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DIPOLE ATTRACTION AND HYDROGEN BOND 

FORMATION IN THEIR RELATION T O  


SOLUBILITY* 

By Professor JOEL H. HILDEBRAND 

UNIVERSITY O F  CALIFORNIA 

THE g e m  of the idea of a hydrogen bond may be 
seen in some of the formulas of Werner involving 
covalent linkage; however, he avoided committing him- 
self concerning the nature of this linkage, which w m  
little more than a dotted line, and very different from 
its modern significance of a definite electron pair  
bond. Moore and Winmil1,l in 1912, wrote for-
mulas containing light and heavy lines to account 
fo r  the weakness of trimethyl amine in aqueous solu- 
tion, (CH,), = N-H-OH, as  compared with tetra-
methyl ammonium hydroxide, (CH,), = N-OH. The 
former may be interpreted as  the first definite repre- 

"Address o f  the vice-president and chairman of tho 
Section of Chemistry, American Association for the Ad- 
vancement o f  Science, St. Louis, December, 1935. 

1T. S. Moore and T. F. Winmill, Jour. Chem. Soc., 
London, 101: 1675, 1921. 

sentation of a hydrogen band. I n  the following year 
Pfeifferz suggested as an explanation of the weakness 
of o-hydroxyanthraquinone that the hydrogen atom is 
"coordinately" bound to the oxygen atom of the adja- 
cent carbonyl group. The first recognition o f  the 
hydrogen bond as a general phenomenon we owe to 
Latimer and R o d e b ~ s h . ~  They called attention to the 
effects of hydrogen bond forrrration, such as  the high 
dielectric constant of water, which ordinary dipoles 
do not show. Lewis4 cited the existence of IIF,- but 
not F,-- a s  offering direct evidence of a hydrogen 
bond. The unusual properties of ammonia, water 

2 P. Pfeiffer, Ann., 398: 137, 1913. 
3 W. M. Latimer and W. H. Rodebush, Jour. Am. Chem. 

Soc., 42 : 1419, 1920. 
4 G. N. Lewis: 'Valence," p. 109, Cheillical Catalog 

Company, 1923. 
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Four Important New Books 

Hund-Phenomena in High-frequency Systems 
By AUGUST HUND, Consulting Engineer. International Xeries in Physics. 605 
pages, $6.00 

This new book deals not only with high-frequency phenomena, but also discusses phenomeiia 
within parts of apparatus and systems which are used in the radio-frequency as well as in the 
communication field. The fundamental principles and laws applying to high-frequency apparatus 
and systems are presented together with a thorough treatment based on experimental evidence 
and theoretical significance. A brief review of classical experience and theory precedes many 
of the discussions. 

Seif riz-Protoplasm 
By WILLIAMSEIFRIZ,Professor of Botany, University of Pennsylvania. McGraw-

Hill Publications in the Agricultural and Botanical Sciences. 571 pages, $6.00 


In  this new book the author brings together for the first time all the physical, chemical, and 
biological methods and principles which bear upon the properties and behavior of protoplasm. 
The approach is almost wholly physical, instead of essentially physiological, medical, or biologi- 
cal. The subject of colloid chemistry is given a particularly thorough treatment in order to 
enable the student to apply the principles of colloid chemistry to biological problems. 

Wodehouse-P01len:Grains. Their structure, identification and signifi- 
cance in science and medicine 

By R. P. WODEHOUSE,Scientific Director of the Hayfever Laboratory, The Ar- 
lington Chemical Company, Yonkers, N. Y. McGraw-lIill Publications in tlze 
AgricuZturaZ and Bdanical Sciences. 574 pages, $6.00 

The first comprehensive treatment of pollen grains in the English language. The author pays 
especial attention to the wind-borne pollens which cause hayfever and to pollens likely to be 
found fossilized in sedimentary deposits. 

English-Getting Acquainted with Minerals 
By GEORGE I;. ENGLISH, Consulting Mineralogist. 324 pages, $2.50 

We are pleased to announce that ure have taken over the publication of this boolc, formerly pab- 
lisl~ed by the Mineralogical Publishing Company, .Rochester, N. Y. The material is divided illto 
three parts :About Minerals in General ; Descriptions of Minerals; and Descriptions of Rocks. 
The author is a recognized authority in the field, a ~ d  the book is already known to many amateur 
and professional mineralogists and geologists thrioughout the country as a simple, interesting., 
and accxrate introduction to the science of minerahogy. 

Send for copies on  approval 

-

McGRAW- HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York Aldwych House, London, W.C.2 


