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Novel Polysulphur Bridged Metacyclophanes from the Iron-catalysed 
Reaction of Bis-(2,4-dimethoxyphenyl) Sulphide with Disulphur Di- 
chloride. Evidence for the Cleavage of the Carbon-Sulphur Bond by 
Elect ro p h i I ic Agents 

By Francesco Bottino and Sebastiano Pappalardo,' lstituto Dipartimentale di Chimica e Chimica lndustriale 
dell'Universitb di Catania, Viale A. Doria 8, 951 25 Catania, Italy 

The iron-catalysed reaction of bis- (2,4-dimethoxyphenyl) sulphide (3) with disulphur dichloride(S,CI,) in dilute 
chloroform solution has been investigated. Surprisingly, the reaction gives 4,6,11,13,18,20-hexarnethoxy-l,2,9,16- 
tetrathiaC2.1 .l]metacyclophane (4) as the major product, accompanied by minor amounts of 3,5,10,12,17,19,24,- 
26-octamethoxy-l,8,15,22-tetrathia[l.1.1.1 Imetacyclophane (5), 4,6,11,13,18,20,25,27-octamethoxy-l,2,9,16,- 
23-pentathial2.1.1.1 Imetacyclophane (6), and 5,7.14,16-tetramethoxy-l,2,3,10,11,12-hexathia[3.3]metacyclo- 
phane (1). The 'H n.m.r. and mass spectra of compounds (4)-(6) are briefly discussed. The unexpected 
formation of compounds (1) and (4) suggests the occurrence of an unusual cleavage of carbon-sulphur bonds, 
operated by electrophilic species on sulphur-bridged oligomers, and subsequent rearrangement of the involved 
intermediates to the cyclic derivatives. This interpretation is supported by the successful chlorinolysis under mild 
conditions of the sulphide (3) by means of sulphuryl chloride, affording 1.3-dichloro-4,6-dimethoxybenzene (8) 
and bis- (5-chloro-2,4-dimethoxyphenyl) disulphide (9). A probable reaction pathway is proposed. 

OUR earlier studies have been concerned with the 
chemistry of sulphur-bridged met ac yclophanes. The 
syntheses of a number of polysulphur bridged ring 
systems have been accomplished by condensation of 
dithioresorcinol derivatives with sulphur chlorides,1-2 
and by mild oxidation of the appropriate d i t h i ~ l s . ~ - ~  

of bis-(2,4-dimethoxyphenyl) sulphide i3) with S,Cl,, 
in order to detect the possible formation of cyclic poly- 
sulphur compounds. Apart from compound (1) , three 
other macrocycles (4)-(6) were isolated, the structures 
of which were confirmed by lH n.m.r. and mass spectro- 
scopy. Furthermore, the unexpected formation of 

s-s-s 

s-s-s 
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Furthermore, a variety of cyclic polysulphur derivatives 
have been obtained in a single-step reaction by sulphur- 
ation of activated substrates with sulphur chlorides 
under catalytic conditions.g-8 Recently we obtained 
compounds (1) and (2) by treating m-dimethoxybenzene 
with disulphur dichloride (S,Cl,) in dilute solution, in 
chloroform, in the presence of iron powder as a 
catalyst .8 

We have now investigated the iron-catalysed reaction 

Me0 

S S 

( 5 )  x = 1  
( 6 )  X = 2  

compounds (1) and (4) from the reaction of (3) with S,C1, 
suggests the occurrence of an unusual cleavage of C,,-S 
bonds by means of electrophilic species; this is fully 
verified by the results of the reaction of the sulphide (3) 
with sulphuryl chloride. 

RESIJLTS AND DISCUSSION 

The required sulphide (3) was easily obtained free 
from linear polysulphides,8 so as to avoid tedious pro- 
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cedures of purification, by treating nz-dimethoxybenzene 
with thionyl chloride in  the presence of iron powder. 

The sulphide (3) was treated with S,C1, in a 1 : 1 molar 
ratio in dilute chloroform solution in the presence of 
traces of iron powder. On gradual concentration of tllc 
reaction mixture, a large amount of amorphous polymcric 
material deposited, which was removed by filtration. 
1;urther evaporation of the filtrate yielded a crystallinc 
precipitate, extraction of which witli boiling dioxan 
followed Iiy recrystallieation from the same solvcnt 
afforded yellow crystals, n1.p. 208--210 O C ,  identical in 
all respects to an authentic sample of 5,7,14,16-tetra- 
methoxy-1,2,3,10, Z 1,12-hexathia[ 3.3]metacycloph~~ne 
(1) .2*8 

After extraction of the crude mixture with dioxan a 
less soluble residue remained (.5.67$) wliich was recrystal- 
lizecl from nitrobenzene to yield yellow microcrystals, 
infusible up to 340 "C. Analytical and mass spectral 
data suggested this compound to be 3,5,10,12,17,19,24,- 
26-octamethoxy-l,8,15,22-tetrathiajl.l . I .  1 ]metacyclo- 
plmne ( 5 ) .  No 'H n.m.r. spectra could be obtained for 
the compound owing to its low solubility. 

By column cliromatography of tlie mother-liquor on 
silica gel ( 1  : 1 ethyl acetate-light petroleum as eluant), 
besides an additional amount of compound (1) (total 
yield 1.50/,) two other crystalline compounds were 
isolated; these were shown to be the 13-membered 
4,ci,11,13,18,20-hexamethoxy-l,2,9,l6-tetrathia~2.1.1~- 
rnetacyclophane (4) (70/,), 1n.p. 275-277 "C, and its 
higher 17-membered homologue 4,6,11,13,18,20,25,27- 
octanietlioxy-l,2,9,16,23-pentatl~ia[2.1.1. llmetacyclo- 
phane (6) ( I .  1 yo), m.p. 303-305 "C (decomp.). Con- 
vincing evidence for the suggested unsymmetrical 
structures (4) and (6) was provided by lH n.ni.r. and mass 
spectroscopy. The mass spectra (70 e\') of compounds 
(4)-(6) are listed in  the Table. These cjrrlic sulphur 

Mass 5pectra ( 7 0  eV) of compounds (4)-(ti) 
Compound tn/e (rel. intensity) 

(4) 540 (3 ) ,  539 (7) ,  638 ( 2 5 ) ,  537 (32), 336 (100. M + ) .  
623 ( 5 ) ,  522 (7) ,  521 ( d o ) ,  604 ( S ) ,  494 (2) ,  493 ( 5 ) ,  
320 (2), 269 (3),  268.6 (4), 268 ( lo ) ,  261 ( 2 ) ,  
260.5 (1.5), 246.5 (1.5). 168 (3 ) ,  I53 ( 2 ) ,  125 (2) .  

676 (3 ) ,  676 (8) ,  674 ( 2 3 ) ,  673 (37), 672 (100, M + )  
6.59 ( 2 ) ,  658 (4), 657 (6) ,  642 ( 2 ) ,  504 ( 2 ) ,  490 ( S . 5 ) ,  
489 (2) .  488 (4), 458 ( 2 . 5 ) ,  337 ( 5 ) ,  336.6 (7) ,  M A  
(19), 328.5 ( 2 ) ,  321 (3 ) ,  293 (3 ) ,  275 ( 2 ) ,  168 (:I), 
153 ( 3 ) ,  125 ( 2 ) .  

708 (4), 707 ( l l ) ,  706 (38), 705 (39) ,  704 (100, AT+), 
689 ( 2 ) ,  674 (3), 673 (S), 672 (4), 536 (6 ) ,  521 ( 3 ) ,  
507 ( 2 ) ,  506 (8) ,  505 ( I I ) ,  604 (42)), 493 (3 ) ,  490 
( 7 ) ,  489 (8), 461 (3) ,  446 ( 3 ) ,  353 (7 ) ,  352.5 (8.5), 

170 ( 5 ) ,  169 ( 2 ) ,  168 (3 ) ,  I63 (4) ,  138 ( 2 ) ,  125 ( 2 ) ,  
64 ( 3 ) .  

( 5 )  

( t i )  

3 5 2  (27), 338 ( S ) ,  320 ( 2 ) ,  290 (3 ) ,  275 ( 2 ) ,  2 0 2  ( 2 ) .  

tlcrivatives display a Iiigh stability to electron impact, 
as shown by v t y  strong molecular ion intensities, by 
tlie presence of intense peaks corresponding to (*W/2) + 

fr:qpwnts (clearly attributable to double cliarged mole- 
cular ions), and 1)y a negligible fragmentation pattern. 
'I'liesi* features are i n  agreement witli the proposed 
structures, since it is well known that niacrocyc-lic com- 
po~irids of tlii.; type I w l i a v t b  similarlj~."." 

The loss of a methyl group from the molecular ion is 
coiiinioii to compounds (4)-(6) ; moreover in compound 
(4) the subsequent loss of carbon monoxide, peculiar to 
dimet hoxybenzene derivatives,1° is also present (mle 
493). In compound (6) the intense fragment a t  mle 
504 arises from the cleavage of the disulyhide bond and 
loss of a 4,6-diniethoxy-dithioresorcinol biradical. 

The 130 MHz 'H 1i.m.r. spectra of compounds (4) and 
(6) in CI>Cl, are consistent with the proposed unsym- 
nietrical structures. Compound (4) shows three singlets 
for the aromatic protons at 6 7.23, 6.83, and 6.51, with 
an integrating ratio of 2 : 1 : 3, and three other singlets 
for niethoxy-protons at  8 3.96, 3.92, and 3.88, in the 
ratio 6 : 6 : 6. The assignment of the aromatic signals 
to the respective protons was made by considering that 
a small long range coupling between the methoxy- 
groups and the ovtho-protons occurs in these molecules, 
which causes broadening of tlie corresponding signa1s.l'. l2 
Thus, the downfield signals a t  8 7.23 and 6.83 are assign- 
able to the C-832 and C-15 intra-annular aryl protons, 
respectively, and the slightly broadened signal at  6 6.51 
to tlie external aryl protons. 

These spectral features differ from those of the cor- 
responding hydrocarbon [2.1.1 Jmeta~yclopl iane,~~ since 
structural variation by replacement of methylene witli 
sulphur linkages causes a downfield shift and inversion 
in  the absorptions of the intra-annular aryl protons of 
(4) with respect to those of the hydrocarbon. 

Compound (6) shows the expected four singlets for 
the aromatic protons at  6 7.00, 6.52, 6.46, and 6.39, with 
an integrating ratio of 1 : 1 : 1 : 1, and four singlets for 
the niethoxy-protons a t  6 3.95, 3.91, 3.86, and 3.82, 
integrating for 3 : 3 : 3 : 3. Also in this case the down- 
field signals at 6 7.00 and 6.52 are assignable to the C-8,- 
29 and C-15,22 intra-annular aryl protons, respectively, 
and the upfield signals a t  6 6.46 and 6.39 to the external 
protons. Compounds (4) and (6) appear to be very 
useful models for tlie elucidation of the stereochemistry 
of some related open-chain andlor cyclic sulphides and 
disulphides. 

Previous studies on the iron-catalysed sulphuration 
of diniesitvl sulphide and dimesitylmethane by means of 
sulphur chlorides have shown that the cyclization of 
these substrates to the corresponding 18-membered bis- 
rlisulphide derivatives is determined by steric  factor^.^*^* l4 

In the absence of steric restraints, tlie reaction of the 
sulphide (3) witli S,C1, yielded the smaller 16- and 17- 
membered ring systems (5) and (6) ;  moreover, the 
react ion surprisingly produced also the cyclic 12- 
membered bis-trisulphide (1) and the 13-membered 
disulphide (4) (the major product). The formation of 
the latter two compounds could be explained on the 
assuniption that the sulphide (3), or probably sulphur- 
bridged oligomers, undergo inter alia cleavage of carbon- 
sulphur bonds by electrophilic species present in the 
reaction mixture. However, a literature survey shows 
that only in alkyl-aryl sulphides does cleavage of the 
carbon-sulphur bond occur using electrophilic agents 
( z f i z ,  acid c a t a l v ~ t s , ~ ~  diazonium salt ,16 chlorine 17-21) ; 
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720 J.C.S. Perkin I 
to our knowledge such a phenomenon has passed un- 
noticed for diaryl sulpliides. 

In order to verify the above hypothesis, the action of 
electropliilic agents on the sulphide (3) was investigated. 
Sulphuryl chloride was chosen for our experiments, 
because it gave a cleaner reaction than the corresponding 
sulphur chlorides, and because the formation of by- 
products, such as oligomers, could be minimized.22 
Therefore, the sulphide (3) was treated with one equi- 
valent of sulphuryl chloride at  0 "C in carbon tetra- 
chloride. The reaction afforded bis-(5-chloro-2,4-di- 
methoxyphenyl) sulphide (7) in 35 yo yield; unchanged 
(3) was recovered, and no products from cleavage of the 
carbon-sulphur bond were detected. However, wlieri 
the sulphide (3) was treated with an excess of sulphuryl 
chloride, besides uncharacterized amorphous material, 

substituents and/or the strength of the electrophilic 
agents affect this unusual reaction in diaryl sulphides. 

EXPERIMENTAL 

All solvents and available organic materials were cotiinier- 
cia1 products purified by standard procedures. 1 -Chloro- 
2,4-diniethosybenzene 22 was prepared according to  the 
published procedure. All experiments were carried out in 
red glass flasks. Mass spectra were obtained a t  70 eV by 
direct insertion into the ion sourcc of a LKR 9000s instru- 
ment. Independent molecular weights were determined by 
thermoelectric osmonietry for solutions in o-dichloro- 
benzene a t  130 "C with a Mechrolab 30% instrument. '13 
N.1n.r. spectra were recorded on a Briiker WP-80 instru- 
ment (SiMe, as internal reference). 

Bis-( ~,4-dirnethon~~ph~~zyl) Sulplbide (3) .  -Thionyt chloride 
(8.85 g ,  0.075 niol) in c.hlorofnr~ii (20 nil) was acltled clropwiw 

r 1 

+ 

1,3-dichlor0-4,6-dimethoxybenzene (8) , and bis-(5-chloro- 
2,4-dimethoxyphenyl)disulpliide (9) were formed in  
34 and 15% yields respectively; neither (3) nor (7) 
were detected amongst the products. The reaction 
products were identified by lH n.ni.r. and Inass spectro- 
scopy, and by comparison with authentic samples, 
synthesized by appropriate unequivocal sequences (see 
Experimental section). 

In view of the isolation of these compounds, it appears 
highly probable that the sulphide (3) is first converted 
into (7) , which through a chlorosulphonium intermediate 
undergoes quantitative cleavage to the sulphenyl 
chloride, wliicli then disproportionates to the correspond- 
ing disulphide (9) (Scheine). 

These results, while confirming the susccptibility of 
thc bridged heteroatom to tlie action of elcctrophilic 
agents, can also account for the formation of compounds 
(1) and (4) from tlie reaction of tlie sulpliide (3) witli 
S,Cl,, through a similar mechanism. 

CVe believe tliat the strong electron-releasiti~ effcct of 
methoxy-groups may play a role in the cleavage of 
carbon-sulpliur honds by electropliilic agents, and it will 
be o f  interrhst to examinti to what t.stent the nature of tlie 

to a stirred mixture o f  ~11-tliiiirthoxybetize~e (6!t g, 0.5 11101) 

:tnd iron powder (ca. 50 ing), cooled in a n  ice-bath. The 
mixture was stirred uiicler nitrogeii until evolution of 
hydrogen chloride was judged complete. After pouring 
into water ( 1  00 nil) ,  the mixtiire was extracted with tliethyl 
ether, dried (Na,SO,), and the solvent evaporated off. 
Removal in W G U O  of the excess of m-tlitnethoxybenzene left 
an oily residue, Lvhich was chrornatographed on ;t column of 
silica gel [dietliyl ether-light petroleum ( 1  : 1 v/v) as eluant] 
to afford the sulphide ( 3 )  (12 g), n1.p. 109--110 "C (from 
methanol) (lit.,8 109-110 "C) (Found: C, 62.6;  H, 5 . 8 ;  
S, 10.4. Calc. for C,,H,,04S: C ,  62.7; H ,  5.9; S, 10.5?'4). 

Reaction of ( 3 )  with S,Cl,.--The sulphide (3) (3.06 g, 0.01 
mol) and S,Cl, (1.35 g, 0.01 niol) in chloroforni (50 nil) were 
tlroppecl sepnrxtely but synchronously from two dropping 
funnels (luring 2 h into chloroform (400 nil) containing a trace 
amouiit of iron pcnvtler. with efficient stirring, under nitro- 
gen. The niisture M';LS :illo\vetl to react a t  room temperature 
for ;L \jciel;. Evaporx.tion o f  the iiiisture to 150 nil gave 
a m ( ) r p 1 iou s I i i ;L t er i : 11, M' I ii c 1 i \\'as re m ( vet1 by fi 1 t ra t ion. 
1:urtlier concentration o f  the filtratc t o  50 ni l  gave ;L crystal- 
line precipitate (240 nig). listractioii o l  the precipitate 
I v i t l i  boiling t1iox;in ; i l t o r c l c ~ l  yello~v cr\~stals o f  5 , i ,  14,lti- 
tetr:iiiietlio\y- I ,2,3,IU. I I ,  1 J-licsatliin[:3 :~lriietac\~cloplia~~e 
( I )  (30  nigj. iii.11. 208---2IO "C', It-a\ring ns a resitliie 3,5,108- 
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1 2 , 1 7 , 1 9 , 2 4 , 2 6 - o c t n n z e t h o , ~ ~ ~ -  1,8,15,22-tefruthiu[ 1.1.1.l]meta- 
cyclopliane (5) (190 iiig) (5.fi06), 1n.p. b 8 4 0  "C (from nitro- 
benzene) (Found: C ,  57 .4 ;  H ,  4 .9 ;  S ,  18.9. C,,H,,O,S, 
requires C, 57.1 ; H, 4.8;  S, 19. IS;). 

The mother-liquor w a s  evaporated and I-he residue 
chromatograplietl through a silica gel c.olunin (1 : 1 ethyl 
acetate-light petroleum as eluant). The first fraction 
provided a cr!-stalli ne solid, which after recry stall ization 
from diosan gave a further 45 nix of ( 1 )  (total !rield 1.5c),,) 
The second fraction gave 4 , 8 , 1 1 , 1 3 , 1 8 , 2 O - / ~ e x t c ~ n e t I i o ~ ~ - 1 , 2 , -  
!I,lB-telv~tt/iiaj,L'. 1.11nze/ucyclop/rn1ir (4), as light yellow prisrns 
(250 riig, T O , , ) ,  1ii.p. 275 -277 ''c' (from benzene) (Found 
C ' ,  5 3 , & ;  H ,  4.6; S, 2 3 . 7 .  C2,,H24U,jS4 requires C,  5 3 . 7 ;  
H ,  4.5; S, 23.$Io, , ) .  'l'lie tliircl fraction ;ifforded o f  4,6,11,-  
13, 18,%O,25,27-oclrni~irtho,t.?,-l , ? , $ I ,  I(i,Y3-Pe,il(it/iza[2. I .  1.11-  
i / ietac.vclop/raiz~ (1;) (40 nig, 1 ,  I c,lo),  111 .I,. 303 - 305 "C, (cle- 
comp.) (frotii t,eiizeiic-clichlororiietlianc) (1;oiincl: C,  54.2 ; 
12, 4.65; S, 22.9 .  t:32H,208S5 rcquires (', 54.5; € I ,  4.6; S. 
2 2 . 7  " J O )  . 

fteactiotz oj. (:I) ~witl/ 1 M o / .  Ilyti.i!. [gS02('12.- .-'l'c) a solutioii 
o f  (3) ( O . i ( i  g ,  2 . 5  nimol) i i i  c;trl)on tet~-:icliIoritle ( 1 0  n i l ) ,  
cooled in a n  it.e-I)xtli, \v;i.s atltletl dropwise during 15 niin ;L 
solutioii o f  S02t'12 (0 .38  g ,  2.5  iiiniol) in carbon tetracliloride 
( 1 0  1111). Tlic niisture WLS stit-retl for 2 11, then concentrated 
11 n tl e r red u c ec 1 press 11 re a ncl c. 1 iron i ;i t ( ,gr apl 1 et 1 o I 1 s i 1 i c a ge 1 
iising diethyl etlier--1iglit petroleuiii ( 1  : 1 v/v) as  ;i11 eluxnt 
The first fraction gave unchaiigecl (3).  1;urtlier elution 
afforded his- ( ~ - C h l ~ Y ( ~ - 2 , 4 - d ~ l I i r t / i O , ~ ~ v ~ / i ~ I i ) J l )  szdP/iide (7) 
(:I5'?") as prisiiis, 11i.p. 17 1--I 73 "C (from etlianol) (Found: 
C ,  51.5; 1-1, 4 . 3 ;  C1, 18.7; S, 8.4. (.J41&.1204S requires: 
(., 51.2;  H ,  4 . 3 ;  C1, 18.9; S ,  8 . 5 " ; , ) ;  i n / e  3'78 (149/0), 37i 
( I g ) ,  3iti ( t i t i ) ,  375 (I:)) ,  374 (100, M ' ) ,  361 (8), 359 (13) ,  
340 ( O ) ,  3 3 )  (5) ,  328 ( 7 ) ,  326 (i), 321 (19), 202 ( t i ) ,  187 (8, 
1 1 f 2 i ) ,  antl 152 (6 ) ;  8((:L>Cl,) 7.08 ( 2  H ,  s ,  A r H ) ,  6.53 ( 2  l f ,  
s, ArH), 3 .92  ((i H ,  s,  OMc), antl 3.87 (6  H,  s ,  Ohie) .  

ZteccctioTz of (3) ulitli U I Z  I ~ x c e s s  o j  Si~,CI,.--?'he sulpliitlc. 
(3) ( 0 . 7 6  g, 2 , s  nimol) in carbon tetrachloride (40 1111) \vas 
treated with ;I solution of SO,Cl, (1.55 g ,  0 . 0 1  niol) in carbon 
tetracliloritle (10 nil), using the above procedure. The 
mixture was stirred for 2 h a t  room temperature, then 
clecan tetl from mi oily polyineric iiiaterial, ant1 evaporatcxtl 
to  tlrynesh iincler reduced pressure. '1.h.e crystalline residue 
wis c.lironiato~r~ipliecl on si1ic:L gel, using liglit petroleutii-- 
tliethyl thtlier ( 3  : 1 v/v) as  an eluant. I'he first fraction gave 
350 mg (:34()()) o E  I , : I- t l ic~iloi-c~-4,O-tl imetlio~~be1izt~1i~ (S), 
111.1'. 117.5---1 18.5 "C (from etliaiiol) (lit.,22 118 "C) (1;ouiid: 
C ,  40.4;  1 1 ,  3 8; C1, 34.1. Calc. for C8HsC1202: C ,  46.4;  

207 (!I), 2 0 6  ( 1 0 0 .  & ' \ I , ) ,  1!)3 (10). 191 (15), 167 (4) ,  165 (2ti), 
163 (40),  150 ( A ) ,  ant1 14s (8); 8(C~lX13) 7 . 3 5  ( I  H ,  s, XrIH), 
6.54 ( 1  H ,  s, :lrfI), a r i c l  3.91 ( 6  14, s, Ohle). 

1;urtlier elution Ivitli incrmising ;iiiiounts o f  tlictliyl etlicr 
provided 150 iiig (15'j.h) of light yellov\v crystals, n1.p. 180-- 
182 "C, itlentic~al i n  ;ill respect to ;in autlientic: sainple of 
b i s- ( 5 - c 11 lo ro - 2 ,4 - ( 1 in i c' t 1 t o  s y 1) he nj, 1) (1 i su 1 p h i (1 e s y n t h e - 
sizcd by appropriate unequivocal sequences (see t x l o w ) .  

Cli1ovide.--- 
C.hlorosulplio~iic acid ( 14.56 g, 0. 125 iiiol) was atlcletl chop- 
\vise under s t  irriiig to I-cliloro-~,4-dimettiosvl~eiizene 
(8.6 g ,  0 . 0 5  niol) ,  cooltt t l  in an ice-batti. After the atldition 
was complete ( I  5 inin), the niiutuie ~ v a s  poured iniiiietliately 
onto ice. The precipitate oht:tinetl was e s t r x t e d  \\it11 
chloroform ;tntl ( 1  ried (c':~Cl,). Ev,Lpoi-:l.tion left the ci-utle 
desired compound (GtiO/,), recrsstallizntion (decolourizing 
with charcoal) o f  which froiii chloroforni afforded pvisuzs, 

E l ,  3.9;  (I, s4..'"/o); w / e  210 (llC(',(,), YO!) ((i), 208 ( 7 0 ) ,  

( 9) , 

5- CIi 10 YO - 2 ,4- d iutetli oxyhe n 7e I I rszd/I/i 0 vljd 

11i.p. 154-155.5 "C (Found: C, 35.2; H, 3.1; C1, 26.0;  
S, 1 1 . 7 .  C,H,CL,04S requires C, 85.4; H. 3.0; Cl, 26.15; 
S, 11.533); w i l e  274 ( S y b ) ,  273 ( 5 ) ,  272 (45),  271 ( C i ) ,  270 
(66, Mi-), 247 (39),  236 ( l o ) ,  235 ( loo) ,  189 (22) ,  185 (6) ,  
187 ( 5 7 ) .  174 (15),  173 ( G ) ,  172 (48), 158 (20), 157 ( l o ) ,  
15G ( 5 5 ) ,  143 (21) ,  142 ( 8 ) ,  141 (37),  128 ( l o ) ,  127 (5), 120 ( l 6 ) ,  
I13 (23) ,  !I7 ( l o ) ,  and ti4 ( 2 2 ) ;  B(CL)Cl,) 7.!)3 ( 1  1-1, s, ArH), 
6.60 ( I  H ,  s, A r H ) ,  4.08 ( 3  H, s, C)NIe), and 4.03 ( 3  MI s,OMe). 

5-C// /uvo -2  , 4 - ~ i ~ ~ ~ ~ ~ ~ / ~ ~ ~ , ~ ~ y ~ l ~ i o ~ ~ / t ~ ~ ~ i ~ l  .-To ;t well sti rretl 111 i s -  
tiire of ~ - ~ : l i l o r o - 2 , 4 - t l i m e t h o s y b e n z e l i i l ~ ~ l i ~ ~ r i ~ l  c*liloriclr 
(8.91 g ,  0.04 niol) antl zinc (lust (36 g) in hcnzcme (100 nil) ,  
c ~ ) o l e t l  in  :in ic:c-b;ttli, i 4 x  ;ititled tlropwise :37°<1 H('1 (ti0 
1111). Wlien tlif: aLtltlition was ;tc:coiiiplislietl, the misture 
U Y ~ S  \vartiietl (50  T) for 30 inin, aiitl then ste;im-tlistilletl. 
'l'lie tliiol \\'as cstracttxl wi th  cliloroforiii, washed \vitli 
\v:iter, ;iiid t l i  ied (Na,SO,) .  12eino\.A o f  tliv solvent i l l  

i ~ t ~ c z t o  left pile yellow crystals ( T I  n i  .p. 9!j -~ 1 0 1  Y', 
b.p. 118 "(. ; I t  8 niiiiHg) (1;ountl: C', 4 i . 8 ;  H ,  4.5;  

( ' 1 ,  17.2; S. 15.G. C:ilc. for (.fiH9C102S (', 46.9; €4, 4.4; 
( ' 1 ,  17.3;  S, 15.77(',); ~ H / C  306 (:38(;,,)), 205 ( l l ) ,  204 (100, 

141 ( ! I ) ,  I29 ( 8 ) ,  ; i l i t l  !I7 ( 8 ) ;  8(C'1)~~1:l) i . 2 ( i  ( I  k-1, S, t l r l - l ) ,  
111'). 191 ( l ! ) ) ,  I!)O (5) ,  IS!)  (SO), 169 ( I S ) ,  l(iS (II), l l i l  (39) ,  

(i.4!) ( 1  1 I ,  5, . I r H ) ,  3.8!I ( G  13, s, o R l C ) ,  ;LII(1 3.5!) ( I H, s, 
SH). 

( 0 )  . - -5- 
~~~hloro-Y,4-(li tiiet~ios~~tliioplieiiol (0 .5  g,  2.5 niriii)l),  tlissol\*ctl 
i n  diinetlivl sulphoside (4 ni l ) ,  \vas stirretl for 24 h a t  Iooni 
teniperatiire. 011 poiiriiig the ijiixture into brine, t l ic  
tlisulphitle precipitated in essentially quantitative yield. 1 t 
\v;is cx)llec:tetl by filtration, washed w i t h  water, driccl, :tiit1 

recrystallizetl from acetic acid, m.p. 180-182 "C (Found:  
(', 47.35; H, 4.1 ; CI, 17.5; S, 15.6. C,tiH,6CI,04S, requires 
(:, 47.2;  11, 4.0;  C1, 17.4; S, 15.7'?;,); m / e  410 (14(:;), 
40!) (11), 408 (ti()), 407 ( l ( i ) ,  40(i ( 7 6 ,  M k ) ,  3 7 6  ( 5 ) '  374 ( Y ) ,  
B O B  ( Y l i ) ,  205 ( 4 4 ,  204 (72), 203 ( I O U ) ,  191 ( 1 2 ) ,  IS!) (29), 
It;!) (20) .  1ti8 (81),  163 (i), l t i l  (19), 15!) (14), 157 ( 2 7 ) ,  
142 ( l l ) ,  131 ( 8 ) ,  ant1 129 (18); S(CUC1.J 7.58  ( 2  H, s, 
ArIl ) ,  6.47 (2  13, s, XrH), :].!)I (6 H, s, Ohre), and 3.86 (6 El, 
s, 0,l.Ze). 

N is - ( 5- cli I (  ) I , O  - 2 ,4-di  I 11 C I  11 o.vyp// I! uy I )  I ) is 2 dpl i  id c 

1Ve are grntcfnl to tlw Miiiistero tlelln 1'iibblic;L Istruzionc 
for 1);irtial iin:iticia,l siip1)oi.t o I  this work. 
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