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nuclear magnetic resonance nmr spectroscopy is one of the most powerful and widely
used  techniques  in  chemical  research  for  investigating  structures  and  dynamics  of
molecules  advanced  methods  can  even  be  utilized  for  structure  determinations  of
biopolymers  for  example  proteins  or  nucleic  acids  nmr  is  also  used in  medicine  for
magnetic resonance imaging mri the method is based on spectral lines of different atomic
nuclei that are excited when a strong magnetic field and a radiofrequency transmitter are
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applied the method is very sensitive to the features of molecular structure because also
the neighboring atoms influence the signals from individual nuclei and this is important for
determining the 3d structure of molecules this new edition of the popular classic has a
clear style and a highly practical mostly non mathematical approach many examples are
taken from organic and organometallic chemistry making this book an invaluable guide to
undergraduate and graduate students of organic chemistry biochemistry spectroscopy or
physical chemistry and to researchers using this well established and extremely important
technique problems and solutions are included

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

nuclear magnetic resonance spectroscopy is presently going through an explosive phase
of development this has been brought about largely on account of the advent of fourier
transform nmr spectrometers linked to powerful microcomputers which have opened up a
whole new world for structural chemists and biochemists this is exemplified by a host of
publications especially on new pulse sequences which continue to provide new exciting
modifications for recording two dimensional nmr moreover nmr is no longer confined to
structural  chemists  but  has  moved  firmly  into  the  area  of  medicine  as  a  powerful
nondestructive body scanning technique with this background i felt that there was need for
a text which would provide a fairly comprehensive account of the important features of 1 h
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and 13c nmr spectroscopy in one book as well as make available an up to date account of
recent  developments  of  new  pulse  sequences  with  particular  reference  to  2d  nmr
spectroscopy since this book is written for students of chemistry and biochemistry as well
as for biology students who have chemistry as a subsidiary it was decided to avoid a
complex  mathematical  treatment  and  to  present  as  far  as  possible  without
oversimplification a qualitative account of 1 h and 13c nmr spectroscopy as it is today i
hope that the book satisfactorily meets these objectives

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 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

this book offers complete coverage of classic one dimensional nmr as well as up to date
coverage of two dimensional nmr and other modern methods this book focuses on all
aspects  of  nmr  including  classic  methods  modern  techniques  practical  advice  for
execution of the nmr experiment theory and more for practicing nmr spectroscopists who
want a better understanding of their subject professors who want a wider knowledge of
nmr  preparative  synthetic  organic  chemists  in  industry  who  want  to  have  more
information  about  how  to  prove  the  structures  of  the  compounds  they  make  and
analytical chemists in industry who actually carry out the experiments and want a better
understanding of what they are doing

in recent years high resolution nuclear magnetic resonance spec troscopy has found very
wide application in organie chemistry in structural and physicochemical investigations and
also in the study of the characteristics of organic compounds which are re lated to the
distribution  of  the  electron  cloud  in  the  molecules  the  vigorous  development  of  this
method which may really be re garded as an independent branch of science is the result
of  ex  tensive  progress  in  nmr  technology  the  refinement  of  its  theory  and  the
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accumulation of large amounts of experimental material which has been correlated by
empiricallaws and principles the literature directly concerned with the nmr method and its
applica tion has now grown to such an extent that a complete review of it is practically
impossible therefore the authors have limited themselves to an examination of only the
most important funda mental and general investigations the book consists of six chapters
in the first chapter we have attempted to present the fundamentals of the nmr method in
such a way that the reader with little knowledge of the subject will be able to use the
method in practical work for investigating simple compounds and solving simple problems
the three subsequent chapters give a deeper analysis of the method while the last two
chapters  and the appendix  illustrate  the various  applications  of  nmr spectroscopy in
organic chemistry

nuclear magnetic resonance spectroscopy second edition focuses on two dimensional
nuclear  magnetic  resonance  nmr  spectroscopy  high  resolution  nmr  of  solids  water
suppression multiple quantum spectroscopy and nmr imaging the selection first takes a
look at the fundamental principles and experimental methods discussions focus on the
nmr phenomenon dipolar broadening and spin spin relaxation nuclear electric quadrupole
relaxation  saturation  magnetic  shielding  and chemical  shift  magnetic  field  transitions
between  the  nuclear  energy  levels  and  resolution  and  sensitivity  considerations  the
manuscript  then  ponders  on  chemical  shift  coupling  of  nuclear  spins  and  nuclear
relaxation and chemical  rate processes topics include spin lattice relaxation spin spin
relaxation spin decoupling and associated techniques and description and analysis of spin
systems the text examines two dimensional nmr spectroscopy macromolecules and nmr
of solids including magic angle spinning cross polarization proton dipolar broadening
biopolymers and chain motion in macromolecules the selection is a valuable source of
data for readers interested in nuclear magnetic resonance spectroscopy

nmr spectroscopy has proven to be a powerful  technique to study the structure and
dynamics of biological macromolecules fundamentals of protein nmr spectroscopy is a
comprehensive  textbook  that  guides  the  reader  from  a  basic  understanding  of  the
phenomenological properties of magnetic resonance to the application and interpretation
of modern multi dimensional nmr experiments on 15n 13c labeled proteins beginning with
elementary quantum mechanics a set of practical rules is presented and used to describe
many  commonly  employed  multi  dimensional  multi  nuclear  nmr  pulse  sequences  a
modular  analysis  of  nmr  pulse  sequence  building  blocks  also  provides  a  basis  for
understanding and developing novel pulse programs this text not only covers topics from
chemical shift assignment to protein structure refinement as well as the analysis of protein
dynamics and chemical kinetics but also provides a practical guide to many aspects of
modern  spectrometer  hardware  sample  preparation  experimental  set  up  and  data
processing  end  of  chapter  exercises  are  included  to  emphasize  important  concepts
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fundamentals of protein nmr spectroscopy not only offer students a systematic in depth
understanding of modern nmr spectroscopy and its application to biomolecular systems
but will also be a useful reference for the experienced investigator

this is the second edition of a unique book in the field of in vivo nmr covering in detail the
technical  and  biophysical  aspects  of  the  technique  the  contents  of  the  book  are
appropriate to both beginners and experienced users of in vivo nmr spectroscopy the new
edition is focussed on bringing the reader practical insights and advice but is also geared
towards use as a study aid and in nmr courses recent advances in nmr spectroscopy like
high field nmr hyperpolarized nmr and new localization and editing techniques have been
included an extensive and updated treatment of radiofrequency pulses is given together
with several tables and recipes for their generation solutions to the exercises within this
text can be found here

this book provides a comprehensive review of the application of 17o nmr spectroscopy to
organic chemistry topics include the theoretical aspects of chemical shift quadrupolar and
j  coupling  17o  enrichment  the  effect  of  steric  interactions  on  17o  chemical  shifts  of
functional groups in flexible and rigid systems the application of 17o nmr spectroscopy to
hydrogen  bonding  investigations  mechanistic  problems  in  organic  and  bioorganic
chemistry and 17o nmr spectroscopy of oxygen monocoordinated to carbon in alcohols
ethers and derivatives recent results that show correlations between molecular geometry
determined by x ray studies and estimated by molecular mechanics calculations and 17o
chemical shifts are also covered 17o spectroscopy in organic chemistry provides important
reference information for  organic  chemists  and other  scientists  interested in  17o nmr
spectroscopy as a tool for obtaining new structural and chemical data about organic
molecules

introduction to nmr spectroscopy r j abraham school of chemistry university of liverpool j
fisher biological nmr centre university of leicester p loftus stuart pharmaceuticals delaware
usa this book is a new extended edition of proton and carbon 13 nmr by r j abraham and p
loftus the initial chapters cover the fundamentals of nmr spectroscopy commencing with
an explanation of  how the nuclear magnetic  response occurs followed by a detailed
discussion of chemical shifts and coupling constants parameters not discussed to any
length in other textbooks aimed at a similar level of interest emphasis is given to the
vectorial description of multipulse experiments as this is probably the easiest way to grasp
how different  information  may be  gained  simply  by  changing  a  pulse  sequence  an
understanding of multipulse nmr is a prerequisite for understanding 2d nmr the section on
2d nmr begins with a discussion of the resolved experiment this is a logical initial choice as
the  spectra  produced by  this  experiment  may be  readily  compared with  1d  spectra
following on from this both heteronuclear and homonuclear correlation spectroscopy are
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described and examples given the final section of the book should be considered as an
applications section it is aimed at showing the reader that nmr is not just of use to the
synthetic organic chemist but is also of use to biochemists for investigating the solution
state structure and function of proteins enzymes etc the application of high resolution nmr
to the solid state is also discussed thereby indicating the developments which have taken
place as far as spectrometer hardware is concerned

nuclear magnetic resonance spectroscopy which has evolved only within the last 20 years
has become one of the very important tools in chemistry and physics the literature on its
theory  and  application  has  grown  immensely  and  a  comprehensive  and  adequate
treatment of all branches by one author or even by several becomes increasingly difficult
this series is planned to present articles written by experts working in various fields of
nuclear  magnetic  resonance spectroscopy and will  contain  review articles  as  well  as
progress reports and original work its main aim however is to fill a gap existing in literature
by publishing articles written by specialists which take the reader from the introductory
stage to the latest development in the field the editors are grateful to the authors for the
time and effort spent in writing the articles and for their invaluable cooperation the editors
analysis of nmr spectra a guide for chemists r a hoffman t s forsen division of physical
chemistry chemical center lund institute of technology lund sweden b gestblom institute of
physics university of uppsala sweden contents i principles of nmr spectroscopy 4 1 1 the
magnetic resonance phenomenon 4 a nuclear moments 4 b magnetic spin states and
energy  levels  5  c  the  magnetic  resonance  condition  7  d  the  larmor  precession  7  e
experimental aspects 8 1 2 chemical shifts 9 a the screening constant 11 9 b chemical shift
scales 11 and r 10 1 3 spin coupling constants 12 1 4 intensities

protein nmr spectroscopy second edition combines a comprehensive theoretical treatment
of  nmr  spectroscopy  with  an  extensive  exposition  of  the  experimental  techniques
applicable to proteins and other biological  macromolecules in solution beginning with
simple theoretical models and experimental techniques the book develops the complete
repertoire  of  theoretical  principles  and  experimental  techniques  necessary  for
understanding and implementing the most sophisticated nmr experiments important new
techniques and applications of nmr spectroscopy have emerged since the first edition of
this extremely successful book was published in 1996 this updated version includes new
sections  describing  measurement  and  use  of  residual  dipolar  coupling  constants  for
structure  determination  trosy  and  deuterium  labeling  for  application  to  large
macromolecules and experimental techniques for characterizing conformational dynamics
in  addition  the  treatments  of  instrumentation  and  signal  acquisition  field  gradients
multidimensional spectroscopy and structure calculation are updated and enhanced the
book is written as a graduate level textbook and will be of interest to biochemists chemists
biophysicists and structural biologists who utilize nmr spectroscopy or wish to understand
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the latest developments in this field provides an understanding of the theoretical principles
important for biological nmr spectroscopy demonstrates how to implement optimize and
troubleshoot  modern  multi  dimensional  nmr  experiments  allows  for  the  capability  of
designing effective experimental  protocols for investigations of protein structures and
dynamics includes a comprehensive set of example nmr spectra of ubiquitin provides a
reference for validation of experimental methods

compiles  nearly  400 fully  assigned nmr spectra  of  approximately  300 polymers  and
polymer additives representing all major clases of materials polyolefins styrenics acrylates
methacrylates  vinyl  polymers  elastomers  polyethers  polyesters  polymides  silicones
cellulosics  polyurethanes  plasticizers  and  antioxidants

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

la 4e de couverture indique offering a concise and accessible conceptual grounding in the
general physical principles underlying nmr spectroscopy including nmr spectroscopy of
nuclei other than 1h this new edition of nmr spectrocopy in inorganic chemistry introduces
students to the basics of predicting nmr spectra the text then builds on that understanding
to cover more challenging concepts such as factors influencing the chemical shift coupling
constants and dynamic nmr spectroscopy

now reprinted and available in paperback this book is a comprehensive guide to the
theory and practice of nmr spectroscopy in its many forms it presents the whole range of
fourier  transform nmr  techniques  including  2d  nmr  and  nmr  imaging  the  first  three
chapters  cover  the  basic  physics  of  magnetic  resonance  and  the  mathematical
background  to  fourier  techniques  the  following  chapters  concentrate  on  pulsed  nmr
spectroscopy including the new multipulse sequences from a theoretical and practical
approach the final chapters deal with the important topic of nuclear relaxation and the
novel technique of 2d nmr the principles of nmr imaging are discussed in detail including
medical applications containing a wealth of information on techniques and methods the
book provides the reader with a sound base from which to apply fourier nmr techniques to
the  many  areas  of  science  where  they  are  proving  of  most  value  it  is  a  must  for
undergraduate and postgraduate students in  chemistry and physics medical  students
involved in imaging and radiology nmr spectrometer and nmr imaging manufacturers and
nmr research scientists

this book contains basic question and exercises on proton nmr which is very useful for
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both graduate and postgraduate student to learn how to interpret nmr spectra

the  field  of  nuclear  magnetic  resonance  has  experienced  a  number  of  spectacular
developments during the last decade fourier transform methodology revolutionized signal
acquisition  capabilities  superconducting  magnets  enhanced  sensitivity  and  produced
considerable improvement in spectral dispersion in areas of new applicat ions the life
sciences particularly bene fited from these developments and probably saw the largest
increase in usage nmr imaging promises to offer a noninvasive alternative to x rays high
resolution  is  now  achievable  with  solids  through  magic  angle  spinning  and  cross
polarization so that the powers of nmr are applicable to previously intractable materials
such as polymers coal and other geochemicals the ease of obtaining relaxation times
brought an important fourth variable after the chemical shift the coupling constant and
the rate constant to the examination of structural and kinetic problems i all fields software
development particularly in the area of pulse sequences created a host of useful tech
niques including difference decoupling and difference nuclear overhauser effect spectra
multidimensional  displays  signal  enhancement  inept  coupling  constant  analysis  for
connectivity  inadequate  and  observation  of  specific  structural  classes  such  as  only
quaternary carbons finally hardware development gave us access to the entire periodic
table to the particular advan tage of the inorganic and organometallic chemist at the nato
advanced study institute at stirling scotland the participants endeavored to examine all
these advances except imaging from a multidisciplinary point of view
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