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NMR - From Spectra to Structures

For almost a decade, quantitative NMR spectroscopy (qNMR) has been established
as valuable tool in drug analysis. In all disciplines, i. e. drug identification, impurity
profiling and assay, qNMR can be utilized. Separation techniques such as high
performance liquid chromatography, gas chromatography, super fluid
chromatography and capillary electrophoresis techniques, govern the purity
evaluation of drugs. However, these techniques are not always able to solve the
analytical problems often resulting in insufficient methods. Nevertheless such
methods find their way into international pharmacopoeias. Thus, the aim of the
book is to describe the possibilities of qNMR in pharmaceutical analysis. Beside the
introduction to the physical fundamentals and techniques the principles of the
application in drug analysis are described: quality evaluation of drugs, polymer
characterization, natural products and corresponding reference compounds,
metabolism, and solid phase NMR spectroscopy for the characterization drug
substances, e.g. the water content, polymorphism, and drug formulations, e.g.
tablets, powders. This part is accompanied by more special chapters dealing with
representative examples. They give more detailed information by means of
concrete examples. Combines theory, techniques, and concrete applications—all of
which closely resemble the laboratory experience Considers international
pharmacopoeias, addressing the concern for licensing Features the work of
academics and researchers, appealing to a broad readership

Problems and Solutions in Organometallic Chemistry
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A visual guide for the interpretation of complex 1H-NMR spectra with a concise and
illustrative practice problems section. This book is an easy-to-grasp source for
(organic) chemists and students that want to understand and practice NMR
spectroscopy.

NMR Data Interpretation Explained

A Market Leading, Traditional Approach to Organic Chemistry For nine editions,
Organic Chemistry has been designed to meet the needs of the "mainstream," two-
semester, undergraduate organic chemistry course. This best-selling text gives
students a solid understanding of organic chemistry by stressing how fundamental
reaction mechanisms function and reactions occur.

NMR Techniques & Applications in Geochemistry & Soil
Chemistry

The book provides an in-depth review of the state of the art of NMR spectroscopy
as applied to a wide range of geochemical problems. It is intended to assist
geochemists and spectroscopists working at the interface between geochemistry
and NMR, and almost all areas of organic and inorganic geochemistry where NMR
has had an influence are discussed.

Solving Problems with NMR Spectroscopy

The book provides an in-depth review of the state of the art of NMR spectroscopy
as applied to a wide range of geochemical problems. It is intended to assist
geochemists and spectroscopists working at the interface between geochemistry
and NMR, and almost all areas of organic and inorganic geochemistry where NMR
has had an influence are discussed.

Problems in Organic Structure Determination

Nuclear Magnetic Resonance spectroscopy is a dynamic way for scientists of all
kinds to investigate the physical, chemical, and biological properties of matter. Its
many applications make it a versatile tool previously subject to monolithic
treatment in reference-style texts. Based on a course taught for over ten years at
Brandeis University, this is the first textbook on NMR spectroscopy for a one-
semester course or self-instruction. In keeping with the authors' efforts to make it a
useful textbook, they have included problems at the end of each chapter. The book
not only covers the latest developments in the field, such as GOESY (Gradient
Enhanced Overhauser Spectroscopy) and multidimensional NMR, but includes
practical examples using real spectra and associated problem sets. Assuming the
reader has a background of chemistry, physics and calculus, this textbook will be
ideal for graduate students in chemistry and biochemistry, as well as biology,
physics, and biophysics. NMR for Physical and Biological Scientists will also be
useful to medical schools, research facilities, and the many chemical,
pharmaceutical, and biotech firms that offer in-house instruction on NMR
spectroscopy.
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Organic Structures from Spectra

Presents an introduction to modern NMR methods at a level suited to organic and
inorganic chemists engaged in the solution of structural and mechanistic problems.
The book assumes familiarity only with the simple use of proton and carbon
spectra as sources of structural information and describes the advantages of pulse
and Fourier transform spectroscopy which form the basis of all modern NMR
experiments. Discussion of key experiments is illustrated by numerous examples of
the solutions to real problems. The emphasis throughout is on the practical side of
NMR and the book will be of great use to chemists engaged in both academic and
industrial research who wish to realise the full possibilities of the new wave NMR.

Organic Chemistry

Nuclear magnetic resonsance (NMR) spectrocopy is the most powerful research
tool used in chemistry today, but many chemists have yet to realize its true
potential. Recent advances in NMR have led to a formidable array of new
techniques - and acronyms - which leaves even the professional spectroscopist
bewildered. How, then, can chemists decide which approach will solve their
particular structural or mechanistic problem? This book provides a non-
mathematical, descriptive approach to modern NMR spectroscopy, taking
examples from organic, inorganic, and biological chemistry. It also contains much
practical advice about the acquisition and use of spectra. Starting from the simple
'one pulse' sequence, the text employs a 'building block' approach to lead naturally
to multiple pulse and two-dimensional NMR. Spectra of readily available
compounds illustrate each technique. One- and two- dimensional methods are
integrated in three chapters which show how to solve problems by making
connections between spins through bonds, through space, or through exchange.
There are also chapters on spectrum editing and solids. The final chapter contains
a case history which attempts to weave the many strands of the text into a
coherent strategy. This second edition reflects the progress made by NMR in the
past few years; there is a greater emphasis on inorganic nuclei; some two-colour
spectra are used; the treatment of heteronuclear experiments has moved from
direct to 'inverse' detection; many new examples and spectra have been included;
and the literature to early 1992 has been covered. An accompanying text, Modern
NMR spectroscopy: A workbook of chemical problems, by Jeremy Sanders, Edwin
Constable, and Brian Hunter, is available from OUP. Using a combination of worked
examples and set problems, this workbook provides a practical guide to the
accurate interpretation of NMR spectra, which will be of value to students and
professional scientists alike.

Basic 1H- and 13C-NMR Spectroscopy

Introduce your students to the latest advances in spectroscopy with the text that
has set the standard in the field for more than three decades: INTRODUCTION TO
SPECTROSCOPY, 5e, by Donald L. Pavia, Gary M. Lampman, George A. Kriz, and
James R. Vyvyan. Whether you use the book as a primary text in an upper-level
spectroscopy course or as a companion book with an organic chemistry text, your
students will receive an unmatched, systematic introduction to spectra and basic
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theoretical concepts in spectroscopic methods. This acclaimed resource features
up-to-date spectra; a modern presentation of one-dimensional nuclear magnetic
resonance (NMR) spectroscopy; an introduction to biological molecules in mass
spectrometry; and coverage of modern techniques alongside DEPT, COSY, and
HECTOR. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.

Guide to Spectroscopic Identification of Organic Compounds

At a point where most introductory organic chemistry texts end, this workbook
picks up the thread to lead students from basic problems to a graduated set of 120
highly complex problems. The art of organic structure determination can only be
mastered through practice exercises displayed in this book. With minimal
theoretical content, the workbook contains a sufficient quantity and variety of
problems, developed by authors renowned in their fields, so that students will
become truly proficient in organic structure determination.

Organic Chemistry

Carbon-13 NMR Spectroscopy focuses on the potential of 13C techniques and the
practical difficulties associated with the detection of 13C NMR absorption. This
monograph includes a descriptive presentation of 13C shielding results that has
been adopted with emphasis on the structural and stereochemical aspects.
Organized into four parts encompassing 11 chapters, this book starts with an
overview of the characteristics of the NMR signals derived from compounds
containing 13C nuclei in natural abundance that are inherently much weaker than
those exhibited by protons. This monograph then compares the primary
characteristics of 13C NMR with the more familiar proton methods. Other chapters
consider the 13C spectra of pyridine, pyridazine, pyrimidine, pyrazine, s-triazine,
and s-tetrazine. The final chapter deals with the effects of solute–solvent
interactions on the shieldings of other nuclei. This monograph is intended for
organic chemists, graduate students, and researchers in various branches of
chemistry with an interest in 13C NMR methods as another approach to chemical
problems.

Carbon-13 NMR Spectroscopy

Keeping mathematics to a minimum, this book introduces nuclear properties,
nuclear screening, chemical shift, spin-spin coupling, and relaxation. It is one of the
few books that provides the student with the physical background to NMR
spectroscopy from the point of view of the whole of the periodic table rather than
concentrating on the narrow applications of 1H and 13C NMR spectroscopy. Aids to
structure determination, such as decoupling, the nuclear Overhauser effect, INEPT,
DEPT, and special editing, and two dimensional NMR spectroscopy are discussed in
detail with examples, including the complete assignment of the 1H and 13C NMR
spectra of D-amygdain. The authors examine the requirements of a modern
spectrometer and the effects of pulses and discuss the effects of dynamic
processes as a function of temperature or pressure on NMR spectra. The book
concludes with chapters on some of the applications of NMR spectroscopy to
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medical and non-medical imaging techniques and solid state chemistry of both I =
F1/2 and I > F1/2 nuclei. Examples and problems, mainly from the recent
inorganic/organometallic chemistry literature support the text throughout. Brief
answers to all the problems are provided in the text with full answers at the end of
the book.

Two-Dimensional NMR Spectroscopy

Nuclear Magnetic Resonance in Chemistry

Spectroscopic Analyses

The derivation of structural information from spectroscopic data is now an integral
part of organic chemistry courses at all Universities. A critical part of any such
course is a suitable set of problems to develop the student’s understanding of how
structures are determined from spectra. Organic Structures from Spectra, Fifth
Edition is a carefully chosen set of more than 280 structural problems employing
the major modern spectroscopic techniques, a selection of 27 problems using 2D-
NMR spectroscopy, more than 20 problems specifically dealing with the
interpretation of spin-spin coupling in proton NMR spectra and 8 problems based
on the quantitative analysis of mixtures using proton and carbon NMR
spectroscopy. All of the problems are graded to develop and consolidate the
student’s understanding of organic spectroscopy. The accompanying text is
descriptive and only explains the underlying theory at a level which is sufficient to
tackle the problems. The text includes condensed tables of characteristic spectral
properties covering the frequently encountered functional groups. The examples
themselves have been selected to include all important common structural
features found in organic compounds and to emphasise connectivity arguments.
Many of the compounds were synthesised specifically for this purpose. There are
many more easy problems, to build confidence and demonstrate basic principles,
than in other collections. The fifth edition of this popular textbook: • includes more
than 250 new spectra and more than 25 completely new problems; • now
incorporates an expanded suite of new problems dealing with the analysis of 2D
NMR spectra (COSY, C H Correlation spectroscopy, HMBC, NOESY and TOCSY); •
has been expanded and updated to reflect the new developments in NMR and to
retire older techniques that are no longer in common use; • provides a set of
problems dealing specifically with the quantitative analysis of mixtures using NMR
spectroscopy; • features proton NMR spectra obtained at 200, 400 and 600 MHz
and 13C NMR spectra include DEPT experiments as well as proton-coupled
experiments; • contains 6 problems in the style of the experimental section of a
research paper and two examples of fully worked solutions. Organic Structures
from Spectra, Fifth Edition will prove invaluable for students of Chemistry,
Pharmacy and Biochemistry taking a first course in Organic Chemistry. Contents
Preface Introduction Ultraviolet Spectroscopy Infrared Spectroscopy Mass
Spectrometry Nuclear Magnetic Resonance Spectroscopy 2DNMR Problems Index
Reviews from earlier editions “Your book is becoming one of the “go to” books for
teaching structure determination here in the States. Great work!” “…I would
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definitely state that this book is the most useful aid to basic organic spectroscopy
teaching in existence and I would strongly recommend every instructor in this area
to use it either as a source of examples or as a class textbook”. Magnetic
Resonance in Chemistry “Over the past year I have trained many students using
problems in your book - they initially find it as a task. But after doing 3-4 problems
with all their brains activities working out the rest of the problems become a
mania. They get addicted to the problem solving and every time they solve a
problem by themselves, their confident level also increases.” “I am teaching the
fundamentals of Molecular Spectroscopy and your books represent excellent
sources of spectroscopic problems for students.”

Annual Reports on NMR Spectroscopy

Techniques in Organic Chemistry

This practice-oriented textbook shows how to utilize the huge variety of NMR
experiments available today in addition to standard experiments. Intended as a
practical guide for students and laboratory personnel, it treats theoretical aspects
only to the extent necessary to understand the experiments and to interpret the
results. The book is significantly revised and expanded for the 2nd edition, and
now includes the nuclei 1H/2H, 13C, 31P, 17O, 15N, 19F, 29Si, 77Se, 113Cd,
117Sn/119Sn, 195Pt, 207Pb and a new chapter on solid state NMR. An expanded
set of 50 graded problems offers invaluable help for students, practitioners and
laboratory personnel alike.

NMR Spectroscopy in Liquids and Solids

This volume combines a comprehensive theoretical treatment of high resolution
NMR spectroscopy with an exposition of the experimental techniques applicable to
proteins and other biological macromolecules. It is aimed at biochemists, chemists,
and biophysicists who utilize NMR spectroscopy.

13C NMR Spectroscopy

Annual Reports on NMR Spectroscopy

Organic Spectroscopy

Nuclear Magnetic Resonance (NMR) spectroscopy is a powerful and theoretically
complex analytical tool. Basic 1H- and 13C-NMR Spectroscopy provides an
introduction to the principles and applications of NMR spectroscopy. Whilst looking
at the problems students encounter when using NMR spectroscopy, the author
avoids the complicated mathematics that are applied within the field. Providing a
rational description of the NMR phenomenon, this book is easy to read and is
suitable for the undergraduate and graduate student in chemistry. Describes the
fundamental principles of the pulse NMR experiment and 2D NMR spectra Easy to
read and written with the undergraduate and graduate chemistry student in mind
Provides a rational description of NMR spectroscopy without complicated
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mathematics

Introductory Organic Chemistry

Organic Structure Determination Using 2-D NMR Spectroscopy

Organic Spectroscopic Structure Determination is designed as a first introduction
to the elucidation of molecular structures. It consists of four sections that engage
the imagination of the student. Taber has arranged the material in such a way that
the students can work the problems and learnthe procedures on their own,
minimizing the time taken in lecture. The first section includes three chapters of
instruction on the methods of organic spectroscopy. The second consists of fifty
problems with just data sets of spectroscopic data. The third includes fifty
problems that show startingmaterials and reaction conditions, with spectroscopic
data for the product. The final section features tables of spectroscopic data.

Modern NMR Techniques for Chemistry Research

"The second edition of this book comes with a number of new figures, passages,
and problems. Increasing the number of figures from 290 to 448 has necessarily
added considerable length, weight, and, expense. It is my hope that the book has
not lost any of its readability and accessibility. I firmly believe that most of the
concepts needed to learn organic structure determination using nuclear magnetic
resonance spectroscopy do not require an extensive mathematical background. It
is my hope that the manner in which the material contained in this book is
presented both reflects and validates this belief"--

Essential Practical NMR for Organic Chemistry

This introductory textbook covers all the major spectroscopic techniques that cover
the derivation of structural information from spectroscopic data. It incorporates
over 200 carefully selected problems that are graded to develop and consolidate
the students understanding of organic spectroscopy and to develop an
understanding of how structures are derived. This, the third edition has been
thoroughly revised and updated and reflects the many developments in this area.
It includes over 50 new problems and presents challenging examples that have
been carefully selected to include all-important structural features and to
emphasise connectivity arguments. More emphasis on techniques is included in
the problems and the advanced NMR topics section is expanded in the areas of
decoupling and applications of the nuclear overhauser effect (nOe). Brief and easy-
to-read text providing sufficient detail of theory to be able to solve problems
without going to excessive depth. Large, graded selection of problems—from the
very easy to challenging. Provides hands-on training for the non-expert

Tables of Spectral Data for Structure Determination of Organic
Compounds

The most trusted and best-selling text for organic chemistry just got better!
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Updated with more coverage of nuclear magnetic resonance spectroscopy,
expanded with new end-of-chapter mechanism problems and Practice Your
Scientific Reasoning and Analysis questions, and enhanced with OWLv2, the latest
version of the leading online homework and learning system for chemistry, John
McMurry's ORGANIC CHEMISTRY continues to set the standard for the course. The
Ninth Edition also retains McMurry's hallmark qualities: comprehensive,
authoritative, and clear. McMurry has developed a reputation for crafting precise
and accessible texts that speak to the needs of instructors and students. More than
a million students worldwide from a full range of universities have mastered
organic chemistry through his trademark style, while instructors at hundreds of
colleges and universities have praised his approach time and time again. Important
Notice: Media content referenced within the product description or the product text
may not be available in the ebook version.

Protein NMR Spectroscopy

This volume covers the new methodological advances in NMR spectroscopy that
have been developed since the publication of the first edition. These include:
'indirect detection' methods, particularly proton-detected carbon-13 spectra, which
have profoundly increased NMR sensitivities; 3- and even higher- dimensional NMR
methods which have further increased spectral resolving and correlating power;
powerful new computer programs which assist in all phases of data analysis and
ultimately make possible rigorous interpretations of complex 2D and higher-
dimensional NMR spectra using molecular mechanics and dynamics calculations;
and field gradient technology which makes it possible to acquire 2D and higher-
dimensional spectra of concentrated samples very rapidly, greatly reducing
experiment times. This new edition retains the original format of the first edition
with introductory chapters covering descriptions, basic theoretical treatments and
experimental aspects of the methods. These are followed by applications chapters
representing a broad sampling of important research areas and compound classes

Introduction to Spectroscopy

This book describes the use of NMR spectroscopy for dealing with problems of
small organic molecule structural elucidation. It features a significant amount of
vital chemical shift and coupling information but more importantly, it presents
sound principles for the selection of the techniques relevant to the solving of
particular types of problem, whilst stressing the importance of extracting the
maximum available information from the simple 1-D proton experiment and of
using this to plan subsequent experiments. Proton NMR is covered in detail, with a
description of the fundamentals of the technique, the instrumentation and the data
that it provides before going on to discuss optimal solvent selection and sample
preparation. This is followed by a detailed study of each of the important classes of
protons, breaking the spectrum up into regions (exchangeables, aromatics,
heterocyclics, alkenes etc.). This is followed by consideration of the phenomena
that we know can leave chemists struggling; chiral centres, restricted rotation,
anisotropy, accidental equivalence, non-first-order spectra etc. Having explained
the potential pitfalls that await the unwary, the book then goes on to devote
chapters to the chemical techniques and the most useful instrumental ones that
can be employed to combat them. A discussion is then presented on carbon-13
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NMR, detailing its pros and cons and showing how it can be used in conjunction
with proton NMR via the pivotal 2-D techniques (HSQC and HMBC) to yield vital
structural information. Some of the more specialist techniques available are then
discussed, i.e. flow NMR, solvent suppression, Magic Angle Spinning, etc. Other
important nuclei are then discussed and useful data supplied. This is followed by a
discussion of the neglected use of NMR as a tool for quantification and new
techniques for this explained. The book then considers the safety aspects of NMR
spectroscopy, reviewing NMR software for spectral prediction and data handling
and concludes with a set of worked Q&As.

Problems and Solution in Proton NMR Spectroscopy

Through numerous examples, the principles of the relationship between chemical
structure and the NMR spectrum are developed in a logical, step-by-step fashion
Includes examples and exercises based on real NMR data including full 600 MHz
one- and two-dimensional datasets of sugars, peptides, steroids and natural
products Includes detailed solutions and explanations in the text for the numerous
examples and problems and also provides large, very detailed and annotated sets
of NMR data for use in understanding the material Describes both simple aspects
of solution-state NMR of small molecules as well as more complex topics not
usually covered in NMR books such as complex splitting patterns, weak long-range
couplings, spreadsheet analysis of strong coupling patterns and resonance
structure analysis for prediction of chemical shifts Advanced topics include all of
the common two-dimensional experiments (COSY, ROESY, NOESY, TOCSY, HSQC,
HMBC) covered strictly from the point of view of data interpretation, along with tips
for parameter settings

NMR Multiplet Interpretation

The book presents developments and applications of these methods, such as NMR,
mass, and others, including their applications in pharmaceutical and biomedical
analyses. The book is divided into two sections. The first section covers
spectroscopic methods, their applications, and their significance as
characterization tools; the second section is dedicated to the applications of
spectrophotometric methods in pharmaceutical and biomedical analyses. This book
would be useful for students, scholars, and scientists engaged in synthesis,
analyses, and applications of materials/polymers.

Modern NMR Spectroscopy

The book is intended to help under- and postgraduate students and young
scientists in the correct application of NMR to the solution of physico-chemical
problems concerning the study of equilibria in solution. The first part of the book
(Chapters 1-3) is a trivium, but should enable a student to design and conduct
simple physico-chemical NMR experiments. The following chapters give illustrative
material on the physico-chemical applications of NMR of increasing complexity.
These chapters include the problem of determination of equilibrium and rate
constants in solution, the study of paramagnetism using NMR, the application of
Dynamic NMR techniques and relaxation measurements. A multipurpose nonlinear
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regression program is supplied (on disc for PC) and is referred to throughout the
book.

Organic Structures from Spectra

This text is aimed at people who have some familiarity with high-resolution NMR
and who wish to deepen their understanding of how NMR experiments actually
‘work’. This revised and updated edition takes the same approach as the highly-
acclaimed first edition. The text concentrates on the description of commonly-used
experiments and explains in detail the theory behind how such experiments work.
The quantum mechanical tools needed to analyse pulse sequences are introduced
set by step, but the approach is relatively informal with the emphasis on obtaining
a good understanding of how the experiments actually work. The use of two-colour
printing and a new larger format improves the readability of the text. In addition, a
number of new topics have been introduced: How product operators can be
extended to describe experiments in AX2 and AX3 spin systems, thus making it
possible to discuss the important APT, INEPT and DEPT experiments often used in
carbon-13 NMR. Spin system analysis i.e. how shifts and couplings can be
extracted from strongly-coupled (second-order) spectra. How the presence of
chemically equivalent spins leads to spectral features which are somewhat unusual
and possibly misleading, even at high magnetic fields. A discussion of chemical
exchange effects has been introduced in order to help with the explanation of
transverse relaxation. The double-quantum spectroscopy of a three-spin system is
now considered in more detail. Reviews of the First Edition “For anyone wishing to
know what really goes on in their NMR experiments, I would highly recommend this
book” – Chemistry World “I warmly recommend for budding NMR spectroscopists,
or others who wish to deepen their understanding of elementary NMR theory or
theoretical tools” – Magnetic Resonance in Chemistry

NMR and Chemistry

NMR Spectroscopy in Liquids and Solids provides an introduction of the general
concepts behind Nuclear Magnetic Resonance (NMR) and its applications, including
how to perform adequate NMR experiments and interpret data collected in liquids
and solids to characterize molecule systems in terms of their structure and
dynamics. The book is composed of ten chapters. The first three chapters consider
the theoretical basis of NMR spectroscopy, the theory of NMR relaxation, and the
practice of relaxation measurements. The middle chapters discuss the general
aspects of molecular dynamics and their relationships to NMR, NMR spectroscopy
and relaxation studies in solutions, and special issues related to NMR in solutions.
The remaining chapters introduce general principles and strategies involved in
solid-state NMR studies, provide examples of applications of relaxation for the
determination of molecular dynamics in diamagnetic solids, and discuss special
issues related to solid state NMR— including NMR relaxation in paramagnetic
solids. All chapters are accompanied by references and recommended literature for
further reading. Many practical examples of multinuclear NMR and relaxation
experiments and their interpretations are also presented. The book is ideal for
scientists new to NMR, students, and investigators working in the areas of
chemistry, biochemistry, biology, pharmaceutical sciences, or materials science.
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Solution NMR of Paramagnetic Molecules

Introductory Organic Chemistry provides a descriptive overview of organic
chemistry and how modern organic chemistry is practiced. Organic compounds
such as alkanes, cycloalkanes, alkenes, cycloalkenes, and alkynes are covered,
along with aromatic hydrocarbons, compounds derived from water and hydrogen
sulfide, and compounds derived from ammonia. This book also explores organic
reaction mechanisms and describes the use of molecular spectroscopy in studying
the chemical structure of organic complexes. This text consists of 15 chapters and
begins with a discussion on some fundamental ideas about organic chemistry, from
the electronic structure of atoms to molecular structure, molecular orbitals,
hybridization of atomic orbitals in carbon, chemical equilibrium, enthalpy, and
acids and bases. The chapters that follow focus on the compounds of carbon such
as alkanes and cycloalkanes; benzene and other aromatic hydrocarbons; amines
and other heterocyclic molecules; aldehydes and ketones; carboxylic acids and
their derivatives; nucleic acids; amino acids; peptides; and proteins. The use of
instrumentation methods in organic chemistry, particularly mass spectrometry and
nuclear magnetic resonance spectroscopy, is also considered. An account of the
mechanisms of an organic reaction is presented, paying particular attention to
displacement and elimination reactions. This book concludes with a commentary
on how most of the amino acids, sugars, heterocyclic molecules, and fatty acids
necessary for life processes could have been formed on Earth. This book is
intended for nonmajors taking an introductory organic chemistry course of two
quarters or one semester in length.

NMR Spectroscopy in Pharmaceutical Analysis

Clear, accessible coverage of modern NMR spectroscopy-for students and
professionals in many fields of science Nuclear magnetic resonance (NMR)
spectroscopy has made quantum leaps in the last decade, becoming a staple tool
in such divergent fields as chemistry, physics, materials science, biology, and
medicine. That is why it is essential that scientists working in these areas be fully
conversant with current NMR theory and practice. This down-to-basics text offers a
comprehensive, up-to-date treatment of the fundamentals of NMR spectroscopy.
Using a straightforward approach that develops all concepts from a rudimentary
level without using heavy mathematics, it gives readers the knowledge they need
to solve any molecular structure problem from a complete set of NMR data. Topics
are illustrated throughout with hundreds of figures and actual spectra. Chapter-end
summaries and review problems with answers are included to help reinforce and
test understanding of key material. From NMR studies of biologically important
molecules to magnetic resonance imaging, this book serves as an excellent all-
around primer on NMR spectroscopic analysis.

Physico-chemical Applications of NMR

Although numerical data are, in principle, universal, the compilations presented in
this book are extensively annotated and interleaved with text. This translation of
the second German edition has been prepared to facilitate the use of this work,
with all its valuable detail, by the large community of English-speaking scientists.
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Translation has also provided an opportunity to correct and revise the text, and to
update the nomenclature. Fortunately, spectroscopic data and their relationship
with structure do not change much with time so one can predict that this book will,
for a long period of time, continue to be very useful to organic chemists involved in
the identification of organic compounds or the elucidation of their structure. Klaus
Biemann Cambridge, MA, April 1983 Preface to the First German Edition Making
use of the information provided by various spectroscopic tech niques has become
a matter of routine for the analytically oriented organic chemist. Those who have
graduated recently received extensive training in these techniques as part of the
curriculum while their older colleagues learned to use these methods by necessity.
One can, therefore, assume that chemists are well versed in the proper choice of
the methods suitable for the solution of a particular problem and to translate the
experimental data into structural information.

Organic Spectroscopic Structure Determination

Guide to Spectroscopic Identification of Organic Compounds is a practical "how-to"
book with a general problem-solving algorithm for determining the structure of a
molecule from complementary spectra or spectral data obtained from MS, IR, NMR,
or UV spectrophotometers. Representative compounds are analyzed and examples
are solved. Solutions are eclectic, ranging from simple and straightforward to
complex. A picture of the relationship of structure to physical properties, as well as
to spectral features, is provided. Compounds and their derivatives, structural
isomers, straight-chain molecules, and aromatics illustrate predominant features
exhibited by different functional groups. Practice problems are also included. Guide
to Spectroscopic Identification of Organic Compounds is a helpful and convenient
tool for the analyst in interpreting organic spectra. It may serve as a companion to
any organic textbook or as a spectroscopy reference; its size allows practitioners to
carry it along when other tools might be cumbersome or expensive.

NMR for Physical and Biological Scientists

Is the most comprehensive and detailed presentation of lab techniques available
for organic chemistry students - and the least expensive. It combines specific
instructions for 3 different kinds kinds of laboratory glassware and offers extensive
coverage of spectroscopic techniques and a strong emphasis on safety issues.

NMR Techniques & Applications in Geochemistry & Soil
Chemistry

Understanding NMR Spectroscopy

Solving Problems with NMR Spectroscopy, Second Edition, is a fully updated and
revised version of the best-selling book. This new edition still clearly presents the
basic principles and applications of NMR spectroscopy with only as much math as
is necessary. It shows how to solve chemical structures with NMR by giving many
new, clear examples for readers to understand and try, with new solutions
provided in the text. It also explains new developments and concepts in NMR
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spectroscopy, including sensitivity problems (hardware and software solutions) and
an extension of the multidimensional coverage to 3D NMR. The book also includes
a series of applications showing how NMR is used in real life to solve advanced
problems beyond simple small-molecule chemical analysis. This new text enables
organic chemistry students to choose the most appropriate NMR techniques to
solve specific structures. The problems provided by the authors help readers
understand the discussion more clearly and the solution and interpretation of
spectra help readers become proficient in the application of important, modern 1D,
2D, and 3D NMR techniques to structural studies. Explains and presents the most
important NMR techniques used for structural determinations Offers a unique
problem-solving approach for readers to understand how to solve structure
problems Uses questions and problems, including discussions of their solutions and
interpretations, to help readers understand the fundamentals and applications of
NMR Avoids use of extensive mathematical formulas and clearly explains how to
implement NMR structure analysis Foreword by Nobel Prize winner Richard R. Ernst
New to This Edition Key developments in the field of NMR spectroscopy since the
First Edition in 1996 New chapter on sensitivity enhancement, a key driver of
development in NMR spectroscopy New concepts such as Pulse Field Gradients,
shaped pulses, and DOSY (Diffusion Order Spectroscopy) in relevant chapters More
emphasis on practical aspects of NMR spectroscopy, such as the use of Shigemi
tubes and various types of cryogenic probes Over 100 new problems and questions
addressing the key concepts in NMR spectroscopy Improved figures and diagrams
More than 180 example problems to solve, with detailed solutions provided at the
end of each chapter

A Complete Introduction to Modern NMR Spectroscopy

NMR is a growing technique which represents a generalized, spread, common tool
for spectroscopy and for structural and dynamic investigation. Part of the field of
competence of NMR is represented by molecules with unpaired electrons, which
are called paramagnetic. The presence of unpaired electrons is at the same time a
drawback (negative effect) and a precious source of information about structure
and dynamics. New phenomena and effects are described which are due to the
high magnetic fields and advances in the methodology. Solution NMR of
Paramagnetic Molecules is unique in dealing with these matters. The scope is that
of presenting a complete description, which is both rigorous and pictorial, of theory
and experiments of NMR of paramagnetic molecules in solution. Pertinent
examples are described. From the time dependent behaviour of electrons in the
various metal ions including polimetallic systems to the hyperfine-based
information, and from NMR experiments to constraints for solution structure
determination. The book's major theme is how to perform high resolution NMR
experiments and how to obtain structural and dynamic information on
paramagnetic metal ion containing systems.
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