
CHAPTER I

INTRODUCTION

N uclear m agnetic resonance spectrocopy or N M R  is one o f the best 
techniques w hich use to detect the energy difference betw een two energy states of 
nuclei w hich laying in the influence o f applied magnetic field.

D uring the 1950's, proton nuclear magnetic resonance spectroscopy was 
introduced the first tim e by Purcell and B loch to be one o f the im portant physical 
m ethods for organic chem ists and researches. The sensitivity o f N M R  spectroscopy 
was im proved significantly  in the late 1960'ร by signal accum ulation, double 
resonance techniques, by the application o f the principle o f m ultichannel excitation, 
w hich resulted in the developem ent o f pulsed and Fourier transform  techniques 1. 
W ith pulsed spectrom eter, individual spectrum  can be collected m ore rapidly so 
signal averaging becom e m ore efficient. Furtherm ore, the N M R  spectrom eters have 
been developed for m any years for detecting not only a few  nucleis w ith high 
natural abundance and high m agnetic m om ent such as !H, I9F and 31P but included 
the less-receptive nucleis such as 13C and 29Si etc. At present the superconduct 
m agnet has been used to develope in N M R  spectrom eters. T hese high feild m agnets 
have dram atically  im proved the sensitivity and resolution so that m ade it possib le  to 
use to study m ore com plicated chem ical system s, physical, b io logical and m edical 
sciences. The one o f all adventages o f N M R  spectrom eters is the m axim um  am ont 
o f useful inform ation in the m inim um  am ount of tim e and besides these, after
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detecting the sam ples have not been destroyed or decom posed^. B ecause o f the last 
adventage, it leads to the developem ent o f new techniques com e from  the 
applications of N M R  to solve the b io logical problem s such as studying larger 
m olecules, and observing the m olecules in com plex m ixtures w hich constitu te the 
living cells etc. These new  techniques have been applied m ainly to 'H  and 13C 
N M R.

To date, nuclear m agnetic resonance spectroscopy is one o f the best m ethods 
for investigation conform ation and dynam ic stucture, particularly  the structure 
elucidation  o f organic com pounds.

S tudying in tram olecular and interm olecular effects by N M R  spectroscopy 
enables U S  to understand the behavier o f com pounds in solution, for instance, 
solu te-solvent interactions. The study o f solute-solvent interactions have been 
directed at the understanding o f the physical processes in w hich m olecules arrange 
them selves relative to one another and how they move around in the liquids and the 
N M R  techniques that often have been used are the relaxation tim es^.

The m esurem ents o f spin-lattice (T l) and spin-spin (T 2 ) relaxation tim es of 
and 13C atoms are proved to be useful techniques for determ ining both the rate of 

overall ro tation  o f m olecules as w ell as rate o f intram olecular m otions. The rotation 
o f m olecules in liquids has been studied for a num ber o f years by m agnetic 
resonance m easurem ents. N uclear m agnetic resonance provides a convenient probe 
for the study o f the ro tation  of m olecule in liquids since the nuclear spin relaxation 
is dependent on the details o f m olecular m otions, in particularly  the inform ation 
about rapid m olecular m otions can be obtained by T l studies.

F o r chem ists, there are two reasons why the relaxation processes ( the 
general term  for m ovem ents tow ards equilibrium  ) were interesting.

1. The relaxation param eters correlate with structure feathers o f m olecules, 
and particularly  w ith their m otions. Unfortunately, these correlations are not
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understood in such a general sense as are those of chemical shifts and coupling 
constants, and relaxation measurements are sometimes use to good effects in 
structure elucidation.

2. It is necessary for consideration o f relaxation processes in the design of 
NM R experiments such as quanitative analysis o f some compounds.

The relaxation rates depend on such things as temperature, solution 
viscosity, molecular size and structure and in circumstances the applied magnetic 
field. In spite o f these, a very common sources of accelerated relaxation is the 
present o f paramagnetic substances, whose unpaired electron provide an effective 
stimulus for NM R transitions such as chromium (in), iron (in). There are many 
experiments in which mainly used proton relaxation times (Tl and T2) have been 
used to study the effects o f many compounds to relaxation times and som e were 
interested in the quantity o f them but have not been interested in particularly 
dissolved oxygen. In this way this research is interested in the effects o f dissolved  
oxygen which was the one o f paramagnetic substances can influence on Tl and try 
to prediction the quantity o f oxygen consumption in red blood cells (erythrocites) 
by using their informations which was proposed to be another application o f NMR  
spectrometers.
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