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lated by the procedure of Fischer.” The ratioactiv-
ity of each hemin sample was measured in duplicate.
The radioactive CO; was precipitated and measured
as BaCQj; after the addition of a known amount of
carrier sodium carbonate to each sample. All
samples were counted in a windowless flow counter
and the reported counts per minute were corrected
to infinite thinness.

The results in Table I show that (1) heme is syn-
thesized in the red cells of vitamin Be-deficient
ducklings from glycine-2-C-14 at a rate which is
half or less than half of that found with control
ducklings; (2) addition of pyridoxal-5-phosphate
in vitro restores the ability of the deficient cells to
synthesize heme at a normal rate; (3) there is no
stimulatory effect of pyridoxal-5-phosphate on
heme synthesis by normal duckling cells; and (4)
the addition of pyridoxal-5-phosphate accelerates
the conversion of glycine-2-C-14 to C!O; in both
normal and deficient red cells. Since hemolysates
of duck cells also show a stimulation of pyridoxal-
5-phosphate on heme synthesis, the observed effect
is not dependent on the presence of intact cells.

TaABLE [

HeEME SYNTHESIS AND CO; PRODUCED BY THE INCUBATION
OF GLYCINE-2-C-14 wiTH DUck BLOOD

Each vessel contained 2 ml. of heparinized blood from
either vitamin Be-deficient or control ducklings and 0.1 ml.
of glycine-2-C-14 (23.5 pM.; 230,000 c.p.m./pM.). In
addition, 1 mg. of crystalline pyridoxal-5-phosphate mono-
hydrate in 0.1 ml. of saline was added to appropriate flasks
and 0.1 ml. of saline was added to the others. Values given
are the averages == standard errors obtained from 4 deficient
and 4 control ducklings. The p-values for 1, 2 and 3 are
<0.01, >0.2 and <0.01, respectively, when calculated with-
out regard to the paired nature of the data. When calcu-
lated by matched pair formula,® the p-values for the stimula-
tory effects of pyridoxal-3-phosphate are between 0.01 and
0.05 for 1 and 2 and less than 0.01 for 3.

Hemin, c.p.m./mg. C.p.m./total collected CO2
Plus lus

No pyridoxal-5- No pyridoxal-5-
additions phosphate additions phosphate
Vitamin Bs-
deficient 535 &= 83 11851 £ 147 2656 = 616 37902 & 520
Control 1309 == 112 1256 =& 102 4370 = 344 7478% & 391

Results with succinate were similar to those found with glycine. The
incorporation of sodium succinate-2,3-C-14 into heme was depressed
in vitamin Bs-deficient duck blood whole cells and hemolysates, and
stimulated by added pyridoxal-5-phosphate. However, s-aminolevu-
linic acid-2,3-C-14 was incorporated equally well into the hemes of the
Be-deficient and control bloods and was not stimulated by added
pyridoxal-5-phosphate, Since §-aminolevulinic acid is a porphyrin
precursor formed from glycine and succinate,%10 it appears that pyri-
doxal-5-phosphate acts specifically in the formation of s-aminolevulinic
acid from glycine and succinate,

(7) H. Fischer, Org. Syntheses, 21, 53 (1941).

(8) A. L. Edwards, '’'Statistical Analysis,’”* Rinehart and Co., Inc,,
New York, N. Y., 1046,

(9) D. Shemin and C. S. Russell, TrIs JourNaL, T8, 4873 (1953).

(10) A. Neuberger and J. J. Scott, Naiure, 172, 1093 (1953).
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DEGRADATION OF AMYLOPECTIN TO NIGEROSE
Sir:

Although the a-p (1-+4) linkage is the principal
glycosidic bond in amylopectin with branching
occurring through a-p-glucopyranosidic (1—6)
bonds, some linking at positions other than 4 and 6
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is not excluded. Assuming complete reaction, the
detection of a small amount of glucose by paper
chromatography in the hydrolysate of periodate-
oxidized (with subsequent reduction) amylopectin
furnishes analytical evidence! for the presence of a
small number of (1—3) or of both (1—=2) and (1—4)
linkages in amylopectin. We wish to present de-
finitive evidence herein for the existence of an «-D-
(1—3)-bond in amylopectin. This evidence con-
sists of the isolation of nigerose (3-0-a-p-glucopy-
ranosyl-p-glucose) as its crystalline §-pD-octaacetate
from an amylopectin hydrolysate produced under
conditions which are known to minimize its forma-
tion by reversion to a negligible quantity.? A
0.4%, solution of amylopectin (130 g., waxy maize
starch) in 0.1 IV hydrochloric acid, was hydrolyzed
by heating at 97° to 679, completion. This hy-
drolysate, after removal of the acid by ion-exchange
resin, was subjected to fractionation on a carbon
(Nuchar C, unground) column by the general
method of Whistler and Durso.? The fraction
known to contain maltose and isomaltose was ace-
tylated to give 40 g. of sirupy material from which
most of the maltose was removed as 8-maltose oc-
taacetate by direct crystallization from ethanol,
vield 18 g., m.p. 155-156°, [a]®D +64° (¢ 4.5, chlo-
roform). The material from the mother liquor was
subjected to fractionation by silicate column extru-
sion chromatography and produced g-isomaltose
octaacetate, 1.67 g., m.p. 144-146°, [«]*D +98° (¢
4.4, chloroform), and B-nigerose octaacetate, 350
mg., m.p. 140-145°, [«]*D +80° (¢ 3.0, chloro-
form), X-ray powder diffraction pattern identical
with that of known B-nigerose (sakébiose?) octaace-
tatef (“y-acetate’’®). Upon further purification
the melting point was 151-153°.
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SYNTHESIS OF PHTHALIMIDINES FROM SCHIFF
- BASES AND CARBON MONOXIDE
v’

When a solution of 5 g. of benzaldehyde anil in 50
ml. of benzene was heated with 1 g. of dicobalt oc-
tacarbonyl catalyst! under 100-200 atmospheres
pressure of carbon monoxide at 220-230° for 5-6
hours, 2-phenylphthalimidine (I), m.p. 263°, was
obtained in 809, yield.

Anal. Caled. for CyH;iON: C, 80.38; H,

(1) M. Orchin and W. C. Schroeder in P. H. Groggins, *‘Unit
Processes in Organic Synthesis,”” McGraw-Hill Book Co., N. Y., 1052,
Chapter 9.
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5.26; N, 6.70. Found: C, 80.26; H, 5.47; N, 6.92.

The structure was established by direct compari-
son with an authentic sample of 2-phenylphthali-
midine (I) prepared by reduction of N-phenyl-
phthalimide (II).2 Compound I was also oxidized
to II. Thus, a new synthesis of a phthalimidine
has been demonstrated. This is the first example
of a dicobalt octacarbonyl-catalyzed reaction in
which carbon monoxide becomes attached to an
aromatic nucleus.

CH
\’/ 1/ \ CO
, NCeHs —_—
NS

CH CO
/ \2 redn. /
NCeH; == - NCsH;
C6 oxid. . Cg

I 11

This reaction failed with nickel catalysts or when
water or alcohol was present as the solvent.

In a similar way p-hydroxybenzaldehyde anil
yielded 709 of 6-hydroxy-2-phenylphthalimidine,
m.p. 215-216°.

Anal. Caled. for CyHpO,N: C, 74.67; H,
4.89; N, 6.22. Found: C, 74.88; H, 4.80;
N, 6.42,

1-Naphthaldehyde anil afforded an analogous
compound, CisHy;3ON, m.p. 177° in 969, yield.
Two structures are possible for this compound as
ring closure can occur at the 2- or 8-position. We
believe the closure was at the 2-position to yield 2-
phenylbenz e Jisoindolin-1-one (IIT1) because the N-
phenylnaphthalimide, m.p. 165°, formed on oxida-
tion proved different from N-phenyl-1,8-naphthali-
mide, m.p. 202°, prepared from 1,8-naphthalene-
dicarboxylic acid.

Anal. Caled. for CisHi;:ON: C, 83.38; H, 5.01;
N, 5.40. Found (for III): C, 83.68; H, 4.958;
N, 5.65; (forIV): C, 83.55; H, 5.05; N, 5.28.

2-Naphthaldehyde anil yielded 2-phenylbenz[f]-
isoindolin-1-one (IV), m.p. 254°, in 809, yield.
This structure was established by oxidation to N-
phenyl-2,3-naphthalimide, m.p. 278° identical
with an authentic sample® prepared from 2,3-naph-
thalenedicarboxylic acid and aniline. The fact
that ring closure occurred in the 3-position in this
case is noteworthy since most ring closure reactions
of 2-substituted naphthalene derivatives take place
in the 1-position.

(2) C. Graebe, Ann., 247, 288 (1888),

(3) M. Freund and K. Fleischer, ¢bid., 402, 51 (1914).
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CATHOMYCIN, I ISOL’IA’I(‘)ION AND CHARACTERIZA-
ION

Sir:

We have isolated in crystalline form a new anti-
biotic from broths of a new actinomycete. This
antibiotic, designated cathomycin, shows clinical
promise.!

The first papers on cathomycin from these lab-

(1) H. J. Robinson, E. Alpert and R. F. Stermer, manuscript in
preparation,
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oratories were presented before the Annual Sym-
posium on Antibiotics.?2 The production?® of catho-
mycin by Streptomyces spheroides, the antimicrobial
properties,®—5 and the absorption and distribution
in mice® have been reported. Cathomycin is highly
effective for staphylococci resistant to other antibi-
otics.34

The isolation of the antibiotic from the broth
was accomplished by the following steps, A crude
residue from the filtered and evaporated broth was
dissolved in water, and the solution was acidified
to ca. pH 2. A precipitate formed which was sep-
arated and dried. The precipitate was triturated
with acetone and the insoluble material was re-
moved, The acetone solution was evaporated in
vacuo and the residue was triturated with methanol.
The insoluble material was removed, and the meth-
anol filtrate was evaporated i vacuo. The metha-
nol-soluble residue was triturated with petroleum
ether which dissolved most of the dark-colored sub-
stances. The remaining residue was dissolved in
dilute sodium hydroxide and then hydrochloric
acid was added to cause precipitation. The dried
precipitate was triturated repeatedly with ether,
and the ether extract was evaporated. The amor-
phous residue crystallized from aqueous acetone
or ethanol or mixtures of petroleum ether and ace-
tone or ethanol.

Cathomyecin is a pale yellow compound which
has been obtained in two crystalline forms, one
melting at 152-154° (most common), the other at
170-172°. It is optically active; [a]¥p —27° (¢ 1
in 1 NV sodium hydroxide) and [a]*¥p ~44° (C 1in
pyridine).

Potentiometric titration in a mixture of water
and acetone (3—4) showed two acidic functional
groups, pH; 1/; ca. 4.7, equivalent weight 653, and
pH, 1/, ca. 10, equivalent weight 660-680. Deter-
mination of acidic groups by the ultraviolet absorp-
tion method, gave values of pH; /s, 3.8 and pH,
1/, 9.2

The principal maxima in the ultraviolet absorp-
tion spectra of solutions are as follows: 307 mu,
El% 600 in 0.1 N sodium hydroxide; 324 my,
FE1%.390 in 0.1 N hydrochloric acid-methanol; 304
my, E}%_ 350 in pH 7 phosphate buffer.

The infrared spectra of the two crystalline forms
are different. However, when the two forms are
dissolved in acetone, followed by rapid precipita-
tion with petroleum ether, the spectra of the pre-
cipitates are identical. The principal bands in the
infrared spectra of the precipitates, examined as a
Nujol mull, expressed in microns are: 5.8-6.0
(broad), 6.10, 6.21, 6.30, 6.49, 6.63, 7.4-7.6,
(broad-shoulder), 7.78, 7.96, 8.27 (weak), 8.60
(shoulder), 8.7 (shoulder), 9.13, 9.40, 10.0-10.1
(broad), 10.28, 10.60 (broad), 12.0-12.30 (broad),
12.60-12.75 (broad), 13.07 and 13.39.

(2) Third Annual Symposium on Antibiotics, November 2, 3 and 4,
1955, Washington, D. C.

(3) H. Wallick, D. A. Harris, M. A. Reagan, M. Ruger and H. B.
Woodruff, ’’'Antibiotics Annual, 1955-1956," Welch and Marti-
Ibanez, Medical Encyclopedia, Inc., New York, N. Y., in press.

(4) B. M. Frost, M. E. Valiant, L. McClelland, M. Solotorovsky and
A. C. Cuckler, #bid., in press.

(5) W.S. Verwey, A. K. Miller and M. K. West, ibid., in press.
(6) W.S. Verwey, M. K. West and A. K, Miller, #bid., in press,



