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The use of templation to affect the formation of one product, Scheme 12
from a reaction milieu that could potentially form many, is an x—'ﬁ\ Sx )G\x
H H H Q! H y
increasingly important aspect of supramolecular chemisirige =X PG

a o; 0.
synthesis of crown ethéris just one example of an important class s o
of compounds whose availability predominantly relies on (metal s R 4 o
ion) templation? However, for the synthesis of crown ethers ) )
aKey: (a) 4.4 equiv of the benzal bromide, excesfCR;s, or DBU,

possessing more than approximately 24 atoms in their macrocyclic
chain, metal ion templation is less useful. As a result, large crown
ethers are usually synthesized in a stepwise manner. Although fine-Scheme 2 2

tuning can give reasonable overall yields for these approddhes,
Brs Bt Br, Br Br. Brpr. Br
! L

DMA 60 °C, 3 d.

and large the combination of a stepwise process, the slow rate of
the final cyclization step, as well as general purification difficulties,
usually results in poor yieldsHere we demonstrate that resor-
cinarenes, macrocycles that are themselves no strangers to su-

pramolecular chemistr§,can be used as covalent templates to 5 6aR=H,R®=H 6cR=Me, R®=H
engender the efficient synthesis of large crown ethers. The approach 6bR=H, R?=Me 6dR=CH,OH, R*=H
is a general one and should be applicable to the formation of other akey: (a) 4.4 equiv of the corresponding resorcinol, exceg3®, CuO,
families of macrocycles. pyridine, reflux, 7 d.

Large, fully aromatic crown ethers are rare. The only two
examples that have been repoPftedre hexabenzo-18-crownb
and heptabenzo-21-crownZ Both were formed in low yield
(<0.1%) using multiple Ullmann ether reactions. Initial studies into
the metal binding properties of these derivatives were neggtive; o

O,
however, the limited amount of material precluded a thorough ’O‘°~ o O-00() V)}‘
examination of their properties. K
o
©°Q°© W w
o

o o;@ before a second acetal can be broken. Although A4o proved
(@ ineffective, the stronger Lewis acid BBsmoothly and rapidly
furnished the removal of the template. After hydrolysis of the crude
1@ =N2@=2 reaction mixture, the fully aromatic crown ett@awas isolated in
87% yield (Scheme 3% This corresponds to a 50% yield starting

An alternative route to the synthesis of these types of compoundsfrom resorcinol3 and the bridging material (3,5-dibromobenzal
begins with resorcinarenes such3asThe stereoselective bridging bromide). The 32-crown-8 derivativéa has not been previously
of these compounds with benzal bromides yields a family of deep-

was dissolved in 1:1 EtOH and,BO, and the resulting solution
was refluxed for 7 days. Presumably, under the reversible condi-
tions, each acetal group that is cleaved has the chance to re-form

cavity cavitands of general structude(Scheme 1§. The overall Scheme 32

result of this process is to position the four new aromatic rings at jé"\

set distances from each other. In other words, they are preorganized

in a positional sense. This organization is apparent when the “upper” Q; ;Q
rings of5 are linked in eight-fold Ullmann ether reactions involving a W 3 o
resorcinol, 2-Me-resorcinol, or 5-Me- resorcinol (Scheme 2); the 6a-6d 3+ o)_Q bl
respective product§a—c, are formed in 86-88% yield?10 This ﬁ‘ b

is a general process which can be expanded to include the synthesis

of cavitands6d, 7, and8. Thus, by treating with 3,5-dihydroxy- \g

benzyl alcohol, hydroquinone, or 2,7-dihydroxy naphthalene, these S— - Ogc,hm, R=H
cavitands can be isolated in 60, 45, and 70% yields, respectively. ObR=H,A?=Mes 8d R =CHCL %< H

Removal of the resorcinarene template was initially attempted aKey: (a) (1) Foréa—c, 6 equiv of BBE, CH,Cly, room temperature, 1

with dilute, aqueous HCI in THF. Only starting material was h; then CHCI,/10% aqueous HCI, room temperature, 16 h. (2) Gar8
recovered. Indeed, only starting material was recovered @fter  equiv of BCk in SOCh; then 10% aqueous HCI, room temperature, 3 h.
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reported. Hence, a precise measure of the efficiency of this Acknowledgment. This work was supported by the National
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inaccessible molecules. Exposibb—6c, 7, and 8 to conditions
similar to those used in the synthesisQafgave the corresponding
32-crown-8 ether®b and9c, 36-crown-810, and 40-crown-8L1

in 85—95% yield. This approach did not lead to the clean cleavage
of the resorcinol moiety 06d. However, a combination of B¢l
and SOC] proved effective, producing highly functionaliz&di References

in 71% yield!3
o (o}
o 9 8
H.

Supporting Information Available: Detailed experimental pro-
cedures and characterization data for compouddis7—15, and 8
(PDF). This material is available free of charge via the Internet at http://
pubs.acs.org.
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