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Fig. 1.—Conductance curves in water at 25°: (1) »-
hexadecylpyridonium iodate; (2) n-octadecylpyridonium
iodate.

While the addition of methanol in suitable
amounts to water solutions of certain paraffin-
chain salts gives rise to a maximum in A, the
addition is not indispensable in some instances,
nor is it sufficient to produce a maximum in others.
It is evident that the phenomenon is closely re-
lated to the nature of the '‘gegenion.”

Sufficient results have now been obtained to per-
mit of formulating a fairly general description of
the electrical conductance of solutions of paraffin-
chain electrolytes in water—organic solvent mix-
tures; the details of this work will be presented in
the near future.
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CUPRAMMONIUM-2,3-BUTANEDIOL COMPLEXES
In connection with a study of the properties of
cuprammonium-glucoside complexes the behavior
of the optically active 2,3-butanediols in cupram-
monium hydroxide solution has been observed.
In Table I are given the specific rotations for
the p-(—)- and L-(+)-forms of the two butane-
diols in water (approx. 1%, glycol concn.) and in
cuprammonium . (approx. 0.6?;0). The rotations
‘were measured at 23°. The cuprammonium
contained 15 g. of copper and 240 g. of ammonia
per liter. The rotations on this solvent are calcu-
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lated on the weight of glycol, not on the glycol-
copper complex.

The magnitude of the optical rotations (1200°)
in cuprammonium is striking. The sign and -
nitude of the rotations indicate that the L.x(na%-
form may be oriented as are the 2- and 3-hydroxyl
groups of substituted methyl glycoside and the
D-(—)- form as are the 3- and 4-hydroxyl groups
of substituted methyl glucoside. And such a
condition is distinctly possible in view of the con-
figurations which have been assigned to these two
butanediols by Morell and Auernheimer.!

Specific rotations for the appropriately substi-
tuted methy! glucosides in cuprammonium have
been reported.! They were +985° (436 mu) for
methyl 2-methyl-g8-glucoside, and —1008° (436
mu) for methyl 4-methyl-g-glucoside.

TasLE 1
SeECIFIC ROTATION OF 2,3-BUTANEDIOL
Solvent and light source L-(+)-form o-(—)-form
Water, p-line + 11.8° - 11.1°
Water, Hg blue line (436 mu) + 20.6° -— 19.2°
Cuprammonium, Hg blue line —1200° +1200°

The samples of optically pure butanediols used
in the investigation were supplied by Dr. Robert
D. Coghill, formerly head of the fermentation
division of the Northern Regional Research Labo-
ratory.

(1) S. A. Morell and A. H. Auernheimer, TH1S JoUrNaL, 88, 792~
7968 (1944).

(2) R. E. Reeves. J. Biol. Chem.. 186, 49-55 (1944).
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AN ALBUMIRN FRACTION ISOLATED FROM HUMAN
PLASMA AS A CRYSTALLINE MERCURIC SALT

Sir:

Following the addition of mercuric chloride to
a solution of human serum albumin, a fraction of
the albumin crystallized. The best yield was ob-
tained when approximately one-third mole mer-
curic chloride per mole albumin was added to a
159, solution of Fraction V! or to human serum
albumin crystallized with decanol,? in 159,
ethanol at —5°, at pH 5.2, I'/2 = 0.02. More
than half the serum albumin separated after
prolonged standing, or within a few days following
seeding, in the form of rhombic or hexagonal
plates. Sparingly soluble in water, the crystals
dissolved readily in 0.02 M sodium chloride and
could be recrystallized by the addition of ethanol.

(1) E. J. Cohs, L. E, Strong, W. L. Hughes, Jr.. D. J. Mulford,
J. N. Ashworth, M. Melin and H. L. Taylor, Tris JoUurxaL, 68, 459
1946).
¢ (2) >Theu obeervations, which will presently be reported in full,
followed upon, and are closely related to, the methods for the crys.

tallization of serum albumins described elsewhere in this issue, Cohn,
Hughes and Weare, ibid., §9, 1753 (1047).
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The mercury could be removed by dialysis in the
presence of 0.001 M cysteine.

Serum albumin repeatedly crystallized in this
way contained one-half mole mercury per mole
protein. Analytical evidence thus suggests that
two. albumin molecules are linked through one
atom of mercury in the solid state. Further evi-
dence for the existence of an albumin dimer was
obtained from analyses of solutions of these crys-
tals in the ultracentrifuge.?

Ultracentrifugal analyses of freshly prepared
neutral solutions of crystals revealed two com-
ponents: a small amount with sedimentation con-
stant (sy, w) 4.6S, typical of serum albumin, and
a large amount with a sedimentation constant of
approximately 6.5S. Upon standing, the amount
of dimer decreased; and more rapidly the more
acid the solution. At pH 4.0 no dimer could be
detected.

Reversal of dissociation was demonstrated in a
209, neutral solution of alumin from which the
mercury had been removed. The dimer gradually
reappeared following addition of one-half mole
mercury per mole albumin at 4°. At pH 7.5,
709, of the protein had a sedimentation constant
of 6.5 after one week.

The 6.5S component completely disappeared in
the presence of such reagents as cysteine, BAL,
or one mole mercuric chloride per mole albumin.
Observations of light scattering and of viscosity,
following the addition of this amount of mercuric
chloride, showed an immediate decrease to values
characteristic of normal serum albumin in less
than fifteen minutes at 0°. BAL appeared
equally effective.

(3) All ultracentrifugal snalyses have been carried out by C.
Gordon and P. Baker under the direction of J. L. Oncley.
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W. L. HUGHES, JR.

AN ALKALOID WITH HIGH ANTIMALARIAL
ACTIVITY FROM DICHROA FEBRIFUGA!
Sir:

We wish to report the isolation of two new
alkaloids, for which we propose the name febrifu-
ine (I), (SN-15381)? and isofebrifugine (II),
SN-14821),% the former from both the roots and
leaves and the latter from the roots of botanically
identified specimens of Dichroa febrifuga Lour.
The plant has long been known to the Chinese to
have antimalarial properties and in some localities
the roots are referred to as ‘‘Ch’ang Shan.”
(1) The work deseribed was done in part under & contract, recom-
ded by the C ittee on Medical Resesarch, between the Office
of Scieatific Research and Development and the Californis Institute
of Technology.

(2) The survey number, designated SN, identifies a drug in the
Records of the Survey of Antimalarial Drugs, National Institute of
Health, Bethesds, Maryiand.

(3) *'A Survey of Antimalaris] Drugs, 1941-1845," F. V. Wiselogle,
Editor, J. W. BEdwards. Ann Arbor, Michignn, 1948
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Base I crystallizes from ethanol in colorless
needles, m. p. 139-140° (cor.), [a}®p +6° (¢ 0.5,
chloroform) [caled. for CiHuOsNy: C, 63.8;
H, 64; N, 14.0; found: C, 63.5; H, 6.3; N,
13.9] and gives a colorless crystalline dihydro-
chloride (from 909, ethanol), m. p. 220-222°
(dec., cor.) with previous darkening above 205°.
Anal. Caled. for CieHaO:N;Cly: N, 11.2; Cl,
18.9. Found: N, 10.9; Cl, 18.6. The base I is
approximately one hundred fold as active as
quining when tested against P. lophurae in ducks.

Base II crystallizes from methanol in colorless,
ch prisms, m. p. 129-130° (cor.), [a]?*p
+131° (¢ 0.35, chloroform) {calcd. for C;sH;yOsNj3:
C, 63.8; H, 64; N, 14.0; found: C, 63.5; H,
6.0; N, 14.0] and gives a hygroscopic hydrochlo-
ride, difficult to characterize. The base II has
relatively slight activity against P. lophurae in
ducks.

Both I and II in ethanol exhibit almost identical
absorption in the ultraviolet, with principal max-
ima at 225, 266, 275 and 302 mu, and minima at
250, 271 and 288 mu. A tentative empirical
formula for I and II is C,;eHyO3N;, and we have
good evidence that two of the nitrogens are in a
quinazoline ring. Furthermore, II is convertible
to I by heat.

We estimate the total alkaloidal content to be
about 0.19, of the dry weight of the roots. The
antimalarial activity of root material is reasonably
well accounted for by I on this basis. With re-
spect to the leaf material, however, there is a
great discrepancy between the antimalarial activ-
ity and alkaloidal content which suggests that
another antimalarial principle may be present;
this possibility is under investigation.

A detailed account of our investigation will be
given in the near future and will include pertinent
references to the literature as well as a botanical
and pharmacological report. However, we wish
to refer here to a communication by Jang, et al.,*
in which the isolation of two alkaloids (Dichroine
A, m. p. 230° with decomposition and Dichroine
B, m. p. 237-238° with decomposition) from
Ch’ang Shan is reported. The great disparity in
melting point behavior would appear to obwviate
the possibility that I or II is identical with
either of the alkaloids reported by the Chinese
authors.

We wish to thank Dr. K. K. Chen and Eli Lilly
and Company, for the supply of Ch’ang Shan and
technical assistance which made this investigation
possible. The Abbott Laboratories generously
made available botanically identified D. febrifuga
for comparison.
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(4) C. 8. Jang. F. Y. Fu, C. Y. Wang. K. C. Huang, G. Lu and
T. C. Chou, Science. 108, 89 (19486).



