>

8 3 Vol 8 Na 3
1999 9 Journal of Huaihai Institute of T echnology Sep. 1999
: 1008-3499 (1999) 03-0052-04
( 710068)
(TiPP) , ,
0657 7
0 , 1170
1.3
(LEC) (3 5min)
LEGC) , ’
L EGC
, K Fujmura 1.4
, , 141 Q 2molA
(2] Q 2molAL 6
(TiPP) , molAL HCI : , pH=15
, 1 24 h , 1molA HNO: 24h,
L EGC , : , pH=5 60
142 3 10gTiPP( Q25 Q 125
1 mm) 250 mL 10%
, 24 h ,
1.1
102 G ( ) 1000 1h, Q 2%
, (3 mm x 100 mm) Q177 Q 149mm
. , 120
8h, 25
’ mL /min
1.2 2
( 5%WA) 21
) : :
( 506 (V A7) ). TiPPM + NHs<~—TiPPM (NH3) (1)

1 1998-12-18



53

TiPPM (NH3): ,
M (NH3)r = Cm @)

TiPP-

TiPPM (NH3)+ A <—TiPPM (NH3)r 1A +
NHs (2
_ [TiPPM (NH3)r-JA”NH3]7

= T ITIPPM (NH2) ][A ] (3)
TiPP+ A ——TIiPP- A (4)
(5 ,[TiPP]
([TiPP]= Ca ) A)
- [TiPP"\M (NHa)c A ]+ [TiPP- A ©)
[A]
(3) (5 (6)
ka= KiCm/[NH3]+ koCa (7
V'r= ka- ® o= ki® oCm/[NH3z]+ ke® oCa (8)
Vo , P , - , k1,
kz2,Ca, ¥V o , V'm NHs !
: b= kiCn® o
, a= k¥ oCa
TiPP-Cu Zn M n V'R NHs !
: Q 99
TiPP-Cu : (
) bla 10 10°,
, ( ) b/a 3
5,
) b/a Q2 Q3
TiPP-Zn :
TiPPM n :
2.2
221
, 2 8mol/mL
6 4mol/mL

( 1 )

0 1 2 3 4 0 i 2 3 4

tg/min

| | N

(TiPP-Cu )
Fig 1 The effect of anmon ia to separation
eff iciency of am ines
115 OmL /min; : 60
1. 2.

[NH3z]

[:2 8umol/mL 1I: 3 7umol/mL

III: 5 2 ymol/mL  IV: 6 4umol/mL

222

(1) : ,
(2 : ,
TiPP-Cu , : > >

223

, :Cu (1)
(d®)> zn (1) (d*)>M n(II) (d°), ,
Cu> Zn>M n
224
TiPP-Cu , 70%
130%, T iPP-Zn 5% 70%

225 )
, LEGC ,



54 1999 9
( 2)
- ~
8 ‘o
. - -8
g9 \"\ 1 1 ‘\~
e _W - = | ~
:‘__*/2' - 4
PR ° =
1 I £ 1 ! i 1 1 1 - 7. [ —::.___::‘\nz.l\‘i'h
60 70 80 90 100 60 80 100 120 60 70 80 90 100
Tec/ T Tec/C Tec/C
(a> &> )
2 (Inv'r  Tc)
Fig 2 Therelationship between retention value and column temperature
(a) TiPP-Cu (b) TiPP-zn (c) TiPPMn
1. 2. 3. 4. 5. 6. 7. 8. 9.
1 2- 3
, (8 TiPP-Cu (
V 'r= k1CmW0/[NH3]+ ko=Cp- P Vo= (a)), TiPP-Zn
V 'R+ V'R, (9) ( 3(b)),
V'R, V'R,
T1 T2 ,
T i
, , [NHs]r,= ?;[NHs]Tl,
9 v 'Rl :
AlogV 'r,= log (ke, T 2/[N H 3]T2) -
log (ke, T 2/[N H 3]T1) =
Ki, T2 To I:
g\ T 1., 97, >0 (10
logv 'r,= m+ nT (11) )
(11) ,m n , T T2 tg/min
(€]
Alogy 's,= n(- 7)< 0 (12) 3
z ' Fig 3 Separation of aminem ixture
' ' (@ TiPP-Cu (b) TiPP-zn
|A|Og\/ 'R, |> |A|Og\/ 'r, |, Fc 15 OmL /min 15 OmL /min
TiPP-Cu , TiPP-Zn , [NH3]: 5 2 mol/mL 7 2 pmol/mL
60 80 1 60 60
| |Alogv ', |< |Alogv ', | - : * °
’ Og\/ Rl Og\/ RZ ! 6. 8. 9
10. 11. 12. ( )

TiPP-Cu TiPP-Zn '
80 120 , TiPPMn
, 2



55

[2] Fujimura K, Ando T. Anal Chen[J], 1977, 48(8):
1179

[1] Fujmura K, Ando T. J Chromatogr[J], 1975, 114: : (1965- ),
15

Separation of Am ines with theL igand-exchange
Gas Chramatography

ZHU D i-chen
(mport office, Xi'an N atural Gas Company, X i’an 710068, China)
Abstract In thispaper, the aliphatic anines are separated w ith the ligand-exchange gas chromatography,
inw hich anorphous titanium pyrophosphate in the form of transition-metallic ions is used as the stationary
phase, nitrogen containing anmonia and w ater vapor as the mobile phase T he effect of ligand concentra-

tion, metallic ions, and column tenperature on the retention and resolution of anines has been studied
T he retention mechanisn of anines is alo discussed

KeyW ords titanium pyrophoghate; chromatography; am ines

( 44 )

[9] Alleni P,etal A short and simple synthesisof the an- glucoside in a non-halogen solvent[P]. Eur Pat A ppl

titumor agent etoposide [J] Tetrahedron L ett, 1992, EP: 7787282, 1997-06-11.
33(33): 4831

[10] N ippon Kayaku Co L td 4Deanethylepipodophylloto- : (1947- ),
xin BD -ethylidene glucosides and its acy| derivative
[P] Eur Pat Appl EP: 111058, 1984-06-2Q

[11] Nippon Kayaku Co, L td Preparation of Etoposide

’ )

Improved Process for the Synthesis of Etoposide(VP16-213)
WAN G Xue-gin L U Xin-he MA W ei-xing
(Dept of Chamical Engineering ,Huaihai Institute of Technology,L ianyungang 222005, China)

Abstract  Etoposide (V P16-213), cytostatic agent useful for cancer therapy, was synthesized from

podophyllotoxin via demethylation, acylation , condensation and deacylation in total yield of 17 2%. This
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