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The plastoquinone analogue dibromothymoqui-
none, better known as DBMIB, turned out to be
the first effective inhibitor of plastoquinol oxida-
tion in photosynthesis—at a new inhibition site at
the then not yet defined cytochrome bg/f-com-
plex. [The SCI ® indicates that this paper has been
cited in more than 240 publications.]
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The prediction and synthesis of new chemical |
structures for potential herbicides and the |

chemistry of quinones has been Wilfried

Draber’s successful metier in the Bayer Chemi- |

cal Company since his thesis time. He had syn-

thesized halogenated benzoquinones as possible |

crosslinkers for the SH groups in the chemical
synthesis of insulin. These quinone derivatives

do. But it caught the attention of the able techni-
cian, Erich Harth, that aithough the compound
was poorly inhibiting in the routine screening
(with ferricyanide as acceptor) and—rather per-
plexing—with less potency at higher concentra-
tions, it did inhibit in another test system
(methylviologen as acceptor).

We began to realize that we got an inhibitor
somewhere beyond photosystem Il at a new in-
hibition site not well definable at that time. PS II
checked with ferricyanide is not very sensitive to

| DBMIB, and at higher concentrations it be-
| comes even a reasonable artificial electron ac-

also seemed promising candidates for pho- .

tosystem II herbicides because these inhibitors
might be predicted to interfere specifically with
plastoguinone reduction.

We routinely tested his compounds for possi- |

ble inhibition of photosyntt-tic electron flow in
isolated chloroplast membr. 1es: a quick screen-

ing for photosynthesis herbicides. Already one .

of his first halogenated benzoquinones, dibro-

mothymoquinone, abbreviated DBMIB for di-

bromo-methyl-isopropyl-benzoquinone, was a
hit. We checked it in provisional laboratories in
the newly founded University of Bochum, still
under construction, where | had just moved to
from Gottingen to take the chair of plant bio-
chemistry.

First, though, to our disappointment, DBMIB

ceptor of photosystem 1. This way bypasses its
own (second) inhibition site. But, it does effec-
tively inhibit the reoxidation of plastoquinol—
by the cytochrome be/f-complex not known at
the time.

When, several years later, the existence of this
integral complex was established,' the inhibition
site was specified at its Rieske iron sulfur center.”
DBMIB proved, and still is,’ very useful for pho-
tosynthesis research. It specifically knocks out
the cytochrome be/f-complex and makes it pos-
sible to test photosystem Il activity separate
from the rest of the electron flow system.

DBMIB led in 1973 to the discovery of a sec-
ond coupling site in photosynthesis.*” This sec-
ond ATP formation site at the water splitting
reaction of photosystem Il is still not fully appre-
ciated in all textbooks. DBMIB is now commer-
cially available, but for many years our lab was
the only source that freely distributed about a
hundred grams of DBMIB for many that re-
quested it. As they used it successfully and
quoted us in return, our short paper became a
Citation Classic.

The original challenge to design a new herbi-
cide did eventually lead to a new effective group
of photosystem Il inhibitors (some herbicides)
represented by bromonitrothymol—indeed, a

" close relative of a bromothymoquinone.® The

was not a good photosystem Il inhibitor, as a |

promising herbicide should and how the many

commercial photosystem Il herbicides indeed

paper demonstrates a long and still continuing
close interaction of herbicide and photosynthe-
sis research in industry and university.
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