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acid, the corresponding chloride III (X = Cl) was obtained,
m.p. 93-96°.

Anal. Caled. for C;Hy,CL: C, 80.16; H, 5.89; Cl, 13.95.
Found: C, 80.48; H, 5.91; Cl, 13.66.
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Truit? reported that various derivatives of 2-acylamino-3-
alkyl-1,4-naphthoquinone possess amebicidal activity. Buu-
Hoi? reported that I-naphthylamine, 1,5-naphthylenediamine,
and similar derivatives of 2-chloro-1,4-naphthoquinone were
capable of inhibiting the growth of Mycobacterium tuberculosis.
N,N-Diethyl-4-chloro-1-hydroxy-2-naphthamide, ethy! 4-chloro-
1-hydroxy-2-naphthalate and XN-phenethyl-4-chloro-1-hydroxy-
2-naphthamide were shown by Franzen and Binkley® to exhibit
low antiprotozoal activity. It seemed quite likely that various
substituted amide derivatives of 1,4-dihydroxy-2-naphthoic acid
and the corresponding 1,4-naphthoquinone-2-carboxamide should
be interesting biologically.

Experimental’.¢

1,4-Dihydroxy-2-naphthoic Acid.”—When this compound wvas
made according to the procedure of Homeyver and Wallingford,?
a red oil was often obtained in the preparation of the interniediate
compound, diethyl 1,4-dihydroxy-2,3-naphthalate. This dif-
ficulty was overcome when NaH was substituted for NaOC,H;
in the condensation of ethyl phthalate and ethyl succinate, and
by running the reaction in anhydrous ether. The melting point
of diethy! 1,4-dihydroxy-2,3-naphthalate’ was raised from 62-64°
to 74-74.5° when the product was recrystallized twice from pe-
troleum ether (b.p. 30-60°).

1,4-Naphthohydroquinone-2-carboxanilide.—To a suspension
of 16 g. (0.123 mole) of aniline hydrochloride in 800 ml. of aceto-
nitrile was added 17.5 ml. of triethylamine followed by 25 g.
(0.123 mole) of 1,4-dihydroxy-2-naphthoic acid and 54 g. (0.125
mole) of 1.cyelohexyl-8-(2-niorpholinyl-(4)-ethyl) carbodiimide
metho-p-toluenesulfonate. After stirring for 48 hr. at room
temperature, the l-cyclohexyl-3-(2-morpholinyl-(4)-ethyl)urea
metho-p-toluenesulfonate was removed by filtration, and washed
with 100 ml. of acetonitrile. The organic layers were combined
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and the solvent removed under reduced pressure. The crude
product was dissolved in ether and the solution washed with N
hydrochloric acid, N sodium bicarbonate, and finally water until
the aqueous layer remained clear. Drying over MgSO. and
removal of the ether yielded 12 g. of a mixture of vellow and red
crystals. The crude material was dissolved in hot 959 ethanol,
and subsequent cooling to room temperature gave red crystals
(135 mg.), m.p. 215° dec. The structure of this compound
remains unknown.

Anal. Caled. for CyHoyN2Og (quinhvdrone): C, 73.17; H,
4.39: N,5.07. Found: C,74.83; H,4.47; N, 7.20.

Concentration of the mother liquor gave 10 g. of crude 1,4-
naphthohydroquinone-2-carboxanilide.  Five recrystallizations
from benzene gave 3.70 g. (119;) of light tan crystals, m.p. 212°
dec.

Anal. Caled. for CyHi:NO;: C, 73.28; H, 4.71; N, 5.06.
Found: C,73.12; H,4.87; N, 5.24.

Infrared absorption in KBr, 2.9 (OH), 3.1 (N-H), 6.2, and 6.3
u (C=0); ultraviolet absorption in EtOH, Ap,x 270 and 360 mg;
Amin 245 and 328 my.

1,4-Naphthoquinone-2-carboxaniliaze. —To 260 mng. of 1,4-
naphthohydroquinone-2-carboxanilide in anhvdrous ether was
added 2 g. of silver oxide and 2 g. of MgRO,. The reaction
mixture was stirred in the dark for 4 hr.  The solution was filtered
to remove the excess silver oxide and the MgS0O,. The ether
solution was concentrated to vield 240 mg. of bright red-orange
crystals. Recrystallization from anhydrous ether vielded 212
mg. (829%) of product, m.p. 140-141°,

Anal. Caled. for CH\;:NO;: C, 73.50; H, 4.00; N, 5.05.
Found: C,73.26; H, 4.04; N, 5.36.

Infrared absorption in KBr, 3.1 (N-H), 6.1, 6.3 (C=0),
and 5.9 u (quinone C=0); ultraviolet absorption in EtOH,
Amax 252 and 334 my; Apip 310 mu.

Reaction of 1,4-Dihydroxy-2-naphthoic Acid with Benzyl
Bromide.—To 10 g. (0.05 mole) of 1,4-dihydroxy-2-naphthoic
acid in 50 ml. of ethanol and 25 ml. of water was added 40 ml. of
7 N KOH and 33 ml. of benzyl broniide over a 20 min. period.
After cooling to room temperature, 300 ml. of water was added
and the aqueous solution acidified with glacial acetie acid. Ex-
traction of the solution with CHCIL; and distillation of the CHCI;
layer at 45° (0.58 mm.) resulted in a vellow sirup. The sirup
was layered with anhydrous ether in a stoppered flask. White
crystals separated after 2 weeks, 7 g., m.p. 142-143° (from ether).
The analytical results are not in agreement with those expected for
benzy! 1-hydroxy-4-O-benzyl-2-naphthalate.

Anal. Caled. for CoHyO4: C, 78.12; H, 5.20. Found:
C,85.00; H,5.70. Caled. for CosHy0,: C, 84.70; H, 5.88.

When 1,4-naphthalenediol was treated with benzyl bromide
and 7 N KOH and the reaction mixture worked up in the usual
manner, dibenzyl 1,4-naphthohydroquinone was isolated. Re-
crystallization from ether gave white crystals, m.p. 142-143°.
A mixture melting point with the product isolated previously
caused no depression. The compound isolated was dibenzyl-1,4-
naphthohydroquinone.

Acetylation of 1,4-Dihydroxy-2-naphthoic Acid with Acetic
Anhydride or Isopropenyl Acetate.—Refluxing 1 g. of 1,4-di-
hydroxy-2-naphthoic acid with 10 ml. of acetic anhydride and
0.5 g. of sodium acetate for 1.5 hr. yielded 1,4-diacetoxynaphtha-
lene,® recryvstallized from ethano!, m.p. 124-125° (lit."® 125-
127°). Refluxing 1 g. of 1,4-dihydroxy-2-naphthoic acid with
10 ml. of isopropenyl acetate and 1 drop of sulfuric acid for 2 hr,
gave upon work-up, 220 mg. of 1,4-diacetoxynaphthalene, m.p.
125-126°.

(8) T. Russig. J. Prakt. Chem., 62, 30 (1900).
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Steroid Reactions: An Outline for Organic Chemists. By Canwu
Dserasst. Holden-Day, Inc., San Francisco, Calif.,, 1963.
vi 4 657 pp. $9.75.

The last two decades have seen an enormous increase in the
volume of literature on steroid chemistry. In a survey of re-
actions characteristic of this field both the steroid chemist and
the general organic chemist face the dilemma of a complete
literature search without sacrificing a significant slice of one’s
working time which, otherwise, could be spent in the laboratory.

Prof. Djerassi, who is so well known for his contributions to
steroids, has now come out. with a book which every chemist in
the field will receive with relief.

The book under review can be considered more appropriately
as a catalog or atlas rather than a text book as it illustrates the
examples without much description. It is divided into 14 sec-
tions, each devoted to a given reaction. Each section is coni-
posed of a comprehensive collection of examples of some particular
reaction, which has been widely employed for steroids, and has
been niodified to suit specific requirements in individual cases.
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The briefness of each example expertly incorporating the vital
data and reaction conditions together with editorial notes where
necessary, enables the reader to make selections according to bis
needs at a glance. The separate bibliography for ench section is
also very helpful for tracing the original papers.

A literature search for less known reactions canses freguently
more difficulties and frustration when long hours of work in the
library are rewarded by only a handful of informative sen-
tences.  The present book offers an up-to-date encyelopediu of
sclected reactions which have been widely employved in steroid
chemistry. However, examples of those reactions have been
owmitted which have not received wide attention, such as reactions
at the Cyq side chain, eis-frans modifications of ring junctions, ad-
dition of alicyelie and heterocyclic rings to the steroid nnelens,
ete.  Any reader of this book who is familiar with steroid cheniis-
try will miss such examples which conld have been easily in-
corporated in an additional section dealing with miscellancons
reactions, without exceeding the limits of this book. Inclision of
sich additional sections wonld have made this publicition even
more valnable and comprehensive.
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Spectrophotometric Analysis of Drugs Including Atlas of Spectra.
By Irving SunsHINE and 8. R. Gerser, Cuyahoga County
Coroner’s Office, Cleveland, Ohio. Charles C Thomas,
springfield, i, 1963. xvii + 235 pp.  %10.50.

The introduction of spectroscopic techniques for qualitative
and quantitative analyses in clinical and forensic toxicology will
be greatly assisted by the appearance of this book. A detailed
experimental procedure for the preparation of samples for ultra-
violet and infrared spectra determination from blood, urine, and
stomach-content specimens should prove useable even by those
previously untrained in spectroscopic techniques. As the
authors indicate, a catalog of reference spectra must be kept by
cach analyst since the appearance of new drugs is too rapid to
allow for publication of atlases of spectra. A very excellent start
has been provided in this book, however, for nltraviolet absorp-
tion spectra of 143 common drugs in acidic and basic solvent are
presented, along with 268 infrared spectra. Tn most cuses spec-
tra of the therapeutic agent as a KBr pellet and in chloroform sohi-
tion are given. In all cases the spectra ure easjly read and are
sufliciently large for each comparison with experimentally ob-
tained curves.

For no apparent reason, the authors indicate specifically that
a “‘Perkin-Elmer Model 221 recording infrared spectrophotom-
eter’’ is necessary equipnent for the infrared analyses while the
fact that the ultraviolet absorption spectra were deternmined using
a “‘Beckman DK2 recording ultraviolet spectrophotometer’” was
mentioned only on the dust cover. This may prove iisleading to
the toxicologist wishing to initiate these techniques, for a number
of infrared spectrophotometers are available with “‘scale expan-
sion,”” the special featire required by this analysis.

A table beginning on page xi lists the ultraviolet spectra in order
of increasing wave length of major absorption bands. This
provides a rapid method for finding the curves for comparison
with the unknown. Unfortunately, the anthors made no attempt
to provide some similar procedure for expediting the comparison
of infrured speetra. A modifieation of the ““Sadtler’” procedure
might prove valuable.

The presentation of the infrared curves is excellent; however,
the nltraviolet spectra were not replotted froin the instrunient
enrve and thus are not linear in wave length, providing some
diffienltty in determining the ex:act wave length of long wave length
naxima.  Furthermore, the enrves are plotted in optical density
which lmits their usefulness to the chemical spectroscopist.

The index indicates the generie nanies of all agents by presen-
tation i all capitals, but synonvinous naes are included. Un
like many indexes this one indicates the page number of the
curves by both the generie and synonymous names providing the
reader a rapid reference to the atlas of spectra.

In spite of the few disadvantages mentioned ubove, the boak
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will prove of interest to any scientist wlho is concerned with -
frared und/or nltraviolet absorption spectroscopy of organic
componnds.
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Physiologic Pharmacology. Volume 1.
FreperIck G, Hormany, Tid.
NoY., 19630 xvi 4 703 pp.
(%2200,

This is the first volunie in o proposed series of ten volumes and
the first of three vohunes on drugs acting predoniinantly on the
central pnervous systenl.  Volume 1, a multi-authored work, is
coneeried with depressant drugs. The emphasis on “pbysio-
logie’ in the title and Foreword for the series may be somewhat
vigleading in its implication. This first vohine is no more
“physiologic’ and, in view of the definition of pharmacodynamics
or pharmacology, could be no more “‘physiologic’” than a
standard, anthoritative textbook, sneh as Goodman and Gilvian.

Mast multi-authored books suffer from an unevenness in
quality of presentation which can only be circuinvented, to some
degree, by rigid editorial policy and review. The wide range in
quality of the twelve chapters of the first vohune lead one to hope
that the editors will exercise stricter supervision of contributions
to the fortheoming volumes.  The chapter on alcohols and that on
tolerance and physical dependence are worthwhile contributions
to the pharmacologic literature. The wmaterial in the two
chapters on general anestheties is more extensive than that usnally
found in textbooks, but one could wish for greater analvtical treat-
ment.  The three chapters on the tranquilizers provide a mnch
needed, comprehensive sonrce of material not availuble i»
standard  texthooks.  However, the three chapters on the
sedutives and hypnotics and the chapter on strong analgesies are
peither ag complete nor as well presented as similar chapters in
currently available textbooks. Editorial review of the chapter
on the nannarcotic analgesies failed 1o correct a number of incon-
sistencies.  The breadth of literature covered in the latter chapter,
althongh very extensive, is treated with a minimum of critieal
evaliation.  In the reviewer’s opinion this lack of analytical
criticisni is to be regretted.

The chief valie of “Physiologic Phanvacology, Vol 17 is that
it rollects In one book broad, factual, and somewhat critical review
articles on related subjects.  In view of some of the shortcomings
of this first vohine, and the cost of the whole series, it is to be
recomiended for the departmental library rather than for per-
soual desk nse.
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Pharmaceutical Firms U. S. A. & Canada, 1964. 72 pp., paper-
back, 27 X 21 cm. $12,00. European Pharmaceutical Firms,
1964. 84 pp. $£18.00. Noves Development Corp., Pearl
River, N. Y.

These publications list major and minor pharmacentical firms in
the U. 8. A. and Canada, 4000 firms in 15 European countries, and
major and minor ones in India and Japan, with their addresses.
AMany, though not the majority of American listings, also contuin
the nanies of the oflicers of the comnpunies, their subsidiaries, and
their 1062 annual sales.  Those not treated as extensively may
he suspected to consist of a president, a telephone, and an oftice-
salesroom-nviannfacturing plant combination. This description
certainly holds for many of the European listings. This latter set
ialso presents short market research surveys, valuable for overseas
trade.
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