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slices could effect this conversion in vitro. Heard, 
et al.,z have added confirmatory in vivo evidence 
and West, et al.,4 have shown that this conversion 
can occur in humans even in the absence of ovaries 
and adrenals. We now wish to report evidence for 
the formation of 17a-hydroxyprogesterone and 
A4-androstene-3,17-dione from progesterone by 
ovarian tissue, thereby providing a link between 
progesterone and estradiol biogenesis. Recent 
publications by Slaunwhite and Samuels6 and Lynn6 

have reported the conversion of progesterone to 
17a-hydroxyprogesterone and to androstenedione 
by testes homogenates. 

Bovine ovarian tissue was homogenized accord­
ing to the procedure of Hayano, et al.,1 and incu­
bated aerobically at 37° for four hours with 4.8 mg. 
of progesterone-4-C14 (5.5 X 106 c.p.m.) and 10 
mg. each of 17a-hydroxyprogesterone and andro­
stenedione. A neutral, ketonic extract was pre­
pared7 and chromatographed on alumina. The 
recovered 17a-hydroxyprogesterone, eluted with 
ether-benzene (1:9), was mixed with unlabeled 
progesterone and submitted to two "washout" 
chromatograms on alumina to remove traces of 
progesterone-4-C14. The specific activity of the 
isolated 17a-hydroxyprogesterone was 1190 c.p.m./ 
mg. after the first recrystallization (m.p. 220-
222° from acetone) and 1250 c.p.m./mg. after the 
second (m.p. 222-2230)8. After dilution with 11 
mg. of carrier, the 17a-hydroxyprogesterone (4 
mg.) was converted by hydrogenation over Pt 
catalyst in acetic acid and subsequent oxidation 
with periodic acid to 3/°-hydroxyandrostan-17-
one,8 m.p. 177-177.5°, having a specific activity 
of 309 c.p.m./mg. (theoretical 369 c.p.m./mg.). 

The androstenedione fraction, eluted from the 
alumina chromatogram by ligroin-benzene (2:8), 
was mixed with unlabeled progesterone and sub­
mitted to a "washout" 25 transfer countercurrent 
distribution using the system of Pearlman.9 The 
fractions containing androstenedione were com­
bined, diluted with carrier and purified by two ad­
ditional countercurrent distributions followed by 
two chromatograms on paper using the propylene 
glycol-ligroin C system of Savard.10 These proce­
dures succeeded in eliminating two radioactive 
contaminants. The androstenedione eluted from 
the second paper chromatogram was purified 
through a column of alumina and recrystallized twice 
from ether-ligroin C. The specific activity after 
the first recrystallization (m.p. 170-172°) was 90 
c.p.m./mg. and after the second8 (m.p. 172-173°) 
97 c.p.m./mg. The latter sample when reparti-
tioned by a 50-transfer countercurrent procedure 
was distributed, as determined both by radio­
activity and absorbance at 240 nux., in a manner 

(3) R. D. H. Heard, P. H. Jellinek and V. J. O'Donnell, Endo­
crinology, 57, 200 (1955). 

(4) C. D. West, B. L. Damast, S. D. Sarro and O. H. Pearson, 
./. Biol. Chem., 218, 409 (1955). 

(5) W. R. Slaunwhite, Jr., and I.. T. Samuels, ibid., 220, 319 
(1956). 

(6) W. S. Lynn, Fed. Proc, 15, 305 (1956). 
(7) M. Hayano, M. C. Lindberg, M. Wiener, H. Rosenkrantz and 

R. I. Dorfman, Endocrinology. 56, 326 (1954). 
(S) The identity was confirmed by infrared analysis arid mixed 

melting point with an authentic sample. 
(9) W. U. IVarlman, Kec. Prog. liar. Res., 9, 27 (1951). 
(Ill) K Kavard, / . Biol. Chem., 202, 157(1953). 

characteristic of pure androstenedione. The ul­
traviolet absorbing material from this distribution 
was recombined, purified over alumina and re-
crystallized from ether to yield androstenedione,8 

m.p. 171-173°, having 93 c.p.m./mg. 
Thus the biogenesis of the two principal secretory 

products of the ovary, progesterone and estradiol, 
has been interrelated. In similar in vitro experi­
ments with corpora lutea cholesterol has been shown11 

to be a precursor of progesterone and therefore a bio-
synthetic scheme in the ovary appears to be: choles­
terol —*• progesterone -*• androstenedione (testoster­
one) —»- estradiol. The intermediacy of androgens on 
the biogenetic pathways leading to the estrogens af­
fords a new approach to the understanding of the ori­
gin and role of ovarian androgens. The occurrence of 
17a-hydroxylase in ovarian tissue makes it likely 
that 17a-hydroxyprogesterone is an intermediate be­
tween progesterone and androstenedione in ovarian 
biosynthesis. Definitive proof of this is now being 
sought. 

Acknowledgment.—The authors gratefully ac­
knowledge the partial support given them by a 
grant from the National Science Foundation. 

(11) S. Solomon, R. Vande Wiele and S. Lieberman, unpublished 
results. 

DEPARTMENTS OF BIOCHEMISTRY AND 
OBSTETRICS AND GYNECOLOGY 
COLLEGE OF PHYSICIANS AND SURGEONS SAMUEL SOLOMON 
COLUMBIA UNIVERSITY RAYMOND VANDE W I E L E 
N E W YORK, N. Y. SEYMOUR LIEBERMAN 

RECEIVED AUGUST 8, 1956 

NOVOBIOCIN. V. THE CONFIGURATION OF THE 
ALDOSE MOIETY 

Sir: 
We have assigned the configuration of L-lyxose 

to 3-0-carbamyl-4-0-methylnovobiose (I)-1,2 

This assignment is based in part on rules of optical 
rotation. 

Hydrolysis of methyl 4-O-methylnovobiopyran-
oside (III)1-2 with 0.1 N hydrochloric acid followed 
by reaction with N-benzyl-^-methoxyphenylhy-
drazine has yielded an N-benzyl-£-methoxyphenyl-
hydrazone IV, m.p. 111-113°, H28D - 3 9 ° (c, 1 in 
methanol). The negative optical rotation of IV 
allows assignment3 of the C-2 hydroxyl group to 
the right in the Fisher projection formula. 
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The formation of a cyclic carbonate4 of III from 
methyl 3-0-carbamyl-4-0-methylnovobiopyrano-
side (II) indicates that the C-2 and C-3 hydroxyl 
groups are cis. The preparation of a 2,3-isopro-
pylidene derivative, [a]28D —13° (c, 1.36 in meth­
anol), from III confirms6 this conclusion. 

(—) -a-Methoxy-/3-hydroxyisovaleric acid (V): 

has been obtained by degradation of II. Its op­
tical antipode, (+)-a-methoxy-/3-hydroxyisovaleric 
acid, was synthesized1 from ( — )-a,/3-dihydroxy-
isovaleric acid (VI).6 The rotation of VI in' 1 N 
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Currents in Biochemical Research 1956. Editor, DAVID E. 
G R E E N , Institute for Enzyme Research, University of 
Wisconsin, Madison, Wisconsin. Interscience Publishers, 
Inc., 250 Fifth Avenue, New York 1, N. Y. 1956. 
xvi + 697 pp. 16.5 X 23.5 cm. Price, $10.00. 

In 1946, the first volume of "Currents in Biochemical 
Research" under the editorship of David E. Green made its 
appearance. Coming ten years later, the present volume 
under the same distinguished editor, has once more illu­
minated the progress of many areas of biochemistry. I t is 
a pleasure to read the 27 lucid and stimulating essays 
which comprise the present volume. These cover many 
aspects, induced enzyme formation, photosynthesis, viruses, 
hormones, electron transfer reactions, protein and nucleic 
acid structure, enzyme kinetics, blood, muscle, and nerve 
physiology, and disease states, to mention only a few. As 
the editor points out "The past decade has witnessed a rate 
of progress vastly greater than any comparable period since 
the early beginnings of biochemistry as a science more than 
100 years ago. There is little doubt that this phenomenal 
rate of development has been sparked by a revolution in 
methodology." There is good reason for the expression of 
pride in the accomplishments of a decade of distinguished 
achievement. There must also be some measure of per­
spective in what is well described as a revolution in method­
ology. Biochemists now possess tools and techniques, 
readily available, and applicable to the rapid solution of 
many problems, or at least to the quick and precise answer­
ing of the questions which the experimenter may ask himself. 
In this, the field of biochemistry is participating in and 
benefiting by the great engineering and technical progress 
of the current era. I t is sometimes difficult, however, not 
to feel a twinge of reservation in what seems to be on oc­
casion an equating of progress in ideas with progress in the 
development of machines. Some of the questions raised 
by Emil Fischer have been answered by recent chromato­
graphic techniques, and the newly-hatched doctor of 
philosophy can turn out results faster and with higher pre­
cision than could Pasteur. Perhaps we should merely say 
that modern biochemistry is no better and no worse than in 
the days of Fischer and Pasteur, that its rate of production 
of penetrating concepts and ideas has not measurably 
changed, but that , thanks to modern tools, it may move a 
little faster. 
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hydrochloric acid is [a]25D —14.7° (c, 1.64); in 1 
N sodium hydroxide, [a]30D +4.8° (c, 1.8). This 
shift in rotation indicates7 that the C-2 hydroxyl in 
VI is on the right in the projection formula and, 
therefore, that the C-2 methoxyl in V is on the left. 
Since C-2 in V corresponds to C-4 in the aldose 
moiety, the methoxyl in compounds I-IV is on the 
left. 

(7) M. Winitz, L. Bloch-Frankenthal, N. Izumiya, S. M. Birnbaum, 
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CONTRIBUTION FROM THE EDWARD WALTON 
M E R C K SHARP & DOHME JOHN OTTO RODIN 
RESEARCH LABORATORIES CHARLES H. STAMMER 
DIVISION OF M E R C K & Co., INC. FREDERICK W. HOLLY 
RAHWAY, N E W JERSEY KARL FOLKERS 

RECEIVED SEPTEMBER 19, 1956 

Nuclear Magnetic Resonance. B Y ERNEST ROBERT 
ANDREW, Ph.D., F.R.S.E., Professor of Physics in the 
University of Wales (University College of North Wales, 
Bangor). University Press, Cambridge, 1955. xi -f-
265 pp., 14.5 X 22 cm. (Cambridge Monographs on 
Physics) Price $6.50. 
The utility of nuclear magnetic resonance studies in a 

wide variety of chemical problems is now well recognized. 
This is the first book on the subject, although a number of 
complete reviews have appeared. The excellent bibliog­
raphy compiled by Andrew as part of this book lists these 
reviews as well as the pertinent references up to 1954. 

The author has been one of the pioneers in the field, 
specializing in rotation and diffusion in organic crystals 
including polymers. This subject, which is of wide interest, 
is well treated in his book. 

Outside of the Appendix, there are 220 pages which of 
course only allow a summary of this important and compli­
cated subject. Nevertheless, the book is arranged so 
logically that the subject matter can be read almost like a 
novel with understanding and satisfaction. This reviewer 
was particularly pleased with the way in which nuclear 
magnetic resonance absorption was compared with the 
anomalous dispersion in the neighborhood of a spectroscopic 
absorption line and the correlation with the Lorentz theory 
clarified. 

For a chemist who knows little of electrical engineering or 
electromagnetic theory, the chapter on experimental 
methods is too short to be thoroughly intelligible, but 
sufficient references are given to fill in the necessary detail. 

The same may be said of the chapter on basic theory. 
Here, however, the order is so logical that a reader with 
very little background should grasp the general idea. 

The choice of subject matter is well balanced up to the 
date of writing (1954). For example, there is a paragraph 
in Chapter 5 on water content in biological materials. The 
so-called chemical shift is only briefly discussed since at 
that time the subject was quite new. However, there is 
sufficient for the imaginative reader to see the application to 
problems of structural and analytical organic chemistry. 

The chapter on metals will be of considerable interest to 
the chemist, as also will be the chapter on quadrupole 
effects. There are six appendices which deal with details of 
theory and give a useful list of substances investigated. 

Needless to say, the reviewer recommends this book as 
a desirable part of the library of any physical chemist or 
physicist. 
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