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Abstract

Purpose : In gene therapy, tumor cells expressing the herpes simplex virus thymidine kinase are sensitive
to prodrugs. Potential prodrugs VDU and IVFRU were synthesized and radiolabeled with radioiodine for
noninvasive imaging of herpes simplex virus type 1 gene expression. Material and Methods : 5-(2-trimethysilyi)
vinyl-2—deoxyuridine and  5-t2-trimethyisilyivinyi-2 -fluoro-2 —deoxyuridine, precursors of 5-(2—iodolviny -2’ ~deoxy
uridine(lVDU) and  5-(2-iodo)-2'-vinyl-2 -deoxy—2' -flucroribofuranosyl  uraciliVFRU), were synthesized from
reaction of trans—1-trimethylsillyl-2-tri-n-butylstannylethylene with 5-iodo—2'-deoxyuridine and 5-iodo-2'~
fluoro-2'-deoxyuridine, respectively, on the condition of Pd catalyst. These precursors were separated from
reaction mixture by silica gel column chromatography method. Each precursor was radioiodinated with
radioiodine by mixing with ICI oxidizing agent. These radiciodinated compounds were purified with HPLC.
Radiohalogen exchange has been shown to be effective for the synthesis of products with lower specific
activity. Similarly, carrier-added and high specific activity products have been isolated in respectable
radiochemical yields using ICI method. Results : Synthetic yield of precursors, IVDU and IVFRU were 43%
and 18%, respectively. Radiochemical purity of both compunds was over 98%. Conclusion : We
synthesized precursors of IVDU and IVFRU for monitoring of HSV1-tk gene expression. Radiotracers were
radioiodinated with high radiolabeling yield by 1IC! method. (Korean J Nucl Med 2002;36;102-109)
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tri-n-butyl-tin hydride 5.39 ml2}, trimethylsilyl
acetylene 3.8 mle] Egolg, 100ClA 83 AJ7-E
QF argon 715 stollA] whGAIZch wb-go]l £EH
% short path vaccum Z%F AX| & 7k} slollr] =
Falod, 110ToA 1}&&= boiling range7} 110-11

50 BEEE T
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dichloro- ditriphenylphosphine palladium( I )((PPh;)
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Fig 1. Synthesis of organo silane nucleoside precursors for radioiodination.
a) scheme of 5~(2-trimethylsilyl)-2'-fluoro-2'~deoxyuridine(IVFRU)
b) scheme of 5-(2-(trimethylisilyvinyl)-2'-deoxyuridine (IVDU)
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'H NMR (DMSO-d6)
(E)-5-(2-trimethylsilylvinyl)-2’-deoxyuridine
(TMS-VDU)

0 11.4(s, 1H, N-H), 8.18(s, 1H, H-6), 6.59(s, 2H,
CH=CH-Si), 7.2(d, J=14.3Hz, 1H, CH=CHI), 6.16(t,
1H, 1’-H), 5.27(d, 1H, 3’-OH), 5.17(t, 1H, 5’-OH),
4.22(m, 1H, 3-H), 3.78(m, 1H, 4’H), 3.64(m, 2H,
5’-H), 2.1(m, 2H, 2’-H)

(E)-5-(2-trimethylsilylvinyl)-2’-fluoro-2’-deoxyuridine
(TMS-VFRU)

0 11.46(s, 1H, N-H), 8.30(s, 1H, 6-H), 6.59(d,
J=19.4Hz, 1H, -CH=CH-Si),
6.53(d, J=19.5Hz, IH,
JH-F’=10.0Hz, 1H, 1’-H),
5.58(t, J=5.4Hz, 1H, 3’-OH), 5.36(t, J=4.7Hz, 1H,
5’-OH), 5.04(dd, J=53.0Hz, 3.5Hz, 1H, 2’-H), 4.21
(dd, J=23.2 8.0Hz, 1H, 3’-H), 3.90(d, J=8.1Hz, 1H),
3.84 and 3.64(2ddd, J=124, 4.7, 2.3, 2H, 5’-H)

-CH=CH-I), 5.95(d,
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Fig 2. Synthesis of radiciodinated IVDU and IVFRU. (The radiciodination reaction was completed within
25 min for the carrier-added synthesis using ICl in acetonitrile of 20% acetic acid)
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Fig 3. HPLC radiochromatogram of ["®IIVDU and ["®IIVFRU using RI detector.
{following the reaction of SiMe3-VDU and SiMe3-VFRU in acetonitrile of 20% acetic
acid with Na'®! and IC! for 25 min at room temperature. Reverse phase HPLC ; &
bondapak C18 column, mobile phase : from 1:9(v/v) acetonitrile—distiled water(DW) to
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