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Fig.1 EI-MS of acetanilide (a) and p-aminoacetophenone (b)
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2.1 ZEHFEREFOHMESWIERL TOREE

[ Ph-NH-CO-CH3 J* = [Ph-NH-CO}* + oClH; [A]
[1] [2] [3]
= [Ph-NHoJ* 4+  CO=CHy [B]
[4] 5]
~  [PRNH]* 4+ «CO-CHs (€]
[6] [7]
= [CeHglt 4+ eNH-CO-CHy (0]
[#] [9]
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[Ph-NHo]* — [CsHs]* + CNH [E)
[4] (10] [11]

- [CeHs]* + eNH, [F]
[12] [13]
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Table | Mass and energy values (E) of molecular ion and fragments of acetanilide

No 1 2 3 1 5 G 7
M 135 120 15 a3 42 92 43
Efau.) —434.7849 -395.2606  -39.3298 -283.8502 150.8709 -283.5167 ~151.1113
No 8 9 10 11 12 13
A 77 58 66 7 T 16
Eilau.) —-328.2881 -206.1247 191.4425 523194 =228, 2881 55.2451

HEoWr-omERERMEES TAHORERR. AF RFEORMENSMERE, R
BEN MR RIEERTRAGEN, EAESHTPEINER, BKE(AF) /b, MENE
FH, LREFENBEN AF FITE2
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Table 2 AFE of possible decomposition reactions of acetanilide
A B C D E F
AE (au.) 0.1945 0.0198 0.1569 0.3720 0.1282 0.7667

MHREGRRL . MASHS B RBEREER, HWEIVRFHRE, RRYCH 03 A
BF B LERK. - SHRWEEY E L F TR, EERECh o6 AT RE
Wiy, HRSEE-E.
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[CHa -CO-Ph-NHa)* — [CH3-CO-Ph]* +  eNHa [G]
[14] [15] [16]

—+  [CO-Ph-NH.]*  + o('Hy [EL]
[17] [18]

—  [Ph-NHJ*  + «CO-C'Hy 1
[19] [20]
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[CO-Ph-NHs]* — [PhNIL[* + €O 1]

[17] [21] [22]
- [PhCOI* 4 eNH, K]

23] [24]
[CsHs-COPF 4+ ONH (L]

(25 ] [26]

B o/ 92 #H—HTR.

[Ph-NHoJ* = [CeHs)t  +  oNH. [M]
[21] [27] (28]

-  CsHY  + CNH [N]
[29] [26]
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Table 3 Mass{M) and energies( E) of molecular and possible fragments of p-aminoacetophenorre

Ma. 14 15 16 17 18 18 20 21

M 135 119 16 120 15 a2 43 o2
-Elaas.) 4347991 3T9.3121 0 55.2450 3953157 393297 28304000 1511112 2R3 1400

Nao. 22 23 24 25 26 v 28 29

M 28 104 16 o3 ar 76 1G 05

~Efau.) 1120803 3399216 552450 3023808 023194 227.7564 35,2450 190.7738

HiLh £ &5 R EIEA REME AE M7 T 4.

¥ AMBEXZREHOREGIREEN AL
Table 4 AE values of possible decompaosition reactions of paminoacetophenone
G H I 1 [ I M N
AFlan.) 0.2419 0.1535 05478 (n.0HN54 01491 0.GT55 0, L3855 (104G

P& 4 B, FEMRSWEIE H REMEH AF B/, BUSREN 0 RESEE Bt
120 YRR RIS ILRREAL. R EoRE RSP, I8 AL Rob, AR 02 MRAH
TFHBRA LS. ER=2084,. N8 AL R, TR 65 FIFE R R L EA LSRR R,
REEEPEANSE—F LSTERRMBANSHEE—H.
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Study on Unimolecular lon Decomposition Reaction Machanism of Acetanilide and
p-aminoacetophenone
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Abstract  The mechanism of unimolecular ion decomposition reaction of acetanilide and p-
aminoacetophenone has been studied from both the experimental and the theoretical aspects, Ex-
perimentally metastable peaks were determined by linked scan of magnetic field and electrostatic
field in mass spectrometer. Decomposition pathway of the two compounds in mass spectrometer
was obtained theoretically, on the basis of molecular orbital theory, ab inilio calculations with the
3-21 basis sets have been used to investigate the variations of coergy in reactions. Total energy
difference (A FE) between parent ion and decomposition product was obtained by caleulation, Ae-
cording to the principle of the stability of product and of favourable encrgy, the reaction of least
AE s dominat in the competitive decomposition reactions. Caleulated result and that of analysis

by mass spectrometry are in aggrement.
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