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e TR ET S-Fx B LRI 2 HEAY BEER B & BY
N H LC-APCI-MS %M E i

AH¥e3e ) INEAR, BRIRE, aFiE, kAW, T ER, LR
(1. HERE PR FA YRS i, 5T 810001 ; 2. i BN K=t 54k T2k
AT HLA T I S Se s, i 273165 3. HERMEBEAF S A2 B, JbRT 100049)

WE AT, 2-(12- 80V BER ) -4 TR (BAAA) 5 N, N'-FRFLXUKIE ( CDIL) 46 A A= BB
HIDESCHRET 5B BRIR A I SRR (IEBA) . IEBA 75 DMF Y50 rh 5 B Ak 4 W00 W 04 Bk e 405 A ) R AT
B HRFINDEN, B BRSBTS B TILRR ). IR A WA N T BSR4 Ak 6 B 4 5
10 ~57.32% M0 ~62. 14% JEFE M. mARIEFEF AL A /A, =272 nm/505 nm. 12 BN A P 2¢
ek R YEFEI R 0. 15 ~ 0. 50 ng/mL, FEZR APCI-MS A H PRV 1. 43 ~8. 51 ng/mlL.

KR WAHO RS- TR A BT 2-(CRIFITBERR ) - LR 5 5-FRIEPKMEZR I 1Y BERR

FESES 0657 XEARIRE A XEHS  0251-0790(2009)11-2146-08

REBNERE D) BAT R TR, I fEHE AR B | IR B0 R G, A 281 9 A A U
JERTEGE . PRI A BA S, 5 55 AN ALY BRI [l B RN, A SR EBUE
Pe——N-EAS A A 0 DRI, T i SR ORI R PR e S B R D5 i, XHR AP IR BE K
NFAERRA R TR L. BT, RIS Tr ik A SO Ak RS gk Y A (H
T 6 R BE MR 2 RG] 4R mA I R UL, SeE ek, SR AT s 5 AT A 2 — Ao S 5
Be. A E MRS, AR KR AE—LE B, A 6- S MEHEE- V- BRFA M G R T ( AQC) M i3
WIFEK i FRORARMIE, A TRREE B ; 4-50-7-M k-2, 1, 32805 me (NBD-CL) - 35 e K I W
MIRRE LS, WOLH) e

AR UEEH R T LR A AR SR IR i O R, SRITE B SR M R AR
B AR B TR ), ToIk S BUTE Lk i RABTOE S . AN S 4 1 — B B[R] I 3o 2 A i i 1
BB RET 721, SEBREE AR, 5k I IEfR (TEBA ) 5 i iR U™ 1, BA w20t
TGO AR (14 3 1L fE

1 SEIGESY

1.1 XFE5RA

Agilent 1100 2T BB 3% - S B AL (SEE Agilent A F]) , BL&VUITHE R | L E S AR
Bl ZOCRM g A ShEFE s, KA HLE IR (APCI Source ) 5 F-7000 #1550 60G T ( HA
Hitachi/ZA ) ; CARY300 Bio AUE4h-A] L4300t Carlo-Erba 1106 #ITZR 3 Y.

12 FORB NG BeAnERE i ( L1 Sigma 2N F]) 5 ONE (354, B3 EilHIAF) s N, N-ZH B EERE
(DMF, 4p#ral, REAREIFAF) ; N, N -FRAEE ke (CDI, dbnt A R AR ) & el 258 24
afi ) #liK i Milli-Q #E 4tk 2401 4.

1.2 KFER
3-EHE2-ZEHR | 3-N-RHE-2-Z8 R RN ZR I 0 BERR 43571 2 FRSCHR[ 15 ~ 17 ] 07k AR

Wik H 9. 2009-06-24.
FETH ., BEARBEIES (HHES . 20075016) F ERMAGE T TR 0 H (S . 328) ¥Hh.
R NG JUdE, 59, W, #U02, FENSHRYSEHE T & RAE B i R HAFSE. E-mail: jmyou6304@ 163. com
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2-(12-HEH-I WERR ) - L BR 94 ;. TEREAT 80 mL DMSO 1 250 mL = FUHE RN A 10 g A0V B
BRI 13 ¢ KOH, i3 FA#AE 100 CJa, % 13 mLIRZFRCEET 1 h WiRnse e, k8 $E 30 min J5
B, RS WEERSZE 300 mL KT, FIA 20 g KOH, MIFEGE #E 30 min, 42 sOES 7540 Kk, WA G
FAERRRE pH 2 8, i JEBRZ T, HFRRIE pH 2 3, Hrifvide, Kt ik Frigad EAE T4 b B KOH [
KR, HERER T pH 2 8. 0. g4, AR pH 2 3, M Ui EHAf. R EELR 3
W PR AR TS T IS ESS N, 15386, 7 ¢ &0 A, 77356.8%. m.p. 289 C; JTTEHT
MEME(%): C75.2, H4.33, N4.61; BIE{H (% ): C75.24, H4.32, N4.62. IR(KBr JEFH),
p/em”': 3320.98 (v, ), 3023.15 (v, ), 1605.94 (Ph—C=0), 1571.62, 1488.63, 1449.10,
1383. 14, 1293.15, 757.07, 658.65. LC-APCI-MS: m/z 304. 1([M + H] * IE & FH#i5L) ; MS/MS: m/z
245. 7 ( ik W RS BB )

5-FRBELBKMRE I Y BERER (TEBA) B985 A : 1] 250 mL =FUH R IKIMA 2. 0 g 2-(12-FE I 1Y BERR ) -2
2. 3.74 g CDI, 100 mL ZJEF150 mL —HAR, KHR S WA mm 1 h 5, FA 300 mL K, 4
FE 10 min, gk, K¥E2 W, MM ESS S 1R, SR EEAMA1.23 ¢ 72 53.5%, m.p. >239
C(HM#); TTESHTIEME (%) . C74.52, H4.20, N 11.94; FiB{E (% ). C 74.78, H 4.25, N
11.89. IR(KBr JEH), #/em ™' 3040.5(v, ), 3022.36(v, ), 1747.82(—C = O {EHRILDKIRE fE
Fid), 1643.00 (—C = O 7EN(BEFRH) | 1485. 83, 1398.86, 1292.55, 1226.79, 750. 64. LC-APCI-
MS: m/z354.0([M +H] * IEBFHEL) ; MS/MS: m/z 245. 6 ( i 24 515 BB 0 1) .

1.3 FREBRKEBIESH

BRI HehRES, , FH DMF BC il Sk BE R 0.1 mol/L (5 ME VA W, AH I AR vk BE B 107 e 5 o0 v W
(5.0 x10 " mol/L) Jf] DMF Hi B al. MERAMFREL 15. 15 mg 2-(12-2KF- NV BERA ) -2 B2 ( BAAA) , Ji] DMF
ERZE 10 mL, WEHN 5.0 x10° mol/L. HEFHFREL 17. 65 mg IEBA, F DMF & £ 10 mL, WE K
5.0 x 10~ mol/L. HERGFKEL 0. 10 g CDI, J DMF EZ % 10 mL, ¥JEF N 6.2 x 10 "% mol/L.

1.4 BifERRIEEY

{3 FE . Hypersil BDS € #F(200 mm x4. 6 mm, i.d. 5 wm). WEIAH A 30% 25 (0. 03 mol/L,
pH =4. 75 BYH R/ ZoKZ i) , st B: 95% L. BRIEVERFE . 0 ~30 min, H 10% B % 100%
B; 30 ~40 min; 100% B ££4F 10 min. PERLHGAE A 1. 0 mL/min, #EFER 10 wL, AR 30 °C. 2EHk
R FHEAS 5128 272 F1505 nm. ik saf . KRS ER (APCL) , 1EE R, Bi%5E T 413
kPa, THRILEL S 1/min, THARE 350 C, SILIREE 450 °C, BANE AL 3500 V, HLALHLIT 4000
nA.

1.5 743

KHE 1 FR 3 BT A AT R AT

I A(—2E) . R 2 A 88 wL DMF, 200 wL BAAA, 162 pL CDI % 50 pL fichrifi
W, #EET 80 CARB IR N 5 min, 5EEEJEHC 10 wL A 190 wL ZJERREUERE.

7 BOWAEE) « ARUIA 2 P A 88 wL DMF, 200 wL BAAA J%2 162 wL CDI, %5 T 60 °C
KGR N 20 min, ff BAAA 5 CDIYE AR B EMA TEBA, SRIGHNA 50 wL I8R5 B AR AT,
FEET 80 C AL S min, SEEEJFHL 10 WL MZNE 190 L FREUEFE.

FrE COPRARE:) « R 230 T A 250 Wl DMF 150 wL R4 B bR IEA T, A 200
pL IEBA, %5 80 C AL S min, FEEEJFHL 10 pL iITA 190 L ZNEH BEERE.

1.6 HmabiE

FREL 50.0 g 3, 200 mL 84545 3 YR A IR 30 min, &HF08W, FIHF RIS, WEEL 2
T, AV 80% LNGTHEMIG T 4 C A M7 H.

1.7 BHEFLMHIT

Hal A IEBA iAW EHZ R T8 N, O Ze3R s 3403+, BT N FIEkEE O Je 4k THEsk
AIRTOLZERE , 43 PR SRR AL AR AR 25 5 (LI 2) .
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Fig.1 Derivatization protocol of methods A, B and C
IEBA: 5-[2-(1H-imidazol-1-yl) -2-oxoethyl ] benzo [ b ] acridin-12 (5H ) -one; BAAA: 2-{ 12-oxobenzo [ b ] acridin-5 (12H ) -yl | -acetic acid;
ACDI: 1H-imidazol-1-yl-methanamide.

0 q 1
CH—C—NHR CH:—C—NHR CH,—C—NHR
N 5\ +H" g"\
—
@O 0° OH
A D AD

Fig.2 Isomerization mechanism of IEBA-derivatives in aqueous acetonitrile
3% AN R IR X Sl i A AR T R = 48T, RN TERS T D. D i ISR
T AWENE T, WMHEZFT [ H] R E T AD, REO T RO, HE KR 51K
ANEF T TR(H,0) BRI . MRS R 45 7 AU BE R A5 e KGR e, B Al 457>
T ATEAARR T A 50 B T (0) 1. 75 A TEAKARAHUE R NFELE T 501 .

A+ B——AB (1)
Hob A AT, B RTATR(L0) . AB PR T . FRK s i 4w b
__ [AB]
K=Tal- (8] (2)
Fob (A, [B] FILAB MM RO P AR | A4 TSP A2 fl, T 40 B F Ak (o) AT A LW
[AB] _ [AB]
O=TAl, T[A] + [AB] 3)
AL B AR A BRIV ML AT, . FOR RS F, . T A1 R
F,=K'®,[A,] (4)

KA, K SAEAHRR R, o A T =%, M350 A pilFIu)s, B4 A Mg N F,
R F AT ERR R

F=K'® (1 -8)[A,] (5)
A, §=[AB]/[A],, &G (4)F1k(5)
F,-F  KW®[A,]

FTR(-8)[A,) (6)

K (6) AIfifE N
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Fo-F 5
F 1-96 7)
PR (7)) 35 R
(F/F) -1

MR RV B B 28 TR T 5668 8, st (8) ATSRAS ML (9 77 43 8 T4k & 1.
2 FER5R

2.1 TRENIEER

YR AR R4 TAR H,0 B, BEZTEIE (10 ~70 °C) (THE, 4T IEBA 2L L.
B PR Tt = R A A S R o R R T O VTR TR R, A BB AR /N, DT K
T RN FHHER D FRAEE K LR, dEiR S BE B HRTH &, 26 7 R, MXT R
FEREAE .

MR PR FL TR H,0 (B H i) B, #%T TEBA 2658 B BETEE (10 ~70 °C) B FF i
TR, T IEBA 4 FHRERMSS K, e TN SMIER, RSk TR @ IEREMR 1:1 ~1:n
(BEJRLL) W&, DA B8ORS 1500 4 F R LS80y, (2 i i bl v B e i b ™) DA e
5K FAaE a8, CATEA MR Z5H, BRI B B e S HR A o i o SR A A 5 2 ) 71
Ak, AT 38 A8 ek J3E 1 1 o 348 5 2 i

MAKMPAUAR (NG, WEE) 4 TE R SR, BiE R R h B45 TR B R RN, 2R
JERRAR , X FERARE T 5 T4 TARTE BN 2 B B9 22k 8 11 S 80O R K U453 X TEBA
PRET > FAEANRI MR B 19 06 B FR /K is b i 4 B FA TS A5 R8T 1. i 1 v L, B 7
BT RIREE RGN, BB BRHTREAL, BRI K A B, P a247 nm, PEPLEL 12
nm. BIE L, HAE S (HS5 I ATK IR BU BN 24 X FR (8 =0. 763 +0. 2569, r=0.9927, ¢ A
IKEIAETTEL, 0 ~60% ), (B ZIE K AR50 T 60% Ja IR B2t ¢ R, X FE IR 418
MR E C G PR BB AR 25 5. DU BSOS A5 B RIS 3, KB i TE 0 ~ 50% B4 R (6 =
1.108 +0.315¢, r=0.9914) , /K&t 50% 5 WM e Letk. iR E 73 251k & (EARGFHb ik 1
PRET 43 F16 LR H B3 sh AR A 22 P LA R G 19 s 5 1L g

Table 1 Fluorescence intensity of IEBA in the presence of varying amount of water and

corresponding calculated percent ionization & values ~

Volume fraction Acetonitrile Methanol
of Hy0 in Emission Relative Percent Emission Relative Percent
solvent( % ) wavelength/nm intensity/a. u. ionization, (% ) wavelength/nm intensity/a. u. ionization, 8( % )

100 520 309 57.32 518 265 62.14

90 515 419 42.13 517 318 54.57

80 511 496 31.49 516 388 44.57

70 507 550 24.03 515 481 31.29

60 506 612 15. 47 514 556 20.57

50 505 629 13. 12 511 586 16.29

40 503 639 11.74 509 602 14. 00

30 501 656 9.39 508 626 10. 57

20 499 680 6. 08 506 647 7.57

10 495 700 3.31 506 662 5.43

0 473 724 0 506 700 0

# Concentration of IEBA in aqueous acetonitrile or methanol is kept at 5. 0 x 10 =7 mol/L; F, is measured in 100% acetonitrile or methanol ;

6 values are calculated according to Eq. (8).

IEBA ) 50% LS5 0 x 1077 mol/ L) M KA AR ST 73 5124 272 F1505 nm, ZOEOLHE
DL 3. phIE 3 AL, T IEBA 3 AR RS B B R, MR A (A, =505 nm) B AREHOL.
TESERR LC 23 sE b, X —Fe A F) TR S i iy T, i A6 R U
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2.2 fTHELEH

VEFHERNE . TR, 580 . W St Z e g TR T L VAR L T RE LIS ] AT A Ak 7 AR
M. Xof 3l 2 RIS [ (4 25 22 45 SR 3R W, AT AR IR Ry 80 750
C | WE 5 min W EA & ATA 25, gt 600
WG . N, N-ZH B Bt (DMF) | — LR
(DMSO) , Nl , T2 g F = & 6 T ) i
frs8, S5 DMF 25 H d5 i ARG o 1o ( H:
FEEAER 100% ). PIER . A BE A = S H B 4
tH10% ~25% [ AR, 3X 3220210 S HATT A= ) el i T
TEMR 730 T ELAT B N R P G k. 5 DMF 200 300 4uuﬁmnsuu 600 700
I, DMSO Fll ZFR g 25 H 90% ~ 94% 1) =% Fig. 3 Fluorescence spectra of IEBA
LG v B DMF VB 8 Iz 2y s50]. e R R itk a. Excitation spectrum; b. emission spectrum.
SPFROIERE L, XTI A RIB  CDI B FRAEST T 5%, 55401, 24 CDI 5 BAAA HUBE/R LN
3, AP RGA RS  RSERIIN CDI AP, 723 TS, 3 B i T b CDI 5 M A
1 H- O FF I ( ACDI) PR 94, S0 R FH 3 RRATT A 7 1t 12 FRBRIDTIEHE AT (50 4080, 453 00
&l 4.

272 505

450

300
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800 |
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b
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:E m
Cl c7fC3 4
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0 QI : 1 A 1 1 1 1 g I 1
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Fig.4 Chromatograms for standard aliphatic amine derivatization

a. Method A; b. Method B; c. Method C; d. derivatization in the presence of a small of quantity of water. C1; methylamine; C2: ethylamine;
C3: propylamine; C4: butylamine; C5: pentylamine; C6: hexylamine; C7: heptylamine; C8: octylamine; C9; nonylamine; C10; decylam-
ine; C11; undecylamine; C12; dodecylamine; BAAA; 2-[ 12-oxobenzo[ b]acridin-5 (12H) -yl ] acetic acid; IEBA ; 5-[ 2-(1H-imidazol-1-yl) -
2-oxoethyl ] benzo[ b ] acridin-12 (5H) -one.
PG 4 R, AT A 4 2 o) S50 JRIRE T2, CDI & %6 SHIE i)
& ACDI, BAAA [R5 Hhal{& ACDI B & — M8 R BUR L R, T S 80005 4 7= R AL, R
Jrd BB 4 ik o) 5SS b A IEBA, Hm B {5775 C(El 4 #hEk o) M A B B AKX & F
R P R4 AR CDL, MRMAJG , 305 A —F, SRt /e 5id i CDT SO A b a4
ACDI, FEG=REM. Jik C(E 4 ik o) R— M IRECEZBUR SRR, Fefimmt ™. FILRE S i SL %
W AT AE AL TR C. (EA R RS, YA At B /D KA AE T, A7 A= 4 ARG 7 58 25 FRAIG, Hp )
1 TEBA FUESR AR TR, AR RIF=8) BAAA B0 FE s (& 4 #hek &), EERFEZBKNGFES
AR IEBA 525K A%, 774k BAAA([M+H] "' : m/z304.1; MS/MS; m/z 246.0).
2.3 [ikfER
5 B A B RN P e B BE T [ —NHR, —N(R), ] XF ke, IEBA 40 TR AR T 550 n-mr
LA W AR, I, BS b IEBA-REATAEY N 45 h A 59 i itk B8 1L Re )y, sRimaesl b, find ™
YITE APCI-MS Z5/ T IR 5 5 B FIb e 1, JRBEAE T IEBA 20 T BURFIRES . FE/KAH I A HLIA
i, IEBA BAZARES Z) 7= A o0 T N B IG BE S M AR (DLIEL 2) , SEAAR A FIZRg R 851 AD 72 T45
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TR H,0 fE1E T, REMSAR b g fT B AR SHA4L) . T APCI-MS B P B0 e B S T
KA FE TR EE R, BRI o S P A %o i e o il R U & G

PREE 43+ TEBA SZ5HWRH, pH (RS2 a7 A= 0 10 2 6 B AT 15 25 74k e g, B pH (EA F
THOEME , Wik pH AR T RS % e, HIsem il s 7 2 5 sh 4 (30% LIEKEW) , 47531 H
R/ S /K G vh iR 22 pH =3. 75 1 pH =8. 65, FF-x%F FiREma N R BEAT 7 Xt HeiFos. S5RE0, BRIt
Tt WIAE pH =3. 75 IHAOZZYCIa N (E H pH = 8. 65 BHIE 1. 42 % (A3 KM ). pH =3.75 WAy RS & 7
DM BLAEZCIE KT pH = 8. 65 BRI N AE [ WLIE 5 (A) FI(B) ], X —45 1 5 1 70 8 A i I 45
BB 2514 T TEBA 20 F A9 N R FXE LB A — 3 SC B, M shAl pH <5. 0 i), Bk e+
TR EE S pH =3. 75 BHAYSREEAR Y, H pH B AR I A 1E AT A= 7 Or B B TRl A B S A8 4. 25 1850
FpiE R &R, SCEeEEH pH =4. 75 B sShAH.
10 (A) c12 @

o cn
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e
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Q
O
e

107 Intensity/a.u.
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7
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4 L
3 0f
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5 25
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Fig.5 Total ion current chromatogram for standard IEBA-aliphatic amines

(A) lon current chromatogram at pH =3.75; (B) ion current chromatogram at pH =8. 65.
DABSREAT AR AR PTEE W 6, BUig 24 ULIE 6 (B) #fEl. T m/z [M+H] ' ——m/z
286.4, m/z 258.6 Fl m/z 245. 4 WIFFAEEIE M ZRATT AR W) 2 0 AU SR

8 A) 20F

(B) [M+H]* miz 443 6

miz2864

443.6
258.6

i 6 1.5
(O
miz258.6 ] :

2 10 miz245.5

0.5 F

10-7 Abundance/a.u
=
T

10-7 Abundance/a.u

230.5

-286.4

e
I
A
0L L 1 1 1 | 0.0 L } 1 ‘ 1 1 1 (]
200 300 400 500 600 700 800 200 250 300 350 400 450
mfz mfz

Fig.6 APCI-MS/MS spectra of representative decylamine derivative

(A) MS spectrum; (B) MS/MS spectrum, inset: cleavage mode.
2.4 ZMEEEAFE, RHRMERM
SRS R AT AE IR C XA A A T e RIS, FERE R AE 22,5 fmol ~ 46 pmol T [ PN 1Y 4 1
[ J7 R | HH G R BRI H BRA T3% 2. A NE W e A7 A= M O R AH O R BT 0. 9995, ks i R
1£0. 15 ~0. 50 ng/mL JE [N, 764k APCI-MS £ H FRAE 2. 07 ~ 8. 51 ng/mL &[N (fF W HLE S/N =3 1F
B, BUSLMETL ). XF 46 pmol AR AT A PIF-4T 6 YA, O BA IRk I F1AE 1 AR P RH T A v 22 7
0.033% ~0.062% M 1. 72% ~2. 13% JE[FE .
Table 2 Linear regression equations, correlation coefficients, detection limits and

MS data of aliphatic amine derivatives

Aliphatic amine . . Correlation Fluorescence MS(M +H)*, APCI-MS
L Regression equation . o . MS/MS, m/z o .
derivative coefficient limits/ (ng *mL ™) m/z limits/ (ng -mL ~")
Cl Y =0.37298 +1. 45836X 0. 9995 0.16 317.7 258.7, 246.7 1.43

c2 Y =2.34028 +5. 1401X 0.9999 0.15 331.7 258.6, 246.7 2.07
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Continued
Alipl1§tic famine Regression equation Cnrrela.tinn . Fluorcscence_] MS(M +H)*, MS/MS, m/z . APCI-MS |
derivative coefficient limits/ (ng *mL ™) m/z limits/ (ng -mL ~")
c3 Y =0.53372 +4. 86138X 0. 9999 0.20 345.7 258.7, 246.7 2.71
Cc4 Y =2.33895 +3.33948X 0.9999 0.26 359.7 258.6, 246.6 3.36
C5 Y =2.32124 +3.13161X 0.9998 0.33 373.7 258.6, 246.7 4.00
C6 Y =0.27883 +2. 76496 X 0. 9996 0.28 387.7 258.6, 246.6 4.65
Cc7 Y =1.74897 +2.35189X 0.9999 0.45 401.6 258.5, 246.6 5.29
Cc8 Y =2.41021 +2. 12646X 0. 9998 0.37 415.6 258.6, 246.6 5.93
C9 Y =6.18825 +1. 80627X 0.9998 0.47 429.6 258.5, 246.5 6.58
C10 Y =3.02426 + 1. 66835X 0.9997 0.49 443.6 258.6, 246.6 7.22
Cl1 Y =3.46850 + 1. 60459X 0. 9999 0.50 457.6 258.5, 246.5 7.87
C12 Y =2.46146 +1.49140X 0. 9999 0.50 471.5 258.4, 246.6 8.51

# Linear ranges of APCI-MS were not detected.

2.5 KEREEmAVSHT

SRR R ) s o3 B P LA 7. AESRIBOR P I AR W5 e b 1 i (5. 0 x 107

WITEAC PR AA , AT SR P IR e 5 R A DR LR 3.

Intensity/a.u.

mol/L) , & HH5L

)

IEBA

Cc7 8

C9

Cll

Ci2

15

#/min

Fig.7 Chromatogram of aliphatic amine from water in soil

Chromatographic conditions and peaks C1—C12 as those in Fig. 4.

Table 3 Content and recoveries of aliphatic amines from water in soil

Amine Content of soil Amine Content of soil
L _ 1D Recovery( % ) L. ~ Recovery (% )
derivative sample/ (ng +g ™) derivatives sample/ (ng -g 1)
Cl 13.52 Yes 98.2 Cc7 4.54 99.2
C2 2.42 Yes 99. 6 Cc8 1.43 102.5
Cc3 10. 26 Yes 101.3 c9 1.69 101.7
C4 20. 42 Yes 98.5 Cl10 0.59 100. 4
C5 52.11 Yes 100. 8 Cl1 0.62 102.3
C6 ND* 99.7 C12 0.74 103.5

a. ID: componets were determined by on-line APCI-MS; b. C6 was not determined owing to co-eluting with unknown components.

3 &

i#

FIAGH & S N, O Z8JE T2 CIREN S-BRIEIRIRIEIF I BERR (TEBA ) , XMERAEYIHEAT T 45
i MRS AR TR TR ISR BRI R P A A 0 B AL 6 (B, SERh L T 3 FAs
[ 77 N IGERIATAE 38 SRR, Trik C 4 i AT AE AR 3. G055 CDT 45 518 B Hh R TE-
BA FEANMEAT ALK 250 T S AR 2 AT A W, RTEW AN BA SR ROt R, TR o A
AARRE S S TACRE ). BRI R YO8 | SRR | SRR BTN A, RS
P - SEARE A i i 8 D U M P00 R 2 R4 N T

Z £ X #

[ 1] BelinL., Wass U. , Audunsson G. , et al.. Br. J. Med.[J], 1983, 40(3) . 251—257
[2] GaoC. X., Krull I. S., Trainor T.. J. Chromatogr. Sci. [J], 1990, 28(3) ;: 102—08



No. 11 A3 5 RARAT 5-5 ok ek 3K FF ey w2 A 49 A B H LC-APCI-MS % ) € i 2153

[ 3] Dalene M., Lundh T., Mathiasson L.. J. Chromatogr. [J], 1985, 322. 169—176

[4] Onal A.. Food Chem. []J], 2007, 103 1475—1486

[ 5] Yurchenko S., Mélder U.. Food Chem. [J], 2007, 100 1713—1721

[ 6 1 Yurchenko S., Mélder U.. Food Chem. [ J], 2006, 96 325—333

[7] DengC., LiN., Wang L. , et al.. J. Chromatogr. A[J], 2006, 1131. 45—50

[ 8] Casellal. G., Palladino G. A., Contursi M.. J. Sep. Sci.[J], 2008, 31. 3718—3726
]

Motte J. C., Windy R. , Delafortrie A.. J. Chromatogr. A[J], 1996, 728 . 333—341

[10] Ahnoff M. , Grundevik I. , Arfwidsson A. , et al.. Anal. Chem.[]J], 1981, 53(2) . 485—489

[11] You J., Zhao W., Liu L. , et al.. Talanta[ J], 2007, 72 914—925

[12] You J., Liu L., Zhao W. , et al.. Anal. Bioanal. Chem. []J], 2007, 387 2705—2718

[13] CHEN Xiang-Ming(B& W), SHI Yun-Wei( fAiafH), ZHAO Xian-En (#X%2/2), et al.. Chinese Journal of Chromatography ( {3 )
[J], 2005, 23(6) . 642—645

[14] ZHAO Xian-En(#JGE), LI Yu-Lin(ZZEHM) , YOU Jin-Mao( Ju#E/%) , et al.. Chinese Journal of Analytical Chemistry (237162 )
[J7, 2007, 35(6): 779—785

[15] Allen C. F. H., Alan B.. Organic Syntheses[ J], 1942, 22, 19—23

[16] Marthaed W.. The Merck Index, 11th Ed. [ M], Rahway; Merck & Co. Inc. , 1988 7290

[17] Shitley D. A., Tatum W. E.. J. Org. Chem.[J], 1960, 25(12) ; 2238—2240

[18] XU Jin-Jun(¥44:%), WANG Zun-Ben ( E% 7). Fluorescence Analysis, 3rd Ed. (956438775, 45 = M) [M], Beijing: Science
Press, 2006 ; 49—61

[19] Youl., Zhang W. , Zhang Q. , et al.. Anal. Chem.[J], 2002, 74 261—269

[20] ZHAO Huai-Xin(B&X42E) , SUN Xue-Jun( FM%7E) | SUN Zhi-Wei (FMEf) , et al. . Chem. J. Chinese Universities ( 5 5522 f5 Ak 22

#)[J], 2009, 30(4); 675—681

Syntheses of Fluorescence Probe 5-[ 2-(1H-imidazol-1-yl) -2-oxoethyl | -
benzo| b |acridin-12 (5H ) -one and Its Application for the
Determination of Aliphatic Amines with LC-APCI-MS

FU Yan-Yan®, SUN Zhi-Wei'®, ZHAO Huai-Xin®, BAI Xin-Wei’,
SUO You-Rui', LI Yu-Lin', YOU Jin-Mao'*"

(1. Northwest Plateau Institute of Biology, Chinese Academy of Sciences, Xining 810001, China;
2. Key Laboratory of Life-Organic Analysis, School of Chemistry and Chemical Engineering,
Qufu Normal University, Qufu 273165, China;

3. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract  2-{12-Oxobenzo[ b]acridin-5(12H) -yl } -acetic acid( BAAA) reacted with coupling agent N, N'-
carbonyldiimidazole ( CDI) to form an activated amide intermediate 5-[ 2-( 1 H-imidazol-1-yl ) -2-oxoethyl ] benzo
[ b]acridin-12(5H) -one( IEBA) , which was a novel fluorescence probe. The amide intermediate (IEBA) re-
acted preferably with amines in DMF solvent in the absence of catalysts to give the high yields of derivatives,
which not only have high fluorescence sensitivity but also have strong ionizable ability. The optimum excitation
and emission wavelengths were at A_ /A, =272 nm/505 nm. The percent ionization 0 values in aqueous ace-
tonitrile and aqueous methanol were in the range of 0—57.32% and 0—62. 14% , respectively. The fluores-
cence detection limits of twelve amine derivatives(at a signal-to-noise ratio of 3) were in the range of 0. 15—
0.50 ng/ml. The online APCI-MS detection limits were at levels of 1. 43—8. 51 ng/mL(S/N =3).
Keywords High performance liquid chromatography/ion-trap mass spectrometry; Percent ionization; 2-{12-
Oxobenzo[ b ] acridin-5 ( 12H ) -yl | -acetic acid; 5-[ 2-( 1H-imidazol-1-yl ) -2-oxoethyl ] benzo [ b ] acridin-12
(5H) -one
(Ed.: A, G)



