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Abstract : S-AUyly-hydroxy ketenedithioacetals[ la-le ] underwenta mpid and diastereoselectivethio-Claisen

mrrarrgementinto anti cs-allyl&hydroxydithioesters[ 2a.2e ] over various zeolites at room temperaturein

hexaneis descriked.O 1997Elsevier ScienceLtd.

Thio-Claisenrearrangementshave been extensivelystudiedin the past under variousconditionsbut not
receivedas muchattentionasnormalClaisenrearrangements.‘ Recentlya new Claisenprotocol,dealingwith the

highly diaste~oselectivethio-Claisenturmngement of S-allyl ketene dithioacetalsand S-methallylN-nitro
thioacetylpyrrolidinewere reported.2’3Achievingstereoeontrolin the constructionof acyclic systems is a
challenginggoalin organicsynthesis.4 Eventhoughtherehavebeenseveralreportson asymmetricinductionin
[3,3] sigmatropicrearrangementsno reportis availablein the literatmein whicha zeoliteis employedeither to
promotethethio-Claisenrearrangementorfor the chid induction. Theuniquecharacteristicsof zeolitessuch as

shapeselectivity,thermalstability,acidicandbasicpropertiescoupledwith the easeof operationhavemade the
interfaceof organicsynthesisandzeolitecatrdysisanimportantresearcharea.c In this communicationwe wish to
report the synthetic utility of zeolites (Y, EMT, ZSM-5 and Zeolite beta) as a versatile catalyst for

diastereoseleetivethio-ClaisenrearrangementofvariousS-allyl~-hydroxyketenedithioacetals.

The S-allyl y-hydroxyketene dithioacetals[h-le] were prepared from the corresponding~-hydroxy

dithioesterby treatmentwith LDAand allylbromideat -78 “C and the zeoliteswere synthesizedas reported
elsewhem.Z.TThe~~tion on HY-~lite WaS optimizedwithrespectto temperature,mwtiontie ~d ca~Yst to

substrateratio. HPLCwasperformedwitha W (254nm) detectoron a BeckmanHPLCpumpand a 40 mm x

25 cm silicacolumn(MerckS160,5 p). Priorto use,zeoliteswerecrdcinedat500“Cfor 5 h in presenceof air.

All S-allyl y-hydroxyketene dithioacetals[la-le] underwentrapid and diastereoselectivethio-Claisen

rearrangementinto unti ct-rdlyl~-hydroxydithioesters[2a-2e] in good yield over various zeolites at room

temperaturein hexane(Scheme1). Themixtureof [la] (0.1 g) and HY-Zeolite(1 g) was stirred in a round
bottomflask at roomtemperatw for 2 h in 125ml of dry hexaneunder nitrogenpressure, after which it was
filtered.Thehexanefiitratedidnotcontainanydissolvedmatter. Theproductstrappedinsidethe pores of zeolite
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wereextractedout with methanol(3 x 50 ml). Evaporationof methanolfurnishedthe crude productand was

timber purifkdby HPLCusingethylacetate/ n-heptane(95 : 5) furnished-“ a-allyl ~-hydroxydithioesteras

onlyproductin 88%yield. Diastmoisomerconfigurationwen?deducedfromHPLCcomparisonwith a syn- rich
mixtmeof the same diastemoisomerspreparedby a syn- stereospecificaldol condensationof methylpent-4-
enedithioatewith the nxpisite aldehydes. Assignmentof the anti-configurationto [2a] we~ confirmedby
chemicalconversionof the [2a] intotheknownsyn-andanti -ethyl2-allyl-3-hydroxybutanoatesandby coupling

constant measurements [J2,J(syn)4.85 Hz andJ2,~(u@ 5.35 Hz].* T*le1s~es theIW~tSob~~
with HEMT, HZSM-5 and HZeolitebeta. The compounds IIb-le] were also underwent thio-Claisen
rearrangementinpresenceof variouszeolitesto [2b-2e]andtheresultsare listedin Table1.
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Table 1. Thio-Claisenrearrangementof ‘y-hydroxyketenedithioacetals[ la-le ] overdifferentzeolites

Yielda

Entry Substrates R’ R“ Products
HY-Zcolite HEMT HZeOlitebeta HZSM-5 UIICtiyti

1 la Me Me 2a 8S 81 78 54 68 (11: l)b

2 lb Et Me 2b 84 76 72 68 47 (14: l)b

3 IC R Me 2C 7s 69 64 70 49 (15: I)b

4 ld t-But. Me 2d S3 71 57 80 40 (19: l)b

5 le Pit Me 2e 76 61 55 65 3s (s : ly

a Isolatedpure products. b Syn: Anti ratio.

Theuncatalysedthi&Claisenrearrangementof [la-le] wereperformedby stirringa solutionof S-rdlyl‘y-

hydroxyketenedithioacetals(0.05g) in dryhexane(50ml)at roomtemperature.Theprogressof the reactionwas
monitoredby HPLC. After 3 days, the reactionmixturewas analysedby HPLC and it was found that the

distributionof twodiastereoisomericrx-allyl&hydroxydithioesterswithasyn: anti ratiovaryingin the range8 :

1to 19:1.9” Theresultsare surnman“redinTable1.
Inuncatalysedthio-claisenrearrangementof IIa-le] themajorproductis syn isomer.Whereasin zeolite

mediatedrearrangementunti isomeris theonlyproduct(HPLCchromatogrsmshowsonlythe peakconesponding

to theunti isomer).TheS-rtllyly-hydroxyketenedithioacetalscanbe adsorbedcomfortablyinsidethe channelsof

zeolitesin suchaway thatthebulkygroupsareawayfromthecatalyticsurface.Thediastemoselectivityof thisrea-
rrangementoverzeolitescouldbe dueto thetransitionstatemodelas shownin Fig.1.
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Fig. 1Thetransitionstatemodelforthio-Claisenrearrangementoverzeolites.

Itisworth notingthefacileandhighlydiastemoselectiveoccurrenceof the thio-ClaisennmrmngementS-allyly-

hydroxyketenedithioacetalscatalysedby zeolites. The easy separationof a solid catalyst from the reaction
mixtmeis one of the mainadvantagesofferedby heterogeneouscataiystsand an essentialprerequisitefor their
regeneration.Presentlydescribedprotocolforthio-Claisenrearrangementis advantageousin viewof highyieldof

diastereomericallypure amf c+allyl~-hydroxydithkwster,mild reactionconditions,the ease of work up and

regenerationof thecatalyst.
Acknowledgement : RS thanks to Prof. C. N. Pillai, IIT, Madrasand Prof. J. Weitkamp,Universityof
Stuttgart,Germany, forprovidingthe facilitiesforsynthesizingvariouszeolites.
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117.20( C*.), 134.90(CY) and241.57( C=S). Anal.calculatedfor C~H,,0S2: C = 50.49;H = 7.40and
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(C,.), 135.46( CY) and 242.36( C=S).
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37.62,38.85,64.95 (C. ), 73.82(Cp), 117.24(C5.), 135.02(Cy) and 242.0( C=S). Anrd.calculatedfor

C10H180SZ: C = 55.00;H = 8.30and S = 29.34.Found: C = 54.92;H = 8.46and S = 29.31.~-:
‘HNMR: 0.89( t, 3H ),1.19-1.54(m, 4H ), 2.56( s, 3H ), 2.37-2.72(m, 2H ), 2.90-3.24(m, IH ) 3.69

(m, IH ) and4.92-6.O( m, 3H ). ‘3CNMR: 12.66( CH3), 19.14,19.25,36.40,38.48,66.26 ( C. ),

74.42(CB), 116.56( C*.), 136.51( CY) and241.36( C=S). ~ : ‘HNMR: 1.01( S, 9H ), 2.62 ( S,

3H ), 2.51-2.74(m, 2H ), 2.86( br.s, IH ), 3.34-3.55(m, 2H ) and4.74-5.82( m, 3H ). 13CNMR:19.48

(SCH3),26.94(3 CH3), 36.32,37.20,62.08( Ca ), 82.05(Cp), 117.40( C3.), 136.38( Cy.) and 242.62

( C=S). Anrd.calculatedfor C,1H200SZ:C = 56.85;H = 8.68and S = 27.60. Found: C = 56.65;H =8.64
and S = 26.89.~ 33: ‘HNMR: 0.93 (s, 9H ), 2.58 (s, 3H ), 2.47-2.81(m, 3H ), 3.40-3.58(m, 2H )

and4.79-5.86( m, 3H ).’3CNMR:19.32( SCH3), 26.98( 3 CH3), 36.25,36.94,61.22( C. ), 81.64(C8),

116.86 ( C6.), 135.84( CY) and241.92( C=S).

11.2e(AnQ“).:‘HNMR: 2.04-2.42(m, 2H ), 2.48 (s, 3H ), 2.94( br.s, IH ), 3.25-3.78(m, IH ) 4.63-5.91

(m, 4H ) and7.18( m, 5H ).’3CNMR: 19.68(SCH,), 38.70( Cp.),66.78( C. ),77.61(Cp), 117.40(C,. ),

126.28,127.98,128.50( CGH~), 134.44(Cy), 141.48( CcH~), and241.06( C=S). Anal.calculatedfor

Ck3H,,0S,: C = 61.8 ; H = 6.41and S = 25.43.Found: C = 61.94;H = 6.32and S = 25.21.2e(Svn\:
‘HNMR: 2.47 ( s, 3H ), 2.50-2.74(m, 2H ), 3.02( br.s, IH ), 3.47-3.65(m, IH ) 4.81-5.88( m,4H)

and 7.24(m, 5H ). ‘3CNMR: 19.42(SCH3), 35.85( Cp.),67.02( C. ), 76.36(Cp), 116.93( C5.)126.

127.72,128.26( C,H5), 135.26( C, ), 141.46( C,H, ), and 241.75( C=S ).
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