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We have reported 1,2 that the reaction of an~_sole with HOC1 in aqueous solutxon 1s modlfled 

and catalyzed by ci and @cyclodextrrns (cyclohexa- and cyclohepta-amylose) tinetlc studies' 

lndlcated that the mechanism rnvolves the hydrophobic blndlng of anlsole Into the cyclodextrln 

cavity, followed by selective donatlon of chlorine from one of the cyclodextrln hydroxyl groups 

to an aromatic ring posltlon Wzth anzsole thus selectzve chlorlnatlon goes exclusively to the 

para posltlon (although with p-cresol a different geometry of blndlng results in catalytic 

ortho chlormatlon) In spite of the catalyzed exclusive para chlorlnatron wkthln the complex, 

the presence of s-e unbound anlsole 1n eqqulllbrlum with the complex and the random chlorlna- 

tion pattern of free anxole resulted III an optimum selectlvlty under our previous condltlons 

of 96% para, and 4% residual o&ho, chlorlmtlon With some derlvatlves of the cyclodextrlns 

we have now obtamed further evidence on the mechanism of this blomlmetlc chlorlnatlon, and 

achieved even higher selectlvlties. 

Tfre cyclodextrlns have on one side of the cavity the set of prmry hydroxyls derxved 

frm C-6 of glucose, whzle on the other side of the cavity are the secondary hydroxyls derived 

fror c-2 Pti c-3 Partial methylatlon of u-cyclodextrln converts It to dodecamethyl-cc-cyclo- 

dutrxn, 3 in whzch all the primary hydroxyls and all the hydroxyls at C-2 are methylated At 

a concwltratxln of 10 
-2 M of dcdecametbyl-wcyclodextrin and 5 x 10 -4 M anlsole with 1 x LO -2 

!4 HCCl the chloroanrsoles are produced quantltatlvely and thelre 1s less than 1% orcho, with 

greater than 99% para, ohloroanisole This establishes that the C-3 nydmxyl group can play 

the catalytically active function (although It does not exclude the posslbzlzty that other 

hydmxyls play a role In the unmethylated cyclodextrln). Perhaps mOre strlklng, the sel.ectlvlty 

with dodecamethylcyclodextrln 1s considerably greater than that we had observed with simple cc- 

cyclodextrln. Spectrophotometric determlnatlon lndlcates that K 1s 8.4 x 10 -4 dlss M at 25 0 + 

0 1" for the anisole complex klth kdecamethyl-C1-cyclodextrln U-I water, 4.4 txmes as strong a 

budmg constant as was found for a-cyclodextru Itself with anuole. This increased buidlng 
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1s enough to account for the higher selectlvlty nxth the methylated derlvatlve, sssurmng that 

chlorlnatlon wlthln the complex IS again completely speczflc The Increased blndrng may lndl- 

cate that the methoxyls, particularly on the prxmary side of the cyclodextrln, cluster to form 

a floor to the cavity and thus Increase the hydrophobx area. 4 

An C-alkylated polymer can be produced by reacting cl-cyclodextrln with eplchlorhydrln 

under basx condltlons 5 Absorption Isotherm studies show 

mmoles of anzsole per gram of resin from aqueous solution. 

that 'chls polymer binds 4.3 x 10 -2 

This bzndlng must also be ~.ntc the 

hydrophobic pocket with a very s~mllar general geometry to that In solution, since the polymer 

also can 

anlsole, 

out With 

catalyze the selective chlorlnatlon of anlsole A column of resin was loaded with 

then an aqueous solution of HOC1 was passed through, and finally the product was washed 

tetrahydrofuran Quantltatlve vpc analysx, with appropriate controls, showed that the 

chloroanlsole mixture was greater than 99% para, with less than 1% ortho. mus. there 1s appar- 

ently almost no free ansole xi the column, and the chlorlnatlon reaction 1s dzrected exclusive- 

ly by the highly speclfx lntracomplex mechanism. These columns can be used repeatedly with no 

SICJII of deterloratlon. and It seems likely that this process could be adapted for continuous 

flow !Ihe polymer thus combines the convenience of soled phase reactwn with the hqhest selec- 

tlvlty observed for cyclodextrln derlvatlves In thus aromatIc substltutlon reaction 
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