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Abstract: Fluorescent tigands of 5-HTt* twepkxa have been synthebed. Their affinity aud specifiiity for 

these sites are reported. 

Drugs int~ting with the 5-HTtA subtypel of atone (HIT) receptors are of potential clinical interest 
in the treatment of behavioral disorders, such as depression, anxiety and psycbosis2, and physio~ogic~ 
phenomena like apetite, memory, thermoregulation and sexual behaviors. The regional distribution of 
5-HT receptors has been characterized by autoradiographii techniques using high specific radioliganda4. 
&wever, in order to more f&y understand the nature and ~ctio~ng of the S-mlA receptor, it is 
necessary to localize the distribution of this receptor at the celluhu/subcelluIar level and to also determine 
their mobility in the membranes in normal and diseased states 5. One approach, which has been incnasingiy 
suceessfu~ in this direction, involves the light microscopy study of the ~rn~ne-~u~ receptors using 
fluorescently h&led ligands, at a resolution higher than that permitted by autoradiographic technique&. 
This method has been fruitful to varying degrees in the study of insulin7, cholinerg@, opioido, glncagon *n, 
~~ener~~tt, dopamine X2 and ~~~nine*3 receptors. 

We recently published the synthesis of powerful and selective ligands for serotoninergic receptors whose 
5-HT,A affinity was equal or superior to the reference derivatives ~usp~ne, serotonine, 8-C%% 
DPAT)t4,*5. All these compounds possess a basic 3,4-dihydro-3-amino-2%1-benzopyran structure 
(Scheme 1). 
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As a continuation of our work, we now describe the synthesis, fluorescent properties and pharmacological 
characterization of two fluorescent probes with high afftnity for 5-HTtA receptors. 

Design and chemistry. 

Fist, efficient fluorescent moieties were chosen, then a ligand moiety possessing a reactive and appropriate 
functional group reacting with the fluorescent entities, and finally this stepwise procedure led to the design 
and development of fluorescent probes for 5-HTtA receptors. 

The fluorescent moieties chosen were the 7-nitrobenzo-2-oxa-1,3-diazol-4-y1 (NBD)i2,i3,i6 and the 
2,3,6,7-tetrahydro-ll-oxo-lH,5H,l 1H-[l]benzopyrano[6,7,8-iJlquinolizin-9-carboxamido groups, which 
were respectively introduced by co mmercially available NBD-Cl 1 and the 2,3,6,7-tetrahydro-Il-oxo- 
lH,5H,l lH-[l]benzopyrano[6,7,8-iJlquinolizin-9-carboxyhc acid 2l7, respectively (Scheme 2). 

Scheme 2 

The ligand was then chosen on the basis of the high affinity and selectivity observed with the substituted 
benzopyrans previously described14cT15. In this way we prepared the primary amine 3 that was likely to 
react with both derivatives 1 and 2 (Scheme 3). 

Scheme 3 

The requited probes 4 and 5 resulted from the coupling of the amino derivative 3 and the fluorescent 
entities 1 and 2 (Scheme 4). 

Scheme 4 
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Tbe 5-methoxy-3-[n-propyI-(4-n-aminobutyl)]amino-2H-l-benzopyran 3 was prepared as described in 
Scheme 5. The primary amine 6 was fvst treated with 1-iodopropane and potassium carbonate in DMF to 
provide the 5-methoxy-3-n-pntpylamino-2H-I-benzopyran 7. The compound 8 was obtained by a~ylation 
of compound 7 with 4-bromobutyronitrile in the presence of potassium carbonate and potassium iodide. 
Reduction of the product 8 was carried out at room temperature using lithium ahuninum hydride in 
tetrahydrofuran (Scheme 5). 
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Scheme 5 

The NBD prohe 4*s*tg was obtained by reaction 
described by Bakthavachalam et a@*3 (Scheme 6). 
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Scheme 6 

The coumarinyl conjugate !PJg was prepared by treatment of the amine 3 with the acid 2 in DMF in the 
presence of dicyclohexyk&&iimide @CC!) and hydroxyhenzotriazole (HOBt) (Scheme 5). 
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Fluorescent properties 

As expected the fluorescent properties shown in Table 1 permit the use of the two ligands in light 
microscopy studies. They possess emission wavelenghts near 550 nm and showed a small overlapping of 
the absorption and emission spectra. 

Table 1. Absorption and fluorescence dataa of ligands 4 and 5. 

Products LOW IwE h(nm) fJb 

410 4,21 550 co,01 

a No tmdifkation of the fluorescent properties were. observed when the oxakue salts of 4 and 5 were tested. 
b Calculated as deacribe4l in previous papers17*20. 

Pharmacological characterization 

The pharmacological characterization of the fluorescent ligands was carried out by measuring the ability of 
these compounds to displace [3H]8-OH-DPAT, [3H)serotonin and [fH]ketanserine from MITtA, S-HTtB 
and 5-HT2 receptor sites in cellular membranes of perfectly defined brain structure~~~. The affinities (It&j 
were determined and are shown in Table 2. Also included are data of non-fluorescent parents ligands. 

By comparison with parent products, we observed that coupling the coumarinyl moiety to the amine 3 
results in altering the specificity of this ligand 5 for the 5-HTtA receptor subclass. Its good affinity for the 
~-I-ITIB receptor subtype implies a lower specificity as that expected. In contrast the NBD substituted 
ligand 4 binds to the 5-HTtA receptor with good affinity and convenient selectivity. 

In conclusion, the fluorescent ligand 4 constitutes the best candidate for the development of light 
microscopic studies and should enable the localization of 5-HTlA receptors in brain membranes by 
fluorescence detection. 
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Table 2. Binding values of compounds 4 and 5. 

NO ProdUCtSa@ 
Go 

5-HT,,. 5-HTm 5HT, 

lo”0 3.4.10-7 

3.10’0 9.10-O 

5.19-B 4107 

2.10’0 5.lob 

104 10s 

1 ,S.lO~ 

1.5 104 

3.10-6 

lo= 

104 

aAUligandstestedwererctcemicformsand~asoxrllatesalts. 
b The 5-HTlD and S-HT3 affinity of compounds 4 and 5 were also determined. Values are between 10e5 and lo6 fur 4 and 
near to-8 for 5. 
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