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Abrtrrct: Multiple cmdensation reactions based on the Pictet-Gams isoquinotine synthesis 

lead to receptors far resorcinoi. The host-guest interaction is confirmed by 
anisotropic highfield shifts and by NOE enhancement between aryl protons. 

Artificial receptors with functional groups capable of forming hydrogen bonds are of special 

interest as model compounds for studying association phenomena.’ We have synthesized 

several benrene derivatives with two and three isoquinoline substituentt In order to evaluate 

their complexation ability fc~r phenolic guest malecules. 

The Pictet-Gams synthesis opens up a short and efficient pathway to l-substituted 

iMq”i”0li”M.* This annulation reaetian affords a dauble cendensrticm and preeeeds at eke- 

vatcd temperatures in the presence of excess phosphorus pentoride and phosphorus oxy- 

chloride. A threefold Pictat-Gams reaction with trisamide I 3 Leads to the trisisaqulnollne 2 iti 

a single preparative st*p.’ Starting from the corresponding irophthalic acid and terephthalic 

acid bisamides up to 75 % yield of the Ciisoquinolines 3 and 4 is 0btained.S In the case of the 

phthdic acid bisamidc the annutation reaction fails, presumably due to the close proximity 
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of the side chains. 

The isoquinoline derivatives 2. 3 and 5 were tested as bidantate host molecules for 

retorcind 1715 In deuterochloroform solution monitored by ‘H NMR spectroscopy. In addition to 

a significant change in the NMR pattern of the host molecules a dramatic upfield shift of the 

resorcind proton in position 2 is observed in each case (AC,,,: 0.72 ppm for 2, 0.81 ppm for 

3. 0.71 ppm for 4b.6 In comparison, an excess of 1-phenflisoquinoline 5 leads to a smaller 

upfield shift (AL max< 0.3 ppm) whereas the unsubstituted isoquinoline 6 causes a small down- 

fietd shift for H-2 of resorcinol (7). These observations can be explained by the formation of 

bidentate complexes through hydrogen bands in the cases of receptors 2. 3 and -4: H-2 of 

resorcind (7) is @aced above the central benzene ring of tha host molecules causing an aniso- 

tropic upfield shift for this proton. 

This result is confirmed by a NDE enhancement experiment with a mixture of 3 and 7 

(figure 11. Spin saturation at the resonance of H-2 of guest molecule 7 causes a positive NOE 

effect (+5 XI for H-2” at the central benzene ring of host molecub 3 demonstrating the 

close proximity of these two protons (on a temporary average, as the compleration 

dynamic process). 
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Flgurm 2. Dilution experiment with an rquimolar mixture of 3 and 7 at 20 “C: a) chemical 
shift li of resorcinol proton H-2 versus concentration; b) a/(1-aI2 versus concentration with 
R = Ii-ID)/(I-imax);7 80 = 6.33 ppm; &ma= = 5.52 ppm (estimated by extrapolation): cl the 
initial gradient represents an estimation for the association constant: K, * 360 L/mot. 
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In order to determine the association constants the ditution method’ was applied as 

illustrated in figure 2. IAa ant example ‘tl NMR spectra of an equimolar mixture of 1 and t were 

recorded covering con+ntrations from 259 to 2 mmol/L. Surprisingly, at concentrations above 

5D mmo&/L the chemijal shift of resorcinol proton M-2 is increasing presumably due to the 

formation of higher otdor aggregot+s.ta Therefore the complexation constant Ka was only 

rough&y estimated uri ‘g a ‘a/{$-aI2 versus concentration” 

1 

-plot Cfigure 2 for further infor- 

mation): Ka f 200-40 L/ma1 for the complex formation of 7 with 3 and 4; K, > 1000 L/m01 

in the ease of 2 as a onsequenee of multiple binding sites. 

In summary, we h YB synthesized several receptors for retorcinol through multiple Pictet- 

Gams reaction and c ‘nfirmed the formation of ,bidantate complexes by ‘H NMR spectros- 
“t 

copy including NOE exderiments. 
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15&l, phenyl-HI, .47 (s,3H. aryl-HI. 6.73 (t. J = 5.6 Hz. 3H. NH): caled for C33H33N306: 
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9; mp 163-164’ ‘H #MR (CDCl3, TMSI: 6; = 7.56 (m, 2Hl. 7.65-7.75 (m, 5Hf. 7.85-7.90 ; 
Im, 4H1, 8.04 (t, 
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= 1.7 Hz, tH, H-Z”), 8.20 (d, J = 6.6 Hz, 2H), 6.63 (6, J = 5.6 Hz, 2HI; 

calcd for C24H1 N2: C 86.72, H 4.85. N 8.43; found: C 86.68, H 4.61. N 8.38. 

4: mp 243 %; 1 NMR (CDCL3, TMS, signals assigned on the basis of 2D NMR spectra): 
8 = 7.57 (m. 2H, H-717’). 7.69 (d, J = 5.6 Hz, 2H, H-4/4’). 7.72 (m. 2H. H-6/6’). 7.89 

(s, 4H. phenyken, -Hi. 7.91 [d, J = 9 Hz. 2s. H-5)5’). 8.21 cd, J = 8.5 Hz. 2H, H-818’). 

8.66 (d, J = 5.6 )it* 2lf, H-3139; calcd for C24Hi6N2: C 86.72, H 4.85. N 8.43; found: 
C 66.68, H 4.65: N a-31. 
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