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2 o E-gujAoA] fujo] ERE Wl w2 dit-butyl nitroxide (DTBN)2] N hyperfine coupling
4 (an)E EPR spectroscopy®ll 2]3te] S 31t oFAHlE, dimethylsulfoxide (DMSO), methanol, ethanol
22 3L 1-propanolst o] A& TRE 3] SAEE Zhe 8IS BvlEA ARSSt ekt -8
iAol 4] DTBN®] ay #2258 &njst ol thst B dghs ALsALL, 5k 230 oA
(Ep) = 8o S e AAAAZNH AlLtete] A s E-&ul Al &ufo] gl o
3 ay HES EAIS A3} E-DMSO, E-ethanol3} &-1-propanolAl 9] 7d-9-oll= Ao 2HE] ke
o] HA7F BEH Yo, E-oMEH E-methanolA| 2] 7A-oll= A AMZA AL Ao & F AU
Ak E-oMEAL] S n - 7l Holo ofd FFIE )2 oAES] EEEH vlEEte Sk
o} E-oldEZ E-DMSOAIYNA 1 — n Hojol 2gk A frEo] 5715l Wl ay HES A eH
Ol UEL 20 9sle] 9] P2 K] ¢k 9lo] DTBN |ZdEo] o]#]sk SujujolA Hg=
AATZE 7 A5S & F AATh

Abstracts : The N hyperfine coupling constants (ay) of di-t-butyl nitroxide (DTBN) radicals in water-solvent

system were measured with EPR spectroscopy. Various kinds of the solvents with different polarity such as

tI]o

acetone, dimethylsulfoxide (DMSO), methanol, ethanol and 1-propanol were applied and studied. Equilibrium
constants for the solvation equilibrium and the solvent parameters (Ex, molar transition energy) of various water-
solvent system were obtained from the experimental results and are presented. The ay values were plotted as
a function of mole fraction of the solvent. In case of water-DMSO, water-ethanol and water-1-propanol system,
slight negative deviations from the straight line were observed. In water-acetone system, the absorption
wavelength (1) due to 1 — m" transition increased linearly with the increase of mole fraction of acetone. The
relationship between aN of DTBN and A due to 1 — 7 transition in water-acetone and water-DMSO system

was examined. It was found that the electronic structure of the nitroxide radicals is stablized from the fact
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that the N hyperfine coupling constants of DTBN radicals are greatly unaffected in the environment of water-

solvent system.
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Di-tert-butyl nitroxide (DTBN) 2}t]Z-2 AldrichA}
GRE& A3t} Di-methyl sulfoxide (DMSO),
methanol, ethanol, 1-propanol 2 acetone 5= AldrichA}
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EPR spectrometeri= BruckerAl ER031 X-band
Spectrometers ARSI 3L UV/Vis spectrophotometers=
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Fig. 2. ay vs X4 (mole fraction of DMSO) in water-DMSO

system.
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Fig. 3. ay vs X, (mole fraction of acetone) in water-acetone
sysetm.
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Fig. 4. ay vs Xg in water-solvent system at room
temperature.
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Table 1. Equilibrium constants, K, for the solvation equilibrium

Water-DMSO system

N 293K 303K 313K 323K
0.1 4.10x10'  3.87x10' 3.31x10' 2.94x10!
0.3 1.72x10°  1.61x10° 1.67x10° 1.61x10°
0.5 2.50x10"  1.81x10" 2.47x10" 1.81x10
0.7 5.03x10%  230x107 2.60x107 0.44x102
0.9 0.11x102  0.06x 107 - -

Water-Acetone system

Xa

T 283K 293K 303K 313K 323K
0.1 6.00x10" 5.66x10" 5.74x101 4.90x10" 4.32x10'

03 2.78x10° 2.84x10° 3.01x10° 2.49x10° 2.41x10°
0.5 523x10" 4.13x10" 523x10" 4.22x10" 4.60x10"
0.7 8.75x102 113x10? 11.5x102 11.1x10? 13.2x10?
0.9 1.12x102 2.92x102 1.03x102 0.59x102 1.02x10?

Water-Methanol system
Xm

283K 293K 303K 313K 323K

T
0.1 0.86x10°

1.92x10* 0.66x107
0.3 049x10' 0.11x10" 0.67x10" 0.81x10' 0.63x10'
0.5 0.74x10° 1.28x10° 123x10° 1.12x10° 1.07x10°
0.7 1.05x10" 1.83x10" 3.19x10" 2.98x10" 2.82x10"!
0.9 027x102 2.85x102 3.28x10? 3.49x107 3.67x102

1.14x10* 2.36x10?

Water-Ethanol system
Xe

283K 293K 303K 313K 323K

I
0.1 1.01x10* 0.69x10

1.79x10* 1.41x10* 0.63x10?
03 1.77x10° 1.76x10° 1.63x10° 1.69x10° 1.53x10°
0.5 3.88x10" 3.00x10" 2.59x10" 3.39x10" 3.25x10"!
0.7 7.37x107% 7.41x107 5.65x107 8.57x102 7.25x102
0.9 046x107 0.60x10% 0.31x10? 0.71x1072 0.29x102

Water-1-Propanol system

m 283K 293K 303K 313K 323K
0.1 1.06x10" 1.05x10' 120x10"' 1.17x10" 0.96x10'

03 0.89x10° 0.96x10° 0.83x10° 0.83x10° 0.77x10°
0.5 1.96x10" 2.15x10" 1.99x10" 2.06x10" 1.79x10"!
0.7 4.80x107 5.16x107 4.35x10? 3.67x10? 3.55x10?
0.9 0.44x10% 036x107 0.46x102 0.46x107 0.14x10?
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o] Bl¥| 0}04 Sk e Al & ¢ ATk v

ot EA L] Aelle A w3t obMlEe] ERE2 A
o] Ao v sl o E-DMS02 B-9-ole
HPew e ok Fo UAE Kol vk A+, &
nj o] Sgo] S7FEREE A gho] st n— n” Aol
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llise
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=
<
L ]
./
206 / T
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Fig. 5. A M— ") vs mole fraction of DMSO in water-
DMSO system.
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Fig. 6. ., M—7") vs mole fraction of acetone in water-
acetone system.
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Z 07 &3 4= Q) Fig. 72 E-DMSOAICNA
DMSO09] &gl we} o8] 20X Z4 ¥ hyperfine
coupling 5 w3 & gk (n—n" Mol)zte] AAE Ho
FaL 3tk EopllEAY] Zfolls all #hel Wt F
7¥gkl wEt Aol FH o= kel o}oq 7Hasla Q)

5 & F oy =-DMSOA9] gellE GA] &9
RS Holi St} (Fig. 8). Eoﬂ [ﬂra FEigh W}
= e F glod gAE Xt SUHg] et
hyperfine coupling 5~ %ol <F7F 743l S8 &
F I E-oMHE ANME FARE AFHE LIS
16.93
H,0-DMSO
16.73 4
—=— 293K
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o=
g 16.33 4
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Fig. 7. ay (hyperfine coupling constant) vs A(n—7’) in
H,O-DMSO system.
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®— 303K
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Fig. 8. ay vs A (n—7") in HyO-acetone system at various
temperatures.

Table 2. Calculated Molar Transition Energy (Er, kcal/mol)

Solvent Er Solvent Er
H,O 63.1 Methanol 55.5
Acetone 422 Ethanol 51.9
DMSO 45.0 1-propanol 50.7

" 53] o] 73-9ll= hyperfine coupling 32| #ko] A
ol wlEsla a2 & 5 AU Table 200 A
Yol AHEE SulES] A GEEFE AdE &3] 9
WA (Er) % B3 Tt Table 2014 ¥z niel 7
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