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MACRORETEROCYCLES-I. THE SYWl!RESIS AND TAUTOMERIC TRARSFORMATIOBS OF 

CROWN ETHERS COBJTAIRING TRIOUREA MOIETY 

AoV. Bogataky: B.C. Lukyanenko, T.I. Kirichenko 

Phyeico-Chemical Institute, Academy of Science8 of Ukr. S.&R. 

270080, Odessa, Chernomorekaya doroga 86, U.S.S.R. 

A8 an exteneion of our etudiee on polyfunctlonal macroheterooyclee ls2 we 

wish to report the 8ynthe8i8 of new crown ethers, containing thiourea moiety. 

Cyclic polyoxyethylenethiourea8 1-4 have been prepared by eimultaneoue 

dropwise addition to the 700 ml ethanol eolutione of CS2 (0.05 mol) and cor- 

reepondlng polyoxyethylenediamine (0.05 mol) in 150 ml ethanol at room 

temperature under a nitrogen atmosphere during 4-5 hours. The resulting mix- 

ture was refluxed for 6 hours and then acidified with concentrated hydrochlo- 

ric acid (1 ml) and refluxing wa8 continued until hydrogen eulfide ceaeed to 

evolve (-13 houre). The prOdUCt were ieolated and purified by column 

chromatography (kirrelgel, chloroform-methanol a8 eluent). 
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The IR epectra of 1-A (KBr dleke) show no band8 for C-R and SH bond8 indi- 

cating their thione structure. Solution8 of 1-4 (tetrachloroethane) exhibit 

band8 of C-H (1615-1660 cm"> and SH (245525 and 2500 ~rn")~ The intensity of 

theme band8 810~1~ increase8 in time and at heating. The intenrrlty of C&N band 

8h8UYply lnoreaeee after acidifying by hydrogen chloride while the decreaee of 

the inteneity of band at 1540-1570 cm-' took place which might be assigned to 

B-C-S vibrations. Such spectra change8 indicate the existence of thione-thiol 

tautomerlam of 1-A. 

The UV 8pectra of 1-4 (water solutione) 

thioureae3. The only band at 255-260 nm was 
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are typical for thione form of 

observed in dichloromethane. Thie 
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band might be considered the etructural feature of thiol form ae the similar 

band ie to be observed in spectra of cyclic isothioureae4. 

Yield8 and Physical Properties of Polyoxyethylenethioureae 

Corn- Yield mp R&RI spectra (6OMHz) IR epectra UV spectra Maee 

pound % 'C ppm in DMSO-d6 cm -', KBr it nm max 
&&I 

spectra 

M+ 

8.00 (2H,e,NH), 
1 41 216 3.80 (8$,aiSQ-O; 

3190 (NH), 
1575 (N-C-S), 

208.5(4.09), 
246 (4.09) 146 

2- 1140 (C-O-C) 

8.07 (2H,e,RHI, 3320, 3280 (RR), 209 (4.081, 
2 27 141 3.73 (12H,e CH2-0; 

CH2-NJ 
1560 (N-C-S), 240 
1125 (C-O-C) 

(4.07) 190 

7.60 (4H,e,NH), 
2 18 233 3.68 (16H,e CH2-0; 

3310, 3210 (NH), 209 4.40 , 

CH2’BJ 
1570 (I-C-S), 238 I 4.33 I 292 
1095 (C-O-C) 

7.73 (4H,e,W, 3370,3340,33OOaH), 209 (4.37) 
4 8 223 3.73 (24H.e cR2-0; 

CH,-d 
1550 (B-C-S), 238 (4.31) 380 
1090 (C-O-C) 

The eignals of NH (7.93 ppm) and SH (2.22 ppm) were observed in the NMR 

spectrum of p in CDC13. Calculated content of thiol form mekee up 16t2%. The 

NMR spectra of 1,2,& in CDC13 were not obtained because of low eolubility. The 

RMR spectra of 1-4 in DMSO-d6 show no signals sf SH and the intensity of peaks 

of NH group correeponds to thione form. 

Thus, polyoxyethylenethioureae in eolid state ae well ae in polar solvents 

exist ae throne form while in aprotonic nonpolar solvente thione-thiol tautome- 

rism is observed. 

Molecular model% show the possibility of eyn-anti 

forma of 2-4 by the same way a8 in the caee of cyclic 

imidatee5. Purther investigationa on this problem are 

ieomerization of thiol 

imidatee and thio- 

in progrees. 
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