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compollnds 24 were obtained in 2041% ykkl by treating p&?tGuty~8]aIene 1 with the appqriatc 

bmzyl bmnide (8 equiv) and IQCO3 (16 equiv) in THWDMP (l&l v/v) at 60 “C!, followed by column 

chmmatography on silica get6 More reactive tmzyl bmmides (p-N%-BnBr and p-Cl+BnBr) in the sam 

qerimcntal conditions gave mninlythe nlevant octa-o_suW~ derivatives. However, in these insmms the 
13,5.7-tctrasubstituted ckrivativcs 5 and 6 cm be obtain& skit in low yields (lo-15%). by limiting the 

mum of elecmphilc and base (4 equiv each).6 
Structum 2-6 wue establiskl upon sndysis of tH- and 13C- NMR awl FAB(+) MS spectra. The tH- 

NMRspectra,asexamplifiedinFiguFe1bythespectrmnof3,wcrehillhly~displaying~osioglets 

for the terr-butyl groups of the dixame &&to% one sin&t for the bridging methylems (ArCH#r), one 

siqletforthcArcH~mcthy1encs, andtwoothersmmatic singlets foralkylatedandlmallrylabedphenolicrings. 

Fig. 1. ‘IIe 1H-NMR QEUWII of 3 (250 MH& m39295 K)- 

Inadditioa,anaromaticABorathreaspiasystemwaso~ervedinthespectraof36and2,resptctivelyA 

singlet for a tert-butyl or a methyl group on aromatic tig completed the spectra of 3 aud 4, respectively. The 2: 1 

intensity ratio between ArCH@ and A&H20 singlets promptly indkmd a tctrasubstitutioa in the calix[~mnc 

ring,tbatwasconfirmedbytheexpectedmo~ionmasspealcsin~FAB(+)Ms~F~,tht 
datively sharp appeanumofthesigaalsofthebridgingmetbylenessnggeatedamobile shuctwfurcompounds 
2-6.Thiswascor&m!d by VT-IH-NMR studies (CDC13, 220-350 K) that evidu~& further sharpdng of the 
signals at highcx tempnaauw. whilcbroaddlgsnda.mkxwe occurduponcoolinggivingcoqkued 

T&c 13,5,7-substitution pattern was deduced Finn the very high synrmerry of the IH-NMR specka. In 

fact, among the eight possible tctrasubstitutcd qkomcrs only the 1,3,5,7 with C, symmcq is compatible 

with the pnxena of hvo terf-butyl signals in 1:l ratio and one singlet for the eight bridging mthyhxs. The 

12.5,~isomer, possessing two C, synnmxq axes, was ruled out because it should give three singk& in a 1911 
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intensity ratio for the ArCH@r, instead of the observed one. Accidental isochmny of signals was exchuied by 

running for each compound several spectra in difkrent solvents at various kmpemmms. 

The broad-band decoupled and DEPT t3C-NMR spectra of 2-6 were compatible with the above 

considerations showing the expected 13 signals for the calix[8]arene skeleton. 

The above &scribed calix[8]arcne derivatives may be easily converted into octasubstituted compounds 

with akrnating groups at the lower rim, As an exampl& treatment of 3 with acedc anhyti in pyridh~ gave 

the mixed 1,3,5,7-tetraether-2,4,6,8-tetraester 7 whose lH- and %NMR spectra showed the same symanetry 

as the patent compound with additional signals for the four equivalent CGCH3 groups.5 

The 1,3,5,7 ngioselecdvity of the alkylation of cahx[8]amne 1 appears to be not depen&nt on the natum 

of the aRtah metal cation, since replacement of potassium carbonate with sodium carbonate did not change 

apprkably the composition of the reaction products. Instead. it seems plausible that, as suggested for the 

alkylation of calix[4]amnes in the pmsence of a weak base? the reaction pmceeds via a sequence of cycles of 

two steps, monodeprotonation by the base and traction of the phenoxide anion with the a&dating agent The 

monoalkylated calix[8]amne fomrd initially would be in turn deprotonated to give pmt%mntialJy the monoanions 

most stabii by hydrogen bonds, i.e. those resulting from removal of a proton from one of the pltenohc groups 

flanked with two hydroxyls. These monoanions would undergo alkyladon and the procedure would conthme 

until a dead-end is reached when no mom a phenoxide monoanion stabihzed by two hydrogen bonds can be 

formed. The 1,3,5,7-tetrasubstituted derivative should be the most probable deadend product, but other dead- 

points can be accumulated besides it, This is substantiated by the presence of additional spots in the TLC plate of 

the crude reaction mixtnms. However, further studies are needed to gain a deeper insight into the alkylation 

mechanism of calix[8]arenes and to test the above hypothesis. 

Due to their large annuhrs calix[8]amnes have a gmat potential in supramolecular &en&try that so far has 

been relatively unexploited mainly because of theii complicate chemistry and conformational flexibility. This 

preliminary report paves the way for the synthesis of a new class of selectively substituted calix[8]amnes with C4 

symmetry whose potential applications in host-guest chemistry are the subject of ongoing studies. 
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Satisfactory microanalytical and spectral data were obtained for compounds 2-7. Molecular weights were 

deduced by FAB(+) MS using 3-nitrobenzyl alcohol as matrix. The molecular-ion peak was generally 

weak, only for 7 it was the base-peak. Compound 2: IH-NMR (250 MI-Ix, CDCl$, 6 1.05, 1.17 [s, 

C(CH3)3, 36 H each], 3.86 (s, AtCH+r, 16 I-I), 4.88 (s, ArCH20, 8 I-I), 6.97, 6.99 (s, ArH, 8 H each), 

and 7.24-7.45 (m, CH$&, 20 H). Compound 3: lH-NMR (250 MHz. CD@), 6 1.05, 1.16. 1.32 [s. 

C(CH3)3, 36 H each], 3.85 (s, ArcH2Ar, 16 H), 4.92 (s. ArCH20. 8 II), 6.97, 6.98 (s, ArH, 8 H each), 

7.38 (s, OH, 4 II), 7.42 and 7.43 (AB, J = 8.7 Hz, p-tert-Bu-CgHq. 16 II). Compound 4: IH-NMR (250 

MHZ, CDCl3), 6 1.03, 1.17 Is, C(CH&, 36 H each], 2.34 (s. C&H,@I3, 12 H), 3.86 (s, ArCHgAr, 16 II), 

4.85 (s, ArCH20. 8 H), 6.96, 6.99 (s, ArH, 8 H each), 7.14 aud 7.36 (AB. J = 7.5 Hz, p-Me-C&, 16 

II). Compound 5: IH-NMR (250 MI-Ix, CDC13). 6 1.04, 1.18 [s, C(CH& 36 H each], 3.84 (s, ArCHgAr. 

16 H), 4.94 (s. ArCH20, 8 H), 6.96, 6.98 (s, ArH, 8 H each), 7.49 aud 8.08 (AB, J = 8.5 Hz, p-N&- 

C&+. 16 H). Compound 6: lH-NMR (250 MHz, CDC13), 6 1.05. 1.19 [s, C(CH3)3, 36 H each], 3.91 (s, 

ArCHgAr, 16 H), 4.89 (s, ArCH20, 8 H), 6.96.6.97 (s, ArH, 8 H each), 7.31 (s, OH, 4 H), 7.37 and 7.38 

(AB, J = 8.9 Hz,p-CN-C&, 16 H). Compound 7: IH-NMR (250 MHZ, CDCl$, 6 1.01, 1.16, 1.29 [s. 

C(CH&, 36 H each], 1.52 (s. COCH3, 12 H), 3.83 (s, ArCHzAr, 16 I-I), 4.62 (s, ArCH20, 8 II), 6.80, 

7.09 (s, ArH, 8 H each), 7.31 and 7.33 (AB, J = 8.5 Hz,p-tert-Bu-CgHq. 16 I-I). 

As a typical example the preparation of 3 is described Compound l(O.50 g. 0.385 mmol) in 44 mL of 

THF/DMF (l&l v/v) was stirred at 60 “C until a clear solution was obtained (20 min), then 0.85 g (6.15 

mmol) of K2c0, were added and stirring was continued for additional 20 min under nitrogen. A solution 

of p-terf-butylbenxyl bromide (0.70 g, 3.08 mmol) in 6 mL of THF was added. The mixture was stirred 

at 60 “C for 20 h, THF was evaporated under reduced pressure, aud 0.1 N HCI (100 mL) was added. The 

colourless precipitate was collected by filtration, washed with MeGH (10 mL) and dried. C!olumn 

chromatography of the crude product (LiChroprep Si-60, 25-40 urn, CH$&/x-hexane 23) gave 3 (298 

mg. 41%) as a white powder (m.p. 153-155 “C, q= 0.47. CH$12/n-hexaue 1:l). Reaction times for 

compounds 2 and 4-6 were 6-8 h. 
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