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of FLORY kinetics. The free energy contributed by reduc-
tion of interaction with water during polymerization is
thus minus six times the free energy for water inter-
action of Type II centers. Above the melting tempera-
ture of Type III centers, Stage I'V takes place. Remain-
ing A’ particles assume the shape shown in the upper
right of Figure 1 and subsequent polymerization in-
volves removing six Type III centers plus six Type II
centers from water. Polymers will now be curved, as
illustrated in Figure 1, bottom right. The values of AH
and AS for water interaction by Type III centers will
be minus one-sixth of the difference between the cor-
responding values for polymerization at temperatures
above and below the melting temperature of Type III
centers. Stage IV polymerization will continue until
double discs are formed. These should be highly stable
because all hydrophobic Type I, Type II and Type III
centers will be isolated from water and all hydrophyllic
Type IV centers will be in contact with water. When the
temperature is raised above the melting point of Type
IV centers, making them hydrophobic too, double discs
will stack. Rotation of some ellipsoids about their long
axis and slight rearrangement will transform a stack
of double discs into a helical rod resembling TMV with-
out exposing any hydrophobic centers to water.
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KAuzmMANN1® has applied the name ‘““hydrophobic
bond” to the consideration here described, but we prefer
the name “entropic union”. Interaction by a center
with water can be by “iceberg” formation, by electro-
striction, or by any other appropriate mechanism. Trans-
fer of one carboxyl ion, one amino ion and four methane
molecules from water to an organic medium involves
enthalpy and unitary entropy increases of about 22,500
calories and 93 eu. These values are close to one-sixth
of the differences between the values for polymerization
of TMV A protein at temperatures above and below
14°C. Thus, a region with one carboxyl group, one amino
group and four aliphatic chains exposed could resemble
a Type III center.

Entropic unions play an important role in many bio-
chemical and biological processes.” 10
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