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TSEPIP
1,2 1 *1
(1. 810001 ;
2. 100039)
. 2 ( -2 [4,5f]9,10 (TSEPIP ,
TSEPIP (TSEPIP-G) TSEPIP G
Eclipse XDB-Cg 380 nrm
) 26 (FFA) TSEPIP
APCI , 26
>0.9996, 3.824 47.13fnol ( 10pL , 31
10626 ;0657. 7 A :0258-3283(2007) 11-0658-05
Aglent ), :
H y ) ,1(x) y
, (APCI) , Eclipse XDB-Cg (4.6 mm x
150 mm ,5u m, Aglent ) :650-10S
(3] ( ) ;Cary 300 Bio -
, ( Varian ) ;ODS Cgg
, ( )
, [4] TSEPIP [5] :
[2( ) -2
[4,5]9,10 (TSEPIP)!®! ;26 :
(TSEPIP-Gg) , TSEPIP-Gs ( Sgma
) ; (AON, Merck )N,
- N- (DMF) ;
, 6] HAC Milli-Q
1.2 TSEPIPGy
(7 8] TSEPIP [5]
(91 , TSEPIP
. 100pL 1.0x10 “nol/L
’ 3 3
’ ., 100pL , 1L/ mn,
:2007-06-17
(1981)
1.1
Aglent 1100 - (
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6 nL 60 % , . Eclipse XDB-Gg (4.6 x 150
4nL TSEPIP-Cs 5  mm,5Um) A :50 % ,B:50 %
, , ( 0.2 nol/L HOOONH,) ,C: /
1.3 DMF(V (ACN) V (DMF) =100 2) ,D: /| DMF
50 % (V(AQN) V (DMF) =100 10) 1.0 m/
0.01 nol/L , 50 % min, 10uL , 30
Ao =260 N A gn =380 nm
, 0. 01 nol/ L ( 1
DMF ) (AFCI) , ,
0.246 0 g TSEPIP  DMF 10 m_ , 413.69 kPa, 5L/min,
0.05 nol/L (5.0x10°3 30, 450
nol/L) (1.0 x 10" *nol/L) 3500V, 4 000 nA (Pos)
DMF 1.6
1.4 , 0.2329¢g
10 mg K,0D; 2 ni 10 mL 10 mL ,
170U L DMF 500 L ( 4h ) 10 mL :
1.0 x 10" mol/L) ,130pL 1.0m 20s,
(5.0x10 3 pol/L) , 90
30 min, \ 650 L S00KL DMF
ACN/ DMF (V(ACN) V(DMF) =1 1)
10uL (50 pnol) 2
2.1
O TSEPIP
O‘ 11;\}@ % [5] TSEPIP-Gs
CHZCHZ(;>S @cm | ’
L, . TSEPIP
Sa STONL I '
CHZCHZO—("]—R
0
TSEPIP 2.2 TSEPIP-Cg
Derivatization reaction for TSEPIP with free faty acid
Ls 2.2.1
1 TSEPIP-Gs 5x10°° nol/L
Tab.1 Qadent dution program ! TSEPIP-Gg 0%
t/mn Al % B/ % d % D/ % 20% 40 % 60 % 80 % 100 % /
0 % 0 5 0 ; 1 TSEPIP-Gg 40 %
4 95 0 5 0 60 % /
4.2 0 95 5 0 ’ y
8 0 % 5 0 /
8.5 0 75 25 0 100 % —-80 % —60 %, ,
15 0 50 50 0 40 % -20% -0%,
40 0 0 100 0 , ,
45 0 0 0 100 40% 60% /
60 0 0 0 100 16, TSEPIP- G
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, , ), Arrhenius ‘INlem =
: -ART+c,
, A 18.6 ki nol ( r=0.999 2)
) , TSEPIP G5
, 30 70 ,
m H
=0
.gg ]
#o.
&
E .
N ’ ’
480 440 400 360 320 280
A/nm ,
1 TSEPIPG ,
Fig.1 Huorescent pectrumd TSEPIP- G in slverts 2.2.3
o dfferent polarities
0 TSERPG 5x10"*ml/L, , NaF NaO NaBr Nal TSEPIP-G,
9 nm
' > TSEPIP
m I , -7
G 5.72x10" " mol/L ,
’ NaF Nad NaBr 0 0.06 nol/L
’ FF O Br' TSEPIPG
' Nal 0 0.06 nol/L
H 1 |_
2.2 TSEPIP-Cs Nal
TSEPIP Cg 5x 10" ° nol/L >0.22mol/L -, 4
50 % , TSEPIP- G4 o) , Sern-Volmer
30 40 50 60 70 " (Fo- F)/ F= K[ Do] TSEPIP
G , Fo F
t 1 ! K
30 .[ Do] (
L0 mol/L) NaF Nad NaBr Nal K
" 08 0.579 ,0.818 4.46 ,113.9 L/ nol ,
g&é 0.6 :NaF < Nad < NaBr < Nal ,
®
D04 , DMF
2
0.2 1 L)
280 440 400 360 320 280
A/mm
2 TSEPIPG 2.2.4
Fig.2 Huorescent ectrum of TSEPIP G &
different temperatures ; Ty Ag” P’* Cf* 4
TSEPIP- Gy 5x10"°nol/L , 9mm TSEPIP-Gs
, Nlen U T QT Agt Pt
(lem: LT , ot TSEPIP-G,
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8.57 x 10" " mol/L , 2% 2
10" 3 mol/L Gt 1/ 1op=0.081 1 (1 Tab.2 Linear regresson equdions ,correlation codficients,
2 x10 3 mol/ L G2 o detection limits and reprodutjhllty (n=6)
), (ot V=AX+B frol R/ % RD/ %
(1% Ci  Y=142.1X+27.54 0.9998 3.824 0.3659 0.1895
105 0.1 nmol/L), SernVolmer C;  Y=106.9X- 0.8267 0.9999 22.75 0.4018 0.6464
QP 4.79 x 10°L/ ol Ag® 4. 46 x 10° Cs Y=123.6X+20.06 0.9998 8377 0.3489 0.4593
Lol B2 8.6 x1PL/mol O TSEPIPGs C; Y=8L.39X+3.508 0.9998 19.45 0.3162 0.8305
o G Y=116.6X+10.72 09997 11.37 0.1912 0.4619
' Co Y=93.46X+4.811 0.9997 22.67 0.1842 0.6899
C* 0.02 mol/L G Y=109.8X+5.672 0.9998 1596 0.1409 0.5719
) ) Cs Y=92.62X+6.306 0.9999 19.94 0.09945 0.5565
cd?* 2.5 , Co Y=84.73X+5.647 0.9997 19.65 0.08942 0.4351
, ci* 0.06 mol/L Co Y=93.62X+5.311 0.9998 21.04 0.07256 0.3125
TSEPIP-Gy Cu Y=79.02X+5.227 0.9998 31.27 0.08141 0.4369
20 nm ’ , Cp Y=87.16X+5.918 0.9998 21.23 0.06318 0.3755
Cz Y=8566X+3.938 0.9998 27.50 0.05597 0.2355
DMF ; Cu Y=94.75X+6.626 0.9998 21.53 0.04375 0.2523
’ Cs VY=86.12X+7.913 0.9997 26.67 0.04331 0.1369
Cs Y=1027X+6.051 0.9997 20.41 0.03069 0.09538
2.3 Cy Y=8L21X+10.70 0.9996 23.77 0.02616 0.1746
26 3 Cs Y=83.32X+5.758 0.9998 26.11 0.01949 0.1558
, Co Y=80.16X+6.819 0.9998 28.20 0.02018 0.1562
2 Co Y=84.92X-0.1667 0.9999 18.80 0.04326 0.3643
Cn Y=75.85X+2.668 0.9997 31.87 0.07187 0.8788
3 2(5)2 Cx» Y=89.81X+4.138 0.9998 3515 0.0515 1.246
ETEM Cs Y=84.73X+5.283 09998 3L58 0.1218 1.364
g 1(5)(‘: Cu Y=104.3X+10.37 0.997 34.75 0.1985 1.852
;;‘ 50 Cs Y=83.66X+5.228 09998 44.02 0.2325 2.036
0 0o 30 30 40 50 €0 Cx Y=79.29X+7.234 0.9997 47.13 0.2604 2.443
{REIRSIA]/min T X (prrol) , Y:
3 (50 pnol) 3
Fig.3 Chromatogram of sandard free faity acid Tab.3 The MS data of free faty acid derivatives
derivatives(50 prol)
1 26 26 A B KoQ0;3 M+1]" M+1]" [M+1]*
(2> )-2 [45f]9,10 2 G 367.1 Cuo 493.3 Cus 619.5
[45f]9,10 .C DE , C 3812 Cu 507.3 Co 633.5
Cs 395.1 C 521.3 Ca 647.6
2.4 Cs 400.2 Cus 535. 4 Cz 661 6
50 pmol Gs 423.2 Cu 549. 4 Cx 675.6
6 ' 2 GCs 437.2 Cis 563. 4 Ca 689.6
200.0 prol - 48. 83 frol , c 412 | Ce 577.4 Cs 703.6
' G 465.2 Crr 591. 4 Cs 717.6
G 479.2 Ci 605. 4
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2.5 [J]. ,2006 ,28(2) :93-94.
10pL [4] YOU Jirrmeo , SUN Hai-teo ,LAO Werrjian,et d. Hwres
1.0x10 4mol/L , cence properties of carbazole9-yl-acetyl chloride and its gp-
3 plication for the dmultaneous determination of amino acids
' and biogeric amines via liquid chromatography with fluores:
83.6% 103.2% d gephy
cence detection[J]. Anal. Chim. Acta ,1999,382 (1-2) :51-
so0f | 65.
=) 2
£ 250 [5] : , , F[2(
ADEZOO ) -2 4,519 ,10
2150 ] [4.5f]9,
5100_ 3 [J]. ,2006 ,24(5) :
R so-yj,J 456-461.
0 10 20 30 40 50 60 [6]INGALLS S T ,MINKLER P E,HOPPEL C L. Derivatization
R B[] /min of carboxylic acids by reaction with 4 - bromophenacyl trifl uo-
4 romethanesuifonate prior to determination by highrperfor-
Fig.4 Chromatogram of free fatty acid derivatives mance liquid chromatography[J]. J. Chromatogr. A 1984 ,
in Salvia miltiorrhiza B. 209 - 365-376.
4 [7] TAKADATE A ,MASJUDA T,MURATA C,e d. 3Bro-
Tab.4 Reooveries and contents of free fatty acids moacetyl-6 , 7-methylenedioxycoumarin as a highly reactive
in Salvia miltiorrhiza B. and sendtive fl uorescence labeling reagent for fatty acids[J] .
/ / ! { Anal. Sd. ,1992 ,8(5) :695698.
% bggh % tgg?
[8] YOSHIDA T,UETAKE A, YAMAGQJCHI H,et d. New
.2 2.897 C . . .
& % R “ %8 348 preparation method for 9-anthryl diazomethane (ADAM) as a
G %4 4ss g G 08 1109 fluorescent labeling reagert for faty acids and derivai
Lor ing r or acids an ivatives
G 97.6 0.6156 Cis 98.9 29.59 ) g y
o 88.6 03187 | Cy 102. 4 1.376 [91. A.nal' B'OC@' 1988.,173(1) ‘707%'
G 1010 0.493 3 Cr 103.2 12.24 [9]LU Chi-yu WU Hsn-lung ,CHEN Srhwe et d. Snple and
GCs 100.8 0.500 9 Cuo 100.2 1.056 sendtive andydsaf long-chanfreefaty acidsin milk by flu-
G 102.3 0.8229 Cxo 101. 4 20.88 orogenic derivetization and highrpeformance liqud chro-
(o 100. 4 0 Ca 102.6 1.753 metography[J]. J. Agric. Food Chem. ,2002 ,50(1) :71-73.
G 99.6 0.902 6 C» 101.2 12.36 [10]ZHU Qing-zhi ,LI Fang,GJO Xiang-qun ,et d. Application
Cuo %87 05102 || Cm 103.0 6.227 o arovel flwrescence probe in the determination of nucleic
Cao 1003 0 Cr 127 1368 acids[J]. Analyst 1997 ,122(9) :937-940.
Cr 102. 6 0 Cx 102.8 1.612
Ciz 94.5 1.196 Cs 101. 3 6. 809 X . L .
Preparation o caprylic TSEPIP derivative and its fluores
cence spectra sudy and application for HPL C analysis ZHAO
4, Xiaren'? , WANG Xiaoyan''?, SUO Yourrui', LIU Yong-jun "
) , (1. Northwest Inditute of Hateau Biology , Chinese Academy of
4 Stiences, Xi' ning 810001 ,China ;2. Gaduate School of the Chi-

[1]ZHAO Xiarren, YOU Jin-meo ,SJO Yourrui . Determination of
diphatic aminesfrom il and wasewater of a pgper mill by
pre-column derivatization usng HALC and tandem mass pec-
trometry (HRLGMS MS) [J]. J. Lig. Chromatogr. Related
Technal . ,2007 ,30(13) :1 963-1 979.

[2] FUKUSHIMA T,USUI N ,SANTA T et . Recert progressin
derivatization methods for LC and CE andyds[J]. J.
Pharm. Biomed. Anal. ,2003,30(6) :1 6551 687.

[3] , , ;o P

nese Academy o Stiences Bdjing 100039 ,China) ,Huaxue Shi-
ji ,2007 ,29(11) ,658 662;672
Abgract : TSEPIP G derivative was prepared based on the
derivatization of caprylic (Gg) adid usng 1-[ 2 ( p-toluenesul-
fonate) ethyl ]-2phenylimidamle [ 4, 5f ] 9, 10-phenanthrene
(TSEPIP) as the derivatization reagent by pre-column derivatizar
tion and solid phase extraction (SPE) . Huorescence goectra prop-
etiesof TSEPIP G ,at different lvent polarity ,temperature and
in the presence o dfferent hdide sdts and heavy metd aoms,
were gudied on fluorescence gectrophotometer ,which provided
( 672 )
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4 12 NMR
Tab.4 The NMR data of the compounds
THNMR BONMR
5 5
62.17 Go
2.11 (s,2H ,OH) 69. 17 C -0
3.99 (s,4H,CH) 124.19 G3
L 7.35 (t ,2H Ar) 130.14 c2
7.45 (t ,2H Ar) 131. 67 c4
7.63 (d,2H A7) 132.29 c1
7.79 (d,2H A7) 145. 36 cG10
152. 04 c11
55. 46 G9
. CH
3.35 (s,6H ,CHy) 59.58 ¥
74.80 CH;,
3.63 (s,4H ,CHyp)
o €21 A) 119. 89 c3
2 7- 39 '2H ’Ar 12531 c2
7- 65 (; Y 2H ,Ar) 1.0 c4
; . (d’ A) 7.8 G1
s (d,2H ,Ar) 140,65 10
146. 83 cu
2 99
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Synthesis o 9,9 bis( methoxymethyl) fluorene and its spectral
analysis XU Zhao-hui “*?, LIAO We-lin®, TU Yuanhong®,
WANG Sheng' (1. Chmestry and Cherrical Engineering College of
Jiangd Normd Universty , Nanchang 330022, China; 2. Fne
Chemica Key Laboraory of Jiangd Province ,Nanchang 330027 ,
China) ,Huaxue Shiji ,2007 ,29(11) ,670 672

Abgract :With fluorene serving as the garting materid ,an inter-
mediate ,namely 9 ,9- bi s(hydroxymethyl) fluorene was syntheszed
through hydroxymethylation usng sodum ethylate as the catay<.
Then 9,9 his(hydroxymethyl) fluorine entered into reaction with
NaOH and dimethyl carbonate to synthesze the target product by
means o the phase trander catays tetrabutyl amnonium bro-
mice. The dructure of the intermediate and end products was
characterized by UV ,FT-IR ,and NMR.

Key words: 9, 9-his (methoxymethyl ) fluorene; 9, 9-his (hy-
droxymethyl) fluorene ;electron doror ; ectrd andys's

( 662 )

dependence for HR.C andys s with fluorescence detection. Sppar
raion of 26 types o derivatized faity acids (C-Cy) was carried
out at the detection wavelength 380 nmwith a good basdline reso-
lution in conjunction with a gradient eution on a reversed-phase
Eclipse XDB-Gs column. By this procedure ,the contents of free
fatty acidsin Salvia miltiorrhiza B. were determined. The dnple
and convenient identification of fatty acid derivatives was carried

out by pod-column tandem mass gectrometry with atmogpheric
pressure chemica ionization (APCI) source in a postive ion
node. Excelent linear reponses were observed with correlation
oodficients > 0.999 6,and the detection limits were 3.824
47.13 frol (injection volume 10U L ,a sgnd-to-missdf 3 1).
Key words: fluorescence derivatization reagent ; fluorescence
oectra; high performance liquid chromeatography- mass gpectrome-
try ;pre-column derivatization ;fluorescence detection ;fetty acid



