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DOPA Dirner 
By YOSHIMORI OMOTE, YOSHIMORI FUJINUMA, and NOBORU SUGIYAMA* 

(Department of Chemistry, Tokyo Kyoiku University, O t s ~ k a ,  Tokyo, Japan) 

IT is generally accepted that the action of oxygen 
in the presence of tyrosinase on 3,4-dihydroxy- 
phenylalanine (DOPA) yields melanin.1 Recently 
the presence of uncyclised units in DOPA melanin 
has been suggested by several groups of investiga- 
tors.24 Molecular orbital calculations a6  suggests 
that 5,6-dihydroxyindole will polymerise oxida- 
tively at positions 4 and 7, which correspond to 
positions 2 and 5 of DOPA. It is of interest to show 
that DOPA dimer can be an intermediate of 
melanogenesis. One of the DOPA dimers, the 
biphenyl (V) has been synthesized. 
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Heating 2,2’-diacetoxy-5,6’-diformyl-3,3’-dime- 
thoxybiphenyl7 (I) and hippuric acid under reflux 
with fused sodium acetate in acetic anhydride 
gave the oxazolone (11), m.p. 287”, A,,, (CHC1,) 
380, 402 mp ( E  75,000, 76,000), v(KBr) 1790, 1766, 
1653, 1593 cm.-l. 

By heating the oxazolone (11) under reflux with 
fused sodium acetate in methanol, the unsaturated 
ester (111) was obtained as an amorphous powder 
(from benzene), m.p. 141-145”, hma, (EtOH) 225, 
295 mp ( E  46,600, 31,000), v(KBr) 3320, 1766, 1720, 
1655, 1585 cm.-l. 

The catalytic reduction of (111) with platinum 
oxide in acetic acid at  atmospheric pressure and 
room temperature gave the diester (IV), m.p. 
65-75’, hma, (EtOH) 281 mp ( E  4,500), v (KBr) 
3400, 1770, 1753, 1653, 1600 cm.-l. When this was 
hydrolysed with hydrobromic acid and neutralized 
with ammonium hydroxide, DOPA dimer (V) was 
obtained as a colourless powder from water con- 
taining sulphur dioxide, m.p. >300’, Amax (H20) 
287 mp (E 4,700), v(KBr) 3200 br, 1628, 1598 cm.-l. 
Analytical results conformed with structure (V) . 

Preliminary experiments on the oxidation of (V), 
as well as DOPA itself, have shown that both 
polymerise in the presence of atmospheric oxygen 
and tyrosinase at  about the same rate. This result 
is consistent with the possibility of (V) as an inter- 
mediate in the melanogenesis of DOPA. 
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