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Abstract: A bifunctional chelator S-Acetyl-mercaptoacetyl-glycyl-glycyl-gylcine N-hydroxysuc-
cinimide ester (S-Acetyl-MAG;-NHS) was synthesized. Folic acid (FA), ethylenediamine
(EDA) and S-Acetyl-MAG;-NHS were used to prepare MAG;-FA conjugate. The FA-MAG;
was radiolabeled with * Tc™ by using sodium tartrate as a transchelator. The * Tc™-MAG;-FA
radiolabeling conditions and its in vitro stability were studied. The MAG;-FA conjugate was
radiolabeled with " Tc™ successfully. Under optimum conditions, the labeling efficiency of
YTe"-MAG,-FA exceeds 70% and the radiochemical purity is more than 95% after purifica-
tion. The in vitro stability of the radiolabeled conjugate is satisfied. The successful preparation
of ¥ Tc™-MAG;-FA will lay the foundation for further study of its in vivo biological properties.
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;FR Gilson ; Pro-Star ,
S . . N Varian ; Raytest Gabi
N (e, ; CAMAG ; 1470
b1, FR R Perkin Elmer ; Sep-Pak C18
(Ky=10"°~10""), FR , Waters ; CRC-15R
Le-81 | , Capintec .
FR FA 1.2 MAG;-FA
, " n,” Te™ FA 3 MAG;-FA,
FR . 1,
T s 1.2.1 S- - - -N-
9 Tem s 2 Tcem- (S-Acetyl-MAG;-NHS)
HYNIC-Folate™®,* Tc»-EC20M%7,% Te™-DTPA- [13] S-Acetyl-MAGs; , 1.6 g
Folate'',” Tc"-MAG;-Folate"* (5. 24 mmol) S-Acety-MAG;  0.604 g (5. 24
, mmol) N- (NHS) 5 mL. N-
, -2- (NMP), 20 min
, T/NT 0 C, 1.26 g (6.026 mmol)
o N,N’- (DCO) 2.0 mL
S- - - ( S-Acetyl- NMP S-Acetyl-
MAG;) Winnard ¥ 1997 MAG; NHS ’ 2
DNA  » Tce® . h , ,
MAG; (Benzoyl-MAG3;) L9 Tem 16 h. R
, [14] . [13.15] . [16] 99 T em , , ,
. S- - - . —20 C o
-N- (S-Acetyl-MAG;- NHS-MAG; 1.6 g, 76. 2% .,'H NMR
NHS) ) (500 MHz, DMSO, §):8. 22~8. 53 (t,—0OC
S-Acetyl-MAG; . NH—CH,—, 3H), 4. 26, 3. 76 (d,—NH—
MAG;-FA, 9T CH,—, 6H),3.66 (s, —S—CH,—, 2H),2.82
) (s, —CO—CH,—CH,—CO—, 4H), 2. 36 (s,
PTe"-MAG;-FA, CO—CH;, 3H);;ESI-MS(m/2) :403. 08(M —+
. H),
. 1.2.2 FA-EDA 2.5 g FA (5. 65
mmol ) 50 mL. DMSO, 1.176 ¢
1 (6. 215 mmol) DCC 0.715 g (6. 215 mmol)
1.1 NHS 4 h, s
, , TCI 5 IN- FA-NHS, , —20 C
N, N- ; ., 7.0mL FA-NHS
, ACROS ; N ) 0.4 mL (EDA) 5 h,
R Fluka ; N- -2- 28 mL R FA-EDA , ,
. (DMSO), , SIGMA 3 ; SR
; , ) ; 300 mg, 188 mg HPLC
PTemOy ) ( GILSON 806) C18
o (21.2 mm X 250 mm, ZORBAX) o
HEWLETT PACKARD . A 0.05% (TFA)
; GILSON 806 , ,pH=3.5;B ; 5 mL/min,
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Fig.1 Synthesis of MAG;-FA

:0>15% B 20 min,15%—>10% B 19%. '"H NMR (300 MHz,DMSO-d;, 6):8. 66
20 min, FA-EDA, (s, 1H, C7-H), 7. 65~7.68 (d, 2H, Ar),
FA-EDA (v FA-EDA (a) 6.64~6. 67 (d, 2H, Ar), 4. 51 (s, 1H, C9-
27 31 min, FA-EDA (v) FA- 2H), 4.30 (dd, 1H, C19-H), 3.13~3. 28 (m,
EDA (o) , , o 2H, C25-2H), 2.84~2.86(m, 2H, C26-2H),

FA-EDA (y) 46 mg, 2.28(m, 2H, C22-2H), 1. 91~2. 02(m, 2H,
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C21-2H); FAB (m/z):484. 3 (M + Sep-Pak C18 . ¥ Tem-
H"), P Te™0O; ), 10 mL
1.2. 3 MAG;-FA 5 mg (0. 01 ; 10 mL 50% / Sep-
mmol) FA-EDA 41 mg (0.1 mmol) S-Acetyl- Pak C18 , , 10 mL
MAG;-NHS 2.0 mL. DMSO, . 10 mL N
12 h, , 50% / Sep-Pak C18
- ( 2:1) , , “Te"-MAG,-FA .
o , ) HPLC (RCP) :
2 3, . C18 (5 pm, 4.6 mm X 250 mm, .
6 mg, HPLC SB-C18 ). ;A 0.1% TFA ;
(5 pm,4. 6 mmX 250 mm, ZORBAX) B, ; 1 mL/min,
; ;A 0.01 mol/L ; 5%—>15% B 20 min,15%—>5% B
pH=6.0;B ; 1 mL/min, 5 min,
: 5%—>15% B 20 min, 15%—>5% B 1.4 *Tc"-MAG;-FA
5 min, MAG,-FA 15.5 0.1 mL *“Tc"-MAG;-FA 32
min, MAG;-FA , , MBq) 0.9 mL , 37 C
) 9 mg, ., HPLC 1,4,20,24 h
70%.,'H NMR (300 MHz, DMSO-d;, §): 8. 63 ) .
(s, 1H, C7-H), 8.24~8.40(m, C[30,33.36]- 0.1 mL *“Tc"-MAG;-FA ¢ 37
3H), 7.61~7.64 (d, 2H, Ar), 6. 61 ~6. 64 MBq) 0.9 mL 5% ,37 C
(d, 2H, Ar), 4.48 (d, 1H, C9-H), 4.03 (dd, , 1,4,20,24 h 0.2 mL
1H, C19-H), 3.65~3.74(m, C[28,31,34,37]- 0.8 mL - ( 1:1) )
8H), 3.07 (m, 2H, C25-2H), 2. 71 (m, 1H, , ) ,
C26-H), 2.34(s, 3H, C40-3H), 2. 15 (m, 2H, ,
C22-2H), 1.85~2.06 (m, 2H, C21-2H); MS ¥ Te"-MAG,-FA , HPLC
(MALDI-TOF) (m/2): 770, 93 [ M + .
H]". 100 pl " Te™-MAG;-FA
1.3 ”Tc"-MAG;-FA (22.2 MBq, 0. 65 nmol/L) 400 plL

MAG;-FA
9 Tem . 200 ug MAG;-FA 100 puL
pH=7.2 , 10 4L
1.5 mL Eppendorf , 10 pLb
(50 g/L 0.5 mol/L N
0. 25 mol/L .0.18 mol/L ,pH=9.2)
30 uL P Te™Oy ¢ 11
MBg), 20 ul (1.0
g/L, 10 mmol/L R , 90
C 20 min, . Sep-
Pak C18
bisl 10 mL 1. 0 mmol/L
10 mL Sep-Pak C18 )

s 10 mL 1 mmol/L

( 0.1 mol/L,pH=7.2
) ) (
" Te"-MAG,-FA
1:1,1:10,1:100,1¢%500,1:1000), 37T

1h Sep-Pak C18
[17]
2
2.1 FA-MAG;
2 (O(‘ Y‘ ) ’
NHS EDA 1
) FA-EDA o
: 484. 3 (
99%), 1 EDA
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. FA-EDA(a) FA-EDA(Y), 1% B C .
FA-EDA (bis) ; R ,
EDA 1 pH , pH
S-Acetyl-MAG,-NHS , MAG; ,
MAG,-FA, S
s S-Acety-MAG;
, 500 D
MAG;-FA ) , 400
YT ° - 300f
HPLC FA-EDA , S 20l
12h ,  HPLC
. MAG,-FA 100} S
o * 2 2 A
0 10 20 30
2.2 "Tc"-MAG;-FA t/min
MAG;-FA 2 “Tc-MAG,-FA  HPLC
YTen ’ + SnCl Fig.2 HPLC radiochromatogram
0.3 g/L.MAG,;-FA 0.3 of " Te™ MAG, FA
g/L,pH=9.5,90 C 20 min,” Tc™- |
MAG;-FA 0%, Sep- 2.3 *Te"-MAG;-FA
Pak C18 . 95% “Te"-MAG;-FA )
pH , 3 h, 3, 3 , 37 C
50%, [18] . 24 h, 90% ,* Te™-MAG;-
HPLC 2, FA 0 Tem-MAG;-
4 s FA .24 h
[10, 18] . HPLC 14.6 %, WTem-MAG;-FA
. A PTemO, (tg= 5.1 90%.
min, LoY)s B ¥ Tc™-MAG;-FA 37 C
(tg = 9.9 min, 1h 4, 4 ,
4%); C D " Te"-MAG;- ¥ Tem"-MAG,;-FA 1000 : 1
FA(tx 12.5 19. 5 min, L9 Te™-MAG,-FA
95%), MAG; Tec-O 60%, *Tc™-MAG,
o ¢ D » s, 9 Te"-MAG,-FA
[10] 3
Hnatowich % . 2 9 Tem , 7
MAG, HPLC : o0 T
pH=7.5, pH=11 [19] | 9 Tem-MAG,-FA
95 C pH=7.5 3 ,2 ]
MAG, 2 B C .
95 C .B C D : 3
MAG;-FA Okarvi MAG, FA,
[12] S-Benzoyl-MAG; 'H NMR. MS X
T HPLC MAG, FA  *Tc"
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Fig. 3 Stability of ¥ Tc®-MAG;-FA
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