
D&Mane Derhtive8: 
,,3=Ditbhane I-Oxide 

(Received in UK 22 July 1993) 

AwmckGwrtkncrlcallypurel.~ 14Xl&X!UlybCCAWent&pnprrcdh 
cithar alwohte qMgumtlon throu@ a thxeeetep procedure lnvolvlng a aUlytlc 
w aulphur oxidation. 

Enantlomedally pure sulphoxldw have become very Important aaymmeMc building 
blocka for enunt&&ective carbotkcarbon bond form&ion, and a number d method8 of 
vmylng effecgvenea~ and genemllty &ire avetlable for their pmpemUon.l 1,343Mane and 
Its derlvathree are ubiquitous acyl anion equivalent8 and are therefore valuable am 
w MemwtUs,z but the conzsponding aulpho&le, a chiml molecule, ham aeen 
llttlc~insynthcsls,anditspotcntral~Raclrlrrlcarbonyi~upsynthons~untll 
=ew-edwew-* 

OYGTfhGLd~~rn~~~Ulc~dl.~el~~~~ 
efMUvecbimlauxUimieaor&wymmetrkbulldingb&ck8forvariouatypeaofaubonyl 
group rw%lvlty, including enolnte allcylatlon,~ nucleophlllc addltlon,~ reducclon.6 
cwugae adltlon.’ 9ckwHMon?and Mannich mactlon.~ We have prepared the m 
1,Sdlthiane oxide yba&atea with way high enantiomeric exceaaw by u&g the 
-a-mpaoccsacs developed Independently by Kegan and Modena.‘o 
WehavealeobeenabletopfepereelmplezMbMtuted 1,Sdlthlane oxkka from the 
correapona m derIvatIvea without loaa of opticnl actlvlly by wing a aImpIe 
deacywm~,*~mtlle~c~onbpoorforl,-a~ 
--Me-Ylgcpup- rtGZ,thewc3&mperhaperequHngthepreaenceof 
a dlpolw mupIng wlthln the molecule for 8ome crudal Inter&Ion with the nrgcnt 
w-n--- Induct& In commonwiththeSherpk4wepoxkhtlon. 

Howtvcr.untn~~wcJtnotablctouscthbmcthodfaUlc~oC 
umudmhM l.~e lalde; while wmmebiceulphoxkMonoccumre8dllyfor 
moat2=yl-1- -Mm wWtknml2subWt~no~n~n 
-Pl==--pc#nt -la-~ -nblnfnaaprotara 
G2. ‘Iln ammadWy - -1.m -und=w- 
oxldWoninuound6!SUe.e.lnourtmn&,butthe monoeulphoxl& w not eaelly 

2139 



2140 P. C. B. PAGE et al. 

crystallized to higher optical purity and did not undergo the necessary subsequent 
deacylation without decomposition. The 2-cyano derivative, prepared by us in 98% yield 
by treatment of the tetrafiuoroborate salt of 1.3-dlthianerz with trimethylsilyl cyanide in 
dichioromethane solution at -20 ‘C. a new route, was oxidized in at best 33% e.e. We 
were therefore pleased to discover that both the 2-benzoyl and 2-pivaloyl derivatives do 
undergo enantioselective sulphur oxidation to give the oxides as syn/anti mixtures in 
reasonable yields and with good to excellent enantiomeric excesses (Table I).13 

Table 1. Asymmetric Oxidation of 1.3.Dithiane Derivatives 

cumene hydroperoxide (2 equiv.), 
s R 

?- 

c 

I” 
Ti(OPrI, (1 equiv.), 

S (+) or (-1 diethyl tartrate (2 equiv.), 
Hz0 (1.0 equiv.) 

R Solvent Temp/“C Yield/% w tar&& . 

acetyl c&c12 -20 0 - - - 
butyryl cn2c12 -20 0 - - - 

I-naphthoyl CHZCIZ -20 0 - - - 
cyan0 a2c12 -20 75 33 33 1 : 1 (+) 
C&Et WSl2 -20 66 65 65 3 : 1 (+) 

benzoyl cJ-wJ2 -20 63 66 64 3 : 1 (+l 
benzoyl m&l2 -20 60 73 72 3 : 1 (-1 
benzoyl toluene -42 65 78 72 3 : 1 (-1 
pivaloyl CD&l2 42 70 88 90 3 : 1 (-1 
pivaioyl cnzc12 -37 60 92# 88$ 1: 1 
pivaloyl toluene -37 65 78 76 1:l ;I; 

g One recrystallization leads to optical purity 

Subsequent deacylation of the 2benzoyl oxide to provide non-racemic dithiane oxide 
proceeded rapidly in high yield under our normal conditions.11 but we did not find it 
possible to crystallize either dithiane oxide itself or the benzoyl derivative to higher e.e. 
Fortunately the 2-pivaloyl oxide was crystallized to optical purity from ca. 90% e.e. in one 
recrystallization. 

Table II. Deacyiation of Z-Acyl- 1 .bDithisne 1 -Oxides 

A* R c Y 
NaOH (5% aq.) 

S 

benzoyl cnzcl2 1 79 72 72 R 
benzoyl =kd32 1 80 78 78 s 
pivaloyl EtOHo 15 80 88 89 s 
pivaloyl EtOHo 15 78 100 100 S 

0 Deacylation does not occur in dichloromethane 
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FInally the required deacylatlon of the fecqtaUized mixture of a’yn and 8ntl s(-)- 
~~ql-l&dithlMe lddeil took m iB ctlwouc 8OhltiOll d MuX = &Out 13 

hour0 without kwe of optkal wt.lVlQ at the sul@Oxhle aulphur atom to provide 
e~mtlomcrlcmlly pure S(-)-l,Sdlthla~e l-oxide IB 80% yield. Alt#SII~Vely the 
~m&ulalcouldbe desyMedlnmimUaryklck3toptpvldcS+)-1,5dlth&me 
l&Xkkwtth5Q%~e.tihl@UXovenp mchblcII).Anmp=edm 
b_Bb&JW. 

WhUe1.Sdithhel~dc~beenpcplrcd~oualyiBcnantlomerieallypunf~by 

rwolution andbydl a&monelecUve oxidation of a D(+Mamphor addti of 1.5dkhiane 
louowed by ckmqe,J nelthu route la Ideal for our purpoaek We belleve the route 
dcsoibcdhatobetheflmt v4mmetdc eynthe& of cnantlomerkally pure l.Sd&hlane 
larddcusingM~~ngrmtcrlrl~r~~~mcdlmn.inourcrsca 
‘foultb gentsMloll* ~6@hWb.141tshouldfUlthWbcBO&dtMdthcrO~ 

antipode of 1.5-dithIane lordde I# available by appropriate choice of absolute 
connguntlon of the t&rate cofactcr u8icd In the a8ymm&c oxidation step; for example, 
M UblUi iB thW 8)FJkm9,1° uaed(-)&tmtelead8tobdationofthea@atedSynMd 
atl8ulpho%ldea each contaking the 3 conf&umtion 3 the sulphoxkle aulphur atom, and 
hence ultlm&dy to 5+~1,5dUhlane loxlde. txamplea of the we of each tartmte ure 
@en IB table 1. 
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Mono-oxidation of Zsubstituted 1.3-dithianes with sodium metaperiodate or MCPBA 
predominantly furnishes ant/ suiphoxide products. Anti isomers display a Singlet in 
their 1H NMR spectra at ca. 6 4.7 p.p.m. (2-pivaloyl species) or ca. 6 5.4 p.p.m. (Z 
benzoyl species), each corresponding to the Zposition ring proton. For syn 
sutx&rates the corresponding signals appear at ca. 6 5.0 p.p.m. (2pivaloyl species) or 
ix 6 5.6 p.p.m. (2benzoyi species). 


