Azamacrocyclic Ca2+ Sensitive Contrast Agents for MR Imaging 
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Introduction. Calcium plays an important role in regulating a great variety of neuronal processes, and many efforts are made to generate gadolinium complexes that can act as calcium-dependent MRI contrast agents. A series of gadolinium chelate complexes based on DO3A were developed, bearing phosphonate groups as an additional coordination sites, which is hypothesized to change relaxivity in magnetic resonance experiments dynamically with Ca2+ concentration. Different lengths of the phosphonate side chains are expected to lead to different binding constants of the phosphonate - gadolinium bonds. The latter property can be exploited for fine-tuning the sensitivity of the agent to calcium ion concentration.
[image: image1.wmf]0

1

10

100

2.5

3.0

3.5

4.0

r

1

(

s

-1

mM

-1

)

[

Ca

2+

]

(mM)

 Gd-DO3A-PAMP(

1

)

 Gd-DO3A-AAMP(

2

)

 Gd-DO3A-HAMP(

3

)

Methods. Ligands DO3A-PAMP (1), DO3A-AAMP (2) and DO3A-HAMP (3) were prepared in four steps from cyclen including alkylation, deprotection and introduction of phosphonate groups. Pure products were obtained as white powders in yields up to 74%. Gadolinium complexes were obtained by treating of the ligands with 1.2 equivalent of GdCl3 at pH 7.0 -7.5 and 60°C for 18h. MR relaxivities r1 and r2 were measured for four concentrations of each macrocyclic compound (0.1, 0.4, 0.7, 1.0 mM) at pH 7.2 in a KMOPS buffer and different concentrations of Ca2+. 
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Results. The sensitivity of the contrast agents for changes in Ca2+ concentrations increased with the chain length between the DO3A unit and the phosphonate functions

(Fig. 1). Compound 3 show changes 

of relaxivity in the range of Ca2+concentration which is compatible with extracellular physiological conditions. This work is supported by the Louis-Jeantet Foundation, and the Hertie Foundation.
� EMBED Origin50.Graph  ���











� EMBED ChemDraw.Document.6.0  ���








[image: image3.wmf]F

i

g

u

r

e

 

1

.

 

D

e

p

e

n

d

e

n

c

e

 

o

f

 

t

h

e

 

c

o

m

p

l

e

x

 

r

e

l

a

x

i

v

i

t

y

 

t

o

 

t

h

e

 

C

a

2

+

i

o

n

s

 

c

o

n

c

e

n

t

r

a

t

i

o

n

[image: image4.wmf]0

1

10

100

2.5

3.0

3.5

4.0

r

1

(

s

-1

mM

-1

)

[

Ca

2+

]

(mM)

 Gd-DO3A-PAMP(

1

)

 Gd-DO3A-AAMP(

2

)

 Gd-DO3A-HAMP(

3

)

_1178199331.bin

_1176043962.cdx

