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The condensation of benzo-crown ether carboxylic acid chlorides with piperidine, morpholine, ethanolamine, 
N,N-diethylaminoethanolamine, salsolidine, and salsoline has given new derivatives of benzo-12-crown-4 and 
benzo-15-crown-5. The structures of the compounds synthesized have been shown by their PMR spectra. 

The literature contains reports on the synthesis of crown ethers with various groups, including some natural compounds 
[1]. However, these crown ether derivatives were obtained by the Pedersen cyclization of initial dihydroxy compounds [2]. 
Such investigations were undertaken with the aim of changing the lipophilicity of the natural compounds and imparting to them 
selectivity for vitally important cations by virtue of the crown ether fragment. 

Our task was to synthesize crown ethers with fragments of physiologically active compounds by condensing these 
compounds with a ready-formed crown ether molecule. As the fragments of physiologically active compounds we have used 
piperidine, morpholine, 6,7-dimethoxy- l -methyl- 1,2,3,4-tetrahydroisoquinoline, and 6-hydroxy-7-methoxy- 1-methyl- 1,2,3,4- 
tetrahydroisoquinoline. The benzo-crown ether fragment was introduced in the form of the appropriate benzo-crown ether 
carboxylic acid chloride, which was obtained as we have described in [3]. The following derivatives of benzo-12-crown-4 
(B 12K4) and benzo-! 5-crown-5 (B 15K5) were obtained by the scheme given below: 
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Thus, eight new derivatives of benzo- 12-crown-4 and benzo-I 5-crown-5 containing various functional groups have been 
obtained. The chlorides of (benzo-12-erown-4)-4'- and (benzo-15-erown-5)-4'-carboxylic acids were equally active in 

condensation with NH-containing compounds. Condensation with salsoline, which has two reaction centers (NH- and OH-) 
took place only at the NH- group. Although by TLC we observed the appearance of trace amounts of other products - -  possibly 

products of condensation at the OH group - - ,  we succeeded in isolating only the corresponding amides (7 and 8). 
In the PMR spectra of the piperidides and morpholides (1---4) the signals of the protons belonging to the macrocycles 

were clearly distinguished from the signals of the protons of the substituents. The aromatic protons of the macrocycle were 

shown by a characteristic splitting of their signals in the form of a doublet, a singlet, and a doublet, corresponding to the protons 
in positions 5', 3', and 6'. The a-protons of the macroeycle were revealed by a muitiplet in the 4.0 4.2 ppm region, the 13- 

protons by a multiplet in the 3.75--3.95 region, and the 3'-protons (for B 12K4) or the 3'- and 6-protons (for B 15K5) by a singlet 
at 3.70 ppm. The signals of the protons of the piperidine ring appeared as two singlets at 3.45 ppm (ct-CH 2 protons) and 1.6 

ppm (13- and 3'-CH 2 protons). The protons of the morpholine ring appeared as a solitary singlet at 3.6 ppm. 
In the PMR spectra of the salsolidides (5 and 6) and the salsolides (7 and 8) the aromatic protons of the isoquinoline 

fragments present in the ortho- position to the OCH 3 group were shown by a singlet at 6.5---6.55 ppm and the protons present 

in the ortho- position to the OH group by a singlet at 6.60 ppm; i.e., they were shifted upfield as compared with the aromatic 
protons of the crown fragment. The most considerable changes in the PMR spectra of these derivatives were observed in the 

region of appearance of the OCH 2 protons of the macrocycle, since the signals of the OCH 3 groups of the isoquinoline fragments 
and that of the CH proton in the r position to the amide group appeared in the same region (3.5----4.0 ppm). A consequence 

of this was a downfield shift f the signals of the 3'- and 5- OCH 2 protons, which led to an unresolved common muitiplet of the 

signals of these protons with the signals of the 13-OCH 2 protons. The CH 2 protons of the isoquinoline ring appeared either as 

an unresolved, muitiplet in the 1.75---2.75 ppm region or as two triplets at 3.30 and 2.60 ppm. The protons of the CH 3 group 
were shown by a doublet at 1.43 ppm. 

EXPERIMENTAL 

(Benzo-12-crown-4)-4'- and (benzo-15-crown-5)-4'-carboxylic acids were obtained as in [3]. The yield of (benzo-12- 

crown-4)-4'-carboxylic acid was 90%, mp 157w160"C. According to the literature [3]: mp 157--160~ The yield of (benzo- 
l 5-crown-5)-4'-carboxylic acid was 80%, nap 180--182~ According to the literature [4]: mp 180~ (Benzo-12-crown-4)- 

4'-carbonyl chloride was obtained in analogy with [5]; yield 90%. (Benzo-15-crown-5)-4'-carbonyl chloride was obtained 
similarly, yield 80%. Because of their high reactivities, the acid chlorides were not purified but were used immediately in the 
condensation reaction. 

Condensation Procedure.  A solution of 0.002 mole of an active compound with an NH fragment in 10 ml of absolute 

benzene was treated with 0.001 mole of a crown ether carboxylic acid chloride and potassium carbonate or triethylamine. The 
reaction mixture was heated at 70~ under reflux for 3-----6 h. The course of the reaction was monitored by TLC on Merck 

Silica Gel 60 plates (Germany) in the chloroform--acetone (3:1) system. After the end of the reaction, the solvent was driven 
off in a rotary evaporator. The product was isolated by column chromatography followed by crystallization from acetone. This 

method was used to obtain the following new compounds: 

(Benzo-12-crown-4)-4'-carboxylic acid piperidide (1), 60%, mp 68--700C. PMR spectrum (8, ppm): 6.98 (IH, d), 

6.94 (1H, d), 6.84 (IH, d, ArH), 4.04-4.20 (4H,m, a-OCH 2), 3.74-3.86 (4H, m, I3-OCH 2), 3.70 (4H, s, v-OCH 2), 3.45 (4H, s, 
-NCH 2 ), 1.58 (6H, m, [~-and v-CH 2- of piperidine). 

(Benzo-15-crown-5)-4'-carboxylic acid piperidide (2), 60%, mp 85---90~ PMR spectrum (6, ppm): 6.90 (IH, 

d), 6.84 (IH, s), 6.76 (1H, d, ArH), 4.0-4.21 (4H, m, a-OCH2), 3.75-3.92 (4H, m, [3-OCH 2 ), 3.70 (8H, s, V- and 8-OCH 2 ), 3.45 
(4H, s, -NCH 2 ), 1.60 (6H, m, 13-and v-CH 2- of piperidine). 

(Benzo-12-crown-4)-4'-carboxylic acid morpholide (3), 88%, mp 84 88~ PMR spectrum (5, ppm): 7.0 (IH, 

dd, J--6 Hz, J=2 Hz), 6.95 (1 H, d, J=2 Hz), 6.92 (1 H, d, J---6 Hz, ArH), 4.0-4.2 (4H, m, a-OCH 2), 3.76-3.90 (4H, m, I3-OCH2), 
3.72 (4H, s, 3'-OCH 2 ), 3.60 (8H, s, -CH 2 of morpholine). 

(Benzo-15-crown-5)-4'-carboxylic acid morpholide (4), 60%, oil. 
PMR spectrum (5, ppm): 6.91 (IH, d), 6.84 (IH, s), 6.80 (IH, d, ArH), 3.98-4.20 (4H, m, a-OCH 2), 3.75-3.98 (4H, 

m, I3-OCH 2 ), 3.70 (8H, s, 3'- and 8-OCH 2 ), 3.60 (8H, s, -CH 2 of morpholine). 
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(Benzo-12-crown-4)-4'-carboxylic acid salsolidide (5), 30%, oil. PMR spectrum (8, ppm): 6.80-7.10 (3H, m, ArH 
of the crown ether), 6.54 (2H, s, ArH of salsolidine), 4.05-4.25 (5H, m, a-OCH 2 and NCH), 3.75-3.90 (8H,m, ~and 3,-OCH2), 
3.70 (6H, s, OCH 3 ), 2.30-3.50 (4H, m, CH 2 ), 1.42 (3H, d, -CH 3 of the salsolidine fragment). 

(Benzo-15-crown-5)-4'-carboxylic acid saisolidide (6), 45%, mp 70--73~ PMR spectrum (8, ppm): 6.8 (lH,d), 6.9 
(IH, s), 6.92 (1H, d, ArH of the crown ether), 6.58 (2H, s, ArH of salsolidine), 4.0-4.20 (4H, m, r 3.75-3.85 (4H, 
m, ~OCH 2 ), 3.80 (SH, s, 3'- and 8-OCH 2 ), 3.65 (7H, s, OCH 3 .and NCH), 1.75-2.75 (4H, m, -CH 2), 1.45 (3H, d, CH 3 of the 
salsolidine fragment). 

(Benzo-12-crown-4)-4'-carboxylic acid salsolide (7), 65%, mp 155--160~ PMR spectrum (6, ppm): 7.0 (11-Ls), 6.98 
(IH, d), 6.94 (IH, d, ArH of the crown ether), 6.60 (IH, s, ArH at OH), 6.50 (IH, s, ArH at OCH 3of salsoline), 5.50 (IH, s, 
OH), 4.0-4.25 (5H, m, ct-OCH 2 and NCH), 3.80-4.0 (8H, m, [3- and T-OCH2), 3.70 (3H, s, OCH 3 ), 3.30 (2H, t), 2.62 (2H, t, 
-CH 2 ), 1.43 (3H, d, -CH 3 of the salsolidine fragment). 

(Benzo-15.crown-5)-4'-carboxylic acid salsolide (8), 40%, mp 146--148~ PMR spectrum (6, ppm): 6.62-7.05 (4H, 
m, ArH of the crown ether and ArH at OCH 3 of salsoline), 6.60 (IH, s, ArH at OH of salsoline),5.55 (1H, s,OH), 3.95-4.20 
(SH,m, vt-OCH 2 and NCH of salsoline), 3.80-3.95 (4H, m, ~OCH 2 ), 3.78 (SH, s, T- and 6-OCH 2 ), 3.70 (3H, s, -OCH 3 ), 3.25 
(2H, t), 2.60 (2H, t, -CH 2 ), 1.44 (3H, d, -CH 3 of the salsoline fragment). 
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