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Magnetic Resonance Imaging (MRI)
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Figure 1: A) random alignment of protons B) application of magnetic field and alignment of protons with field C) application of
radio frequency pulse and spinning of protons D) relaxation of protons to alignment with magnetic field

An MRI is obtained using a magnet to align the protons of the bulk water in the body, then sending a radio wave frequency
pulse through the body to spin these protons.

The time required for the protons to return to their original alignment is the relaxation time (T,), and its inverse is the relaxivity
(R, «x 1/T4), which corresponds to the amount of contrast in an image. 3

Chemical Exchange Saturation Transfer (CEST) Agents

CEST Agents represent a new class of MRI contrast agents L

that induce negative contrast in an image.
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CEST signal is generated through slow exchange of the @ 5
bound protons on an agent with the bulk water protons in £ © g6
the bodly. 8
Major advantages of CEST agents over clinical MRI 'c—%' =04
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* Their ability to be turned “on” and “off’ by the 3 0.2
application of a radiofrequency pulse. ' .
 Their sensitivity to the chemical environment in which 200 -100 0 100 200
they are located. Sat. offset, ppm

ParaCEST agents are CEST agents consisting of a _ | | |
lanthanide ion chelated by a multidentate ligand. Use of Figure 3. CEST spectrum, observed increase in CEST signal, or

paramagnetic lanthanides shifts the CEST signal away bound water signal (left) with decrease in bulk water signal
from the bulk water signal.5 (right). Observed shift of bound water signal away from bulk

water signal. °

The Zinc Hypothesis and Project Goal

A healthy prostate has a significantly higher (nmols/g wet tissue) Zinc
concentration of Zn(ll) than other soft tissues in Normal peripheral zone 3,000-4,500
the body. Malignant peripheral zone 400-800

Zinc (Il) levels have been found to be significantly

. Normal prostatic fluid 8,000-10,000
decreased in the presence of prostate cancer.
Prostate cancer prostatic fluid 800-2,000
The goal of this project is to synthesize a Other tissues 200-400
ParaCEST MRI agent capable of detecting and Blood plasma 15

quantifying zinc in the prostate.
We hypothesize that binding zinc will alter CEST Figure 2: Relationship between prostate health and zinc concentrations

spectrum, and this will be correlated with the (nmol/g wet tissue). Table indicates tremendous decrease in zinc
extent of prostate disease. 4 concentration with diminishing prostate health.4

33.37% yield

Figure 4. Complete synthetic scheme for desired coordinated complex. The first step shows over 100% vyield, attributed to residual solvent.

Compounds MMHC-1 through
MMHC-5 have been synthesized
successfully and characterized
by 'C-NMR and 'H-NMR
spectroscopy.

13C-NMR and 'H-NMR spectra
of compounds MMHC-1 through
MMHC-3 are not shown, but
were used to verify compound
identities.

The >100 % vyield of MMHC-1
was attributed to residual
solvent in the final product.

The 'H-NMR spectrum of
MMHC-5 lacks the expected
amide proton peak. It is
hypothesized that amide protons
are exchanging with another
species present in the sample.

The absence of the quaternary
and carbonyl carbons in the 13C-
NMR spectrum of MMHC-5 is
possibly due to the longer T, of
these carbons.

An additional C NMR of
MMHC-5 will be obtained with
the intention of reducing
baseline noise.

Results and Discussion

[e0]
~ 2

MMHC_4_citric_PROTONO1
©
|

5.28

g oB]e 3
T |

—3.88
3.38

MMHC_4_citric_CARBONOE & & o S NS ot o
) 9 5 o5 o IR N

N 0
© ©

7 VO
H H Il G E
cr NNy X P
PR PE
e | =
/ / | |
N D CDCI3
oy \/\Nﬁj | :
5 NA/ E C
N i
|
H
J
D F G
C| |coci3 DCM . A B
Al | | Acetone '
C . « uRN, —i L - - N & I MWJ -.JJJN. ’ o - ~ h‘L o — JI
i e S ¥ o i T y
'915'9fo'815'8fo'7f5'7.'0'615'6fo'515'f51fo'4f5'4fo'315'310'2f5'210'1.'5'1.'0'015'010 " 190 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢
(ppm) f1 (ppm)
Figure 5: 'TH NMR spectrum of MMHC-4 in CDCI; at 500 MHz Figure 6: 'SC NMR spectrum of MMHC-4 in CDCI; at 125 MHz
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Figure 7: 1H NMR spectrum of MMHC-5 in CDCI3 at 500 MHz Figure 8: 3C NMR spectrum of MMHC-5 in CDCI; at 125 MHz
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