
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Supramolecular Chemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713649759

Induced-fit adjustability of flexible molecular clefts composed of
convergent quinolyl groups: A sizable selectivity arising from structural
complementarity of aromatic guest and aromatic spacer of the host
Masumi Asakawaa; Yuichi Matsuia; Masashi Satoha; Yasuhiro Aoyamaa

a Department of Chemistry, Nagaoka University of Technology, Kamitomioka, Nagaoka, Niigata,
Japan

To cite this Article Asakawa, Masumi , Matsui, Yuichi , Satoh, Masashi and Aoyama, Yasuhiro(1993) 'Induced-fit
adjustability of flexible molecular clefts composed of convergent quinolyl groups: A sizable selectivity arising from
structural complementarity of aromatic guest and aromatic spacer of the host', Supramolecular Chemistry, 2: 4, 301 —
303
To link to this Article: DOI: 10.1080/10610279308029822
URL: http://dx.doi.org/10.1080/10610279308029822

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713649759
http://dx.doi.org/10.1080/10610279308029822
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SUPRAMOLECULAR CHEMISTRY, Vol. 2, pp. 301-303 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1993 Gordon and Breach Science Publishers SA 
Printed in the United States of America 

Induced-fit adjustability of flexible 
molecular clefts composed of convergent 
quinolyl groups: a sizable selectivity arising 
from structural complementarity of 
aromatic guest and aromatic spacer of the 
host 
MASUMI ASAKAWA, YUICHT MATSUI, MASASHI SATOH and YASUHIRO AOYAMA* 

Department of Chemistry, Nagaoka University of Technology, Kamitomioka, Nagaoka, Niigata 940-21, Japan 

Keywords: multiple hydrogen bonding; molecular cleft; induced-fit; convergent quinolyl groups; polyhydroxy compounds. 

(Received January 29, 1993) 

8-Quinolyl esters of benzenepolycarboxylic acids form flexible 
molecular clefts composed of convergent quinolyl group. 1,4- 
Disubstituted diquinolyl terephthalate, but not monosubstituted 
quinolyl benzoate, in CDCI3 extracts succinic acid and forms a 
two-point hydrogen-bonded complex with 1,Uihydroxybenzene. 
1,3,5-Trisubstituted triquinolyl trimesate in CDCL3-DMSO-d6 
(97/3) forms onepoint, two-point, and three-point hydrogen-bonded 
adducts with phenol (K E 1 and -A@ 2 0), 1,Mihydroxybenzene 
(K = 24 and -A@ = 2.2), and 1,3,5-trihydroxybenzene (K = 
12OM-' and - A P  = 3.3kcal/mol a t  298K), respectively. 1,3- 
Disubstituted diquinolyl isophthalate forms two-point adducts of 
similar stability with both 1,fdihydroxy- (K = 12) and 1,3,5- 
trihydroxybenzene (K  = 13). These results suggests that the present 
molecular-clefts having otherwise flexible ester linkages readily 
undergo induced-fit adjustment to multifunctional guest structures 
and the selectivity arises from the structural complementarity of 
aromatic guest and aromatic spacer of the host. 

Selectivity is an important aspect of molecular 
recognition. The selectivity exhibited by rigid molecular 
clefts has been well documented.' - 4  Flexible clefts, on 
the other hand, have been receiving much less 
attention. Along these lines, we prepared flexible 
molecular clefts composed of convergent quinolyl 
groups. We report here that they show a sizable 
selectivity in the induced-fit accommodation of di- 
carboxylic acids and polyhydroxybenzenes as guests.' 

Reaction of 8-quinolinol with terephthaloyl, iso- 
phthaloyl, or trimesoyl chloride in ether-triethylamine 

*To whom correspondence should be addressed. 

containing 4-dimethylaminopyridine afforded 1,4-di-, 
1,3-di-, and 1,3,5-triquinolyl esters 1 (54%), 2 (56%), 
and 3 (43%), respectively.6 Monoquinolyl and di- 
naphthl references 4 and 5 were obtained similarly.6 
Solid-liquid extraction of otherwise chloroform- 
insoluble dicarboxylic acids, H02C(CH,),C0,H (6), 
was carried out by stirring well-pulverized 6 (0.1 mmol) 
with a CDCl, solution (1.0ml) of host 1 or reference 
host (5.0 mM) for 24 h at 298 K. The extractabilities 
of 6, as expressed by 'H-NMR determined 6/host 
molar ratio in the organic phase, are 0.32 (6c), 0.17 
(6b), 0.12 (6c) when host = 1 and -0 (6a), 0.10 (6b), 
0.20 (6c) when host = 4. Dinaphthyl reference 5 was 
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unable to extract any quest. It is interesting to note 
the reverse selectivities of hosts 1 and 4 with respect 
to the methylene chain-lengths (n)  in the guests. Thus, 
succinic acid (6a) shows a very high selectivity for 1 
over 4, while the selectivity is even reversed for suberic 
acid (6c). These results, coupled with examination of 
molecular models, indicate that the 1-6 complexation 
involves a chain-length dependent two-point hydrogen- 
bonding,'.' as illustrated for complex 1-6a.' On the 
other hand, the lipophilicity of 6 is the major governing 
factor in the one-point 4-6 complexation. 

1 -6a 3.1 1 

Hosts 1 and 4 also form 1 : 1 (confirmed by Job 
plots)' complexes with phenol (7), catechol (B), and 
hydroquinone (9) in CDCI,, as readily monitored by 
the complexation-induced 'H NMR downfield shift 
of the guest OH-proton resonance or upfield shifts of 
the terephthaloyl or benzoyl ring-protons of the host. 
The binding constants ( K )  evaluated by the Lang's 
modification" of the Benesi-Hildebrand analysis of 
the titration data are summarized in Table 1. 
Monofunctional guest phenol (7) is weakly bound to 
hosts 1 and 4 with similar K's. Ortho-dihydroxy 
compound 8 is somewhat more strongly bound 

Table 1 
9 in CDCI, at 298 K 

Binding constants of hosts 1 and 4 with guests 7, 8 and 

guest 

host 
~~~ 

7 8 9 

4.9 
5.3 

21 
24 

100 

8.2 

without any notable selectivity again. The para isomer 
9, however, is much more discriminate. It binds to the 
two-point host 1 one-order of magnitude more firmly 
than to the one-point host 4." 

The complexation of practically chloroform- 
insoluble resorcinol ( 10) and phloroglucinol (11) as 
well as phenol (7) with hosts 2, 3, and 4 was 
investigated for solutions in CDC1,-DMSO-d, (97/3 
v / v )  in a similar manner as above. The binding 
constants are summarized in Table 2. One-point host 
4 or guest 7 shows only a very low affinity to any 
guest or host. 1,3-Disubstituted two-point host 2 or 
guest 10 allows larger K's for two-point or three-point 
guests or hosts. 1,3,5-Trisubstituted three-point host 
3 or guest 11, on the other hand, exhibits a steady and 
remarkable increase in binding ability on goind from 
one-point through two-point to three-point guests 
(7 < I0 < 11) or hosts (4 < 2 < 3). These results 
clearly indicate that the present hosts are capable of 
induced-fit adjustment to the multifunctional guest 
structures, allowing one-point ( K  z 1 ,  -AGO z 0), 
two-point ( K  z 10, -AGO z 1.6), or three-point 
( K  s 100M-', -AGO z 3.2 kcal/mol at 298K) 
host-guest hydrogen-bonding, as illustrated for complex 
3-1 1.1 1 - 1 2  

The present Pexible molecular clefts 1-3 show, 
as expected, rather poor guest-binding abilities, 
as compared with those of recently-reported rigid 
polyhydroxybenzene-receptors such as a cage-like 
host having three convergent bipyridine moieties 
( K  = 11 000M-' for guest 11 in CD,C1,)3 and a 
molecular clip ( K  up to 5400M-' for guest 9 in 
CDC13).4 Nevertheless, they show sizable selectivities 
in the induced-fit accommodation of the guests. The 
selectivity essentially and simply arises from the 
structural complementarity, in terms of substitution 
pattern, of aromatic guest and aromatic spacer of the 
host; there is a good correlation between the number 
of binding contacts and the complex stability. The 
present approach provides a synthetically very simple 
general strategy for the design of receptors for 
particular (hetero)aromatic guests. 

Table 2 
and 11 in CDC13-DMSO-d, (97:3 v/v) at 298K" 

guest 

Binding constants of hosts 2, 3 and 4 with guests 7, 10 
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