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ysis, but in the absence of the cofactor and of
formate only I accumulates. These results suggest
that I is a precursor of II and that a reduced folic
acid derivative is required for the introduction of
carbon 8 as well as carbon 234 of the purine ring.
It is not known whether previously described ribose-
phosphate compounds®$’ are involved in this
system.

I and II can each be separated on the ion ex-
change column into two compounds (Ia and Ib,
ITa and IIb) which appear to be isomers, the
nature of which is unknown. The radioactive
carbon of I or II previously labeled by glycine-
1-C" is readily incorporated into inosinic acid in
the presence of large pools of unlabeled glycine
under conditions for de novo synthesis.® Both I
and II behave on ion exchange columns and by
paper chromatography and electrophoresis as
ribotides. I is converted by formylation® under
mild conditions to a compound which behaves
identically with II on the Dowex-1-formate
column. Analyses of partially purified prepara-
tions of I and II provide evidence that each con-
tains R-5-P, amido and glycine moieties. The
organic phosphate to pentose® ratio of I was
1.16 to 1.00. On acid hydrolysis of II!% the only
orcinol-reacting compound found corresponded
exactly on an ion exchange
column!? to R-5-P. All of
the phosphate of IT showed
an acid stability equivalent
to that of adenosine-5-phos-
phate. Dilute acid hydrol-
ysis of IT produced approxi-
mately one mole of reducing
sugar!® per mole of pentose.
The acid-labile nitrogen (1 N
HCI, 30 min., 100°) to pen-
tose ratio of I was 1.5, of ITa
1.17 and IIb 1.10. Since
compound I labeled by glv-
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tween 1 and 1.5 moles of glycine per mole of pen-
tose was found. Total N to pentose ratios of 1.75
and 2.30 shown by Ila and IIb, respectively, are
in accord with the suggested basic structure. I
and II exhibited absorption beginning only below
240 mu. It should be emphasized that the exact
identity of I and II is not known. Whether the
formyl group is on the amino or amido nitrogen has
not been established.

The isolation of these glycine amide ribotides
suggests that the formation of an aliphatic ribotide
may be the primary step in purine synthesis.!®
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THE STRUCTURE OF RINGS A AND B IN
GERMINE
Sir:

We should like to propose the following partial
structures for germine (I), isogermine (II), and
pseudogermine (I1T).
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cine-1-C! does not lose radio-
activity by treatment with 1
ninhydrin at pH 5.5 but does

so after mild acid hydrolysis, glycine is presumed to
be present asan amide. Afteracid hydrolysis, I and
II yielded glycine, analyzed qualitatively by paper
chromatography and quantitatively!* by the form-
aldehyde produced in the ninhydrin reaction. Be-
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+ 2 sec. OH and 3 tert. OH
II III

Recent studies by Jacobs and his collabora-
tors!%? have established that germine possesses
the same skeletal structure as cevine. We re-
cently reported that germine and pseudogermine
contain the same o-ketol-5-membered hemiketal
system and differ only in the orientation of the
hydroxyl group of the a-ketol system.? The close
parallel of the isomerization reactions of germine
to those of veracevine indicates that the location
of the a-ketol system is the same in germine and its
isomerization products as in veracevine and its
isomerization products.® We should like now to
present evidence which favors C; as the terminus
of the ether bridge of the hemiketal system in ger-
mine, rather than C,, the terminus in veracevine.®

Acetylation of germine with acetic anhydride
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and pyridine yields germine tetraacetate,® stable to

chromic acid, m.p. 260-261° dec.; [«]®D —98°
(C 157, py) Caled. for C27H3903N(COCH3)43
C, 62.02; H, 7.59; acetyl, 25.40. Found: C,

61.77; H, 7.50; acetyl, 25.22, Treatment of iso-
germine under the same conditions affords iso-
germine tetraacetate, m.p. 222-226°; [a]**D —80°
(c 1,63, py.). Found: C, 61.69; H, 7.49; acetyl,
25.85. Acetylation of pseudogermine under the
same conditions yields pseudogermine tetraacetate,
m.p. 208-220°; [a]*D —59° (¢ 1.70, py.). Calcd.
for C27H3903N(COCH3)4'HQOZ C, 6041, H, 768,
acetyl, 24.75. Found: C, 60.34; H, 7.29; acetyl,
24.44. The fact that all three isomers yield
tetraacetates indicates that the ether bridge of the
hemiketal system must terminate at a primary or
secondary carbon atom.

Moreover acetylation of dihydrogermine’ leads
to dihydrogermine pentaacetate, stable to chromic
acid, m.p. 288-290° dec.; [a]®*pD —64° (c 1.41,

py.). Caled. for CyHyOsN(COCH3);: C, 61.56;
H, 7.68; acetyl, 29.82. Found: C, 61.61; H,
7.72; acetyl, 29.82. This result is compatible

with the view that sodium-alcohol reduction of
germine proceeds by liberation and then reduction
of a keto group with concomitant liberation of the
hydroxyl group involved in the hemiketal ring.
Since this hydroxyl group is acylable, it must be
primary or secondary.

The fact that the hemiketal ring in germine is
5-membered* indicates that the terminus of the
ether bridge of the hemiketal system must be at

Cy, Cq, or Cqy. The formation of the hexanetetra-
carboxylic acid IV by chromic acid oxidation
HOOC COOH
COOH i ‘ COOH
"/ \"/O\\/
HOOC | coon o
HOOC N4
v A

of germinel® shows the absence of oxygen from
positions C; and Cys and fixes C; as the terminus of
the ether bridge. The failure to detect the lactone
tricarboxylic acid V among the products of chromic
acid oxidation of germinel® is readily explicable
on the basis of partial formulation I for germine.

(6) Earlier reports (W. Poethke, Arch. Pharm., 276, 571 (1938);
J. Fried, H. L, White and O. Wintersteiner, THIS JoUrRNAL, T2, 4621
(1950)) that germine forms a pentaacetate have been found to be in
error. Recent acetyl determinations both at Harvard and at the
Squibb Institute agree with a tetraacetate formula.
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CHOLESTEROL—A PRECURSOR OF
TETRAHYDROCORTISONE IN MAN
Sir:
Cholesterol has been shown to serve as a pre-
cursor of two adrenal steroid hormones (hydro-
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cortisone and corticosterone) ixn vitro.l? This com-
munication demonstrates that cholesterol is con-
verted in man to an adrenal steroid metabolite,
pregnane-3-a-17-a-21-triol-11,20-dione (THE),
probably via A‘-pregnene-17-a-21-diol-3,11,20-tri-
one (cortisone).® This appears to be the first
report of the conversion of cholesterol to an 11-
oxygenated steroid in man.

A solution was made of 4.24 gc. of 4-C!-choles-
terol* (5 wc/mg.) and 33.8 uc. of cholesterol-56
(7.3 wc./mg.) in 2.3 g. of propylene glycol and
added to 30 ml. of sterile human plasma. The
mixture was given intravenously to a male arthritic
patient. Cholesterol with two labels was chosen
in this experiment in order to determine whether or
not the side chain of cholesterol-¢ is utilized in
steroid hormone production. A 24-hour urine
sample was collected on the second day after the
administration of the radiocholesterol and a crude
neutral steroid extract prepared.” The extract
was subjected to paper partition chromatography?®
for seven days and the steroid, with the same mobil-
ity as that of THE, was then eluted and rechro-
matographed for five days in the same system.®
The lower of two well-defined areas® (corresponding
to the movement of pure THE!) was cut out and
eluted with methanol. An aliquot was mixed with
pure THE and found to travel as a single spot in
the above solvent system.!? The remainder, 2.8
mg., was converted to the diacetate and mixed
with 10.09 mg. of pure THE diacetate, m.p. 233~
234°. Following vacuum sublimation and five
recrystallizations from methanol, the THE di-
acetate melted at 232-233.5°. The ultraviolet
spectrum of this material in sulfuric acid after two
hours was identical with that given by pure THE
diacetate treated in the same manner.!* The
mixture of labeled THE diacetate and -carrier,
5.01 mg. (Sample A) was dissolved in 50 ml. of
toluene containing 100 mg. of 2,5-diphenyloxazole.!
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