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proved over that reported previously3 by the 
addition of hydrogen peroxide following decom­
position of the ozonide and by treatment of the 
residual neutral fraction with periodic acid. 
The keto acid melted at 154-154.5° and was 
smoothly converted to an enol-lactone (III), 
ra. p. 94-94.5°, by heating with acetic anhydride 
and acetyl chloride. Anal. Calcd. for CMH4JO2 : 
C, 80.77; H, 10.95. Found: C, 81.00; H, 10.89. 

Condensation of III with phenyl acetate in the 
presence of sodium hydride gave an oily mixture 
which was simultaneously hydrolyzed, decarboxy-
lated and cyclized by the action of acid or base. 
Chromatography furnished a pure product, m. p. 
80-80.6°, which was identified'as cholestenone by 
mixed m. p. determination and measurements of 
specific rotation (+80.1 * 2°) and ultraviolet 
absorption (X max 241.5 my, log e 4.18). 

It is evident that intermediates IV and V can 
both lead to cholestenone, and that in either case 
the methyl-carbon of phenyl acetate will occupy 
the 4-position in the reformed ring. The car-
bonyl group of phenyl acetate, however, will be 

(3) Bolt, Rec. trail, chim., 57, 906 (1938). 

Modern Developments of Chemotherapy. By E . H A V -
INGA, H . W. J U L I U S , H. VBLDSTRA and K. C. W I N K ­
LER. (Monographs on the Progress of Research in 
Holland.) Elsevier Publishing Co., Inc. , 215 Fourth 
Ave., New York 3, N . Y. , 1946. xi + 175 pp . Illus­
trated. 14.5 X 21 cm. Price, $3.50. 

This monograph presents in lucid and concise form the 
results of research in Holland during the last war on sulfa­
nilamide derivatives and other therapeutic agents. Many 
of the products synthesized were similar to those obtained 
in other countries and the data bearing on these and the 
foreign literature relating to similar products are pre­
sented as a critical study in an interesting and readable 
form. The critical analysis of these results is provocative 
even if the conclusions are not always convincing. 

Considerable attention is given to the mechanism of the 
action of the sulfanilamide compounds, evidence being 
presented from both bacteriological and physical chemical 
investigations. Much of this evidence is similar to that 
obtained by other investigators but in certain instances 
novel conclusions are reached. Stress is laid on the im­
portance of adsorption in determining the relative activi­
ties of the several sulfa drugs. The validity of this evi­
dence cannot be assessed without having further informa­
tion concerning the methods employed in obtaining the 
data. From the data one cannot say with certainty that 
activity is entirely dependent upon adsorption for sulf­
anilamide, the parent substance, is listed as showing no ad­
sorption on the organisms used in the experiment within the 
experimental error of the method. Again, other investiga­
tors have shown that organisms grown on media contain­
ing metanilamide or orthanilamide retain more of these 
drugs than the same organisms grown on sulfanilamide 

incorporated only by the reaction of phenyl ace­
tate with the enol-lactone anion to give IV. 
The use of carboxyl-labeled phenyl acetate thus 
provides a method for determining the relative 
amounts of the two intermediates. 

This reagent was prepared from sodium acetate 
containing C14 in the carboxyl group4 and had a 
specific activity of 4.20 X 104 counts/min./ 
mmole.5 Condensation, with III yielded choles­
tenone with a specific activity of 3.79 X 104 

counts/min./mmole.6 These results indicate that 
about 90% of the cholestenone obtained is de­
rived from intermediate IV. 

Details of the above observations will be pub­
lished shortly. The use of methyl-labeled phenyl 
acetate and extension of the method to other 
steroids has been undertaken. 

(4) Ruben, Allen and Nahinsky, T H I S JOURNAL, 64, 3050 (1942). 
(5) The author is indebted to Dr, Warren W. Miller of the Radio­

activity Center, M. I. T., for activity measurements. For a descrip­
tion of the counting method see Miller, Science, 105, 123 (1947). 
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under similar conditions, yet the former are inactive in in­
hibiting the growth of the organisms in comparison with 
sulfanilamide. 

The chapter on physico-chemical investigations in par­
ticular is well written and deserves careful consideration. 

In the chapter on chemical investigations the sulfanil­
amide compounds studied are given in Table 3 beginning 
on page 120 and should follow paragraph 3 on page 119. 

Biochemical investigations beginning in the middle of 
page 119 are continued on page 134. 

Chapter 4 deals with pharmacological, immunological 
and clinical investigations, while Chapter 5 covers the re­
searches on antibiotic substances and related mycotherapy. 

The monograph is a valuable contribution to the litera­
ture of chemotherapy. 

M. Iv. CROSSLEY 

Medical Biochemistry. By M A R K R. EVERETT, Ph .D. , 
Professor of Biochemistry, University of Oklahoma 
School of Medicine. Second edition, completely re­
vised. Paul B . Hoeber, Inc. , Medical Book Depart­
ment of Harper and Brothers, 49 East 33rd Street, New 
York 16, N . Y. , 1946. xii 4- 767 pp . 106 tables. 
16.5 X 24 cm. Price, $7.00. 
"Medical Biochemistry" is, intended to serve as " a 

modern, concise and correlated survey of biochemical 
knowledge" primarily for students of medicine, and as a 
convenient reference volume for more general use. The 
subject matter is divided into ten chapters dealing suc­
cessively with acid-base relations, colloids, enzymes and 
oxidation, digestion, lipides, carbohydrates, proteins, 
prosthetic radicals of nucleoproteins and chromoproteins, 
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inorganic substances, vitamins and avitaminoses, hor­
mones and endocrinoses. The large text is compactly or­
ganized and well indexed. There are 106 tables for suc­
cinct reference and many diagrams to simplify the teaching 
of metabolic pathways and similar topics. Each chapter 
is followed by a bibliography of general references which 
are well selected, on the whole, though not up-to-date in 
some instances. 

This second edition, appearing four years after the 
first, has been revised to include such subjects of current 
interest as adaptive enzymes, amino acid therapy, anti­
biotics, cephalin fractions, dicumarol, gangliosides, phos­
phorylation , Rh factor, thiouracil. Other topics have been 
expanded, notably anoxia, carboxylation and decarboxyla­
tion, the chemistry of development, hypertensive factors, 
ketogenesis, the metabolism of bile acids, oxidation-
reduction enzyme systems, peptidases, phosphatases, 
plasma proteins, renal function, spreading factor, steride 
hormones, sulfonamides, transamination, transmethyla­
tion, vitamins A and K and vitamins of the B complex. 

An effort has been made throughout to integrate the 
basic facts of biochemistry and physiology with their 
application to clinical medicine; there are extensive sec­
tions dealing with pathology, disease patterns and even 
treatment of disease. Granting that such integration is 
in keeping with a prevailing philosophy of medical peda­
gogy, and is to be desired, many sections of the book reveal 
the strain placed upon one author attempting to cover so 
wide a range. This is most evident in the discussions of 
disease patterns and treatment of disease. 

A.peculiarity of the book is the indiscriminate scattering 
of quotations, many of which are incongruously placed, 
throughout the text. 

ALEXAXDBR B . G U T M A N 

The Chemical Aspects of Light. By E. J . BOWEN, 
F .R .S . , Fellow of University College, Oxford. Second 
edition, revised. Oxford University Press, 114 Fifth 
Avenue, New York 11, N. Y., 1946. 300 pp . Illus­
trated. 14.5 X 23 cm. Price, $5.00.. 

The first edition of the book was reviewed in T H I S 
JOURNAL, 65, 998 (1943). The second edition covers 
essentially the same material as the first, but more of the 
physical and chemical principles are explained and illus­
trated. Chapter I I I on " T h e Absorption and Emission 
of Light" and Chapter IV on " T h e Transformation of Ab­
sorbed Radiat ion" are especially well done. The book is 
a concise treatment of important chemical aspects of light. 

LAWRENCE J. H E I D T 

Quantitative Organic Microanalysis. Based on the 
Methods of Fritz Pregl. Fourth English Edition 
Completely revised and edited by JULIUS GRANT, M . S C , 
Ph .D. , F . R . I . C , London; Editor of Hackh-Grant ' s 
Chemical Dictionary, etc. The Blakiston Company, 
1012 Walnut Street, Philadelphia 5, Penna., and 
Toronto, Canada, 1946. vii + 238 pp. 94 figs. 15 X 
23.5 cm. Price, $5.00. 

The new book follows quite closely in all essentials the 
previous translations of F . Pregl's original editions, par­
ticularly E. Beryl Daw's translation of the 4th German 
edition (1937) and to a lesser extent E. Fyleman's older 
translations of the 3rd -(1930) and 2nd German editions 
(1924). 

Thus in orderly fashion Pregl's standard micromethods 
of organic elementary analysis (95 pages) and chemical 
structure analytical procedures (71 pages) are taken up as 
before. This is preceded by descriptions of various micro-
chemical balances (Kuhlmann, Oertling and Bunge) (15 
pages) and a chapter on general microanalytical technique 
(16 pages). I t is followed by chapters dealing with the 
determination of principal physical constants (29 pages) 
and short sketches of physical structure analytical methods 

(13 pages). While unessential matters have been short­
ened by about one fifth and literature references have been 
enlarged, the book unfortunately still leaves uncorrected 
many of the glaring errors of its previous translations, *'. e. 
on p . 14, last paragraph, lines 2 and 3. 

With the exception of a more thorough discussion of 
methods of isolation and purification (6 pages) and a few 
short paragraphs on certain physical and electrometric 
methods (5 pages) no new organic microchemical method 
or improvements thereof and not contained in the previous 
translations, could be found. Compared with the stand­
ard works in microchemistry at the present available in 
America and which are largely unquoted, the present edi­
tion offers nothing of any importance and consequently 
the high sounding pronouncements of the author in the 
preface of the book remain largely unsubstantiated in the 
text. 

JOSEPH B. NIEDERL 

A New Notation and Enumeration System for Organic 
Compounds. By G. MALCOLM DYSON, M.A. (Oxon.), 
Ph.D. (Lond.), F . R . I . C , Technical Director, Genato-
san Ltd., Loughborough. Longmans, Green and Co., 
55 Fifth Ave., New York 3, N. Y., 1947. iv + 63 
pp. 15.5 X 24.5 cm. Price, 11.75 (paper). 

This is an explanation of a new system which has already 
attracted attention in England. I t was introduced to the 
public last October in a lecture delivered by Dr. Dyson 
under the joint auspices of the Chemical Society, the Royal 
Institute of Chemistry, the Society of Chemical Industry 
and the Bureau of Abstracts. 

Employing the capital alphabet, Arabic numerals and a 
few other characters the method reduces the structural 
formula of each organic compound to a linear "c ipher" 
which, it is claimed, is unique for a given structure, de­
termines the numbering with certainty and can be applied 
to a punched card. Examples of the ciphers: methane, 
C; decane, ClO; neopentane, C3.2,2C; cyclohexane, 
AC6; ^-xylene, B.1,4C; ethyl acetate, C2.X[C2] ; 
maltose, [G6.1-5AQ.3L]91;4 (9 has the effect of doubling 
all that precedes i t ) ; progesterone, HJ8.17C2.2,13C.8E.-
7,18EQ. Each cipher carries with it a numbering for the 
entire skeletal structure. 

Since the ciphers are so constructed that an important 
feature of the structure is expressed first, then others in 
order, the ciphers may be used as the basis for a logical 
classification or, if some other basis is used, for a cipher 
index. 

Details of the application of the system to punched cards 
are not given in the book; these will be the subject of a 
separate article by Dr. Dyson. A scheme of multiple 
punches has been devised for the standard Hollerith card 
of 80 columns by which, for example, the cipher for ip-
strophanthidin is recorded as 71 punches in 24 columns. 
The average number of columns required for a cipher is 
14-20, and even a complex structure like that of ergotoxine 
(56 columns) does not use up all the space, so that room 
is left for the tabulation of properties or references. Ex­
periments are being conducted on sensing and sorting with 
machines of the electromatic type. An interesting fea­
ture of the ciphers is that the machines can calculate from 
them the empirical formulas. 

Since the ciphers are independent of language (and there­
fore international) it is difficult to foresee what effect such 
a system may have on ordinary nomenclature. I t would 
be desirable if a system of ciphers and an interpretation 
of them in words (and numbers) could run parallel; but 
in this case present numberings might have to be changed 
considerably, with risk of much confusion. One also 
wonders what bearing the punched-card code by the cipher 
system may have on similar codes now being developed 
in this country. Perhaps two or more kinds of code for 
organic compounds will be needed for differing conditions. 

The Dyson ciphers constitute a radical departure and, 
like any new and untried system, will require study and 
experience to determine their range of usefulness. They 
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offer the promise, however, of a valuable additional tool 
for classification, indexing, sorting and communication. 

AUSTIN M. PATTERSON 

An Introduction to the Chemistry of the Silicones. By 
EUGENE G. ROCHOW, Research Laboratory, General 
Electric Company, John Wiley and Sons, Inc. , 440 
Fourth Ave., New York 16, N. Y., 1946. x + 137 
pp. 15 X 24.5 cm. Price, $2.75. 

This monograph contains a comprehensive account of 
organosilicon chemistry, dealing not only with mono-
meric substances, but also the various types of polymers, 
with a chapter on the properties of specific silicone poly­
mers, especially the alkyl silicones. 

The fundamental chemistry of the simple covalent 
compounds of silicon, including hydrides, halides and es­
ters, serves as an introduction to those aspects of silicon 
chemistry which are responsible for the formation of the 
silicon polymers which have grown to have commercial 
importance, including silicone oils, resins, and silicone rub­
ber. Tables containing some of the physical properties 
of representative compounds will be found useful to the 
reader or investigator in this field and at the end of the 
book a glossary of terms pertaining to the subject matter is 
another helpful feature. 

The methods of large-scale production of organosilicon 
compounds is discussed in a chapter on the technical as­
pects of the silicones, in which the course that future 
developments in this field are likely to take is pointed out. 
The state of the art is considered still to be crude and ele­
mentary, roughly equivalent to that of organic chemistry 
in the year 1860. A start has been made and it is reason­
able to predict that "with an expanding literature, a more 
standardized nomenclature and a greater variety of syn­
thetic methods available to today's worker, progress 
should be ever faster." 

The book is nearly free from typographical errors, is 
interestingly written and logically presented, and may be 
heartily endorsed as the iirst comprehensive survey of the 
subject, and as such it will prove to be indispensable to any 
reader desirous of acquiring a working knowledge of sili­
cone chemistry. 

WALTER C. SCHUMB 

Contribution to the Physics of Cellulose Fibers; A Study 
in Sorption, Density, Refractive Power, and Orienta­
tion. By P . H. HERMANS. Communication No. 21 
from the Institute for Cellulose Research of the A. K. V. 
and Affiliated Companies, Utrecht. Elsevier Publishing 
Company, Inc., Amsterdam, Brussels; London and 
New York, X. Y., 1946. 221 pages, in English. Price, 
$4.00. 

This book covers a series of original physical measure­
ments and theoretical deductions on native cellulose, rayon 
and various synthetic "model fibers" aimed at increas­
ing our understanding of the crystalline and amorphous 
nature of cellulose, the penetrability of both types of 
structure by liquid media and the nature of their binding 
of water. 

The present accepted hypothesis that cellulose is made 
up of crystallites and amorphous regions with the primary 
cellulose chains extending through several crystallites and 
amorphous regions in series, with cellulose chains from dif­
ferent crystallite= entering adjacent crystallites, is used as 
the basis for further theoretical deductions. 

The native fibers used were ramie and "s tandard cot­
t o n . " The hydrate celluloses were viscose, Lilienfield 
and Bemberg rayons spun with different degrees of stretch 
to give different degrees of orientation. Hydrate "model 
filaments" were made by slowly extruding cellulose xan-
thate (8 per cent, cellulose) through one-millimeter in­
ternal diameter glass capillaries. These highly swollen 
practically isotropic filaments, after dexanthation, were 
swollen to six to seven times their dry volume. "Aniso­

tropic model filaments" were made by stretching isotropic 
model filaments by 100 per cent, before dexanthating. 

Sorption measurements, using these materials together 
with data from the literature, show that all hydrate cellu­
loses, practically regardless of orientation, show about 
double the sorption of native celluloses a t relative vapor 
pressure between 0.05 and 0.65. Mercerized celluloses 
show intermediate constant sorption ratios. 

Isotropic model fibers shrink about equally in the length 
and thickness directions down to 65 per cent, relative 
humidity. Below this the length decreases faster than 
the thickness with a loss in isotropic properties. Dry 
model fibers immersed in water show an advancing wet 
line toward the center. Longitudinal swelling is negli­
gible until the wet line reaches the center and then it oc­
curs rapidly. The rate of take-up of water in both the 
liquid and vapor phase is a slow process and is apparently 
controlled by the laws of diffusion. In a two -liquid system 
(water-glycerol), water diffuses into the fiber first, fol­
lowed by the glycerol as is indicated by two advancing 
boundary lines. Apparently, glycerol does not penetrate 
into dry cellulose gels unless a pathway has been made by a 
certain amount of water. Studies of the rate of diffusion 
at different temperatures indicate a temperature coefficient 
per 10° of about 2.4 which is a normal chemical reaction 
temperature coefficient. 

The integral heat of sorption, like the total sorption, 
varies about twofold between native and hydrate cellu­
loses. The initial differential heat of sorption, however, is 
practically identical for the different forms of cellulose, 
indicating that the intensity factor of sorption is the same 
in all cases. From this it is concluded that hydrate cellu­
loses have about double the percentage of sorbing matter 
compared to native cellulose. From thermal data taken 
from the literature it is concluded that the first 6 per cent, 
of water taken up by native cellulose is bonded by true 
chemical forces, and presumably about double this amount 
is bonded by chemical forces in hydrate cellulose. 

X-Ray evidence shows no change in the unit cell dimen­
sions of native cellulose due to sorption of water, whereas 
the dimensions of the unit cell of hydrate cellulose expands 
on sorption of water. The dimension changes correspond 
to the formation of a supposedly definite hydrate having 
either the composition C6Hi0O5-1AH2O or C6H10O5-1AH2O. 
The former is considered the most probable (3.7 per cent, 
bound water). 

From the foregoing it is concluded that all the sorption 
by native cellulose occurs in the amorphous regions. Cor­
recting for the sorption of 3.7 per cent, water by the crys­
tallites of hydrate cellulose and assuming equal sorptive 
power per unit weight of the amorphous part of both na­
tive and hydrate cellulose, it is calculated that there is 1.9 
times as much amorphous cellulose in hydrate cellulose as 
in native cellulose. This is in agreement with optical 
findings that native cellulose is 40 per cent, amorphous 
and hydrate cellulose 75 per cent, amorphous. 

The determination of the density of cellulose in different 
media is discussed and new data presented. The generally 
accepted theory that water gives higher values than helium 
gas because of the adsorption compression of water is dis­
counted in favor of the explanation that water more com­
pletely penetrates the structure, in spite of the fact that 
measurements in helium agree most closely with the 
theoretical densities calculated from X-ray measurements. 
Hermans believes that the density determined in nonswell-
ing organic liquids is most nearly the true density of the 
cellulose (fiber but not necessarily the fiber substance). 
Data are presented that show a slightly higher density for 
native cellulose than for hydrate cellulose when deter­
mined in nonswelling organic liquids and the reverse when 
determined in water. The former is explained on the 
basis of a higher crystallite than amorphous density 
and higher proportion of crystallites in native than in 
hydrate cellulose. The latter is explained on the basis of 
more penetration into hydrate cellulose because of the 
greater proportion of penetrable amorphous cellulose. 
The apparent density of regenerated fibers determined in 
water decreases on steaming the fiber, drying at high tern-
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peratures and transformation to cellulose IV. The 
quantity of bound water is estimated from apparent 
density measurements in aqueous sodium chloride solu­
tions. 

Refractive power and double refraction of cellulose are 
discussed and new data presented. The refraction of all 
cellulose fibers, according to the empirical relationship of 
Gladstone and Dale, are equal on a unit density basis. 
The influence of moisture on the refractive index of cellu­
lose fibers was quantitatively accounted for applying the 
rule of additivity of refraction according to Gladstone and 
Dale. 

The relationship between optical constants and orienta­
tion is considered and mathematical expressions derived 
which are simpler than those deduced by others, but give 
the same numerical results. The case of ideal orientation 
is considered for both native and mercerized ramie. An 
optimum double refraction value of 0.055 is obtained. 

The evaluation of the orientation of cellulose fibers from 
X-ray diagrams is discussed and data for a number of 
fibers presented. Orientation factors obtained in this 
way are compaired with those obtained from optical aniso-
tropy studies. I t is concluded tha t the double refraction 
of regenerated fibers a t ideal orientation must lie between 
0.050 and 0.055. From these values the optimum per­
centage of regenerated fibers made up of crystallites is esti­
mated to be 25 per cent. This is in agreement with values 
estimated from sorption and density considerations. 

An appendix is included in which the methods of making 
the various measurements are described. 

This highly theoretical booklet is worthy of study by all 
those interested in the physical structure of cellulose. 
I t is felt that it contains no final answers, but it discloses 
a number of highly commendable coordinated approaches 
to solve a problem that will require further efforts by 
many to attain a complete solution. 

ALFRED J. STAMM 

Chemistry of Food and Nutrition. By HENRY C. SHER­
MAN, Ph .D. , Sc.D. , Mitchell Professor of Chemis­
try, Columbia University. Seventh Edition. The 
Macmillan Company, 60 Fifth Avenue, New York, 
N . Y. , 1946. viii + 675 pp. 15 X 22 cm. Price, 
$3.75. 

The seventh edition of this standard text in nutrition 
thoroughly fulfills the purpose of the author which is " t o 
present the principles of food chemistry and nutrition 
with as many of the scientific facts as space permits, and 
as are deemed most important to an effective grasp of the 
subject ." This most recent edition follows the general 
pattern of previous editions though every chapter has 
been revised, some completely rewritten, and new chapters 
have been added dealing with food groups and the varia­
tions in the nutritive values of food. The concept that 
food is a principal factor in the chemical control of the in­
ternal environment of the body is especially well pre­
sented. The first twenty-four chapters deal principally 
with the chemical and physiologic characteristics of nutri­
ents. The reviewer would like to have had more material 
included on B-complex vitamins other than thiamine, 
riboflavin and niacin. The last eight chapters deal with 
applied nutrition. There are four useful appendices deal­

ing with food composition and one with the statistical 
treatment of the data of nutrition investigations. 

FREDRICK J. STARE 
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