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ABSTRACT We demonstrate a detail protocol for the radiosynthesis of a '*I-labeled tetrazine prosthetic group and its
application to the efficient radiolabeling of trans-cyclooctene-group conjugated human serum albumin (3) using
inverse-electron-demand Diels-Alder reaction. Radioiodination of the stannylated precursor (2) was carried
out by using ['#I]Nal and chloramine T as an oxidant at room temperature for 15 min. After HPLC purification
of the crude product, the purified '*I-labeled azide (['?°1]1) was obtained with high radiochemical yield (65 +
8%, n = 5) and excellent radiochemical purity (>99%). Inverse-electron-demand Diels-Alder reaction between
(['*1]11) and 3 gave the '?®|-labeled human serum albumin (['?°l]4) with more than 99% of radiochemical yield
as determined by radio-thin-layer chromatography (radio-TLC). These results clearly indicate that the present
radiolabeling method will be useful for the efficient and convenient radiolabeling of trans-cyclooctene-group
containing biomolecules.
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Materials
Name of Reagent/Equipment Company Catalog Number/Model Mumber
Chloramine T trihydrate Sigma 402869
[?®l]Nal in ag. NaOH Perkin-Elmer NEZ033A010MC
Sodium metabisulfite Sigma S9000
Formic acid Sigma 251364
Sep-Pak tC18 plus cartridge Waters WATO036800
Dimethyl sulfoxide (DMSO) Sigma D2650
Acetone Sigma 650501
Ethanol (EtOH) Sigma 459844
TLC silica gel 60 Fas4 Merck 1.05554.0001
Analytical HPLC Agilent 1290 Infinity
Preparative HPLC Agilent 1260 Infinity
Analytical C18 reverse-phase column Agilent (inEzCe":p:Z))izz)Crli)
Preparative C18 reverse-phase column Agilent EC(I;)ZS: Z:egj-: ;(: :;:;8
Radio TLC scanner Bioscan AR-2000
Radioisotope dose calibrator Capintec, Inc. CRC® -25R

Procotol

1, 15 HX| = tetrazineQ| &M

1.1) M32x|| 22| radioiodination Bt (2] 1)

1.1.1) Tributyl ting 3Z3FstaL Q= A4 2= & A+
go] 7|2 Bagh W2 2-8-ste] 4 shleh’). A4 2
21 mg in 100 YL DMSO)9] chloramine—T -&%(2 mg
in 20 YL of phosphate buffered saline, pH = 7.4)1} ZAF

(acetic acid, 5 L) A= A7k

1.1.2) 150 MBqg2] [*I|Nal (15 pL in aqueous NaOH)E

H7F & ARe(25 "C)ollA 15 23 vk AT,

1.1.3) Sodium metabissulfite =8 (1.0 M, 20 L)

it k& FRAIH.

1.1.4) 4] 8% A= HPLCRE B4 3}7] Yatofuks &
S 3 0.2 uLE #5}o] 100 pLe] &4 (H,0/CH:CN, 1:1)
of 3]4 Al7lct,

Note: B HPLCAE-L 0.1% formic acid H20 (solvent
A2} 0.1% formic acid CH3CN (solvent B)E o]sAto 2
ARG

1.1.5) 343t 4-NS analytical radio—HPLCE -5}

Hke-S BA g} (1™ 2). &4 analytical C18 reverse—

phase column; flow rate: 1 mL/min; gradient: 50%
solvent B in solvent A for 0—2 min; 50—100% solvent
B in solvent A for 2—17 min; retention time of ['*I]1:

8.7 min,

1.2) HPLCEIE B HX| tetrazine ((@I1)2] HX|npd
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Synthesis of ['51]1
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Figure 1. Synthetic procedure of ['#[]1 and ["%I]4
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Figure 2. Radio-HPLC chromatogram (a) Before purification of ['*[]1 (Crude

mixture), (b) After purification of ["%°I]1, (c) UV-HPLC chromatogram for 1

1.2.1) B3 A3 HPLC injection viald] 2% %71
3 preparative radio—HPLCE o]|-83lo] A stk ZA:
preparative Cl18 reverse—phase column; flow rate: 10
mL/min; gradient: 50% solvent B in solvent A for 0—2

min; 50—100% solvent B in solvent A for 2—17 min;

retention time of [*I]1: 10.4 min,
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Figure 3. Radio TLC result for synthesis of ['*1]4 using ['*I]1 (30 °C, reaction
time: 10 min, eluent: acetone)
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