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Abstract A general strategy for the synthesu of mpodands of C3 symmetry, which mvolves the reductive 

annnation of mcyclo[S 2 1 04JQe-cane-25.8-t 1, IS described.. Prehmrnary studu5s show that these mpcdands 
exhlbrt complexaon and transport proper~s slmdar to those of prevloasly described podands 

Introduction 

Molecular mcogmtron by means of ranonally desrgned synthettc compounds whtch may act as receptors 
or hosts of several chemtcal species 1s an area of ever-gmwmg importance, whrch m the last two decades has 
expenenced a raped expansron 1 A common feature of molecular receptors 1s the presence of a relatrvely rtgd 
mtramolecular cavny, which together wtth the adequate posmomng of suttable functronal groups makes the 
formation of stable host-guest complexes possible 

In connectton to our work m the field of polyqumane chemrstry,2 we have developed an effective 
synthesis of all-cu-mcyclo15 2 1 @~tu]decane-2,5,8-trrone3 (hereafter referred to as mketone l), whose 
structural charactenshcs strongly mdtcate the possrbrltty of Its use for the constructton of molecular receptors 

In the first place, the concavity of the perhydromqtunacene skeleton of 1 suggests that 1 can serve as a 
concave cap, provtdmg a preorgamzed cavity around of which ratronally designed hosts can be bmlt In the 
second place, 11s a chual molecule of C3 symmetry, readtly accessible m opttcally acttve fotm4 this represents 
an addmonal bonus smce one could obtam chrral hosts denved from 1 smtable for enannoselecuve molecular 
recognmon 5 In the thtrd place, the mple functronahzatton m the penpheral nm of mketone 1 represents an 
adequate feature for the constructton of tripodunds, 6 which on the other hand would mamtain the C3 

symmetry 
In the present commumcatron, as a first approxtmatton to the preparatron of perhydrotnqumacemc 

hosts, we descnbe the synthens of four mpodands (2-5) derived from 1 Thetr complexatton and transport 
propernes towards alkah-metal and ammomum canons are also described.. 
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Results and Discussion 

1. Synthesis. 

As a general prereqmslte for the preparation of C3-perhydromqumacemc mpodands, it IS necessary to 
exert a ngorous stereochermcal control which ensures a tn.+end0 configuranon for the bmlt-on chams, m order 
to preserve both the concavity and the overall C3 symmetry of the system The only precedent for such a 
transformation 1s a previous study from our laboratory on the reduction of 1 to the mol64. m which we had 
shown that whereas the reaction of 1 with metal hydndes leads to Qastereomenc mixtures of products, 
catalyhc hydrogenanon 1s totally stereoselecnve and affords the ms-endo isomer 6 m 81% yield 

6 7 

In the light of these results, the strategy chosen for the preparation of perhydmmqumacemc podands 
relies on the reducnve ammatton7 of mketone 1 under catalyuc hydrogenation condmons. 

The reducttve ammanon of 1 with n-butylamme m EtOH m the presence of 10 % Pd on charcoal gives 
the tnamme 2 m 72 % yield The 13C-NMR spectrum clearly estabhshes both the dlastereomenc punty and the 
C3 symmetry of the product, to which we assign the trwendo conflguratlon The reaction with 2- 
methoxyethylamme m the same condlhons leads with a 51 % yield to the mpodand 3, which has an oxygen 
atom in the chains This strategy IS also effecnve for the synthesis of podands wth longer chains and more 
donor atoms such as mpodand 4, which IS redly obtamed (53 % yield) by reducnve ammatlon of 1 with 
amme 7 This amme 1s easily prepared through tosylatlon and subsequent Gabnel reacnon of commercially 
avadable 3,6-dloxaoctanol 8 

Finally, the use of the method for the assembly of mpodands wtth aromatlc donor end groups (which 
usually show enhanced complexauon propertie& 1s summan zed m Scheme 1. Starting from 8-chloro-3,6- 
dloxaoctanol, chlorme subsutunon with gunacol potassium salt, tosylatlon, ande displacement and catalyttc 
hydrogenation leads to amme 11 Subsequent reductive couphng with 1 affords mpodand 5 with a 55 % 
yield On the other hand, the analogous compound with 8-qutnolyloxy end groups10 IS not easily prepared by 
this strategy, since the reductive ammahon of cyclopentanone with azlde 1Oj gwes a compound (12) with a 
hydrogenated pyndrne moiety (see Scheme 1) It 1s important to note that mpodands 3-5 present 13C-NMR 
spectra correspondmg to C3 symmetry, as described above for 2 
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H2N-“-O-’ 

Me0 
11 

SCHEME I 

a) Gualacol, KOH, nBuOH. 100 % b) 8-Hydroxyqunoline, KOH, nBuOH, 90 % 
c) TsCI, pyr, 65 % (9 i). 60 % (9 j) d) NaN,, H&, nBu,N+I-, 76 96 (10 I), 70 % (10 j) 

e) Cyclopentanone, HZ, MeOH, Pd-C, 54 % 9 HP, MeOH, W-C, 77 % 

2. Complexation and transport properties 

The complexahon atnhty of the new tipndands 2-5 towards alkali-metal and ammomum canons 1s 
evaluated by extractIon of aqueous sohmons of IJ +, Na+. K+, Cs+ and NI$+ plcrates with chloroform 
solunons of the hosts 

Assoclaaon constants (K,) and complexahon free energes (-AGO) m ethanol-free, water-saturated 
chloroform at 25 Oc are convemently determmed by the method of Cram11 In our experiments we employ the 
IQ and E (acetomtnle, 280 nm) values used by this author, Since the mmal concentrations of picrate and hosts 
are identical The powhon of maxunal absorption of the complexed plcrate in chloroform, wluch in all mstances 
appears below 370 nm, shows that the complexes exlulut a 1 1 stoicluometry I* The Kaand -A@ obtamed for 
podands 2-5 are shown m Table I It 1s readily seen that podands 2 and 3 do not show any qmficant 
association degree wth any of the studled canons, probably due to the lack of electron-donor atoms m the 
chains On the other hand, podands 4 and 5 present association constants sun&r (or even larger) to those 
obtamed for previously known podands 6SWW These podauds do not show any sizable select~ty towards a 
specdic cabon. it can also be readdy seen that the pnzence of ammatlc donor end groups (m podand 5) appears 
not to be determinant for the complexatlon process 



5870 
C ANANSA et al 

Table I Guest-Host Molar Fracaon (R) a, As-anon Constants (Ka)b and Complexation Free Enerpes 
(-AGo)~ m Deutemchlomform of Compounds 2,3.4 and S urlth Allcah-Metal and Ammomum Canons 

a) See Expenmental Secaon b) In mol-1L c) In kcal mol-1 

The transport propemes of podands 4 and 5 (which as we have seen present relaavely large association 
constants) through an organic chloroform membrane14 are shown in Table II for the lithmm. sodmm, 
potassium and cesmm plcrates The results m&cate that podands 4 and 5 are carriers of moderate effecuvvlty 
(by compmson with dlbenzo-18-crown-6 13 used as a reference compound) Although no selecttvlty towards 
any specific cahon 1s apparent, one can observe that the transport rate 1s mversely proponal to the lomc radu 
of the canons In parucular, podand 4 could offer some Interest for the transport of lithium cauon 

Table II Transport Ratesa of Alkah-Metal Cations By Hosts 4.5 and 13 
Through an Orgamc Membrane 

a) in lo-gmol h-l 
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Experimental 

Ultraviolet spectra were obtamed wnh a Perkm-Elmer Lambda 5 spectrometer JH-NMR (200 MI-Ix) 
and t3C-NMR (50 MI-Ix) spectra were recorded on a Vanan XL-200 mstrument Infrared spectra were 
obtamed with a Perkm-Elmer 681 apparatus. Mass spectra were run on a Hewlett-Packard 5988A 
spectrometer, using both electromc tmpact and chemtcal tonlxaaon techmques. Elemental analyses were 
performed with a 1106 Carlo Erba mrcroanalyzer mstrument. All chromatographtc punficatrons were 
performed on srhcagel (Merck, 230-400 mesh ASTM), using (except where m~cated) hexane-ethyl acetate 
mtxtures of mcmasmg polanty as eluent 

AJJ-cis,fris-endo-N,N’,N”-Ms-(r-butyl)tricyclo[5.2.l.O4~~~]decan-2,S,S-triamine, 2. 
An smred solutton of mketone 13 (0 10 g, 0 56 mmol) and n-butylamme (0 12 g, 1.67 mmol) in 

anhydrous methanol (20 mL) 1s hydrogenated at room temperature under atmosphenc pressure dunng 24 h, 
using 10 96 W-C (0.04 g) as catalyst After filtrahon through cehte and evaporatton of the solvents. the crude 
product IS punfled by chromatography elutmg wnh a 95 4 1 mtxtum of CHzClz/MeOH/aq NH3 In this way, 
pure mamme 2 (0 140 g) ts obtamed m 72 46 yreld as a colorless or1 A sample 1s dtsttlled (230 K!. 1 mm Hg) 
to gave analyacally pure product 

IR (CHC13) 3150,2970,2940, 1470, 1360, 1140 cm- 1 lH-NMR (CDC13) 0 91 (t, J = 7 2 Hz, 9H), 
1.04-l 84 (m. 18 H), 2 3-2 8 (m, 7H), 2 59 (t, J = 7 Hz, 6H), 3 08 (p. J = 6 1 Hz, 3H) 13C-NMR (CDC13) 
13 9 (q), 20 5 (t), 30 2 (t), 32 6 (t), 42 9 (d), 48 4 (t), 48 8 (d), 62 1 (d) MS (e I ) 349 (M+). 306, 292, 
277, 233, 206, 164, 138, 112 Anal calcd for C22H43N3 C, 75 64, H, 12 18, N, 12 03 % Found C, 
75 30, H, 12 18, N, 1178 % 

AJJ-cis,tris-endo-N,N’,N”-Iris-(2-methoxyethyI)tricyclo[5.2.1.04~10]decan-2,5,8- 
triamine, 3. 

An stured solutron of mketone 13 (0 10 g, 0 56 mmol) and 2-methoxyethylamme (0 13 g. 1 68 mmol) 
m absolute ethanol (10 mL) 1s hydrogenated at room temperature under atmosphenc pressure dunng 24 h, 
using 10 % W-C (0 04 g) as catalyst After tiltratton through cehte and evaporatton of the solvents, the crude 
product 1s punfied by chromatography elutmg with a 88 10 2 mrxture of CH2C12/MeOH/aq NH3 In this way, 
pure mamme 3 (0 075 g) 1s obtnned m 40 % yreld as a yellow 011, whtch can not be punfled further by 
dlsttllaaon 

IR (CHC13) 3320,2950, 1460, 1350, 1240, 1200, 1110 cm- 1 lH-NMR (CDCl3) 120 (m, 3H), 18 
(m, 3H), 2 0 (m, 3H), 2 4-2 9 (m, 4H), 2 77 (t, J = 5 Hz, 6H), 3 10 (p, J = 6 Hz, 3H), 3 35 (s, 9H), 3 48 
(t. J = 5 1 Hz, 6H) 13C-NMR (CDC13) 30 1 (t), 43 1 (d), 48 2 (t), 48 9 (t). 58 7 (q), 62 1 (d), 72 3 (d) 
MS (e 1) 354 (M-l+), 324 (M-MeOH+), 310.296,281, 135,207, 140, 117,105,91,69.59 

3,6-Dioxaoctylamlne, 7 
a) To a cold (10 OC) soluaon of 3,6-dloxaoctanol (3 0 g, 22 mmol) in anhydrous pyndme (3 47 g, 

0 44 mol) 1s added slowly p-toluenesulphonyl chlonde (5 55 g, 27 mmol) The mtxture 1s snrred ovennght at 
5 OC and subsequently treated with water (30 mL) and methylene chlonde (30 mL). The aqueous phase 1s 
further extracted with methylene chlonde (15 mL) The combmed orgamc phase 1s successtvely washed wtth 
aq 1 M hydrochlonc acid, aq saturated sodium bicarbonate and water (20 mL each) Evaporation of the 
solvent affords 3,6dtoxaoctyl p-toluenesulfonate ( 6 6 g, quanataave yreld, pure by TLC) as a dense orl 

IR (film) 2980, 2880, 1610, 1450, 1360, 1185, 1030 cm- ’ ‘H-NMR (CDCl3) 1 15 (t. J = 6 Hz, 
3H), 2 40 (s, 3H), 3 5 (m, 8H), 4 15 (t, J = 5 Hz, 2H), 7 2-7 8 (AA’XX’ system, 4H) 

b) Without further punticatton, a soluaon of 3,ddroxaoctyl p-toluenesulphonate (1 0 g, 3 5 mmol) and 
potassium phthaltmrde (0 64 g, 3 5 mmol) m auhydrous xylene (3 mL) 1s heated at 150 OC for 3 h 2mL of 
xylene are subsequently dtsalled rn vucuo and the residue is heated agam at 150 Oc dunng 15 h After coohng 
at room temperature, acetone (8 mL) ts added and the msulang mrxture 1s stured at reflux for 10 mmates The 
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precipitate 1s filtered and thoroughly washed with acetone Evaporaaon of the filtrates affords N-(3,6- 
&oxaoctyl)phthalmude (0 8 g) m 87 96 yield 

IR (film) 3200, 3070,2990,2940,2880 cm -1 lH-NMR (CDjOD) 0.70 (t, J = 6 Hz, 3H), 2 8-3 3 
(m, 10 H), 7 3 (br s, 4H) 

c) Without further punficatlon, a solution of N-(3,6-&oxaoctyl)phthalnmde (0 67 g, 2 5 mmol) and 
hydrazme hydrate (0 13 mL, 2 5 mmol) 111 methanol (6 mL) 1s heated at reflux dunng 6 h After separation of 
the phthallrmde and evaporahon of the solvents the crude product 1s punfied by column chromatography 
eluhng urlth a 88~10.2 nuxture of CHzC12/MeOH/ aq NH3 This gwes 3,6&oxaoctylamme (7) (0 212 g) as a 
colorless od in 64 % yield 

IR (CHC13) 3400,2980,2930, 1870, 1600, 1450, 1360, 1120 cm-l IH-NMR (CDC13) 122 (t, J = 
7 Hz, 3H), 178 (s, 2H), 2 89 (t, J = 5 1 Hz, 2H). 3 53 (t, J = 5 3 Hz. 2H), 3 54 (q, J = 7 Hz. 2H ). 3 62 
(m, 4H) MS (c 1, NH3)’ 154 (M+18). 134 (M+l) 

AZl-cis,tris-endo-N,N’,N”-tris-(3,6-dioxaoctyl)tricyclo[5.2.l.O*~t~]decan-2,5,8- 
triamine, 4 

An sarred soluhon of h-ketone 13 (0 15 g, 0 84 mmol) and amme 7 (0 34 g, 2 53 mmol) m anhydrous 
methanol (30 mL) 1s hydrogenated at room temperature under atmosphac pressure dunng 24 h, using 10 % 
Pd-C (0 06 g) as catalyst After filtrahon through cehte and evaporahon of the solvents, the crude product 1s 
purrfied by chromatography eluhng with a 88 10.2 nuxture of CHqClfleOWaq NH3 In thts way, pure 
manune 4 (0 235 g) is obtamed in 53 % yield as a yellow 011, which cannot be ptied further by dIshtiahon. 

IR (CHC13) 3000, 2950,2880, 1600, 1500, 1450, 1330, 1250, 1125, 1050, 1030 cm-l 1H-NMR 
(CDC13) 122 (t. J = 7 1 Hz, 9H). 166 (p, J = 6 Hz, 3H), 2 22 (br s, 3 H), 2 47 (p, J = 8 Hz, 3H), 2 75 
(m, lH), 2 79 (t, J = 5 4 Hz, 6 H), 3 08 (p, J = 6 Hz, 3H). 3 4-3 6 (m, 27 H). 13C-NMR (CDC13) 15 2 (q), 
30 1 (t), 43 2 (d), 48 2 (t), 48 9 (d), 62 1 (d), 66 6 (t), 69 8 (t), 70 4 (t), 70 83 (t). MS (c 1 , NH3) 530 
(M+l), 134 

8-(o-Methoxyphenoxy)-3,6-dioxaoctanol, 8i 
Guaracol (3 97 g, 32 mmol) and KOH (1 79 g, 32 mmol) are added to boding n-butanol (150 mL) 

When all solids are &ssolved, 8-chloro-3,6_dloxaoctanol(5 0 g, 30 mmol) is added and the resulting rmxture 
1s heated at reflux dunng 20 h The KC1 preclpltate 1s filtered off and the solvent ehmmated The residue IS 
dissolved m chloroform and the soluhon successively washed with 1 M aq NaOH and water Ehmmahon of 
the solvent affords alcohol 8i (7 1 g) in essennally quanhtahvely yield as a brown-coloured 011 

IH-NMR (CDCl3) 3 9 (s, 3H), 3 5-4 4 (complex signal, 13H), 6 9 (br s, 4H) MS (c 1, NH3) 274 
(M+lS), 257 (M+l) 

%(o-Methoxyphenoxy)-3,6-dioxaoctyl p-toluenesulphonate, 9i 
To a cooled (0 OC) soluhon of alcohol 8i (7 1 g, 28 mmol) m pyndme (5 1 g, 64 mmol) 1s added 

slowly p-toluenesulphonyl chlonde (8 0 g, 38 mmol) The resulhng rmxture 1s stmed overmght at 20 OC and 
poured over a rmxture of water and methylene chlonde (50 mL each) The aqueous phase 1s washed with 
addmonal methylene chlonde and the combined organic phases are successively washed ~nth aq 1 M HCl. aq 
saturated NaHC03 and water After ellmrnatlon of the solvents, the crude product 1s punfled by 
chromatography In this way,p-toluenesulphonate 9i (7 95 g) 1s obtamed m 65 96 yield as a white sohd 

IR (KBr) 3010,2960,2860,1600,1500,1460, 1360,1255,1180 cm-t IH-NMR (CDCl3) 2 40 (s, 
3H), 3 5 (s, 3H), 3 5-4 3 (complex signal, 12 H), 6 9 (br s, 4H), 7 2-7 9 (AA’XX’ system, 4H) MS (c 1 , 
NH3) 428 (M+18) 
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l-Azido-B-(o-methoxyphenoxy)-3,6-dioxaoctane, 1Oi 
An stmed mrxture of p-toluenesulphonate 9l (7 95 g, 19 mmol), sodmm axuie (2 47 g, 38 mmol), 

water (10 mL) and tetrabutylammomum bmmule (0 5 g) 1s heated at reflux during 20 h The aqueous phase is 
extracted wrth chlomf~ and the combined orgamc phases are washed wrth water. Ehmlnatton of the solvents 
and chmmatographrc punfiitmn grves the axrde 1Oi (4 7 g) m 76 % yield as a colorless orl. 

IR (film): 3080,2940,2890,2110, 1595.1505, 1450,1255,1230, 1180, 1125, 1030.740 cm-t *H- 
NMR (CDCl3). 3 2-4.4 (complex signal, 12H). 3 85 (s, 3H), 6 9 (br s. 4H) 13C-NMR (CDCl3) 50 7 (t), 
55 9 (q), 68 6 (t), 69 8 (t), 70 0 (t), 70 7 (t), 70 9 (t), 112 1 (d), 114 2 (d), 120 9 (d), 121 5 (d), 148 4 (s), 
149 7 (s) MS (c I, NH3). 299 (M+l8) 

B-(o-Methoxypbenoxy)-3,6-dioxaoctylamine, 11 
An stured solutton of aade 1Oi (2 0 g, 7 1 mmol) m dry methanol (40 mL) 1s hydrogenated at room 

temperature under atmosphenc pressure for 12 h, using 10 % W-C as catalyst. Frltratron and evaporatton of 
the solvents grves crude matenal (0 78 g) whrch 1s chromatographed elutmg with a 88.10 2 
CH$ZlfleOH/aq NH3 mtxture In thts way, amme 11(14 g) IS obtamed m 77 % yield as a colorless 011. 

IR (film) 3600-3100,2940,2890,1595,1510,1460,1260, 1230,113O cm-t lH-NMR (CDC13) 2 5 
(br s. 2H), 2 85 (m, 2H), 3 35-4 30 (complex system, 13H). 6 9 (br s, 4H). 

AIl-crs,tris-endo-N,N’,N1’-fris-(8-o-methoxyphenoxy-3,6-dioxaoctyl)tricyclo- 
[5.2.1.04~lo]decan-2,5,84riamine, 5 

An surred solution of mketone 13 (0 15 g, 0 84 mmol) and amme 11 (0 645 g, 2.53 mmol) m 
anhydrous methanol (30 mL) IS hydrogenated under atmosphenc pressure and at room temperature dunng 3 
days, usmg 10 % W-C (0 10 g) as catalyst After filtrauon through cehte and evaporahon of the solvents, the 
crude product (0.775 g) 1s punfred by chromatography elutmg wrth a 88 10 2 mixture of 
CH2ClfleOWaq NH3 In thts way, pure mamme 5 (0 235 g) ts obtamed in 55 % yreld as a yellow 011, 
whrch cannot be punlied further by drstrllauon 

IR(CHC13) 3070,2940, 2870, 1595, 1510, 1455, 1350, 1330, 1260, 1230. 1180, 1130 cm-l lH- 
NMR (CDC13) 1 24 (m, 3H), 1 76 (m, 3H), 2 46 (m, 3H), 2 70 (m, IH), 2 79 (br t, 6H), 2 88-3 18 
(complex ngnal, 6I-I), 3 54-3 94 (complex system, 24H), 3 84 (s, 9H), 4 18 (t, J = 5 4 Hz, 6I-I). 6 90 (br s, 
12H) t3C-NMR (CDCl3) 29 9 (t), 43 0 (d), 48 1 (t), 48 9 (d), 56 0 (q), 62.1 (d), 68 7 (t). 69 7 (t), 70 3 
(t), 70 4 (t). 70 7 (t), 112 2 (d), 114 3 (d), 120 9 (d), 121 6 (d), 148 4 (s), 149 7 (s) 

9-(B-Quinolyl)-3,6,94rioxanonanol, 8j 
I-Hydroxyqumohn (4.3 g, 30 mmol) and KOH (1 68 g, 30 mmol) are added to bodmg n-butanol(l50 

mL) When all sohds are dtssolved, 8-chloro-3,6-&oxaoctanol(5 0 g, 30 mmol) is added and the resultmg 
mrxture 1s heated at reflux dunng 22 h The KC1 precrpttate 1s filtered and the solvent elumnated The residue IS 
&ssolved in chloroform and the soluhon successtvely washed with 1 M aq NaOH and water Ehmmatton of 
the solvent affords alcohol 8j (7 5 g) rn 90 % yteld as a yellowtsh orl 

IR (film) 3600-3100,2960-2860.1620, 1600, 1570, 1500, 1380. 1330, 1265.1100 cm-t IH-NMR 
(CDC13) 3 3-4 5 (m, 13H), 7 O-7 5 (m, 4H), 8 10 (dd, J = 9 Hz. J’ = 2 Hz, 1H). 8 90 (dd, J = 9 Hz, J’ = 2 
Hz, 1H) MS (c 1, NH3) 278 (M+l) 

9-(B-Quinolyl)-3,6,94rioxanonanyl p-toluenesulphonate, 9j 
To a cooled (0 OC) solutton of alcohol 8j (7 47 g, 27 mmol) m pyndme (4 27 g, 54 mmol) 1s added 

slowly p-toluenesulphonyl chlortde (6 83 g, 32 mmol) The msultmg mtxtum 1s stured overnight at 20 Oc and 
poured over a mrxture of water and methylene chlonde (40 mL each). The aqueous phase 1s washed wrth 
additronal methylene chlonde and the combmed organic phases are successrvely washed wrth aq 1 M HCl. aq 
saturated NaHC03 and water After elrmmatron of the solvents, the crude product 1s punfied by 
chromatography, elutmg wtth a 88 10 2 mrxture of CH$Xz/MeOH/aq NH3 In thts way, p-toluenesulphonate 
9j (9 3 1 g) 1s obtamed ut 80 % yteld as a yellow 011 
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IR(film) 3080, 2930, 2870, 1600, 1570, 1500, 1350, 1310, 1260, 1170, 1110 cm-l. IH-NMR 
(CDC13) 2 4 (s, 3H), 3 l-4 6 (complex signal, 12H), 7 O-8 2 (complex stgnal, 9H), 8 9 (m, 1H) 

S-(S-Azido-3,6-dioxaoctyloxy)quinoline, 1Oj 
An stirred mrxtum of p-toluenesulphonate 9j (9.31 g. 22 mmol), sodmm azrde (2 86 g, 44 mmol), 

water (10 mL) and tetrabutylammonium bronnde (0.5 g) is heated at reflux durmg 20 h The aqueous phase is 
extracted wrth chloroform and the combmed orgamc phases am thoroughly washed wrth water Ehmmatton of 
the solvents and chromatographrc punficauon gtves the azule 1Oj (4 74 g) m a 54 %I overall yreld from 8- 
chloro-3,6-Qoxaoctanol as a colorless orl 

IR (film) 3070, 2940,2890, 2110, 1620, 1600, 1570, 1500, 1480, 1450, 1380, 1320. 1270, 1110, 
830,800,760 cm-l tH-NMR (CDCl3). 3 3 (t, J = 5 Hz, 2H). 3 7 (m, 6H), 4.1 (t, J = 6 Hz, 2H), 4 5 (t, J = 
6Hz,2H),70-75(m,4H),81(dd,J=5Hz,J =2Hz, lH),892(dd.J=5Hz,J’=2Hz, 1H) MS 
(c-1 , NH3): 303 (M+l). 

N-Cyclopentyl-9-(1,2,3,4-tetrahydro-S-quinolyl)-3,6,9-trioxanonanyla~ne, 12 
An surred solution of cyclopentanone (0 10 g, 12 mmol) and aztde 1Oj (0 359 g, 1 2 mmol) m 

anhydrous methanol (10 mL) is hydrogenated at room temperature under atmospheric pressure dunng 24 h. 
using 10 96 W-C (0.10 g) as catalyst After filtrauon through cehte and evaporauon of the solvents, the crude 
product is purtfied by chromatography elunng wtth a 88 10~2 mixture of CH$WlVIeOH/aq.NH~ In thrs way, 
anune 12 (0 225 g) is obtamed 11154 96 yield. 

IR (film)* 3400,296O. 2880,1610,1580,1500, 1340, 1250,105O cm-t IH-NMR (CDCl3). 126-2 0 
(complex signal, lOH), 2.6 (br s, 2H), 2 76 (t, J = 6.4 Hz, 2H), 2.79 (t, J = 5 4 Hz, 2H). 3.07 (p, J = 6.9 
Hz, lH), 3 31 (t, J = 5 4 Hz, 2H), 3 65 (m. 6H), 3.83 (t, J = 5 Hz, 2H). 4 12 (t, J = 5 Hz, 2H), 6 57 (m, 
3H) J3C-NMR (CDC13). 22 1 (t), 24 1 (t), 26 7 (t), 41.5 (t), 47 0 (t), 59 8 (d), 68 0 (t), 68 9 (t), 70 3 (t, 
ZC), 70 6 (t, 2C), 109 6 (d), 115 6 (d), 121 6 (s), 122 3 (d), 135 2 (s), 145 3 (s) MS (c 1, NH3) 349 

(M+l) 

Determination of the association constants of tripodands 2, 3, 4, and 5 with alkali- 
metal and ammonium picrates 

Aqueous soluaons of concentrauon 0 015 M (for the Lr and Na picrates) and 0 010 M (for the K, Cs 
and NIQ+ ptcrates) are prepared, as well as 0 075 M solutrons of each of the podands 2-5 m ethanol-free. 
water-saturated CDC13 In separate centrtfuge tubes are tntiuced 0.5 mL of the Lr and Na prcrates and 1 mL 
of the remaung three. To each tube am then added 0.2 mL of a gtven podand soluuon, the well-stoppered tube 
1s subsequently magnetrcally stnred durmg 3 mmutes and cenmfugated m order to separate the two phases 0 1 
mL of the organic phase IS extracted vra syringe and diluted to 5 mL with anhydrous acetomtnle The 
absorbance of the resultmg solution is then measured at h = 380 nm using a water blank whtch has been 
submitted to the same process than the ptcrate soluhon Duect apphcanon of the Lambert-Beer law allows the 
measure of the mmols of picrate extracted by the host, which divrded by 0 0075 (the number of mmols of host 
rn the sample) grves the guest host molar rano, R The process is repeated for each podand Finally, 
apphcanon of the following equauon13 to each R value grves the Ka values shown m Table I 

R = guest / host molar rano 
Ke = dissociatton constant of the picrate (see ref 13) 
[Mx,j, = uuttal concentrauon of the ptcrate in the aqueous phase 
V&l = chloroform volume used rn the extractton 
V, = aqueous solunon volume used tn the extractron 
[H&h1 = uutuil host concentraaon 
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Transport rate of alkali-metal cations through an organic membrane, using podands 4 
and5 

The study of cauomc transport through a bqurd orgamc membrane 1s made on a crlyndrtc glass cell of 2 
cm of mtemal dtameter, 4 cm of external drameter and 8 cm of height, m which the mner and outer cyhnders 
are commumcated at the bottom 25 mL of a chloroform 7x10-5 M soluuon of podand 4 am mtroduced m the 
cell Above thts soluaon, in the outer cylinder, 12 mL of water (aqueous phase I) are disposed In the mner 
cyhnder are mtmduced 4 mL of an aqueous solutton which 1s 10-4 M m one of the metallic prcrates and 0.1 M 
m the cotrespondmg nmate (aqueous phase II) The organic phase 1s magnetically sttrred at constant rate, 
takmg care to avoid rrnxmg of the phases The measure of the absorbances of the two aqueous phases (at h = 
354 nm) 1s effected at mtervals of 10 mmutes. The percent of transported product from aqueous phase II, 
?&II(t). 1s gtven by the followmg expresston, %II(t) = [(Au - Am) / Au]xlOO, where Au 1s the mitral absorbance 
of phase II and An1 1s the measured absorbance of phase II at tune t. Applymg the expressron %1(t) = [Au x 12 
/ Ac x 4]xlOO. where Au 1s the measured absorbance of phase I at tune t, the percent of transported product to 
phase I, %1(t), 1s obtamed This process 1s repeated for podand 5 and for drbenxo-18-crown-6 13. for each of 
the prcrates Next, the %1(t) and %II(t) values are plotted towards ume It can be seen that durmg the first 4 
hours of transport the points can be fitted with good accuracy to strarght lures, whose slopes grve the transport 
rates shown m Table II 
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