until they are thawed and removed. Where the banks
consist of frozen sand and gravel or thawed material,
they are also effectively eroded by wind-generated
waves and river current.

Local residents reported erosion of a strip approxi-
mately 200’ wide along the north bank of the Yukon
downstream from Beaver during a summer character-
ized by long periods of strong southwest winds, In
June 1950, after breakup of the river ice, strong up-
river winds produced waves which, together with the
current, caved the frozen silt banks upstream from
Beaver as much as 35’ in two days, whereas moving
river ice had relatively little effect. In August 1949,
a section of the bank was undercut by waves and cur-
rent and slumped into the river. This block was cir-
cumscribed by a erack that extended 90’ back from
the river. T

" Wind-generated waves erode lake margins in much

the same way, although the added effects of current
and rapid fluctuations in level are lacking. The shores
of some of the larger lakes in the Yukon Flats are
being eroded by waves. Elongation and orientation
of lakes on the arctic coastal plain of Alaska (6)
and enlargement of thaw lakes on Seward Peninsula
(7) have been ascribed to this type of erosion.

From these observations it is eoneluded that waves
generated in summer by strong upriver winds are an
effective erosive agent on the north bank of the river
and accelerate the northward migration of the Yukon
River in the Yukon Flats.
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Crystalline Visnagan

Eric Smith, L. A. Pucci, and W. G. Bywater

Research Division, S. B. Penick ¢& Company,
Jersey City, New Jersey

Khellin, a erystalline dimethoxymethylfurochro-
mone obtained from the seeds (khella) of Amme
visnaga L. (bishop’s-weed), has attracted attention
because of its vasodilatory activity (2).

The *“visnagan” fraction, which is obtained as a
more ether-soluble by-product in the preparation of
khellin, was deseribed by Samaan (2) as a dark, oily
liquid distilling at 160° at 20 mm, with decomposition.
In a recent communication, Cavallito and Rockwell
(3) reported the isolation of a glassy product from
this fraction by fractional precipitation from ether
with -Skellysolve B (petroleum naphtha) followed by
chromatography on silica. For this glassy produect
they reported the following analytical data: Probable
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formula: CppH,s ,50;; molecular weight: found 387,
caled 402-404 ; specific rotation, [a]p + 30.5°, Pharma-
cologically, this product was found to be about twice

- as active as khellin when tested on the isolated heart.

Although khellin is a useful and potent vasodilator,
any product having greater potency with fewer side
effects would be a valuable adjunet to the series of
compounds used for the treatment of angina pectoris.
A program designed to obtain pure principles from
the amorphous fraction of extracts was therefore
started in these laboratories.

In addition to the isolation of the above-described
material, Cavallito and Rockwell described the sepa-
ration of a product identified as a “crystalline im-
purity” possessing the following properties: mp,
133°-140°; empirical formula, C,sH,,05; molecular
weight, 272.

Applying the general method of Cavallito and
Rockwell, we chromatographed an extraet of khella
(RI-811) from which khellin and chellolglycoside had
been removed and which was optically active ([a]p+
5°). Its vasodilatory effect was about two and one
half times that of khellin (Table 1). Optical activity

TABLE 1

Frow INCREASE ON ISOLATED RABBIT HEART
IN COMPARISON WITH KHELLIN

Fl Flow
Com- Concen- ow in- Po-
d trati t

poun: ration  Control Test c(r:eyimse ency
Standard 1: 60,000 26.5 37 40 1
RI-811 1: 150,000 30.7 43 41 2.5
Standard 1: 30,000 28.5 42 48 1
RI-832 1: 240,000 25.9 40 55 8
Standard 1: 30,000 29.5 42.7 449 1
RI-832-3 1: 240,000 271 373 37.6 8
Standard 1: 30,000 32.4 46.3 42.9 1
RI-778-3 29.9 41.5 38.9 1

1: 30,000

and ultraviolet absorption characteristiecs were em-
ployed as a guide in selecting eluted fractions. Opti-
cal activity was read on 0.59% solutions in 95% ethyl
alcohol. We thus obtained an amorphous product
possessing a specific rotation of [a]p +16° and addi-
tional fractions increasing in optical activity to
[a]p + 50°. From this preliminary separation we sub-
sequently obtained the two erystalline compounds
described below.

The eluate ([a]p+16°) possessed the absorption
spectrum described by Cavallito and Rockwell for
their amorphous visnagan and had a strong dilating
action on the isolated rabbit heart. We rechromato-
graphed this fraction, discarded the first eluate, and
obtained a central fraction which, on trituration with
methyl aleohol, erystallized after prolonged standing
at 4° C. The crystalline visnagan (RI-832), after
repeated recrystallization from methanol, had a melt-
ing point of 86°-88° and a specific rotation of
[a]p+12.5°. The ultraviolet absorption spectrum

Science, Vol. 115




el

900

800

LEGEND
- L RI - 832.
I.x--Xx--x RL- 778.

700

600

500

400

300 T

200 i

100

250 270 290 0 330 77?(4

Fie. 1.

given in Fig. 1 iy similar to the curve obtained by
Cavallito and Rockwell. Anal:* C, 66.84%; H, 7.289%
(caled for C,,H,;04: C, 66.98%; H, 7.50%). Its
molecular weight, determined eryoscopically, is 373
(caled, 376.45).

Insofar as we are aware, this is the first description
of the isolation of a crystalline compound from the
amorphous visnagan fraction of khella extracts that
has the ultraviolet absorption properties of the main
amorphous product. Three preparations of the com-
pound (RI-832) have been made, two of which have
been tested by the Hazleton Laboratories, of Falls
Church, Va., in isolated rabbit hearts and found to
possess a vasodilating effect approximately eight times
that of khellin (Table 1, RI-832 and RI1-832-3).

The eluate having the specific rotation [a]y +50°
also yielded a crystalline compound (RI-778), melting
point, 157°-159°, and [a]p +96° after repeated re-
crystallization from ethyl acetate. Anal: C, 65.15% ;

"H, 5.80% (ecaled for C;;H,;05: C, 65.20%; H,

5.849%). The molecular weight by eryoscopie method
was found to be 276 (caled, 276.28). The ultraviolet
absorption spectrum of this substance is given in
Fig. 1.

This compound may correspond to the “erystalline
impurity” of Cavallito and Rockwell, since it also
yields a hydrochloride with ethereal hydrochloric acid.
The hydrochloride is markedly different from the

1 Microanalyses by Schwarzkopf Microanalytical Labora-
tory, Middle Village, L. I.,

May 9, 1952

oxonium salt of khellin or visnagin in being readily
soluble in excess ether. The ultraviolet absorption
closely resembles the absorption speetrum reported by
Davies and Norris (4) for dihydrokhellin, The basie
structure of the compound seems, therefore, to be a
dihydrofuranochromone. Its vasodilatory activity is
given in Table 1.
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Association of Enzymatic Activity with
Submicroscopic Particles

Alton Meister

National Cancer Institute, )
National Institutes of Health, Bethesda, Maryland

Considerable study of the mitochondrial fraction of
tissues has shown that these particulates possess the

major portion of the activity of a number of tissue

enzyme systems (1). Although preparations of sub-
microseopic particles (microsomes) have been found
to possess a few enzyme activities in relatively high
concentration, previous studies (1) have not indicated
exclusive localization of an enzymatic activity in these
particles. In the course of investigations on the hy-
drolysis of triacetie acid lactone by rat kidney homo-
genates, it was noted that almost all the lactonase ac-
tivity could be sedimented at 18,000 x g (2). Fraction-
ation according to the methods of Schneider (3) and
Schneider and Hogeboom (4) indicated that about
70% of this activity was associated with the sub-
microscopic particles, whereas the mitochondrial frae-

TABLE 1

INTRACELLULAR DISTRIBUTION OF TRIACETIC ACID
LACTONASE IN RAT KIDNEY

Expt. 1* Expt. 27
o [
a0 1) =
. a 3 = ] g
Fraction B g 2 .g 28
i3 g £ g Eg
© 3 kst ] hshs]
< [V < =¥ <&
Whole homogenate 8.95 (100) 7.94 (100) 0.164
Nuclei + whole cells 1.66 185 1.55 195  .139
Mitochondria .667 7.5 474 6.0 054
Submiecroscopic :
particles 6.34 70.9 5.55 70.0 .607
Supernatant 1.00 11.2  .700 8.8 0.040
Sum of fraections 9.67 108 8.27 104 —_—

* Fractionated by the procedure of Schneider (3).

’rFractionated by the procedure of Schneider and Hoge-
boom (4) using 0.25 M sucrose,

:l: Activity expressed in terms of the rate constant, % x 103

ll k X 103/mg nitrogen.
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