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Studies on Preparation of **"T¢ Complexes of Methionine Isomers
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Department of Medical Technology, College of Health Science, Yonsei University, #234
Maeji-vi, Hungob-myon, Wonju-gun, Kangwon-do, Korea

Hee Soon Chang and Dong Sun Lee, Ph.D.

Department of Chemistry, College of Natural Science, Seoul Woman University, Seoul, Korea

#mTc-Methionine complexes from enantiomeric and racemic methionines were prepared control-
ling reaction parameters such as pH and the concentration of stannous chloride. Some radiochromato-
graphic systems were also examined to determine the labelling yields of *™Tc¢ complexes.

The best resolutions of ®"Tc complexes were obtained at ITLC-SA developed with acetone and
paper chromatography with n-butanol saturated with 0.3N HCL In the former system, HR-*"Tc¢
and *"Tc-methionine complex remained at origin, while " TcO,~ moved with Rf value of 1.0. In
latter process, HR-*"Tc stayed at the origin, while **"TcQO,~ and *"Tc-methionine complexes moved
with Rf value of 0.5. By combining of two chromatographic systems, the contents of three ™ Tc¢
species were calculated easily.

#nT¢ Labelling from enantiomeric and racemic methionines had little differences and the optimal
condition was found at pH 9.00 and the molar ratio of methionine to stannous chloride od 24:1. The
yields of **™Tc¢ complexes from D-, L-, and DL-methionines were 87.6%, 94.1%, and 97.9%, respec-
tively. The results indicated that methionine containing relatively hydrophobic methylthio group
(-SCH;) would be labelled with *™Tc by stannous chloride method.
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Table 1. Chromatographic Behavior of " Tc Labelling Mixture for *"Tc-Methionine Preparation

i Rf Values
Chromatographic method Solvent
HR— 99mTc#* e o T 99m Tc-Methionine
ITLC—SG** Acetone 0.0 1.0 0.0
Paper n-Butanol saturated
with 0.3N HCI 0.0 0.5 0.5

* Hyrolyzed-reduced 9°™T¢

** [nstant thin layer chromatography-polysilicic acid implegnated glass fiber sheet
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Table 2—A. Effect of Various pH on the Labelling Yield

of D—Methionine with *"Tc¢

. Methionine o] 4] A |

2o »nTe 4% Az AT —

Table 2—C. Effect of Various pH on the Labelling Yield

of DL—Methionine with ™ T¢

PH  *Tco, HR-"Tc  C PH  *mTcO, HR—*"Tc c::::gfé "
2.00 - 49.9 50.1 2.00 - 26.3 73.7
3.00 - 83.7 16.6 3.00 - 17.5 82.5
4.00 - 87.3 12.7 4.00 — 62.7 37.3
5.00 - 58.7 41.3 5.00 - 47.2 52.8
6.00 - 31.3 68.7 6.00 — 59.2 40.8
7.00 - 31.2 68.8 7.00 - 17.0 83.0
8.00 0.8 38.7 60.5 8.00 - 17.3 82.7
9,00 0.7 12.4 87.6 9.00 1.9 0.2 97.9
10.00 17.0 2.2 80.2 10.00 7.2 2.6 90.2
11.00 493 _ 50.7 11.00 15.0 0.9 84.1

* D—Methionione- *mT¢

Table 2—B. Effect of Various pH on the Labelling Yield
of L—Methionine with *nT¢

PH  *mTcOy HR—*=Tc C::"gfe‘x*
2.00 - 75.8 34.2
3.00 - 100 -~
4.00 - 62.7 37.3
5.00 - 83.0 17.0
6.00 - 34.0 66.0
7.00 - 270 73.0
8.00 = 45.7 54.3
9.00 3.8 2.1 94.1
10.00 13.0 7.6 79.4
11.00 7.4 7.4 80.5

* L—Methionine- »mT¢
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Table 3—A. Effect of Molar Ratio of Methionine to Sta-
nnous Chloride on D--Methionine- *™T¢:

Table 3—C. Effect of Molar Ratio of Methionine to Sta-
nnous Chloride on DL—Methionine-9mT¢

F ormation Formation

N g9m - __99m 99mTe- . s9m- . Y 99m T
Molar Ratio TcOy Tc Complex* Molar Ratio TcO4 "Tc Complex*

6:1 - 771 229 6:1 - 48.5 51.5
12:1 - 64.6 35.4 12:1 - 76.7 23.3
24 : 1 0.7 12.4 87.6 24 :1 — 2.1 97.9
48 : 1 1.0 76.5 22.5 48 : 1 - 19.5 80.5
96:1 3.0 619 35.1 96 : 1 - 19.6 80.4

* D—Methionine-*mT¢.

Table 3<B. Effect of Molar Ratio of Methionine to Sta-
nntous Chloride on L—Methionine- ssm .

Formation
Molar Ratio *™TcOy  HR—9m " Te-
olar Ratlo €04 R Te Complex*

6:1 - 83.8 16.2
12:1 - 595 40.5
24:1 -~ 3.3 96.7
48 : 1 — 16.6 83.4
96 :1 20.8 46.4 32.8

* L—Methionine-9mT¢
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