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Abstmct: NaH-induced arylme~hylation ofp-cyanomehylcalW4Wene intdum a@nethyl 
groups on rk pknolic ozygens and tk carbom a to tk cyam groups to give calhumus 
carrying vmy bulky qpper-rimsubstituents. 

upper-rim substitutal calix[4]arelm3 are syntheskd in alany instam% by l@acing thep-rmf-butyl groups 

ofp-rmbutylcalbc[4]ame (1) with a gmup that is generally less bulky and highly broached than rm-butyL A 

typical example is JXyamm&y~4]a(2),thesmrIingcanpamdforthepmsentinvestigadorl, whichis 

~rearlily~fmm1bydctcrr-butylntionfollowedbyapplicationottheq~~procedunof 

Guts&e and Nam.’ 

@!!J 

Asmdardmhodforconvatingcakames tocalixarare 

ethers employs an alkyl halide with NaJ5 in THF-DMP 

4sw 
I - 

solution. When 2 is treated with an qlmethyl halide (3) 

under these conditions, however, not only does 

OH 4 arylnmhylation occur at the phenolic oxygens but at the 

carbonsatothecyanogroupsaswelltoproduce4inwhich 

1 2 the uppm rim substitwnts arc even bulkier than the afiginal 

mt-butyls and which, mommu, include functional moieties. 

Synthesis. To a 250 mL 3-m&d, round-bottomed flask was added 1.0 g (2!5 equiv) of NaH (60% 

dispersion in oil) followed by a mixture of 60 mL of dry, freshly distilled THF-DMP ( 51). The air in the 

flask was replaced with N2. the reaction mixme was maintained at 2-30 C in m ice bath, and 0.581 g (1 

mmol) of 5, 11, 17.23- tetracyanomethyl - 2!5,26,27.28- tetrahydroxycslix[4]arene (2) was added. The 

fhkwaSWannedtOrOan ~,sstirringwascantiaued30tnin.Asolutionof3.40g(20aquiv)of 

benzylbrornide(3r) inlOmlofdryTHFwasaddeddropw& overaperiodofU)min,andthexeaction 

mixture was xefluxed for 8 h followed by stirring at room temperanne ovemight. The solvent was removed 
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under rcdu& pressure on a rotfq evapautor, and the umccntrated residue was nix&a&& with ia-coki 10 
% HU to pmducc a white pxecipitatc. This was extracted intu CH$!l2 (100 ml, 3X) which was then 

xemoveduadaneduced~. nelmiducwastri~with3x1oomlofMeoHd~ 

on a 1” x l(Y’ silica column (clutcd with CHCl3) followed by uymkatioa fmm CHCl$lmume to give 1.46 
g (88 %) of 4a as c&rlcss crysuds? mp. 276-2780 C. 

2 + 

R,= y Fg XI a 
FtpCJf?pH.X-Bf 
S- M % F. XI Br 

To cxplam the scope of this reaction a variety of arylmethyl halides, shown in Table 1, have been tested. In 
all but one cas rhe yields fire good, mging from 75-9296, the cxcxption bcingp-rert-bulylbnzyl tmmidc 

Arylmetbyl Halide NaH 
(Equivalents) @quW 
3a (20) 25 

3b W) 25 

3c (20) 30 

36 (25) 40 
3e (20) 30 
3f (20) 30 

3g (25) 30 

3h (25) 30 

TH;F/DMF TiiIW, 

(ratio) (ml) bra 

5:1(60) 8 

5:1(60) 3 

51 (6Q) 3 

4:1(50) 8 

4:1‘(m) 13 

4:l (SO) 8 

5:l (60) 18 

5:1(60) 18 

Product 

4a 

4b 
4c 
4d 
4e 
41 

40 
4b 

Yield M.P., 

% *c 

88 276-278 

92 136-13s 

85 112-114 

34 216-218 

80 149-151 

75 135-138 

80 168-171 

83 124-127 

Table 1. i&action pmducts fmm awumcntof2witharylmthylhali&sinthe pmenccofNaH 
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which affo&ed only 34% of the product 4d.3 Othez exceptions inch&d several nitmbenzyl bmmides which 

yielded only dark yellow, highly insoluble materi& as unchamc&&d pmducts. All of the ethers shown in 

Table1existinthewnean&mation,asindicaledby apairof1HNMRdoublet&at62.5-4aada13CNMR 

resonanceat629-305 arisingfiomtheArCH~gmups. 

When the reaction of 2 with benzyl bromide was carried out in acetone solution containing KI, using 

Kzm as the base, only O-benzylation ocwrred to pruduce the tetrabenzyl ether 5.5 In contrast to co1IIpoullds 

4a-h, which exist in the cone conformation, 5 exists in the 1,3-alternate wnformation, as indicated by a 

singleti in the 1H NMR at 6 3.45 and a 13C NMR resonances at 6 37.27 arising from the AzCH& groups. 

Subsequent treatment of 5 with benzyl bromide under the wnditions used to synthesize 4a-h produced a 

compound sauctumlly identical with 4a which, however, retains the 13-akemate wnform&n of the starting 

~~.~indicaas~N~-~arylmethylationicedingtoQ-h~by~at~caibona 

to the cyan0 groups prior to maction at the phenolic oxygen.Thus, it is another of the numerous examples in 

2 

w~h,~~~~~,a~~~~~~~~g ~~~8~~~w~h~~~ve 

centQ is at the site of the less acidic hydrogen. In the case of 2 the existence of a polyanion. possibly an 

octaanio&mustbep@J.ukdasthereactinspecies. 

Complete Odebenzylation of4a was accomplished by treatment with AlC13 in tohzene at roam tempaoltun 

or Me3SiBr in refluxing CHC13. which yielded 6a in the wne wnformation. With MegSiBr at mom 

temperature for 7 days, however, the trihydroxy compound 7 was formed as the exclusive pmduct, even 

whenala%eexcessof~~~rwwasuse&~~gthenactian~ashortertimyieldedamixtunof~ 

man+ and trihydmxy compounds, with no evidence fu the dihydmxy wmpo~~L Jkbenzylation of4b yielded 
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6r (R = H) 
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