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PTc™-MPAQ
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: 9T . ¥Tc™MPBDA N- (2 )-1,2
(MPBDA) & [N-(2 ) - (MPAQ) , IR,"H NMR ,MS
, POTC™MPAQ, ,
BTcC™MPAQ 96 % , 6 h
, 9 Tc™ M PBDA S TC™MPAQ 9 Tc™ M PBDA ,
(1.55 % q) ( 30 min
62 %)
: MFBDA ;  ®Tc™MPAQ
. R817 A
T 341
1
(131 « 341" 1.1
L, ONS,ONO,SOS,SNN,SNS SSS, , ;
TcO 3* TcOL * : : ; :
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: : ( ) ;
, , Na*Tc"0, ,
9T Mas “Mo- Tc"
trostamatis [ TcO(SNS C , XT-4 ( ),
‘WA Y-1S ,
a- BT 341
, ;FH408 ,FJF391 , F3-603
P TC™N- (2 )-1,2 y :
(MPBDA) 581 9 1c™ M PBDA ICR (18 22)g, ,
, ¥ Tc™ M PBDA
, M PBDA , & 1.2
[N-(2- ) 1- (8 [ N- (2- mercapto- 1.2.1 N-(2 )-1,2- (MPBDA)
propyl) ]-aminoquinoline, MPAQ) , 8[N-(2 )1 (MPAQ)
a- ®Tcm : MPBDA MPAQ ;
:2003-01-16 ; :2003-04-04
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NH, NfH—QSH
vor— KSCN vs7— + N, @:
NH, Reflux NH,
MPBDA
+ N.
@(@ Fe+CH.COOH @;@j . ?__ - CT\?
NO, NH, N NL ’\DH
MPAQ
1.2.2 , 0.2 mL , 80
19.4 g KSCN 20 mL , (Tween-80) |, 1mL 1
11.€g ( 24 m), mg/ mL SnCl; - 2H,0 0.1 mol/L
1h , 0.025 mL , pH 2.5,
KSCN( 10.0g 20mL ) , 40  ¥Tc"0; , 100 15 min
5h , 50 mL , - ( 1
' * N2 04 9) . TLC ®TC0; PO,
, 71 72 -xH,O0 Ri=0.0, Rr=1.0
9.79, 655 %,n5’=1.4754 13.2 ®Tc™MPBDA (5]
1.2.3 MPBDA [5] , -
» MPBDA ( 19 TLC O 1m0,
3.849, 29.0%, 145 146 [5] B0, xH,0 R 0.0, R1
26.7%, 158 159 o
Lo4 & (7] 0 *Tc™MPBDA >96 %, 6h
sy L4
PT™MPAQ ,*® ™ M FBDA (
mL & (8.35 g,0.048 0
mo) 100 mL 50% > %% o PH 3.0(
60 8gFe . 1h | T™MPAQ) 4.0(® Tc™MFBDA) 5
0 20 min . 5 100ML ((5.55 7.40) x10°Bq) ,
mL , pH 8 ' 3
o ’ ’ 2,5,15,30,60 min ,
4.10 g, 58.3 %, 65 :
1.2.5 MPAQ 1.6 g(0.021 mol)
3.08 g(0.021 mol) & 2
25 mL , N2
8h , 2.1
(20 % -80% ) M PBDA CoH14N,SHO |
’ Ha (w/ %) :C,49.42;H,6.91;N ,12.81
N, , ) (w/ %) :C,49.49;H,6.78;N ,12. 64
, 0.26 g, (KBr) 00 —N—H) =3462cm "',
5.0%, 111 112 0(—N—HCl) =282cm "',0(—S—H) =2
1.3 ®T¢" ¢ 341" 564cm "' 'H NMR (de-DMSO)
1.3.1 *Tc™MPAQ 2 mg MPAQ ©®):1.34(3H,d,CH3) ,3.09 3.4(4H,m,—
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SH—€H-CH,—) ,6.2(1H,s,—NH-) ,6.6
6.8(2H,m ,Ar—H) ,7.2 7.3(2H,m ,Ar—H) ,

10.1(3H,s,—NH:d) MS (FAB* ,
m/ z) :183((M+21) ™)
MPAQ Ci2H1sN2SO

(w/ %) :C,56.57;H,5.93;N ,11.00

(w/ %) :C,56.40;H,5.797;N ,10. 62
0 (—S—H) =2482cm !

(KBr) 00 —N—H) =3444cm " '0
(—N —Hs0d) =2608cm "' 0 (—S—H) =2 475
cm ' 'H NMR(DCd3) :1.47 1.54
(3H,d,—CHs3) ,2.35 2.40(1H,d, —SH) ,
3.36 3.43(3H,m,—CH-—CH,—) ,6.83 8.70
(6H,m,Ar—H) MS (EI",m/ z)
218(M ™)

MPAQ 5.0%
& ,

JMPAQ ,
2.2 OTC™MPAQ
2.2.1

P TC™MPAQ ,
15 min

1 P9TC™MPAQ
Table 1 Hfect of reaction time on the RCP
of ®*TC™MPAQ

t/mn 5 10 15
RCP/ % 81.3 82.5 84.6
t/min 30 45 60
RCP % 83.2 84.2 85.7
2.2.2 pH pH
2 MPAQ Hd
, pH ,MPAQ
PpH 3.4 ,
, 2 , 15 min
PH 2.1 3.0 pH

2 pH ¥ Tc™MPAQ
Table2 Hfect of pH on the RCP of ® Tc™MPAQ

pH 2.1 2.5 3.0

RCP % 89.0 87.0 84.6

(Note) :t =15 min, (Room temperature)

2.2.3
1 1 ,
, 97.7%
98
96 |-
S M
Py
]
& oyl
90 |
88 1 i 1 L
20 40 60 80 100
t/C
1 STC™MPAQ

Fg.1 Reationship between reaction temperature

and the RCPof ® Tc™MPAQ
pH=2.5,t =15 min

2.3 ¥TcC™MPAQ *Tc™MPBDA
, 1,2,3,4,5,6 h

, 3 3 ,

6 h
2.4 P®TcC™MPAQ

pH 7.4

, 9 Tc™MPAQ
M PBDA ,
pH 7.4

%Tc™M PBDA

99 TCm'

lg Py , , ; ,
lgP

IgP,,® TC™MPAQ
dgP;=1.13 IgP,=1.63,

, lgP:,lgP,
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3 ®T™MPAQ *Tc™MPBDA
Table 3 Sahility of ® TC™MPAQ and *° Tc™ M FBDA
t/'h 0 1 2 3 4 5 6
RCP(MPAQ)/ % 97.7 95.9 96.5 97.7 97.6 96.5 96.3
RCP(MPBDA)/ % 98.2 96.3 96.9 96.4 96.2 96.5 96.2
IgP; =1.63;%*Tc™MPBDA 4 9 TC™MPAQ
lgP; =1.23,lgP, =1.30,lgP3; =1. 30 \ 1.19 % g, 5min
3 JIgP 1.55 %/ g 15 min
9TcC™MPAQ ,IgP=1.63;  2min , 30
®Tc™MPBDA lgP=1.30 min , 0.74 % g
2.5 P9 Tc™MPAQ ,
2.5.1 ¥Tc™MPAQ MPAQ 30 60 min , 4
pH 3.4 , ®TC™MPAQ ,
, pH 7.4 9 Tc™ 5 5 ,
MPAQ , pH , , 0. 07 ,
3.0 PTC™MPAQ ,
¥ Tc™-MPAQ 4
4 PTC™MPAQ
Table 4 Biodistribution of * Tc™-MPAQ in mice % g
t/ mn
(Tissues)
2 5 15 30 60
(Blood) 38.13+1.85 33.02+1.77 23.44+2.62 18.28+1.45 14.10+2.48
(Brain) 1.19+£0.21 1.55+0.17 1.04+£0.02 0.74+0.09 0.44+0.12
(Heart) 7.20+1.49 7.63+0.40 5.66 +0.55 4.55+0.10 4.99+1.40
(Liver) 22.23+1.66 30.39+3.14 32.62+4.99 31.39+3.14 30.76+4.30
(Lung) 28.61+3.42 27.48+2.27 19.93+2.19 13.82+1.81 12.24+1.97
(Kidney) 26.41+0.56 24.59+0.87 22.45+6.73 22.85+2.77 22.29+1.42
(Spleen) 5.40+0.48 8.98+0.74 11.46+3.35 12.52+1.09 11.47+2.44
(Note) :n=3
5 P“Tc™MPAQ / 3.06 Wy, ,
Table5 The brain/ blood ratio of ® T¢™MPAQ in mice OTc™MPBDA
t/ min 2 5 15 30 60
R(Bran/Blood) 0.041 0.068 0.069 0.064 0.049 (BBB) ,
BBB ,
2.5.2 *Tc™MPBDA 6 BBB,
¥ Tc™ M PBDA , ,
7 6,7 % Tc™ M PB- ’ BBB
DA 5 min, : BBB
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6 *Tc™MPBDA

Table 6 Biodistribution of * Tc™MPBDA in mice % g
t/ min
(Tissues)
2 15 30 60
(Blood) 32.87+2.088 19.01+1.37 8.80+0.96 4.99+0.64 2.95+0.64
(Brain) 2.48+0.232 3.06+0.29 2.99+0.48 3.38+0.69 3.50+0.37
(Heart) 16.83+2.93 21.34+1.88 18.84+3.33 18.93+3.35 16.62+9.87
(Liver) 35.35+3.03 39.33+1.68 32.67+3.33 26.24+3.69 24.45+2.62
(Lung) 43.78+3.72 28.75+3.12 17.09+0.82 11.18+1.47 8.89+1.99
(Kidney) 22.68+1.57 22.77+2.51 17.75+0.82 16.21+0.92 17.54+1.86
(Spleen) 9.57+2.59 10.21+2.21 8.25+1.25 5.63+0.65 7.89+3.87
(Note) : n=3
7 ©Tc™MPBDA ! PTCMPAQ  *Tc™MPBDA
Table 7 The brain/ blood ratio of ® TC™MFBDA in mice
t/ min 2 5 15 30 60 (4) ®*Tc™MPAQ % Tc™MPBDA
R(Bran/Blood) 0.075 0.161 0.346 0.688 1.225 ,
BBB , ;43
% T¢MPAQ v
9 Tc™ M PBDA . P TC™MPAQ MPBDA :
(lg P=1.63) *Tc™MPBDA (Ig P=1.30)
P Tc™MPAQ
BBB , ,
9 Tc™ M PBDA P TC™MPAQ ’
: P Tc™MPAQ !
(t=2 min 38.13 %/ g,t =60 min 14.
10 %/ g) , P TCMPAQ " ’ o e g
90 m ! [J]. ,2002 ,15(4) :220 229.
Tc=MPAQ : ' [2]  PIRMETTIS | C, PAPADOPOULOS M S,
: ¥ TC™MPAQ CHIOTELLIS E. Nove * Tc™ Aminohisthiolato/
®Tc™MPBDA monothiolato* 3 + 1" Mixed Ligand Complexes:
Structure-activity Relationships and Prdiminary in vi-
3 vo Vadidation as Brain Blood How Imaging Agents
(1) M PBDA [J]. J Med Chem, 1997 ,40(16) :2 539 2 546.
M FBDA & [N- (2 )T [3] TSOUKALASC, PAPADOPOULOSM S, MAINA
( M PAQ) MPBDA , MPAQ IR, T ,et d. Characterization and Prdiminary Evaluation
Y NMR MS. of Estermodified Techneti-um99r.n NS SMixed Lig
and Complexes as Potential Brain Perfuson Agents
(2) +SnClz ' [3]. Nud Med Biol , 1999 ,26(3) :297 304.
pH 2.5 MPAQ  [4] MASTROSTAMATISS G, PAPADOPOULOSM S,
“3+1 : 96 % PIRMETTIS | C, et d. Tridentate Ligands Contain-
, ing the SN'S Donor Atom Set as a Nove Backbone for
3 , the Development of Technetium Brainimaging Agents



164 25

[J]. J Med Chem, 1994 ,37(20) :3 212 3 218. [6] MIAO Yuhin, LIU Boli. Technetium-99m-M PB-
[5] MIAO Yuhbin, LIU Boli. Technetium99mM PB- DA , a New Potentia Cerebrd Perfuson Imaging A-

DA , a New Potentid Cerebrd and Myocardid Perfu gent :SPECT Studiesin Monkey[A]. In:NICOLINI

son Imaging Agent: in vivo Biodigribution in Mice M, MAZZI U, ed. Technetium, Rhenium and Other

[A]. In: NICOLINI M, MAZZI U, ed. Tech Metdsin Chemistry and Nuclear Medicine[ C]. Itay:

netium, Rhenium and Other Metdsin Chemistry and SGE Editoridi , 1999. 819 823.

Nuclear Medicine[ C]. Itay: SGE Editoridi, 1999. [7] . [M].

681 685. ,1992. 692.

SY NTHESIS AND BIODISTRIBUTION OF ®*Tc™MPAQ

TAN G Xiwrhuan, WAN G Wushang, YANG Yusheng, XIAO Yan

Northwest Ingtitute of Nuclear Technology , Xi’ an 710613, China

Abgtract :1n order to find new Tc-99m complexesfor brain perf uson agent , modification of *®Tc™MPBDA
structure is performed. Tridentate ligand MPAQ is syntheszed based on preparation of MPBDA. The
products have been characterized by IR ,*"H NMR, MSand element anayss. Preparation of* 3 +1” mixed
ligand complex ® Tc™MPAQ is carried out with direct reduction by usng O~ as monodentate ligand. The
labeling conditions are optimized. The lipophilicity and stability of ®TC™MPAQ are tested. The results
demonstrate that radiochemical purity of * Tc™M PAQ isover 96 % with a high stability in aqueous ol ution
and a higher lipophilicity than that of * Tc™MPBDA. Biodistribuion study in ICR mice indicates that a-
though ® Tc™MPAQ is no better than * Tc™MPBDA in biological properties, it can cross intact blood
brain barrier (1.55 %/ g at 5 min post injection) and retain for a certain time(62 % remainsin brain at 30
min post injection) .

Key words: MPBDA anadogue; brain perfuson agent; * Tc™MPAQ



