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1. s 100875 ; 2. 100871
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20 R ol PTC"ON,S, ,
®Tc"O-BAT
, PTc"O-MAMA
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99 m
;o Te A (NS
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¢ , 0T TRO-
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Te™ min) PO
99-|—Cm_ ’ . ]
0. 11 %( 2 min)
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, 99-|-Cm TC ]
1 99-|—Cm_
9Tom ab initio MO ,
OT"OECD  PT™FED PTc™N-BAT [ *Tc"O-
OTem BAT  *Tc"O-MAMA
(1 sl ®1c"o- ECD , , O™
®Tc"N- ECD
:2001-05-08 ; :2001-07-24
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1 TcO-MAMA N
Tc=0 NS
1.1 Tc , NS ) syn
BTC"ON,S , Tc anti TON,S
N , ° N syn( anti) , Tc N
H ; &’ H( ) ,syn( anti)
° N ( H ) ( 1 ToN-
Tc=0 syn( N2S , N H
NoS ) anti ( NS , H Tc=0 , NoS
) TcO-BAT X , (syn, syn) ;
N H c=0 H , (syn, anti) (anti, syn)
, NS (syn) ; H Tc=0 : (anti,
1 TcOBAT syn
Fg.1 Sructuresd the syn isomersd the TcO-BAT conplexes
Gaussan 98 for Windows ( ECD ( 3 7 ToN-L , L-ECD( 4 9
@8W) , Hartree- Fock ,
LANL2DZ, 3 TcO-BAT TcO-BAT , TcO-MAMA TcN-BAT
( 3 4 9 3 TcO-MAMA ( 1%
2 1 3 ( syn Tc™ ( 2 4 1 9
1) ,TcN-BAT (syn, anti) 2
( 4 8 (anti,ant) (8) ,TcOL,L-
/H > > e
2 TcO-MAMA

Hg.2 Sructuresd the TcO-MAMA oconplexes
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NG NG NG H\N/ﬁ’\/“ JCOOGH,
(5 (R (R ==
4 7 TRO-LL-ECD

3 TcOBAT
Fg.3 Sructuresd the TcO-BAT conplexes

NN
( /III/ ) H,C,OOC{ \|||/ .-COOC,H,

8 TN-BAT 9 'N-LLEBCD

4 TcN-BAT
Fg.4 Sructures o the TUNBAT conplexes
1 Tc
Table 1 QGonparion o 9me slected bond lengths and bond anges between
the X-ray crygdlography and the optimized geometry in vacuo for Tc cormplexes

TcO-BAT TcO-MAMA TcN-BAT
Tc (Tc conplex)
Ig,/pm Ié)p/pm I‘E};/pm I‘gp/pm I%/pm I%/pm
Tc=0 166. 0 167.1 164.8 168.3 —_ —_
Tc=N — — — — 160. 1 160. 2
Tc—N 192.3 192.0 197.3 197.8 216.8 217.7
219.0 212.7 218.2 218.2 223.4 217.7
Tc—S 242.0 229.7 239.5 226.2 248.7 247.1
239.9 228.3 240. 4 227.0 247.8 247.1
TcO-BAT TcO-MAMA TcN-BAT
Tc (Tc conplex)
8Ly ° 13y ° 8y ° 0d ° 89y ° 08y °
O=Tc—S 119.4 116.5 116. 2 114.6 — —
108.0 110.1 108. 6 106.9
O=Tc—N 117.9 117.2 115.5 118.6 — —
2.1 9.2 103.2 101.9
N=Tc—S — — — — 118.5 109.9
105.5 109.9
N=Tc—N — — — — 108.9 106. 1
99.9 106. 1
S—c—S 8r7.1 88.3 85.4 88.4 94.6 97.8
N —c —N 80.1 79.6 80.1 79.6 80.7 76.3
(Notes) :1) 4 syna (syn a corfiguration for conplex 4) ;
2) [4] (quoted from reference[4]) ;
3) 1 sna (syn a corfiguration for conplex 1) ;
4) N-benzyl-MAMA- Re(V) -oxo syn (syn corfiguration for N-benzy-MAMA-Re(V)-oxo conplex) ; [5]
(quoted from reference[ 5]) ;
5) TcNFBAT(8)  (syn, anti) ((syn, anti) oorfiguration for TCN-BAT(8)) ;

6) TcNFBAT(8)  (anti, anti) ((anti , anti) ocorfiguration for TC(N-BAT(8))
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1.2 Tc A Gae (electrogtatic) A G
(cavitation) A Gy (digperson)
(SCRF) Onsager A Geg (repulsion)
PQM IPCM SCIPOM Tc
,PCM , Hartree- Fock
( , Polarizable Gontinuum Model) LANL2DZ, UAHF (united atom for Hartree- Fock)
, , ( CH,CH;,Tc,
PCM ( DPCOM o ) 60 100 (tesseree,
CPaM 60) , CRF CPQM
|EFPCM) , |EFPCM , 2 4 Tc
DPCM , TC (@sw , Tc
, Tc )
CPOM  |EFPCOM , Tc
, , CPOM  |IEF 2 To (
PCM Tc ) 3 4 TINUM
: [6 11] ,Tc (tesserae)
A Gy 1.3 Tc
. Tc )
A Gy =A Gye +A Gpnee IEFPOM Tc (23 1
=\ Gye +D Gy +D Gys +A G (1) 6) 5
2 P
Table 2 Brain uptakes and dipole noments in vacuo of *T¢™ conplexes
[ % (Dipole moment) /10" 2C- m
Tc (Tc complexes) (Brain uptake) (Vacwo) — (Waelrl)EFPO\AD
T MAMA 1 0.04 2.248 3.270 3.279
2 0.08 2.099 3.167 3.162
3 0.14 2.150 3.124 3.204
na BTC"O-BAT 4 0.46 3.354 4.720 4.714
5 0.73 3.262 4.669 4.663
6 1.9 3.178 4.651 4.641
STc"o-MAMA 1 0.04 2.336 3.379 3.375
2 0.08 2.214 3.281 3.274
3 0.14 2.262 3.331 3.321
onb ®Tc"O-BAT 4 0.46 3.318 4.680 4.671
5 0.73 3.233 4.630 4.619
6 1.9 3.135 4.602 4.592
7o ECD 7 12 3.177 4.592 4.578
BTc™N-BAT 8 — 4.518 6.183 6.174
syn a
8 — 4.514 6.183 6.174
TN ECD 9 0.1 4.337 6.081 6. 063

(Note) :1) TSNUM =60,

(TSNUM represerts the number of tesserae)
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3 Chav
Table 3  Slvation free energesfor Tc conplexes in water with CPOM method

Tc

A Ggd (kI-mol %) A Gionad (KI-mol %) A Gg/ (K-mol 1)
Tc (Tc conplex)
60” 100? 60 100 60 100
TcO-MAMA 1 - 129.9 - 1314 18.6 18.4 - 1113 - 113.0
2 - 129.0 - 119.5 24.6 24.5 - 104.3 - 95.0
3 - 119.8 -122.1 30.0 29.6 - 89.8 - 9.5
yna TcO-BAT 4 - 109.9 - 109.5 14.4 14.2 -95.4 -95.4
5 - 107.0 - 107.9 20.2 20.1 - 86.8 -87.8
6 - 101.0 - 102.1 25.6 25.3 - 75.5 - 76.8
TcO-MAMA 1 -134.1 - 135.9 18.3 18.8 - 115.8 -17.1
2 -131.2 - 1314 25.4 25.4 - 105.8 - 106.1
3 - 123.3 - 124.2 30.9 30.7 - 9.5 - 93.5
b TcO-BAT 4 - 111.5 - 110.6 14.4 14.3 -97.2 - 9.3
5 - 106.5 - 107.8 21.1 21.2 - 85.4 - 86.6
6 - 102.5 - 102.6 26.5 26.4 - 76.0 -76.1
TcO-ECD 7 - 136.7 - 136.5 46.6 46.9 - 9.1 - 89.6
TcN-BAT 8 - 162.7 - 162.5 15.8 15.8 - 146.9 - 146.7
Fna g - 164.5 - 164.3 15.4 15.5 - 149.1 -148.8
TeN-ECD 9 - 200.9 - 203.8 45.6 46.0 - 155.3 - 157.8
(Notes) :1) TSNUM =60;
2) TSNUM = 100
4 |EFPCM Tc
Table 4 Slvation free energesfor Tc conplexes in water with |EFPOM method
A Ggd (KI-mol %) A Gionad (KI-rmol %) A Gg/ (K-mol %)
Tc (Tc conplex)
60 100? 60 100 60 100
TcO-MAMA 1 - 129.5 - 130.7 18.6 18.4 - 111.0 -112.3
2 -128.3 - 127.6 24.6 24.5 - 103.6 -103.1
3 - 120.3 -121.2 30.0 29.6 - 9.3 - 91.6
na TcO-BAT 4 - 109.3 - 109.7 14.4 14.2 -94.9 -95.4
5 - 106.4 - 107.3 20.2 20.1 - 86.2 -87.2
6 - 100.2 - 101.2 25.6 25.3 - 74.7 - 75.9
TcO-MAMA 1 - 133.5 - 135.4 18.3 18.8 - 115.2 - 116.5
2 - 130.5 -130.1 25.4 25.4 - 105.0 - 104.8
3 - 122.3 - 123.3 30.9 30.7 - 91.5 - 9.5
snb TcO-BAT 4 - 110.8 - 110.2 14.4 14.3 - 9.4 - 9.9
5 - 105.8 - 107.0 21.1 21.2 -84.8 - 8.8
6 - 101.8 - 101.6 26.5 26.4 -75.3 -75.2
TcO-ECD 7 - 135.5 -132.8 46.6 46.9 -83.9 -85.9
TcN-BAT 8 - 162.0 - 161.6 15.8 15.8 - 146.1 - 145.9
ona g - 163.6 - 163.2 15.4 15.5 - 148.2 - 147.7
TcN-ECD 9 - 199.4 - 202.0 45.6 46.0 - 153.8 - 156.1

(Notes) :1) TS/NUM =60 ;
2) TSNUM =100



4 : OTe™

47

5 |IEFPOM Tc

1 6

Table 5 Solvation free energesfor Tc complexes (1 6) in methanol with IEFPOM method

A Ggd (KI-mol 7Y

A Gonad (K]'rml-l) A Gyl (k]-m)l'l)

Tc (Tc conplex)
60" 100? 60 100 60 100
TcO-MAMA 1 - 125.2 - 126.0 0.5 0.4 -124.7 - 125.6
2 -123.3 - 123.6 3.2 3.0 -120.1 - 120.6
3 - 115.5 - 116.3 5.3 5.0 - 110.2 - 111.3
na
a4 TcO-BAT 4 - 105.7 - 104.8 - 2.7 -2.8 - 108.4 - 107.7
5 - 102.4 -103.1 -0.3 -0.3 -102.7 - 103.4
6 -95.8 -9.9 2.0 1.7 -93.8 -95.1
TcO-MAMA 1 -129.1 - 130.5 0.3 0.6 - 128.8 - 129.9
2 - 125.4 - 125.3 3.8 3.8 -121.6 - 121.5
b 3 - 117.0 - 117.5 6.1 6.0 - 110.9 - 111.5
n
a4 TcO-BAT 4 - 106.9 - 106. 6 -2.8 -2.8 - 109.7 - 109.5
5 - 101.8 -103.1 0.4 0.6 - 101.3 - 102.5
6 - 97.5 -97.6 2.6 2.6 -94.9 -95.0
(Notes) :1) TNUM =60;
2) TSNUM =100
1.4 ®Tc™ 1.5 ®Tc™
®TC"O-BAT BT BT
MAMA , 5
HRLC , R o
HR.C ( [2]) S [
(IEF
PV , TSNUM = 100) 5, 6) (IEFPQM
(IEFPOM TSNUM = 100) 7
, TSNUM = 100) 6
101 101
1 d gl
4 ne
n | |

2 1 1 L L 1 L
-130-126-120-115 -110 -105-100 -95
AG,_ /(K] » mol}

5 ®T"O- (1 o) HR.C

Fg.5 Qorreation between retention times in
reversedphase HR.C and lvation free ener-
gesin metharol of ©Tc"O-conplexes

2 1 1 ! : : 1 1
-115-110-105-100 ~95 -90 -85 —80 -7b
AG /(K] * taol™)

6 *TC"O

(1 6 HR.C

FHg.6 Qorreation between retention times in
reversedphase HRLC and lvation free ener
gesin water of ®Tc"O-complexes

(1
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2.1 ®Tc™ ( 3 4)
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BTC"ON,S, , 41.84 K/ nol |
TO®*  ToN?* : , (2]
TeN? : OTENL,L-BED PTEO-L, L-ECD
BTC™NN,S : ?Tc"o-
: BAT ®Tc"O-MAMA , PTC"O-BAT
(12] 1oL, L-
ECD ®Tc™-L,L-ED DTC"O-MAMA 8 K/ ol
PTE™NL ,
L-ECD ®TC"O-L, L-ED , O
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, BT™N-L, L-
ECD ®TC"O-L,L-ECD e
BT"ON, S ovya @ , ,
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, OTC"OL,L-ECD PT™N-L,
L-ECD P Tc"O-BAT  *Tc"N-BAT
SOTC"N-BAT
OTc"N-BAT
3
@8W , Hartree- Fock
LANL2DZ, 3  TOBAT,3 TO
MAMA | TCNFBAT,TcO-L ,L-ECD  ToN-L ,L-
ECD
(1) ®Tc™
- (2) cPOM | EFPOM
O1em
((3) ®TC"N-BAT
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STUDIES OF TECHNETIUM CHEMISTRY
. THE RELATIONSHIP BETWEEN SOLVATION
FREE ENERGIES AND BRAIN UPTAKES OF ®Tc™ COMR.EXES

JIA Hongmeil, LIUBoli', MENG Zhaoxing', JIN Hai-guang’, WANG Xiangryun®
1. Department of Chemigry , Beijing Norma Universty , Beijing 100875, China;
2. Department of Technicad Physcs, Peking Universty , Beijing 100871, China

Abstract :Based on the X-ray crygalographic data of Tc-conplexesfor brain imaging agents, geometry optimizations
in vacuo of TcO-BAT, TcO-MAMA , TcO-L ,L-ECD, TcN-BAT and TcN-L , L- ECD conplexes are performed with
Hartree- Fock method and LANL 2 DZ bads st of (@8W program. Then olvation free energy for each Te conplex
mentioned alove in water is calculated by polarizable continuum method (PCM) including nodes of CPCM and
I[EFPOM. The results show that olvation free energy of Tc-oonplex is not only an indicator of lipophilicity but d o
one o the important factors that influence the brain uptake.

Key words:*Tc™: brain radiopharmeceutical's; brain uptake; lvation free energy
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