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[IL,f]-Wittig rearmngemglts of me&ted ally1 ethers tkmish homoallyl alcohols, often with stereo- 
control 1). Similarly, [2,3]-llria-Wittig reanangements of lithiated ally1 sudpdcs 2 lead via homoallyl thie 
lates 3 to homoallyl tbiols 4 24). Organolithium compounds 2 suited for such rearrangemen tswereobtained 
from ally1 sulfides 1 in which an ekctron withdrawing group (EWG) acidifk the neighboring u-hydrogen 
sufkiently that ir rather than the allylic o’-hydrogen is abstmcted upon addition of BuLi or LDA. 

1 2 3 4 

(EWG = -HC=CMe2 a. -Ph ‘), -C02Me ‘), -SMe 4), -S(=G)Me ‘), -CN/-SMe “) 

The prexnt paper extends the scope of [2,3]-Thia-Wittig rurangements to ally1 sulfkk9 without an 
activating EWG group: Ally1 tributylstannyl sulkies 5 (X = S) and n-BuLi give homoallyl thiola& 3’ in 
~atdryicetemperatunwithin5minasdothemixedS,S-acetals6(x=S)wheatheyantreatedwith 
>2 equiv. of lithium naphthalenide (LiNaphth). This means that such [2,3]-Thia-Wittig rearrangements may 
be performed in essentially complete analogy to the protoools of Still 7) (5+3’, X = 0), Bmka 81, and 
ourselves 9) (6+3’, X = 0) developed in @,3]-Oxa-Wittig reatrrangement chemistry. 
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The rearmngement pmcursors were pmpared from ally1 alcohols by two routes. In the first, the OH 
group of compound 9 was subjected under Mitsunobu conditions to a @osektive substitution by thio- 
acetate W1) (+lO). Ethanolysis of 10 in a NaOEVEtOII mixture iiberated a sodium thioIate which was 
alkyiated either with Bu.$n-CIQ-I 12) giving stannyl stdfide lla OT with PhS-ClQCi 1s) giving S,S-acetal 
llb. AUylsuUides17and29.wereprepamdbythesamemethods. 

(76%) taz 77* b: 33%) 

9 10 1la.b 

b+73+) 

tram-1 2 cis-12 

Thesecondrouteto rearrangement precursors relied on an SN’-type conversion of aIly1 alcohols into 
alIy1 thiols 14) reahzed by the faciie [3,3] sigmatropic shift of the aIkoxythkMony1 imidazohde obtained 
from alcohol 13 and thka&onyl diimidaz&k l9. Basic ethanoIysis of the wt product 14 and 
akyiation of the mu&g thiohne yiekied stannyl subkie 1Sa and S,S-acetaI lsb. 
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The stannyl sulfides lla and Ma underwent [2,3]-Thia-Wittig rearrangements within 5 min when treated 
with a slight excess of nBuLi in THP at -78°C. Aqueous workup provided the marranged thioIs 12 and 16 in 
88 and 91% yield, respectively. The same rearmngement products were obtained in 73 and %% yields, 
respectiveiy, when the S,S-acetais llb and Mb were Iithiated reductiveiy by the addition of >2 equiv. of 
LiNaphth 16). 

Surprisingly, the configmakn at the stereogenic C-C double bond of manangement products 12 and 
16 depended ma&e&y on how lithium was introduced into the molecule: Sn,Li exchange in lla provhkd 12 
as a 1:l ckzrunr mixture whereas the LiNaphth mediated reaction of llb Ied to a 4:l fmns:cis prepon- 
derance (t3C NMR) l7). Similarly, the EZ ratio in homoahyl thioI 16 changed from 1:4 observed following 
Sn,Li exchange in Ua to 4: 1 after LiNaphth treatment of lsb (tH NMR) 1s). We cannot exchtde rigorously 
that PhSLi - the by-product of the LiNaphth induced mactions - gave PhS radicaIs during the workup 
procedure which then erased an initiahy possibly identicaI stereochemioal outcome of M rearrangement 
types through rapid &+run.r or Z+E isomerizations, mspectively. Yet, the different stemoseIectivities ap 
pear to have a different reason. This may be inferred from [2,3]-Thia-Wittig rearmngements where the 



7325 

initial isomer distribution - the untksyn-18 and tmfhyn-21 ratios - would be presuvd no matter whether 
PhS radicals were present or not. There, starting ma@al depemknt selectivitk wexe obsaved once again: 

E,Z-17a.b 1 X 1 Yield 1 onfi-18 syn-18 19 

E-170 SnBu, 68% 94 6 

E-17b SPh 66% 54 46 

z-17a SnBu, 83% 98 2 

Z-17b SPh 4% 35 65 

Stannyl sulfides E- and Z17a gave the diitereomeric homoallyl thiols 18 with high (94:6, GLC) and 
very high (98:2, GL.C) u~#&selectivity, respectively, after short BuLi treatment at dry ice temper&me lg). 
Thus, the kind of stereoum trol through asymmetric induction found in [2,3]-Gxa-Wittig rearrangements of 

substrati containing an allylic stereocenter 21) rules the stereochemistry in the Thia-series equally and 

equally well. On the other hand the corresponding S,S-acetals E- and Z17b, ah regioselective cleavage of 

one of their C-S bonds with LiNaphth, led to the same homoallyl thiolr 18 with very low anfi- (54:46, GLC) 

and even syn-prefexence (65:35; GLC), mpectivdy. 

z-2OP 

pFCgq 
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StartingfkomanothersetofprecuIsors containing an allylic oxygen-bearing stereocenter, we obtained 

similar results: Stannyl sulfide Z-2& and n-B&i rearranged to am-21 with high diammddvity 
(unhyn 964, GLC) whereas the um’esponding S,S-acetal Z-2Ob and LiNaphth gave a 74:26 antksyn-21 

mixture (GLC) 22). 

The starting material dependent 8temxelectivitie8 of the [2,3]-Thia-Wittig rearrangcmcnts of the present 
study contrast sharply with the virtual absence of such an effect in related [2,3]-OxaWittig rearmnge+ 
ments g). Interestingly, in control eXpe&MIts the Mti-&!&ity Of the rcBction Of BuLi with stannyl Sll&k 

&17a was unabcd in the pr#wnce of naphtbala~~ (2.0 equiv.) or both xtqMb&s and LiSPh (2.0 and 1.0 
equiv., respectively). Similarly, the BuLi mediated vt of slannyl sulfide Z-170 mmhed unri- 
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selective when LiSPh (1.1 equiv.) was present. Finally, stannyl sulfide E17a and Lihphth (!) gave also 
only Mticonfigurated [2,3] rearmngement product although in poor yield (33%). This means that the low 
Syn-selectivity of the [2,3] mamngemcnts of the S,S-ucezals E- and Z-17b could not be mimicked starting 
tkom stannylated prccwsors. 

Whether the s&eochemical discrepanci~ between the two [2,3]-Thia-Wittig rearmngements types 
presented here are due to different mechanisms is not clear. Alternatives to the normally plausible concerted 
sigmatropic bond shift in a cummon lithio sulfide 2’ in&mediate might be a [2,3] shift in the ate-complex 7 
for rearmngements starting from organotin compounds or a 5-cndo-trig cyclizakn of radical 8 followed by 

electron transfer and g-elimination for rearrangements starting from S,S-acetals. 
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