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ABSTRACT

A synthetic scheme for the selective functionalization of all-cis (rccc) resorcinarene platform at the “lower rim” was developed. Self-folding
and self-complementary cavitands were prepared for molecular recognition and self-assembly, bearing functionality at remote sites. These
molecules promise applications on solid support and as polymeric capsules.
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(a) £BUCOCI, (FPPLNEL, DMAP, CH,Cl, (56%); (b) m-CPBA(1.2eq), CHCL(34%);
(0) Hy, Pd-C, ACOE; (d) CF3SOaH, THF-H,O (10:1)(65%, 2steps); (¢) NalO,,
MeOH; (f) NaBHZCN, MeOH (85%, 2 steps); (g) 1) TBDMSOTH, (-Pr),NEt, CH,Ch,
(86%) ; 2) EXOCH,C, (-PriNEt, CH,Clp (90%); (i) LiAlH,, ether (quant)

surface as self-assembled monolayefsThe cavities of the

benzoic acid in CHGlat room temperature to control the
oxidation of the four double bonds. Monoepoxi@ewas
obtained in 34% yield along with the bis-epoxides (isolated
in ca. 20% yield). The three remaining double bonds3 of
were hydrogenated by Pd/C in EtOAc; then the epoxide was
hydrated under acidic conditions. Oxidative cleavage of the
resulting diol removed the asymmetric center, and reduction
to the corresponding alcohol was followed by protection with
either TBDMS triflate or EtOCKCI. Finally, the pivaloyl
groups were cleaved with LiAllHn ether, followed by basic
workup, to give the desired resorcinaredadg (Scheme 1}2
Self-folding'® cavitands5 and 9 were synthesized to
demonstrate preparative applications of the monofunction-
alized modules (Schemes 2 and 3). Functionalized resor-
cinarenedb was converted to cavitarfelvia coupling with
1,2-difluoro-4,5-dinitrobenzene in DMF in the presence of
Et;N, followed by the reduction with Raney Ni. The
(unstable) octaamine was acylated witloctanoyl chloride
under SchottenBaumann conditions in EtOAeH,0 in the
presence of KCO; and then deprotected. Alternatively,
resorcinarendl (R = (CH,)sCH=CH,) was coupled with

resorcinarene-based hosts are built only at their upper rims;1,2-difluoro-4,5-dinitrobenzene with the formation of oc-
the substituents at the lower rim are not involved in the tanitro compound in 70% yield. Reduction of the octanitro

complexation directly but offer a means to control solubility.

derivative with SnGF2H,0 in boiling EtOH and concen-

In this Letter, we describe the selective functionalization of trated HCI, acylation as described above, and then epoxi-
the lower rim (Figure 1) and demonstrate its use for the dation withm- chloroperbenzoic acid gave octaam@im
preparation of self-complementary cavitands. We believe this 30% yield (Scheme 3). The sequence described for epoxide
opens further applications of resorcinarenes and their deriva-3 gave cavitand.

tives as new polymers and as analytical devices through The 'H NMR spectra of5 and 9 in various nonpolar

attachment to solid supports, silica gel, etc.

solvents showed the spectroscopic earmarks of self-folding

Partial functionalization of the resorcinarene lower rim is cavitands'®*4 The compounds have a “vase” conformation
unknown. The (stepwise) condensation of resorcinol with at room temperature, including the characteristic methine CH
two different aldehydes does give a mixture of resorcinarenestriplet at ~6 ppm. The two N-H resonances are far
but the desired all-cis vase-like structure is not the major downfield (9 ppm) and suggest strong intramolecular hy-

product!® Resorcinarené (R = (CH,)sCH=CH,), prepared
as an all-cis (rccc) isomer in a high yield from resorcinol
and 10-undecenal (Scheme1)was protected as its oc-
tapivalate?2 and then oxidized. We employed-chloroper-

drogen bonding. The two amides present hydrogen bonds
that bridge adjacent ringsnterannular binding-and are held
in place by the seven-membered intraannular hydrogen
bonds. These cavitands are expetted form kinetically
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CF3COOH, CH.Cly; (e) K,COs, MeOH (quant., 2steps); (f) DCC,

DMAP, CH,Cl, (40%)
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Scheme 3
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(a) 1,2-difluoro-4,5-dinitrobenzene, Et;N, DMF (70%); (b)
SnCly-2H,0, EtOH-HCI; (¢} n-C;H5COCI, CHCl:-H,0,
NaOH (37%, 2 steps); (d) mCPBA (1.2eq), CHCl; (29%);
(e) Hy, Pd-C, AcOEt (quant.); (f) CFsSO3H, THF-H,0; (g)
NalO,4, MeOH; (h) NaBHACN, MeOH (80%, 3 steps); (i)
DCC, DMAP, CH,Cly, 6 (40%)
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Figure 2. Self-complementary cavitandand a cartoon representation of noncovalent polymer formation.

stable host—guest complexes with neutral molecules suchcavitand5 was outfitted with its own adamantyl appendage:
as adamantane and cyclohexane derivatives. Accordingly,1-aminoadamantane was treated with succinic anhydride and
the resulting aci® was then linked to the terminal hydroxyl
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showed adamantane encapsulation (Figure 3). The CH signals
for the adamantane fragment were obsenygfieldof O ppm,

a feature characteristic of inclusion in a shielded environ-
ment!® The exchange between complexed and free guest
species is slow on the NMR time scale, as two sets of
signals—both for the cavitands and the corresponding oli-
gomeric caviplexes—were observed (Figure 3). Because the
association constant is not higkk100 M%),2 only ~15—

20% of the dimeric form is seen under these conditions and
higher oligomers are expected to be present only at high
concentrations. Even so, this is a rare examplelafetically
stable assembly which is held together by the weakest of
intermolecular forces—van der Waals interacions and sol-
vophobic effects. In CDGJ where the cavityadamantyl
association is known to be negligibfeno encapsulation was
observed (Figure 3).

In conclusion, a resorcinarene platform with a lower rim
attachment site is now available for additional applications
in molecular recognition. We are currently exploring some
of these and will report on them in due course.
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Figure 3. Downfield and upfield regions of th#d NMR spectra Supporting Information Available: Spectral data for
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encapsulation. The solvent signals and the internal standard singlet p-iip 9
are designated & and @, respectively. The C(G)NH signals 0L9902125
are situated at 109 ppm; the methine CH triplet is at6 ppm.
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