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DiHEEHEMNTempoBBHE(LSY
BY ¥ B 5 iEMO iR ET B IR 5

(Semi-Empirical MO Studies of Nitronyl-Nitroxide

and Tempo-derivatives) |
%+ 4 %

—®\ B

F 48 Esk Unrestricted Hartree—Fock (UHF) » INDO s &iEfEEH
EA Tempo HHEALEY » A[154 p# (heat of formation) - #E (bond—
length) -~ ### (bond angle) -~ TBFHERE (electron energy ) ~ {88k (dipole)
LIk EFEE%E (electron spin density) ~ B E 434 (charge density—
population) F&H » MAFHRGTBEATES 2 #E - SABEE— S HERATE
B -
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TR — 4 » FEER BB BHEM Nitronyl nitroxide » Tempo {74 Y55/
MY E R EIZEISE » WA A ab nitio 8¢ semi—empirical MO FHE 5 » 1R
e B R RS R E—PHRmIC ST - R EF MR RRERA - 40
radical ERIHEFE H K (stacking—mode ) ~ & FRISEAH{EA (ferromag—
—netic intermolecular interaction) ~ G #ifE J (effective exchange int
egral) ~ EFHEXRE (electron spin density ) ~ BhEM{L3fE ( spin polariza
—tion effect) -+ HE o

ARERFA semi—empirical MO HimztEAELED) -
(A) NIT-6M—oPy——— ( 2—(6—methyl-2—pyridyl)—4, 4, 5, 5—
tetramethyl—4, 5—dihydro—1H—

imidazolyl—oxy—3—oxide ) -

(B) p—Py—4ANT————— (4—(4—pyridylidene—amino)—2, 2, 6, 6—
tetramethyl—piperidin—l—oxyl) -
(C) p-F-ANT———— ( 4—(p—fluorobenzylidene—amino)—
2, 2, 6, 6—tetramethyl—piperidin—l—oxyl) -
(D) p=NO,—4NT—— ( 4—(p—nitrobenzylidene—amino)—
2, 2, 6, 6-tetramethyl—piperidin—l-oxyl) o
(E) SALI-ANT——— ( 4—(o—hydroxybenzylidene—amino)—

2, 2, 6, 6—tetramethyl—piperidin—I-oxyl ) o
fats 40 Fig 1.
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O CH3

C%Sﬂl E CH;
N O
-0 e
Clé;‘l N B CH
ok CH e 3
NIT-6M-0Py (A ) pPy-ANT (B)
CH
CH 3
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Table 1. AT&MMLE(A)—(E)A £ ER ~ FERE R R A/

Table 1. (L &¥(A)~ERIFREER ~ AAEN ~ ML

65

Item Total energy Heat of formation Dipole
(a.u.) (Kcal/mol) (Debyes)
A —171 959187008 —6865 7435625 2 450
B —171 .150815365 —7667 1328941 3.209
€ —193 .310737790 —7992 5257692 3.155
D —213 .304502311 —8403 .1013692 3 .497
E —185 .237502020 —8058 .7302758 2 665
Table 2. J|HERE wmir EEHTFERE
Table 2. #RERTEEEFERE
" ATHEE (A) HEafE (A )
( F5{E ) (F51E )
N—-O 1.250 1272
C=N 1.296 1.236
N —Tempo 1.418 1.476
NSO 1444 1.491
& i
(B) \((\J‘. 1.346 1.322
© =) 1.356 1.369
(D) O;N@ 1.241 1215
o e
(E) HO 1.37 1.39
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Table 3. I G F P At S S H B -
Table 3. @fAHHzIHiELEERE

A B STEE (o) BHEE (- )
(F1E) (F51E)
Ay 127 26 124 1
= . 125 08 118 85
(Z ‘N0 117 64 115 98
(B) ig_ n 115 44 116 06
(C) P@ 118 76 118 45
M) Nl 120 75 117 95
O,H,T\ <
(E) HO—‘—-(\ {\_/ \ 121 55 118 45

Fig 2—Fig 6 RAL&W(A)— (B Rt EHSeERE -



R

orbital energy / eV

o B
6 —
4 —
/
/
24 LUMO —— d
' /
/
0 e il
e o
- — ,/ s
/ 7
104 soMo 4~ 7
| e
11 4 b ,,—/L_
PO
12 e Al
8= U St —
14 -

Fig .2 Compound (A) orbital energy diagram

67



68

orbital energy / eV

ax S5k B B B AN Tempo H B EAL S W 4P B i MOBE iR 3 B BR R

a B
4 —
2 — /
/
_/
/
/
/
o L 5
-10 — =k
[ soMo
A9 = .
v it L |
sUE L R R |
SRS eSS
-13 L
44

Fig .3 Compound (B) orbital energy diagram
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