[CosH4oN4O4] Synthesis described Five lines spectrum 90Bril
Chloroform N: 1.449
HN—(CH,)NH
o ( 2)7 ESR J~ ax

Landolt-Bornstein
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488 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™'], E [em™], J [mT] | add. Ref.
CysHy3N504] Synthesis described Five lines spectrum 90Br11
[ Y. p
Chloroform N: 1.50
ESR J~ayn
[Cy6H35N;305] Synthesis described Five lines spectrum 96Dral
. CH Benzene 2.0059
O\N C}i ESR N: 1.404
3
J»a
H3C / N
);\/UVCH3
‘G CH,
[Co6H44N4O4] Synthesis described Five lines spectrum 90Br11
Y p
Chloroform N: 1.54
HN—(CH NH
o (CHyg— ESR T~ ax
H;
N CH3H3C CH,
H,C O Q CH,4
[C57H46N404] Synthesis described Five lines spectrum 90Br11
Y p
HN—(CH,) NH Chloroform N:1.5
0 29 ESR J~ay
HyC——N CHs H3C CH;
HC O 0 CH,

Landolt-Bornstein
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 489
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[CosH4sN4O4] Synthesis described Five lines spectrum 90Br11
Chloroform N: 1.55
HN—(CH,)7gNH
(CHy1g o ESR T~ ay
CH; H,C
N CH3H;C CH,
0 CH,
Synthesis described Five lines spectrum 94Bril
Oe CH2C12 N: 1.55
\
H3C N CH3 ESR J> an
o H,C™\ /—CH,
NH HN
— 0
e
NH HN:
0 __/
H,C CH,
H;C N CH;,
O.
[C2oH4gNgO4] Synthesis described Five lines spectrum 94Bril
CH2C12 N:1.5
o ESR J>
H,C._N._CH, N
o H;C  /~CH,
NH HN-C(0)
HoC;
NH HN-C(0)
e >Z—><CH3
H;C N Hj
[C30H52N404] Synthesis described Five lines spectrum 90Br11
Chloroform N: 1.542
HN—(CH NH
o (CHy17 ESR T~ ax
CH
HiC——N CH3H3C /N cH,
H,C O CH,
[C31H45N506] Synthesis described Five lines spectrum 95Marl
ESR N: 1.57
’—<i%C(O)OCH3 Toluene J»ax
Water J~an

i

H;C CH, H,C

CH,

CH,

N-O,

HycCHs NH NH3C
.0 Nﬁo o)—@

Landolt-Bornstein
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490

12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™'], E [em™], J [mT] | add. Ref.
[C32H34N,06] Toluene 2.006 93Larl
O ESR /298 N: 1.42
N 3 Additional hyperfine
H;C CH,
> structure also observed
H;C
30 Interspin distance deter-
O mined as 19.75 Aina
O DEER spin-echo experi-
O ment at 77 K in toluene
glass.
RN
_A__CH,
H;C N CH;
H3C \()'
[C34Hs5sN6Os] Synthesis described Five lines spectrum 94Bri11
Oe- CH2C12 N: 1.5
\
0 H;C™\  /™CH;,4
NH HN-C(0)
H;4Cg
NH HN-C(O)
1] _/ —
mcﬂcm
H;C N CH;
Oo
[C41H72NgO6] Synthesis described Five lines spectrum 94Bril
O- CH,Cl, N: 1.5
\
o H,C~_ J~CH;
NH HN—C(O)
H;,C
36 NH HN-C(O)
d U =
H;C N CH;,
O-
12.5.1.7 Bis(3-imidazolinyl-/V-oxyls) and bis(3-imidazolinyl-NV-oxyls 3-oxide)
[Ci6H26N404] Synthesis outlined Nine lines spectrum 98Strl
0 CH,Cl, 2.0067
CH .
HLC 0- N C3H ESR /298 2N: 0.750
N 4 3 J» ay
H;C N/ /N CH 3 Frozen solution D:16.8 mT
HC ‘0 7 ESR
0]
Polystyrene matrix 2J/kg: —469 K
SQUID /200 to 300

Landolt-Bornstein
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 491
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[CisH26N40,S] Sythesis described Broad singlet 95Mitl
o- Toluene 2.0059
s ESR /298 AH,: 1.08 mT
i >—©_< jﬂiCHs ESR /40 D: 0.0066
Microcrystalline sample | J/kg: 16 K
SQUID /2 to 350 J'lkg: 105 K
J’ = Interdimer interaction.
[C1gH2N40,S] Sythesis described Broad singlet 95Mitl
e O cH Toluene 2.0060
3
H3CiN>_®_</Nj\CH3 ESR /298
/
H;C >N S N~ _CH; ESR /40 D:0.0108
H;C . [ CHj,
0 Microcrystalline sample | J/kg: —29.7 K
SQUID /2 to 350
[CisH26N404S] Sythesis described Five lines spectrum 95Mitl
O' o Toluene 2.0065
H;C \ C ESR /298 2N: 0.77
H,C /N
H,C ESR /40 D: 0.0071
H3C .d C Microcrystalline sample | J/kg: 40 K
SQUID /2 to 350
[C1gH¢N404S] Sythesis described Five lines spectrum 95Mitl
e o o Toluene 2.0065
3 \ ESR /298 N:0.77
H,C >_O_< J»ax
H,C ESR /40 D: 0.0071
Microcrystalline sample | J/kg: —114.6 K
SQUID /2 to 350 Jlkg: 34 K
J’= Interdimer interaction.
[C19oH27N504] Synthesis described Nine lines spectrum 99Z1el
. / 0 CH2C12 2N: 0.66
0 | % cH ESR /358 J» ax
3
H;C NS N .
HC ILI N CH; ESR /223 5 lines spectrum
3 o LN Tcw, 2N: 0.75
H3C (jH3 O CH3 J~ an
Microcrystalline sample | J/kg: 9.4 K

SQUID /2 to 300

Landolt-Bornstein
New Series I11/26D



492 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™'], E [em™], J [mT] | add. Ref.
[C19H27N504] Synthesis described Nine lines spectrum 99Z1el
O- o CH,Cl, 2N: 0.72
G 3 N ESR /358 J» ax
H3Ci @ . ESR /223 5 lines spectrum
HC N N wLcH IN0.76
H;C o . O/ CH; ; .a :
~ UdN
Microcrystalline sample | J/kg: =39 K
SQUID /2 to 300
[CooH26N40,S5] Synthesis described Thirteen lines spectrum 95Akil|
H.C CH MTHF 2.0053 96AKkil
H.C2[ e 3 ESR /298 N: 0.44
7ZLN N—{-CHs N: 0.90
H;C A~ N\ CH
N | 3 J» ay
H3C S s I,\I (:H3
.0 ESR /8 to 100 2Jlkg: —18 K
[Co0H26N40,S,] Synthesis described Thirteen lines spectrum 95Akil
MTHF J»ay
H;C CH
0. 3
H3C N N_LCH, ESR /298
H;C S | / CH, |MTHF 2.0055, 2.0055, 2.0100
HC Ny N cH, |ESR/6t075 D:2.850 mT
.0 E:0.300 mT
ESR /8 to 100 2J/kg: 23 K
[Co0H2N404S,] Synthesis described Nine lines spectrum 95Akil},
HC MTHF 2.0070 96AKkil
H,C NO- o ESR /298 2N: 0.76
H3C72L AN CHs S ax
N szicm SQUID /2 to 300 21k ~T K
o CHCH3
[CooH26N40,4S5] Synthesis described Nine lines spectrum 95Akil
HaC MTHF J»ay
H,C O o ESR /298
Hﬁ% P S N CH; | MTHF 2.0055, 2.0055, 2.0100
He N A/ CH, |ESR/6t075 D:2.850 mT
o N E:0.300 mT
e CHCH3
ESR /8 to 50 2Jlkg: 28 K
[Ca0H2sN404] ESR /298 2.0083, 2.0076, 2.0039 93Shil]
o 0 |D|:8.9 mT 99Catl
X CH; |El: ~0.6 mT
>STILI ICH3 ESR /10 to 140 Jlkg: 39 K
CH
‘0 CH;

Landolt-Bornstein
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 493
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C2oH26N40,S5] Synthesis described Thirteen lines spectrum 96Akil
MTHF 2.0056
Hyc, CH3 HC cH,  |ESR/298 N: 0.92
H3C>84N 51)3<CH3 N: 0.46
H;C N 7 ( 1\\1 CH, JI»an
0. S . S 0 Diluted sample in PVC | 2J/kg: ~ 0
SQUID /2 to 300
[C2oH26N404S5] Synthesis described Nine lines spectrum 96Akil
MTHF 2.0063
e S o5 cH, | ESR/298 IN: 0.74
H3C>ZLN’ 51)3<CH3 J» an
H;C NJ\Q—@)\I\\I CH; | MTHF glass 2.0082, 2.0061, 2.0087
0. s S .0 ESR / 6 to 100 D:2.9mT
S E:0.4mT
ESR /6 to 40 2Jlkg: —11 K
[C2oH25N40,S5] Synthesis described 2.006 95Mitl
CH Toluene N:1.32
H3>C84 3 ESR /298 N: 0.66
Toluene glass ID|:0.0037
ESR /10 to 298
SQUID /2 to 350 Jlkg: 3.0K
[C2HpsN4O,4S;] Synthesis described Broad singlet 95Mitl
CH Toluene
3
H3C>%<CH3 ESR /298
O—N CH, Toluene glass |D[:0.0149
=N ESR /10 to 298 |El:0.0002
SQUID /2 to 350 Jlkg: —6.0 K
O
H,C
[C5oH25N40,S5] Synthesis described Five lines spectrum 95Mitl
CH Toluene 2.006
HyC /73 ESR /298 N: 1.56
H;C FT
H.C Toluene glass ID|:0.0041
3 dN T\ s ESR /10 to 298
s W/ P SQUID /2 to 350 Jlks: ~0
| N CHj;
CH,
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494 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em '], E [em™], J [mT] | add. Ref.
[C22H34N404] Synthesis outlined Nine lines spectrum 98Strl
o CH,Cl, 2.0065
HyC ESR /298 2N: 0.752
H;C CH;
o) JI»an
HyC~N R , ,
H,C 6 . N CH;4 Sainptlerdlllspersed in D:~3.1mT
H3C N CH3 polystyrene
O CH; [SQUID/2 to 300 2J/kg: —90 K
[C24H30N(O4] Synthesis described ID|:0.010 970sh1
O .0 Ethanol frozen solution | | E|: 0.002
Hléac X CH, ESR /77
3 CHj;
SQUID /2 to 300
H3C \ . é CH3 L4 CIm
C6H5
[C24H30N6O4] Synthesis described Nine lines spectrum 99Ziel
0 .0 CH2C12 2N:0.76
H;C % _ [ CH; |ESR/298 J» ax
Hi N N | N CH3 -
N \ ESR /223 Five lines spectrum
H3C N ‘ N N CH3 2N: 0.75
H3C | . / ] CH . .
0 O 3 JS an
SQUID /2 to 200 2.00
Jlkg: 24 K
[C24H30N6O4] Synthesis described Nine lines spectrum 99Ziel
0 .0 CH2C12 2N:0.76
H;C L CHy |ESR/298 J» ax
H,c+ N ~N = CH3
HyC— \ / }\I / \N CH, SQUID /2 to 200 i/](c)o ok
H3C (5 . C') CH3 B- .
[Cy6H30N404S;] Benzene Nine lines spectrum 00Izul
ESR /298 2.0062
2N: 7.8
H3C { J>an
H3C CH3 SQUID Jlkg: -1.4K
H,C CH CHCH3

Treating a solution of the dinitroxide with excess iodine leads
to a cation triradical D: 0.0124, E: 0.0009.
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 495
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[Co6H30N40,4S5] Benzene Nine lines spectrum 00Izul
ESR /298 2.0062
CH
HiC /7 2N: 7.8
H3C>8L/N' J>ay
H;C
’ O/NJ\C[S\ ‘o |SQUID Jlks: 5.5 K
. /
s~ N _CH;
1\5 CH,
O iCHs
Treating a solution of the dinitroxide with excess iodine leads
to a cation triradical D: 0.0125, E: 0.0009.
[Co6H30N6O04] Synthesis described Nine lines spectrum 99Z1el
CH,Cl, 2N: 0.72
ESR /298 J»ax
ESR /223 Five lines spectrum
2N: 0.76
H3C J< an
H;
[Co6H31CINgO;] Synthesis outlined 2.007 97Akal
Powder AH,: 1.24
H.C CH; - CH3 CH,4 PP
0 C3 CH; C1''3 CH, MTHF Seven lines spectrum
TN NG N-o ESR /298 N: 0.429
g 1 : N: 0.860
N/ N I\L;N J«ay
\) = Microcrystalline sample | 1.930
SQUID /2 to 300 Jlkg: 027 K
Jlkg: 373K
J’ refers to intermolecular interactions.
[Co6H31CINgOy4] Synthesis outlined 2.007 97Akal
Powder AH,,: 0.
H.C CH; - CH3C CH, pp: 0.80
0 C3 CH; C1'3 CH, MTHF Five lines spectrum
3 .
o \gi‘O i O‘I\/IZ/N\Q ESR /298 3Ij.a0.717
. N
7 N NN
N N
= K/ Microcrystalline sample | 1.970
SQUID /2 to 300 Jlkg: —0.95 K
J'lkg: —4.85 K

J’ refers to intermolecular interactions.
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496 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™'], E [em™], J [mT] | add. Ref.
[Co6H3oN604] Synthesis described Nine line spectrum 98Ham1
Lc O Toluene 2.006
NN ESR /300 2N: 0.74
H,C N J» ay
H,C (‘), N=N Toluene frozen solution | D: 0.0026
ESR /10 E:0.00014
0 Microcrystalline sample | 2J/kg: 8.36 K
N SQUID /2 to 300
'O/N >€<CH3
CH;
H,C CH;
[Co6H3,N50,] Synthesis outlined 2.012 97Akal
we CHs HC cp, Powder AH,,: 3.25
q C3 CH,4 H;C CH, MTHF Seven lines spectrum
’ N N. N ESR /298 N: 0.430
B\ N0
0 1 /@\ /Z/ : N: 0.860
N/ N I\L;N J«ay
- == Microcrystalline sample | 2.012
SQUID /2 to 300 Jlkg: 263 K
J'lkg: 239 K
J’ refers to intermolecular interactions.
[C6H3,Ng04] Synthesis outlined 2.009 97Akal
e CH, HC cn, Powder AH,,: 1.46
q C3 CH; H;C CH, MTHF Five lines spectrum
3 ] N-o 0-Ng N0 ESR /298 2N: 0.726
0} \S\ /Z/ ) J«ay
N/ N I\L;N MTHEF frozen solution | Triplet I
= =~ ESR/ 10 |D:0.00726
|El:0.00002
Triplet 11
IDI:0.00270
|El: 0.00002
Microcrystalline sample | 2.009
SQUID /2 to 300 Jlkg: -34.8 K
J'lkg: —158 K

J’ refers to intermolecular interactions.
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 497
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C57H35N604] Synthesis described Nine lines spectrum 98Matl
Toluene 2.006
HC 0 N ESR / 298 IN: 7.4
H;C 2
\ J>ay
H;C .
O
N_N CH,
o x)(
CH;
H,C CH,
[CosH3,NgO4] Synthesis described Nine lines spectrum 99Ziel
CH,Cl, 2N:0.76
ESR /298 J» ax
ESR /223 Five lines spectrum
2N: 0.76
J< an
Toluene / CH,Cl, Nine lines spectrum 96Ulr1
ESR /298 J>ay
Toluene / CH,Cl, / Li™ | Five lines spectrum®
ESR /298 2N: 0.760

2H,(CH,): 0.160
N,: 0.065
J< an

* In the case of Cs, hyperfine structure from the alkali cation is

also observed.

Synthesis described
Single crystal
Powder

ESR /298

ESR
CH,Cl,/ 298

CH,Cl,/ 190

ESR /4 to 136

2.013, 2.0054, 2.0045

Single broad line
2.0032
AH,,: 11.5

Nine lines spectrum
2.0032

2N: 0.75

J»an

Five lines spectrum
2.0032

2N: 0.75

J< an

J:—4"

00Fral

¥ Density functional B3LYP/6-311G(d) calculations afford J = 0.
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498 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™'], E [em™], J [mT] | add. Ref.
[C37H36FsN4O4S5] Synthesis described Nine lines spectrum 00Matl
Benzene 2.007
H,C CH, .
H;C CH, ESR /298 2N:0.74
J> an
0N O c SQUID / 2 to 300 2k 22K
F,¢CF, to B: —2.
R o QY
. O*N*\N*O e
H,C CH;4
H;C CH;,
[C37H36FsN4O4S5] Synthesis described Nine lines spectrum 00Matl
Benzene 2.007
HiC CH, _
H,C CH; ESR /298 2N:0.74
F, J>ax
OO g SQUID /2 to 300 2k ~11.6 K
to B. —11.
j?\ R= Microcrystalline sample
«0O—N" "N-O e Dispersed in poly(n- 2Jlkg: —12.5 K
H,C CH, butyl methacrylate)
H,C CH,
[C3sH40N4O4] Toluene / CH,Cl, Thirteen lines spectrum 99Catl
ESR /293 N: 0.444
CH
nel Lok N: 0.890
J»ayn
0<Ng N-O-
Y OCH;
R A==
)\ H,CO
«O—N "N—-O
H,C CH;,
H,C CH,
[C40H40N40,] Laser photoexcitation 2.0043 00Tek1
H.C CH MTHEF frozen solution | D: 0.0130
3 3 .
H;C CH, ESR /30 E: 0.0 '
Values refer to a quintet
O*NYNfo ‘ O state (S = 2) due to excita-
Re 3 tion of the anthracene
i v 8 Y moiety.
— N .
‘0N 'N-O Powder sample Weak antiferromagnetic
H3C%CH3 SQUID /2 to 300 interaction
H;C CH;,
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 499
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C49H44FsN4O4S5] Synthesis described Fifteen lines spectrum 00Mat2
Benzene 2.007
ney [ch, ESR /298 J~ax
3 F, 2J/ks: ~0.001 K
O‘—N\(N'O . e Ok,
i R:" (—s{\c CT-[S O "'
«0—N"N-0 o
H,C CH;
H;C CH;
[CyoH4sFsN,4O4S,] Photolysis of the open | Nine lines spectrum 00Mat2
f i 2.
H,C CH, orm (preceding entry) 097
H.C CH, Benzene 2N: 0.74
’ 5 ESR /298 J»ay
O*N\YN*O . e 2J/ks > 0.08 K
-0—N" "N-O
H3C%—$CH3
H,C CH,
[CyoHgN4O5] p-Xylene / CH,Cl, Thirteen lines spectrum 95Turl
H,C CH, ESR /298 J=ay
H3C§—QCH3 p-Xylene / CH,CL, 2Jlkg: ~—1.7K
No N-O- OCiHas glassy solution
h @ EPR /4 to 120
R - O z CH. S O
-O*N)\N ’ N
Hﬁ% CH;
H;C CH;
Semiempirical MO calculations of spin density reported.
[CsoHgaN4O4] p-Xylene / CH,Cl, Thirteen lines spectrum 95Turl
ESR /294.9 N: 0.444
H,¢ £ N: 0.890
H,C s J»a
N
N N-O-.
Y 00t p-Xylene / CH,Cl, 2lky: 2.6 K
R - glassy solution
-O*N)\N HasC120 EPR /4 to 120
H;C CH;
H;C CH;

Semiempirical MO calculations of spin density reported.
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500 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™'], E [em™], J [mT] | add. Ref.
[Cg4H102NgOs5] Synthesis outlined Nine lines spectrum 96Ulr2
. Toluene / CH,Cl, 2N:0.720
H,C ? ESR /298 J»ax )
H,C—\ N In the presence of a Zn
cation the spectrum col-
H3% ¢ N lapses to a quintet due to a
30 drastic reduction of J.
N Smaller cations (Li", Na®,
ey~ o K) have little effect if
any.
R=
[Cs7H3,N404] Synthesis described Nine lines spectrum 98Matl
R Toluene 2.006
ESR /298 2N: 0.68
O O J> an
H, >§;ﬂ1 - N CH3
. _ ’ CH3
H,C CHY /\' cits
12.5.1.8 Bis(2,2,6,6-tetramethylpiperidinyl-~N-oxyls)
[C2oH4oN4O6] Synthesis described Five lines spectrum 89Sos1
0. ESR /298 N: 1.60
HHéC N CH,Cl, J> ay
3
o HO @Tcgh Water Three lines spectrum
H 3 N: 1.65
NH J<an
H;C
H,C7A\ L-CH;,
4 CH;
C24H36Br2N4O4 Synthesis described Three lines spectrum 96Nak1
Benzene 2.007
ESR /298 N: 1.58
J< an
CH3
CH,
CH3 H3C N
CH, H;C 0}

Identical spectra observed for the analogous dichloro compound.
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 501
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[Co4H4oN,O6] Synthesis described Five lines spectrum with  |[95Chil
. d,-Ethanol linewidth alternation
HHéC N ESR /273 to 353 N: 1.595
0 3 cH. | 273 Jlay: 6
OM CH, | 353 Jlay: 14
H;C
H3C3 d O Photolysis of a benzene | Emissively polarized five |[93Turl
N—CH, solution of bisnitroxide | lines spectrum with
‘O CH, containing some anomalous intensity ratios
benzophenone attributed to simultaneous
TR-ESR presence of a doublet
species (N: ~1.6, J = 0)
and a triplet species
(N: ~1.6, J » a).
[Co4H44N4O5] Synthesis described Three lines spectrum 89Sos1
o ESR /298 N: 1.55
H3C I‘\I CH3 CH2C12 (Water) J< an
0 HHO OHH NH
HN HO HH OHO
H,C CH,
HyC™ "N “CH;
‘0
[Cy5H36CIN5O4] Synthesis described Three lines spectrum 96Nak1
H.C o Benzene 2.007
HyC—N ESR /298 N: 1.58
NC O CH, J<an
CH,
HN NH
H,C
H;C o
N—CH;,4
‘O CH;
[Co6H40N4O6] Synthesis described Three lines spectrum 91Dull
o Chloroform J<ax
L ESR /243 to 293
HN™ "0 0
\\ HsC._N.__CH,
H;C CH; \ H;C CH,
H,C” N7 CH, )
0 O._ NH
(0]
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502 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™'], E [em™], J [mT] | add. Ref.
[Co6H44N4Og] Synthesis described Three lines spectrum 89Sos1
o. CH,Cl, N: 1.55
o B ESR /298 J<ax
 H;C N
H,CCO CH;
O H CH3
NH
HN H 5
H;C OCCH;
H,C™NLCHy O
.5 CHj
[Co6HsoN,0O4] Synthesis described Five lines spectrum due to |[89Gagl
Toluene the simultaneous presence
QCH(CH,0CH,);CH,0 ESR /298 of a doublet (J = 0) and of
a triplet (J > ay) species
Eﬁ N 8E3 H,C CHs | Toluene N: 1.476
SR 3 HC N CHs ey, N: 1.568
O Ethyl ether N: 1.537
Ethanol N: 1.590
Ethanol / K" Triplet spectrum*
ESR /120 D: 17.5 mT
*In the absence of the potassium cation the frozen solution
spectrum of the doublet species is observed.
[C57H40N,06] Synthesis described Five lines spectrum 0OONak 1
Benzene fluid solution | J> ay
ESR
MTHF frozen solution | D:4.92 mT
ESR /123 E:0.89 mT
Powder sample Jlkg: 0.13 K
SQUID /5 to 300
[C27H40N,04] Synthesis described Five lines spectrum 0ONak1
Benzene fluid solution | J>ay
ESR
o o MTHF frozen solution | D: 4.86 mT
H,C 0 G CH, ESR /123 E:092mT
H;C N CHY  HaC—N CH, Powder sample Jlkg: 0.09 K
/ 3 3 \ e
‘G CH, Ld o SQUID /5 to 300
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 503
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C57H4oN4O4] Synthesis described Three lines spectrum 00Nak1
Benzene fluid solution | 2.007
ESR N: 1.56
J=0
N6 CH MTHEF frozen solution |D:4.20 mT
H3CQ CH3 ESR /123 E:0.96 mT
CﬁH3 H ¢ Powder sample Jlkg: —0.64 K
3 3 SQUID /5 to 300
[Cy7H4aN4O4] Synthesis described Three lines spectrum 00Nak1
Benzene fluid solution |2.007
ESR N: 1.56
J=0
HN .
MTHEF frozen solution | D: 4.22 mT
H;C CH3
H;C CH, ESR /123 E: 091 mT
“ e owder sample 5: —0.
g C§H3 Hﬁcc NS Powder sampl Jlks: ~0.68 K
3 3 SQUID / 5 to 300
[CosH40N,0,] Synthesis described Three lines spectrum 91Vorl
Fluid alcoholic solution |2.0056
H,C CH,4 ESR J «ay
CH,
Q™ CH,
HC vl o
3
[CosHusN,05] Synthesis described Three lines spectrum 91Vorl
Fluid alcoholic solution |2.0056
H3C CH3 ESR J« aN
CH,4
QN CH,
H,C s me O
3
[CosHs51N,Os] Synthesis described Three line spectrum 93Turl
ACN N:~1.6
OC(0O)(CH,)5(0)CO
" (O)(CHy)(0) u |[ESR P
H;C CHs | photolysis of a b issi i
N—{-CH, Hy,c——N otolysis of a benzene Emissively polarized three
‘0 CH, HC o solution of bisnitroxide | lines spectrum
containing some N:~1.6
benzophenone J=0
TR-ESR
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504 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™'], E [em™], J [mT] | add. Ref.
[C30H4sN,06] Synthesis described Three lines spectrum 90Shol
o O Isooctane N: 1.48
o 0 ESR /298 J=0
HHC3C Cgf—l ESR /450 Alternately broadened
3 3 .
N—cHy Y N five lines spectrum
‘0 CH, H,C o} N: ~1.48
J> an
[C30Hs5sN,O0] Synthesis described Alternately broadened 91Gagl
Toluene five lines spectrum due to
QCHACH0CH,)sCH,0 ESR /298 the simultaneous presence
f a doublet (J = 0) and of
H;C CH; H,C CH, o .
a triplet (J > species
H;C" 'N” CH;  p,c” "N~ CH iplet (/> an) sp
3 | 3 N: 1.55
0 O
Toluene frozen matrix | Frozen spectrum of the
ESR /130 doublet species
Azz: 3.445 mT
Toluene — Thiourea Triplet spectrum
ESR /130 2D:15.9 mT
AMs = 2: Five lines signal
N: 1.37
[C3,H5:N4O5] Synthesis described Three lines spectrum 89Sos1
H3C&O O(HICH3 ESR /298 J<ay
0) HH o)
HN H H NH
Hy;CCO OCCH;
0]
H,C CH, H,C CH,
H,C N cH; H,eW N cH,
‘0 0
[C3gHg7N-O9] Synthesis described Five lines spectrum 99Pol1
ESR /300 J>ay
Methanol (Ethanol)
Trifluoroethanol Five line spectrum
J< an
Hexafluoropropanol Three lines spectrum

J=0
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 505
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em '], E [em™'], J [mT] | add. Ref.
[C41HgsBrNgOo] ESR /298 Alternately broadened 96Han1
o Methanol (Ethanol) five lines spectrum
H;C . CH;, J>ay
H,C CH, . .
0 H o Trifluoroethanol Three lines spectrum
\-N_ C(O)NHRNH I‘I%%LNC(CHQ3 (Hexafluoropropanol) | .J « ay
BrH;C¢H,CO OHBC
HC CH; H
HC | CH
Co Mg ¢
= -+ CHCNHCHC -~
CH; CH,
[C41H7NgOq4] ESR /298 Five lines spectrum 96Han1
CH Methanol (Ethanol) J» ax
H C 3 O OC(CH3)3
S Trifluoroethanol Alternately broadened
O—N NH HC five lines spectrum
H °>1 _CH J=a
m on C(O)N 3 N |
N-O Hexafluoropropanol Three lines spectrum
H HN J«ay
(0] H3C CH3
H;C OC(CHy);
4
[C41H72NgO 1] ESR /298 Three lines spectrum 96Hanl|
CH Methanol (Ethanol, J«an 96Han2
H,C 3 0= OC(CHy)s Trifluoroethanol,
O-N NH CH3 Hexafluoropropanol)
H;C CH; H C CH;
(H3C)3CO O H3
C41H72N801 1] ESR /298 Alternately broadened 96Hanl|
OC(CH Methanol five lines spectrum 96Han2
H; Oj/ (CH3); J>ay
CH3 Ethanol Three lines spectrum
H;C CH,4 0 N J<ax
3G CHs | (Trifluoroethanol, Three lines spectrum
Hexafluoropropanol) J«ax

H,;C);CO
(H;0); HCHKE?Z H;
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506 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C41H72NgO ] ESR /298 Three lines spectrum 96Hanl|
cH Methanol (Ethanol) J<an 96Han2
. T 0 OC(CHy);3
3 NH (Trifluoroethanol, Three lines spectrum
O~N CH Hexafluoropropanol)  |J « ay
3
H;C CH; o N+H
" H,C CH;
O 3
3°NH .
O H N-O
)\—y'-N
H,C);CO CH
(H;C); H,C H O H,C 3
[C4H74NgO ] ESR /298 Alternately broadened 96Han1
o Methanol (Ethanol) five lines spectrum
>
(HOCO 5 Q 1 J 2 an
H,C NM e (Trifluoroethanol, Three lines spectrum
H,C H;C L NC P CH; Hexafluoropropanol) J«ay
CH, HNCH
H5C
O NH
H~ s
(H0cq; AN O ey
3C \O
H,C °
[C4aH74NgOq4] ESR /298 Alternately broadened 96Han1
0 Methanol (Ethanol) five lines spectrum
J»ay
(0,0 9 i | |
Trifluoroethanol Three lines spectrum
J< anN
Hexafluoropropanol Three lines spectrum
J«ay
[C44H69BrN801 1 ESR /298 Alternately broadened 96Han1
Methanol (Ethanol) five lines spectrum
J»ay
CH Trifluoroethanol Three broadened lines
3
H,¢ ;) N spectrum
H,C CH; J<ax
Hexafluoropropanol Three lines spectrum
J«ayn
(H;C);CO i O
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 507
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[CesHi15N13015] Methanol (Ethanol) Three broadened lines 99Monl
ESR /298 spectrum
J< an
o ESR /200 Species 1
J»an
NH Species 11
2: 0 J< an
NH Hexafluoropropanol Three lines spectrum
g} ESR /298 J=0
H
HN 3C CH3
O
(oN =;<:Z Y
C—NH
H,C CH, K—-‘CH H;C CH,
>S( CH(CHj,),
Hlscﬂ 0
[CesHi15N13015] Methanol Five alternately broadened |[99Monl
R ESR /298 lines spectrum
H;C CH,3 NH o J> an
0N 0 CH; Ethanol Five alternately broadened
H.C HN )\CH ESR /298 lines spectrum
3 H 3
H3C NH o N J2 an
HN Y N %&cm HE Hexafluoropropanol Three lines spectrum
/& CH3 R=- (_IIZ H:)O H* )\C“3 ESR/298 Jz 0
HysGm oy CH,
H N
0
H,C| -
CH;,
[CesH 15N 13045] Methanol (Ethanol, Three lines spectrum 99Monl
Hexafluoropropanol) J=0
\1 e ESR /298
H,CO HN{S&CZHS N CH3
H,C” CH, CH§H3 .
H;5C5- C\NH / H e "Nn
O NH T 0
HSC CH3 Hie FHs UH‘CC“‘ \f
H;C™ N e,
0
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508

12.5.1 Bisnitroxides

[Ref. p. 516

Substance

Generation / Matrix or

g-Factor / a-Value [mT],

Ref. /

Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[CesH112N14015] Methanol Five alternately broadened |[99Poll
o ESR /298 lines spectrum
H R= "\JLNH J>ayn
O<_N__Rp " ggctcm )
j: I me O Mo AN© Ethanol Five alternately broadened
R” N0 O{'fﬁ % (Trifluoroethanol) lines spectrum
H :SKCC N Sjﬁ X ‘é’:} ESR /298 J2ay
(HyC);c0” O o .
Hexafluoropropanol Three lines spectrum
ESR /298 J=0
[C7o0H 120N 14015] Methanol Five alternately broadened |[99Ppoll
R= .-\/ENH ESR /298 lines spectrum
>
o E . ) HH]{{}:{iﬁH; JZayn
I I o?igﬁ Y ™' | Ethanol Three broadened lines
RN Yo HACHN HiC cH, ESR /298 spectrum
H NG B J<ay
Trifluoroethanol Three lines spectrum
Hexafluoropropanol J=0
ESR /298
72H104N2015 nthesis outline ive lines spectrum ra
C»,H;04N,O Synthesi lined Five li D 95Aral
HC THEF/Toluene (2:3 v/v) [2.0060
3
Oy o oo ESR /298 J»ay
HC 0 ESR /233 Alternately broadened
3 CH .
3 five lines
me 8 o 2.0051
b/N 0 J< an
e CHs ESR /193 Three lines spectrum
3 OCH,CH,OCHy J ~ 0
[C73H 13N 13046] Methanol Spectral shape typical of a |[00Mill
C.H PELDOR /77 nitroxide radical in frozen
H3c—--iH7 CH, solution
—--—H
H3C CH3 (0] N - CH3
N 00 @
H
Q N O o ~OCH,4
H
H;C CH; g N TﬁNH
H,C 0 CH;
CH 0 CH,
0 3 HN 0)
O \\
(0] He
o C—n !
N CH
O et It
H,;C I CHy
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 509
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C79H35N30,] Toluene Complex spectrum con- 00Conl
H.C CH ESR /250 to 350 sisting of a three lines
H;C CH; ™3 3 signal (N: 1.52) and six
O~ g NO° additional lines changing
H.C CH, position, width and inten-
3H3C ‘ CH, sity with temperature
N Photolysis Complex absorption
Glassy toluene spectrum due to the
TR-ESR /120 ground triplet state and to

the quintet state®
(D /gf 2.2 mT)

* The assignment to the quintet state was made by measuring
the frequency of the echo detected transient nutation.

[CsoH33N40,]

Synthesis described
Toluene
ESR /298

Photolysis
Glassy toluene
TR-ESR /10 to 80

signals at 5 K.

Three lines spectrum
2.0063

N: 42.6 MHz

J«ay

Complex absorption
spectrum due to the
ground doublet state and
to the quintet state

(D : 60 MHz) *

99Mizl

* Assignments made through a 2D nutation of the transient

[C104H144N2090] Synthesis outlined Three lines spectrum 95Aral
HC THF 2.0057
> CH; ESR /298 J«ay
Oy 0
)&O THF-Ph,B M" ( where | Alternately broadened
B eny O \ M =Na, K, Cs) five lines
H,C CH; o / ESR /298 2.0058-2.0059
0 J ~ an
o O
CH3 R=
X = OCH,C(0)OC,Hs
12.5.1.9 Bicyclic bisnitroxides
[C12H20N,0,] Synthesis outlined High temperature 92Chil

CH,
N-O°
H,C CH,4
o cH,

Polycrystalline sample
SQUID /2 to 300

2.00
J:0

Low temperature
2J/kg: 30.4 K

Landolt-Bornstein
New Series I11/26D



510 12.5.1 Bisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C12H20N,05] Synthesis described Single line spectrum 93Chil
CH,OH ggh£1}02198 AH,,: 3.1 mT
N-O° .
O CH Frozen solution Triplet spectrum
3/N 3 ESR /140 D:22.8 mT
O CH,
[C13H20N,04] Synthesis described Single line spectrum 93Chil
CH2C12 Apr: 3.0 mT
((O)OCH; ESR /298
N’O' .
HC Benzene frozen solution | Triplet spectrum
3 ESR /4 D:23.5mT
12.5.1.10 Other miscellaneous bisnitroxides
[C17H5N;30,] Ethanol Five lines spectrum 95Fabl
ESR /298 N: 1.46
H, H
HyC 3 3G CH; J»ay
‘0N N-O- Ethanol frozen solution |2.0093, 2.0064, 2.0020
ESR /120 av 2.0059
e, o, N: 0.8,0.8,3.22 av 1.61
D: 64 mT
[C0H35N,04] Synthesis described Five lines spectrum 96Dral
o Benzene 2.0060
H HC CH;, ESR /298 N: 1.45
\/\O J>
Q N-O- N
H;C CH;
[Co6H30N,05] Synthesis described 2.0059 00Bot1
o Chloroform N: 1.456
H,C CH, ESR /298
«ON | H;C CH,
(0)
H,C CH, | N-O-
H;C CH;4
[C36H2oN1014] Oxidation of DPPH on | Complex spectrum due to ||[89Has1
PbO, surface overimposition of a
CGH5 Toluene doublet (DPPH) and of a
,| ESR/ 153 Triplet (g: 2.002,, 2D:
8.7 mT) signal
No2
N

Landolt-Bornstein
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 511
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C36H40N40,] Synthesis outlined Five line spectrum 91Lazl
Toluene J»an
ESR /298
Toluene Triplet spectrum shown
ESR /77
Synthesis described Three lines spectrum 96Shal
Aqueous alcoholic 2.003
solution (both in the N: 1.65
absence and presence of | J « ay
Na', K*, and Mg*" ions)
ESR /298
Aqueous alcoholic Five lines spectrum
solution (in the J>ay
presence of Ca*’, K
ions)
ESR /298
12.5.2 Trisnitroxides
[C1gH30N305] Synthesis described Broad signal overlapped ||93Kan2
.0.._C(CH) Toluene with 12 weak lines due to
N 373 ESR /298 coupling with three nitro-
/@\ gen and three hydrogen
atoms
HaOaCoy N 2.0062
o C(CHy); ESR /10 Quartet state spectrum
2.0060
| DI 0.00932
| El: 0.00015
[C1oH3,N;304] Synthesis described Exchange-broadened 93Kan2
Toluene single signal
O C(CHy)s ESR /298 2.0063
AHp,: 2.0 mT
(H3C)3C\N N ESR/10 Quartet state spectrum
(\). é(CH ) 2.0020, 2.0029, 2.0055
OCH; 33 | DI: 0.00966
| EL: 0.00032

Crystalline sample
SQUID

J]/kB: 684K (N| 4 N3, N5)
Jz/kBZ 50K (N3 — N5)

Landolt-Bornstein
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512 12.5.2 Trisnitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[Co0H34N305] Synthesis described Broad singlet 96Fujl
Toluene 2.0064
O H
O\ C(CH)s ESR /298 AH,p: 2.5 mT
H,CO OCH
3 ﬁ[ 3 ESR/6.5 2.0062, 4.019 (Am, = 2),
(H3C)3C\N N/O' |6bo|350(§{7(1; =3)
o- C(CH S
(1) | E]: 0.0004
Crystalline sample Jlkg: —41.46 K
SQUID /2 to 350
[C57H39N6O6] Synthesis described Broad complex signal 90Dull}
Chloroform indicating strong intra- 90Dul2
CH
H,C 0 oEI 3 CH; ESR molecular interaction
H,C N~ N CH,
y \
o o
O N °
H,C CH
e on
[CosH4oN305] Synthesis outlined 2.0055 91Ishl
Solid sample
Benzene Single line
(H03C- N N EsR /208 2.0058
O- 0O -0 AHp: 1.4 mT
Toluene Quartet spectrum
ESR /4.2 | DI 0.0087
| El: 0.0003 (assumed)
Faraday balance /2 to | j/ky: 240 K
300
[C31H40N305] Synthesis described Seven lines spectrum 960nil
Benzene 2.005
HO¢ C(CHy); ESR /298 N: 1.32
J»ay

Ly

* O/N\C(CH3)3

Landolt-Bornstein
New Series I11/26D



Ref. p. 516] 12 Nitroxide radicals and polynitroxides 513
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent / Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
[C33H39N605] Synthesis described Seven lines spectrum 99Hay1
. CH,Cl, 2.0061
0.\ C(CHs)3 ESR /298 T» ax
Frozen CH,Cl, 2.0073
Microcrystalline sample | J/kg: 15.3 K
IWI SN SQUID / 1.8 to 350
jepae!
O\I‘\I I‘\I/O
(H3C)5C C(CH3)3
[C33H54N-O4] Synthesis outlined Alternately broadened 95Marl
H.C Water seven lines spectrum
0 / °f CH, |ESR/298 N: 1.59
J> an
Ni.c Mo
( 3% CH,4 *
N
CH, ( X H,C
H3Cﬁ;>_§NH HNWC&
_N e} N
0] o 0
[C35H43NgO4] Microcrystalline sample | J/kg: 23 K 99Cat1
SQUID /5 to 100 Jolkg: 6.6 K
[C36H4oN305] Synthesis described Seven lines spectrum 93Kan2
. MTHF 2.0061
N ESR /298 N:0.885
J»ayn
Crystalline sample Jlkg: 5.3 K

5 )

\
(H;C)C

s

\
C(CH;);

SQUID / 5 to 300

Landolt-Bornstein
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514 12.5.3 Other polynitroxides [Ref. p. 516
Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent/Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.
12.5.3 Other polynitroxides
[C30H46N504] Synthesis described Broad single line 97Fujl
(H,0),C...O* O C(CHs) Toluene 2.0064
N N’ 33 ESR /298 AH,p: 2.0 mT
H,CO OCH; Frozen toluene Sextet spectrum
(H3C)3C\N N N/C(CH3)3 ESR /6.5 2.0062, 4.019 (Amgs =2)
e 5 .0 | D 0.0039
: | EL 0.0013
Crystalline sample J not determined due to
SQUID / 2 to 350 strong intermolecular
interactions
[C46H74NgOg] Synthesis outlined Nine lines spectrum 90Bril
o o Chloroform N: 1.55
ESR /298 J<
H3C \ N/\/\N = CH3 an
NT~CH, H,cT N
O. CHj H;C -
Q° CH@ HI({33C ‘0
H /
Hye 3 TN e,
H,C = H\/\/N N CH,
(0] (0]
Intermediate exchange interaction.
[Cs3Hg3N19O10] Synthesis outlined Twelve lines spectrum 90Bril
HC 0 Chloroform N: 1.55
3 ESR /298 J<a
H,C b
3 N CH,
H H,C N CH;,
CH, H3cz_74cH3
H,C @N\/\N
H,C
C%/f N”Nrt%
CH;,

Intermediate exchange interaction.
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Ref. p. 516] 12 Nitroxide radicals and polynitroxides 515

Substance Generation / Matrix or | g-Factor / a-Value [mT], |Ref./
Solvent/Method / T[K] | D [em™], E [em™], J [mT] | add. Ref.

[C144H30N12016] Synthesis outlined Basic five lines spectrum  |[96UIr2
R Toluene — CH,Cl, indicating little or no
' ESR /298 interaction between the
A nitroxyl groups
C(CHz)3
0o~ e L.

C(CHy);

L O

R
R
S

N

C(CHy);
Dt X

C(CHy);

Landolt-Bornstein
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