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Fragmentation process

There are 3 type of fragmentations:

1) Cleavage of bond
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Fragmentation process

There are 3 type of fragmentations:
2) Cleavage oP s bond (rearrangements)
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Fragmentation process

There are 3 type of fragmentations:
3) Cleavage ofComplexrearrangements
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Fragmentation rules in MS

Intensity of M * is Larger for linear chain than
for branched compound

Intensity of M * decreasewith Increasing M.W.
(fatty acid is an exception)

Cleavage idavored at branching
C reflecting the Increased stability of the ion

~A

Stability order: CH 3* < R-CH,* < 3>CH* <R—C
R

RO
R CH<
RO
Loss of Largest Subst. Isimost:favored



lilustration of first 3 rules (large MW) ALKAN ES

[M-*+] Decrease with Increasing M.W.
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Cleavage is Favored at Branching
=> Loss of Largest substituant
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FIGURE 2.6 (a, b). Isomeric C,, hvdrocarbons.



Branchedalkanes
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M-*Is absent with heavy branching
Fragmentation occur at branching:largest fragment loss



Relative abundance

lllustration of first 3'rules
(Linear alkane with Smaller MW)
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Molecular ion is stronger than
INn previous sample
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» FIGURE 7.6 Mass spectrum of octane.
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lllustrationoffirst 3:rules

(Branched alkane with Smaller MW)

43 Molecular ion smaller than
\, linear alkane
CH,
| L
CH,—CH--CH; Cleavage at branching is
MW, - 58 favored

» FIGURE 7.7 Mass spectrum of isobutane.



RELATIVE INTEMSITY

Rule 3 Alkanes

Cleavage Favored at branching

100 - 3
Loss of Largest substituent
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Fragmentation rules in MS

4. Aromatic Rings, Double bond,Cyclic
structures stabilizeM *

5. Double bond favor Allylic Cleavage
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7 of Base Peak
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FIGURE 2.6 (¢). Cyclohexane.
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Fragmentation rules in MS

6. a) Saturated Rings losa& Alkyl Chain
(case of branching)
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Fragmentation rules in MS

7. Aromatic Compounds Cleave inb

A4

C Resonance Stabilizeldopylium
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Fragmentation rules in MS

8. C-C Next to Heteroatomcleave leaving
thecharge onithe'Heteroatom
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Fragmentation rules in MS

9. Cleavage of:smallneutral molecules
(CO,, CO, olefins, HO .. & . )
Result often from rearrangement
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Alkenes Alcones
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Alkenes

AI kenes Facile Migration of Double Bond
=> Difficult to localize Double Bond

Allylic Cleavage
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FIGURE 2.7. B-Myrcene.



ArOmatIC Mt . S5Fanilizey
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Rule 7 :Cleavage in 3 of aromatic ring
-> Tropylium ion
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o ’,H - {Hz20 and CHp=CHjy) 1-Pentanct bW ES

Alcohols -
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FIGURE 2.9. [someric pentanols.
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lydroxy compounds
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Phenol
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RELATIVE INTENSITY
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Aromatic Ether Molecular ion is prominent
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Cleavageiinb of aromatic ring
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. . l B 59
Aliphatic Ether ™ ~
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