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Scheme 1 Derivatization scheme of 3 methods
HBA: 5-(2- )- (5-(2-Hydroxyethyl) benzoacridine) ; BAEIC: 2 )-
(2-(Benzoacridin) ethyl-imidazole- carboxylate) ; DMAP: 4— (4-Dimethyl-
amiopyridine)
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Scheme 2 Isomerization mechanism of 2-( benzoacridin) ethyl-imidazole- -carboxylate derivatives in
aqueous acetonitrile
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Table 1  Fluorescence intensity of BAEIC-decylamine in the presence of varying amount of water and corresponding calculated

percent ionization § values

Acetonitrile Methanol
H,0
% V/V) Aem ' Quenching 'Pe;rce'nt Aem ' Quenching 'Pe;rce'nt
( nm) Intensity constant 1onization ( nm) Intensity constant ionization
K(x1072) 8(%) K(x1072) 8(%)
100 523 425 2.49 58.08 523 425 2.34 56.58
90 520 586 1.46 42.21 522 601 1.25 38.61
80 517 735 0.85 27.51 520 684 0.97 30.13
70 515 819 0.61 19.23 519 758 0.75 22.57
60 514 830 0.66 18.15 517 797 0.68 18.59
50 510 870 0.59 14.20 516 871 0.45 11.03
40 510 885 0.65 12.72 513 903 0.38 7.76
30 507 909 0.69 10.35 513 928 0.33 5.21
20 506 946 0.64 6.70 512 939 0.38 4.08
10 501 957 1.07 5.62 511 958 0.39 2.14
0 484 1014 510 979
(note) : BAEIC- 1.0x107% mol/L; F, K (@) 8
3) (Final concentration of BAEIC—decylamine in each aqueous acetonitrile or methanol is kept at 1.0 x 10 ~® mol /L; F, was meas—

ured in 100% acetonitrile or methanol. K values were calculated according to the Eq. 7; & values were calculated according to the Eq. 8

in each corresponding K value obtained) .
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Fig.1  Chromatograms for standard aliphatic amine derivatization
A: (One step method) ; B: (Two step method) ; C: (Intermediate reaction) ; D:
(Derivatization in the presence of a small of quantity water) ;  (Peaks) : Cl. (Methylamine) ; C2.
(Ethylamine) ; C3. (Propylamine) ; C4. (Butylamine) ; C5. (Pentylamine) ; C6. (Hexylamine) ;
C7. (Heptylamine) ; C8. (Octylamine) ; C9. (Nonylamine) ; C10. (Decylamine) ; C11.
(Undecylamine) ; CI12. (Dodecylamine) ; DMY : (Dimethylamine) ; HBA: 5-(2- )-
(5+(2Hydroxyethyl) benzoacridine) ; BAEIC: 2~ )- (2+(Benzoacridin) ethyl-imidazole- —

carboxylate) ; (HBA),: (2- )- (bis«(2-Hydroxyethyl) benzoacridine) -carbonate) »
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Fig.2 APCI-MS/MS spectra of representative decylamine derivative: MS spectra(A) MS/MS
spectra( B)
3.4 N
C 21 fmol ~43 pmol
N (S/N=3) 2 43 pmol
6 0.05% ~0.08% 1.9% ~2.5% o
2 N N N N
Table 2 Linear regression equations correlation coefficients detection limits linear range and MS data of amine derivatives
APCI-MS
Amine Regression Correlation LOD Linear range MS(M + H) * MS/MS LOD
derivatives equation coefficient (fmol) (pmol) (m/z) (m/z) (fmol)
Cl1 Y =2.417270 +6. 626650X 0.9991 79 0.3~10.7 347.7 290.7 272.6 246.4 610
C2 Y =5.506290 +33. 09517X 0.9992 17 0.08 ~10.7 361.7 290.7 272.6 246.4 544
C3 Y =2.578320 +37. 58286X 0.9999 29 0.08 ~10.7 375.6 290.7 272.6 246.4 825
C4 Y =2.150190 +35.03495X 0.9998 29 0.08 ~10.7 389.6 290.7 272.6 246.4 731
(03] Y =3.742540 +39. 59094 X 0.9999 25 0.08 ~10.7 403.6 290.6 272.5 246.4 772
C6 Y =5.057960 +39. 26561X 0.9998 20 0.2~10.7 417.5 290.5 272.5 246.4 727
Cc7 Y =12.02493 +41. 12445X 0.9993 8.6 0.08 ~10.7 431.5 290.5 272.5 246.4 709
8 Y =2.690940 +40. 52561 X 0.9999 19 0.08 ~10.7 445.5 290.5 272.5 246.4 795
C9 Y =6.698310 +39. 81492X 0.9999 8.7 0.2~10.7 459.5 290.5 272.5 246.4 794
C10 Y =3.618940 +33. 64824X 0.9998 23 0.2~10.7 473.5 290.6 272.5 246.4 766
Cl11 Y =2.522100 +29. 78792X 0.9998 35 0.08 ~10.7 487.5 290.5 272.5 246.4 774
C12 Y =1.677860 +30. 71303 X 0.9999 25 0.2~10.7 501.6 290.3 272.5 246.4 763

Y: (Peak area) ;X: (Injected amount) pmol; (Linear ranges of APCI-MS were not tested) o
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Fig.3 Chromatogram of aliphatic amine from water in Yihe river
1 C(Chromatographic conditions and peaks same as in Fig. 1C) .
3
Table 3  Content and recoveries of aliphatic amines from water in Yihe river
Ami Amine in MS ™™ Recoveri Ami Amine in MS ™™ R .
derirvr'l;lr}Ses river water MS identify eE(()j/Vce)rles deri'\]/r;lr}Ses river water MS identify ezg/\;e)r 16
(ng/L) ' (ng/L)

Cl 2.558 Yes 99.3 C7 0.259 Yes 100.8
Cc2 * 100.1 C8 0.121 Yes 99.9
C3 0.075 Yes 98.5 c9 0.015 103.1
Cc4 0.049 Yes 101.4 C10 0.013 101.2
C5 0.067 Yes 102.2 Cl11 0.051 Yes 98.7
C6 0.364 Yes 103.6 CI2 0.152 Yes 100.5

(C2 was not determined owing to co-eluting with unknowcomponents) ; # s
(The component was appraised by the online mass spectrum simultaneously) -

HBA N.O BAEIC 3
0 : BAEIC
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Dual-Sensitive Probe of 2-(Benzoacridin) ethyl-imidazoled -carboxylate
for Determination of Aliphatic Amine with Fluorescence and Online
Atmospheric Pressure Chemical Ionization
Mass Spectrometry Identification

FU Yan-Yan' LI Xiao-Yan' SUN Zhi-Wei’® QIN Xue-Qin' XIA Lian' >’
SUO You-Rui® LI Yudin® YOU Jin-Mao ">
"(The Key Laboratory of Life-Organic Analysis Qufu Normal University Qufu 273165)
*(Northwest Plateau Institute of Biology ~Chinese Academy of Sciences Xining 810001)
* (Graduate University of the Chinese Academy of Sciences Beijing 100049)

Abstract With comparison of three different methods for the marking of amines compound an optimal deri—
vatization method was selected. 5—(2-Hydroxyethyl) benzoacridine (HBA) reacts with coupling agent N N'—
carbonyldiimidazole (CDI) to form an activated amide intermediate 2—(benzoacridin) ethyl-imidazole -carbox—
ylate(BAEIC). BAEIC which is dual-sensitive probe reacts preferably with amino compounds at 80 °C in
the presence of 4-dimethylaminopyridine (DMAP) catalyst in N N-dimethylformamide (DMF) solvent to give
the corresponding sensitively fluorescent derivatives with an excitation maximum at A, of 280 nm and an emis—

sion maximum at A, of 510 nm. BAEIC-amine derivatives simultaneously exhibited high ionization potential

with percent ionization ( changing from 5. 62% to 58. 08% in aqueous acetonitrile and from 2. 14% to
56.58% in aqueous methanol. Derivatives were not only sensitive to fluorescence but also to MS ionizable
potential. The fluorescence detection limits(S/N =3) were 0. 12 —=0.59 pg/L. The online APCI-MS detec—
tion limits were 1.9 — 14 wg/L(S/N =5).

Keywords High performance liquid chromatography/mass spectrometry; Aliphatic amines; 5—+2-Hydroxy—

ethyl) benzoacridine ; 2-( Benzoacridin) ethyl-imidazole- — carboxylate
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