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Mechanisms of pharmacological actions of phenothiazines have been known to be more

or less based on the membrane actions.4,5)

As in vitro studies of the membrane action, there have been often discussed the area oc-

cupied by one molecule of each phenothiazine compound at an interface, which is also important

in discussing the interaction with other drugs at the interface.61

The present study was attempted to obtain the area occupied by one molecule of pheno-

thiazines upon the adsorption from aqueous solution and the cross-sectional area evaluated

from Stokes' radius of the molecule upon the permeation through cellulose membrane, discuss-

ing the results in comparison with the existing data concerning the similar values obtained

from surface activity,7-9) the maximal stabilization of erythrocyte membrane101 and the

steric structure.7,9)

Experimental

Materials-Phenothiazines used were the same as those in previous papers.1,11) Carbon black (CB)

and silica gel (SG) of specific surface area 1250 m2/g and 282 m2/g, respectively,12) were the same as those

in a previous paper.11)

Determination of the Adsorbed Amount of Phenothiazines by Batch Method This was done at pH

6.00 at 30•‹ in the same way as described in the previous paper.11)

Determination of the Permeability of Phenothiazines through Cellulose Membrane-This was done at

pH 6.00 at 30•‹ in the same way as described in the previous paper.1)

Result and Discussion

The area occupied by one molecule of each phenothiazine compound was calculated from

the specific surface area of adsorbent and Langmuir constant a which is the amount adsorbed
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TABLE I. Occupied Area by or Cross-Sectional Area of One Molecule of Phenothiazines
in A2/molecule evaluated by Various Methods

a)by Vilallonga,et al.7); air-0.1M HCI interface at great pressure at 20°

b) by Zografi and Zarenda8); air-(0.01M HCl+0.09M NaCl, pH 2.00) interface at 25°

c) by Seeman and Bialy9); air-Ringer solutOn interface at 23°

d) by Seeman and Weinstein10); the area of the erythrocyte membrane associated with one molecule

when the entire surface is covered by a monolayer.11) The results for the present compo inds

are shown in Table I.

The Stokes' radius, ƒÁ, was calculated from the diffusion constant through cellulose mem-

brane, D,1) according to the following equation (1).

(1)

where k is Boltzman constant (1.38x•~10-6 erg .deg-1), ƒÅ0 the viscocity of the solvent (8.50•~

10-3g•Ecm-1•Esec-1), and T the absolute temperature (303 •‹K). The values of the cross-sec-

tional area, S, calculated from r are shown together with the values of r in Table I .

There are also listed in Table I the existing data concerning the area occupied by one

molecule obtained from the surface activity7-9) and the area of the erythrocyte membrane

associated with one molecule upon the maximal stabilization.10)

Although the cross-sectional area of phenothiazine ring may differ with its conformation,

the value has been reported as 60 A2 9) or 66-70 A2.7) The occupied area by one molecule

upon the adsorption by CB was a little larger than the cross-sectional area of a phenothiazine

molecule evaluated from its steric structure mentioned above. This result was considered

due to the adsorption of water on CB, which may be desorbed with the addition of NaCl to

result in a decrease in the occuped area to approach the cross-sectional area evaluated from

its steric structure, as the data for promazin are shown in Table II .

TABLE II. Effect of NaC1 on the Occupied Area by One Molecule of

Promazine upon Adsorption by CB
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Anyhow, the surface of CB, a very hydrophobic adsorbent, is considered to be covered by
a monolyaer of phenothiazine molecules as is expressed by Langmuir equation. The interfaces
concerning the existing data shown in Table I also seem to be covered by a monolayer of

phenothiazine molecules. On the other hand, SG is so hydrophilic that it may adsorb a large
amount of water and offer a small area effective to the adsorption of phenothiazine
molecules.

The values of cross-sectional area of phenothiazines calculated from Stokes' radius upon
the permeation through cellulose membrane were a little larger than that evaluated from
its steric structure. However, this result may be accepted on the consideration that a pheno-
thiazine molecule takes a long and slender conformation upon the permeation through cellulose
membrane.13) In other words, it is unreasonable to assume a phenothiazine melecule to be
cubic upon calculating the cross-sectional area.

According to Teller and Denber's molecular biological investigation,14) a phenothiazine
molecule may take a flexible conformation upon the permeation into biological membrane
or upon the binding to protein, coming into a pore of about 7.5 A in size in the protein layer
of biological membrane, as is related to an onset of the tranquilizing effect. Since the size
of a phenothiazine molecule evaluated from the adsorption on CB or from the permeation
through cellulose membrane was considered to be common to that in biological membrane
such as mentioned above, it was suggested in addition to the previous works" that various

physico-chemical investigations regarding the behavior of phenothiazine molecules upon
the adsorption from aqueous solution or upon the permeation through model membrane might

give useful informations for understanding of biopharmaceutical phenomena.
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1,3,6,8-Tetramethyl-2,4,5,7(1H,3H,6H,8H)pyrimido[5,4-g]pteridinetetrone
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pyrimido[4,5-g]pteridinetetrone
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1,3,6,8-Tetramethy1-2,4,5,7(1H,3H,6H,8H)pyrimido[5,4-g]pteridinetetrone (I)2) is the com-
mon product which has frequently been observed during the reactions using 6-amino-1,3-
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