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Abstracts: Thikanc was transformed to alkene very efficiently at -78°C by tiietbylbomnc initiated radical 

rertion with tibutyltin hydride. EnantiomexicaUy pure (+> and (->linalools were dwived from geranid in four 

steps including the dkene formation rtaction. 

Transformations of thnze membered heterocycies to alkenes have heen well documented in the literatme.l) 

Particularly in the cases of oxiranes, the deoxygenation processes were reported to he retention of 

configuration.2) inversion of configuration3) or non-stereo selective4) depending on the reducing reagents. 

Pqmrations of alkene from thiimne by desulkrization have also been studied.s) The reaction usually required 

high temperature treating with phosphine, 6) phosphite,7) iodomethane.8) and also trihutyltin hydride?) 

However not much studies concerning the stereochemistry has been done, particularly there is no report for a 

case of thiirane hearing hydroxy asymmetric center in the molecule. Herein we describe very mild and 

stereoselective &sulfurization of optically active thiiranes promoted by tributyltin hydride and a catalytic 

amount of triethylhorane,to) and its potential utilities in efficient transformation from geraaiol to (+)- and (-)- 

linalools. 

When optically active thiimne la was treated with hibutyltin hydride in the piesence of cat, triethylhorane 

in toluene at -7VC. 5-phenyl-3-[(rert-butyldimethylsilyl)oxy]-pentene (2n) was obtained in 84% yield.ll) 

Benxoyl derivative lb also gave the corresponding ally1 henzoate, 2b in 85% yield. AIBN initiated ma&on 

of la and lb with tributyltin hydride required at refluxing temperature in benzene to give 2a and 2b in 

similar yields, reqectively. ‘The reaction of lc under the triethylborane catalyz& reaction conditions at -78°C. 

also pmce&ed very cleanly to provide the alkene k in 90% yield. In all the reactions, the asymmetric center 

retained under the conditions. Next, stereochemistries of the reaction in cis and trans thii, 3ay: and 

5a-c were examined. Treatment of 3a with trihutyltin hydride and cat. triethylhorane gave a 1: 6.6 mixture 

of Z and E alkenes of &I. which were identified by the authentic materials prepared independently. On the 

other hand, the corresponding cis isomer 5a also gave 4a in a similar mtio. In all the cases. E alkene was 

formed pdomhantly. The results were listed in Table. 

This paper is dedicated to Dr. Yasumitsu Tamura (Emeritus Professor of Osaka University) on the occasion 

of his 70th birthday. 



Table Triethylborane Initiated Alkene Formation from Thiirane by BW$nH 

substrate=’ 
R 

FVoduct b) 

( z : E) Yield (%) 

IS 

lb 

lc 

3a Bu’Me$i 

3b PhCO 

3c H 

Sa Bu’Me#i 

Sb phco 

SC H 

Bu’Me#i 2a 

Phco 2b 

H 2c 

4a(l :6.6) 84 

4b (1 : 3.3) 98 
Ph-OR 

4c (1 : 6.5) 89 + 

4a (1 : 6.1) 

4b (1 : 3.1) 

4c (1 : 6.1) 

a4 

85 ? 
PW 

90 

98 ph--YoR 
85 

89 

a) Ref. 15, b) Geometric ratios were determined by ‘H NMR. 

Skvlin reported that the reaction of trans thiirane with phenyl radical proceeded via a /&phenylthio radical 

intermediate to give Z and E alkenes in 18 : 82 ratio. 12) While, cis thiirane gave them in 74 : 26 ratio. The 

results indicated that about 80% of substrate retained the stereochemistry. However in our case, the reaction 

was not stereospecific but took place stemoselectively to lead Z and E alkenes in 1 : 3-7 ratio depending on 
the protecting group of the alcohols. These results indicated that an intermediary p-hibutylstaanylthio nuiical 

might be stable enough tc be a confonnatiortal equilibrium by the C-C bond free rotation even at -78’C, and 

eventually to eliminate tibutylstauuylthio radical leading a stable E-isomer predominantly. These differences 
might he due tu the rate in the elhnination step of kphenylthio radical and B_tributylstannylthio radical.13) 

R-OH a_R b,cord R 

R’: TBDMS or PM!0 

Scheme 1 Reagenrs und Conditions; a) Ti(OP&, Bu’OOH, (+)-Diethyl tiutrak, in CHzcl2 ; 
6) NaH, CS2 in THF; c) TBDMSOTf, Z.dlutidine in CH2cI2; d) PhCOCI, DMAP 
in pyridine: e) K2CO3 in MeOH. 



We have repotted preparation of cyclic xanthate from allylic alcohol,14) and the thiii f-on from 

the cyclic xanthate by methanolysis under basic amditi0ns.t~ The typical preplrrcuion of asymmetric alkoxy 

thiiranewasrrpregeotedinSchemel.Aoombinationofthenactionsequenoeandthe~~formationmPy 

serve 1,3-hydroxy group transposition under a stereocontrolled marmer. Inordertoexamine theappiicability, 
stereospecific syntheses of (+)- and (-)-~inaloo~ were demonstrated in ~cbeme 2.16) timdo is known to be 
an important component in many essential oils. The (S)-(+)-isomer is called wfiandml, on the other hand, 

(-)-linalool is called licareol aud has R-chid center. These enantiomeric isomers exhibit quite a different 

flavors. The Sharpless asymmetric epoxidation of gemniol by using (+)-diethyl tartmteasachiralinducei 
afforded optically pum epoxy alcohol in more than 95% enantiomeric excess. Stemospecific ring opening of 
the epoxide by NaH and carbon disulfide gave cyclic xanthate in 69% yield. Tmatmentoftbexanthatewith 
potassium carbonate in methanol gave thiirane in 90% yield. Finally, tbe thiirane was subjected to the above 
desulfurization conditions at oOCt7) for 5 min to lead (+)-linalool in 84% yield possessing [a]+ + 17O (c 

1.0, ethanol).l7) Exactly by the same procedure described for (+)-linalool synthesis except using (-)-diethyl 

tartmte in tbe asymmetric epoxidation step, (-)-linalool was obtained in 47% yield from geraniol and tbe 

product showed the same specific rotation but an opposite sign.‘@ 

Gkraniol 

e 

SCheIlW 2 Reagents and Conditions; a) Ti(OP&, Bu’OOH. (+)-Diethyl tamate. -2OY in 

CHzClt ; b) NaH, CSz, -78-VC in THF; c) K2C03, R, in MeOH; dJ B#3SnH, 

cat. Bt3B, PC. in toiuene ; e) Ti(OF&, Bu’OOH, (-)-Dietbyl tar&ate. -2Pc in 
CH2Cl2. 
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The chemical transformation of geraniol to linalool via 1,3-hydroxy transposition was reported by 

Germain and Lygo et al. E. Balmer. A. Germsin, W. P. Jackson and B. Lygo. J. Chem. Sac., Perkin 

Trans. I, 1993, 399. 

Due to a poor solubility of this substrate in toluene below -5”C, the reaction was carried out on a ice 

bath. 

The reported degrees in “The Dictionary of organic Compounds”; Coriandrol, [a]nM + 16.9’ (c 1.0, 

ethanol); Licateol, [aIn= - 17” (c 1.0, ethanol). 
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