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Abstract - Ibe macrocyclic polyether: 12,18-dinitrocZ,5.8-rrioxatricyclo 
(14,4,U,0g*“) eicorh-X(20),9,11 13 16,18-hexacne (Q: 15,21-dinitro-2.5, 
8,11-tetraoxatricyclo 117,4,0,0 15.13 ) cricora-1(23),12,14,16 19 PI-hexaene 
(1) and 18,24 dinitro-2,5,8,11,14-pentaoxatricyclo l20,4,0,0 1S,so) h exacoea- 
1(26),15,17,19,22;24-hexaene (4) have been ryntherired by rbaccion of 2,2’- 
mechylenebie (4-nitrophenol) (1) with diethylene glycol ditoeylace (3) 
trierhylene glycol ditosylate 74) and tetraethylene glycol ditosylate (5) 
respectively in the presence of-ROBu-t. Theee compounds did not form atable 
comp1~xe.s with alkali and alkaline-earth cations. The macrocyclic polyetheta 
were purified-by chromatography and cryetallization. The ptructurea of 
these new oompotmda have been determined by elemental analyeis, molecular 
weight determination, ‘H NML, IR and UV spectra. 

The syncheaie and complexing abilities of macrocyclic polyethere with cations have been widely 

investigated. 1,2,3 So far, catechol, glycols, 2,2’-dihydroxydiphenyl, 2.2’-dihydroxydinaphtyl 

and their derivatives have been utilieed in the eyachesis of macrocyclic polyethere. 1,4-11 

In rhese expertinre, macrocyclic polyethers, (a,l. and Q, 12 
which carry nitro groupa on two 

different benzene rings, were prepared directly by taking 2,2’lnethylenebia(4-nitrophenol) 16,17 

as scarring material and rheir properties were studied. 

RESULTS AND DISCUSSION 

2.2’~Methylenebia(4-nitrophenol) (1) wae prepared according to 

reacting p-nitrophenol and formaldehyde (Scheme 1). The crude 
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was created with 4% NaOH solution and filtered off. The solution was then acidified with HCl 

solution and the precipitated compound waa filtered off and dried. However, the purity of the 

compound 80 obtained waa observed to be unsatisfactory and therefore it waa purified by the 

-preparation of ita diacetyl derivative (2) with acetic anhydride. Then compound (1) was recovered 

by the aaponificarion of the recrystallized dieecer (2). The compound (1) obrained in this way 

was found to be eaaily cryerallizable from glacial acetic acid-water mixture. This method vae 

found to be superior to the method given by Bohmer and Lutz 
17 

in terme of overall yield (53% 

yield has been reported by Bohmer and Lotz, compared to our 74.5%). The diroeplatea, (2, 4 and 2) 

were prepared by general esterificarion ptoceaa 4s18’1g (Scheme 2). 
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The ditoaylates synthesized in this way were treared with (L) in baeic solution (experimental 

section, in procedure-a KOBu-t,procedure-b K2C03). These reactions were carried our in dry cetra- 

hydrofuran (THP)-KOBu-t solution and the following asymmetric macrocyclic polyetbera (6,L and 8) 

were isolated (Scheme 3). THP is the preferred solvent for these reactiona because the toaylate 
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Scheme 3. 

salts formed during the reaction8 are insoluble in this solvent and cause no difficulty in their 

removal. 

The etructuree of theae crown compounds “coronanda” were suggested on the baaia of elemental 

analysis, moldcular weight determination, 
1 
11 NW, IR and UV spectra. Characteristic OH 

stretching band &served at 3330 cm 
-1 

in the IR apec&m of (1) ia not observed in the spectra of 

compounda (2)) (g), (z) and (6). The characteristic C-0 stretching Gadd fo” compound (2) ia 
-1 

present at 1770 cm . 
-1 

In the IR spectra of all the compound8 synthesized, characteristic NO2 

banda at 1510 cm and 1340 cm 
-1 

are observed at 1160-108C cm 
-1 

and aleo alkyletber (-CH2-0-j and arylether (Ar-0-CH2-) banda 

and at 1265 cm 
-1 

respectively. Peaks due to OH, aromatic protons 

and benzylic protons (Ar-CH2-Ar) of the compound (1) are observed at 10.4 ppm, 7.0-8.3 ppm and 

4.18 ppm respectively. OH reeonence peaka are not preaent in the spectra of macrocyclic poly- 

ethers (a), (1) and (&). The peak due to benzylic protons (Ar-CH2Ar) seem to be partly auper- 

imposed with the one due to ArO-Cii2- protons (at 4.0-4.3 ppm). The multipleta at 4.0-4.3 ppm 
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15,21-Dinitro-2,5,8,11-tetruoxatricyclo ~17,4,0,0*2~17) tricoaa-1 (231, 12,14,16,19,21-hexane (7). 

Thiscompoundhas only beenprepared according toprocedure.‘(a)andS.EOgr (0.02mole) of (l), 
9.16 gr (0.02 mole) of (4) and 4.48 gr (0.04 mole) of KOBu-t vere used during the process, The 
product was recrystallized from glacial acetic acid-water mixture, the yield vas 2.45 gr (30%). 
m.p. 240 "C. It is solubIe in cold CD&s, CHCls, and #-NOa; in hot XeCN and glacial acetic acid. 
IB 0CRr pellet, cm- '1: 3080 (aromatic C-H), 2930-2860 (aliphatic C-H), 1510 (sharp. NO. aeym.) 
1340 (sharp, NOa sym.) 1265 (aromatic C-O-C, aaym.), 
c-o-c-, sym.). 

1160-1090 (C-O-C, arym.), 1050 (aromatic 
lli NMR (cDc~., ‘MS, Bppm): 3.6-4.0 (m, 8H, -C&-O-), 4.0-4.3 (in, 6H, 

Ar-CHs-AR+Ar-O-i&), 6.9 (d, J&9H,, 2H, RA), 8.0 (dd, J 
ZH, HK,. [UV cHCl,(~)l: 245 (8.5 x 103), 315 nm (2.0 x 10 ). Foun : C, 

q9R,, Jq3HZ, 2H, RWt, 8.2 (d, Jw38, 
56.61; H, 4.72; N, 7.15; 

mol. wt., 405. Calc. for C,PHZDNJO~: C, 56.46; H, 4.95; N, 6.93 %; mol. vt., 404.375. 

18,24-Dinitro-2,5,8,ll,l4-pentaoxatricyclo~2O~4,O,O1s~2o~ hexacosa-1(26), 15,17,19,22,24-hexaene@) 

This macrocyclic polyether was also prepared accordingsno procedure (a), by treating 5.80 gr 
(0.02 mole) of CL), 10.04 gr (0.02 mole) of (5) and 4.48 gr (0.04 mole) of KOBu-t. The reaction 
yield of the product recryatallieed from glacral acetic acid-vater mixture was found to be 3.96 gr 
(44%) , m.p. 214 'C. 
compound (7) above. 

The solubility behaviour of this compound is the same as thoee reported for 
IR (RBr pellet, cm"): 3090 (aromatic C-E), 2930-2870 (aliphatic C-H), 1500 

(sharp, NO; asym.), 1340 (sharp, NOa sym 1, 1260 (aromatic C-O-C, asym.), 1160-1090 (aliphatic 
C-O-C, asym.), (arometic C-O-C, sym.). *H RKR (CDCt 
4.0-4.2 (m, 6H, Ar-CHs-Ar+Ar-0-CHs-f, 7.0 (d, J -9H 

3, IYiS, bppm): 3.6-4.0 (m, 128, -C&-O->, 

Hw). 8.2 (d, J&3H,. ZH, HK). CIA! CHCl*(e)l: #5 (4:s x lot,, 315 
2H. R 1, 7.8 ~i2J~;Q;9c,JEE;~;;d 2R. 

C, 56.04; H, 5.58; N, 6.12; mol. wt., 449. Calc. for CsiHs*NsOs: C, 56.2;; H, 5.36; N, 6.15 %; 
mol. vt., 448.428. 
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