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BFGs ( 0. 01 kca/ mol) 298 K ,
10 ps( ) ,
NVT, 1.0 fs( ),
100 MD ,Hamiltonian type  PM3,
MM , , Annihilater UHF Hartree
1.2 - Fock (AUHF)
Vamp LUMO ,HOMO
Vamp 1
1 Vamp
Table 1 The descriptor of ligand moleculars caculated by Vamp oftware
1030
(Nudear (Mean A/ ELumo Eromo
Eal €V 1/ev D
(Abbreviation) Energy)  Folarizability) o (ked - mol * ) e /eV jey  HIDebve
/ eV / m3
EDTA 24 969 28.969 - 4510.3 ¥457.82 9.0105  0.035856 379.0105 3.8827
NTA 11 117 17.11 3¥3021.9 37286.04 9.895 6 0.15842 379.8956 3.8189
DCTA 31831 38.062 35218.7 3676.22 9.6034  0.061416 379.6034 4.2129
DTPA 35 284 39.85 36 005.4 32811.3 9.490 8 0.16871 379.4908 1.8416
HEDTA 21 492 29.272 ¥4212.9 3/583.33 9.4232 0.35064 379.4232 4.9543
DOTA 40 897 46.235 35 860.3 37991. 69 9.2222 0.48483 379.2222 5.9228
HEDTMP 29 540 32.145 35047.5 -1075.5 8.994 4 0.16515 3/8.5944  10.38
NTMP 19 048 22.525 34037.5 37540.89 8.318 6 0.51429 3/8.3186 9.2016
DCTMP 45 943 45.01 ¥6434.7 3893.2 8.622 0.564 87 38.622  13.547
DTPMP 59 712 49.279 Y7641.1 31103.7 8.997 0.31332 ¥/8.997  15.037
TTHMP 77 183 60.938 39500.6 32695.4 8.7139  371.0369 3/8.7139 8.486 4
EDTMP 36 786 35.796 35840.4 3/810.47 8.430 5 0.648 71 378.4305 15.155
MEDTMP 38 198 38.046 376 000.6 37973.69 9.3365 0.26614 3/9.3365 14.2
OEDTMP 44 144 43.802 36523 37988.31 8.773 9 0.22015 3/8.7739 10.784
TEDTMP 42 808 41.576 36 350.4 34 283.9 8.454 7 0.153 378.4547 13.494
MADM P 11 284 18.209 32930.4 3/341.84 9.127 2 0.02006 379.1272 5.1613
HDATMP 45 337 46.436 36 478 31 468.5 8.679 6 0.16375 3/8.6796 13.392
1.3 Tsar ™3.3 ADME 1.4
ADM E(Adwrption , Distribution , Metabolism 158gm 2h
and Excretion) 158 gm
[4] *sm
[5.6] ,
(lg P) 3
2 Lipins 1.5 153Sm
kit 2 245
- ( < Tar™3.3
500, <10, <5.,lg P<5) -
2 ) H

QSAR
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BU = - 29.39/ x109 + 12 455/ x14 - 790. 9/ X9

-82.38 ( x10=0, ) ey
BU/ (% g %) 2h
%10 (ADME Violations) ;
2

(VAMP Surface Area) ; X0

X14
(HOMO)
r=0.960 0,
F=0,
ADME

r2(CV) =0.590 4

n=15,

s=5.020,F

Table2 The desriptor of ligand moleculars caculated by ADM E oftware

(Abbreviation) AE:;IJtO():CSi) é:rzf;;d 9P (Violations) MR/ om® M 10%s/m? v/ (m- mol )
EDTA 10 4 -1.70 0 62. 346 292.28 232.99 213.48
NTA 7 3 -1.22 0 38.242 191.16 186.98 136.15
DCTA 10 4 - 0.437 0 78.428 346.38 299.83 256.32
DTPA 13 5 -2.18 1 86. 449 393.4 366. 17 285.93

HEDTA 9 4 -1.68 0 62.553 278.3 272.14 210.18
DOTA 12 4 -1.92 1 96.415 404. 48 347.26 300. 54
HEDTMP 12 7 0.368 2 68. 558 372.18 265.06 230.23
NTMP 10 6 0.464 1 49. 437 299.07 208.97 177.77
DCTMP 14 8 1.81 2 93. 355 490. 26 344.25 314.99
DTPMP 18 10 0.627 3 105.11 573.25 362.32 353.65
TTHMP 22 12 0.709 3 132.94 708.32 524.59 448. 62
EDTMP 14 8 0.546 2 77.272 436.16 296.07 266. 25
MEDTMP 14 8 0.959 2 81.691 450. 19 321.52 282.31
OEDTMP 14 8 0.823 2 94.49 496. 28 337.53 309. 95
TEDTMP 15 8 0.381 2 88.316 480.22 351.57 300. 48
MADMP 7 4 0.362 0 39.621 219.09 181.9 139.87
HDATMP 14 8 1.84 2 95.984 492.28 360. 18 315.18
3 153S,n
Table 3 The bioactivity descriptor of 153Smrlableled bone seeking radiopharmaceutica s
(Name) (Abbreviation) BU/ (%9 (Name) (Abbreviation) BU/ (%9 ")
EDTA 43.3 DTPMP 16
NTA 56.8 TTHMP 15
1,2 DCTA 37.5 EDTMP 26
DTPA 0.19 1,2 MEDTMP 26.5
N-( ) HEDTA 47.6 OEDTMP 25.5
1.4.7.12N DOTA 0.34 TEDTMP 33.1
N-( ) HEDTMP 27 MADMP
NTMP 38 1,6 HDATMP
1,2 DCTMP 25
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STUDY OF QSAR FOR 153Sm COM PL EXES
AS BONE SEEKING AGENT

WEI Hong-yuan, LUO Shunzhong, LIU Guoping,
YANG Yuqging, JIANG Shurbin

Ingtitute of Nuclear Physics and Chemistry , Chinese Academy of Engineering Physcs, Mianyang 621900, China

Abgtract : The molecular modeling ooftware , Material Studio 2. 0, isemployed to build the molecular model s
for the 17 153 Smrlabelled bone-seeking radiopharmaceuticals. Their structures are first optimized with
molecular mechanics and then the predominant conformations are found by usng molecular dynamics. Ener-
giesof the 17 ligands in agueous lution are calculated by the semi-empirica orbital computation oftware
package Vamp. A seriesof microsoopic parameters such asL UMO and HOMO energies, delocdization en-
ergies and heat of formation are obtained. By choosng ADM E violation number xio, surface area x4, and
HOMO energy xzo as descriptors, a satifactory QSAR equation isfound by usng QSAR anadyss ooftware
Tsar ™3. 3 for bone uptake (BU/ (%: g™ ')) 2 h post injection. The equation is BU = - 29. 39/ xqo + 12
455/ x14 - 790.9/ X2 - 82.38 with n=15, r=0.960 0, s=5.020, F=0, r?(CV) =0.590 4.
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