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Abstract  - The electron impact mass spectrometrlc behaviour of f ive macrocy- 

c l ic  d i t h lo -d~es t e r s  i s  described a n d  d ~ s c u s s e d  in deta l l  wlth the  a t d  of 

exact  mass measurements, l inked scans a n d  co l l~ s iona l ly  ac t iva ted  decompo- 

s l t ion  experiments 

The analogies and d~ f f e r ences  in re la tmn to  the correspondmg catecholic te- 

t r ae s t e r s  are emphas~red .  

1 
In the  previous p a p e r  we reported the s y n t h e s ~ s  of a new series of macrocyclic su lphur-  

contaming compounds obtaiend by the reaction of 2-chlora-l,3,2-benzoxathiast~bole w ~ t h  

d lacyl  ch lor ides .  This  s y n t h e s ~ s  follows the mechanism shown in scheme 1 a n d  not only 

leads  to h ~ g h e r  y ~ e l d s  but  to pu re r  compounds as  well. Wh~le the mass spectrometry of 

macrocycles as  crown e thers  h a s  been wtdely investigatedzd,  only a few papers  have  
6.7 been publ ished on the  mass spectrometric behaviour of macracychc polyesters . 

P e r s ~ s t i n g  in our Interest  of the  mass spect rometrx  behaviour of catechol and 2-hydroxy- 
8-12 

thmphenol derivatives as well as macrocyclx  cathecollc wa have  

undertaken a mass spectrometric i n v e s t ~ g a t m n  on compounds 1-5. 
I n  the  present  pape r  the electron impact mass spectrometrlc behaviour  of 7,16-dlhydrodl- 

benzo [b,1][l.5]d1oxa[8,l2]d~th1a~~clotetradec1n-6.8,15,17-tetraone ( 1 1 ,  8,9,19,20-tetra- 

hydro-7H ,Ian-dlbenro [b.k] [ 1 , 3  dioxa [10.16] dtthia-cyclooctadecln-6.10,17,21-tetraone (21, 
8,9,10,11,21,22,23,2&-octahydro-7H,20H,d~benzo[b,m][l,~ dioxa[l2,20] dithla-cyclodocosin- 

6,12,19,25-tetraone ( 3 ) .  - 8,9,10,11.12,13,23,2~,25,26,27,28-dodecahydro-7~.22~-dibenro[b,o]- 

[ l , l l ]dmxa [14,2~d1thlacycloexacos1n-6.14,21,29-tetraone (4)  , 8,9,10,11,12,13,14.26,25, 
26.27,28,29,30-tetradecahydro-7H,23H-d~be b p 1 12 dmxa 15 26 dlthla-cyclooctacosin- t ~ l [ . l  [ . I  
6,15,22,31-tetraone ( 5 )  1s discussed in deta l l  wtth t h e  a ~ d  of exact  mass measurements, - 

. . l inked scans for  metastable analysis a n d  c o l l ~ s i o n a l l y  ac twated  decompos~tmn mass ana- 

lyzed ion kinetic energy spect ra  (CAD MIKES1 for ,on s t ruc tura l  i n v e s t q a t m n s .  

The analogles  on the differences in relat ion to the behawour of the corresponding cate- 

chollc tetraesters13 are emphas~zed .  
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Scheme 1 

EXPERIMENTAL 

All measurements were performed on a VSZAB 2F mass spectrometer operatmg in  the E l  mo- 

de at 70eV (200 "A)  and w ~ t h  a source temperature of 200°C. Samples were introduced under 

dmect electron impact ( D E I ) ' ~  cond~tions. 

Exact mass measurements were obta~ned by the peak match~ng technique a t  30000 resolution 
2 16 

(10% valley d e f ~ n ~ t m n ) .  Metastable transitions were detected by B/E and B /E lmked scans . 
The CAD MIKES was obtained by collision of 8 KeV ions with N in the second field free re- 

2 
gum. The pressure in the collision cell was such to reduce the mam ion beam Intensity to 

60% of i t s  usual value. Compounds 1-5 were analytically pure samples syntheslred as previou- 
1 

sly described . 

RESULTS AND DISCUSSION 

The most signlftcant peaks of compounds 1-5 are summarized in the table. 

mdecular mn,even though not pa r t~cu la r ly  abundant,  are always present, whtle the P + H ~  ~- 
7 

ions, which are qutte common in El mass spectra OF macrocycllc polyether-esters , are total- 

ly l a c k ~ n g .  The p rmary  loss of dehydrogenated 2-hydroxyth~ophenol and the formatlon 
13 

of the @/z + g +  mns were a t  f i r s t  s q h t  parallel to the behaviour of catecholx tetraesters . 
As already reported13, the only prtmary fragmentatmn pathway. of the la t ter  compounds, was 

the formatlon of the M/2 + H + ions, with abundances l ~ n e a r l y  related to length of the me- 1 
thylene chaln; this  behav~our was explamed by invoking a hydrogen rearrangement and a 

catechol oxygen ln addlnon to the smple  symmetrl~al cleavages with H-rearrangement. 
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Table 1. Fragment mns, m/z ( r e l a t i ve  in tens i ty ,  96) for compounds 1-5. - - 

Compounds 

For the  compounds under s tudy no  l i nea r  depend,ence was observed a n d  therefore for  the for- 

matlon of the M/2 + H + ions,  we propose the mechamsm as  shown m scheme 2.  [: 1 
The c leavage  of a n  es ter lc  bond ( t he  thmesteric bond i s  stronger than  the es ter lc  one) a n d  

the  presence of a keto-enolic tautomer~sm are followed by the c leavage  of a thioesterlc bond 

with rearrangement.  While the  M/2 + species or lg lna te  only from the M/2 + H + ions in L 1 IT 1 
case of c a t e c h o l ~ c  t e t r ae s t e r s ,  for the  compounds under  study they o n g i n a t e  a l so  from a p n -  

2 
mary process,  as proved by B /E lmked  scans. This  different  behaviour can be only due  to 

the  Presence of the  su lphu r  atom, a n d  we are therefore mclined to  suggest  t h a t  the  M/2 C I+ 
Lon s t ruc ture  may or lg ina te  from di f ferent  symmetrical cleavages,  as shown i n  scheme 2.  
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Scheme 2 

The prlmary loss i n  dehydrogenated 2-hydroxythlophenol 1s present only for compounds 2-5. 
An apprec iable  d ~ f f e r e n c e  exls t s  a l so  in t h l s  case with respect  to catecholic te t raes terz .  

For the c a t e c h o l ~ c  te t raes ters ,  the mns t hus  formed a r e  pa r t i cu l a r ly  abundan t  (60- lo@%],  

while i n  the present case them relative abundance  in qul te  low (1-18%). The mechanism 

of this f ragmenta tmn pathway i s  shown i n  scheme 3. 

The p e c u l ~ a r  behaviour  of the compounds under  s tudy 1s evident from the participation of the 

sulphur atom to  t h i s  process.  Intense peaks  a t  ~ / z  126 are present in the mass spec t r a  of  

a l l  the exammed compounds. Exact mass measurements for  the  co r r e spond~ng  tons give  the 

molecular formula C Y OS ( fo r  compound 3 a doublet  t s  particularly evtdent,  due  to C H 0s 
6' 6 6 6 

and C H 0 species in a 5 : l  ratio). 7 1 0  2 
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CAD MIKES (figure) for t h ~ s  species indtcates  the structure of 2-hydroxythtophenol. 

2 As for catechulx  te traes ters ,  no precursor is found for these 10"s by means of B / E  l in- 

ked scans. 
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Figure : CAD MIKES o f t ~ [ ~ ; ~ 6 0 ~ ] + .  f r o m  cornpoundr 1-2 



Excluding the p ~ s s l b ~ l i t y  of mpuri tes  contaxned in the samples, the only reasonable ex- 

planation for the presence of the molecular Ions for 2-hydroxythlophenol i s  the dtrect lo- 

nization of the neutral molecules of 2-hydroxythlophenol produced from some mnic species 

(e .g.  scheme 2). 

Other pnmary fragmentatmn processes a r e  present, w h ~ h  lead to : 1) .O'-C-(CH ) -c=o+ 
2 n 

species, presumably due to the cleavages of the 5-CO bonds, l i )   ion^ specles at m/z 152, 

for the formatmn of which a reasonable annulation process 1s invoked (cf. table) .  

In conclusion the tit le compounds prove to be well charactenzed by El mass spectrometry. 

The presence of sulphur atoms in the macrocycles leads to quite a different mass spectrome- 

tric behaviour with respect to that observed for the analogous catechol~c tetraesters. 
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