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Abstract: A mass spectrometry method was established to distinguish the position
isomers of coumarin rapidly by using breakdown curves. The dynamic collision energies
of 2-40 V were applied to the position isomers, and the breakdown curves were drawn
by a pair of fragment ions with the same molecular weight and greatly difference abun-
dance percentages in position isomers. Herein, the rapid distinction of monosubstituted
linear furanocoumarins (LFCs), disubstituted LFCs, angular furanocoumarins (AFCs)
and simple coumarins (SCs) was realized by this method. The possible fragmentation
mechanisms of disubstituted LFCs, AFCs and SCs were deduced according to the abun-
dance differences of fragment ions based on the high resolution and high sensitivity of
mass spectrometry. The results indicated that the breakdown curves of 4 pairs of 5, 8-
monosubstituted LFCs, one pair of disubstituted LFCs, one pair of disubstituted LFCs
and AFCs as well as one pair of SCs were obviously different. This is the first time to
distinguish the position isomers of coumarin mentioned above by using breakdown
curves. Moreover, the fragment ions with marked abundance differences of three pair
position isomers of coumarin including 5, 8-disubstituted LFCs, AFCs and LFCs, disub-
stituted SCs were reported by breakdown curves for the first time. This method is

simple and can quickly distinguish these seven pair position isomers of coumarin without

standards.
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1EME Ry : R,=OH, R,=H

#F®: R=H,R,~OH

RRRTHIZE: R;=OCH,CH=C(CH,),, R,=H

SRKHT#IZ: R;=H, R,=OCH,CH=C(CH;),
S EE:. R,=OCH,CH(OH)C(CH,)CH;, R,=H
SfbET#IZ: R,=H, R,=OCH,CH(O)CH(CHj,),

A @R : R,=OCH,CH(OH)C(CH,)CH;, R,=H
kA L RTHAZ: R,=OCH,CH(OH)C(CH,)CH;, R,=H
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Fig. 1 Chemical structures
of 5,8 monosubstituted

linear furanocoumarin compounds

1 XE&HES
1.1 UHE5%E

Agilent 1290 #8 = % AH € 7% Y . Agilent
6550 B T 2F DU A FF AT I T)- 5 R 5 35 A
Agilent Mass Hunter Qualitative Analysis
B. 07. 00 # 4. 3£ [ Agilent 24 8] 77 s Milli-Q
K ) £ 4 56 [§ Millipore 23 H] 7 fi s AT 201
B 1/10 7 H R 55T Mettler Toledo 23]
7l s KQ-500E 1Y P ¢ 35 e o - B Ll iy 75
A PR 2 7] 7
1.2 #E 5

MG HEE 3% 00 : 35 B Fisher 24 A 7
at s SR (BTIE00) 56 [ Sigma 24 W) 77 i s £ 1
B Crpral) At st T A R STHE LS A i

A
oMo

8-H SR BRI T 3

O

/ X

O 0 o)
O\/Y

MBS

O

AR

YEIR T35

O/
x
A A
4 m
o 0”7 0 |o 07" o

BOARAEMIZR

B2 3MUBMREZRLXUGUHEN

Fig.2 Chemical structures of three pairs of disubstituted coumarins
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Fig. 3 Energy curves of 5,8-monosubstiruted linear furanocoumarins
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