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Abstract - Addition of TsBr to diallyl malonates and ally1 methallyl malonates is described_ These cyclimtion 
reactions exhibit high staeoselectivity and vety high regioselectivity. The structure of the reaction products is 
elucidakdusing2DNMR. 

Resume - Cet article &crit l’addition de TsBr SIX des esters des acides diallyl malonique et ally1 metballyl 
malonique. Ces &tcticms de cyclisation pn%attent mspectivement une sten%s&ctivitC et une rCgios&ctivid ds 
Clev6es. Les analyses structurales des produits utilisant la RMN 2D. sont dtveloppks. 

Free-radical addition of sulphonyl halides to unsammted compounds is a valuable method for the 

synthesis of open-chain sulphonesl. A few studies have been devoted to the application of this reaction to the 

pmpamkm of alicyclic suKx~~-~. The recent report of the addition of tosyl chloride to l,ddienes, without any 

suucmralanalysisofthestemoisomeric adducts5, prompted us to describe our results in this field6 in connection 

with our structural investigations. ln a previous study3. we mported the addition of tosyl halides to heterodienes. 

lhispaperdealswiththetegioandthe stemoselectivity of the addition of tosyl bromide to malonic derivatives: 

ethyl, methyl and t-butyl diallyl malonates (I, 2, 3), and ethyl and methyl ally1 methallyl malonates (4 and 5). 

-7 -7 
1 (R-Et) 4 (R-E!) 
2 (R-Me) 5 (R=Me) 
3 (R-C&r) 

The reactions wart pafarmed either by irradiating 0,OlSM acetonitrile solutions of the diene in the 

presence of a stoichiometric amount of tosyl bromide’ with a high-pressure mexury lamp, or in chlorobenzcne 

under reflux. After completion, the solvent was evaporated and the products were isolated by liquid 

chmmamgmphy on silica gel, using ethyl acetate-petroleum ether as eluent. 

Results and Discussion 



52.86 
I. DE Rtoot et id. 

8 asmixturesofisomers(eq. 1). 

TsCH,’ . 

20% 68 WI 
135% (72) 

20% 7aW) 
135% (31) 

20% 3a (33) 

6b 0 Bs% 
(21) 85% 

7b (10) 3% 
(21) 7696 

3b (7) 37% 

The isomer ratios were determined by 13C Nh4R spectroscopy (cf experimental part), except for 8a and 

8b the complete sepamtion of which was achieved by liquid chromatograp hy. Analysis of the y gauche effect 

experienced by the two carbons bearing the tosyl and bromo groups respectively, allows an unambiguous 

distinction between the tmns and cis adducts. The y gauche intemuion in the cis con!iguration contributes to a 

significant shielding of both methylene carbons. The as@m%%t of the C6 and CT resonances Was made with 7a 

as model, by selective inadiadon of the CH2Br prctons and the sugcrimposed signal of one of the protons of the 

CH2Ts group. llte tesults am listed in Table 1. 

Table 1 

13C Chemical shifis in cis and tram isomers 

CH2Ts CH2Br 

55.4 60.0 32.8 35.1 

55.4 59.8 32.6 35.0 

55.3 60.3 32.6 35.1 

The cis configuration in 6a was contirmed by lH NMR. It was established by successive application of 

COSY long-range and NOESY experiments on the pure major adduct (resulting from 1). The two-dimensional 

NOESY spectmm clearly exhibits a cross-peak between the two functionalised methylene groups. This interaction 

is not ambiguous since no cotrelation between H6 and HT could be detected in the COSY long-range spectrum. 
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U~,tbemaprcompound7aresulting~2didnocsbowanyNOEeflCen 

AscxpmaIthe&i#lmaprdominaks.Littlechangeisobsavedin stlmusckctivity by changing diethyl 

carboxyltttc 1 into dimd~yIcarboxyluc 2 and even into di-t-butyl carboxylatc 3. At mum tempaahrre. the 

cis:transntioia93:7for6.~1Ofor7 aad93:7for8.Thislatiowassignificantlymodifiedbycarryingoutthe 

additionof~~oo1aad2uadathamalinitiation,at~uxincMorobtnzare (135 qc); the r5s:am.s 

mtiobaxmes79z216x6 md81:19fur7,rcspmively. 

Table 2 

Ckwans ratio for substiluredS-hxerryl mdical cycWns 

R 

X=CH2 Me 
Ill 
COR 
COOMe 

x=0 Rf 135 f5634 12 
CH2Ts 20 81:19 3 

FITS 20 8om 4c 

eP3 n 81:19 13 

X=N-R’ CH2Ts 20 I.%?5 3c 

44 
cH,scoMe 80 7525 15 
CH2CC13 n 86z14 13 

X=C(COOR), CIf=CHz 
OTBS 

Pb 
CH2CCl3 
CH2SR 
CH2Ts 

dZ . 
T93 

65 67133 
80 &lo0 
60-80 21:73 
60-80 55:45 
6oao 47:53 

80 
80 
80 
80 
n 
80 
20 
135 
loo 

R Q . 
cis:aans 

83:17 

65:35 
4om 
82:18 
a54 
84~16 
84:16 
93-l 
79:21 
WI6 

rcf 

poab 
llb 
llb 
llb 

14 

16bd 
17 
17 
1P.b 
13 
18 

thispapa 

5 
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AssummarizedinEable2byanoacxhaustive~ionofrlSCktht~Of~secondary 

radkals favors generally the cis 12- dis&timted five-mmkred ring resulting from an uocyclizatioll m&g. 

‘Ihis result is obtain& when the cyclization process is inwasibk. Starting fran stab&ed radicals&e major 

productcannotonlyrtsultfromancndPcyclizotionmode,butalsothemoFcstaMetransfivcmemberedring 

product can be p&erred over the cis one.‘Ihis is the result of a reversible cyclization process*. The table shows 

that whenever comparative data are available, the selectivity in favor of the cis isomer is enhanced when 

X=C(COOR)2 (cf. table 2).The high stereoselectivity observed with malonic derivatives fits well with the 

Beckwith stereoekctmnic model of a chainlike transition state*. The presence of a bulky substituent, necessarily 

axial, on the carbon atom j3 to the radical center disfavus the pseudochair transition state, precursor of the tram 

cyclic isomer more than in the other cases, by introducing strong 1.3 diaxial interactions (fig.1). Molecular 

modeling taking into txxount as proposed by Ho&l9 not only tbe chainlike transition state but also the boat-like 

formwillbeundutaken.owingtothelowmmpemmm, the addition of TsBr rescbes an exceptionnally high 

cis:trans ratio. 

As reported in eq. 2, the addition of tosyl bromide to ally1 methallyl malonates 4 and 5 exhibits a very high 

mgioselectivity. Ihe overall yiekl is about 70-W%. and 91% of the purified isolamd products result from the 

prefared attack of Ts on the terminus of the disubstituted double bond. ‘lluee products are formed and their ratio 

was determined by lH NMR on the crude mixture. The assignment is based on the relative integration of the 

signals cormqmiding to the cg methyl gnnrp. Unlike A and B , no pure sample of the minor compound, which 

exhibits a singlet at 1.09 ppm, could he isolated and its structure could not be deduced i?om the lH NMR in the 

presenceofAorB. 

4 90% 52 39 9 

5 70% 57 34 9 

The strucmral determinations conducted on pure samples of the two major isomers require some 

comments. As exempli&xl by compound 5. the problem was to find out, dismgarding the less probable six- 

munhemdling pmductsgJ9 , which of the four possible cyclopentanic adducts 9-12 were actually obtained. 

TbcstructuresofthetwoisomersAandB wae easilyelucidatedbytheapplicationofbothoneandtwo 
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H7bCOUldbeassigned~y,owingcothedeshieldingcffcctofthetosyl~an~el3C~ 

shift (8~ reported &WC far 70 and 7b). The J lH_lH splicing patmn (cf. experimncal part). unequivocally 

cxcludcs smlctmr3 11flDd12,asweliassix-manbacdlillg skeletons. 

Once the question of the rcgioselectivity was solved, it was necessary to determine which of compounds 

9and1owasthemajarisomef. The answer was given by the chemical shift value of the carbon of the additional 

m&y1 group (Cg). Owing to the y gauche effect, it should be higher in 9 than in 10. The contour plot of the 

hetezonuclear o~~tlatioo diagmm identifies unambiguously the values for the U-I3 groups bonded to the aromatic 

ring. Consequently, the respective chemical shifts for C, were 25.2 ppm in A and 19.9 ppm in B and therefore, 

Acorrespondsto9andBtolO. 

The high regic&ectivity of the addition of sulphonyl radicals towards the mom substituted double bond 

1eadingto~~resultingfromIrathcrthan~IIcouldbeaxribed~~electrophilicnatuIcof~is 

radical~.We tentatively suggest that a more general kinetic scheme needs to be considered (Scheme l), although 

we have no quantitative knowledge of the individual rate constants. 

Scheme 1 

x Me b_cn’ TsBr c 9.10 0) 
TsC& l 

I 

-fiiyhT*L_ CY; -EL ll+lt (ii) 

II 

owingtothe nwasibilityofthca&iitiatstep21,theditTaencebetwunthemte constants k2 and k’2 of 
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bt~lllsiott+theWrMlltsesultsdemonstrote thattheiree-&icalmixtionofsulpbonylbromidewith l&dienes 

proce&ngbyamgioselectiveinitial&lhionstepanda stemoselective subsequent cyclizauon step, is a vahrable 

method for the synthesis of polysubstituted cyclic sulphones. we are further investigating the scope of this 

reacuonon suitablemodels. 

Experimental !Section 

Melting points am lmuxmc& Column chromatography was performed on silicagel 60 (Merck 7734). 

Sulphonyl taumide was prepamd aaxrding to a procedure previously described for sulphonyl iodide23 and was 

dried under vacuum before use. Die& starting mamrials were ohtained by dialkylation of me cormsponding 

malonic esters (1, 2, 3) or by alkylation of monoallyl malonic acid esters (4, 5) according to known 

procedures 24. 

NMR Experiments. 

The 1D Nh4R spectra were recaded on Bruker AC-100 and AM-200 spectmmemm. Two-dimensional 

13C and lH measuIcmults wem carried out using CDC13 as solvent and tetramethylsilane as internal standard 

lH coupling constant were extmcted from the resolution-enhanced lH spectrum using the gaussian multiplication 

techniq&. 

Resonance multiplicities for 13C were established via the acquisition of DEFT% spectra obtained for 

Proton Pulse pe =!W’(CHonly)andP~ = 135’ (CH and CH3 diffemntiated from CH2). Typical parameters 

for the DRPT sequence are as follows (AM-200 specttometcr): width of a 13C 9O”pulse, 15~s; width of a lH 90’ 

pulse, 29p.s and (U-‘) delay, 3.7 ms. 

The homonuclear lH-lH chemical shift correlated two-dimensional diagrams optimized for the 

observation of long-range couplings (CCSY LR in the operating Bmker software) were obtained using the COSY 

LR-90 pulse sequeru~2~. The spectral widths were F2 =1OOOHzandFl=~SOOHzallowingadigital 

resolution of 1.95 Hz per point. These spectra were collected as RX!4 x 512 blocks of data and were processed 

using sinusoidal multiplication in each dimension followed by s-on of the final data matrix. Other 

parameters wit as follows: number of increments in ‘1, 256, scans, 64, phase cycling, 0.08 s and relaxation 

delay, 1 s. The homonuclear shift correlation experiments which are uxdiated by dipolar cross relaxatior?* 

(NOESY) were applied using the same parameters and the mixing delay was 1 s with ? 5% random variation. 

Heteronuclear twodhxnsional lH-13C chemical shift correlation experiments were obtained with proton 

decoupling in the Fl dimenskx~~~ (KHCORRD). The spectra were acquired with 4K x 256 data points and a data 

acquisition of 160 x 128 increments in tl and a zero filling in the FL dimension. Spectral widths of X00 and ? 

500 Hz were employed in the F2 (13C) and Fl (lH) domains mspectively. Data were processed using unshifted 
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General procedure for the photoinitiated addition of TsBr. 

Jn a typical expaimnt, a stirted solutioo d 0.57g (2.38 mmok) of ethyl diallyl maknate and 0.56g (2.38 

nrmole)af~yl~weJimdiatedduringl4h.Thelleoctionvessclaadthehi~~ss~HanauQ8l 

~lamD(fi~withapyrexjeclat)waeinnnasedinawata~whose~~wasmaineainedby 
. . 

cxmdamm of water. After sokent evapomticn. the residue was c- hedonsiliatgel,usingpettokum 

ether:ethylacuate ~ofgraduallyinneasedpolarity(l5u,40Ro).950mg(84%)damix~ofthe 

adducts6a and6b,wbcseratio(93:7)wasdeterminedby 13CNME,waeisokted.Thepuremaj~isomer6a 

waSobtained~themixtlaebyrecrystallication~ethanoLYieldsrefa~oconverreddiene(O-loRbwas 

mcoveredllnchanged). 

General procedure for the thermally intiated addition of TsBr. 

Jnatypical exper&nt, a solution of 0.5g (2.36 mmok) of methyl diallyl m&mate and 0.55g (2.36 

mmde)oftosyl~wlrsstirredatrefluxduring2ru1.Aha~~~ofthesolrmt,the~uewas 

chnrmaaographcdonsilicagelas~bedabave.Aha~~of50mgofamix~ofscartingma~als. 

8OOmgofamixtumoftuhltkts7aand7b weteisolated(76%).Pute7a wasisolatalbycrystallizationftom 

ethanol. 

Ethyl 4-bromomethyl-3-tosylmetbyl-cyclopentane-l,l-dicarboxylate (6a and 6b). 

6a (cis isaner): lH NMB (CDCl3): 7.85 ( d, J = 8.2 Hz, 2H). 7.37 ( d, J = 8.2 Hz. W). 4.20 and 4.19 ( two 

superimposed q, J = 7.1 Hz, 4H), 3.30 ( d, J = 6.7 Hz, 2H) (CH2Br). 3.16 (superimposed AB part of an ABX. 

JAB= 13.8Hz.Jfi=8Hz,JBX = 4.8 Hz, 2H) (CH2Ts). 2.5-2.3 ( m, 5H), 2.46 ( superimposed s, 3H). 

2.23 ( dd, J = 13.8 and 6.3 Hz, 1H). 1.25 and 1.24 ( two superim~xxed t, J = 7.1 Hz, 6H). 13C NMR 

(-3): 172 (C=(I), 171.7 (C=CJ), 144.9 (=CSO2). 136.3 (=CCH3), 130.0 (=CH). 128.0 (=CH). 61.7 

(CH20). 61.6 (CH20). 58.4 (Cl), 55.4 (C7). 44.1 (C,), 37.9 (C,, CS), 36.5 (C,), 32.8 (C,), 21.61 

(CH3C=), 14.0 (2XCH3CH2O). 

Anal. CalcdforC&i~SBr: C, 50.53; H, 5.72; S, 6.74. Fotuuh C. 50.68; H, 5.74; S, 6.8. 

6b(transisomer):1HNMRthemaindi&nace.dahkedftumtbemixtute m @inates fium H6a 
signal appearing at 3.43 ppm (dd, J = 10.8 and 4.2 Hz). 13c NMB (CDC13): no diffelence is noticed for the 

chemicaL shifts d the catbons of the tosyl and ethyl gmups. 171.4 (GO), 60.0 (C7). 58.5 (Cl). 46.1 (C,). 
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39.8 (C2*) ( these assigmnents might be rwased). 38.4 (Cs+). 37.6 (C4). 35-l (C6). 

Methyl 4-bromomethyl-3toeylnactbyltydo~t~-l,l-diarboxyl9te (7~ and 7b). 

7P (cis isomr): Melting paint: 829c. lH NMR (CDCl3): 7.79 ( d, J = 8.2 Hz, 2H). 7.37 ( d, J = 8.2 Hz, 2H), 

3.74and3.73(twos,6H),3.29(d,J=6.6Hz,2H)(CH2Br),3~(supcr@owlABpartofsnABX.J~ 

= 13.9 HZ, Jm = 8.1 HZ, JBX = 4.9 Hx, 2H) (CH2Ts), 2.7-2.48 ( m, 4I-I). 2.46 ( supwimposcd s, 3H), 2.24 

( dd. J = 13.9 and 6.5 Hz. 1H). 2.42 ( dd, J = 13.9 and 6.1 Hz). 13C NMR ( CDCl3): 172.3 (GO). 172.1 

(GO), 144.9 (=CSO2>, 136.2 (=CCH3). 130.0 (=CH). 127.9 (=CH), 58.2 (Cl), 55.4 (C7). 52.9 

(2xCH3O). 44.0 (Cg), 38.0 (C5. C2). 36.4 (C4), 32.6 (C6). 21.5 (CH3). 

Anal. Cakd for C18H2306SBK C, 48.33; I-I, 5.18; S, 7.17. Found: C. 48.22; I-I, 5.24; S, 7.1. 

7b (tmnsisom&: 1HNMR:asmntiormedabwefor6b,the~ofamixtlaeenrichedin7bprtscnts 

signals at 3.45 ( dd, J = 10.4 and 4.1 Hz, 1I-i) (“6~). 3.37-3.27 ( ~1ved m, 2H) (H6b and H7a). 3.11 ( 

dd, J = 14.0 and 8.9 Hz) (H7b). 13C NMRz the carbons of the tosyl snd m&oxyl gmups show identical 

chunical shifts in 7~ awl 7b. 171.8 (GO). 59.8 5 (C,). 58.2 (Cl). 45.9 (C3). 39.8 (C2.). 38.5 (C5+). 

37.6 (C4). 35.0 (C6). 

t-Butyl 4-bromomethyl-3-tosylmetb~-cyclop~~n~l,l-di~rboxy~te (8~ and 8b). 

1Hspcceaareidenticaltothoscof6and7.TheprotonsofthetBugroupgiverisetosingletsot1,44and1,46 

ppmin8rsnd1,43snd1,44ppmin8b. 

8a (cis isomer): l3 C NMRz 171.0 (GO). 170.7 (GO), 144.6 (=CSC+), 136.1 (=CCH3, 129.8 (=CH), 

127.8 (&I-I), 81.5 (C-O), 81.2 (C-O), 59.5 (Cl), 55.3 (C7). 44.0 (C3), 37.5 (C2, Cs), 36.3 (Cq), 32.6 

(C,), 27.5 (CH3), 21.4 (CH3C=). 

8b (aans isomer): l3 c NMR 170.5 (C-O). 144.7 (=CSqL). 136.3 (=CCH3), 129.8 (=CH), 127.9 (=CW, 

81.4 (C-O). 60.3 (C7). 60.0 (Cl). 46.2 (C3X 39.6 (C,+), 38.2 K,*), 37.6 (C,), 35.1 (C6). 27.7 (CH3)I 

21.6 (CH3C=). 

Methyl 4-bromomethyl-3-methyl-3-tosylmetbyl-cyclo~ntan~l,l-di~r~xylate (9 and 10). 

9 (cis iscm~): Melting point (uhanol): IOST. lH NMR: 7.77 ( d, J = 8.2 Hz, W) (--QICS02), 7.36 ( d. J = 

8.2 Hz. 2H) (=CHCCH3). 3.80 and 3.76 ( two s, 6H) (CH30), 3.42 ( dd, J = 9.9 and 4.4 Hz, 1H) (Haa). 

3.27 ( d. J = 14.8 Hz. 1H) (HSa), 3.18 ( d, J = 13.6 Hz, 1H) (H7a). 3.06 ( t. J = 9.9 Hz, 1I-I) (H6b). 2.77 

( dd, J = 13.6 and 1.3 Hz, 1H) (H7b). 2.59 ( ddd. J = 14.3 and 7 Hz, 1H) (HZa). 2.46 ( s, 3H) (CH3C=), 2.45 

(dd, J= 14.8 and 1.4I-h. IH) (Hsb), 2.37 (dd, J= 14.3 and 10.9H2, IH) (H2b). 2.14 (m, IH) (H3). 1.57 

( s, 3H) (CH3). 13C XWR: 172.6 (C=O). 172.1 (GO), 144.3 (=CS02), 138.4 (=CCH3), 129.6 (=CH). 

127.2 (=CH). 58.5 (C7). 56.1 (Cl), 53.8 (C,), 52.8 (CH30). 52.7 (CH30), 45.3 (C4). 44.1 (C5). 37.6 

(C,) 31.1 (C,). 25.2 (Cg), 21.2 (CH3C=). 

Anal. Calcd for C191$&SBr: C, 49.46; I-I, 5.46; S. 6.95. Found: C, 49.15; H, 5.49; S. 6.8. 

10 (asns isomer): Melting point (ethanol): 135qC. lH NMR: 7.80 ( d, J = 8.2 Hz, 2H), 7.36 ( d. J = 8.2 Hz, 
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2H), 3.74 ( s, 6H), 3.43 (dd, J = 10.2 and 4.9 Hz, 1H) (H6,), 3.42 ( d, f = 13.9 Hz, 1H) (H7& 3.22 ( dd, J 

= 10.2 and 8.7 Hz, 1H) (H6b). 3.10 (d, 1 = 13.9 Hz, 1H) (H7b). 2.84 ( d, J = 14.7 Hz. 1H) (&), 2.62 

(unrcsolvcd signal due to second uda effect, 1H) (H&, 2.60 ( d, J = 14.7 Hz, 1H) (HSb), 2.46 (s, 3H) 

(CH3C=), 2.25 ( m, 2Hj &b-&), 1.20 ( s, 3H) (cH3). % NMR: 1727 (c&), 1721 (c=t& 144.7 

(=CSO$ 138.4 (=CCH3), 130.0 (=CH), 127.6 (=CH), 66.1 (C,), 57.1 (Cl), 53.1 (cH30), 53.0 (CH30), 

51.2 (c,), 47.0 (CS), 44.4 (CJ), 37.8 (C,). 31.4 (C,), 21.6 (CH3C=), 19.9 (Cg). 

Anal. ~~~Cl~~~S~~ C, 49.46; H, 5.46; S, 6.95. Found: C, 49.46, H, 5.m. S, 7.00. 

Ethyl 4-bromometbyl-3=metbyl-3-tosylmethyl-cyclo~n~ne-l,l-dicarboxylate (9’ and 10’). 

9’ (cis isomer): lH NMR 7.78 ( d, 3 = 8.2 Hx, 2H) (=CHCS02), 7.36 ( d, J = 8.2 Hz, 2I-i) (=CHCCH3),4.24 

(m (instead of two sue quat%cts, the compkx splitting pattern stuns to indkatc a hi&r& tot&on and 

the magnetic non-cquivakncc of the protons in a methyk-ne gmup), 4H) (CH20), 3.44 ( dd, J = 9.9 and 4.2 Hz, 

1H) (H6& 3.25 ( d, J = 14.8 Hz, 1H) (I&), 3.20 ( supcrimp~sed d, J = 13.6 Hz, 1H) (H7& 3.07 ( t, J = 

9.9 Hz, 1H) (H6b)t 2.80 ( d, J = 13.6 Hz, IH) (&b), 2.62 (dd, J = 13.8 and 6.7 Hz, 1H) (HZ& 2.45 ( s, 

3H) (CH3C=). 2.10-2.50 ( m, 3H) ( HSb, H2b, H3), 1.49 ( s, 3H) (CH3), 1.27 and 1.26 ( two 

supcrimposcd t, J = 7.1 Hz, 6H) (CH3CH2). 13C NMR: 172.8 (C-O), 172.2 (Cd), 144.7 (=CSO,), 136.9 

(=CCH3), 130.1 (--cH), 127.7 (=CH), 62.1 (CH20), 61.9 (CH20), 59.2 (C7). 56.8 (C,), 54.2 (C,), 45.8 

(c4>, 44.6 (Cgf, 38.1 (c2) 31.6 (c6), 25.7 (C8). 21.8 (CH3C=), 14.1 (CH3CH2). 

Anal. Cakd for C21H2906SBt-z C. 51.54; H, 5.97; S, 6.55. Found: C, 51.55; H, 5.96; S, 6.4. 

10’ (trans isomer): Melting point (ethanol): 113 9J. lH NMR: 7.80 ( d, J = 8.2 Hz, 2H), 7.36 ( d, J = 8.2 Hz, 

2H), 4.19 and 4.18 ( two supeM q, J = 7 Hz, 4H), 3.42 ( dd, J = 10.2 and Hz, 1H) (H6& 3.41 ( d, J 

= 13.9 Hz, 1H) (H7& 3.21 ( dd, J = 10.2 and 8.7 Hz, 1H) (H6b). 3.10 ( d, J = 13.9 Hz, 1H) (H7b), 2.83 ( 

d, J = 14.7 Hz, 1H) (Hfp), 2.62 (~solvcd mnltipkt, 1H) (H2a), 2.54 ( d, J = 14.7 Hz, fH) (H5b). 2.45 fs, 

3H) (CH3C=), 2.23 ( m, W) (H2b-H& 1.20 ( s, 3H) (CH3) 1.25 and 1.24 ( two supczimposcd t, 3 = 7 Hz, 

6H) (CH3CH2). 13C NMR: 172.5 (C=(I), 171.9 (C=O), 144.9 (=(X02), 138.7 (=CCH3), 130.2 (-CH), 

127.8 (=CH), 66.4 (C,), 62.1 (CH20), 62.0 (CHZp), 57.5 (Cl), 51.5 (Cg), 47.1 (CS), 44.6 (Cq), 37.9 

(c2). 31.7 (c6), 21.6 (CH3C=), 20.2 (c8). 14.2 (CH3CH2). 

AnaLCalcdforC2lH2906SB’: C, 51.54; H, 5.97; S, 6.55. Found: C, 51.56; H, 6.03; S, 6.7. 
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