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[ Abstract ] Objective: To design and synthesize long-chain substituted 2-[(4'-
hydroxyethoxy) phenyl ]-4,4,5,5-tetramethyl-2-imidazoline-1-oxyl 3-oxide (HPN) derivatives
with enhanced anti-hypoxic activity. Methods: HPN derivatives 1, 3, 5 containing lipophilic
long chains were synthesized via the alkylation of HPN with 6-bromohexan-1-ol, ethyl 6-
bromohexanoate or 6-bromohexane, respectively using acetonitrile as the solvent and K,CO3
as the acid-binding agent at 60 °C. Derivative 2 was synthesized via hydrolysis reactions of
derivative 1 in the NaOH/CH;0H/H,0 system. Using dichloromethane as the solvent and
N,N'-diisopropylcarbodiimide as the dehydrating agent, HPN underwent esterification with
hexanoic acid to obtain derivative 4. The structures of derivatives 1-5 were characterized by
infrared spectroscopy, electron paramagnetic resonance and high resolution mass spectro-
metry. The purities of derivatives were detected by high performance liquid chromatography,
and the lipid solubilities of derivatives were evaluated by calculating the oil-water partition
coefficients (logP). Anti-hypoxia activities of HPN and its long-chain lipophilic derivatives
1-5 were evaluated using normobaric hypoxia test and acute decompression hypoxia test.
Results: The structures of the derivatives were confirmed by infrared spectroscopy, electron
paramagnetic resonance and high resolution mass spectroscopy. The yields of target
derivatives were all above 92%, and the purities were all above 96%. The logP values of
derivatives 1-5 were 2.78, 2.00, 2.04, 2.88 and 3.10, which were higher than that of HPN
(0.97). Derivatives 1-5 significantly prolonged the survival time of mice at the dose of
0.3 mmol/kg in normobaric hypoxic test and reduced the mortality rate of acute
decompression hypoxic mice to 60%, 70%, 60%, 70% and 40%, respectively. Conclusions:
The synthesis of derivatives 1-5 is convenient, and the yield is high. The synthesized
derivatives especially derivative 5 show anti-hypoxic activity similar to or better than HPN

at lower doses.

[ Key words ] Nitronyl nitroxide; 2-[ (4'-Hydroxyethoxy) phenyl ]-4,4,5,5-tetramethyl-2-
imidazoline-1-oxyl 3-oxide; Lipophilic; Long chain; Synthesis; Anti-hypoxia; Mouse
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xyethoxy) phenyl ]-4,4,5,5-tetramethyl-2-imidazoline-1-oxyl 3-oxide, HPN}; T4 & 3% /R &
(specific pathogen free, SPF);N,N'-=7 ¢ k& = T B (N,N'-diisopropylcarbodiimide,
DIC); % 2k A8 &7 % (high performance liquid chromatography, HPLC)
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Figure 1 Synthetic route of HPN derivatives 1-5
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Table 1 Structural characterization of HPN derivatives 1-5
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of mice under normobaric hypoxia condition
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