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Abstract: The chief requirement to determine if pharmaceuticals may be AD-tracer is that com-
plexes can pass through BBB to enter the brain and have rapid clean from the brain. To develop
early diagnose radiopharmaceuticals for Alzheimer’s disease, new phenanthroline complexes 2-
(9-anthryl)-1H-imidazo[ 4, 5-f][ 1, 10 Jphenanthroline (aip) and 2-(9-anthryl)-lethyl-imidazo
[4, 5-1][ 1, 10 ]phenanthroline (aeip) based on the early research of Ru complexes banding to
DNA used for fluescence method were synthesized and labelled by ** Tc™-tricarbonyl core. Ra-
diochemical purities of complexes * Tc™ (CO)4 -aip and * Tc™ (CO) 4 -aeip were found to be more
than 95% as proved by radio-HPLC. Paper electrophoresis show that these complexes are neu-
tral. Biodistribution of these complexes in mice shows the higher early uptakes in brain
(2 min, *Tec™(CO){ -aip: (1.028£0.096) %ID/g; * Te™(CO); -aeip: (1.191£0.197) %ID/g).
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(Alzheimer’s disease, AD) ; Trace . Finigan ; HPLC,
, ; Vario ELL s Ele-
o mentar o
(SP) -9- (anthracene-9-carbaldehyde), 1,
(NFT), SP B- (AR » AR 10- -5, 6- (1, 10-phenanthroline-5,
, AR 6-dione), NaH, Sigma ;
. AD Y, .
, AD 1.2
o -T, HPLC : C-18 )
, ) : A 0. 1% TFA ; B
a 0. 1% TFA . : 020 min,
AD . 100% A—100% B; 2025 min, 100% B;
AB , FDDNP, IBOX, 0.9 mL/min,
TZDM, 6-OH-BTA-1, SB-13, IMPY %, 1.3
#Tem AR aip  aeip 1,
SPECT , aip [9],aeip aip
P Tem , .
(2 min: 1.18%1D/g), ) 1.4 [”Tc"(CO), 1"
AD 1.4.1 [PTe™(CO);(H,0), ]
, o [10] , 20 mg ,4 mg ,
AD . AR 15 mg ,
(D) CO 30 min. :
$(2) . “Tem (CO,
p— Me; N—, MeO— (1 mL,
HO— (3 , 27 MBg) 100 C 10 min, .
’ s 0.1 mol/L HCI pH=7, .
(4 [7]’ 1.4.2 [“Tc™(CO), " -aip/aeip
’ (5) ° pH=1  aip/aeip(1 mmol/L) ,
AP ’ 0.5 mL 2 ,
, ‘ i 0.1 mL [“Te™(CO), (H, O, ]
[*Tc™(CO), (NO) J*F (el 2-
- -1 - [4, 511, 10] (2- » 01 mol/L NaOH
(9-anthryD-1H-imidazo[ 4, 5-f][ 1, 10]phenan- pH=T, 50 min.
throline, aip)  2-(9- )-1 - (4, 5] 1.4.3 [* Tem (COY; (H,0): 1
(1, 10] (2-(9-anthryD)-1ethyl-imidazo [* Te™ (CO); J-aip/acip
[4, 5-f][1, 10 ]phenanthroline, aeip), HPLC °
BTem (COYE ., R-HPLC, 1.4.4 955
[ Tc™ (CO); J-aip/aeip
) AD . , 0.06 mol/L (PBS)
(pH=7. 1) . 150 V.
1 20 V/cm, 4 h,
1.1 s N
260-50 , Hitachi ; C D,

Advance 500 MHz , Bruker
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Fig. 1 Synthesis of aip(a) and aeip(b)
1 [9] , aip .
Table 1 Charge distribution of two complexes acip (%). C, 81.41;

(Complexes) (Cathode) (Origin) (Anode)
[99Tem(CO);3 ] -aip 2% 97% 1%
[99Tem(CO) 5] T -aeip 3% 95 % 2%

1.4.5 0.1 mL
¥Te™(CO)y -L(L = aip, aeip)
2 mL 1.9 mL PBS (pH=7.4)
P Te™(COYS -L
1.4.6 18~22 ¢
15 ’ [99 TCnl((?(,));3]+_
aip/aeip 0.1 mL(C 700 MBq/L),
2, 15, 30, 60, 120 min s
(%ID/g) .
2
2.1 aip  aeip
alp ’

[ (bpy),Ru(aip) | (ClO,), « H,O

H, 4.544; N, 12.80, C; Hy, N, « 0. 25H,0
(%): C, 81.25; H, 4.817; N, 13. 06,

"H NMR(500 Hz, DMSO-d;): 9. 13 (m, 2H);

8.93 (m, 3H); 8.29 (d, 2H); 7.84 (m, 2H);

7.62 (t, 2H); 7.51 (m, 4H); 4.31 (m, 2H);

1.18 (t, 3H), :238~240 C,

2.2 [®Te™(CO);]T-L

2.2.1 [PTe™(CO), | HPLC
[8] [¥Te™(CO); 1"
99%, .

2.2.2 [P Te™(CO), | -aip/aeip
HPLC [ Te™(CO), | -aip/aeip
HPLC 2, ,

aip  aeip [T (CO)Y,; |

, 95%., HPLC

[“Tc™(CO), ]t - aip/acip
14.20 min  13. 90 min, 2
17.2 min  21. 20 min o
2.2.3 [*Te™(CO)s T -aip/acip
95% [ Te™(CO), " -aip/aeip
(pH=7.4) o
20 V/cm,

0.06 mol/L
150 V,
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2 h, , 3. 2
N . .2 h ,
L[ Te™ (CO), ] -aip/aeip .
( 1), . [ Tc™(CO), ] " -aeip (2 min,
[ Te™(CO), ] -aip/aeip (1.19140.197) % 1ID/g) [ Te™(COY, T -
[P Te™(COY; 1T aip (2 min, (1.028=£0.096)%ID/g),
[ Tc™(CO), (CD J-aip/acip . , ,
2.2.4 [PTc™(CO),; " -aip/aeip o 2 Y Te™(CO); -aip
YT (CO)S - aeip [ 6]
R pH=7.4 T (CO);-L PTe™(V)HO ( 2 min,
(g P), P Te™ (CO); -aip 1.18%1ID/g) (2 min,

lg P=—0.503; “Tc" (CO)5 -acip
—0.171,

lg P=

(1. 028 +0.096) %ID/ g (*Tc™(CO)S - aip)
(1.191£0. 197) %ID/g (* Tc™ (CO) 4 -aeip)) ,

2.3 [*Tec" (CO); 1" -aip/aeip PTem(CO) 5 aip  aeip
BBB, 120 min ,
[“Tc™(CO)y T -aip [ Te™(CO), | -aeip . N R
2 o
g 14. 20 min b 13. 90 min
@ 96. 54 % ® 97.25%
17. 2 min 21.20 min
3.34% 2.66%
0 5 10 15 20 25 0 5 10 15 20 25
¢t/ min t/min
2 [ Te™ (COY, ] -aip(a) /acip(b)  HPLC

Fig. 2

HPLC analysis of [* Tc™(CO); " -aip(a) /aeip(b) complexes

2 [T (CO)s ]  -aip
Table 2 Biodistribution of [* Te™ (CO); | -aip in mice

(Percentage of the injected dose per gram of tissue mass)/(%ID « g~ 1)

30 min 60 min 120 min

(Tissues)
2 min 15 min

(Brain) 1.028+0. 096 0.65040. 048
(Blood) 18.14841. 142 15.30341. 609
(Heart) 8.65140. 815 5.53440. 393
(Liver) 15.51043. 147 18.7554-0. 695

(Spleen) 6.60040.763 5.645+0. 606
(Lung) 21.909+2. 489 15.29042. 150

(Kidney) 28.155+1.539 26.962+1. 281
(Muscle) 3.17640.470 2.13340. 382

(Bone) 5.81540. 824 4.233+1.487

0.687+0.038
14.312+1.520
5.506+0.097
18.074+1. 642
6.33940. 420
15.881+1.583
23.515+1. 456
2.638+0. 304

4.84740. 646

0.61420.050
11.84240. 567
3.990+1.136
18.5374:0. 405
7.86041.520
12.95540. 965
21.929+2.175
2.4454+0. 430

3.86740.593

0.497+0.157
10.25341.138
2.87140. 320
15.055+1. 666
5.936+1.675
11.019+1. 156
18. 54442326
1.758+0.508

4.266+0.585

(Note): n=3
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Table 3 Biodistribution of [* Te™ (CO); | -aeip in mice

(Percentage of the injected dose per gram of tissue mass)/(%ID « g~ 1)

(Tissues)
2 min 15 min 30 min 60 min 120 min
(Brain) 1.191+0. 197 0.58840. 084 0.69140.134 0.47240.016 0.47040. 143
(Blood) 16.03342. 639 11.202+1.125 11.61940. 920 8.53240.131 8.82141.293
(Heart) 6.58240. 284 4.666+0. 342 5.220+1.215 3.84440. 147 4,80540. 384
(Liver) 16.816=41. 753 21.058+1.466 21.6404+1.129 18.5714+2.122 22.203+0.530
(Spleen) 13.95941.503 17.272-+3. 257 12.83143.165 10.81840.617 10.681+1.378
(Lung) 26.51841.434 18.9134+1.813 16.288+3. 066 13.5954+1.010 12.84443. 061
(Kidney) 19.73341. 932 18.3734-4.908 18.25444. 281 15.92941. 288 16.876+1. 204
(Muscle) 2.70240. 249 2.41340. 766 2.16540. 605 1.701+0. 181 2.45740.434
(Bone) 5.24740.772 4.060+0. 266 3.48740. 668 2.8274+0.599 3.77540.703
(Note) : n=3
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