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The 2H nmr spectra of a number of selectively deuterated bromopropanes
are shown in the Figure In contrast to 1H nmr spectra,where usually a spectral
analysis has to be performed to evaluate the chemical shift of individual pro-
tons,ZH nmr allows the corresponding deuterium chemical shift (which compares
closely with the corresponding proton shift) to be measured directly from the
spectrum.The assignment of the individual deuterium resonances 1n perdeuterio-
1,2-dibromopropane (I) 1s straightforward,as seen by inspection of the 2H nmr
spectra of the partially deuterated 1,2-dibromopropanes II and IIT in the Figure

0f particular i1nterest are the resonances of the two deuterons in the
CD2 group of I and IV,which 1s attached to an optically active carbon atom Such
an asymmetric carbon can induce chemical shift nonequivalence.In the present
case even with rapid interconversion between,and equal populations of the three
classical conformers represented below,chemical shift nonequivalence of the two
methylene deuterons,DA and DB,1s made evident by 2H nir In both cases the CD2
group shows two peaks of equal intensity,the chemical shift difference being
0.34 ppm and 0.26 ppm for I and IV,respectivelly.
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It 1s interesting to note that the T1 values of the CD2 deuterons in IV
(0.34 sec.) are considerably shorter than those of I (0.58 sec ) Since the spin-
lattice relaxation times of the i1ndividual deuterons of acyclic compounds become
shorter when the 1nternal rotation 1s hindered by substitution of chlorine or
bromlnez,lt may be concluded that the potential barrier of internal rotation
in IV 1s higher than that of I
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FIGURE. Fourier transformed ZH nmr spectra {15.4 MHz,Varian XL-100-15)
of selectively deuterated 1,Z-disubstituted propanes as 5% sclutions in 6614 n
12 mm tubes with TMS concentrics for field frequency stabilizaticn.Deuterium
spin-lattice relaxation times were measured by the inversion recovery method
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The high resolution ’H nmr spectra of I and 1V demonstrate the magnetic
nonequivalence pheénomenon,as well as the sensitivity of the deuterium chemical
shift and relaxation times,tc substitution on the neighboring carbon atom.
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