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Problems and Progress in High Resolution Mass Spectrometry *

By K.Biemann and P.V.FENNESSEY

Department of Chemistry, Massachusetts Institute of Technology, Cambridge (Massachusetts, U.S.A.)

During the last few years mass spectrometry has deve-
loped from a technique used mainly by the physicist and
analytical chemist to a method that is now an integral
part of the instrumentation used by the organic chemist.

The reason for this sudden importance was the reali-
zation that it provides specific structural information
not available by other measurements and this makes
mass spectrometry a valuable complement to other
spectroscopic techniques. Furthermore, its extreme sen-
sitivity permits one to obtain mass spectra from sub-
tances available only in amounts insufficient for other
methods such as infrared or nuclear magnetic resonance
spectra.

The interpretation of the mass spectrum of an organic
compound is based on a logical, but empirical, recogni-

* Lecture delivered (by K.B.) at the 1st Swiss Chemical Conven-
tion on the occasion of the 3rd International Exhibition of La-
boratory, Measurement and Automation Techniques in Chemistry,
October 17th to 21st, Basle. Part V of the series « Computer-aided

tion of the nature of the various particules produced on
electron impact, which represent either the positively
charged molecule or fragments thereof. The physical
data displayed in the mass spectrum is the mass and
relative abundance of these ions.

This principle shall be outlined using a by now clas-
sical example. Based on the known structure of deacetyl-
aspidosperine (I) its mass spectrum could be interpreted
as outlined in Fig. 1.1 Once this had been accomplished
the structure of a number of related alkaloids could be
determined from a comparison of their mass spectra with
that shown in Fig. 1.

The mass spectra of a wide variety of compound types
have been studied and the resulting data were very suc-
cessfully used for the determination of the structure of

Interpretation of High Resolution Mass Spectra». For pare IV
see ref, 11,

1 K. BiEMANN, M. SPITELLER-FRIEDMANN and G. SPITELLER, ./.
Amer. Chem. Soc. 85 (1963) 631.
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permits continuing use of other data and information to
be included without actually incorporating information
concerning other spectral data, origin or chemical pro-
perties into the computer program. It is well known
how important it is to take all this information con-
tinuously into account.

The foregoing discussion illustrates the present stage
of high resolution mass spectrometry and where it
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might go in the near future. It is abundantly clear that
the exploitation of its great potential requires not only
the acquisition of the rather expensive instrument itself
but a large manpower pool to generate and digest the
data which in turn requires a considerable amount of
auxilliary equipment and the use of a modern and fast,
although not necessarily very large computer. It also
provides an occasion for the organic chemist to become
accustomed to the use of computers which will play an
increasingly important role also in other areas of che-
mistry over the next few years.
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