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for the reasons given. First, revision of our hy-
dride results clearly indicates that the 3a con-
figuration is equatorial. Second, from a study of
models, it is clear that an oxide derived from con-
formation XI is impossible and that ring A must
be in a boat conformation (XII) in the oxide.®
Thirdly, using the “octant rule,”? it is predicted?
that the rotatory dispersion curve of conformation
X should be negative and of conformation XI should
be positive; the dispersion curve of B-norcopro-
stanone is negative.
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ENZYMATIC CONVERSION OF GLUCOSE-6-PHOS-
PHATE (G6P) TO A NEW HEPTULOSE PHOSPHATE
BY RAT LIVER!

Sir:

Rat liver preparations and hemolysate have been
reported to convert GGP to sedoheptulose-7-
phosphate on the basis of color reactions? and paper
chromatography? of the free heptulose. We have
now found another product of G6P metabolism, a
new heptulose phosphate which can be readily
distinguished on paper from sedoheptulose phos-
phate (Fig. 1). In addition, the migration of the
anhydride of the new heptulose was more rapid than
sedoheptulosan in acetone, butanol, water (7:2:1).
However, the free sugars cannot be separated on
paper, which accounts for the delay in observing
the new heptulose. Evidence for its structure will
be reported in a later communication.
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Fig. 1.—A sector of a circular paper (Whatman no. 3 MM)
chromatogram (radius 14 cm.) showing the difference in
mobility between S7P and the heptulose phosphate from
the G6P reaction mixture, Solvent: ethyl acetate, pyri-
dine, acetic acid, water (5:3:1:1) as developing solvent and
ethyl acetate, pyridine, water (11:40:6) for saturation of
the chromatographic chamber?; time, 10 hours. Multiple
development was carried out®: spraying reagent, 0.5%
orcinol in 159%, TCA solution in water-satd. butanol, specific
for ketoheptoses only.? SP = Sedoheptulose-7-phosphate
(a gift from Dr. B. L. Horecker) travelled 7.2 cm. to position
2 and the product (P) of the deproteinized and concentrated
reaction mixture of G6P, 6.1 cm. to position 1. Position 3 is
the location of free heptuloses.

In a typical reaction, 0.2 ml. of 0.1 M G6P solu-
tion plus 0.5 ml. of Tris buffer, pH 7.2, was in-
cubated with 0.3 ml. of a supernatant solution ob-
tained by centrifuging a 109, liver homogenate for
30 minutes at 18,000 X g. After 4 hours at 37°
in the presence of toluene the mixture was depro-
teinized either by adding 1 ml. of 959, ethanol or
by heating at 100° for 2 minutes and the superna-
tant was analyzed for heptulose by the Dische
orcinol reaction.*

Additional evidence for the existence of a new
ketoheptose is provided by the isolation from a large
scale digest® of heptulosan anhydride which failed
to crystallize like sedoheptulosan but gave a
crystalline tetrabenzoate (20 mg.) (spheroids)
whose melting point (75-76°) and optical rotation
(no rotation at 2.99, in CHCl;) differed from sedo-
heptulosan tetrabenzoate® (hexagonal plates) melt-
ing point (164-165°) and [a]®p —188°. The
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heptose was converted to the anhydride.
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polybenzoate derivative gave an elemental analy-
sis and molecular weight which corresponds to a
heptulosan tetrabenzoate. 4nal. Caled. for Cy-
HyO4: C, 69.2; H, 4.62; mol. wt., 60S. Found:
C, 69.7; H,4.86; mol. wt. (Rast), 613,
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ISOLATION AND STRUCTURE OF HUMAN
CORTICOTROPIN (ACTH)!

Sir:

Preliminary structural work on a corticotropin
isolated from acetone dehydrated human pitui-
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homogeneous when an acid hydrolysate gave nearly
integral molar ratios upon amino acid analysis!*:
Alaz, Args, Asps, Glu;, Gly;, His, Leu, Lyss, Met,
Phe;, Pros, Sers, Tyry, Val;, One mole of trypto-
phan was found.!® Its homogeneity was further
confirmed by finding, upon tryptic digestion, the
number of peptides containing tryptophau, histi-
dine, methionine, tyrosine and arginine was cou-
sistent with the amino acid composition and the
specificity of trypsin.

Carboxypeptidase digestion of the hormone and
of the C-terminal octadecapeptide isolated from
a tryptic digest indicated the C-terminal sequence to
be Leu. Glu.Phie. The N-terminal sequence!? of
the hormone was found to be Ser.Tyr.Ser.Met.
Glu.

Tryptic digestion split the hormone into four
major and three minor fraginents. They were
separated by ionophoresis in py-

i T | Ts 1 Taa ’
Ser.Tyr.Ser.Met.Glu(His,Phe,Arg) | (Try,Glys, Lyss, Pro,Val) | (Lyss, Arge, Pro, Val)| —

— i (Val.Tyr,Proy, Aspz,Ser,Gly,Glus, Alas, Phe) Leu.Glu. Phe. i
Tt

Fig. 1.—Constituent amino acids and possible arrangement of frag-
Tlhiree additional pep-
tides (T, Ts, Te) were obtained. Their composition indicated that they
The relative positions of T3 and Ty have not
been ascertained, By analogy with ACTH from other species, the

ments from tryptic digestion of human ACTH.
were derived from Ty,

structure shown seems to be correct.

taries indicated that it is similar to corticotropins
from other species.? 34

An oxycellulose purified concentrate of MSH
and ACTH, from human glands,®$7 was adsorbed
on a diethylaminoethyl cellulose® column at 5°.
Gradient elution was established to 0.2 M, pH
5.5, through a mixing flask of 300 ml. of 0.005 3,
pH 7.0 ammonium acetate buffer. Since ACTH
possesses intrinsic MSH activity,® the in wvitro
frog skin bioassay'® was used to locate active MSH
and ACTH fractions. The major fraction was
purified further on a carboxymethyl cellulose®
column; stepwise elution was used with 0.05 M,
pH 5.9, and 0.25 M, pH 6.9, ammonium acetate.
Two active fractions were resolved. Fraction A
possessed MSH but no ACTH activity. Fraction
B possessed 26 USP units of ACTH" and 4 X 10*
units of intrinsic MSH per mg. and was judged
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ridine-acetate buffer at pH 6.5 and
purified further by paper chroma-
tography.®* The relative positions
of each peptide and their constit-
uent amino acids!® are shown in Fig.
1. Peptides with composition simi-
lar to those isolated {rom human
material have been reported for por-
cine,? ovine® and bovine? ACTH.
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STRUCTURE OF MELATONIN!
Sir:

Melatonin, I, found in bovine pineal glands and
in smaller amounts in peripheral nerves of man,
monkey and cattle, is the most effective known
lightening factor of {rog (Rana pipiens) skin.?3*
Unfortunately, I exists in pineal glands in such
minute quantities that conventional approaches
to studying its structure were impossible. We
wish to report experiments that led to the conclu-
sion that I is N-acetyl-5-methoxytryptamine.

I and 5-methoxyindole-3-acetic acid, II, also
present in pineal glands, were isolated by a pro-
cedure previously described.® With 1.5, methanol
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