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UCTURE ELUCIDATION'8Y JOINT APPLICATION
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(he MASS SPECITUM. SINCE A parent 1on is usuaily absent with alinkatic
jro compounds. The nitro group therefore accounts for al) the
msaturation of the molecule. The IR spectrum also shows the
gamistakeabie presence of a hvdroxyl group.

The NMR spectrum strongly suggests the presence of an eths |

LI

group. Which must be attached 10 a fully substituted carbon 1t0m

(1:2:1 triplet at & = 1-00 ppm and 1:3:3:1 quartet at 6 = 200
ppm). The remaining six protons in the molecule resonate as a

wo-proton triplet at 3-32 ppm and as a four-proton eluii-line
paern centred at 4-12 ppm (se¢’ integral trace). When the deutero-
chloroform solution of the compound is shaken with a fev drops
of deuterium oxide. the two-proten signal disappears clmost
- completelv (see superimposed trace). The compound must therefore
contain two OH groups. The small portion of the signal remaining
afier shaking with deuterium oxide, due to unexchanged OH
groups. occurs with a slightly different chemical shift. as might be
expected for an OH resonance. Since the hydroxyl groups’ protons
resonate as a triplet, both alcohol groups must be primary. Thc
units (IX=XI) which have been deduced can be fitted together in

i

‘only one way to give the structure XIL

:‘ X CH:C}I\

| NO,  Y--C—CH,CH, —CHOH);  HOCH,—C—CH,0H
! g NO,

! 1X X XI XI1

NMR spectrum is that after the
the methylene protons which are
an AB quartet (0, = +00.

A remarkable feature of the
{addition of deuterium oxide.
udjucent 10 OXygen resonale i3
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STRUCTURE ELUCIDATION BY JOINT APPLICATION
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= 424 ppm. J,3 = 12 Hz). The two protons of a methylene
group adjacent to an asymmetrically substituted carbon atom
(XIII) may thereby be magnetically non- -equivalent, and spin—spin
coupling may therefore be observed between them. This pheno-
mMeNen 18, moreover. not restricted to an asymmetric carbon atom.
but may be shown by methylene protons adjacent to any dis-
svmmetric moiety. Hence. the H, and H; protons of XIV are
magnetically non-equivalent. because either of the —CH,OH

groups “seess  three different groups attached to the central carben
atom. In XIV. the methylene protons of the ethyi group are
equivalent.

X H, CH,CH, H,

| ' | ; i

Y—C—CH.—R HO—CI ( C—OH

s l |

z - ‘HP. NO: R Hr;

XII X1V

-Additional multiplicity of the H, and Hy resonances is observed
before the deuteration experiment. because both H, and HB ars
coupled to the hydroxyiproton (J = 6 Hz). It should be remembered
that the observation of coupling. in deuterochlorotorm or carbon
tetrachloride solution. betwesn the protons of a CH—OH group
is the exception rather than the rile (see, for example, Fig. 2-4).
The resonance at § = 3-99 ppm. wnich appears in the superimposed
trace. is due to traces of water present in.the deuterium oxide. The
peak at m/e 55 in the mass spectrum is due to C H=.
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