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The synthesis of the dihydroisobenzofuran derivative (4,7-dihydro-5,6-dimethylisobenzofuran-1,3-diyl) bis- 
(benzene-p-decanoic acid) is described; in buffered aqueous solution this compound readily reacts with singlet 
oxygen with rate constant k = 7.1 x lo7 dm3 mol-l s-I as shown by the rapid bleaching of its 331 nm 
absorption band. 

There has been considerable interest in the formation and 
biological implications of singlet oxygen (lo,) in aqueous 
medial Consequently, efTorts have been made to synthesize 
water-soluble lo, traps2-; whose bleaching can be followed 
by spectrophotometric detection. However, these water- 
soluble derivatives have a major flaw: their strong absorption 
is i n  the visible region ( h  2400 nm). Thus, kinetic studies of 
p h o to d y n a mi c react i o ns i n d LI ced by p h o to d y n a m i c sen s i t i zer s 
encountered in biological or natural environments and ab- 
sorbing maximally in  the 380-460 nm range (flavins,6 pterins,' 
and porphyrinsY) are complicated by direct photo-o~idation.~ 
Therefore we suggest use of the novel water-soluble dihydro- 
isobenzofuran derivative; the potassium salt of (4,7-dihydro- 
5,6-dimethylisobenzofuran- 1,3-diyl)bis( benzene-p-decanoic 
acid) (1)  (DIBA). The long chains may be expected to favour 
ground state interactions with molecules, macromolecules, or 

micelles bearing opposite charges. The DIBA concentration 
can be spectrophotometrically monitored by following the 
decay of its strong absorption band which peaks at 331 nm 
( E  = 1.6 Y lo1 dm" mol-I cm-I). DIBA was synthesised as 
shown in Scheme 1.t 

M 
hematoporphyrin (HP), a well known producer.* Solutions 
of HP  in carbonate buffer containing 1 M DIBA were 
irradiated at h >-398 nm which does not excite DlBA but 
excites H P  in its strongly absorbing Soret band. A fast and 

Its reactivity towards '0, was checked using 0.5 ,/ 10 

Spectroscopic data for DIBA : lH 11.m.r. (CDCl,) 6 1.30 (10 CH2, 
m), 1.62 (4 CH2, nil, 1.82 (2 CH3, br.s), 2.35 (2 CH2, ni), 2.62 
(2 CH2, m),  3.35 (2 CH,, br.s), and 7.07 and 7.60 (8 H ,  AA'XX' 
system). U.V. A,,,, (K,CO,, 0.1 M )  364, 344, 331, and 239 nm 
( E  9 200, 15 200, 16 000, and 10 800). 
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Scheme 1. Keizgenf.7: i ,  EtO,C[CH,],COCI-AICI,; i i ,  H2, Pd-C 
(5 ( ; ( , )  MeC0,H-HCI (2(>() v/v); iii, fumaroyl chlorideeAlC1,- 
niethyleiie dichloride; iv, 2,3-dimethyl butadiene, anhydrous ben- 
zene, heat; v, anhydrous benzeiie-toluene-p-sulphonic acid, heat; 
vi,  KOH-EtOH (0.5 M), heat. 

complete bleaching of DIBA occurred. The presence of isos- 
bestic points at 297 and 246 nni suggests specific photosensi- 
tized oxidation leading to a single product whose absorption 
spectrum is in agreement with that of the acid (2) prepared 
independently by a chemical method. On the other hand, the 
direct photoexcitation of DIBA leads to numerous products. 

The second-order rate constant (lc = 7.1 x lo7 dm" molkl 
s-l) was determined using a comparative method in which the 
amino-acid, histidine, a recognized lo, probe which reacts 
with lo, at a fairly high rate ( A  5 A 10: dm:' niol ' s ') at 
neutral pH,'(' replaced DIBA as the lo, trap. The photo- 
sensitized degradation of histidine in pH 7 phosphate buflPr 
and 0.1 M potassium carbonate was followed by h.p.1.c. 

The rate of bleaching of DIBA was inhibited in solutions 
saturated with argon and dramatically increased ( k  -= 3 Y lox 
d d  mol-l s ') in 95% deuteriated water. These results point 
to the involvement of 
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in the bleaching of DIBA. 
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