® recognise and write mechanisms for the elimination of H2O in
the mass spectra of 2-substituted benzyl alcohols, and appreci-
ate that such ortho effects generally are useful in distinguishing

1,'2-disubstituted aromatic compounds from their 1,3- and 1,4-
disubstityted isomers.: |

9.3. FRAGMENTATIONS OF ETHERS

Ethers and alcohols are isomeric compounds eg diethyl ether,
CH3CH,0CH,CH; and butanol, CH3CH,CH,CH,OH; benzyl al-
cohol CHsCH,OH and methoxybenzene CsHsOCH3, so it is inter-

esting to ask the question, can mass spectrometry readily distinguish
between them?

Firstly ethers tend to show more intense M* than the isomeric al-

cohols, though they are still rather weak. They fragment by primary
cleavages similar to those occurring in alcohols, ie

b= . 1
) : M CH =0 —CH_R (A
R —[(EH\‘-—J‘@'# € + 2
2 2  R—CH_—0 '-_--BCH2 (B)
R' | 2
to give oxonium ions A or B of m/z 45, 59, 73, 87 ... , which are

+ .
isomeric with the R{R-C=O0H ions found in alcohol spectra.

However, ethers show a further easy fragmentation which is not
~ found in most isomeric alcohols. This is the loss of a neutral alkene
derived from the remaining alkyl substituent in A or B:

+ + |
HC=0 TGH, — H,C =OH + CH,=CHR,
H—@—R
—R,
f msz 31

A
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. Fig. 9.3a. Mass spectrim of ethyl ]-m_e{hylpl'opyl ether

(i) .. .
CH;CHa—CH-0—CH2CH3~_;
() (i) , (i)
CH; |

. _&—CcH
CH;CH; + CH3CH=51(IJH2 CH; + CH3CH2CH-O‘\\’(,: :

H—CH> ' : H’CHZ
m/z 73, 51% - m/z 87, 4%

R A

H,C=CH, + CH;CH=0OH  H;C=Hz + CH;CH2CH

m/z 45, 100% m/z 59,20%

1 : 4
Fig. 9.3b. ' Fragmentations of ethyl I—methylpmpyl ethe
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2\ H _ .
O);‘H / . +
2 - -H - -HC=CH
@ 963 +HpC=0  —— 38
: ' _' . : : , : miz 51
miz 108 mlz 78 miz 77
: ol : —CH30' -

OS/\CH3 .
—CH3¢ + -:C=0 @ —IiCECH C4Hs'
454 *23.4
’ m/z 39

m/z 93 | m/z 65 S——_

- Fig. 9.3c, Fragmentations of methoxybenzene

' -ngFljg" 9-3¢, the mechanism of the loss of CH,=0 has been
ather vague. Can you supply it? _
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Fig. 944, A

Have a closer look at Fig. 9.4a, the mass s
droxybenzene itself. What strikes you as i
and what neutral fragments do you think are being relegs

39

E LhL.IlLL[J_JéL.I I il

OH

M, 94

65
66

m/z

when m/z 66 and 65 are formed?

94
mt
B
100 T

lass spectrum of hydroxybenezene (Phenoy)

pec_trum of hy-
peculiar aboy,

ed
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Fig. 9.4b. 2-Mezhylhydroxybenéene
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Fig. 9.4c. 3-Methylhydroxybenzene
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Fig. 9.4d.  4-Methylhydroxybenzene
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Ow an ortho effect which causes the

Open Learning

2-Methylhydroxybenzenes sh
elimination of H>O0:

- Ho M L5
#“‘ Nou

m/z 108 m/z90(28% in Fig 9.4(i))

N

while hydroxybenzenes with lo:
both benzylic cleavage:

CHy$-R -
HO ' —— HO- |

and a six-centred hydrogen transfer process mvolvmg a 5- hydrogen
from the alkyl chain, if it is long :

nger saturated carbon chains undergo

€nough to have one:

m/z 108

This means that both #;

/2 107 and 108 may be present in the spectra
of such compounds,

Now try SAQ 9.4a to see if you can identify an unknown phenol
from its spectrum.

»
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Hed e | i
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‘ Fig 9.4e shows the mass spectrum of a phenol,
~Unknown 10. Interpret this spectrum and sug-.
gest a structure for Unknown 10.

s ;9,7 107
80- g

22

miz s

E ha PP

' Fig.94e. Mass spectrum of Unknown 10
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