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aromatic nuclei with halogen-atoms. This is the type of alter-
ation involved in the formation of 2,3-dichloro-naphthoquinone,
an antagonist of vitamin K. Kuhn, Weygand and Moller (37)
have produced competitors to riboflavin in this fashion, and there
are other examples as well.

" Finally, there are a number of miscellaneous types of struc-
tural alteration which have been found to result in the formation
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of antagonistic compounds when applied to metabolites. As work
progresses, some of these may be found to be generally applicable.
An example of these miscellaneous cases is the addition of an
extra carbon to the chain of ascorbic acid with the resulting
formation of glucoascorbie acid.

In viewing these relationships of chemical constitution to bio-
logical activity, I want to emphasize that there is apparently no
unique manner in which the structure of a metabolite must be
altered in order to achieve an antagonist (35). Several inhibi-
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tory analogs of a single vitamin have been made by altering the
metabolite in different ways. Interestingly enough, these vary-
ing antagonists of the same vitamin have certain qualitative dif-
ferences in biological action,

For example, dicoumarol, 2,3-dichloro-naphthoquinone and
a-tocopherol quinone are all analogs of vitamin K produced by
divergent types of structural change. While all three can be
shown to compete with the vitamin and thus to have certain bio-
logical effects in common, they have some very decided pharma-
cological differences. The fact that they do have certain bio-
logical properties in common may help us to understand a very
old puzzle, namely, that substances of quite diverse structural
changes may have similar action.

Despite the fact that diverse structural changes may be
applied successfully to a given metabolite in order to produce
an inhibitory analog, merely to alter the structure in any non-
specific fashion is not sufficient. Much testing of derivatives of
the several vitamins has shown that many of these have no detect-
able antagonistic action.

In conclusion, it seems to me that we are only at the beginning.
‘We have reconnoitered this new and virgin territory and have
seen enough to make it seem worth while to explore it further.
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