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Electron Impact and Molecular Dissociation
Part IV

Considerable interest has beer attached to the behaviour
of ether compounds under electron bombardment and a
comprehensive survey of the probable modes of fission of
alkyl ethers! aswell as analysis of specific re-arrangements
have already been made?. More recently BEYNON? ef al.,
in the course of a wider survey, have observed the ready
elimination of carbon monoxide from diphenyl ether.
Little attention has, however, been paid to the possibility
of identifying wholly aromatic ethers by their ‘cracking-
patterns’ and this communication is intended to do this.

The aromatic ethers described here include compounds
of the type diphenylether, naphthylphenylether, di-
naphthylether, and 9-9! diphenanthrylether; the full list
being included in the Table appended.

These aromatic compounds, in common with the other
purely aromatic substances so far investigated, have the
parent molecular ions as the most prominent in the spec-
trum. This is of considerable importance in determining
the exact molecular weight of the compound. As already
mentioned, there is a substantial fragment ion correspond-
ing to the loss of carbon monoxide. This, in common with
the oxygen compounds reported by BEYNON, requires that
the elimination shall occur in such a way that the residue,
the fragment ion, remains as a unit. Three other classes
of aromatic compounds show a similar loss of carbon
monoxide, the phenols, quinones, and ketones. The qui-
nones are rather easily detected since the loss of carbon
monoxide can and does occur twice over. Thus, for this
series, there are abundant ions corresponding to the molec-
ular weight, and the molecular weight less twenty-eight
and fifty-six units respectively. The phenols are less easily
differentiated from the ethers of corresponding molecular
weight as each may eliminate only one carbon monoxide
molecule and accordingly there is a parent molecular ion
(P) and an abundant P-28 fragment ion. However, an
aromatic ether has necessarily two aryl groups unlike a
phenol. Accordingly the ‘crackingpattern’ of an ether will
contain a fragment ion corresponding to one or other of

the fissions RO*R' R* 4+ ORY
R*¥14 OR
or the corresponding fissions with the charge on the other

moiety.

Fortunately, with reservations to be detailed below, the
production of aryl ions by such fissions is a rather probable
process and ether spectra contain prominent fragment
ions so derived.

In addition to the fragment ions so far mentioned, there
are smaller but still significant ions representing the loss
of one or two hydrogen atoms from the parent molecular
ion. Such behaviour has previously been noticed in the
electron-induced dissociations of aromatic hydrocarbons?
and have been used as part of the basis for distinguishing
among various possible isomers in this series.

Whilst the determination of molecular weight and group
thus seems a fairly simple process, the identification of
the various possible isomeric aryl radicale in the original

ether seems to be a problem of greater difficulty, So far,
in the series presently reported, there seems little possi-
bility of confusion amongst the various members. Even
this series does, however, allow certain generalisation to
be made. ‘

(1) The probability of the loss of carbon monoxide and
the appearance of the hydrocarbon residue as a single ion
diminishes with the increasing molecular weight of the
ether and the increasing complexity of the aryl group.

(2) The fission of the ether ion occurs in the way al-
ready described with the production of aryl ions in signi-
ficant abundance, but with little formation of the corre-
sponding aryloxy ion. In unsymmetrical compounds, this
fission greatly favours the formation of the ion of the
larger aryl radical as is shown in the fissions of the un-
symmetrical phenyl ethers.

(3) In the unsymmetrical ethers two series are available,
the three possible naphthyl ethers and o- and p-phenoxyl-
biphenyl, In each case, the experimental evidence shows
that distinctions amongst these series of isomers may be
obtained by a consideration of the fragment ion P-1. The
magnitude of this expressed as a percentage of the abun-
dance of the parent molecular ion diminishes in the order
p:pt dinaphthyl > «:8 dinaphthyl > «:o! dinaphthyl
and the corresponding function indicates that the order
is p-phenoxy > o-phenoxy in the biphenyl series.

Experimental. The spectra were obtained in the usual
way on a Metropolitan-Vickers Ltd. M. S. 2 Mass-Spectro-
meter employing a repeller potential of 2 K volts and
magnetic scanning.

The appropriate ethers were obtained by the following
methods. Diphenyl ether was reagent grade, purified by
crystallisation. «-naphthyl phenyl, f-naphthyl phenyl,
o:a-dinaphthyl, «:pg'-dinaphthyl®, pg:g!-dinaphthyl®, 9-
phenanthryl phenyl? and di-9-phenanthryl® ethers were
prepared by known methods. The phenoxybiphenyls were
prepared by an adaptation of a known method?®.

p-Phenoxybiphenyl. To.a solution of 45 g sodium
methoxide in 90 ml methanol was added 14:2 g p-hydro-
xybiphenyl and 6:0 g diphenyliodonium bromide®. After
the mixture had been refluxed for 24 h, the ether soluble
product was collected and distilled under reduced pres-
sure. The solid distillate, recrystallised from benzene gave
1-37 g (48%,) p-phenoxybiphenyl, m.pt. 136°C.
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[ExPErIENTIA VoL, XVI/9]

Mle 9-Phenanthryl

9-Phenanthryl

9-Ph
Phenyl

B-Naphthyl|8-Naphthyl

a-Naphthyl|4-biphenyl]2-biphenyl |3-Naphthyl|¢-Naphthyl| Phenyl R
f3-Naphthyl|¢-Naphthylia-Naphthyl

R-0-R

Phenyl Phenyl Phenyl Phenyl [Phenyl R?

370
369

700 — - 1 -
55.1 —_ —
368 137 —_ —
342 88 — — —
341 165 —_ —
270 — 700
269 — — 770
268 — — 169
246 — —_ — —
245 — — — —
244 — —_ — —
242 —
241 —_
220 — — —
219 — — — —
218 — — — —
217 — — — —
192 — — — —
191 — — — —
177 83
170 — — — —
169 — — — —
168 — — — —
165
153 — — — —
151 — — — —
142 — — — —
141 — — — —
140 — — — —
127 — —
126 — — —
117 — —_ — —
115 — — — —
94 — — —_ -
89 — — — —
88 — —_ — —
78 — — —_ -
77 — — — —
76 — — — —
65 — — — —
63 — —_ — —
51 — —_ — —
50 — — _ _
39 — — — —

[

I

|

!

|
BEReR

Masses underlined 100 represent the abundance of the parent molecular ion, Underlined 25.2 the abundance of the parent minus 28
{P-28) ion, *= This represents the abundance of one or other of the possible aryl ions from the ether. » Represents a metastable jon.

o-Phenoxybiphenyl. The same method was used, but
‘light petroleum b. pt. 60°~80°C was used to recrystallise
the ether. This gave 0-91 g o-phenoxybiphenyl (35%) m.pt.
37°C.

The author wishes to express his thanks to Dr. R. 1. Reep for
advice, encouragement, and valuable discussion while this work was
being carried out: also to the Institute of Petroleum (Mass Spectro-
metry Panel) for a maintenance grant.

J. M. WiLsoN

Chemistry Department, The University, Glasgow, Fe-~
bruary 15, 1960.

Zusammenfassung

Es wird iiber die ionischen Hauptbruchstiicke in den
Massenspektren von zehn Diarylithern berichtet. Die In-
tensititen kdnnen zur Identifizierung dieser Verbindungen
dienen,

TheStructure ofCassamineand Erythrophlamine!

The crystalline alkaloids cassamine (CpH,;yO;N) and erythro-
phlamine (CyHyyOyN), isolated? from Erythrophleum guineense G.
Don, are known?® to be §-dimethylamino-ethanol esters of two un-
saturated acids named respectively cassamic acid (CyHgyQy) and
erythrophlamic acid (CyHyoOq). Cassamic acid contains one double
bond ¢ff to the carboxyl group, one keto and one methoxyl group.
Erythrophlamic acid, in addition to the same functional groups, also
carries a hydroxyl group. In both acids the nature of one oxygen
atom, the carbon skeleton and the position of the functional groups
remained to be determined?.
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