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Synthesis of d- and I-Form of *™Tc¢-HMPAO, and Comparison of Brain Uptake
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Abstract

Purpose: “"Tc-HMPAO is a radiopharmaceutical for imaging cerebral blood flow. HMPAO (RR, SS)-4.8-
diaza-3,6,6,9-tetramethylundecan-2,10- dione bisoxime) has three sterecismers such as, meso-, d-, and /HMPAO.
Techentium complexes of meso-HMPAO and d/HMPAQ are known to have different in vivo brain uptakes. In
this study, enantiomers of HMPAO (d-HMPAO and /HMPAQ) were separated from d/HMPAO. These
enantiomers were labeled with ®"Tc and the biodistribution studies were performed in mice. Materials and
Methods: An intermediate imine product was produced from 2,3-butanedione monooxime and 2,2-dimethyl-
1,3-propanediamine (54% vield) and was reduced into a mixture of three isomers (35% yield). The meso-isomer
was separated from d/-mixture by repeated fractional crystallization (11% vyield). The d- and /-enantiomers were
subsequently separated by co-crystallization with optical isomers of tartaric acid (25% and 5% vield, respectively).
Each enantiomeric HMPAQO was labeled with *"Tc by reacting with SnCl, - 2H,0 and #MTe-pertechnetate.
Biodistribution study was performed 1 hr after tail vein injection to ICR mice. Results: Radiochemical purities of
each compound were over 80%. In biodistribution study, the brain uptakes of d./- d- and /-Hform were 1.34, 1.12
and 1.67% 1D/g, respectively. In case of /Hsomer the brain uptake was higher (1.5 fold) than d-isomer.
Conclusion: We successfully purified each enantiomeric HMPAO. In biodistribution study of stereoismers of
¥MTe-HMPAO in mice, FHHMPAO may show better brain image than d/HMPAO which was supplied in a
commercial kit. (Korean J Nucl Med 2001:35:69-74)
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Fig. 2. These structures are sterecisomers of HMPAOQ.
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Table 1. Raiochemical Purities of *"Tc-HMPAO Optical Isomers

M Tc-HMPAO optical isomers d/HMPAO d-HMPAO FHMPAO
Lipophilic " Te-HMPAO 86+4 83+3 8746
Hydrophilic *¥™Tc-HMPAO 1145 1244 7+5
Free *™Tc pertechnetate 3+1 5+2 6+£3
Reduced hydrolyzed ®™Tc 141 0 0

The values are mean+S.D. n=4
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Table 2. Biodistribution of *"Tc-HMPAO Optical

Isomers in Mice 1 hr Postinjection

%\D/g d-HMPAO dHMPAO HHMPAO
Blood 483+035  456+064  509+069
Muscle 121+028  098+0.15 091+025
Fat 2594041 295+005 1.66£0.77
Heart 3214056 2464032 324x034
Lung 897221 797+174 9114082
Liver 4784062 626+034 394+06]
Spleen 213+043  208+021 2.16+046
Stomach 1254092 1454088 1014019
Intestine 2574039  301+013 2674023
Kidney 7454032 6424012 7894097
Brain 1341067 1124020  1.67+0.09
Bone 1.07£007 0954004 1.01£006

The values are percent injected dose/gram tissue,
n=6
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