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Introduction

Acidic extracellular pH is a characteristic feature of many pathological conditions, including cancer, ischemia,
and inflammation.” As such, the ability to spatially map tissue pH is of value for improving the diagnosis and
treatment of diseases. Toward this end, magnetic resonance imaging (MRI) techniques are ideal, owing to high
spatiotemporal image resolution and tissue penetration depth. In particular, concentration-independent ratiometric
pH mapping by means of paramagnetic chemical exchange saturation transfer (PARACEST) is especially
attractive. Here, the ratio of the intensities of two CEST signals from a paramagnetic probe that show different pH
dependences can be correlated with pH. Nevertheless, current probes suffer from low sensitivity as the changes
in CEST intensity with pH are too similar for the two peaks. In efforts to improve the pH sensitivity of ratiometric
PARACEST MRI probes, we develop dinuclear Co" complexes featuring two types of CEST-active protons that
exhibit CEST intensities with opposing pH dependences. Herein we report a Co", complex (1) bearing
carboxamide and hydroxyl groups that exhibits remarkably high pH sensitivity in the physiological range, as
verified by NMR and phantom MRI experiments, and displays excellent stability in physiological environments.
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Fig. 1 pH dependence of the ratio of CEST

Conclusions
We have demonstrated the ability of Co', complexes to provide a concentration-independent measure of pH
in a range relevant for detecting physiological abnormalities through ratiometric PARACEST imaging. The high pH
sensitivity and stability of 1 in physiological environments underscore the potential suitability of this and related
complexes for pH mapping in vivo.
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Fig. 2 pH map of phantoms of 1 obtained
from CEST-MRI, demonstrating the good
agreement with pH measured by an electrode
(white numbers).



