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Development of nitroxide-based theranostic compounds that act both as
anti-inflammatory drugs and brain redox imaging probes in MRI
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Molecular imaging is a noninvasive method to understand fundamental
molecular interaction inside a living animal. In the present study, we challenged to develop a new
molecular imaging probe by eliminating the fundamental problems in conventional probes.

Theranostic probes provide both therapeutic and diagnostic imaging capabilities in one molecule and
show si%nificant promise for use in magnetic resonance-based imaging techniques. We have
successfully developed nitroxide-based contrast agents by connecting a nonsteroidal
anti-inflammatory drug, ibuprofen and ketoprofen, and paramagnetic nitroxide molecules. The
therapeutic capability of these theranostic probes was confirmed by small animal studies
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Ibuprofen-PROXYL > Red powder.
FAB-MS (m/z) 360 (M+). 1H NMR (500 MHz,
CDCI3) & : 2.765 (br. s, 6H, CH3 x 2),
3.384 (br. s, 3H, CH3), 3.728 (br. s,
CH(CH3)2), 4.299 (br. s, 2H, CH2), 5.543
(br. s, 1H, -COC- HCH3-), 8.943, and 9.040
(each 2H, br. s, ArHx 2). 13C NMR (125MHz,
CDCI3) & : (ibuprofen moiety) 188.6, 188.4
(C=0), 155.1 (C6), 152.1, 151.8 (C3),
144.7, 144.6 (C4), 142.2 (C5), 60.0 (C2 and
C7), 44.9 (C8), 37.9 (C10), 33.8 (C9). Anal.
Calcd. for C22H34N03: C, 73.29; H, 9.51;
N, 3.89%. Found: C, 73.37; H, 9.75, N,
3.81%. EPR data: g = 2.0076, aN = 1.50.
Ketoprofen-PROXYL : Red powder .
FAB-MS (m/z) 408 (M+). 1H NMR (500MHz,
CDCI3) & : (ketoprofen moiety) 1.58 (s, 3H,
CH3), 3.84 (br. s, 1H, >CH), 7.14, 7.44,
7.49, 7.56, 7.60, 7.67, and 7.78 (9H, ArH
x 9), (PROXYL moiety) 0.98, 1.26, 2.04,
4.12 (each br. m). 13C NMR (125MHz, CDCI3)
0 : (ketoprofen moiety) 210.0 (C10 C=0),
187.4 and 187.3 (C3 C=0), 154.8, 154.6,
152.3 and 152.1, 151.5, 148.1, 146.6,
144.8, 144.2, 143.9, 143.4, 60.16(C2),
33.61(C3). Anal. Calcd. for C25H30NO4: C,
73.50; H, 7.40; N, 3.43%. Found: C, 73.26;
H, 7.53; N, 3.30%. X-band EPR data: g =
2.0075, aN = 1.50.
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