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ABSTRACT, The new clathrates based on di-~ and triethylene
glycol ether of phenol sulphonic acld-4 and 1-naphtol-
sulphonic acid-4 are presented.The four series of
p-substitutea phenol esters were obtained /Fig.1/.
Generally, only the derivatives of triethylene glycol
ether of naphtolsulphonic acia gilve complexes with
benzene or toluene /Tab.Il/, bub not with

smaller molecules of acetonitrile or nitromethane.

INTRODUCTION

The design and synthesls of new classes of compoundas
able to Form clathrates /clathranas/ and also other
specle complexing uncharged molecules are the subject
or many investigations /1~5/.

In our invesvigavions oI naphbalene crown-type compounds
derivatives o1 aromavic sulphonic acids we have obbained
several cyclic sulphonamides /6,7/.

In this paper we report our results of synthesis and
properties of sulphonester clathrands.

RESULTS AND DISCUSSION

The conpounds obtalned recently are shown in Fig.1.
The compounds were obtailned by direct esterification
of phenols by bils-sulphochloride using triethylamine
as & base.The reaction proceeds smoothly and give good
yields., However, the use of chloroform in the naphtol
series was necessery bto dissolve the chloride.

We have observed that some of The sulphonesters are
able to form complexes with solvent noleculn/s/ by
simple recrystallisaticn from benzene cor toluene,

The ,complex formatlon and stolchiometry was checked

by TH-E TR 5pecbroscony.
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The results are shown in TaB.I.

TAB.II presents physico-chemical data of non-clathrsg-
te compounds.

Almost all of the phenolic ethers are oil substances.
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In these series only the compound 1d can be obtained

in crystalline state. However, triethylene ether 2a
forms oil, wich sjoWly changes to glassy solid after a
few weeks.

it 1s very interesting that complex formation can
generally be establish only in the case of triethylene
glycol ethers of naphtol sulphonic acid /compounds 4a-d/.
In four series of compounds only two exceptlons wergs
found, namely the sulphonesters 1d znd 3d.Both compounds
bear -HO,group in phenol ring.

1t seeune that nitro group i responsible for the formation
of complexesglthough the complex 3d-PhCH, 1s not stable.
If it is true, it is not clear, why the sdlphonester 24
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does not give a clathrate..

The aliphatic chain in the diethylene analogs is vroovably
to shoxrt Go enable the formaticn of the enocugh large
cavity in & . crystal latiice.On the other hand our attemots
tc obtain complexes with smaller molecule/s/ of nitro-
methane and/or acetonitril failed in all cases,

The stoichiometry of complexes with benzene is 1:2

/ the ester 4c gives 1:1/, and those of toluene 1:1.
Based on NiR~ svectra no simple Stoichiometry could be
detected for tne complex 4a—>hﬁ

The complexes with benzens and tdluene are stable for
several montﬂs.

fhe syntheses of other examples and crystalographic
studies will be published in the future.

Compe np of free P mp. E nCn5 mpe
comp./ C/
1 a H3=5 - -
o) oll - -
c oil - -
a oil - -
2 a oil - -
ko) oll - -
c 0il - -
d 645 1 1+ 1 82-53 1 ¢+ 1 44-5
3 a 123/c1e8T. - -
146/
b AT w3 - -
c 187~ 5 - -
a 105 /clear - 1 : 1 110
125/
4 a 120~1 1 2 X G4
b 117=-39 1 s 2 1 1 92
& V5= 101 1 ¢ 1 160-1
da 141=-2 13 2 1 ¢ 1 130

X - no simple stolchlometry could be detected

BAPERT TAL

The spectra were talken on T A 80 Hz and J‘"‘ Po=-100
/90 LHz/ apparatuses. The melit.ng polnts were nmeasured in
2 Buchl S5#P-20 spparatus in capillary btube and are not

corrected. The IR spectra were nmessured as a film or
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in KBr pellets on SPECORD 78.

All HMR spectra were measured in Di50-d,. solution at roon
temperature with HDMSOas an external standard. DESC was
choosen to avoid overlapping. However, in some cases
/%=0CH,/ an increased measurement temperature was necessary
to shift H,O signal.

A1l compoufids were dried by exposure to air for one day
and in vacuo at %07 Tor the next day,

The changes in HiR spectra of free and solvated compounds
were not significant / no more than 0.0> ppum/.

The purity of compounds was checked by TIC.

All the compounds were synthetized by one of the following
metinods:

ilethod A for compounds 1 and 2:

S5 mil of the bis-sulphochloride, 10 mid of the appropriate
phenol and 1.4 nl of triethylamine was stired Tor 5 hours.
in 50 ml of benzene. The amine hydrochloride was filtrated
off .The solubtion was chromatographed on alumina /basic,
activity I/ with benzene as eluent. The solvent was
distilled of under diminished pressure.

iMethod B for naphtolsulphonic derivatives 3 end #4:

The amounts of starting materials as in the method A

were @tired in 100-150 ml of chloroform for 3 hours.

The solution was washed with water, then with 5% HC1

and again with water, dried over Mg804 and chromatograpined
silica gel using CHCl. as eluent.

The complex compound59were obtained by crystallization
from benzene or toluene.

TAB. II

Compe. IR_,I TR Analysis {ield
/ em '/ / pon/ Theor. Found / % /

1a 1590,1450,1365, 7.95 d,J=8 C=58.,94 58.67 o2

1265,1205,1165, 7.65-7.12 m H=4.59 4,66
1150,860, 845 /12 H/ 4.39 m S= 11.24 11.30
/AT 4.7 4H

b 1590,1500,1360, [:75%2%CMe Go60.19 59.92 €5
1260,1190,1160 J~ééz'§ﬁ 7208 H= 5:09 5.5;2
" o _J.‘“(* — J:J-. ’ ? » ‘(= . "~ "
1090,860,840 &, T=B8Hz 4114 o 41 8= 10,71 11.0
m,4H,4.05m 4H
2.43% s,6H

1c 1590,1505,1370, 7.92d,J=9Hz, 0C=57.1% 57.29 &0
1265,1250,1200, 4H,7.57d, He 4.79 4.5
1170.,1100,680, J=9Hz,4H,7.12 8= 10.17 10.44
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Comp.

b
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TA@. IT-continued
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Comp. IR NMR Analysis Tield
Theor. Found
8.05-7.55m 4H
7420-6.95m 10H
4,50m 4H, 4.10
m 4H, 3.91s 4H
3.80 s 6H
44 1600,1580,1510 8.85d J=8Hz 2H C=56.71 56.70 62
1565,1340,1200 8,554 J=8Hz 2H H= 4.01 4.50
1170,1135,1190 8.30d4 J=9Hz 4H 8= 7.97 7.97
865 8.264 J=GHz 2H N= 3.48 4.58
8,15~7.68m 4H
74373 J=9Hz 4H
7.274 J=0Hz 2H
4.65m 4H, 4.30
m 4H, 3.90s 4H
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