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which forms LTPP fromn TPP and bound LA, The
loss of this enzyme is apparently the critical change
resulting from mutation of the parent strain. This
conclusion is based upon studies of pyruvate oxida-
tion systems, resolved aud partially purified by the
method of Korkes, éf a/.,” from the wild and mutant
strains of this organisni.

Pyruvate dismutation requires trausacetylase,
lactic dehydrogenase, orthophosphate, diphospho-
pyridine nucleotide, coenzyme A, TPP, and two
enzyme fractions from the wild strain (designated
Aw and Bw)? (Table I). However, the enzvme
fraction Byw and the cofactor TPP cun be replaced
by a single substance, LTPP, indicating that the
basic pyruvate oxidase system, which is activated
by the coenzyme LTPP, is present only in fraction
A. The apooxidase fraction from the mutant
strain, Ay, can likewise be activated either by LT-
PP, or by TPP plus Bw, but neither apotxidase frac-
tion is activated by TPP plus Bas, the fraction from
the mutant corresponding to fraction Bw of the
wild strain.

TaABLE 1

PyrRUVATE DISMUTATION wWITH PURIFIED ENzYME FRAC-

TIONS
«2M Products in Ui min.
Acetv!
Carbon  phos-
Components* dioxidle phate Lactate
Aw + TPP [} fl n.2
Aw + Bw + TPP 36 ) B
Aw + TPP + LA ll B in2
Aw + LTPP 1.7 4.4 4.7
Aw -+ Incubated” (Bw + TPP; 3.5 5.3 3.4
Aw + Control® 0.1 .2 0.2
Am + TPP 0.1 0.1 i1
Am + Bw + TPP 3.0 3.5 3.0
Ay + LTPP 4.7 4.4 1.8
Ay + lTucubated® (Bw + TPP: 3.5 42 5.4
Ay -k Contral’ N 1 1]
r

Aw -+ Bu + TPP 1,
Aw ++ Bw + TPP 4+ LA 0L (.1 i
Ay -+ Bu + TPP 0.1 1 1.1

“ Present at following levels: enzymie fractious, 2.1 mg.
protein; TPP, 100y; LA, 10v; LTPP, 244 of crude syn-
thetic preparation!?; final volume, 2 ml. Supplements and
experimental conditions as previously described.* * In-
cubated 90 min. at 25°, boiled 10 miv., and supernatant
added to Aw or Av. * Bw incubated and hoiled prior to
contact with TPP.

Incubation of fraction By alone with TPP
produces a heat stable product, presumably L'TPP,
which can subsequently activate the apooxidase of
either strain; however, heating fraction By prior
to its contact with TPP resuits in an incubation
mixture having no codxidase activity. Fraction
Bw must furnish lipoic acid conjugase us well as
Hpoic acid, presumably bound to the coujugase, or
less likely to a contaminating protein, by a union
not dissociable by dialysis.
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VERATROBASINE AND GERALBINE, TWO NEW
ALKALOIDS ISOLATED FROM VERATRUM ALBUM!

Sir:

After separation of the ester alkaloids, protovera-
trine and veralbidine,? and the alkamines jervine
and rubijervine from the mixture of alkaloids con-
tained in Veratrum album, the mother liquor was
divided into two fractions, one of which contained
the markedly basic alkaloids, and the other the
weakly basic alkaloids. From the fraction con-
taining the first group an unknown alkaloid could
be crystallized out of a solution in ethyl acetate.?
This was purified as its hydrochloride which is
only slightly soluble in water. After cleavage of the
salt with dilute ammonia the pure base was ob-
tained. This we intend to call veratrobasine.
The new base crystallizes from methanol in large
prisms, which turn yellow from 270° upward, and
melt at 285-288°, with decomposition. Its optical
rotation in pure alcohol is [a]®p —76.6°, and in
pvridine [a]*D —126°. When veratrobasine was
dissolved in S44¢ sulfuric acid (2 mg. of the base
in 10 cc. acid} an itensely orange fluorescent

solution was obtained. The solution kept this
color for over 24 hours. Anal. Caled. for CoHgr-
OyN: C, 74445 H, 9.63; N, 3.62. Found: C,

746, 7438 H, .81, 9.57; N, 3.66, 3.85.

In possessing only 24 carbon atoms, the new
alkaloid is significautly different from the other
alkumines so far obtained from Veratrum album
and  Teratrion viride, which all have 27 carbon
atoms.  Veratrobasine has one N-CHj group, the
first to be found in the veratrum alkaloids: N-CH;
caled. 3.85, found 3.94.

The base also contains two active hydrogen
atoms: caled. 0.508, found 0.51.

The infrared absorption spectrum shows mno
baud typical of ketones; the ultraviolet absorption
spectruny, however, shows a definite maximumn at
252 my (log € 2.14),

From the fraction containing the weakly basic
alkaloids, a further new alkaloid could be crystal-
lized frown ethyl acetate. This new alkaloid, which
we have called geralbine, crystallizes from aqueous
acetone in large prisms, and from a mixture of ethyl
acetate and ether (1:1) in rectangular plates which
melt at 221-223° with slight yellowish discolora-
tion. In contrast to the other alkaloids isolated
from TVeratrum, geralbine exhibited no measurable
rotation in pure alcohol, chloroform or pyridine.
When dissolved in 849, or pure sulfuric acid a
light yellow solution was obtained which had not
lost its color after twelve hours. In crystalline
form geralbine is fairly stable but when dissolved
in alcohol or chloroform, the solution turns yellow
within a few hours. Anal. Caled. for CoeHgsOuN :
¢, 76.91; H, 9.68; N, 4.07. Found: C, 76.73.
76.78; H, 9.79, 9.78; N, 3.96, 3.98.

Geralbine hydrochloride crystallizes from meth-
anol-ether in fine needles, and melts at 270°.
Anal. Caled. for CeoHayO-NCl: C, 69.55; H, 9.02;
C1, 9.35. Found: C.69.96; H, 9.23; Cl, 9.35, 9.37.

(1} Secomd communication, A, Stoll and . Seebeck, Helz. Chim.
Arfa, 88, (270 (1052

120 AL Sl end 1. Seebeck, Seience, 115, 678 (1452,
3 Adderaitedleserpliion ol the process nsed to {solate the tweo pea
wlhedobls will e publisbed later tie fleie, Chim, Ao,
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Like veratrobasine, geralbine has one N-CHj;
group: caled. 4.38%, found 3.96%.

In the infrared spectrum geralbine shows a band
typical of ketones at 1715 em. 1.
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STRUCTURE OF HYALURONIC ACID. THE
GLUCURONIDIC LINKAGE
Sir:

The isolation of a crystalline disaccharide! from
the biologically important polysaccharide hyal-
uronic acid? has recently been reported. The
glucuronic acid—glucosamine disaccharide, desig-
nated hyalobiuronic acid, has now been shown to be
p-glucopyruronosido< 8-1,3>p-glucosamine. This
structure follows from transformation of the di-
saccharide to b-glucopyranosido< $-1,2>Dp-arabi-
nose, a new compound whose structure follows in
turn from its preparation from laminaribiose
(glucopyranosido< 8-1,3>glucose®) by an applica-
tion of the Zemplén* degradation.

The crystalline glucuronido-glucosamine is pro-
duced from umbilical cord hyaluronic acid in
yields as high as 619 by the combined enzymatic
and acid hydrolysis earlier described,! in somewhat
lower yield by direct acid hydrolysis. The picture?
of the polysaccharide as a chain of alternating glu-
cosamine and glucuronic acid residues must there-
fore be essentially correct. Also, the (-1,3-
linkage now found in the disaccharide is apparently
the predominating if not sole glucuronidic linkage
in the polysaccharide.

In earlier structural investigations, a methylated
glucopyruronoside derivative has been isolated in
trace quantity on methanolysis of the methylated
polysaccharide,® and various workers have inferred
from the periodic acid consumption of the poly-
saccharide and its derivatives the presence of 1,3-,%2

(1) M. M. Rapport, B. Weissmann, F, Linker and K. Meyer, Nafure,
168, 996 (1931,

(2) K. Meyer, Physivl, Reviews, 37, 335 (1947).

(3) P. Bichli and E. G. Percival, J. Chem. Soc., 1243 (1952).

(4) G. Zemplén, Ber., 59, 1254 (1926).

(5) M. A. G. Kaye and M. Stacey, Biochem. J., 48, 249 (1951).

(6) (a) R. W. Jeanloz and E. Forchielli, J. Biol. Chem., 190, 537
(19531); (b) K. H. Meyer, ], Fellig and E. H. Fischer, Hely. Chim,
Acia, 34, 939 (1931); H. Masamune, Z. Yosizawa and T. Tsikawa,

Tohokw J. Exp. Med., 85, 166 (1952):  (c) (3. Rlix, Arta Chem. Scand.,
8, 081 (19311,
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1,4-%® or mixed 1,3- and 1,4-% glucuronidic linkages.

With cold weak methanolic hydrogen chloride
the glucuronidoglucosamine (I) gives an amorphous
methyl ester hydrochloride (II). Acetylation of
this gives heptaacetylglucuronido-glucosamine,
methyl ester (III, 659, vield from I), obtained as
needles, m.p. 120°, [a]¥p + 25° (chloroform),
containing one ethanol of crystallization incom-
pletely lost on drying at 110°. Found (crystals):

CH;0, 8.97; N, 2.08; loss on drying, 5.1. Found
(dried substance): CH;O, 6.05; N, 2.10; C,
48,49 H, 5.77; CH3CO, 45.9; mol. wt., 668.

With ketene the glucuronido-glucosamine (I) gives
the amorphous N-acetyl derivative, [a]®p —32°
(water). Found: N, 3.28; uronic acid (CO.),
48.2: hexosamine, 44.4. Treatment with cold
weak methanolic hydrogen chloride, followed by
acetylation, gives the heptaacetyl inethyl ester
(III) described above.

The methyl ester hydrochloride (II), on oxida-
tion with yellow mercuric oxide, followed by sodium
borohydride reduction, gives glucosido-glucos-
aminic acid (209, yield from I), needles, [a]*D
—34° (water; ¢, 0.9). Found: neut. equiv.
(formol), 353. Degradation of this amino acid
with ninhydrin gives a glucosido-arabinose, isolated
as the heptaacetate (IV), needles m.p. 198-199°
(micro-block), [«]*p —47° (chloroform). Found:
C, 49.92; H, 6.00. This acetate gives a melting
point depression with Zemplén’'s? heptaacetyl-
glucosido< 8-1,3>arabinose, [a]p —17°, and gives
no depression with heptaacetylglucosido<8-1,2>-
arabinose (IV) from laminaribiose.

Synthetic laminaribiose®” is treated with hy-
droxylamine. The resulting glass with acetic
anhydride and sodium acetate at 110° gives octa-
acetyllaminaribionitrile, m.p. 140-141°, [«]%Dp +3°
(chloroform). Found: N, 2.10. Reaction of the
nitrile with sodium methoxide and acetylation of
the product gives heptaacetyl-glucopyranosido< 8-
1,2>p-arabinose (IV), wm.p. 199.5-200° (micro-
block), [«]®D —46° (chloroform). Found: C,
49.20; H, 5.62; CH,CO, 47.8.
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