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ABSTHACT. The new clathrates based on di- and triethy!ene 
glycol ether of phenol su!phonic acid-~ an~ 1-naphto!- 
sulphonic acid-~- are presented.The four series of 
p-substitutea phenol esters were obtaine~ /Fig. I/. 
Generally, only the derivatives of triethylene glycol 
ether o~ naphtolsuiphonic aci~ give complexes with 
benzene or toluene /Tab. I/, but not with 
smaller molecules of acetonitrile or nitrometnane. 

INTRODUCTION 

The design and synthesis of mew classes of co~oun~s 
able to form clat~ates /clathran~s/ and also ot~r 
species complexing uncharged molecules are the subject 
oZ many investigations /fl-5/. 
In our invesr ol napatalene crown-type compounds 
derivatives ox aromavic sulphonic acids we have obtained 
several cyclic sulphonamides /6,7/. 
In this paper we report our. resul~s of synthesis and 
properties of suiphonester clathrands. 

RESULTS AND DISCUSSION 

The compounds obtained recently are shown in ~'ig.1. 
The compounds were obtained by direct esterification 
Of phenols by bis-sulphochloride using triethylamine 
as a base.The reaction proceeds smoothly and give good 
yields. However, the use of chloroform in the naphtol 
series was necesse:~g to dissolve the chloride. 
~iVe have observed that some of the sulp?onesters are 
able to form complexes with solvent molecule/s/ by 
simple recrysI~allisation from benzene or toluene. 
Theflcomplex formation and stoichiomet~y was checked 
b?? H-Ni",,~LR s p e c t r o s c o p y .  
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The results are shown in TAB. i. 
TAB. ii presents p~sico-chemical data of non-clathra- 

te compounds. 
Almost all of the phenolic ethers are oil substances. 
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c X = 0CH z 
d X NO2P 

FIG. I 

In these series only the compound qd can be obtained 
in crysballine s Sate. However, tri~b~ylene ether __2a 
forms oil, wich sio~$lY >' ~" '~ c~lan~e~ to glassy solid after a 
few weeks. 
it is very interesting that co m=plex formation, can 
generally be establish only in the case of triet]~lene 
g!~coi ethers of naphtol sulphonic acid /compounds ~_~-d/. 
In four series of compo~r~ds only two exceptions were 
found, namely the sulphonesters I d and 3d. Both compounds 
bear-~r p zn om~nol r~ng. 
It seems, that nitro group is responsible for the formatiol~ 
of comolexeo~.!zhougL the complex 5d-PhCH~ is not s tabl~. 
If io is orue, it is not claar, why ohe ~iphonester 2d 
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does not give a clathrate,. 
The aliphatic chain in the diethylene analogs is probably 
to short to enable the formation of the enou.~h large 
cavity in a c<fstal lai~ice.0n the other hand our attempts 
to obtain complexes with smaller molecule/s/ of nitro- 
methane and/or acetonitril failed in all cases. 
~2he stoichiometry of complexes ,..vi'bh benzene is q:2 
/ the ester 4-c gives q:I/, and those of toluene q:q. 
Based on }iL~-~pectra no simple stoichiometry could be 
detected for the complex Z~a-l~hC~i 
The complexes with benzene-and-bdluene are stable for 
several montAs. 
fhe syntheses of other examoles and cz~sbalographic 
s tud ies  will. be published in the future. 

'2AB. I 
Comp. m/p os frse Phil rap. PhCff 5 rap. 

temp. / 0/ 
I a 8 3 - 6  - - 

b oil - - 

c oil - - 

d oil - - 

2 a oil - - 

b oil - - 

c oil - - 

d 6z~-5 I : I 8 2 - 5  I : I z.d+-5 

3 a 125/01,e~.r. - 
I~6/ 

b 1~+'7-8 - - 

c 1 8 1 - ~  - - 

d 105 /clear. - 1 : I 110 
q25/ 

4 a f l20-1 1 : 2 q 2 0 - 2  x 9z~ 
b 11'7-9 1 : 2 76 -7  I �9 I 92 
c 75 -6  I : I 9[~-6 1 : I 160-1  
d V61-2 1 : 2 I/)8-9 1 : 1 150 

x - _no simple stoichiometry could be detected 

'Dhe }~].;,f:R spectra wex'e taken on 9~ESLA 80 /.Hz and J2,0L Pfs 
/90 Z]Hz/ apparatuses, i~he meit.ng points were measured in 
a ~5uchi S~-20 apparatus in capillary tube and are not 
corrected. <'he iR spectra were measured as a film or 
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in KBr pellets on Si{ECORD 78. 
All N~s spectra were measured in Dit:~0-d~. solution at room 
temperature with HDMSOas an external s~andard. D~&S0 v;'as 
choosen to avoid overlapping. However, in some oases 
/X=OCHT/ an increased measurement temperature was necessaiL~ 
to shi~t Ho0 signal. 
All compouhds were0dried byexposure to air for one day 
and in vacuo at 50 for the nem-t day. 

~','~' _ ~,re~ and so!vated compou~ds The changes in ~ l q  spectra of . . . .  
were not significant / no more tAan 0.05 ppr,=J. 
The purity of compounds was checked by TLC. 
All the compounds were synthetized by one of the foliov~'ing 
me thods : 
t'lethod A for compounds fl and 2: 
5 ~i of the bis-sulphoc~loride, 10 ~i~i of the appropriate 
phenol and 1.4 ml of triethylamine was stired for 3 hours. 
in 50 ml of benzene. The amine hydrochloride was filtrated 
off .The solution was chromatographed on al~lina /basic, 
activity i/ with benzene as eluent. The solvent was 
distilled of ~nder c!m~n-,ohe pressure. 
iJethod B for naphtolsulphonic derivatives ~ and 4: 
The amounts of starting materials as in the method A 
were ~tired in 100-1~0 ml of chloroform for 3 hours. 
The solution was washed with water, then vTith 5% HCI 
and again with water, dried over MgS04 and chromatograpb, ed 
silica gel using CHCI~ as eluent. 
The complex compoundsPwere obtained by cz~jstallization 
from benzene or toluene. 

TAB. ii 

C crop. IR N~r Ana !ys is Yie i d 
/ cm -I / / ppm/ The or. Found / ~;~ / 

la 1990,1450,1365, 7.95 d,J:8 C:58.94 58.67 
1265,1205,116~5, 7.65-7.12 m H:q-.59 4.66 
1 1 5 0 , 8 6 0 ,  SZl5 / 1 2  ; : i /  4 . 3 9  m S= 1 1 . 2 4  11. .50 

/Z~<H/ 4 .17m 4H 

Ib 7.92d,J=SHz G=60.19 59 92 159o,  oo,I 6o, 5. 5 
fl260,1190,1160 ...... ~*- w. 

J=SHz,8H,7.08 ~ "0. '21 1 1 . 0 2  1090,860,840 d,J=SHz,~H,~.41 S: "I 
m, ~H, 4.05m 4H 
2.~3 s,6H 

lc 1590,1509,1370, 7.92d,J=gP-z, C:52.13 5?.29 
1265,1250,1200, 4H,7.57d, H= 4.99 4.5~ 
1170,1100,680, J=9Hz,4H,7.12 S= 10.17 10.44 

62 

65 

6O 
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'2AB. ll-continued 

Gomp. !r 

qd 

2a 

2b 

2c 

2d 

~a 

1595,q545,q~-~q-O 
1365,qppu,1260 
1 1 7 0 , 8 7 0 , 8 ~ 5  

qqqO 157o 1 5 9 5 ,  . , 
, o.-:, 7 0  1 <_o,u, "1200, q "I 
q q 5 0 , 8 6 0  

1 > ~ u ,  qzu~5,1365 
1 2 6 0 , 1 " 1 9 0 , 1 1 2 0  
1 0 8 5 , 8 ~ 0 , 8 q 0  

q595,qSoo,q.575 
q 2 6 0 , 1 2 5 0 , 1 2 0 0  
1 1 2 0 , 1 q 0 0 , 8 7 0  
8z~5 

q590,qSgO,qSOO 
qgq-o, q 370,  q 350 
q 2 6 o , q q 7 0 , 8 6 o  
8%0 

1590,1580,1505 
1 360,1260,1250 
1190,qq%O,q090 
860,850 

i / l+ : ; '  7 
~.tl .t ,'4.Cl. Analys is 

2heor. ~o u~zd 

a:. 06m,gH, % 93 
"-lit 

g-, 
8.~2d J=9Kz C=50.91 pO.S~ 
A- ] t , 7 . 97d  J= ~= 3 . 6 6  3 .8z i  
8Kz z~H ?.52 s= 9.71 9.60 
d,J=O; iz  q-H N= %.2zl - %.08 
7. 366 J:~iz 

%. OSm m,H 
C = p o . o ~  po.jq 7-95d J-=SHz ' '- ~ : ...... ": .... 

L~.:; 7 . 6 5 - 7 . 1 2  K= ~.92 5.st5 
m 12K, ~.YTm S=1().zt3 1 0 . 7 6  

O L~q. %H, a . 1 ~  q}i 
- '  [ r') {7- p. :.. s #H 

J=us177 G=59 �9 60 58.41 7 . 9 5 a  ~"' 
, i -[ r ~-*; 7 3 . 5 d ( i  = _  I~: z - '  . . . .  ~. 2.o 5 . 6 q  
J---~SHz 8~ S= 9.98 1 0 . 0  
7.09d J=SHz 
i l _ s  i ' e  / i  q ,:,, .... ' - v s  [ : ~  T --i- �9 " ' i ' U i i i  

% . 0  m e tii 5.85 
s L H 2 . 3 0  s 
6H 

J-:~_z 5 57.19 7. ~ C-~57. I 
z~Pl 7. bTd J= H- 5.08 5.25 
9:~z ~_.~, ?. "l 3 s: 9.53 9.78 
Os 8H, z.'-.&2 
m gK, 5.92m 
gH,3.92 s 6K 

8.%5d J= flOHz 0:5"I.fl5 .51.12 
%H, 2.98d ~-~- H= <.00 4.02 
8~:z 4H, ?.50d S= 9.10 9.~2 
J=lO Kz #H, N= b .9S  3 . 6 8  
? . q 6 d  d=gHz 
%Ii, %.28m %H 
~ . u O u  gH, 3 . 8 2  
s q i i  
8.80d J:a.5Hz C:6#.m:6 6~.22 
2K~ 8.52d J= H=~. 5"I %. 80 
8.5Hz 2K, s= 9 . 5 6  9 . 8 6  
8 . 5 0 - 7 .  ) l m  6!1 
7.~I~ 6H 7.o7 
m 6H 4 . 5 2 m  q-K 
%.11m #H 

Yield 

7O 

79 

7u! 

6O 

77 
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TAB. li-c omt inue d 

C o mp. iR Niv[R 

3b 1590 ,158o ,150o  
156o ,1255 ,1175  
1140 .1080 ,860  
830 

3c 159o,15'75,15o5 
1500 ,1560 ,1265  
125o ,119o ,117o  
114o, lO95,865  
84.5 

3a 1605 ,1580 ,1510  
1360 ,1345 ,1200  
1170 ,1150 ,1190  
860 

4.a 1585,157o,15o5 
1375,1565,1275 
1 2 0 0 , 1 1 9 0 , 1 1 7 5 .  
1 0 8 5 , 9 6 0 , 8 5 0  

~b 1590,1580,1500 
1360,1250,1175 
11z~0,1080,960 
8~0 

;+c 1590,1570,1500 
1370,1270,1250 
1190,1160,11~0 
1090,960,860 

8.82d J:SKz 
2H~ 8.53d 
J=SHZ, 2H 
8.20d J= 
9Hz 2H, 
8.07-7.75m 
z~K,7.qSd J: 
8Hz 6H, 6.91 
d J=8Kz 4.1s 

F. r)~ ]_k. poi~l ~.HI  I Z~.DL:: 
, i_ J 

J+H, 2.92 s 6H 
8.82& j:8.5L{z 
2H, 8.55d J: 
8. SHz 2H, 8.18 
d J=SKz 2K, 
8 .05-7 .9 .5  m ~H, 
7.30-6-95 m 10H 
4 . . 5 0  I%l 4K,4..10 
m ,%H 3.80 s 6H 
8.80d J:SKz 2H 
8.5~d J=SHz 2H 
8 .31d  T o.~,, . --  
8.28d J:gKz 2H 
8 . 1 5 - 7 . 6 8 m  ~H 
7 .37d  j=gHz 4H 
7 .27d  J=9Hz 2H 
4..65r2 zbH 4 . 3 0 m  
zt.H 
8 .82d  g:8.SHz 
2K, 8.52d J= 
8.SHz 2K, 8.30- 
7.71m 6K, 7.~1 
m 6H, 7.07m 6H 
4..52m 4.11, 4.11 
m 41i, 3.928 4-H 
8.83d j=gHz 2H 
8.51d J=SHz 2H 
8.17d J=SHz 2H 
8.00-7.75 m %H 
7.21-6.81 m 10 
11, 4..45m ~H, 
~.17m 4.H, 3.88 
s 4H 2.25 s 6H 
8.82d J:911z 2H 
8.55d J:9Hz 2H 
8.18ddJ=8Hz 2H 

Aria ly s is Y ie !d 
The or. ~'0ui2d 

0=65.Q3 65.39 67 

C=62.4.~ 62 .00  60 
K= 4 .69  4.%1 
s: s.?? 9.o4. 

0=56.84. 56.76 72 
H= 3.71 4..08 
S= 8.43 8.24- 
N= 3.68 3.4.5 

0 = 6 5 . 8 5  63.%9 89 
K= z~.79 ' r  
s~ 8 . 9 ?  8. ?5 

0=6zi.67 64.83 79 
H= 5.16 5.24 
S= 8.63 8.82 

G~62. O0 61.85 82 
H= 4..94 5.51 
S= 8.28 8.22 
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TA~. II-continue d 

Comp. IR NNR 

#d 

Analys is Yie Id 
Theor. Found 

8.05-7.55m ~H 
7.30-6.95m I O H  
@.50m ~H, 4.10 
m @H, 3.91s @H 
3.80 s 6H 

1600,1580,1510 8.85d J=8Hz 2H 
1365,13~0,1200 8.55d J:SHz 2H 
1170,1135,1190 8.30d J=9Hz 4H 
865 8.26d J=9Hz 2H 

8.15-7.66m ~H 
7.37d J=9Hz @H 
7.27d J=9Hz 2H 
4.65m #H, 4.30 
m ~H, 3.90s ~H 

C=56.71 56.70 62 
H= ~.01 4.50 
S= 9.97 7.91 
~T= 3.~8 #.58 
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