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Abstract : The Intramolecular sulphoetherificetfon raapec- 
tively aulpholactonixation of alkenols and elkanoic acids can 
be initiated ‘by addition of electroshcmic~llr generated 
eulphenyl cations starting from disulnhidcs, The reaction can 
either be initiated by indirect electrocheaical oxidation of 
dlphenyldlsulphlde using bromide aa redox catalyst or 
preferably by ‘direct anodic oxidation of bib(4-methory- 
phenyl)dlsulphlde. 5- and 6-membered thloaryl aubrtltuted 
ethers and lactones thus may be generated starting preferably 
from mono or disubstftuted alkenols and alkenolc ac’ids. The 
reaction occurs as e trens-addition to the double bond while 
for endocyclic double bonds the new ring is a-ahoelated. 

Cyclic ethers or lactones may be synthesized froa unsaturated alcohols or acids 

by halolactonftationl or phenylselonoetherficationg. These reactiona using 

bromine, iodine, or phenylaelenyl reagents lead to halogen or selenium substituted 

products, 

We nov want to report upon the intraaolecular cyclieatfon of unsaturated 

alcohols and acids in the presence of electrochemlcally generated sulphenyl 

cations leading to arylthfo substituted ring systems (Scheae 1). 

This new method offers the following advantages compared to the knovn intrs- 

molecular cyclieation reactions: 

1) The reagent RS is genereted In situ from inexpensive and eaeily avsilable 

dieulphides. 

2) The sulphur compounds are less toxic as for example the selenium compounds 

used in the phenylselenoetherficetion. 

3) The thio function in the cyclic product Is a versatile functional group for 

further synthetic application. The oxidative or reductive cleavage of the C-S 

bond offers en entry to both saturated and unsaturated ring systems. 

It is well known from the literature that the electrochemical generatfon of 

sulphenyl cati,ons from diaulphides may be carried out by either direct 

anodic oxldetion3 (procedure B, Scheme 1, eq. lb) or by indirect anodfc oxidation 

using bromide ions as redox catalysts4 (procedure A. Scheme 1, eq, la). The 

bromide mediated electrolysis has the advantsge of a lov oxidation potential (Epox 
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Br /Br- - 1.1 V va. SBE5), while direct electroly818 folloving the propoeed 

reaction requence la limited to those disulphlde8 vith an oxidation potential 

aufflclently lover than that of the unsaturated aubatratee. 
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Initiated arylaulphoetheri- 

2. lSIJICTROAHALRICAL STUDIBS 

The oxidation potential8 of different dlsulphldea and unsaturated alcohol8 vere 

determined by cyclic voltammetry and the reault8 aummarleed In Table 1 demoq8tr8te 

that dleulphldea lm - ld have 8ufflclently lover oxidation potent1818 than 8lkene8 

of varying subatltution pattern, except for the allylphenol 2, vhlch la oxidized 

at the aromatic ring 
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3. PIBPAILTIVE 8LBcTnOLTSBS 

3.1 Indirect Electrochemical Oxidation of Dlohcnrldlaul~hldc in Presence of 

Bromide (Procedure Al 

The electrolyees were carried out In a divided cell with platinoa electrodes under 

constant current conditions. Tetrabutylammoniua bromide In dichloromethane served 

ae electrolyte and mediator at the same time. Substrates for the cyclization 

experiments were unsaturated alcohols and carboxylic acids of varying chain length 

and substitution. 

Table 2 demonstratea that the expected cycllzation tbkee place but le limited 

to the formation of 5- and 6-membered rings. In all other casee various open-chain 

products are formed which are mainly obtained by the addition of phenyleulphenyl- 

bromide or bromine to the double bond. Terminal, monoaubatituted double bonds give 

the best yields of the desired cyclic products, vhereaa with higher substituted 

double bonds the addition of bromine ia favored. The reglochemlstry of the 

cyclizatlon clearly follows the Harkovnikow rule except for substrate 2f. The 

formation of the anti-Markovnikow product 4f may be explained by a primary 

cyclization under Markownlkov control to the Spiro compound with a 4-membered ring 

3f, which subsequently rearranges to the thermodynamically more stable S-membered 

ring 4f6. 

The stereochemical .course of the reaction was investigated by NMR etudiee at 

the bicycllc product 3r. By decoupling experiments we found that the rings are 

&-fused and the the thlo group la arranged trans to the ring (Jcl_H/c2_H - 5.2 

Hz; Jc2_H/c3_H - 3.5 Hz). 

Ae moat of the aide reactions hindering the cyclization are caused by nucleo- 

phlllc attack of bromide Ions, It is obvioua to investigate cycllzation reactions 

initiated by direct oxidation of the disulphidee avolding bromide aa mediator. 

3.2 Direct Electrochenlcal Oxidation of Various DieulDhldes (Procedure B)_ 

Contrary to the electroanalytical predictions direct electrolysis with disul- 

phidea la and lb showed electrode fouling caused by an oxidative attack at the 

double bond of the eubetrate. Only 5-hexenol (Zb), a compound with a terminal 

double bond gave small amounts of the desired ring system. Good yields of 5- and 

L-membered cyclic ethers and lactones, however, were obtained In the direct 

electrochemical oxidation of bin(4-methoxyphenyl)diaulphide (1~). vhich has a 200 

mV lower oxidation potential than la and lb. The results are given In Pmble 3. 

The stereochemical course of the reaction ie identical to the bromide mediated 

sequence (procedure A). Monosubstituted and l,l-dlsubstltuted alkenole and 

alkenoic acids vorked especially well, while moderate ylelde were obtained with 

1,2-dieubatituted double bonds. 

The synthetic applicability is nicely demonstrated in the came of the more 

complex substrate r-cyclohomogeraniol (?n), which vaa obtained from P-methyl- 

cyclohexanone in eight steps according to a literature syntheslm7. The lntramo- 

lecular cycllzatlon of 20, initiated by the direct anodlc oxidation of ble(4- 
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Table Cyclization Reactions Initiated by the Bromide Mediated 

Anodic Oxidation of Diphenyidisulphide(k) 
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lntramolccuIar cyciization via electrochemically gemmed RS+ 

~abls Cyclization Reactions initiated by Direct Anodic 

Oxidotion of the Disulphides l@, - Ld 

Disulphide 1 Substrate 2 Product 

(mmol) (-11 (imLtad yield %) 
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methoxyphenyl)diaulphlde (lc) gave a 67% yield of the dlaetereomerlc Markownlkow 

producte 12n In a ratio of 86:14 (Scheme 2). The crude reaction mixture was 

contaminated by 2% of the anti-Markownlkow product 13n. 

. 
67% (6614 - clr:trans) 2x 

Scheme 2. Result.9 of the Intramolecular cycllzatlon of In 

electrochemical oxidation of lc 

The characterization of the diaatereomers wae poeslble 

initiated by the direct 

by lH NMR epectroscopy. 

One methyl group of the minor diaatereomer showed a significant high field shift 

which was Interpreted by interaction of this methyl group with the CN2-S-Ar 

substltuent In the w-leomer. Coneequeatly the major dlaatereomer was formed by 

&-annelation. 

In spite of a low oxidation potential cycllxatlon experiments Initiated by the 

electrochemical oxidation of bls(2,4-dlmethoxyphenyl)dieulphlde Id gave only poor 

yields of the desired ring eyetema. One exception la the ally1 phenol 21 which 

under theee condltlone can be cyclized in 21% yield. 

On the basis of the present reeults we believe that the intramolecular cycll- 

xation of alkenols and alkenolc acids Initiated by the electrochemical oxidation 

of dlsulphidea represents an Interesting alternative to known methods. 

BXPBPI)(BNTAL 

All compounds ara Identified by microanalysis, IB NMR-, IR- and maas epectro- 
metry. l4.p.e. were determined with a Reichert hot-stage mlcroecope and are 
uncorrected. IR spectra were obtained using a Pye Unicam SP-1100 unit, IN-NMR 
spectra were measured with Varlan EM-360, Bruker WH-90, AC-200, and WM-400, 13C 
NMR spectra were recorded on Bruker UH-90 and AC-200 Instruments (solutions in 
deuterlochloroform, tetramethylallane aa Internal standard). Haea spectra were 
obtained at 70 eV using A.E.I. Kratoa MS-50 and US-30 spectrometers and a Varian 
MAT 111 GC-MS system (Organlech-Chemlachea Instltut, Univ. Mtinater). Liquid 
chromatography wao performed on silica gel 63-200 mesh (SIllTech) on glass 
columne: l-3 cm (diem.) 30-70 cm. For flash chromatography silica gel Woelm 32-63 
was ueed. All solvents are purified by dlatlllatlon, dlchloromethane la purified 
by distillation and dried over P4OIO. Substrate8 la, 2a - 2d. 21. and 2k are 
commercially available. Diaulphldes lb - ld are obtained from the corresponding 
thlophenola by oxidation with bromine or iodine. Substrates 2e - 2h. 21, and 21 
are obtained by literature syntheses. 

Cvcllc Voltammetrv 

A Wenklng potentlostat POS 73 la uaed aa current source In combination with a 
triggerable function generator, Wavetek 133 LF, a Hewlett Packard 7045 A X/Y- 
recorder, a Metrohm EA 875-20 electrolysis cell equipped with a platinum sheet 
anode (0.5 cm2), a platinum wire cathode and a Ag/AgNO3 reference electrode which 
Is In contact with the electrolyte (0.2 M LlC104; CH3CN/CH2C12-1:l) via a salt 
bridge. The cyclic voltammetrlc data are reported In Table 1. 
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Preparative Elactrolvaca (General Procedure)_ 

&Daratua: A stabilized current w~pply NTN 14OOH-350 (F.u.G., Rotenhtin) tcrvet at 
current aour'ct and the charge c,onsumptioa 1~ measured by a dl$ltal coulomatcr. A 
two-compartment beaker-type glees cell with cooling mantle (150 ML) is equipped 
vith a platinum sheet enode (10 cm2). a Ag/AgN03 reference electrode and a 
magnetic stirrer. The cathode corparteent la foreed by a glees c~li der clotad by 

9 a G-3 glass frit and is equipped vith a platinum sheet cathode (5 cm ). 

Electrolvtee: a) for Indirect electrolyaes: anolytt = 0.1 M BuqNBr/CH2C12 

b) for direct electrolyses: 
cetholytt a 0.1 H BU4NBr/CH2C12 

anolyte = 0.1 H Bu4NC104/CH2C12 
catholyte = 1 M Bu4NC104/CH2C12 

Procedure: A solution of disulphfde 1 (2-4 mmol, 110 mol:' > dissolved in one of 
the anolytea (80 mL) is electrolyaed under argon at a constant current of 0.02- 
0.03 A (current deneity a 3 rAfca2). After consumption of 10 As substrate 2 (4-8 
mmol) is added to the reaction mixture and the electrolysis is continued until 
total consumption of the eubetrate is obtained (GC or TLC control). 

Work-w: Silica gel (2-3 8, SiliTech 63-200) is added to the reaction mixture and 
the solvent la removed In vacua. The residue is eluated with ether (250-400 mL) 
and the ether phase is evaporated to dryness. 
Method d (for unsaturated alcohols): 
chromatography (SfO2: 

the crude product is purified by column 
etherlpetrolether or dichloromethane). 

Mtthode B (for unsaturated carboxylic acids): The crude product is diesolved in 
ether (100 mL) and the organic phaee is dried over MgS04 and the solvent is 
evaporated In vacua. The residue Is purified by column chromatography (S.102; 
etherlpetroltther or dichloromethane). 

2-Thioohenrlmethrl-tetrehrdrofursn (3~1. (Found: C, 68.00; 8, 7.27. ClLHL4OS 
requires C, 68.00; H, 7.26). 3(NaCl) 925, 1065 (WC), 
3000, 2895 (CB), 3080 (CH,, m ) cm-l; 

1445, 1480, 1590 (CC ram ), 

CH2-S-, ABX-System); 
6~ (90 MHE) 1.4-2,l(m,4H,-CH2-), 3.0qm,2iir- 

3.65-$.iO(m,3H,-O-CH2-,-O-C&), 7.2-7.4(m,Sfi,arom. CH) ppm; 
30.97 (-CH2-), 38.91(-CH2-S), 68.36(-CH2-O), 77.68(-CH- 

), 129.28(2 CH rom 1. 136.53(C -S) ppm; 
f169(50), 84(8), ?l(ldO), 43(44), %?I%). 

2-ThloDhenvXmethvl-t@tcahvdroDvran (3bl. (Found: C, 69.13; II, 7.86. 
requires C, 69.19; H, 7.74).Y(NaCl) 1100 (COG), 1445, 1485, 1590 (CC,,,,. 
2985 (CH), 3100 (CH,,,,.) cm-l; 
ABX-System); 

6H (90 HHz) l.O-2,l(m,6H,-CH2-), 3.0(m,2H, 
3.45(m.2H,-O-CH2-), 3.97(m,lH,-CH-O), 7.2-7.4(m.SH,arom. CH) 

(200 MHz) 23.30(-CH2-), 25.86 (-CH2-1, 3X.24(-CH2-),39.59(-CH2-S). 68.72( 
76.42(-CH-0). 125.85(CH 

~/=a ZO?@f~; 
), 128.89(2 CH,,,, ), 129.05(2 CH 
24X), 176(4). 141'(13), 124f22),1!6~Iib;: 

ppm: SC 
-CH2-0), 
136.9% 
lO9(5), 

2-Oxa-8-thiophenvl-bicvcloC3.3.0]actane (3el. (Found: C, 71.2; ii, 7.5. CX3HL60S 
requires C, 70.86; H, 7.32).3(NaCl) 1050, 1080 (COC), 1445.1485, 1590 (arom.CC), 
2900, 2980 (CH), 3100 (arom.CH) cm-l; 
-CH-), 

6H (90 MHz) 1.3-2.3(m.6H,-C82-), 2.85(o,lH, 
3.6-3,8(m,3H,-CH-S-,-CH2-0-), 4.23(mlH,-C&-O-), 7.2-7.4(m,SH,arom.CH) ppm: 

mJx_- 220(M+, 42X), llO(lOO), 109(17), 82f.29). 67(18), 55(28), 41(22). 

L-Oxa-2-thioDhenv~rethY~-aDiroI4.!!~decane (3bk. (Found: C, 73.24; Ii, 8.46. 
Cl6H22OS requires C. 73.23: ti, 8.45). 3(NtCl) 1035, 1070 1590 
(arom.CC), 

(COC), 1445, 1485, 
2890, 2980 (CH), 3100 (arom.CH) cm-l; 

3,0(m,2H,-CH2-S-, ABX-System); 
6~ (90 MHz) 1.2-2.2(m,14H,-CH2-), 

4.15(m,lH,-O-CH-), 7,2-7.4(m,SH,arom.CH) ppm; 
262(M+, 17X), 139(72), 121(100). 

!!!/1/4" 

2-ThioDhtnvlaethvl-2.3-dihvdrobenzofuran (311. 3 (NaCl) 1235, (COC), 1445.1485, 
1590. 1605, 1620 (arom.CC), 2880, 2970 (CH), 3040 (arom.CH) cm-l; 6~ (90 MHz) 2.9- 
3.5(m,41,-CH2-S-, -CH2-Ph), 4.84(m,lH,-C&O-), 6.8-7.5(m,9H.arom.CH) ppm; 8~ (200 
?4W;4.9f-CH2-Ph), 3Q.O(-CH2-S), 81.1(-CH-0-), 109.6(C-3), 120.7(C-6). lZS.l(ar- 

. 
om.CH)', 

126.1{C-4). 126.7(arom.CH), 128.1(2 arom.CH), 129,1(2 aroa.CH), 129.9(ar- 
135.6(arom.C-S-), 159.2{C-9) ppat; mJp 242(X+, 51X), 133(48), 132(48), 

131(50), 124(56), 119(89), 118(21). 110[35), 109(43), lOS(33). 91(100), 77(50). 

4-Thioohenvlmethvlbutvrolactone (3k1. (Found: C, 63.52; H, 5.84. CLLHl202S 
requires C, 63.43; H, 5.84). m.p.: 4S°C; Y (KBr) 1425. 1445, 1485, 1580, 1590 
(arom.CC), 1780 (CO), 2970, 2990 (CH), 3100 (arom.CH) cm-l; 6H (90 MHZ) 1.7- 
2.6(m.4H,-CH2-.-CH2-CO-), 3.10(m,2H,-CH2-S-,ABX-System) ppm; mJ= - 208(M+. 30X), 
123(61), SS(lOO>. 45(37). 

2-Ox8-3-oxo-8-thioDheuvl-bicvclo13.3,Oloctane ( 1 (Found: 
Cl3HL40 S requires C, 66.63; H, 6.02) 
(arom.CC , 2> 1790 (CO). 2900, 3000 (CH) cm-1 

m.p.: 53orcC; 
C, 66.53; 8, 5.99. 

3 (KBr) 1445, 1485, 1590 
; 6~ (200 MHz) 1.5-1.9(m.28,-CH2-), 2.1- 
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2.4(m,3H,-CH2-,-CH-CO), 2.82(dd,lH,-CH-CO), 3.11(a,lH,-CH-), 3.87(m,lH,-CH-S), 
4.82(d,lH,-CH-O-, J - 6 Hz), 7.2-7.4(m,SH,aroa.CH) ppm; 6~ (200 MHz) 29.9(-CA2-), 
32.1(-CH2-), 37.4 (-CH-), 51.2(-CH-S-), 89.9(-CH-O-), 127.O(arom.CH), 129.2(2 
arom.CE), 130.3(2 aron.CH), 134.5(arom.C-S), 176.8(-C-O) ppm: I/z - 234(H+, 100%). 
149(28), 124(13), llO(93). 

7-Oxm-8-oxo-S-thioo 
Cl Hl602S required Cf%%f%. 6.49). 

: C, 67.22; 8, 6.64. 

(Ct). 2890 
1590 (sroa.CC). 1790 

2980 (CH), 3100 6~ (200 MHz) l.l-2,1(m,6H,-CE2-), 
2.28(dd,l&H2-CO-), 2,55(dd,lH,-CH2-CO-), 3.62(dt,lH,-C&S-, J-3.5 Hz), 4.4O'(dd- 
,lH,-CH-0, Je5.2, 3.5' Hz), 7.2-7.4(m,SH,arom.CH) ppm: g/k - 248(M+, 63X), 139(33), 
138(30), llO(lOO), 109(18), 95(31), 79(449), 67(60). 55(53), 41(75). 

7-Oxa-1-thiQo e rl-bf I o[4.3.Olnonane ( (Found: C, 71.83; H, 7.86. Cl4Hl80S 
requires C, 7?,:5; E,'7fl74). y(NaCli lO30*?;90 (WC), 1440, 1480, 1590 (arom.CC), 
2900, 2980 (CR), 3095 (arom.CR) cm- ; 6~ (90 Mflz) l.l-2.2(m.lOE,-CH2-), 3.67(t,- 
lH,-CH-0-), 3.85(m,2H,-CH2-O-), 7.2-7.4(m,SH,arom.CR); d~/4 = 234(X+, 6x1, 201(3), 
125(92), llO(l7). 109(12), 81(31), 5S(lOO), 41(42). 

2-(4-tert-But~rlthiomethvl~tetrahrdronrrsn (llbI_. (Found: C, 72.74: H, 9.19. 
C16824OS require8 C. 72.68; 8, 9.15). Y(NaC1) llOO(COC), 1445, 1470, 1505 
(aror.CC), 2890, 2985, 299S(C8), 3llO(aroa.CH) cm-l; 6~ (90 ?lHz) 1.33(8,98,-CH3), 
1.3-2.0(m,6H,-CH2-), 3.00(m,2H,-CH2-S-,ABX-System), 3,48(m,2H,-CH2-0-), 4.00(n.- 
lH,-CH-0-), 7.3(a,4R.arom.CB); 6C (200 MHz) 23.3(-CHZ_), 25.9(-CH2-), 29.5(-C82-), 
3X.2(-CH2-), 31.3(3 -CH3), 34.4(-CMe3), 40.1(-CH2-), 68.7(-CE2-01, 76.5(-CH-Q-), 
126.0(2 arom.CH), 129.3(2 arom.CH), 133.3(arom.C), 149.3(arom.C-S-); dg_ = 264(l¶+, 
22X), 180(19), 165(7), SS(lO0). 

2..(4-!iethoxr~henrlthiomethrl)tatrahvdrofurlka~ (1211. (Found: C, 64.36; H. 7.120 
C12H1602S requires C, 64.25; Ii, 7.19). b.p.: 150°C/0.3 Torr; V(NaC1) 1045, 1080, 
1250, 1290 (COC), 1445, 1470, 1500, 1580, 1600 (arom.CC), 2980, 2990 (CH) cm-l; 8H 
(90 MHz) 1.5-2.2(m,bH,-CH2-), 2.93(m,2H,-CH -S-.ABX-System). 
3$-4.l(m,3H,-CH2-O-),-CH-0), E 6.8S(d,2H,arom. H), 

3,7S(s,38.-OfHg& 

9 
7.3~J;~~~.srom.CH): dL_ 

47X), 154(12), 140(22), 139(14), 8S(lO), 71(100), . 

i $:::;d:L, C <NeCl) 65.69. io40' H 7.62. 1100 
0 (arom.CC). 2880, 29ik (CHj 

8H (90 MHz) l.l-Z.O(a,6H,-CH2-). 2.9S(m,2H.-CH2-S-,68X-S etem), 
CH2-0-), 3.7S(s,3H,-OCH )t 

% 
4.00(m,lH,-CH-O-),6.83(d,2H,arom.CH , 7.33(dv2H.arom.- 3 

3.38(r,2H.- 

CH); mJz - 238 (M+, 3 X), 154(18), 140(S), 139(12), 85(100), 67(13), 57(19), 
43(19). 

2-Ox@-8-(4-metho rohenvlthio)blc~cloI3.3.Oloctane 
7.24. C1411802S rzquirea C, 

(12ek . (Found: C, 67.22: H, 
6 7.17; H, 7.25). Q(NaC1) lOSO, 1080, 1195, 1250, 1290 

(COC), 1445, 1470, 1500, 1580, 1600 (erom.CC), 2900, 2990 (CH) cm-l; 6~ (90 HHa) 
1.3-2.3(m,6H,-CR2-), 2.82(m,lH,-CH-), 3.73(s,3H,-OCH3). 3.4-3.8(m,3H,-CH2-O-).-CH- 

6.83(d,2H,arom.CH), 7.36(d.2H,arom.CH); &/k - 2S0 (Ht. 
139(29), 110(61), 93(26), 67(33), 55(48), 41(34). 

4-(4-Metbox~vheatlthio)butYr la ctone ( Ir). 
rcquiree C, 60.48: Ii, 5.92p. V (NsClf211i35(90' 129O(COC) 

C, 60.62: Hi47q;03;S0"6.2H:~~as 

1600 (arom.CC), 1780 (CO), 2880, 2980 (CH) cm)'l; 6H'(90 MHz) 1:65-2.Q(m.48,-CH2-1, 
3.00(n,2R,-Cif2-S-,ABX-Syetem), 3.73(s,3H,-OCH3), 4.4S(m,lH,-CH-O-CO-), 6.80(d.28,- 
arom.CH), 7.33(d,2H,arom.CH); E$= = 238(M+, 100%). lS3(100), 140(12), 139(30), 
lO9(18>, 85(44). 

2.2-Dimethvl -b- 4-met x he nylth~omethvl)-7-oxa-bicTc~o~4.3.O~nonane fX2nl. 
Found: C, 70.69: H, 8.70. C16H2602S requires C, 70.55; 8, 8.55). ti (NaCl) 1050, 

1470, 1500. lS80, 16OO(arom.CC), 2900. 2980 

306 (H+, 12%), 154(18), 153(100), 140(6), 139(4), 95(22), 85(13), 69(33). 

7-Oxa-l-~4-methoxtnhen~lthio~bicrclo~4.3.O~nonane (13f). Found: C, 68.22; H, 7.65. 
C15H2002S requiree C ,68.14; H, 7.62). V (NaCl) 1240, 1290 (COC), 1445, 1485, 
1500, 1570, 1600, 167Ll{arom.CC), 2900. 2980 (CH) cm-l; 6~ (90 MHz) l,O-2.3(m,lOH,- 
CH2-1, 3,7S(a,3H,-OCH3), 3.5-4.0(m,3H,-CH-O-,-CH2-0-), 6.83(d,2H,aror.CH), 



Iatramolaxlar cyclizdon via elcctro&emicaUy generated RS+ 4397 

7.43(d,2B.arom.CH); d/~ = 264 (M+, 13%). 140(43), 125(100), 81(21), 55(60). 

2-(2.4-D tho r~hontlthlomrthrl)tatrah~drofuran ( 
(COC)+?. 

148)_ 
lt45, 1470, 1495, 1585, 1605 (arom.CC) 

. $(NaCl) 1180, 1230, 1310 
2900, 2980, 3000 (Cl?) cm-l; 

6H (90 IGlz) l.6-2.2(m,4H,-CH2-), 2.95(m,ZH,-CB2-,iBX-Syetem), 3.73(a,3H,-OCE3). 
3.8O(s,3H,-OCH3), 
arom.CH); r/p - 

3.6-4.l(m,38,-O-CH2-,-0-CH-), 6.53(m,2E,arom.CH), 7.38(m,lH,- 
254 (M+, 62X), 184(29), 183(16), 170(30), 139(27), 71(100). 

2-(2.4-Dlmetho TDhellYl (COC),f~~l?e o 
1090, 1180, 123: 
(CH), 3020 (arom.CH) cm-l; 6; 

t 1:45 rl)-2.3-dlbrdrobenzofu (14iZ!. r, (N;",;; 1;;;; 
1470 1490 1580, ttt5 (are; CC) 

(90 ~Hz) 2:8-3.5~m,4H,-CH2-S-,-CE2->h),'3.73(b,3H,- 
OCH3), 3.82(0,3B,-OCH ) 5.78(m,lH,-C&O-) 6.45(m,2H,arom.CH) 6.70-7.5O(m,5li,- 
ar0m.M); djl- 302 (&83X). 184(20), 17OilOO). 138(55), 133(3>9. 
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