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TECHNIQUE OF ORGANIC CHEMISTRY

INTRODUUTIOR

Organie chemistry, from its very beginning, has used specific tools and
technicues for the synthesis, isolation, and purification of compounds, and
physical methods for the determination of their properties. Much of the

suecess of the organic chemist depends upon a wise selection and a skillful

application of these methods, tools, and techniques, which, with the prog-
ress of the science, have become numerous and often intricate.
The present series is devoted to a comprehensive presentation of the

~ techniques which are used in the organic laboratory and which are available
© for the investigation of organic compounds. The authors give the theoreti-
- cal background for an understanding of the various methods and opera-
“ tions and describe the techmiques and tools, their modifications, their

merits and limitations, and their handling. Tt is hoped that the series wiil

" countribute to a better understanding and a more rational and effective
 application of the respective techniques. Reference is made to some inves-

tigations in the field of chemical engineering, so that the results may be
of assistance in the laboratory and help the laboratory chemist to under-
stand the problems which arise when his work is stepped up to a larger
seale.

The field is broad and some of it is difficult to survey. Authors and
editor hope that the volumes will be found useful and that many of the
readers will let them have the benefit of their criticism and of suggestions
for improvements.

AW,

Research Laboratories
Eastman Kodak Company
Rochester, New York



TECHNIQUE OF ORGANIC CHEMISTRY

GENEEAL PLAN

Volume [ (Second Edition—in three parts). Physieal Methods of Organie
Chemistry. Coniribulors: J. R. Anderson, E. D. Bailey, W. F. Bale, N. Bauer,
E. R. Blout, J. ¥, Bonner, Jr., L. O. Brockway, L. Corliss, B. P, Dailey, J. D. H,
Donnay, K. Fajans, 1. Fankuchen, A. L. Geddes, F. A. Hamm, D. Harker, W. D.
Harkins, J. M. Hastings, W. Heller, E. E, Jelley, T. E. McGoury, . Mark, L.
Michaelis, D. H. Moore, O, H. Miller, J. B. Nichols, M. A. Peacock, J. G, Powles,
P. W. Selwood, T. Shedlovsky, R. Signer, E. L. Skau, C. P. Smyth, D. W. Stewart,
J. M. Sturtevant, W. Swietoslawski, G. W, Thomson, M. J. Vold, R. ID. Vold,
R. H. Wagner, H. Wakeham, and W, West

Volume II. Catalytic Reactions, V. L. Komarewsky and C, II, Riesz; Photochemi-
cal Reactions, W. A. Noyes, Jr., and V. Boekelheide; Electrolytic Reactions,
S, Swanmn, Jr.

Volume 111, Heating and Cooling, R, 3, Egly; Mixing, J. II. Rushten and M. P.
Hofmann; Centrifuging, H, B, Golding; Extraction and Bistribution, L. C.
Craig and D. Craig; Dialysis and Electrodialysis, R. E. Staufller; Crystalliza-
tion and Recrystallization, IR. 8. Tipson; Filtration, A, B. Cummins; Solvent
Removal, Evaporation, and Drying, G. Broughton

Volume IV. Distillation. Conlribufors: J. R. Bowman, C. 8. Carlson, A. L. Glase-
brook, J. C. Hecker, E. 8. Perry, Arthur Rose, E. Rose, R. S. Tipeon, and F. E.
Williams

VolumeV, Adsorption and Chromatography. H. G. Cassidy

Volume YI. Micro and Semimicre Meothods. N. D. Cheronis. With contribu-
tions by A, R. Ronzio and T 8. Ma

Volume VII. Organic Selvents. A. Weissherger and E. 8. Proshauver. Second
Editionby J. A, Riddick and £, E. Toops, Ir.

Volume VIII. Investigation of Rates and Mechanisms of Reactions. Edilors:
8. L. Friess and A. Weissherger, Conlribufors: G. M. Burnett, B. Chance, E.
Grunwald, 8. L. Friess, F. M. Hucnnekens, T. H. James, T. 8. Lee, I. E. Leffler,
R. Livingston, H, W, Melville, B. K. Morse, P. B. O’Connor, W. J. Priest, . 1.
W. Roughton, and W. D. Walters

VYolume IX. Chemical Appliéations of Spectroscopy. Edifor: W. West. Con-
tribulors: A. B. F. Duncan, W. Gordy, R, Norman Joncs, F. A, Matsen, C.
Sandorfy, and W. West

vi

CHEMISTRY

Volume I

TECHNIQUE ©OF ORGANIC

ORGANIC CHEMISTRY

Firom the Prefaces to the First and Second Editions of Parts I and I1

_ In recent years, the science of physics has become increasingly important
{o the organic chemist. Physics has given much greater precision to the
oneept of atoms, bonds, and structural formulas, and it has made possible
‘the development of new, and the improvement of older, methods for the
‘examination of chemical systems. With the increasing number and com-
plexity of physical methods for the treatment of organi¢ chemical problems
there has resulted a specialization of research workers in the methods which
‘they eroploy, and the selection of a research problem is frequently governed
more by the physical method to be used than by the chemical nature of
the problem. Some workers have made themselves familiar with several
methods in order to deal with their individual problems. In other cases,
‘however, physical methods have been used without adequate preparation.
The chemist, in order to acquaint himself with a certain physical method,
. has in the past been compelled to search through periodicals and specialized
“hooks. The present work has been compiled with the hope of relieving
him of muech of this burden. It has been the object of the authors to
¢ provide a deseription of tested methods, the theoretical background for
understanding and handling them, and the information necessary for a
critieal evaluation of the experimental results.

Because of the diversity of the methods discussed, no attempt has been
made to secure a uniformity of presentation which might have been de-
girable for formsl reasons, In some chapiers a discussion of theory was
unnecessary, in some a relatively brief theoretical treatment sufficed, and
in other chapters a rather complele exposition of the theory appeared
necegsary, Some methods have been freated in monographs, while for
others no comprehensive modern presentation is available. Therefore, a
rather severe selection and delimitation of material was exercised in some
chapters and a more complete troatment given in others.

The book is also caleulated to appeal to the student who seeks to inerease
his understanding of the methods described, although he may not practice
them himself. For him, chapters like those on x-ray and electron diffrac-

Vit
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tion should be adequate, bub the practical application of these techniques
will require the use of the supplemental literature to which reference 1s
made,

The title, Physical Methods of Organic Chenmisiry, has been called .too
narrow. “‘Organie Chemistry” distinguishes the methods deseribed from
those phiysicochemical methods which, though essential in other fields, are
less important for, or not applicable to, organie chemistry—for example,
methods employing very high temperatures. We do not, of course, suggest
that the methods described ave applicable to organic problems only.
Though it is gratifying that workers in other fields have found the book
useful, it is our chief object to provide information on the physical methods
used by chemists, physicochemists, physicists, biologists, and other research
workers in dealing with organic chemical problems.

AW,

Research Laboratories
Fastman Kodak Company
Rochester, New York
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The firgt edition of this treatise appeared in 1945 (Part 1) and 1946
(Part II). Tt was followed by a second edition in 1949 (Parts I and II};
in this, new chapters were added and others were rewritten, substantially

i revised, or enlarged.

As can be expected in a rapidly expanding field, it has again become
desirable to present newly developed methods, and a new edition was con-
sidered. Closer analysis, however, showed that large sections of the second
edition of Physical Methods of Organic Chemistry do not require revision,
and it did not seem right to link the new with the unchanged so that
owners of the second edition would have to duplicate material on their
shelves in order to gain access to the new and the revised chapters. The
second edition is, therefore, expanded and rejuvenated by the present Part
TIT rather than made obsolete by a new edition.

Physical Methods of Organic Chemistry, Part 111, contains the following
new chapters in fields not treated or only touched upon in the first two
parts: Blectron Microscopy, by F'. A. Hamm; Microspectroscopy, by E. R.
Blout; Determination of Streaming Birefringence, by R. Signer; Measure-
ment of Dielectric Constant and Loss, by J. G. Powles and C. P. Smyth;
Radio-frequency Spectroscopy, by B. P. Dailey; and Neutron Diffraction,
by J. M. Hastings and L. Corliss. Additions to chapters contained in
Part II have been supplied by T. E. McGoury and H. Mark, Viscometry
of Dilute Polymer Solutions; D. Harker, Determination of Crystal
Structure of Organic Compounds by X-Ray Diffraction; L. O. Brockway,
Electron Diffraction by the Sector-Microphotometer Method; J. F. Bonner,
Determination of Radioactivity by Seintillation Counting; and a new
pregentation of Determination of Magnetic Susceptibility has been con-
tributed by P. W. Selwood.

AW
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