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Ahstrati-The synthesis of 1.2.9.16.17.24 . hcxathia[! l.Z.l] - 4.6.8.11.13.1~.19.!1.!3.!h3.U) dodccamcfhyl . 
mctacyclophanc by direct sulphuration of mesifykne. rhe first report of a rrngk-step synthesis of an aromatic 
macrocycle with alternating sulphidc and drsulphide linkws. IS reported Structure dctermmation of thus compound 
was achieved by mass spccrromctry. and by reductive degradation IO 3.3’drthiodimcsrtyltulphrdc and rcoxidation of 
~hr latter IO ~hc orrgrnal macrocycle Some evidence concerning the prohahk pathway IO macrocyclc formation IS 
reported 

As part of our work concerning the investigation of 

bridged aromatic macrocycles.’ a we previously synthcs- 

ized the mcthylenc bridged mesitylenic macrocycle I by 
autocondensation of ?-chloromcthylmesitylene in prcs- 
cncc of SnCl, (Scheme I). WC report here the synthcsi\ 

and structural characterization of the hexathia- 
metacyclophane 7. with a regular alternation of sulphidc 
and disulphide linkages. This compound was obtained 

during an attempt to synthesize an isomer of I in which 

methylene bridges arc replaced by sulphur. by direct 
culfuration of mcsitylene with sulphur chlorides. ‘The 
reaction of mesitylene with sulphur monochloride has been 

investigated by various authors.“ Ariyan et al.‘ obtained 

dimcsityl-tetrasulphide 2 (42%) and dimesityldisulphide 3 
(19%) by reacting mesitylene and sulphur monochloride in 

molecular ratio 2: I in ether at room temperature and in 

absence of catalyst. while lnamoto er al.” obtained mainly 

dimesityl sulphide 4 (64%). together with dimesityl 

disulphidc 3 (I?%), by reacting mesitylene and sulphur 
monochloride in molecular ratio IO: I in presence of iron 

powder at WYC (Scheme 2). 
Since the intermediate sulfuration products obtained 

did not undergo further reaction under the litcraturc 

conditions. WC chose conditions more appropriate to the 

direct formation of the macrocycle. Thus the reaction of 
mesitylene and sulphur chlorides in molecular ratio I: I 

was carried out in dilute solution of chloroform, under 

retlux. in presence of a trace amount of iron powder.* In 

this way a crystalline precipitate with high, sharp m.p. was 
obtained, which showed low solubility in organic solvents. 
Molecular weight determination (osmomctry in o- 

dichlorobenrene) indicated a value of about 660. correc- 

/ q Ch, 

Schcmc I. 
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ponding roughly to a tctramcr. Elemental analysis Further proof of the structure 7 is given by the mass 
suggested the presence of six sulphur atoms in the spectrum, reported in Fig. I. It shows the molecular ion at 
molecule. m ie 664 co~es~~i~ to the base peak, and an intense, 

These data did not agree with a sulphur-b~ged diagnostically important peak at m/e 331 f&4/2- I)]‘. 
macrocycle isomeric with 1, and the following tetrameric These data are in agreement with the cyclic structure 7, 
strucfures g-7 can be considered (Scheme 3). having alternate single and double sulphur bridges. In 

Reductive degradation of the compound obtained fact. it is well known*‘* that macrocyclic compounds 
afforded in good yield exclusively 8, whose structure was show very strong molecular ion intensities, and that for 
demonstrated by analytical and spectral data. This is double bridged sulphur macrocycles the preferred frag 
strong evidence in favour of structure 7 with a regular mcntation process is the homolytic cleavage of the Ss 
alternation of sulphide and disulphide groups. Reoxida- bond.” Other fragments present in the spectrum (m/e 649. 
tion of 8 gave in excellent yield the original compound 7 631, 617. 317. 299. 285) indicate losses of CH, and/or S 
and indicated irrefutably its cyclic nature (Scheme 4). from molecular ion and from the fragment at m/e 331. 

/ z CHa 

Scbcmc 4. 

50 130 210 290 370 530 610 690 % 

Fig. 1. Ma5 spectrum at70cV. KWC.of?. 
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Scheme 5. 

In order IO account for formation of the macrocycle 7 
both dimcsityl sulphidc 4 and dimesityldisulphidc 3 can be 
regarded as possible intermediates; moreover dimcsityl 
disulphidc 3 might also give the double sulphur bridged 
macro-cycle. previously synthesized by us* by mild 
oxidation of Wdithio-mcsitylenc. 

However. the reactivity of the IWO substrates with 
respect IO sulfuration with sulphur chlorides, tested under 
identical conditions of mcsitylcnc. indicated that di- 
mcsityl sulphidc 4 gives macrocycle 7 in identical yield IO 

mcsitylcnc. togetkr with considerable amount of un- 
characterized polymers, while dimcsityldisulphidc 3 
gives neither macrocycle 7 nor double sulfur bridged 
macrocycle. but only polymeric materials. 

These results indicate that the macrocycle formation 
occurs through dimcsityl sulphidc 4, as summarized in 
Scheme S. 
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.Matcrials and analyrical proctduns 

All solvents and available orgamc maIerials were commercial 
products purified by sr;mdard procedures. SCI, and S,Cl, were 

commercial producls used withouI purihcaIion. Dimesuyl sul- 
phidc’ and dunesityl disulphidc” were prepared according IO 

litrrature. .Molecular weights were determined by lhcrmoclcclric 
osmomelry in solubon of odichlorobcnrmw ar IUPC with a 
Mechrolah 302 EkmenIal analyses were obtained commercially. 
Mass spccrra were ohIamcd at 70 cV by direcI insertion into he 
source of a Varian MAT CH 711 douhk focusmg mass 

spcctromercr. The evaporation Iemperature was 3OfPC. NMR 
specrra were recorded wiIh a Varian E.M 364l insIrumcnf wIIh 

IeIramcIhylsilanc as inkrnal sfandard. 

Rracrion of mcsitylent with sulphur monochloridc and sulphur 

dichloride 

In a red glass flask. fined wuh a magnchc slirring bar, a dropping 

funnel and a condenser. were placed I? g (0.1 mole1 of moirykne 
in 100 ml of CHCI, and co 5 rns of iron powder. The Rask was 

flushed wiIh N, and then a solution of I3 5 g (0. I mole) of sulphur 
monochlondc in ICQml of CHCl, was added dropwisc in IWO 
portions over a pcnod of 6 h. The mixrurc was refluxcd under 

sruring unril Ihe evolution of HCI was compkre. The Ii@ yellow 
precipifaIe ohlained was filtered from Ihc hot solution. washed 
with CHCI, and druid. RecrysIalliraIion from I.2dichlorobcnzcne 
gave 2.960 IllI%) of 7 a1 light yellow microcrystals. m p 
3!l-22°C. The same producI was oh&sir& in a smaller ykld (3%) 
by reacting mesiIyknc wiIh sulphur dichloride under kknrical 
condiIions.Calc.forC,H,~;C.6~.0?;H.6.0n.S.?~.9!.Found:C. 
65 IX: H. 6.12; S. X6s8. 

Reduction of 7. 

To a well-rIirred mixture of 1.33 g lo.002 mok) of 7 and 4 g of 
zinc-powder suspended in 4Oml of benzene. in ice haIh. were 
added dropwise 40 ml of aq HCI (37%). When tbc addition was 
accomplished. lhc mixture was kcpI warm for 3Omin. The 

benzene layer was scparakd from Use water layer, and dried with 

Sa$O.. AfIer conccmration in racuo the residue was chromatq. 
raphed on silica gel. Elukon with petrokum ether (h.p. 4&&X) 

gave white crystals of 8. 0.92~ (70%). mp 98-IOOC. Calc for 

C,.H,,S,: C. 64.63: H. 6.63; S. 2R.75. Found: C. 64.45; H. 6.6fI; S. 
2U.S6%. SMR tCCI.1: 6 6.48 (I H Arl. 2.98 (I H SH). 2.23 (9H 

CH,). 

Rroxidization o/ 8 to 7 

To a hoI solution of 0.928 fO.0027 mole) of 8 in 5Oml of 

benzene. was added dropwise with slirring I, in EtOH unIil the 

brown colour of I, pcrsisrcd. The yellowish precipitale oblaincd 
was hhcrtd. washed with a diluIe solulion of thiosulphate. then 

with water. ethanol and dried. The crude product rccrys~allizcd 
from 1.2dichlorobcnzenc gave 0.55g (6096) of light yellow 

microcryslals. m.p. 321-2X. whose analytical and spectral daIa 
were idenrical IO Ihosc of 7. 

Rtaction uf dimcsityl sulphide 4 with sulphur monochloridt and 

svlphur dichloride 

To a well-slirred solurnn of 2.7~ to.01 mole) of dimesilyl 
sulphidc in 50ml CHCI,. comaming a trace amounI of iron 

powder. were added dropwisc I.35 g (0.01 mok) of SxCI, in 20 ml 

CHCI, in two portions over a period of S h. using Ihe same 
equipmenI as atnave AfIer co. 5 h 0 60g (I&X) of crystalline 
prccipiIaIc. m.p. 321~?C. were ohlaincd. which showed analytical 

and spcc~ral data idenrical IO Ihosc of 7. The same producr was 

obtained m a smaller yield (3%) by rcacIing dimesityl sulphidc 
with sulphur dichloride under idenIical conditions. 

Reartion of dimcsityl disulphidc 3 with sulphur monochloride and 

snlphur dichloride 

Dimesityl disulphide was treated in UK same way as dimcsiIyl 
sulphdc. l_nr~ formalion of precipiIaIe was IKII observed By 

concenIraIion of reacoon mixlure. polymeric materials. Io&cr 
wiIh unreactcd dimesiIyl disulphide (IO%). were recovered. 
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