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Abstract Dlols and tetraols obtamed by alkylatlon of the phenohc funcuon of 2,6_b~s(hydroxymethyl)+ 
methylphenol ulth mono- or tufunct~onal electroplules, when reacted wth the correspondmg polybronudes m 
dloxane and heterogeneous KOH or NaOH, gave monocychc, bxychc or tncychc ether derwatwes of 
pmethyloctahomotetraoxacah~[4]arene m fairly good yields Template effects of the alkah metal eon probably 
operate m the formation of these macropolycychc polvethers The obtamed mcychc compounds are flattened, due to 
the shortness of the bndgmg umts, but the method allows m pruwple the synthesis of compounds wth large cawt~es 

The [ ln]metacyclophanes known as cahxarenes are among the most mterestmg families of host compounds 
and m the last fifteen years their chemistry has slgmficantly developed 192 Most of the work has been performed 
on cahx[4]arenes whose parent structures are easdy avadable by smgle step procedures or can be obtamed by 
stepmse synthesis m more specutl cases Actually the cavity of cahx[4]arenes IS rather small and bridge moieties 
or other special fimctlonahzatlons m the upper or lower nm are often used with the urn at extending the contact 
surface mth possible guests, the aromatlc moiety bemg m the lmut but a platform Due to these lrrmtations 
several research groups mvolved m cahxarene chemistry are presently turnmg to larger homologues, namely 

cahx[S]arenes and cahx[6]arenes, which seem to be more suItable hosts for organic species Unfortunately these 
homologues are more conformatlonally flexible than cahx[4]arenes and their selective fimctlonahzation IS m 
general more difficult due to the Increased number of phenohc rmgs,? moreover the basrc structure of 
cahx[S]arenes cannot be easdy obtamed by direct procedures Followmg an alternative strategy, we are 
presently mvestigatmg cyclophamc structures m which several features of cahx[4]arenes are kept up but a 
larger cavity IS obtamed by spacmg the aromatlc nuclei with groups larger than CH2 m one or more sites We 
report here on the preparation of macrocychc and macropolycychc ethers which are formally denved from the 
farmly of cahx[4]arene analogues with the whole set of CH2 groups replaced by CH20CH2 groups, which can 
be called octahomotetraoxacahx[4]arenes accordmg to the current nomenclature system mtroduced by 
Gutsche lb& A few homooxacahxarenes are known, namely compounds 2, 3, 4 and the homologue of 4 wth 
three aromatic nucla (R = p-methyl and/or p-rert-butyl) 411b All these compounds have been obtamed by thermal 
dehydration of bls(hydroxymethylated)phenols and In a very few cases the phenohc &nctlons of 
homooxacahxarenes have been alkylated 5,4b 
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R 

A=B=C=D=CH2 

cahx[4]arene 

A=B=C=CH2, D=CH20CH2 

dlhomooxacahx[4]arene 

A=C=CH2, B=D=CH2OCH2 

tetrahomodloxacahx[4]arene 

A=B=C=D=CH20CH2 

octahomotetraoxacahx[4]arene 

RESULTS 

At varrance wth the strategy followed m the preparation of the numerous known denvatlves of cahxarenesl 
and of the very few reported denvatlves of homooxacahxarenes,5>4b we first alkylated the phenohc iimctlon of a 
bls(hydroxymethyl)phenol and then closed the cahx[4]arenehke annulus by a Wdhamson reation between 
polyols and the correspondmg polybromldes By the simple synthetic approach shown m Scheme 1 monocychc, 
blcychc, and tncychc polyethers of the same octahomotetraoxacahx[4]arene system could be obtamed 
Accordmg to the same strategy, alkylatlon of 5 wth 1,5-dlbromopentane and wth 1,2- 
bls@romomethyl)benzene yielded tetraols 13 and 14, which when reacted wth the correspondmg tetrabrormdes 
15 and 16, formed the macrotncychc polyethers 17 and 18, respectively The preparation of the tetraols was 
camed out ulrlth K2CO3 m bolhng acetone, recrystallized products being obtamed m 36 to 60 % yield, while 

the tetrabromides were obtamed m 76 to 86% yield by treatment \Irlth PBr3 m dloxane The crucial Wdhamson 
reaction between polyols and polybromtdes whtch gives the final products could be run m very favourable 
condltlons, namely with powdered KOH or NaOH m dloxane In prehmmary expenments the yteld of 10 was 

checked not to be slgmficantly improved by the use of NaH m THF The use of powdered alkali metal 
hydroxides m apolar solvents to promote the alkylatlon of alcohohc fimctlons IS well documented wth 
polyethylene glycols,6 for whch an Increased acldlty can be expected due to the occurrence of multichelated 

ion pamng 7,8@,6c The structural simllarlty between our polyols and polyethylene glycols suggested 
heterogeneous metal hydroxides could be effective also m the present case The yields of the cychzation 
reactlons are reported m Table 1 The cyclic products were purltied by flash chromatography wrth CHC13 as 
eluent, repeated elutlon being needed m some cases to Isolate all the product m pure form In no case pure 
monodisperse products other than the expected octahomotetraoxacahx[4]arene compounds could be Isolated 

Although an optlmlsatlon of the reactlon condmons has not been carned out, the yields m Table 1 ahw 
several compansons to be made With KOH as the heterogeneous base and 1 h addition time the yields for the 

various macropolycychc compounds were 10 = 11 s 12 > 18 :, 17, and about the same yield was obtamed for 10 
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when the reaction was camed out m NaIVTHF For the same addltlon time the yields of compounds 12 and 18 

were dlstmctly higher wth NaOH than wth KOH as the base Longer addition times, as used m the case of 
compounds 12, increased the yields both wth KOH and with NaOH, but the effect does not appear to be very 
large and a farly good yield was obtamed also m the batch-mse expenment (13 %) 

In the lH NMR spectra the eight methylene groups of the octahomotetraoxacahx[4]arene rmg showed one 
smglet for the monocyclic compound 10 and two smglets for the blcychc compound 11, thus mdlcatmg that the 
aromatlc groups easily rotate through the annulus and that the bndge can easily cross the mean plane of the 
structure On the other hand these aght methylene groups gave nse to an AB system m the spectra of the 
tncychc compounds 12, 17, and 18, namely a bridge cannot cross the other one and make equivalent the two 
protons m a set Conformatlonal changes m the bndges of the trlcychc compounds 12, 17, and 18 appear to be 
fast according to the NMR spectra recorded at room temperature 

Prehmmary mvestlgatlons on the complexmg ablhty of the obtamed polyethers towards alkah metal Ions have 
been camed out m MeOH solution by momtormg the changes m the UV spectrum of the hgand on increasing 
metal ion concentration * Only for compound 12 the observed changes allowed an assoclatlon constant to be 
determmed (K = 2 5x102 M-l with KBr at 25 0 “C) 



a) Addlhon time of the precursors m parentheses (h) Further reactlon time 7 h 

b) The yield was 20% with NaH as the base m refluxmg THF , addltlon and fbrther reaction times 1 +7 h 

4 Batch-wise experiment at 0 03 M concentration of the two reagents 

11 21 (1) 

12 19 (1) 23 (1) 

22 (4) 28 (4) 
13 (-)c 
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Table 1 Yields of Macropolycychc Ether Denvatlves of p-Methyloctahomotetraoxacahx[4]arene 

v&h Heterogeneous Base m Dloxane at 65 ‘C a 

compound 

lob 

KOH 

19 (1) 

NaOH 

17 7 (1) 

18 13 (1) 18 (1) 

DISCUSSION 

The yields reported m Table 1 are pretty good when allowance IS made for the several mter- and 

mtramolecular steps mvolved, the moderate dllutlon, and the comfortable base-solvent system used These yields 

should be compared wth those of other reactlons of formation of macropolycychc polyethers from acychc 

alcoholic precursors wrth NaH m THF For Instance, on reactrng dlethylene glycol and compounds quite smular 

to 9 or 16 v&h NaH m THF under high dllutlon condltlons, Stoddart et al 9 reported 27 and 31 % yields, 

respectively, for the obtamed blcychc products Actually macropolycychc polyethers are seldom prepared 

directly from acyclic alcohohc precursors 10 

The octahomotetraoxacahx[4]arene annulus of the monocyclic, bzychc or tncychc compounds IS formed 

from acyclic precursors by hnkmg 4, 3, or 2 molecular fragments, respectively After the first mtermolecular 

reactlon three finther alkylatlon steps are needed two Inter- and one mtramolecular reactions for monocyclic, 

one inter- and two mtramolecular reactions for bzychc, and three mtramolecular reactions for tncychc 

compounds In the reactlon of 6 with 7 a rmg closure could In pnnclple occur after the first mtermolecular step, 

but we had no evidence supportmg the formatlon of the stramed [32]metacyclophane system 

(tetrahomodloxacahx[2]arene accordmg to the presently used nomenclature) Clearly further mtermolecular 

reactlons take place and the mtermedlate with four aromatlc rmgs can cychze to the unstrained macrocycle 10 
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Higher cycloohgomers are probably formed but we did not Isolate any monodlsperse compound Interestingly m 
the related cases of thla-analoguest 1 and of pyndocrownst2 the [32]metacyclophanes are well known to be 

formed under lugh d&Ion condltlons Also m the case of blcychc and tncychc compounds the stram of the rmgs 
with two aromatlc nuclei should be the factor allowmg the compounds v&h the octahomotetraoxacahx[4]arene 
nng to be eastly formed It IS worth notmg that not only molecular mass, but also NMR spectra cannot upnon 
rule out structures wth the stramed [32]metacyclophane nngs m the case of blcychc and tncychc systems, 
namely the same multlphaty of the signals IS expected as for octahomotetraoxacahx[4]arene systems An X-ray 
mvestlgatlont3 on the product obtained from 8 and 9 unambiguously confirmed It has the structure represented 
m 12 and not the lsomenc one with two tetrahomodloxacahx[2]arene systems connected by two dloxyethylene 
bndges The amblgmty holds m prmclple also for the blcychc and the other tncychc structures, but agam these 
structures appear unlikely to be formed because of stram 

The addition time affects the yields but the dependence appears to be a smooth one and a frurly good yield of 
compound 12 (13%) 1s obtained even In the batch-wise experiment at 0 03 M concentration of the 
tetrafimctional reagents On extrapolatmg to polycychc systems our quantitative treatment of effective molanties 
and template effects m the formation of monocychc compounds,14 8315 we suspect that template effects of the 

base countenon operate The higher yields obtained with NaOH than with KOH might also be mdlcatlve of a 

specific action of the cation on the rmg closure steps A fiuther support to this hypothesis can be found on 
comparmg the yield of 12 with the yield of 17 which lacks the oxygen atoms m the middle of the bndges 
Actually compound 12 does not appear to be a strong complexmg agent for alkah metal ions (at least in the 
tested MeOH solution), but slgndicant effects m preparative condltlons can be accounted for by relatively small 
differences m free energy We are aware of the fact that the present system, though simple from a preparative 
pomt of view, IS a qmte complex one for a quantitative interpretation of the yields, as several factors must be 
reckoned with Most Importantly the cation not only can selectively influence the rate of one or more cychzation 
steps ullth respect to the rate of the competmg mtermolecular processes, m which stnctly speakmg consists the 

kinetic template effect, but also can affect the posltlon of the various heterogeneous acid base preequlhbna and 
the extent of side reactions other than Wllhamson alkylatlons These factors can play a role for instance m the 
relative effectiveness of NaOH and KOH bases The extension to different bndgmg groups and to drfferent 

reaction condltlons IS planned both to obtain other interesting structures and to get a deeper insight mto template 
and/or other effects which determme the yields 

The prepared tncychc structures do not appear (on mspectlon of CPK models) to be affected by significant 
strains, though some small effects can be present and possibly play a role m the observed yields The presence of 
the two bndges forces the aromatic nuclei to adopt structures which correspond to the 1,3 alternate 
conformatlons m cahx[rl]arenes, but due to the larger annulus and to the shortness of the bndges the structure of 
12 and 17 1s flattened, the CPK models lookmg hke a pillow The structure of 18 IS similar, apart tiom the 
aromatics m the bndges, for which both flattened and somewhat protruding arrangements are suggested by the 
molecular models At least for 12 and 17 sodrum and potassium ions can apparently be accommodated wthm 
the cavity wlthout severe strams, but the cavltles do not appear to be significantly preorgamzed for 
complexation, and coordmatlon with the oxygen atoms of both the ArCH20CH2Ar and the 

OCH2CH20CH2CH20 groups m compound 12 appears to be unlikely Systematic structural and complexatlon 
studies are planned, m particular on trlcychc compounds 
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CONCLUSIONS 

We thmk that compounds wnh a somewhat enlarged cavrty urlth respect to cahx[4]arenes (bestdes 
homooxacalrx[4]arenes homocahx[4]arenes,t 1 16 homothracahx[4]arenes,* 1317 homoazacahx[4]arenest* are 

known) can be us&l structures for the complexatron of orgamc guests, but the larger structures are also more 

conformattonally mobile than cahx[4]arenes, so that bndgmg IS expected to be of hmdamentai importance to 
endow the structure wnh sufficrent preorgamsation 19,2c By the present approach as applied to 
octahomotetraoxacahx[4]arenes, I,3 aromatic nuclei can be easdy drfferentrated from 2,4 ones, both m thepara 
substnuent and m the alkoxy group In partrcular, when alkoxy groups link two aromattc nuclei m the precursors, 
also btcychc and tncychc structures have been obtained m a very few steps, m satisfactory ytelds, and under a 
stnct control of the regtochemrstry It IS worth noting that three rsomers (correspondmg to cone, Z,2 altermte, 

and 1,3 alternate structures m the family of cahx[rl]arenes) should be expected to form If doubly bndged 
denvattves were to be synthestsed from preformed octahomotetraoxacahx[4]arenes 4 

With such short bndges as those of compounds 12 , 17, and 18 the molecule IS rather flat and the cavtty can 
hardly include metal ions without stram On mcreasmg the length of the bndges an almost parallel arrangement 
of the 1 and 3, and of the 2 and 4 aromatrc nuclei should be possible, and, at vanance wtth the case of 
cahx[4]arene compounds with the same brrdgmg pattern, 21 large cavmes should be avarlable for an orgamc 
guest Work IS m progress to tune the srze and the shape of the cavity by changing the length and the ngdtty of 
the bndgmg units 

EXPERIMENTAL 

Compound 5 (Aldrich),, I ,5-dlbromopentane (Janssen), 1,2-brs(bromomethyl)benzene (Fluka) were used as 

received Drethylene glycol drtosylate22 and compound 623 were prepared accordmg to reported methods 
Dloxane was stirred for 3h wrth powdered KOH at 70 “C and filtered before use 

Melting pomts are uncorrected Meltmg points of the final cychc products could not be obtamed under 

ordinary condmons, most compounds decomposmg at high temperature On the other hand we checked m some 
cases that lH NhIR spectra of products melted under vacuum dtd not show any alteration and we got mehmg 
points m sealed and evacuated capillary tubes, as prevrously reported by Gutscheaa for some homooxacabxarene 
compounds NMR spectra were recorded m CDC13 solutron unless otherwrse Indicated ‘H NMR spectra of the 
polyols and of the polybromrdes were recorded on a Bruker WP-80 (8OMHz) mstrument, whde *H and 
J3C NMR spectra of the final cyclic compounds were taken on either a Vanan XL 300 or a Bruker AC 300 
(300 MHz for JH) instrument Column chromatography was carried out on 230-400 mesh silica gel (Merck) 
The addmon of the reagents m cychzatron reactrons was carrred out wrth a perhrsor 

Tetraols Tetraols were prepared by stnrmg compound 5 (0 164 mol) with the brfbnctronal alkylatmg agent 
(0 082 mol) and anhydrous K2CO3 (0 328 mol) m boding acetone (200 ml) under a nitrogen atmosphere for 4 
days The low solubdlty of the obtained tetraols condmoned the punficatlon procedures 
Tetraol 8 The solvent was evaporated, the residue was extracted wrth CHCl3-water and the CHC13 extracts 
were dried (Na2S04) Solvent was removed under vacuum and the crude product was recrystalhzed from 
MeGH yield 36%, mp 118-120 ‘C Preclprtatron of the product was observed m some runs m CHC13 
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solution under the actlon of the dehydratmg agent m these cases absolute EtOH was used to recover the 
product 1H Nh4R, 6 7 10 (s, 4H, ArH), 4 68 (br s, 8H, ArCH2), 3 80-4 25 (m, 8H, CH2CH2), 3 07 (br s, 4H, 
OH), 2 30 (s, 6H, CH3) Anal Calcd for C2207H30 C, 65 01, H, 7 44 Found C, 64 72, H, 7 39 
Tetraoi 13 The residue obtamed on removmg acetone was ground m a mortar, treated wth 7% NaOH under 
stlrrmg, washed wth water and dried by azeotroplc dlstlllatlon with EtOH The product was extracted v&h 
boding absolute EtOH, the hot extracts were filtered and after partial evaporation deposited at room temperature 
the expected tetraol m 38% yield, mp I58 5-159 5 “C, 1H NMR m CD3SOCD3,6 7 11 (s, 4H, ArH), 4 95 (br t, 

J= 5 Hz, 4H, OH), 4 49 (br d, J= 5 Hz, 8H, ArCH2), 3 75 (br t, 4 H, ArOCH2), 2 25 (s, 6H, CH3), 1 87-l 55 
(m, 6H, OCH~CH~CIYZ~CH~) Anal Cakd for C23H3206 C, 68 29, H, 7 97 Found C, 68 00, H, 8 05 
Tetraol 14 Acetone was removed under vacuum and the ground residue was stu-red wth hot CHC13 The 
CHC13 extracts deposited on standing the product m 60% yield, mp 164-168 “C Further punficatlon was carned 
out by recrystalhzatlon from benzene-EtOH mp 172 5-l 73 “C lH NMR m CD3SOCD3, 6 7 70-7 30 (m, 4H, 
ArH), 7 14 (s, 4H, ArH), 5 10-4 87 (m, SH, OH superposed to ArCH2OAr), 4 46 (br d, .I = 5 Hz, 8H, 
ArCHzOH), 2 28 (s, 6H, CH3) Anal Calcd for C26H3006 C, 71 21, H, 6 90 Found C, 71 00, H, 6 80 

Tetrabromides To a solution stirred at room temperature of 22 5 mmol of tetraol m 100 ml of droxane was 
added over a 30 mm penod a solution of PBr3 (50 mmol) m 10 ml of dloxane After 20 h ,lS ml of H20 and 
200 ml of CHC13 were added and the mixture was stlrred for 5 mm, then neutrahsed with saturated NaHC03 
The CHC13 extracts were dned (Na2S04) and after removal of the solvent the residue was recrystalhzed from 
acetone 

Tetrabromide 9 86% yield, mp 148 5 - 150 “C, 1H NMR, 6 7 17 (s, 4H, ArH), 4 62 (s, 8H, CH2Br), 4 40 - 
3 96 (m, SH, CH2CH2), 2 28 (s, 6H, CH3) Anal Calcd for Cl2H26Br403 C, 40 15, H, 3 98 Found C, 
39 97, H, 3 96 

Tetrabromide 15 76% yleld, mp 124 -126 “C, lH NMR, 6 7 18 (s, 4H, A&I), 4 54 (s, 8H, CH2Br), 4 15 (t, 
J = 5 5 Hz, 4H, OCH2). 2 30 (s, 6H, CH3). 2 11 - 185 (m, 6H, OCH2CH2CH2CH2) Anal Cakd for 
C23H28Br402 C, 42 10, H, 4 30 Found C, 41 73, H, 4 30 
Tetrabromide 16 77% yield, mp 152 - 154 “C, 1H NMR, 6 7 82 - 7 38 (m, 4H, ArH), 7 19 (s, 4H, ArH), 5 38 
(s, 4H, ArCH20), 4 47 (s, 8H, CH2Br), 2 31 (s, 6H, CH3) Anal Calcd for C26H22Br402 45 52, H, 3 23 
Found C, 45 37, H, 3 77 

Dibromlde 7 23 The same preparation procedure as described for tetrabromldes was followed 78 % yield, 
mp 78-79 “C 

p-Methyloctahomotetraoxacahx[4]arenes. 
Monocyclic compound 10 364 mg (2 00 mmol) of compound 6 and 616 mg (2 00 mmol) of compound 7 m 20 
ml of dloxane were added over a 1 h period to a stIrred suspension of powdered KOH (11 mmol) in 10 ml of 
dloxane heated at 65 “C under a mtrogen atmosphere The nuxture was heated and stlrred for additional 7 h 
The solvent was removed and after a water-CHC13 work-up the product was punfied by flash chromatography 
wth CHC13 eluent to yield 124 mg (19%) of the expected product which for analytlcal purposes was subhmated 
at 205 “C under vacuum (0 02 mm Hg) mp 220-223 “C, 1H NMR, 6 7 18 (s, 8H, ArH), 4 49 (s, 16H, CH2), 
3 39 (s, 12H, OCH3), 2 30 (s, 12H, ArCH3), 13CNMR6 1553, 1333, 1313, 1308, 669, 625,208, 
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MS @I) 657 (M+) Anal Calcd for C40H4808 C, 73 14, H, 7 36 Found C, 72 89, H, 7 16 
Bicyclic compound 11 364 mg (2 00 mmol) of compound 6 and 658 mg (1 00 mmol) of compound 9 were 
reacted as described for compound 10 Chromatography ylelded 147 mg (21%) of 11, mp 214-216 OC (from 
CH2ClCH2CI) , lH NMR 6 7 23 (s, 4H, ArH), 7 21 (s, 4H, ArH), 4 59 (s, 8H, AICH~), 4 44 (s, 8H, ArCH2), 
3 56 (t. J = 5 2 Hz, 4H, ArOCH2) partly superposed to 3 54 (s, 6H, OCH3), 3 24 (t, J = 5 2 Hz, 4H, 

ArOCH2CH2), 2 35 (s, 6H, ArCH3), 2 34 (s, 6H, ArCH3), 13C NMR 6 155 4, 153 9, 133 6, 133 3, 1314, 
131 1, 130 9, 130 8, 73 9, 67 8, 66 8, 66 3, 62 7, 20 84, 20 79, MS (FAB) 700 (&+l) Anal Calcd for 

C42H5009 72 18, H, 7 21 Found C, 72 37, H, 7 51 
Trlcyclic compound 12 406 mg of compound 8 (1 00 mmol) and 658 mg (1 00 mmol) of compound 9 were 
reacted as described for compound 10, column chromatography ylelded compound 12, 140 mg (19%), mp 245- 
247 (from benzene), lH NMR 6 7 27 (s, 8H, ArH), 4 80 (d, J= 12 3 Hz, 8H, ArCHHO), 4 26 (d, J= 12 3 

Hz, 8H, ArCHHO), 3 65 (t. J= 5 5 Hz, 8H, ArOCH2). 3 35 (t, .I= 5 5 Hz, 8H, CH20), 2 39 (s, 12H, CH3), 
13C NMR 6 154 1, 133 5, 131 2, 131 0, 73 4, 68 2, 660, 20 9, MS (JZI) 741 (M+) Anal Calcd for 
C44H52010 C, 71 33, H 7 07 Found C 71 22, H 7 13 

See Table 1 for yields m different reactron condrtlons 

Tricycllc compound 17 404 mg (1 00 mmol) of compound 13 and 656 mg (100 mmol) of compound 15 were 

reacted as reported for compound 10, column chromatography ylelded compound 17 52 mg (7%), mp 238-240 
“C (from benzene-hexane), lH NMR 6 7 23 (s, 8H, ArH), 4 82 (d, All 6 HZ, 8H, ArcHHO), 4 18 (d, J=ll 6 
Hz, 8H, ArcHHO), 3 54 (t, J = 6 8 Hz, 8H, ArOCH2), 2 36 (s, 12H, CH3), 1 29 (qum, J = 7 0 Hz, SH, 
OCH2CH2). 0 93 (qum, J = 7 0 Hz, 4H, OCH~CH~CHZ), 13C NMR 6 154 5, 133 0, 131 6, 131 0,75 8,66 6, 

28 5, 22 3, 20 9, MS (FAB) 736 (M+) Anal Calcd for C46C5608 C, 74 96, H, 7 66 Found C, 74 92, H, 
7 46 

Truzyclic compound 18 434 mg (1 00 mmol) of compound 14 and 686 mg (1 00 mmol) of compound 15 
were reacted as reported for compound 10, column chromatography ylelded compound 18 148 mg (18%), mp 
3 12-3 14 “C (from benzene), lH NMR 6 7 19 (s, 8H, ArH), 7 17 (s, 8H, ArH), 4 80 (s, 8H, ArCH2OAr), 4 53 
(d, 8Y J = 12 0 Hz, ArCHHO), 3 99 (d, 8H, J = 12 0 Hz, ArCwIO), 2 34 (s, 12H, CH3), 13C NMR 6 
154 5,135 3, 133 7, 131 8, 131 4, 127 49, 127 45, 74 1,65 9,20 8, MS (FAB) 805 (M+) Anal Calul for 
C52H5208 C, 77 59, H, 6 51 Found C, 77 37, H, 6 48 

See Table 1 for yields m different reactton condltlons 

Complexatlon experiments Prehmmary complexatron expenments wrth alkah metal Ions were carned out by 
the techmque we previously reported * The changes m the absorbance at 280 nm were followed for a 6 OXIO-~ 
M solutron of 12 m MeOH at 25 0 “C on addmon of known amounts of a 0 0100 M solutton of KBr From the 
least squares treatment the value of the assoclatlon constant was obtamed K = 2 5~10~ M-l, corr coeff 0 992 
The changes m the absorbance for the other hgand-catlon pairs were too small for a quantltatlve treatment 
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