Synthesis of a Paramagnetic Myeloperoxidase
Substrate with Superoxide Dismutase Mimetic Activity

Background Methods Results

Myeloperoxidase (MPO) 1s an enzyme contained within azurophilic granules of neutrophils and
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Superoxide Dismutase (SOD) 1s an enzyme respons1b1e for converting the free radlcal Q—\ - — N i i\

O, into H O, and water o NH

O, 1s generated in the mitochondria during normal respiratory processes
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or generated by NADPH oxidase during phagocytosis 16h (ii) (COCI),, CH.CI, 72h. (b) (i) Meldrum’s acid (2 eq), pyridine (4 eq), CH.Cl, 2h (ii) H,O/HOAc (2:1), L * S )
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M40401 1s a Mn(Il) macrocycle with Analve; : : [us; d howed littl d Fig. 6:'H NMR spectrum of 4-azido-2,6-diacetylpyridine (CDCI.). Remaining
SOD activity exceeding the native enzyme nalysis on reaction was inconclusive, and TLC showed very little new product

reactant 4-chloro-2,6-diacetylpyridine can bee seen as a small peak at 8.18 ppm.

Mn(II) center allows for use as contrast agent in MRI AL Litera.ture. analysis pointeel to a problem with heterocycles I\
coordinating and scavenging free Cu(I) catalyst i

1) We obtained two click chemistry intermediates, 1.e. 4-azido-2,6-diacetylpyridine and

A better catalyst system was identified that includes g\_NZ' g\_ /2 2-(2-propiolamidoethyl)-1H-1ndol-5-yl benzoate, in quantities sufficient for characterization.
Cu(I) bound to an N-heterocyclic carbene (NHC),

Magnetic Resonance Imaging (MRI) 1s an emerging noninvasive imaging technique

capable of generating high-resolution 1images of three dimensional anatomical structure : ; L : :
P 5 S 2 2) We 1dentified potential improvements that can be made to increase yields. The meldrum’s

Charged, spinning 'H nuclei interact with magnetic fields to generate signals that 1,3-Bis(2,4,6-tnmethylphenyl)-4,5-dihydroimidazol-2-ylidene:  £ig. 3. Cu(l) catatyst acid step in the 4-chloro-2,6-diacetylpyridine synthesis that resulted in low yields will be
can be viewed as magnetic moments using external magnetic field gradients (SIMes), and secondary ligand 4,7-dichloro-1,10-phenanthroline ) ) replaced with a Grignard reaction of 4-chloropyridine-2,6-dicarboxamide.
Electronic interactions from paramagnetic species alter the signal strength from I I N RTOH M 3) We plan to replace the poorly reactive propiolamidoethylindole product with
local protons to generate additional contrast '~ Cu catalyst | ! | propargylamine for the click reaction, which can then be joined to an indoleacetic acid
NH; > g . 5O . . .
: ; : : | _ . /\ a Z b. « by a condensation reaction. This 1s expected to increase yields of 4-substituted

Some paramagnetic species are attached to a substrate that interacts with an enzyme, | | 1 2. 6-diacetylpyridine.
allowing MR 1images to display local enzymatic activity as changes in contrast L N\\/ J ﬁ\,ﬂ ;
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Scheme 2: Plan for future synthesis of the contrast agent. ﬁ )
(a) MeOH, 10min. (b) HBTU (1.5 eq), Et N (2.5 eq), DMF, 2h. » " A & c
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Fig. 4: Cu(l) catalyzed Huisgen 1,3 dipolar (3+2) cycloaddition, a click chemistry reaction
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