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Abstract

By means of visible absorption spectroscopy, the reduction of benzophenone by
magnesium in tetrahydrofuran was found to give magnesium-benzophenone ketyl, which
was a complex between two benzophenone radical anions and a divalent magnesium
cation. It was stable in its concentration range examined, 2.88X1075—2.20X10"* M. :Its
extinction coefficient was determined, by using electron spin resonance to estimate its
concentration, to be 18,0002120 M~!cm™! at the wavelength of its absorption maximum,
612 nm. It was also found that the absorption spectrum red-shifted either by lowering
temperature or by increasing the polarity of the solvent, as reported previously for alkali
metal-benzophenone ketyl. This red-shift could be interpreted as due to the less electro-
static interaction between the anion radical and the countercation caused by the stronger

solvation of the latter.
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Fig. 1. Optical absorption spectrum of magnesium-benzophenone
ketyl (dashed line) and sodium-benzophenone ketyl (solid
line) in tetraphydrofuran at room temperature.
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Table 1. Spectroscopic data of magnesium-benzophenone
ketyl in tetrahydrofuran at room temperature
and those of soium-benlophenone ketyl.

Extinction Coeff. Half-heigh Width Oscillator Strength

(M~lem—1) (em—1)
Magnesium ketyl 18,000=120 3,000 0.147
at 612nm
Sodium ketyl 12,0008 4,000 0.225
at 670 nm

a) Garst, J. F. et al.: J. Am. Chem. Soc., 86 (1964), p. 2538.

0.225 L 5l B hte, Table Lt A~z b A+ 555 — 4 — & & LD TIRLT,
3.3 BEKIXUTRNHONE

BT =4 v ADRMINA Ly FADBKR, R4y, B, BERSCEELT
BITA 2 L L HBRATWAY, CORBI—RICET =4I oA AFF v EDH
OMAEFEACY - TEHP SR TWABEY, LALIDI LR 7= vSoaAr st enl
1A FVREES TOWABEEL DV TORPREERTNT, 724V I AL ENnF4 v
M2 LA FVHEBIEDR 7 F 2o Ay FA40 X5 IR TIRH LTI,

Fig. 4 11~ 7 % v v A7 54D THF B 3% © HMPA %L - 8E&OWIRA 2 b
AERL TS, HMPA 1=~ F L RBETTEEH 5+ VBRI T2 2 LR h
Tw5?, Fig. 4 il 5 h3 X 5 HMPA ORINE L » Tx 7 &> v 84 FALOFHEFTOWRINL
B AR B BB L A,

Wavelength (nm)
700 600 500 400 350
T T

Optical Density (arb)

20
Wave Number ( k K)

Fig. 4. The effect of a small amount of hexamethylphosphorictriamide
present in tetrahydrofuran solvent upon the optical absorption
spectrum of magnesium-benzophenone ketyl. dashed line; in the
absence of HMPA, Solid line: in the presence of HMPA.
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number at the absorption maximum
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