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Ah&rack New water soluble hosts have been synksxd m good yxlds from cabx[4]arene~ fixed m the cone 
amformauon. They me preorgamzed dmqnc receptm whch can be used for the selecave recogmtmn of metal lolls 
and neutral molecules m aqueous solutxm 

INTRODUCTION 

In the last few years, a new class of very efficrent and selecuve catton receptors has been synthesrzed by 

funcuonahzauon of the phenohc OH groups (bottom nm) of cahx[4]arenes wrth eater, anude and carboxyhc 

acrd ututsl. 

These hgands show complexmg proper&s comparable wrtb those of cryptandsl and have stlcctrvrty 

towards cahons w-rth hrgh charge density such us Na+. Ca*+ and lanthamde& 

Parttcularly mterestmg IS the tetrarmde of p-rert-butylcalur[4]arene whrch encapsulates lanthamde nms 

and forms expecrally wrth Tb3+ hrghly hnnmescent complexesS 

The propertres of such cahx[4]amne hgands are a consequence of the parttcular geometry whrch 1s 

generated after the funcuonahzatron of cahx[4]amnes at the bottom rim, which blocks the macrocycle into the 

cone structure4, where the four chelatmg chatns are convergent and mteract s~ultaneously wrth the 

complexed cattonl~ 2 

All the cahx[4]arene lrgands of thrs type, known so far, are very hpophrhc due to the cahx[4]arene 

backbone and to the alkyl groups present m the para posmon of the aromauc nuclei 

For these mason the hgands have been studred rn orgamc media and used in ion sensors5, ion transport 

through hqtud membranes6 and metal extracuonl. 

To test the potenual of these cabxarene bgands, and expeuahy of those formmg htmmescent complexes, 

m bromedrcal appltcahons7 rt would be hrghly desnable to have them soluble rn water and with the cone 

structure preserved 
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RESULTS AND DISCUSSION 

Shmlou et al have reported the synthesis of a water soluble cahx[4]mm sdfonated at the upper run*. 

When thy compound was treated with chloroacetlc actd III a nuxture of DMSOkI20 a tetracarboxyhc acti 

denvative was obtamed which showed a lH NMR pattern m accord with a fixed 1.3~alternate stmchneg, 

where the four chelatmg chams are not convergent. 

III order to reach our goal we have reversed the syntheoc strategy, fist syntheslpng the bgands III the 

fixed cone structure and then sulfonatmg them at the upper run The results of these sties are reported m 

dus paper 

By treatmg cabx[4]atene 1 wth NaH m THF/DMF = 5 v/v and tert-bury1 monobromoacetate the 

tetraester 2 was obtamed m 70% y&I, which upon de-tert-butylatmn vnth mfh~oracet~c aud gave 

quantitatively the cahx[4]arene tetracarboxyhc acid 3 

S&ma&on of the tetraacld 3 urlth H2SO4 cone and subsequent neutrabzation to sodmm salt afforded 

the water soluble tetracarboxylate tetrasulfonated cabx[4]anne 4 m 68% yield. 

Compound 4 elusts m a fixed cone structure as mferred from its NMR spectra which show a very sunple 

pattern. The 1H NMR shows two paus of doublets for the ArCH2Ar protons (3.69 and 4 70 S) and smglets 

for other protons, whereas the l3C NMR shows only one absorption for the bndgmg methylene carbon at 

32.0 ppm, which 1s typ& for all syn onented aromanc nuclei to. Interestmgly compound 4, aolated after 

mimon unth methanol strongly complexes ks solvent molecule which 1s probably encapsulated mto the 

apolar cavity of the cahxarene as shown by the h@ field absorption at 2.8 6 m the lH NMR spectrum. The 

methanol molecule cannot be completely removed even after drymg under vacuum suggesang that m th1.5 r@ 

and preorgamzed host molecule the bmdmg of uncharged molecules should be stronger than m flezuble 



Synthesis of water soluble molecular receptors 9817 

sulfonated cahx[4]a~ene havmg free phcnolic OH groups for which an associatton constant of 1000 M-1 has 

been estunatedll 

Analogously to compound 3, also the tetra(etboxyethoxy)calu[4]arene 5 may be sulfonated at the upper 

run by treatment with concentrated suliimc acid and subsequent neutrahzahon vvlth NaHCX)3. Also m dus 

case the Wg of the confonnahon m the first alkylatmn step allows to obtam another water-soluble 

cahx[4]arene host 6 fixed III the cone structure, for studymg molecular recogmhon m aqueous solvents 

By treatmg the 

5 R=H 
6 R=S03Na 11 

tetracarboxylate-teetulfonate 4 m tionyl chloride ~th DMF as catalyst12, the 

octachlonde 7 was obtamed, dns compound represents a very mterestmg m-ate, smce It offers two 

slp~tmnhlhc retive centres (-COC!l and -SO$l) m two tierent regions (lower and upper MI) of the calm 

s 
WJa w 

F?W ,sw 

SO2?2 . 

9 R=CH3 

The tierent reactw~tazs of these functions could be expknted to miroduce chelatmg groups such as 

a&s, esters, anudes (at the lower nm) followed by the attacwnt of the hgands on complex matrices such as 
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polymers, sugars, peptides (via -SO2Q groups at the upper run). Moreover compound 7 1s qmte stable III the 

absence of bases smce it can be punfied by tnturahon ~rlth water! 

Selective solvoly~s of chlorocarbonyl moleties was ackved by heatmg 7 urlth acetone/water to affonl 

the acal 8 or acetone/methanol to gwe the ester 9. 

The water-soluble ester 10, was e&y obtained by hydrolysis m pyndme-water of the chlorosulfonyl 

groups, followed by neutrahzation ~th NaHq. 

The reamon of the octachlonde 7 ~th da%hylamme gave quantitatively the octaarmde 11, preventmg 

the synthess through this route, of the water-soluble tetramuk 13, which however was syntkuzed by dm+.ct 

chlorosulfonauon. followed by hydrolysis 111 py-ndme-water, of compound 12 obtamed from cabx[4]arene 1 

and 2-chloro-N,N&ethylacetam& m the presence of NaH m THF/DMF = 5 v/v. 

2 NaHC4, PylI$O 

12 

Compounds 4, 6. 10 and 13 represent an mterestmg class of &top~c water-soluble host molecules 

whch can encapsulate metal ions at the lower rnn and neutral molecules m&e the apolar cavity of the cabx 

The molecular recogmhon propemes of these new macrocycles are under mvestiga&on. 

EXPERIMENTAL SECTION 

Meltmg pomts were determmed on a Ekc@othennal apparatus 111 a sealed cap- and 82e uncorrected 
Mass spectra were performed on spectrometer Vanan U-I-5 and VG 7070 EQ-HF. 1H NMR and l3C NMR 
spectra were recorded on a Bruker AC100 (1H NMR lOOMHz, 13C NMR 25MHz) and on a Bruker CXP200 
(lH NMR 200 MHz) spectrometer of the Centro InWparhmentale & mure (C I.M.) of the Umverslty of 
Parma. Chenncal sh&s (6) are expressed m ppm from Me4S1. 

IR spectra were performed on a spectrophotometer Perkm-Elmer 298 Elemental analyses were camed 
out at the Istltuto & Cbca Farmaceuhca of the Umvers@ of Parma. 

Concentrahon of sodmm canon was detenmned by atormc emission spectrometry on a Wps PU 7450 
ICP Thermograwnetnc analyses were csmed out on a Perkm-Elmer TGA 7 apparatus. 

All solvents were punfkd by standard procedures. Analyhcal TLC were peti& on precoated s&a 
gel plates (S102, Merck, 60 F254), whde s&a gel 60 (Merck, part&k size O.O40-0.063 mm, 230-240 mesh) 
was used for preparaove column chromatography. 

Cahx[4]arene 1 was prepared accordmg to ref.l3 and compound 5 accordmg to ref l4 

25,26,27,28-Tetrokts(l,l -dtmethylethoqwrbonylmethoxy)caltx[4]arene (2) 
Under a mtrogen atmosphere cahx[4]a~ne (2.12 g, 5 0 mmol) was &ssolved III THF (120 mL) and 

DMF (30 ml) Then NaH (3 24 g, 81 -1 60% m oti) was added, followed by an excess of tert-butyl 
monobromoacetate (29.3 g, 150 mmol) and the mn nuxture xem for 4 hours. THF and most of 
unreacted bromoacetate were removed m vacua, then the residue was treated urlth 10% HCl and extracted 
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mth cH2c12 (70 ml) The orgamc layer was washed with water and the solvent removed under nduced 
pressure. The yellow ody residue was crystalhzcd anth methanol to y&d 3.52 g of product (80% y&i): mp. 
= 269-270°C; IR (KBr) v- 1750(s). 1160 m-l, lH N’MR (CDCl3) 6 1 46 (s, 36H. C(CH3)3). 3.22 (d, 

4H. Heq, J = 13.7 Hz), 4.63 (s, 8H, OCH2CO). 4.89 (d, 4H, Hax), 6.61 (s, 12H, ArH); 13c N-MR (c~c!l~) 6 
28.2 (9. CU3)3), 317 0. -2Ar). 719 (L OGH2CO). 81.0 (s. WH3)3), 122.5 (d, Ar para), 128 4 (d, 

Ar meta), 134.8 (s, Ar ortho), 156 1 (s, Ar IPSO), 169.3 (s, 0); mass spcctmm @I), 881.0 (M+, cakd 
880 4) Anal calcd for C52H64Ol2. C, 70 89, H, 7 32 Four& C, 70 55. H, 7 53. 

2SZ6,27~8-Te~~s(hydroxycatbony~t~)c~~[4]~e~ (3) 
Asampleofcompound2(28g,318mmol)wassuspendedm11mLoftrifluoroaceucacadandstmcd 

at room temperature for 5 hours. The solvent was then removed under Educed pressure and the residue was 
mturated with water and filtenzd to gwe 1.98 g of product (95% yield). mp. = 263-265% IR (KBr) v,, 
3400-28OO(bs), 1750(s) cm-l, lH NMR (CD3COCD3) 6 3.37 (d, 4H, Heq, J = 13.0 Hz), 4.82 (s, 8H, 
=2c0), 5.09 (d, 4H, Hax), 6 72 (t. 4H. ArH para, J= 7.5Hz). 6 98 (d, 8H, ArH mea, J = 7 5Hz), 7.77 (bs, 
4I-I. OH); 13C NMR (CD3COCD3) 6 31.6 (t, ArCH2Ar), 72.7 (t, OGH2CO), 124 8 (d, Ar para), 129.8 (d, 
Ar meta), 135 5 (s, Ar ortho), 155.9 (s, Ar IPSO), 171.2 (s, 0); mass spectrum (El), 656.8 @I+. c&d 
656 25) AnaL calcd for C36H32012 C. 65.84, H, 4 91. Found: C, 65.75, H, 4.70. 

5,11,17~3-Tetrasu-25~6~7~8-tetrak, octasodwn salt (4) 
A sample of 3 ( 3 0 g, 4 57 mmol) was suspedcd UI 13 nL of concentrated H2SO4 (96%). The reaction 

nuxtun? was stured for 5 hours at room temperature and then quenched ~th 25 mL of water. After coohng 
the precipitate was filtered on a fnt, suspended m water and titrated with a soluuon of Ba(OH)q hll pH= 4-5. 
BaS04 was filtered off and the pH of the soluuon was ad~ustcd at pH = 8-9 by addition of a hot solutton of 
Na$O3 (0.4N). After the removal of the prec~prtate, the f&rate was concentrated on a rotary evaporator, 
HN03 0 1N added tdl pH = 3 and the rcsultmg solutton was boded for 4 hours 111 order to Exnove carbonates 
‘IIus solution was then concentrated under reduced pressure, cooled and filtexd on a buchner. A whtte 
precipitate was nxrystalhzed from HCl6N. &ssolved III a small amount of water and ca&ully atrated with a 
1N solution of NaOH fl neutrahty. By ation of methanol a white prexxp~tate formed which was collezted 
and drxd at 8OT for 6 hours under vacuum to afford 3 36g (60% yxld) of octasodium salt m.p.>350”C; IR 

(KBr) vmax 3700-31OO(bs). 1610(s), 1200(s), 1050 cm- 1; 1H NMR 020) 6 3 69 (d. 4H, Heq, J = 12.7Hz), 
4 48 (s, 8H, WH2CO), 4 70 (d, 4H, Hax), 7 70 (s, 8H, ArH); 13C NMR @20) 6 32 0 (t, ArCH2Ar), 77.6 
(t, OGH2CO). 128 6 (d. AI meta), 138.5 (s, Ar ortho), 141.8 (s, Ar para), 157 1 (s. Ar IPSO), 170.6 (s. 0). 
Anal calcd for C36H24Na8024SF4H20 C, 35.30; H, 2 63; Na. 15 02. Found: C, 35.76; H. 2 32; Na, 15.2. 

5,11,1 7~3-TetraFurfooMto-252627,28-te~~s(2-ethoxyethoxylcalrx14larene, tetmsodium salt (6) 
A sample of compound 5 (0.6 g, 0 85 mmol) was stmed III 3 mL concentrated H2SO4 (96%) for 2 

hours The homogeneous reacbon nuxture was tiuted with water (15 mL,) and added of a 1.5N solution of 
banum acetate ~III pH = 4-5 The prexxpitate was filtered collected and suspended III water . The pH was 
adJusted to 8-9 with a 0 1N solution of Na2CQ and tis heterogeneous solutum was boded for 1 hour After 
coohng the precipitate of morgamc salts was separated and the filtrate was mxed anth the first one. ‘Ibis 
solution was concentrated under reduced pressure and titrated ~th a 0 1N soluuon of Na2m tdl pH = 9 
The resultmg BaC03 was ehmmated by filtrahon and the solunon evaporated to dryness under reduced 
~RSSUIC ‘lhs residue was fist tnturated with MeOH and then punfied by crystalhza~on from 25 rnL of a 4.1 
nuxhue n-butanokwater, to gwe 0 86 g @Id = 80%) mp.>350”C, IR (KBr) v,, 3650-33OO(bs), 1195(s), 
1055(s) cm-l, lH NMR (D20) 6 1 17 (t. 12H, OCH2C&). 3 45 (d, 4H, Heq, J = 13.2H.z), 3.63 (q, 8H, 
OCH2CH3), 4.02 (t. 8H. ArOCH2CH2, J = 6.5Hz). 4.28 (t, 8H, ArQGH2CH2, J = 6.5Hz). 4.58 (d, 4H. 
Hax). 7 34 (s, 8H. ArH). 13C NMR @20) 6 17.1 (q. OCHm3). 33.5 (t. ArCH2Ar), 69.2 (t, m2CH3). 
72 6 (t, ArOCH2GH2), 75 8 (t, ArOGH2CH2), 128 7 (d, Ar meta), 137 7 (s, Ar ortho), 139.9 (s, Ar para), 
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161.1 (s, Ar IPSO) Anal calcd for t&H52Na402OS48H20. C, 4176, H, 5.42, Na, 7.27. Found C, 42.1; H 
5 28, Na, 7.48. 

A solutum of compound 4 (1.0 g, 0 82 mmol) m 15 mL of thronyl chlonde and 0.25 mL, of DMF was 
refluxed (1lO“C) under mtrogen atmosphere for 60 hours ‘Duonyl chhmde was removed and the raw product 
drred carefully under vacuum. The product was pun&d by tnturatron m water and Ghrated to obtam 0.9 g 
(yreld = 98%) of a yellow& powder JR (KBr) vmax 1820 and 1805(s), 1385 (s), 1170(s) cm-l; 1H NMR 
(DMSO-Q) 6 3 55 (d, 4H, Heq, J = 13 0 Hz), 4.40 (d, 4H, Hax), 4 53 (s, 8H, OCH2C0), 7 51 (s, 8H, ArH). 
Anal cakd for C36H24ClgOl6S4. C, 38.57; H, 2.16. Found C, 38.21; H, 2.89. 

5,l I ,I 7~3-Te~~s(crJorosurfonyl)-2Sf627~8-te~~s(~~~car~ny~~~)cal(8). 
A sample of compound 7 (1 1 g, 0.98 mnml) was solubrbzed m 20 mL of acetone. After the addmon of 

5 mL Of water. acetone was bulled off under reduced pressure and a white product precipitated. lhts 
product was f?Jtered and 0.75g (73% yrekl) of compound 8 were recovered’ mp. = 188-190°C; JR (KBr) 
vmart 3600-28OO(bs), 1750(s), 1385, 1185(s) an -l; lH NMR (CD3COCD3) 6 3.94 (d, 4H, Heq, J = 14.0 
Hz), 5 15 (s, 8H. 0CH2CO). 5 28 (d, 4H, Wax), 7 80 (s, SH, ArH); 13C NMR (CD3COCD3) 6 316 (t, 
ArCH2Ar), 72 1 (t, OQI2CO), 128.9 (d, Ar meta), 137 1 (s, Ar ortho), 139.8 (s, Ar para), 162 3 (s, Ar IPSO), 
170.6 (s, C = 0). mass spectrum (FAB-), 1048.5 @I+. calcd 1047.9). Anal. calcd for C36H2gCl402OS4 C, 
41.23; H, 2 69, Cl, 13.49, S, 12 20. Found. C, 41.36; H, 2.75 

Compound 7 (1.0 g, 0 89 mmol) was suspended m 7.5 mL of dry acetone conuumng 2.5 mL (62 11111101) 
of dry MeOH ‘Ihe heterogeneuos reactton muture was shrred for 75 mmutes under mtrogen atmosphere. 
Then 5 mL of water were added and after the removal of acetone by dtsullauon, a whrte prectprtate was 
filtered and dried, thus obtatmng 0.89 g (90% yrehi) of compound 9: mp. = 255257°C. JR (KBr) v,, 
1770(s), 1380, 1175(s), cm-l, lH NMR (CD303) 6 3.83 (s, 12H, OCH3). 3.95 (d, 4H. Hq, J = 14.0 
Hz), 5.13 (s, SH, OCH2CO). 5.34 (d, 4H, Hart), 7 81 (s, SH, ArH), 13C NMR (CD3COCD3) 6 31.5 (t, 
ArCH2Ar). 52 2 (q, OCH3). 72.3 (t, OGH2CO), 128.9 (d, Ar meta), 137.1 (s, Ar ortho), 139.9 (s, Ar para), 
162.5 (s, Ar rpso), 170 2 (s, C=O); mass spectmm, 1105 (M+. calcd 1104.3), 1069 (M-Cl). AnaL calcd for 
C4()H36S4C&$i4 C, 43 41; H, 3 28 Four& C, 43 24, H, 3 16 

Compound 9 (0.9 g, 0 8 mmol) was frrst drssolved at room temperature m 4.0 mL of pyndme, then 
water (0 5 ml) was added and the reactton mtxture surred for 40 mmutes. The solvent was drstrlled off under 
reduced pressure and the resrdue camfully tttrated to neutrahty with a solution of NaHC!C$ The solutton was 
evaporated to dryness and a white solid 0 70 g (70% yreld) obtamed after crystalhzatron from water-methanol 
m.p. > 350°C; IR (KBr) vmarr 3650-32OO(bs), 1755(s), 1050(s) cm-l, 1H NMR (D20) 6 3.46 (d, 4H, Heq, J 
= 14 0 Hz). 3 75 (s, 12H, 0CH3). 4 56 (d, 4H. Hart), 4 87 (s. 8H, OCH2CO), 7 31 (s, SH, ArH); l3C NMR 
@20) 6 33.2 (t, ArCH2Ar), 54 8 (q. OCH3). 73.7 (t, OQJ2CO), 128.8 (d, Ar meta), 137 0 (s, Ar ortho), 
140.6 (s. Ar para), 159.2 (s, Ar rpso). 174.6 (s, GO) Anal. calcd for C40H36Na4024S48H2O. C, 38.00; H, 
4.14. Found: C. 38 21; H, 4 09 

5,ll ,I 7~3-Tetraks(N~-~ethylarmnosulfonyl)-25~6,27~8-te~~s(N~-~ethy~~c~~ny~et~~) 
cabx[4]arene (11) 

Compound 7 (0.15g. 0.133 mmol) was suspended m 2 5 ml of dry acetone and added of 110 fl of 
drethylamme (0.08 g, 1.07 mmol) The reactron mrxture was shrred under mlrogen for 3 h, then quenched wrth 
2.5 ml of water. After evaporauon of acetone under reduced ptessure, the white sobd was filtered, washed 
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v&h water and carefully dry under vacuum, to afford 0 12 mg of compound 11 (65% ydd): m.p = 23O- 
232’C; IR (NaCl) vmax 1650(s), 1340 cm-l; lH NMR (CDC13) 8 0.92-1.22 (m, 48H, NCH2=3), 2.98 (q, 
16H. S-NCH2CH3). 3.3-3.4 (m, 20H, C-NCH2CH3 and He@, 5.11 (s, 8H. 0CH2CO), 5.56 (d, 4H, Hax, J = 
13 9 Hz). 7.27 (s, 8H, ArH); 13C NMR (cDQ3) 6 13.1 and 14.4 (q, C-NCH-3). 14.5 (q, S-NCHa3). 
32.1 (t. -2Ar), 40.1 and 40.8 (t, C-NSiH2CH3), 42.5 (t, S-NQI2CH3), 72.3 (t, 0CH2C0), 127 9 (d, Ar 
meta), 134.8 (s, AI ortho), 138 2 (s, Ar para). 159 7 (s. AI IPSO). 168.1 (s, c-0). gnaw &cd for 
C68H104N8016S4. C, 57 62; H. 7.39; N, 7 90 FoumP C, 57.81; H, 7.24; N, 8 03 

25,26,27,28-Tetr~(NJV-&ethylanunocarbonylmethoxy)cal~[4]arene (12) 
A solutmn of &x[4]arene 1 (1 0 g, 2.35 rnmol) m 60 mL of a nnxhne of THWDMF (5/l v/v) was 

added of NaH (0 92 g, 23 mmol, 60% m od) and of 2-chloro-N,N&ethylacetanuck (2.82 g, 18.9 rnrnol) The 
reaction rmxture was refluxed under mtrogen for 3 hours. Then THF was removed under reduced pressure and 
the reaction quenced ~th 10% HCI (50 xnL) This phase was extracted ~th CH2Cl2 (70 mL), the orgamc 
phase separated and washed with water (3 X 80 mL) CH2Cl2 was evaporated and the residue treated v&h 
ethyl ether, from whch White crystals of the sodnun chloride complex were filtered. Tlus product was 
&ssolved m 100 mL of ethyl acetate and extracted ~th 10% HCI (2 X 75 mL) and water (3 X 75 mL). The 
orgamc phase was separated and the solvent &tilled under vacuum to @ve 1.44 g (yield = 70%) of product 
12: m.p. = 212-214”C, IR (KBr) vmsx 1665(s), 1470(s) an-l: 1H NMR (CDCl3) 6 1.08 (m, 24H, 
NCH2QI3). 3.22 (d, 4H, Heq, J = 14.0 Hz), 3.30 (q, 16H, NCf;I2CH3), 4.89 (s, 8H, 0CH2CQ, 5.22 (d, 4H, 
Hax), 6.58 (s. 12H, ArH); 13C NMR (CDCl3) 6 13.1 and 14 4 (q, NCHm3), 32.0 (t. ArCH2Ar). 39.9 and 
40 9 (t, NQ-I2CH3), 71 5 (t, 0QI2CO). 122 2 (d, Arpara), 128 4 (d. Ar meta), 134.9 (s, AI ortho), 156.6 (s, 
Ar ipso), 168.6 (s, C=0), mass spec@um (BI), 876 0 (M+. calcd 876.5). AnaL calcd for 52IQ8N408: C, 
7120; H, 7 81; N, 6.39 Found: C, 7153; H, 7 74; N, 6.51. 

5,lI,I7~3-TetrasurfoMro-2S2637~8-te~~s(N~-drethylarmnocarbonyl-~t~~)cal~[4]~e~, tetra- 
sodlum salt (13) 

A solution of 3.0 g of compound 12 (3 4 mtnol) m 10 mL of chlorosulfomc acid and 50 mL CH2Q2 was 
stmed for 48 hours at room temperature ‘Ibe reaction nurture was then poured III 50 mL of water and ice and 
extracted ~th (2 x 50 mL) CH2Cl2 The combined orgamc extracts were washed with a 10% solution of 
NaHCO3 ti the acqueous phase reached pH = 9 By evaporation of the orgamc phase a sohd was obtamed 
which was suspended and refluxe.d for 14 hours m a nurture of 40 mL acetone, 5 nL pyndme. 2 mL water 
The solvent was removed under reduced pressure, the resultmg sohd dissolved m water (5 mL) and carefully 
neutrahzed ~lltb a solution of NaHC03 After ation of n-butanol a white powder was obtamed which was 
recrystalhzed from methanol to afford, after drymg, 4.04 g (83% yield) of product 13 mp. >350°C, IR (KBr) 
vmax 3700-3200(s), 1660(s), 1460(s), 1215(s), 1060(s) cm-l, lH NMR (D20) 6 105-l 18 (m, 24H, 
NCH2CH3), 3 10-3 40 (q, 16H, NCH2CH3). 3.65 (d, 4H, Heq, J = 14 0 Hz), 4.59 (d, 4H, Hax), 4 83 (s, 8H, 
0CH2C0). 7 63 (s, 8H. ArH), l3C NMR (D20) 6 14.6 and 15.4 (q, NCHm3), 32 1 (t, ArCH2Ar), 42.8 
and 43 4 (t, NcH2CH3), 75 9 (t, 0CH2C0), 128.9 (d, AI meta), 138 2 (s, Ar ortho), 142 5 (s. Ar para), 
157 0 (s, Ar IPSO), 170.4 (s. C=0). Anal calcd for C52H64N4Na402OSe8H20. C, 43.70, H, 5.64, N, 3 92 
Na, 6.43. Found C, 43 51, H, 5 72, N, 4 07, Na, 6.58 
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