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ABSTRACT. Solvent shift effect on absorption spectra of oxodipyrromethenes and bilirubin IX-a
were studied. In methanol or acetic acid the oxodipyrromethenes exist as flat conjugated conform-
ations and in strong acid medium as enol forms of oxodipyrromethenes and bilirubin. The visible
absortion bands of bilirubin IX-a and the model compounds, oxodipyrromethenes, are assigned as
7—x* transition due to their large molar absorption coeffients and to the fact that the more alkyl~
substituted one absorbs at rather longer wavelengths than less alkyl-substituted one. A weak blue
shift of bilirubin IX-a in polar solvent is probably attribute to disruption of intramolecular hy-

drogen bond.
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Fig. 1. Structures of Oxodipyrromethene 1 and 2, and
Bilirubin IX-a.
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Fig. 2. Solvent shift effect in oxodipyrromethene 1.
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Table 1. Solvent shifts and molar absorptivity for oxodipyrromethene 1 and 2 and bilirubin IX-a.

ODPM 1 ODPM 2 BR
Solvents D S+
Anias loge Zpex loge Amax loge
n-Hexane 1. 89 0.375 399 4.51 408 4.48
Cyclohexane 2.02 0. 405 400 4.39 409 4.42
CCly 2.24 0.453 404 4.36 413 4.39 438
Benzene 2.28 0. 458 401 4.58 411 4.56 458 4.66
THF 3.9 0. 660 400 4.4 406 4.47 453 4.75
CHCl, 4.81 0.718 398 4.48 407 4.54 453 4.70
AcOEt 6. 02 0.770 400 4. 40 409 4.25 |- 452
Acetone 20.7 0.929 400 4.52 406 4.52 451 4. 47
EtOH 24.3 0. 940 411 4.51 420 4.47 458+ 4.79
MeOH 32.6 0.955 412 4.53 418 4. 50 453+
DMF 36.7 0. 960 403 4.51 412 4. 46 450
Ale-KOH - 409 - 419
f(D)y+=2(D~1)/2D+1 +*With ammonia pulsed.
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Fig. 4. Solvent shift effect in bilirubin IX-a | :
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Fig. 5. Absorption spectra of oxodipyrromethene 2 in
cyclohexane: 1; in pure eyclohexane, 2:with1 gf,3;
with 2pd, 4; with 3¢ and 5; with 5¢f of methanol in
above solution.
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Fig. 7. Infrared absorption study of methanol hydro-
gen bonded complexing: curve 1; methanol(204!) in
carbon tetrachloride (1m{), curve 2;methanol (20p1)
and oxodipyrromethene 2 (3mg) in carbon tetrachlo
ride (1 m!), saturated soln, both in 0. 5mm NaCl win-
dow cell.
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Fig.8. Infrared absorption study of ethanol hydrogen
bonded complexing: curve 1; ethanol (25x!) in carbon
tetrachloride (1m#), curve 2; ethanol (25;4) and bili-
rubin (1 mg) (saturated soln.) in catbon tetrachloride
(1mf), both in 0.5mm NaCl window cell.
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Fig. 9. Absorption spectra of oxodipyrromethene 2

in the absence (curve 1) and in the presence of p-

toluene sulfonic acid (2mg, curve 2) in ethyl acetate

(2.5mi).
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Fig. 10. Absorption spectra of oxodipyrromethene 1
in the absence {curve 1), in the presence of hydrogen
chloride(curve 2), and in the presence of hydrogen
chloride and triethyl amine in cyclohexane (curve 3).
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Fig. 11. Absorption spectra of bilirubin in chleroform

(2.5mi) in the absence of (curve1), in the presence

of p-toluene sulfonic acid (1mg, curve 2), and in the
presence of p-toluene sulfonic acid and triethylamine.
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