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Recognition of Heter caromatic Mdecular Tweezers Invalving Multiple
Hydr ogen-bonding Sitesfor Neutral Modecules

MU, Q-Ming  ZHAO, zhi-Ming  CHEN, Shu-Hua®
( Faculty d Chemistry, Sichuan University, Chengdu 610064)

Abgract 9x nolecular tweezers (1 6) have been syntheszed based on the incorporation of multiple
hydrogerrbonding groups into the cleft to provide hboth orientation and seective conplexation of subgrate.
Molecular recognition properties of these receptors for barbiturate , urea, diphenylmethanone and dutarimide
have been invedigated by UV-vishle gpectrosoopic titration , which indicates that the supranolecular conplexes
ondg of 1 1 hog and gues nolecules. The main driving forces are the multiple hydrogen bonding in
nolecular recognition. The nolecular recognition ability is discussed from the viempoint of the size/ shepefit
and geometrica conrplementary relationship. Conputer-aided study and 'H NMR gectrosoopy have been
enployed to ducidate the binding behavior of these nolecular tweezers.
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Scheme 1 Sructure of nolecular tweezers1l 6
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Table 1  Asxcidion condants ( K,) and Ghbbs free energy I
changes ( - A &) for the induson complexation of gueds with - 30}
molecular tweezers1 6 in CHQ; a 25 35 25'
K/ -A Gf 20
L-mol™ Y (K-l )
15 1 1 1 | 1 1 1
1 2 60.0 10.15 200 300 400 300 600 700 800 900
-1 3 -1
4 219.0 13.35 [G], /(dm” -mol )
2 2 51.0 9.74 > 25 3 CHO,
4 270.0 13.87 UAA  1[Q]
0
3 2 4.0 9.43 Figure 2  Typicd plot o LA A versus 1/ [ G]o for the
4 205.0 13.19
incluson conplexation of nolecuar tweezer 3 with urea in
4 2 41.0 9.20 CHQ. & 25
3
3 90.0 11.15
5 2 55.0 9.93
2.2
3 99.0 11.38 16
6 4 2630.0 19.51 '
6 8250.0 22.34 ( 3) )
@ Edimeted error for K,: <20 %.
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Figure 3 Minimum energy dructure of nolecular tweezer 6

Figure 4 Minimum energy dructure for the incluson
complexation of nolecular tweezer 6 with barbiturate
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Table2 'H NMR datafor the complexation of nolecular tweezer 6
with barbiturate in DMSO ds

Ad
o o
© -0 )

CONH 11.541 11.559 0.018
Pyr-NHQO 11.025 11.222 0.197
Pyr-NHQO 10.833 11.034 0.201
iophthr2-H 8.670 8.702 0.032
CH, 1.783 1.770 - 0.013

CHs 0.748 0.736 - 0.012

% Vaue was measured in the same concertration and condition.
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Molecular recognition properties of nolecular tweezers (1 6) for neutrd
nolecules have been invedigated by UV-vis Pectra titration. Resutsindicate that
the supramolecular conplexes condgt of 1 1 hog and guet nolecues. The main
driving forces are the multiple hydrogen bonding in nolecular recognition. A
conmputer-aided sudy and *H NMR have been employed to ducidate the binding
behavior of the nolecuar tweezers.
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Two water- oluble iflavone suifonates NaX (1) and GoX, (2) , where X = 7
methoxy-4 - hydroxyi oflavone-3 - suifonate, have been syntheszed and identified
by IR, NMR and MS. The cryda dructure of 2 shows tha the o( ) is the
symmetry center and X anion, the dSxooordinaed ( ) cation and the
cryddline water molecules are linked through hydrongen bonds to form a irfinite
three dmendond network. Mearwhile, their antFhypoxia and anti-anoxemia
activities were teged.
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