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Abstract: Bis-calix[n]arenes that are singly and doubly bridged at the upper rims with 2-butenyl or
2-methylenepropyl moieties have been prepared by tandem Claisen rearrangement of Injsueale$ that

are singly and doubly bridged via ether linkages at the lower rims with these same spanners. The complexation
behavior of these bis-calixarenes towargh @d Go has been measured, and a calix[5]arene singly bridged

at the upper rims with a 2-butenyl spanner and carrying allyl groups at all of the other avaHpbsgtions

has been found to be particularly effective.

The remarkable versatility of the Claisen rearrangefeas tetrabutylammonium iodide (TBAI) was added to the reaction
further extended some years ago by the observation that doublemixtures containing 1 equiv of calixarene and 0.5 equiv of the
(tandem) sequences can be effected without the isolation ofalkylating agent in CHCI, solution with NaH as the base, the
intermediate A more recent application of the tandem Claisen bis-ethersl and 2 were obtained in yields of 84% and 51%,
rearrangement was reported by Hiratani and co-wofkansl respectively. It is postulated that TBAI acts not only as/&1~
provided the impetus for the present work. After its initiation exchange reagent to create a more reactive alkylating agent but
two more reports from the Hiratani group describe the applica- also as a phase transfer agent. In similar fashion calix[5]arene
tion of the procedure to the synthesis of calixarene-like was converted t8 in 40% yield, and calix[6]arene té and5
compound3 and novel crownophanésWe now demonstrate  in 59% and 51% vyields, respectively.
that the tandem Claisen rearrangement is also applicable to a Using procedures similar to those employed for converting
variety of calixarenesthemselves, both singly and doubly calix[4]arenes to A,C-diethefs] equiv each of calix[4]arene,
bridged on the lower rims, providing compounds for complex- DCB, and TBAI along with 0.5 equiv of ¥CO; in MeCN
ation studies involving the fullerenes@and Go as the guest  afforded a 41% vyield of the doubly bridgedl When using
molecules. CCMP instead of DCB, however, no pure products could be

Synthesis of Bis-calixarenesFor the preparation of lower isolated, and the doubly bridg@dvas instead produced in 35%
rim-bridged calixarenes the spanners derived from 1,4-dichloro- yield by the method described above ®Kusing equivalent
2-butene (DCB) and 3-chloro-2-chloromethyl-1-propene (CCMP) amounts of calix[4]arene and CCMP). The products of etheri-
were used, following well-established calixarene etherification fication using equimolar amounts of calix[6]arene and the
procedurebwith some modification. When calix[4]arenes were alkylating agents were obtained only as mixtures of the singly
mixed with DCB or CCMP in THF-DMF solution and treated ~ and doubly bridged bis-calixarenes, requiring flash chromato-
with MesSIiOK or NaH as the base, only the starting materials graphic separation to afford 16% 8f(along with 59% of4)
were recovered. However, when a stoichiometric amount of and 23% of (along with 51% of5). In none of the cases were

(1) Calixarenes. 48 in the series entitled “Calixarenes”. For paper 47 cf. prOdL_JCtS of |ntramol_ecular alkylatIOI_’l obs_er\(ed even.thOUQh the
Sharma, S. K.; Kanamathareddy. S.; Gutsche, CSyithesi 1997, 1268. reactions were carried out under high dilution conditions. The

(2) Claisen, L.Ber. Dtsch. Chem. Ged912 45, 3157; Tarbel, D. S. structures of all of the products of alkylatidr-9 are compatible
Org. React1944 2, 1.; Rhoads, S. J.; Paulins, N. @rg. React1975 22,
1.; Allen, C. F.; Gates, J. W., JOrg. Synth 1955 IIl, 418.

(3) Thyagarajan, B. S.; Balasubramanian, K. K.; Rao, RCBem. Ind.
(London),1967 401; Weiss, F.; Isard, Bull. Soc. Chim. Fr1967, 2033.
(4) Hiratani, K.; Takahashi, T.; Kasuga, K.; Sugihara, H.; Fujiwara, K.; O O
Ohashi, K.Tetrahedron Lett1995 36, 5567. CH, o on/ni2-1 o OH
(5) Hiratani, K.; Kasuga, K.; Goto, M.; Uzawa, H. Am. Chem. Soc. o) OH / / -1
X
o] OH

1997, 119, 12677. v X
(6) Hiratani, K.; Uzawa, H.; Kasuga, K.; Kambayashi, Fetrahedron \

n-1
Lett. 1997, 38, 8993. ol
(7) For reviews, cf. (a) Gutsche, C. D. Calixarenes Revisited 2
Monographs in Supramolecular Chemistrgtoddart, J. F., Ed.; Royal
Society of Chemistry, London, 1998. (b) Bwmer, V. Calixarenes, Macro-

cycles with (Almost) Unlimited Possibiltieg\ngew. Chem., Int. Ed. Engl.
1995 34, 713-745. (c) Gutsche, C. D. Calixarenaklrichimica Actal995
28, 3—9. (d) Calixarenes, A Versatile Class of Macrocyclic Compounds.

Vicens, J.; Bbmer, V., Eds; Kluwer: Dordrecht, 1991. (e) Gutsche, C. D. Tn=4X=A a0 O 8 =t X=A
Calixarenes. I'Monographs in Supramolecular Chemist8toddart, J. F., 2 n=4 X=B - H H 7 n=4X=8
Ed.; Royal Society of Chemistry: London, 1989. 3 n=5X=A 8 n=6X=A

(8) Gutsche, C. D.; Dhawan, B.; Levine, J. A.; No, K. H.; Bauer, L. J. T—
Tetrahedron1983 39, 409; Kanamathareddy, S.; Gutsche, C.JDOrg. 4 n=6X=A CH; $ n=6,X=8
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with the elemental analyses, thd and3C NMR spectra and
the mass spectral determinations of molecular weight.

Tandem Claisen Rearrangement of Bis-calixarenesThe

simple Claisen rearrangement of the allyl ethers of calixarenes,

effected by refluxing irN,N-diethylaniline, provided one of the

earliest methods for introducing functionality into the para
positionst® While the yields are ca. 74% for the tetraallyl ether
of calix[4]arene, they fall to ca. 21% for the hexaallyl ether of
calix[6]arene and dwindle to zero for the octaallyl ether of calix-
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the’H and3C NMR spectra, and the mass spectral molecular
weight determinations. Considering the conformational contor-
tions that must be involved in the transformations involving
the doubly bridged calixarenes, it is surprising that yields of
any magnitude are realized and provides further testament to
the impressive versatility of the Claisen rearrangement.

It is interesting to note that the upper rim doubly bridged
compoundl5 has also been synthesized by McKervey and co-
workers? by the action of RUG{CHPh)(PCy), on A,Cp-

[8]arene. At the outset of the present work this was the method diallylcalix[4]arene. Obtained in 5% yield as a mixture Bf

used in attempts to effect the tandem Claisen rearrangement@ndZ-isomers, its elemental analysis and mass spectral parent
of the bis-calixarenes, but only trace amounts of rearranged peak are commensurate with the assigned structuréd VIR
products could be isolated and identified. Providentially, at about spectrum shows more resonances tfignand contains 76
the same time that these experiments were in progress annstead of the required 56 hydrogens, but presumably this simply

improved procedure was being devised in our laborateviich

reflects the fact that it is a mixture.

showed that the yields of the simple Claisen rearrangements of As a further test of the improved method for effecting the

the calixarene allyl ethers can be dramatically improved by
carrying out the reaction in the presence of bis-(trimethylsilyl)-
urea (2 equiv per phenolic unit).This reagent silylates the

phenolic groups as they are generated during the rearrangement

thereby protecting them from further reaction (e.g., oxidation).
Hydrolysis of the reaction mixture without isolation of the silyl

ethers that are formed in the rearrangement then leads to the

p-allylphenols in good to excellent yields. Using this procedure,
the lower rim singly bridged bis-calixarene ethi&rss produced
the upper rim-bridged calixarenel) (68%), 11 (61%), 12
(65%), 13 (76%), and14 (93%). Even the lower rim doubly
bridged bis-calixarene ethe-9 undergo tandem Claisen

rearrangements in comparable fashion to give the upper rim

doubly bridged bis-calixarends$ (15%),16 (22%), 17 (33%),
and18 (70%). The structures of the rearrangement prod&et
18 and20 were all commensurate with the elemental analyses,

1) BTSMU, DEA

2) H*

1) BTSMU, DEA

2) H*

15 n=4,X=A

16 n=4,X=8B
17 n=6,X=A
18 n=6,X=B
(9) van Loon, J.-D.; Arduini, A.; Verboom, W.; Ungaro, R.; van Hummel,
G. J.; Harkema, S.; Reihoudt, D. Netrahedron Lett1989 30, 2681; van
Loon, J.-D.; Arduini, A.; Coppi, L.; Verboom, W.; Pochini, A.; Ungaro,
R.; Harkema, S.; Reihoudt, D. N. Org. Chem199Q 55, 5639; Sharma,
S. K.; Gutsche, C. DJ. Org. Chem1996 61, 2564.

Claisen rearrangement, the lower rim-bridged calix[5]arEhe
was converted to the upper rim-bridged calix[5]are2® a
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compound also of interest for the complexation experiments
described below. The mass spectrunk6fshows a signal for
the parent ion even though its precursor compol@dails to

do so.

Complexation of Fullerenes with Bis-calixarenes.The
complexation of fullerenes with macromolecular hosts of various
types has been extensively investigated in recent years, including
inter alia the cyclodextrin’ 16 azacrowng! cyclotrivera-
trylenest® and calixarene¥-35 A number of these compounds
have been shown to form strong complexes; therefore, it was

(10) Gutsche, C. D.; Levine, J. A. Am. Chem. Socl982 104, 2652;
Gutsche, C. D.; Lin, L.-GTetrahedron1986 42, 1633.

(11) Gibbs, C. G.; Gutsche, C. D., unpublished Observations. The yields
obtained using this procedure grallylcalix[4]arene (99%)p-allylcalix-
[5]arene (67%)p-allylcalix[6]arene (92%)p-allylcalix[8]arene (75%).

(12) Pitarch, M.; McKee, V.; Nieuwenhuyzen, M.; McKervey, M. A.
Org. Chem 1998 63, 946 (see compound 11c).

(13) For reviews of fullerene complexation, cf. Constable, EAGgew.
Chem., Int. Ed. Engl1994 33, 2269. For a review of calixarenes as hosts
to fullerenes, cf. Raston, C. L. Complexation of fullerenie€Comprehensie
Superamolecular Chemistriokel, G. W. Ed.;1996 Vol. 1, p 777.

(14) Andersson, T.; Nilsson, K.; Sundahl, M.; Westman, G.; Wenner-
strom, O. J. Chem. Soc. Chem. Commuad®892 604.

(15) Yoshida, A.-i.; Takekuma, H.; Takekuma, S.-i.; Matsubara, Y.
Angew. Chem., Int. Ed. Endl994 33, 1597.

(16) Andersson, T.; Westman, G.; Stenhagen, G.; Sundahi, M.; Wen-
nerstrom, OTetrahedron Lett1995 36, 597.

(17) Diederich, F.; Effing, J.; Jonas, U.; Jullien, L.; Plesnivy, T.;
Ringsdorf, H.; Thilgen, C.; Weinstien, DAngew. Chem., Int. Ed. Engl.
1992 31, 1599.

(18) Steed, J. W.; Junk, P. C.; Atwood, J. L.; Barnes, M. J.; Raston, C.
L.; Burkhalter, R. SJ. Am. Chem. S0d.994 116 10346.

(19) Williams, R. M. and Verhoeven, J. WRecl. Tra. Chim. Pays-
Bas 1992 111 531.

(20) Atwood, J. L.; Koutsantonis, G. A.; Roston, C. Nature 1994
368 229.

(21) Suzuki, T. Nakashima, K.; Shinkai, Shem. Lett1994 699.

(22) Williams, R. M.; Zwier, J. M.; Nachtegaal, G. H.; Kentgens, A. P.
M. J. Am. Chem. S0d.994 116, 6965.

(23) Suzuki, T.; Nakashima, K.; Shinkai, Betrahedron Lett1995 36,
249.
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Table 1. Complexation Constant¥(dm~2 mol~?) of Calixarenes ometry of the complexation with the bis-calixarenk-14,
and Fullerenes at 2%C in Toluene and p-allylcalix[5]arene with fullerene is 1:1.

calixarenes Kceo Kero KeroKeso Inspection of Table 1 shows that with calix[5]arene and bis-
calix[5]arene 30t 2 51+ 3 1.7 calix[6]arene the &/Cso complexation ratio is 1.7. Even though
p-tert-butylcalix[5]arene 91 a the complexation constants in these cases are rather small, the
bis-calix[5]arenel 2 93+5  119+6 13 possibility of using such systems to enrich a fullerene mixture
bis-calix[6Jarenel3 32+2 95+ 3 L7 in Czowas explored. A 1-mL amount of a2 10-“M solution
bis-calix[6]arenel4 27+ 3 21+ 2 0.8 . } . .
p-allyl-bis-calix[5]arene20 1300+ 65 625+ 32 05 ofa wolet-co!ored 1:1 mixture of @ and Gg was treated with
p-allylcalix[5]arene 202- 15 141+ 8 05 15 mg of calix[5]arene. The solution was allowed to stand at
p-allylcalix[6]arene a a room temperature overnight, by which time it had become

almost colorless and had deposited a black precipitate. After
the precipitate was separated and purified it by washing with
toluene, hexane, and CH{lan HPLC analysis showed it to
of interest to test the complexation behavior of the bis- have an 83:17 ratio of f§/Cso and to account for 91% of the
calixarenes described above. Cro in the original sample.

The complexation evaluations were carried out in toluene at
25 °C by measuring the intensity of absorption at 430 nm for Experimental Sectiors®
Ceo and 420 nm for . As has been noted in other studies
with the fullerenes, complexation withgEresults in a color 1,4-Bis-(calix[4]arene-25,26,27-triol-28-oxy)-2-butene (1)To a
change from magenta to red and from red to colorless wigh C ~ Solution of 0.42 g (1 mmol) of calix[4]arene in 40 mL of GBI, was
Application of the BenesiHildebrand treatment of the spec- ~2dded 0.08 g (2 mmol) of NaH (60% oil dispersion).The mixture was
trophotometric measurements produced the complexation Con_stlrred for 30 min in an inert atmosphere, treated with 0.065 mL (0.5

. . ..~ mmol) of 1,4-dichloro-2-butene and 0.37 g (1 mmol) of tetrabutylam-

stants shown in Table 1. On the basis of these data it is

. : . monium iodide, and stirred at room temperature for 24 h. The reaction
concluded that (a) none of the doubly bridged bis-calixarenes yiytre was washed wit1 N HCI, HO, and brine and then dried

(15-18) form measurable complexes with the fullerenes, over anhydrous N&O; to yield a yellow solid after evaporation of
presumably because of the difficulty of entry of the fullerene the solvent. Flash chromatography on silica gel (1:1,Clk+-hexane
into the cavity of the bis-calixarene; (b) none of the singly eluent) followed by crystallization from CHgFMeOH gave 0.38 g
bridged bis-calix[4]arenes form measurable complexes with (84%) oflas colorless crystals: mp 17274°C.*H NMR (300 MHz,
fullerenes, presumably because of the small cavity size; (c) bis-CDCk): 6 = 9.67 (s, 2H, OH), 9.26 (s, 4H, OH), 7.68.63 (m, 26H,
calix[5]arenesl2 and 20 bind the fullerenes 25 times more ~ ArH and OCHCH), 4.92 (d,J = 5.4 Hz, 4H, OCHC), 4.40 (d,J =
tightly than the corresponding monocalix[5larenes; (d) calix- 13-1Hz, 4H, ArCHAr), 4.18 (d,J = 13.7 Hz, 4H, ATCHAY), 3.47 (d,

N i ~aliy J=13.1 Hz, 4H, ArCHAr), 3.40 (d,J = 13.7 Hz, 4H, ArCHAr); 13C
[6]arene shows no measurable binding, whereas the bis-calix NMR (75 MHz, CDC): 6 151.1, 150.7, 149.2, 129.5, 129.2, 128.8,

[6]arenesl3 and14 show modest binding witHassocvalues of 156 71555 1284 128.3,128.2, 1265, 121.9, 121.0, 71.5, 31.8, 31.7.

21-55 M™% (e) presumably because of their deeper cavities, anaj. Caled for GHs:0s: C, 79.98: H, 5.82. Found: C, 79.79: H 5.72.
p-allylcalix[5]arene and the-allyl-bis-calix[5]arene20 show FAB-MS [M + H] (mz2) = 901.

theT largest complexation constants, the 1300 value for the latter 1,1-Bis-(calix[4]arene-25,26,27-triol-28-oxymethyl)-ethene (2). 2
being about half that of the 2100 M value reported by  was prepared in 51% yield by the procedure described abové for
Fukazawa and co-worké¥s for an A,Cp-iodocalix[5]arene using 3-chloro-2-chloromethyl-1-propene. It was purified by flash
although falling considerably short of the 7663 x 10° M1 chromatography on silica gel (1:1 GEl,—hexane eluent) followed
values reported by this same group for some bis-calix[5]- by recrystallization from CHGHMeOH to give a colorless solid: mp
areneg™ (f) p-allylcalix[5]arene20 shows selectivities with ~ 214-216°C; *H NMR (300 MHz, CDC}) 6 = 9.57 (s, 2H, OH), 9.25
respect to GyCso Opposite to those of calix[5]arene and the (S, 4H, OH), 7.12:6.97 (m, 16H, ArH), 6.90 (1 = 7.7 Hz, 2H, ArH),

. : . ) i i 6.68 (t,J = 7.5 Hz, 6H, ArH), 6.06 (s, 2H, €CH,), 5.07 (s, 4H,
is-calix renel2, lot reveals that th ichi-
bis-ca [5]a enels (g) a Job's plot reveals that the stoic ArOCH,), 4.47 (d,J = 13.2 Hz, 4H, ArCHAr), 4.20 (d,J = 13.9 Hz,

aBinding too small for accurate measurement.

(24) Raston, C. L.; Atwood, J. L.; Nichol, P. J.; Sudria, I. B.Ghem. 4H, ArCHAr), 3.55 (d,J = 13.2 Hz, 4H, ArCHAr), 3.44 (d,J =
Commun, 1996 2615, 13.9 Hz, 4H, ArCHAr); 13C NMR (75 MHz, CDC}) 6 151.2, 151.0,

(25) Araki, K.; Akao, K.; Ikeda, A. Suzuki, T.; Shinkai, $etrahedron 148.9, 139.7, 134.1, 129.6, 128.9, 128.8, 128.7, 128.5, 128.2, 128.1,
Lett. 1996 37, 73. 126.5, 122.1, 120.8, 120.6, 77.6, 31.9, 31.5. Anal. Calcd &0

21(()276) lkeda, A.; Yoshimura, M.; Shinkai, Setrahedron Lett1997, 38, 1,CHCls: C, 75.63:; H, 5.55. Found: C, 75.34; H, 5.54. FAB-MS [M

(27) (a) Haino, T.; Yanase, M.; Fukazawa, Angew. Chem., Int. Ed. + H] (m/2) = 901.
Engl, 1997, 36, 259; Tetrahedron Lett1997, 38, 3739. (b)Angew. Chem.

Int. Ed. Engl.1998 37, 997. (36) Unless otherwise noted, starting materials were obtained from
(28) Isaacs, N. S.; Nichols, P. J.; Raston, C. L.; Sandova, C. A.; Young, commercial suppliers and used without further purification. THF was freshly
D. J Chem. Commuril997, 1839. distilled from Na benzophenone. The melting points of all compounds
(29) Eichhorn, D. M.; Yang, S.; Jarrell, W.; Baumann, T. F.; Beall, L. melting above 250C were taken in sealed and evacuated capillary tubes
S.; White, A. P. J.; William, D. J.; Barrett, G. M.; Hoffman, B. Nl. Chem. on a Mel-Temp apparatus (Laboratory Devices, Cambridge, MA) using a
Soc., Chem. Commuib995 1703; Chaing, L. Y.; Swirczewski, J. W.; Ling, 500°C thermometer calibrated against a thermocouple. The melting points
K.; Millar, J. Chem. Lett1994 981. are uncorrected. A melting temperature preceded by ‘asign indicates
(30) Ermer, OHelv. Chim. Actal991, 74, 1339; Ermer, O.; Robke, C. that the compound starts to decompose at that temperature but appears to
J. Am. Chem. Sod.993 115, 10077. actually melt at some higher temperatutid. NMR and3C NMR spectra
(31) Drijaca, A.; Kepert, C.; Raston, C. L.; Sandoval, C. A.; Spiccia, were recorded on a Varian XL-300 spectrometer at 300 and 75 MHz,
L.; Smith, T. D.Chem. Commurl997 195. respectively. Analytical samples were dried in a drying pistol under vauum
(32) Atwood, J. L.; Barnes, M. J.; Gardiner, M. G.; Raston, CChem. for at least 36 h. Microanalyses were performed by Desert laboratories,
Commun 1996 1449. Tucson, AZ. Thin-layer chromatography (TLC) was carried out on Analtech
(33) Tsubaki, K.; Tanaka, K.; Kinoshita, T.; Fuji, Chem. Commun silica gel plates (absorbant thickness 250 mm) containing a fluorescent
1998 895. indicator. Column chromatography was carried out with J. T. Baker silica
(34) Bourdelande, J. L.; Font, J.; GoteaMoreno, R.; Nonell, SJ. gel no. JT7042-2 (4664 mm particles) on columns filled to a height of
Photochem. Photobiol., A998 115 69. ca 6 in. Elution rates were 2 in. min. Mass spectral determinations were
(35) Ikeda, A.; Suzuki, Y.; Yoshimura, M.; Shinkai, Betrahedror 998 carried out by the Mass Spectrometry Resource Center of Washington

54, 249. University, St. Louis, MO, partially supported by NIH Grant RR00954.
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1,4-Bis-(calix[5]arene-31,32,33,34-tetrol-35-oxy)-2-butene (3). 3
was prepared by the procedure described abové fing calix[5]-
arene. It was purified by flash chromatography on silica gel (2:32-CH
Cl,—hexane eluent) followed by recrystallization from CH&MeOH
to give 40% yield of a colorless solid: mp184 °C dec;'H NMR
(300 MHz, CDC¥}): ¢ = 8.03 (s, 4H, OH), 7.92 (s, 4H, OH), 7.17 (d,
J=7.5Hz, 4H, ArH), 7.12 (d) = 7.6 Hz, 8H, ArH), 7.09 (d) = 7.6
Hz, 4H, ArH), 7.03 (dJ = 7.5 Hz, 4H, ArH), 6.88 (tJ = 7.6 Hz, 2H,
ArH), 6.79 (t,J = 7.5 Hz, 4H, ArH), 6.78 (tJ = 7.5 Hz, 4H, ArH),
5.90 (t,J = 3.8 Hz, 2H, OCHCH=), 4.53 (d,J = 3.8 Hz, 4H, GCH,-
CH=), 4.21 (d,J = 14.2 Hz, 4H, ArCHAr), 3.97 (d,J = 14.3 Hz,
4H, ArCHAr), 3.92 (d,J = 13.3 Hz, 2H, ArCHAr), 3.63 (d,J =
13.3 Hz, 2H, ArCHAr), 3.53 (d,J = 14.2 Hz, 4H, ArCHAr), 3.51 (d,

J = 14.3 Hz, 4H, ArCHAr); C NMR (75 MHz, CDC}) ¢ 152.5,
151.8, 150.1, 133.0, 129.5, 129.3, 129.1, 128.2, 127.3, 127.0, 126.8,
125.6, 121.5, 120.3, 71.5, 31.8, 31.1. Anal. Calcd fgiHesO1o®
3H,0: C, 76.14; H, 6.04. Found: C, 76.29; H, 5.95. FAB-MS [M]
(m/z) = 1112.
1,4-Bis-(calix[6]arene-37,38,39,40,41-pentol-42-0xy)-2-butene.(4)
A solution containing 0.64 g (1 mmol) of calix[6]arene in 110 mL of
THF—DMF (10:1) was cooled to OC, treated with 0.77 g (6 mmol)
of KOSi(CHg)s, and stirred 15 min. A solution of 0.15 g (1.2 mmol) of
1,4-dichlorobutene in 10 mL of THF was added, and the reaction
mixture was stirred at room temperature for 20 h. The solvent was
removed under vacuum, the residue was treated with 150 mL of cold
0.1 N HCI, the precipitate was separated by filtration, and the crude
product was purified by flash chromatography on silica gel (1:%-CH
Cl,—hexane eluent) and recrystallized from Cht&MeOH to afford
0.39 g (59%) of4 as a colorless solid: mp 205 °C dec;H NMR
(300 MHz, CDC}) 6 = 9.45 (brs, 6H, OH), 8.4 (brs 4H, OH), 7.42
6.71 (m, 36H, ArH), 6.52 (tJ = 3.7 Hz, 2H, OCHCH=), 4.89 (d,J
= 3.9 Hz, 4H, CCH,CH=), 3.72 (brs, 24H, ArCKAr); 3C NMR (75
MHz, CDCk): ¢ 152.2,151.2, 150.4, 149.3, 133.0, 129.5, 129.4, 129.1,
129.0, 128.7, 127.6, 127.5, 127.4, 127.3, 127.2, 125.9, 121.9, 121.2,
120.8, 70.9, 32.1, 31.9, 31.8. Anal. Calcd fagld76012: C, 79.74; H,
5.78. Found: C, 79.18; H, 6.03. FAB-MS [Min(2) = 1324.
1,1-Bis-(calix[6]arene-37,38,39,40,41-pentol-42-oxymethyl)-
ethene (5). Swas prepared as described above4arsing 3-chloro-
2-chloromethyl-1-propene. It was purified by flash chromatography on
silica gel (1:1 CHCl,—hexane eluent) followed by recrystallization from
CHCl;—MeOH and obtained in 51% yield as a colorless solid: mp
>205.2-207.6°C dec;*H NMR (300 MHz, CDC}) 6 = 9.76 (s, 6H,
OH), 8.71 (s, 4H, OH), 7.266.56 (m, 36H, ArH), 6.03 (s, 2H, €
CHy), 5.17 (s, 4H, OCh), 4.40-3.40 (m, 24H, ArCHAr); 13C NMR
(75 MHz, CDC}) 6 151.8, 151.2, 150.4, 148.9, 140.6, 133.2, 129.7,
129.3, 129.0, 128.9, 127.7, 127.6, 127.5, 127.4, 127.0, 126.0, 122.2,
121.3,120.9, 120.7, 76.2, 32.1, 31.9, 31.8. Anal. Calcd faf O
Y,CHCI3: C, 76.73; H, 5.57. Found: C, 76.64; H, 5.76. FAB-MS [M]
(m2) = 1324,
25,28,27,27-Bis-(1,2-dioxymethylethene)-bis-(calix[4]arene-26,28-
diol) (6). A suspension of 0.84 g (2 mmol) of calix[4]arene, 0.3 g (2
mmol) of K,CO;, 0.32 g (1 mmol) of tetrabutylammonium iodide, and
0.26 mL (2 mmol) of 1,4-dichloro-2-butene in 50 mL of @EN was
refluxed under Nfor 36 h. The solvent was removed under vacuum,
and the residue was distributed between 20 mL opCliHand 10 mL
of 0.1 N HCI. The organic layer was separated, washed with &hd
brine, dried over Ng5O,, and the solvent removed by evaporation.
The residue remaining was triturated with MeOH and purified by flash
chromatography (2:1 Ci€l,—hexane eluent) to give 0.30 g (41%) of
6 as a colorless solid: mp312°C dec;*H NMR (300 MHz, CDC})
0 = 8.52 (s, 4H, OH), 6.99 (d] = 7.5 Hz, 8H, ArH), 6.90 (dJ = 7.5
Hz, 8H, ArH), 6.80 (tJ = 7.5 Hz, 4H, ArH), 6.68 (tJ = 4.4 Hz, 4H,
O—CH,—CH=), 6.52 (d,J = 7.5 Hz, 4H, ArH), 4.85 (dJ = 4.9 Hz,
8H, OCH,CH=), 4.41 (d,J = 12.7 Hz, 8H, ArCHAr), 3.32 (d,J =
12.7 Hz, 8H, ArCHAr); *3C NMR (75 MHz, CDC}) 6 152.9, 151.5,
134.2, 129.1, 128.9, 128.5, 128.4, 128.2, 128.1, 125.7, 119.1, 71.0,
31.7. Anal. Calcd for @Hs¢Og+Y/4 CHCl;: C, 78.51; H, 5.77. Found:

C, 78.30; H, 5.62. FAB-MS [M+ H] (m/2) = 953.
25,28,27,27-Bis-(1,1-dioxymethylethene)-bis-(calix[4]arene-26,28-
diol) (7). 7 was prepared following the procedure described above for
2 but using 1 mmol of 3-chloro-2-chloromethyl-1-propene. It was
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purified by flash chromatography on silica gel (2:1 £H—hexane
eluent) and was obtained in 35% yield as a colorless solid:>12p4
°C dec;*H NMR (300 MHz, CDC}) 6 = 8.77 (s, 4H, OH), 7.04 (d]
= 7.5 Hz, 8H, ArH), 7.03 (dJ = 7.4 Hz, 8H, ArH), 6.83 (tJ = 7.5
Hz, 4H, ArH), 6.62 (t,J = 7.4 Hz, 4H, ArH), 5.95 (s, 4H, C}=
CHy), 5.12 (s, 8H, OCh), 4.42 (d,J = 12.9 Hz, 8H, ArCHAr), 3.42
(d, 3= 12.9 Hz, 8H, ArCHAr); 13C NMR (75 MHz, CDC}) ¢ 153.2,
152.2,139.9,134.1,129.3,128.4, 125.7, 120.3, 119.4, 77.1, 32.3. Anal.
Calcd for GaHseOg-Y/6CHCls: C, 79.21; H, 5.52. Found: C, 79.57; H,
5.84. FAB-MS [M + H] (m/2) = 953.
37,37,40,40-Bis-(1,2-dioxymethylethene)-bis-(calix[6]arene-
38,39,41,42-tetrol) (8) From the flash chromatography (2:1 &&,—
hexane eluent) of crude product frehas described above 0.11 g (16%)
of the doubly bridged compoungi was isolated as a colorless solid:
mp >260°C dec;*H NMR (300 MHz, CDC}) 6 = 7.79 (s, 8H, OH),
7.09 (d,J = 6.0 Hz, 4H, ArH), 7.08 (dJ = 7.4 Hz, 4H, ArH), 6.96-
6.86 (m, 12H, ArH), 6.73 (dJ = 6.0 Hz, 8H, ArH), 6.66 (tJ = 7.4
Hz, 8H, ArH), 6.48 (tJ = 4.2 Hz, 4H, OCHCH=), 4.92 (d,J = 4.7
Hz, 8H, OCH,CH=), 4.38 (d,J = 13.8 Hz, 8H, ArCHAr), 3.93 (d,J
= 14.0 Hz, 4H, ArCHAr), 3.30 (d,J = 13.8 Hz, 8H, ArCHAr), 3.28
(d, 3= 14.0 Hz, 4H, ArCHAr); *C NMR (75 MHz, CDC}) ¢ 153.1,
151.5, 133.2, 130.6, 129.1, 128.9, 128.6, 128.5, 128.0, 125.5, 120.5,
72.2, 31.9, 31.6. Anal. Calcd for ¢@500:2: C, 80.21; H, 5.85.
Found: C, 79.97; H, 6.23. FAB-MS [M- H] (m/2) = 1377.
37,37,40,40-Bis-(1,1-dioxymethylethene)-bis-(calix[6]arene-
38,39,41,42-tetrol) (9). vas prepared as described above5and
obtained in 23% yield as a colorless solid: mg15°C dec;*H NMR
(300 MHz, CDC#) 6 = 7.79 (s, 8H, OH), 7.08 (d) = 7.2 Hz, 8H,
ArH), 6.85-6.82 (m, 20H, ArH), 6.69 () = 7.2 Hz, 8H, ArH), 5.94
(s, 4H, CG=CH,), 4.86 (s, 8H, OCh), 4.31 (d,J = 14.1 Hz, 8H, Ar-
CH,—Ar), 3.82 (brs, 4H, ArCHAr), 3.38 (d,J = 13.7 Hz, 12H, ArCH-
Ar); 13C NMR (75 MHz, CDC}) ¢ 152.5, 151.6, 140.8, 133.2, 129.2,
129.0, 128.7,128.6, 128.0, 127.8, 125.5, 120.5, 75.7, 31.6, 31.4. Anal.
Calcd for GoHgoO122 C, 80.21; H, 5.85. Found: C, 80.33; H, 6.00.
FAB-MS [M + H] (m/z) = 1377.

Claisen Rearrangement (General Procedure)A suspension of
calixarene (1 mmol), 1,3-bis(trimethylsilyl)urea (2 equiv per OH group)
and diethylaniline (10 mL) was refluxed in inert atmosphere fol63
h. The reaction mixture was cooled to room temperature, 10 mL of
CHCI; was added, and then the reaction mixture was washed three
times with 6 mL ¢ 1 N HCI. The organic layer was separated and
concentrated under reduced pressure, and the residue was suspended
in a mixture of CHCIl,—CH3;OH (6—10 mL) and HCI (2N, 2 mL) and
stirred for 10 h. The precipitate was removed by filtration, the filtrate
was concentrated, and the residue was treated with 5 mL of MeOH to
give a solid product which usually purified by flash chromatography
followed by recrystallization.

1,4-Bis-(5-calix[4]arene-25,26,27,28-tetrol)-2-butene (10). Was
prepared by Claisen rearrangementafsing the procedure described
above and was purified by flash chromatography on silica gel (2:2 CH
Cl,—hexane eluent) to give a 68% yield of a colorless solid: mp-286
288 °C dec;*H NMR (300 MHz, CDC}) 6 10.19 (s, 8H, OH), 7.04
(d,J=7.5Hz, 8H, ArH), 7.01(dJ = 7.7 Hz, 4H, ArH), 6.84 (s, 4H,
ArH), 6.71 (t, J = 7.6 Hz, 6H, ArH), 5.51 (tJ = 3.7 Hz, 2H,
ArCH,CH=), 4.23 (brs, 8H, ArCHAr), 3.51 (brs, 8H, ArCHAr), 3.12
(d,J= 4.8 Hz, 4H, ACH,CH=); *C NMR (75 MHz, CDC}) § 148.8,
148.7, 146.9, 134.3, 130.3, 129.0, 128.8, 128.3, 128.1, 122.3, 122.2,
38.0, 31.8, 31.7. Anal. Calcd forggHs.0s: C, 79.98; H, 5.82. Found:

C, 79.39; H, 5.67. FAB-MS [M] 1f¥2) = 900.
3,3-Bis-(5-calix[4]arene-25,26,27,28-tetrol)-2-methyl-1-propene

(11). 11was prepared by Claisen rearrangemer& e$ing the procedure

described above and was purified by flash chromatography on silica

gel (1:1 CHCl,—hexane eluent) to give a 61% vyield of a colorless

solid: mp 185-188°C dec;'H NMR (300 MHz, CDC}) 6 10.21 (s,

8H, OH), 7.07-7.01 (m, 12H, ArH), 6.79 (s, 4H, ArH), 6.72 (3,=

7.5Hz, 6H, ArH), 4.78 (s, 2H, (ArCh,C=CHy,), 4.24 (brs, 8H, ArCH

Ar), 3.52 (brs, 8H, ArCHAYr), 3.00 (s, 4H, (ACH,),C=CHy); 1*C NMR

(75 MHz, CDCE) ¢ 148.9, 148.8, 148.3, 147.1, 133.1, 129.5, 129.0,

128.9,128.8, 128.3, 128.2,128.0, 122.2, 113.3, 41.3, 31.8, 31.7. Anal.
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Calcd for GoHs0g-%4 CHCl: C, 77.74; H, 5.66. Found: C, 77.96; (d,J= 7.5 Hz, 4H, ArH), 7.09 (dJ = 7.5 Hz, 4H, ArH), 6.97 (s, 8H,

H, 5.84. FAB-MS [M+ H] (m/2) = 901. ArH), 7.04-6.82 (m, 12H, ArH), 6.61 (1) = 7.3 Hz, 4H, ArH), 5.45
1,4-Bis-(5-calix[5]arene-31,32,33,34,35-pentol)-2-butene (12). 12  (brs, 4H, ArCHCH=), 4.39 (d,J = 14.4 Hz, 4H, ArCHAr), 4.26 (d,

was prepared by Claisen rearrangement3ofising the procedure J = 13.8 Hz, 4H, ArCHAr), 3.78 (d,J = 14.4 Hz, 4H, ArCHAr),

described above and was purified by flash chromatography on silica 3.56 (d,J = 14.1 Hz, 4H, ArCHAr), 3.53 (d,J = 13.4 Hz, 8H, ArCH-

gel (1:1 CHCl,—hexane eluent) followed by recrystallization from  Ar), 3.24 (d,J = 14.5 Hz, 4H, ArCHAr), 3.13 (bs, 8H, ACH,CH=);

CHCl;—MeOH to give a 65% yield of a colorless solid: mp 19193 3C NMR (75 MHz, CDC}): 6 149.8, 148.5, 148.3, 133.6, 130.7, 130.2,

°C dec;H NMR (300 MHz, CDC}) 6 = 8.88 (s, 10H, OH), 7.17 (d, 129.7, 129.6, 129.4, 129.2, 129.0, 128.6, 128.4, 128.1, 127.3, 126.9,

J= 7.4 Hz, 4H, ArH), 7.13 (dJ = 7.5 Hz, 4H, ArH), 7.05(dJ = 7.9 126.8, 126.5, 122.4, 121.4, 38.7, 32.2, 32.0, 31.9. Anal. Calcd for

Hz, 4H, ArH), 7.02 (dJ = 9.2 Hz, 4H, ArH), 6.93 (s, 4H, ArH), 6.82  CoHgiO12: C, 80.21; H, 5.85. Found: C, 79.81; H, 5.91. FAB-MS [M

(t, J= 7.5 Hz, 4H, ArH), 6.69 (tJ = 7.5 Hz, 4H, ArH), 5.48 (s, 2H, + H] (m/2) = 1377.

ArCH,CH=), 3.74 (brs, 20H, ArCHAr), 3.17 (d,J = 2.3 Hz, 4H, 5,5,23,23-Bis-[3,3-(2-methylpropen-1-yl)]-bis-(calix[6]arene-

ArCH,CH=); 3C NMR (75 MHz, CDC}) 6 150.0, 149.9, 148.1, 133.6,  37,38,39,40,41,42-hexol) (18). 1@repared by Claisen rearrangement

130.3, 129.2, 129.1, 128.9, 126.7, 126.6, 126.5, 121.5, 121.4, 37.8,0f 9 using the procedure described above, was purified by recrystal-

31.3. Anal. Calcd for @HgsO10°1.5 HO: C, 77.94; H, 5.92. Found: lization from CHCE—MeOH to give a 70% yield of a colorless solid:

C, 77.75; H 6.14. FAB-MS [M] ifv2) = 1112. mp >430°C dec;'H NMR (300 MHz, CDC}—pyridine-ds): 6 = 7.32
1,4-Bis-(5-calix[6]arene-37,38,39,40,41,42-hexol)-2-butene (13). 13 (s, 4H, ArH), 7.30 (dJ = 7.5 Hz, 4H, ArH), 7.26 (dJ = 7.1 Hz, 4H,

was prepared by Claisen rearrangement4ofising the procedure ArH), 7.09 (t,J = 7.5 Hz, 4H, ArH), 6.88 (dJ = 1.5 Hz, 4H, ArH),

described above and was purified by flash chromatography on silica 6.82 (d,J = 7.5 Hz, 4H, ArH), 6.10 (tJ = 7.5 Hz, 4H, ArH), 5.32 (d,

gel (2:1 CHCl,—hexane eluent) followed by recrystallization from J = 7.4 Hz, 4H, ArH), 5.15 (s, 4H, (ArCp,C=CH,), 4.27 (d,J =

CHCIl;—MeOH to give a 76% yield of a colorless solid: m@R71°C 14.0 Hz, 4H, ArCHAr), 4.20 (d,J = 14.4 Hz, 4H, ArCHAr), 3.52 (d,

dec;*H NMR (300 MHz, CDC}): 6 = 10.4 (s, 12H, OH), 7.167.07 J = 14.0 Hz, 4H, ArCHAr), 3.49 (d,J = 16.7 Hz, 4H, ArCHAr),

(m, 20H, ArH), 6.93 (s, 4H, ArH), 6.856.75 (m, 10H, ArH), 5.55 3.47 (d,J = 13.8 Hz, 4H, ArCHAr), 3.32 (d,J = 13.8 Hz, 4H, (Ar-

(brs, 2H, ArCHCH=), 3.81 (brs, 24H, ArChlAr), 3.20 (d,J = 3.8 CH,),C=CH,), 3.17 (d,J = 16.7 Hz, 4H, ArCHAr), 1.70 (d,J =

Hz, 4H, AICH,CH=); 13C NMR (75 MHz, CDC}): ¢ 149.7, 147.8, 13.6 Hz, 4H, (ACH,),C=CHy); *3C NMR (75 MHz, CDC}): ¢ 148.9,

134.0, 130.5, 129.5, 129.2, 127.4, 127.3, 121.9, 38.2, 32.2. Anal. Calcd148.7, 147.6, 147.3, 131.1, 129.5, 129.4, 129.1, 128.8, 128.7, 128.5,

for CegH7¢O12: C, 79.74; H, 5.78. Found: C, 79.41; H, 5.81. FAB-MS  128.3,126.8, 125.9, 125.7, 125.6, 122.3, 121.0, 113.6, 40.6, 32.1, 30.5,

[M] (m/2) = 1324. 29.7. Anal. Calcd for gHsO12: C, 80.21; H, 5.85. Found: C, 80.13;
3,3-Bis-(5-calix[6]arene-37,38,39,40,41,42-hexol)-2-methyl-1-pro- ~ H 5.84. FAB-MS [M + H] (m/z) = 1377.
pene (14). 14 prepared by Claisen rearrangement5ofising the 1,4-Bis-(calix[5]arene-31,32,33,34-tetraallyloxy-35-oxy)-2-

procedure described above, was purified by flash chromatography onbutene (19).A suspension 0.40 g (0.36 mmol) 8f(vide supra), 0.70
silica gel (2:1 CHCl,—hexane eluent) followed by recrystallization from g (5.76 mmol) of allyl bromide, and 0.8 g (5.76 mmol) of®0; in

CHCl;—MeOH to give a 93% yield of a colorless solid: m275°C 30 mL of acetone was refluxed 48 h in an inert atmosphere. The solvent
dec;H NMR (300 MHz, CDC}): 6 = 10.37 (s, 12H, OH) 7.136.77 was removed by evaporation and the residue was suspended in 15 mL
(m, 34H, ArH), 4.83 (s, 2H, (ArChE),C=CHy), 3.86 (brs, 24H, ArCht of H,O and sonicated for 2 min. The precipitate was removed by
Ar), 3.10 (s, 4H, (ACH,),C=CHy,); C NMR (75 MHz, CDC}): 6 filtration, dried, and flash chromatographed on silica gel (1:1 GHCI

149.6, 148.5, 147.9, 132.6, 130.0, 129.5, 127.4, 127.3, 127.1, 121.8,hexane eluent) to afford 0.42 g (81%) D as a colorless solid: mp
113.2, 41.3, 32.2. Anal. Calcd forggl7¢0:22 C, 79.74; H, 5.78. >102°C dec;*H NMR (300 MHz, CDC}): ¢ = 7.11-7.01 (m, 20H,
Found: C, 79.68; H, 6.01. FAB-MS [M- H] (n/2) = 1325. ArH), 6.86-6.75 (m, 10H, ArH), 5.59 (brs, 4H, OGEBH=CH, and
5,5,17,17-Bis-(1,4-buten-2-yl)-bis-(calix[4]arene-25,26,27,28- ArCH,CH=), 5.43 (brs, 6H, OCKCH=CH,), 5.10-4.79 (m, 16H,
tetrol) (15). 15 prepared by Claisen rearrangement6ofising the OCH,CH=CH,), 4.11-3.27 (m, 40H, ArCHAr and OCH); *C NMR
procedure described above, was purified by flash chromatography on (75 MHz, CDCE): 6 155.2, 155.1, 155.0, 134.4, 134.3, 134.2, 134.1,
silica gel (2:1 CHCl,—hexane eluent) followed by recrystallization from  129.7, 129.5, 129.4, 128.1, 123.4, 123.2, 123.1, 116.2, 116.1, 73.2,

CHCl;—MeOH to give a 15% yield of a colorless solid: m825°C 73.1, 68.9, 31.9, 31.8. Anal. Calcd foegBlecO10-2H,0: C, 80.08; H,
dec;H NMR (300 MHz, CDC}): 6 = 9.93 (s, 8H, OH), 6.90 (d] = 6.86. Found: C, 80.31; H, 6.87.
7.5 Hz, 8H, ArH), 6.80 (s, 8H, ArH), 6.63 (§ = 7.5 Hz, 4H, ArH), 1,4-Bis-(5,11,17,23-tetraallyl-29-calix[5]arene-31,32,33,34,35-pen-

5.49 (brs, 4H, ArCHCH=), 4.17 (d,J = 14.0 Hz, 8H, ArCHAr), 3.41 tol)-2-butene (20). 20 prepared by Claisen rearrangemeni8ising
(d,J=14.0 Hz, 8H, ArCHAr), 3.24 (brs, 8H, ACH2CH=); 3C NMR the procedure described above, was purified by flash chromatography
(75 MHz, CDC}): 6 148.5, 147.0, 133.2, 130.0, 128.8, 128.7, 128.2, on silica gel (3:2 CHCl,—hexane eluent) followed by recrystallization

127.6, 121.9, 121.8, 37.1, 31.7. Anal. Calcd fouHOs: /s CHCls: from hexane to give a 61% yield of a colorless solid: mp02 °C
C, 78.51; H, 5.77. Found: C, 78.51; H, 5.71. FAB-MS [MiVg) = dec;*H NMR (300 MHz, CDC}): 6 = 8.83 (s, 10H, OH), 6.996.96
952. (m, 20H, ArH), 5.9+5.87 (m, 8H, ArCHCH=CH,), 5.59 (m, 2H,

5,5,17,17-Bis-[3,3-(2-methylpropen-1-yl)]-bis(calix[4]arene- Ar—CH2-CH=), 5.07-4.96 (m, 16H, ArCHCH=CHy), 3.80 (brs,

25,26,27,28-tetrol) (16). 1pprepared by Claisen rearrangement7of 20H, ArCHAr), 3.27 (d,J = 6.4 Hz, 16H, ArG1,CH=CH,), 3.24 (d,
using the procedure described above, was purified by flash chroma-J = 5.9 Hz, 4H, ArGH,CH=); 3C NMR (75 MHz, CDC}): 6 148.4,
tography on silica gel (1:1 Ci€l,—hexane eluent) followed by 148.3, 137.8, 137.7, 133.8, 132.9, 130.4, 129.3, 126.6, 115.5, 39.2,
recrystallization from CHGHMeOH to give a 22% yield of a colorless ~ 39.1, 38.0, 31.4, 29.7. Anal. Calcd fokdBlesO10°H20O: C, 81.07; H,
solid: mp >310°C dec;*H NMR (300 MHz, CDC}): 6 = 9.93 s, 6.80. Found: C, 80.82; H, 6.85. FAB-MS [Min(z) = 1432.

8H, OH), 6.98 (dJ = 7.5 Hz, 8H, ArH), 6.69 (s, 8H, ArH), 6.68 (4, Measurement of Complexation ConstantsComplexation constants

= 7.4 Hz, 4H, ArH), 4.73 (s, 4H, (ArCh.C=CH,), 4.17 (d,J = 13.9 (Kasso) Were determined in toluene solution with a Cary 3 YWs

Hz, 8H, ArCHAr), 3.43 (d,J = 13.9 Hz, 8H, ArCHAr), 2.84 (s, 8H, spectrometer at 2% 0.5°C. A 2.5-mL quantity of toluene was placed
(ArCH,),C=CH,); 3C NMR (75 MHz, CDC}): ¢ 149.1, 147.8, 146.5, in the sample cell and the reference cell, and/2%fa 1 x 102 M
132.3,129.9, 128.7,128.2,127.9, 121.4, 110.7, 42.4, 31.6. Anal. Calcd.fullerene stock solution in toluene was added to the sample cell to give
for CesHseOs:2CHCL: C, 66.51; H, 4.90. Found: C, 66.70; H, 4.91. a fullerene concentration of & 104 M. A calculated amount of the

FAB-MS [M] (m/z) = 952. host compound was added, with stirring, to the sample cell and the
5,5,23,23-Bis-(1,4-buten-2-yl)-bis-(calix[6]arene-37,38,39,40,41,42-  reference cell, and the absorption spectrum was recorded. Additional
hexol) (17). 17 prepared by Claisen rearrangement8ofising the amounts of the host compound were then added to the two cells, and

procedure described above, was purified by flash chromatography ona spectrum was recorded after each addition, as shown in Figures 1
silica gel (1:1 CHCl,—hexane eluent) followed by recrystallization from  and 2 for Go and Gy, respectively.

CHCl;—MeOH to a 33% yield of a colorless solid: mp290°C dec; For example, the absorption in the range 4250 nm for a G

1H NMR (300 MHz, CDC}): 6 = 10.43-10.24 (m, 12H, OH), 7.19 solution increased upon the addition of compo@fdand the color of
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Figure 1. Absorption spectra of & (1.0 x 10~* mol dnT3) in the presence a0 in toluene at 25°C. The concentrations &f0 for curves a-e
are 0.0, 1.0, 2.0, 3.0, 4.0<(.0~2 mol dn3) respectively.
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Figure 2. Absorption spectra of 5 (1.0 x 10~* mol dnm3) in the presence d20 in toluene at 25°C. The concentrations &0 for curves a-e
are 0.0, 1.0, 2.0, 3.0, 4.0<(.0~2 mol dn3) respectively.

the solution changed from magenta to red, indicating the formation of host, the complexation constants of Table 1 were calculated using the
a complex. Similarly, the absorption in the range 4@80 nm for a Benesi Hildebrand equation.

Cyo solution increased upon the addition of compo@6dand the color .
changed from red to colorless, again indicating the formation of a _ ACknowledgment. We are indebted to the Robert A. Welch

complex. The wavelengths for the maximum intensity changes were Foundation and the National Science Foundation for generous

selected as 430 nm forsgand 420 nm for G. From the absorption ~ Support of this research.
intensities at these wavelengths along with the concentrations of the JA981530M



