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Abstract: Condensation of (R).vinyl-p-to~ylsulf[,ulde amon on carhonyl compounds led dmzctly to chiral allylic sul- 
fmylalcohols 1 By treatment wth NBS/Me+, these alcohols I were converted Into the rearranged pnmary allyhc 
bromides 2 via SN,’ displacement. Opt&b pure (R)- and (S)-2-p-tolylsulfmyl-1,3-alkadwnes 3 resulted from the 
action of KOHlROH upon these bromides 2 via EL,’ ehmmatmns. 

Stereoselective reactions using chiral sulfoxides have provided useful new methods for synthetic orga- 

nic chemistry ’ and thus, their preparation with high enantiomeric excess is still of great interest. 

In particular, optically active sulfinyldienophiles have been used in many asymmetric Diels-Alder reac- 

tions.2 However. it is worthy to note that only few chiral sultinyldienes have been described, where the sul- 

foxide group is on the first carbon atom of the dienic system.3 Recently, we published the first synthesis of 

chiral (R)- and (S)-2-p-tolylsulfinyl-1,3-butadiene 3a.4 Unfortunately, generalization of the synthetic 

scheme used for the synthesis, via mesylate elimination, of the parent compound 3a proved to be unsuccess- 

fu1L5 We wish to report here a general synthesis of 2-sulfinylbutadienes, which is based on elimination reac- 

tions from chiral sulfinyl allylic bromides. 

0 

NBS I Me,S ~ 

I - PREPARATION OF SULFINYL ALLYLIC ALCOHOLS 1 

Allylic alcohols 1 appeared to be interesting precursors to dienes 3. Until now, preparation of these al- 

cohols required a preliminary protection of the double bond of the starting vinylsulfoxide 4.6 We describe 

here a direct access to alcohols 1 starting from (R)-(+)-p-tolylvinylsulfoxide 4. The treatment of 4 with 1.1 

equiv. of LDA in THF at -78”C, followed by the addition of various aldehydes and ketones (cf Table I), af- 

forded after usual workup the desired compounds 1. 
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Table I. Preparation of Alcohols 1 

1 R1 R2 R3 Yield I%) D.e. (%)a M.p, (“C) 

H H H 61 20 oil 
H #iMe. H 58 20 oil 

f H 8Me Me 49 20 oil 
d Me H 

I/ 
H 59 b 783 

; 
iPr H H 59 0 oil 

-U-I ;I$- H 58c C 105 

8 Ph H H 45 20 134and 182d 

a Determined by 400 MHz 1 NMR 

’ The. alwho If was pie axordznp our previous method.6 [a] 9&S = +126 (c = OS9 m acctmc). 

This new synthes vinylsulfoxide anion allowed the preparation of alcohois 1 in fair yields, com- 

parable to those obtain by our previously reported metltod,6 but in a single step. 

The alcohols 1 could be converted into the allylic rearranged bromides 2 (I .5 equiv. of N-bromosucci- 

nimide : 1.8 equiv. of h&$3 in CH2C12 at 20°Q7 in high yields (Table II). Such a rearrangement has been 

studied in the case of sulfonylalcohols.* 

R3 
cH&l~ I 20°C 

R3 

R2 
1 2 
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Table II. Preparation of Bromides 2 

2 RI R2 R3 Reaction time(h) Yield(%) EG! k#a M.p. (“C)a 

H H 
H Me 
H Me 
Me H 
iPr H 

-(CH2)4 
Ph H 

H 17 80 
H 14 77 
Me 25 78 
H 60 80 
H 60 47 
H 24 80 
Ii 60 C 

91/Q +67 (E) 57 (E) 
WI0 b b 

Qo/lO +7Q (E) 87 (E) 
-142 7395 

5OkiO b b 
-157 oil 

a Optical mtatms and melting pomts are only reported for pm-e wmers 

b Separation of E and Z momers was not achteved 

’ Owng to its mstabilily, 2g could not be clmmctenzed 

These SN2‘ displacements of allylic alcohols 1 proceeded generally with high E selectivity. The stereo- 

chemistry of 2a was shown to be E by NMR : a 8,7% NOE enh~cement was observed for the methyl group 

by i~diating the me~ylene protons. 

III - E2’ REACM0NS OF BROMIDB 2 

PREPARATION OF (R) s- and (S),-2.p-TOLYLSULFiNYLALKADIENRS 3 

Among the various possibilities offered by these new chiral sulfinyl bromides 2 we decided, in connec- 

tion with our interest in suIfinytalkadienes 3p to study the transformation of 2 into 3 by E2’ reaction. 

Various basic media have been tested on the bromide 2a. N~CO3/M~H left the starting bromide un- 

changed. Traces of diene 3a were detected by ‘H-NMR when K2C031MeOH or Et3N/Et20 were used in- 

stead. A 50% yield of 3a was obtained by treatment with LDA/THF. KOWMeOH led to the exclusive for- 

mation of aIlylic ethers 5a and 6a, resulting either from nucleophilic substitutions on bromides 2 or addi- 

tions on dienes 3. 
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But, in contrast, the best result was obtained when iPrOH was used in place of MeOH, and a 81% yield 

of pure 3a was achieved after easy separation of some ether 5a. 

By varying the reaction time, the temperature and the alcoholic solvent, the formation of undesired 

ethers 5 and 6 could be limited in each case. This allowed the syntheiis of sultinylalkadienes 3 in good yield 

(Table III). 

Table III - Eliminationjof Bromides 2 

3 R1 R2 R3 R Reaction time (h) / Yield of 3 (%) [a] g M.p. (“C) Mol % cb) of 
Temperature (“C) (a) (a) 32 56 

aH H H Me 0.w20 0 0 6139 
iPr 0.3310 39 0 61 0 
iPr 0.17/-20 81 +174 (c) 3940 900100 

b H Me H iPr 0.33/o 701911 0 
iPr 0.58/-20 2866 6 0 
iPr 0.50/o 70 (d) (oil) 81 7 12 0 

e H Me Me iR l.OO/lO 48412 0 

cBu 2.5125 22 (e) (oil) (e) 

d Me H H dvle 4.50/20 13 07512 
Mc 4.00/o 78 0 517 
Pr 0.50/o 85 +252 48.5 1000 0 0 

e iPr H H Me 18.0120 11 
tie 1 DO/20 71 7522 3 0 
iPr 0.67/20 76 +234 44 88 012 0 

f -F=2)4- H Pr 0.42/o 5637 7 0 
iPr 2.00/o 85 015 0 
iPr 0.67120 68 +152 oil 88 012 0 

(a) Yields and opucal rotatjons refer to pure isolated producrs. 
(b) Detemuned by 400 Mtfz lH-NMR of the crude product. 
(c) The optlcal purny of dynes 3 was 2 99’S as determmed by HPLC analysis (Chwalcel OB, hexane/2-propanol9/1). Excellenl re- 

solutmn (a = 1.41) of racelmc 321 was a&lewd on this column. 

(d) Product 3b was contammakd by traces of ether 5b. Only one Isomer, E, detected by ‘H-NMR (JHH = 16 HZ, R t = R3 = H). 

(e) Performed under ultmsomc inzhatmn; Diene 3e was contaminated by anseparable mmor Impuntles. 

In summary, we (have shown that chiral sulfinyl allylic bromides, obtained from the corresponding al- 

cohols by SN2’ displiement, are easily converted into (R)- and (S)-2-p-tolylsullinyl-1,3-alkadienes of high 

enantiomeric purity. We are currently evaluating the reactivity of these new chiral bromides and dienes. 
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EXPERIMENTAL 

lH (400 MHz) and 13C (100 MHz) NMR spectra were recorded on a Bruker AC 400 instrument in 

CDCl3 using TMS for lH spectra and the solvent for 13C spectra as internal reference. Chemical shifts arc 

expressed in ppm (abbreviations used : s sin&et, d doublet, q quadruplet, m multipiet, b broad). J values are 

given in Hz. Multiplicities in the 13C spectra were determined by DEPT experiments. IR spectra were recor- 

ded on a Nicolet SDX spectrometer. Melting points were determined on a Reichert apparatus and are uncor- 

rected. Optical rotations were measured with a Perkin-Elmer Model 241 polarimeter. Elemental analyses 

were performed at the Service de Microanalyse du CNRS (Gif sur Yvette). UV spectrum was recorded on a 

Varian DMS 100 spectrophotometer. High resolution mass measurements were performed at the C.R.M.P.O. 

(Rennes). Liquid chromatography were carried out on SDS silica gel 60 A C.C. (230-400 mesh). 

Preparation of alcohds l9 

(S),-.?-p-ToZvlsu~n~l-3-huten-2-o1 la: To a stirred solution of LDA (11 mmol) in dry THF (30 mL) 

under a nitrogen atmosphere was slowly added at -78°C distilled (R)-(+)-p-tolylvinylsulfoxyde lo (1.66 g ; 

10 mmol) in THF ( IS mL). After 30 min at -78”C, freshly distilled ethanal (1.69 mL ; 30 mmol) was added 

dropwise. The reaction mixture was maintained at -78°C for 15 min, then allowed to reach -30°C. A half-sa- 

turated aqueous NH4CI solution (20 mL) was added at this temperature and most of the THF was removed 

under reduced pressure. The residue was finally extracted with CH2Cl2. After drying over MgS04 and eva- 

poration of the solvent, the crude oil was purified by column chromatography on 40 g of silica gel (eluent : 

ether/cyclohexane 7/3 then ether) to give the diastereomeric sulfinylallylic alcohols la (1.29 g ; 61%) as a 

colorless oil. IR (neat) : 3323, 1590, 1025,919,806 cm-l. lH-NMR : 6 = 1.23 and 1.35 (d, J = 6.4,3H, 

Cu3CH) ; 2.41 and 2.42 (s, 3H, CI+3Ar) ; 4.29 and 4.41 (q, J = 6.4, lH, CHOH) ; 5.85 and 5.87 (s, IH, H 

tram ) ; 6.03 (s, lH, H cis ) ; 7.30,7.56 and 7.32,7.52 (AA’BB’ system, J = 8.2,4H arom.). 13C-NMR : 6= 

21.4 (q, CH3Ar) ; 21.8 and 22.8 (q, CH3CH) ; 64.4 and 65.1 (d, CH3CH) ; 115.9 and 117.5 (t, CH2=) ; 

124.7 and 125.0 (d) ; 130.0 and 130.1 (d) : 138.7 and 139.5 (s) ; 141.9 (s) ; 156.9 and 158.3 (s). 

(S),-2-p-Tolylsuljinyl-I-penten- lb: The reaction was performed using the same conditions descri- 

bed for la. Starting from 1.66 g ( 10 mmol) of (R)-(+)-p-tolylvinylsulfoxide and 2.16 mL (30 mmol) of 

freshly distilled propanal, 1.25 g @30/o) of alcohol lb were obtained after chromatography on 60 g of silica 

gel (eluent : cyclohexanelether : 3/7 then ether). IR (neat) : 3356, 2964, 2925, 1590, 1079, 1032,932, 813 

cm-‘. ‘H-NMR : 6 = 0.81 and 0.87 (t, J = 7.4,3H, CH2CH3) ; 1.57 and 1.65 (m, 2H, CI&CH3) ; 2.41 and 

2.42 (s, 3H, CE3Ar) ; 4.08 (m, lH, CH_OH) ; 5.84 and 5.86 (s, lH, H tram ) ; 6.06 and 6.07 (s, IH, H cis ) ; 
7.30,7.56 and 7.32, 7.52 (AA’BB’ system, J = 8.2,4H arom.). 13C-NMR : 6 = 9.5 and 9.6 (q, CH3CH2) ; 

21.4 (CH3Ar) ; 28.5 and 29.3 (t. cH2CH3) ; 69.6 and 70.6 (d, CHOH) ; 117.1 and 117.5 (t, =CH2) ; 125.2 

and 125.5 (d) : 130.0 and 130.1 (d) ; 138.8 and 139.6 (s) : 141.9 and 142.0 (s) ; 156.1 and 156.9 (s, C=CH2). 
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(S),~-4-MethyL2-p-tol~vEu@n_vl-I-penten-3-ol lc: The reaction was performed in the same way as for 

la. Starting from 1.66 g ( 10 mmol) of (R)-(+)-p-tolylvinylsulfoxide and 2.70 mL (30 mmol) of 2-methylpro- 

panal, 1.17 g (49%) of lc were obtained after chromatography on 60 g of silica gel (eluent : cyclohe- 

xane/ether : 4/6 then ether). IR (neat) : 3356,2958,15%, 1025,806 cm-l. IH-NMR : 6 = 0.77 and 0.80 (d, J 

= 6.7, 3H, CH3CH) ; 0.91 and 0.93 (d, J = 6.7, 3H, CN3CH) ; I.84 and 1.95 (dqq, J = 6.7, 6.7, 6.7, lH, 

CH(CH32) ; 2.40 and 2.41 (s, 3H, C&Ar) ; 3.76 and 3.94 (bt, J = 5.7, lH, CHOH) ; 5.82 and 5.88 (s, 1H, 

H tray ) ; 6.11 and 6.13 (s, IH, H cis ) ; 7.30,7.56 and 7.3 1,7.53 (AA’BB’ system, J = 8.2,4H arom.). Ana- 

lysis : Calculated for C 13 18 2 H 0 S : 65.50% C 7.63% H 13.44% 0 13.44% S.found65.46’% C 7.38% H 

13.52% 0 13.2% S. 

(S),-2-Methyl-3-p-tol.vlsul~n_vl-3-huten-2-o1 Id: Following the same procedure as for la from 1.66 g 

(10 mmol) of (R)-(+)-p-tolylvinylsulfoxide and 2.25 mL (30 mmol) of freshly distilled propanone, 1.32 g 

(59%) of alcohol Id were obtained after chromatography on 45 g of silica gel (eluent : etherkyclohexane : 

7/3 then ether). White crystals ; m.p. = 78,5”C (petroleum ether). [a] g +227 (c = 2.0, EtOH) [Litt6 : [al @ 

=+277 (c = 0,72 ; acetone)]. IR ( neat) : 3343, 2971, 1590, 1025, 813 cm-l. lH-NMR : 6 = 1.31 (s, 3H, 

C&C) ; 1.38 (s, 3H, CH3C) ; 2.40 (s, 3H, CH_3Ar) ; 5.77 (d, J = 1.0, lH, H trans ) ; 6.00 (d, J = 1.0, lH, H 

cis ) ; 7.28,7.59 (AA’BB’ system, J = 8.2, 4H arom.). 13C-NMR : 6 = 21.4 (q, CH3Ar) ; 31.1 (q. CH3C) ; 

31,4 (q, CH3C) ; 73.6(s, QCH3)2) ; 115.1 (t, CH2=) ; 126.1 (d) ; 129.8 (d) ; 141.0 (s) ; 141.7 (s) ; 161.3 6, 

G=CH2). 

(S),-3,4-Dimeth~l-2-p-toi~vl.~ulfinyl-I-penten-3-ol le: The reaction was performed using the same 

conditions described for la. Starting from 5 g (30 mmol) of (R)-(+)-ptolylvinylsulfoxide and 6.42 mL (60 

mmol) of 3-methylbutunone. 4.48 g (59%) of le were obtained after chromatography through 180 g of silica 

gel (eluent : cyclohexnne/ethylacetate : 6/4). IR (neat) : 3358, 2984, 1490, 1025, 806 cm-‘. ‘H-NMR : B = 

0.80, 0.85 and 0.87, 0.93 (2d, J = 6_8,6H, (ClI3)2)CH) ; 1.18 and 1.20 (s, 3H, CH3COH) ; 1.85 and 1.90 

(qq, J = 6.8,6.8, IH, CFI(CH3)2) ; 2.38 and 2.39 (s, 3H, CH3Ar) ; 5.66 and 5.67 (d, J = 1.2, IH, H trans 1: 

5.98 and 6.21 (d, J = 1.2, lH, H cis ) ; 7.25, 7.60 and 7.27, 7.57 (AA’BB’ system, J = 8.2.4H arom.). 13C- 

NMR : 6 = 16.5 (q, CH3CH) ; 16.7 (q, CH3CH) ; 21.4 (q, GH3Ar) ; 26.7 (q, CH3C) ; 37.0 and 38.0 (d, 

CH(CH3)2) ; 78.3 and 79.3 (s, C-OH) ; 114.9 and 116.4 (t. =CH2) ; 125.9 and 126.1 (d) ; 129.7 (d) ; 140.4 

and 141.8 (s) ; 141.6 (s) ; 160.1 and 160.4 (s, c=CH2). Analysis : Calculated for C14H2002S 66,62% C 

8,00% H 12,70% S, found 66,44% C 8,04% H 12,78% S. 

(S),-2-Phen~vl-2-p-toZ_vlsulfn~vl-3-huten-2-o1 lg: The reaction was performed using the same condi- 

tions described for la. Starting from 1.66 g (10 mmol) of (R)-(+)-p-tolylvinylsulfoxide and 2.0 mL (17 

mmol) of acetophenone, 1.29 g (45%) of alcohol lg were obtained after chromatography on 80 g of silica 

gel (eluent : etherkyclohexane : 7/3) as a mixture of readily separable diastereoisomers. Less polar diaste- 

reoisomer : White crystals ; m.p. = 134°C (ether). ‘H-NMR : 6 = t.68 (s, 3H, CH3) ; 2.34 (s, 3H, CH3Ar) ; 

4.04 (s, lH, OH) ; 5.88 (s, lH, H trams ) ; 6.14 (s, lH, H cis ) ; 7.09, 7.27 (AA’BB’ system, J = 8.1, 4H 

arom.) ; 7.13 (m, 3H, H, and HP) ; 7.22 (m, ZH, Ho). 13C-NMR : 6 = 21.3 (q, CH3Ar) ; 31.3 (q. CH3) ; 

77.7 (s, C-OH) ; 117,6 (t, CH2=) ; 125.0 (d) ; 125.2 (d) ; 127.0 (d) ; 128.0 (d) ; 129.5 (d) ; 140.0 (s) ; 141.1 

(s) ; 144.4 (s) ; 159.1 (s, C=CH2). Most polar diastereoisomer : White crystals ; m.p. = 182°C (dichlorome- 
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thane). IR (nujol) : 3280, 1032, 1020, 923, 806 cm- ‘. lH-NMR: 6 = 1.71 (s, 3H, CH3) ; 2.37 (s, 3H, 

CE3Ar) ; 4.11 (s, lH, OH) ; 5.72 (d, J = 1.3, lH, H tran~ ) ; 5.76 (d. J = 1.3 , lH, H cis ) ; 7.19,7.47 (AA’B- 

B’ system, J = 8.1, 4H arom.) ; 7.23 (m, 3H, H, and Hp) ; 7.31 (m, 2H, Ho). 13C-NMR : 6 = 21.4 (q, 

CH3Ar) ; 31.3 (q, CH3) ; 77.1 (s, C-OH) ; 116.7 (t, CH2=) ; 125.1 (d) ; 126.3 (d) ; 127.0 (d) ; 128.0 (d) ; 

129.6 (d) ; 140.0 (s) ; 141.8 (s) ; 144.7 (s) ; 160.2 (s, C=CH2). 

General procedure for the preparation of bromides 2 

To a stirred solution containing 540 mg (3.0 mmol) of N-bromosuccinimide in 10 mL of anhydrous 

methylene chloride under a nitrogen atmosphere was added dropwise at 0°C over a few minutes, 0.264 mL 

(3.6 mmol) of methylsulfide, followed by 2 mmol of the p-tolylsulfinyl allylic alcohol 1 in 3 mL of methyle- 

ne chloride. Then the reaction mixture was stirred at ambient temperature for the indicated time (Table II), 

and poured into 10 mL of water. The aqueous layer was extracted with ether (3 x 7 mL). The combined or- 

ganic layer was washed with brine (7 mL) and dried over MgS04 After removal of the solvent under redu- 

ced pressure, the resulting brown residue was purified by silica gel column chromatography (eluent : cyclo- 

hexane/ether : 7/3). 

(S)-1-Bromo-2-p-tol_vlsuljinyl-2-butene 2a : Yield = 80%. IR (neat) : 1081, 1045,809 cm-‘. E isomer : 

White crystals : m.p. = 57°C (ether/petroleum ether) ; ]a] g = +67 (c = 1.25, EtOH). lH-NMR : 6 = 1.95 (d, 

J = 7.2, 3H, CFI3CH=) ; 2.41 (s, 3H, CI+3Ar) : 3.87,3.95 (AB system, J = 11.6,2H, CH2Br) ; 6.75 (q, J = 

7.2, lH, CH3Cu=) ; 7.30.7.53 (AA’BB’ system, J = 8.2,4H arom.). 13C-NMR : 6 ,= 14.4 (q, CH3CH=) ; 

19.2 (t , CH2Br) ; 21.4 (q, CH3Ar) ; 125.3 (d) ; 129.9 (d) ; 135.8 (d, =cHCH3) ; 138.8 (s) ; 141.9 (s) ; 142.3 

(s). Analysis : Calculated for C 1 lH130SBr 48.35% C 4.81% H 5.86% 0 1.72% S 29.26% Br, found 

48.52% C 4.70% H 5.84% 0 11.63% S 29.21% Br. 2 isomer : lH-NMR : 6 = 2.21 (d, J = 7.2, 3H, 

CB3CH=) ; 2.41 (s, 3H, CH3Ar) : 4.00, 4.10 (AB system, J = 12.4, 2H, CH2Br) ; 6.59 (q, J = 7.2, lH, 

CH3CH=) ; 7.3 1,7.47 (AA’BB’ system, J = 8.2,4H arom.). 

(S)-I-Bromo-2-p-tolylsulfinyl-2-pentene 2b : Yield : 77%. IR (neat) : 2964, 1079, 1052,806 cm-l. E 

isomer : ‘H-NMR : 6 = 1.16 (t, J = 7.5,3H. CH3CH2) ; 2.35 (dq, J = 7.5,7.5,2H, CH3CB2CH=) ; 2.41 (s, 

3H, CI-I3Ar) ; 3.84, 3.94 (AB system, J = 11.6, 2H, CH2Br) ; 6.66 (t, J = 7.5, lH, =C#ZH2) ; 7.31, 7.53 

(AA’BB’ system, J = 8.1,4H arom.). Analysis : Calculated for C 12H l5SOBr M. 16% C 5.28% H 11.15% 

S, found 49.67% C 5.66% H 11.21% S. 

(S)-l-Bromo-4-meth_vl-2-p-tolylsulJn_vl-2-pentene 2c : Yield = 78%. IR (nujol) : 2950, 1590, 1455, 

1070, 1045,815 cm-l. E isomer : White crystals ; m.p. = 87°C (ether/petroleum ether) ; [a] g = +79 (c 1.5, 

EtOH). ‘H-NMR : 6 = 1.13 (d, J = 6.6,6H, (CH3)2CH) ; 2.41 (s, 3H, CFI3Ar) ; 2.82 (dqq, J = 10.4,6.6,6.6, 

lH, CH(CH3)2) ; 3.83, 3.95 (AB system, J = 11.6, 2H, CH2Br) ; 6.48 (d, J = 10.4, lH, CH=) ; 7.30,7.52 

(AA’BB’ system, J = 8.1,4H arom.). l3 C-NMR : S = 19.4 (t, CH2Br) ; 21.4 (q, cH3Ar) ; 21.5 (q, CH3) ; 

21.8 (q, CH3) ; 28.6 (d, CH(CH3)2 ; 125.4 (d) ; 130.0 (d) ; 139.0 (s) ; 139.2 (s) ; 141.9 (s) ; 146.7 (d, 

=cHiPr). Analysis : Calculated for Cl3H 17OSBr 51.82% C 5.70% H 5.31% 0 10.63% S 26.54% Br, 
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found 52.10% C 5.60% H 5.09% 0 10.76% S 26.60% Br. 2 isomer : 13C-NMR : 6 = 21.4 (q, CH3Ar) ; 

22.4 (q. CH3) ; 22.6 (q, CH3) ; 24.5 (t, CH2Br) ; 28.4 (d, CH(CH3)2) ; 124.3 (d) ; 130.0 (d) ; 138.2 (s) ; 
138.4 (s) ; 141.2 (s) : 150.2 (d, =CHiPr). 

(S)-I-Bromo-3-meth_yl-2-p-tolylsuljTnyl-2-butene 26 : Yield : &o%. White crystals ; m.p. =73S°C (pe- 

troleum ether). [a] g = -142 (c = 1.0, EtOH). IR (nujol) : 1610, 1087, 1027,801 cm-l. lH-NMR : 6 = 2.00 

(s, 3H, CH3) ; 2.30 (s, 3H, CH3) ; 2.41 (s, 3H, CH3Ar) ; 3.%, 4.29 (AB system, J = 11.6, 2H, CH2Br) ; 

7.30,7.47 (AA’BB’ system, J = 8.2,4H arom.). 13C-NMR : 6 = 20.1 (t, CH2Br) ; 21.4 (q, CH3Ar) ; 22.1 (q, 

CH3) ; 22.6 (q, CH3) ; 124.4 (d) ; 129.8 (d) ; 135.9 (s) ; 139.1 (s) ; 141.0 (s) ; 149.6 (s). Analysis : Calcula- 

ted for Cl2Hl+SBr 50,19% C 5.28% H 5.58% 0 11.15% S 27.85% Br, found 50.01% C 5.04% H 

5.32% 0 11.09% S 27.58% Br. 

(S)-l-Bromo-3,4-dimeth~~l-2-p-tolylsul~nyl-2-pentene 2e : Yield : 47%. Colorless oil. IR (neat) : 2964, 

1616, 1079, 1045,806 cm-l. E isomer : IH-NMR : 6 = 1.10 (d, J = 6.8, 3H, CH3CH) ; 1.14 (d, J = 6.8, 

CB3CH) ; 2.16 (s, 3H, CH3C=) ; 2.40 (s, 3H, CH3Ar) ; 3.07 (qq, J = 6.8,6.8, lH, CB(CH3)2) ; 3.99,4.31 

(AB system, J = 11.6,2H, CH2Br) ; 7.29,7.46 (AA’BB’ system, J = 8.2,4H arom.). 2 isomer : 1 H-NMR : 6 

= 1.16 (d, J = 6.8,3H, CH3CH) ; 1.17 (d, J = 6.8,3H, CH3CH) ; 1.90 (s, 3H, CH3C=) ; 3.40 (s, 3H, a_3Ar) 

; 3.80 (qq, J = 6.8,6.8, lH, CH_(CH3)2) ; 3.93,4.28 (AB system, J = 11.5,2H, CH2Br) ; 7.30,7.48 (AA’BB’ 

system, J = 8.2,4H arom.) 

j : 
(S)-2-Bromo-I -cy 

ck 

exylidene-I-p-tolylsulfinyl ethane Zf : Yield : 80%. Colorless oil. [a] g = -157 (c 

= 1, EtOH). IR (neat) : 9 5.2852, 1623,1490, 1444, 1079, 1039,806 cm-l. lH-NMR : 6 = 1.60-1.90 (m, 

6H, -(CH2)-3) ; 2.40 ( ‘2H, CH2C=) ; 2.41 (s, 3H, CH3Ar) ; 2.82 (bt, J = 5.6, 2H, CH2C=) ; 3.99.4.27 
(AB sytem, J = 11.6,2 

s, 

1 CH2Br) ; 7.30, 7.47 (AA’BB’ system, J = 8.0,4H arom.). 13C-NMR : 6 = 19.6 (t, 

CH2Br) ; 21.4 (q,xH3 ; 26.1 (t) ; 27.3 (t) ; 28.2 (t) ; 31.9 (t) ; 33.0 (t) ; 124.4 (d) ; 129.8 (d) ; 133.1 (s) ; 

139.0 (s) : 140.9 (s) ; 1T.l (s). 
> 

General procedure for t LA preparation of {RJSand (S)s-2-p-tolylsul@zyl-l ,3-alkadienes 3 

To a stirred solut f bromide 2 (1 mmol) in 1mL of alcoholic solvent (cf Table III) at the indicated 

temperature (cf Table I der a nitrogen atmosphere was added dropwise a 2M alcoholic solution of KOH 

( 1 mL). After the indic time (cf Table III). water (3 mL) was added and most solvents were removed un- 

der reduced pressure. Th residue was extracted with ether. The combined organic layer was washed with 

brine and dried over 4. After solvent evaporation, the crude product was purified by silica gel chroma- 

tography (eluent : 

I 
(+)-(R)-2-p-tolyls nyl-1,3-butadiene 

tane). [a] g:= +174 (c 

t 

3s : Yield : 81%. White crystals ; m.p. = 39-40°C (etherlpen- 

.O, EtOH). UV : hax (EtOH) = 231 nm (E 14200). lH-NMR : 6 = 2.39 (s, 3H, 

Cu3 Ar) ; 5.22 (d, J, I= 1.3, J, - - 0, lH, part X of AMX system) ; 5.48 (d, J,, = 17.7, J,, = 0, lH, part 

M of AMX system) ; S&J (s, lH, H trans ) ; 6.14 (s, lH, H cis ) : 6.24 (dd, J, = 11.3, J,, = 17.7, lH, 
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part A of AMX system) ; 7.26,7.56 (AA’BB’ system, J = 8.2,4H arom). 13C-NMR : 8 = 21.4 (q, cH3 Ar) ; 

117.1 (t) ; 119.0 (t) ; 125.7 (d) ; 129.4 (d, CH = CH 2 ; 129.9 (d) ; 140.0 (s) ; 141.9 (s) ; 151.4 (s). MS : m/z 

(rel. intensity) : 192 (30, M) : 140 (100) ; 139 (18) ; 137 (23) ; 123 (32) ; 92 (%) ; 91 (45) ; 65 (17) ; 53 

(33) ; 27 (17). HR-MS : Calculated for C 11H 120s : 192.0609, found : 192.0599. 

(E)-(+)-(RI-2-p-toZ?r[sulZ-I,J-penradiene 3b : Yield : 70%. Colorless oil. IR (neat) : 1590, 1079, 

1052,959,813 cm-‘. 1 H-NMR : 6 = 1.69 (dd, J,, = 6.4, J,, = 0.6,3H, part X of ABX3 system, CH3CH = 

CH) ; 2.38 (s, 3H, CH3Ar) ; 5.71 (s, lH, H trans ) : 5.91 (bd, J,, = 16.0, lH, part B of ABX3 system, CH= 

CHCH3) ; 5.97 (s, lH, H cis ) ; 6.01 (dq, J,, = 16.0, J,, = 6.4, lH, part A of ABX3 system, CH =CI&H3) 

; 7.27, 7.53 (AA’BB’ system, J = 8.1, 4H arom.). 13C-NMR : 6 = 18.7 (q, cH3CH=) ; 21.4 (q. CH3Ar) ; 

114.9 (t, CH2=) ; 123.5 (d) ; 125.7 (d) ; 129.9 (d) : 131.4 (d) ; 140.1 (s) ; 141.8 (s) ; 151.0 (s). MS : m/z (rel. 

intensity) : 206 (3, w) ; 140 (100) ; 139 (14) ; 92 (82) ; 91 (45) ; 69 (16) ; 67 (63) ; 65 (27) ; 41 (45) ; 39 

(25). HR-MS : Calculated for C 12Hl4OS : 206.0765, found : 206.0770. 

(+)-(R)-4-methyl-2-p-tolylsuljinyl-I,3-pentadiene 3c : In this case, the reaction was performed in ter - 

butanol with sonication. Yield : 22%. Colorless oil. The following analyses were obtained on a product 

contaminated by traces of impurities. lH-NMR : 6 = 1.60 (d, J = 1.1, 3H) ; 1.73 (d. J = 1.2, 3H) ; 2.39 (s, 

3H, a3Ar) ; 5.38 (bd, J = 1.3, lH, CH = C(CH3)2) ; 5.57 (d, J = 1.3, lH, H truns ) ; 6.15 (s, lH, H cis ) ; 

7.26,7.48 (AA’BB’ system, J = 8.3,4H arom.). MS : m/z (rel. intensity) : 220 (2, M) ; 140 (44) ; 92 (21) ; 

91 (14) ; 81 (100) ; 79 (25) ; 57 (14) ; 53 (2.5) ; 41 (26) ; 39 (16). HR-MS : Calculated for Cl3Hl60S : 

220.0922, found : 220.0932. 

(+)-(S)-3-methyl-2-p-~olylsulfmyi-I,3-hutadiene 3d : Yield : 85%. White crystals ; m.p. = 485°C 

(etber/pentane) [a] g = +252 (c = 0.75, EtOH). IR (nujol) : 1582, 1297, 1025,900,809 cm-l. ‘H-NMR : 6 

= 1.82 (s, 3H, CH3C=) ; 2.38 (s, 3H, CH3Ar) ; 5.06 (s, 1H) ; 5.20 (s, 1H) ; 5.84 (s, IH, H trans ) ; 6.21 (s, 

lH, H cis ) ; 7.24, 7.53 (AA’BB’ system, J = 8.2, 4H arom.). 13C-NMR : 6 = 21.4 (q, CH3Ar) ; 22.2 (q, 

CH3C=) ; 114.8 (t) ; 116.2 (t) ; 126.0 (d) ; 129.8 (d) ; 137.6 (s, =CCH3) ; 140.07 (s) ; 141.9 (s) ; 153.8 (s). 

Analysis : Calculated for C 12Hl4OS 69.86% C 6.86% H 7.76% 0 15.52% S, found 69.73% C 7.05% H 

7.92% 0 15.27% S. MS = m/z (rel. intensity) : 206 ( 14, M?) ; 140 (100) ; 123 (8) ; 92 (78) ; 91 (28) ; 67 

(24) ; 65 (17) ; 45 (7) ; 41 (37) ; 39 (17). HR-MS : Calculated for C 12Hl4OS : 206.0765, found : 206.0760. 

(~)-(S)-3-Isopropyl-2-p-tolylsul~n~vl-I,3-butadiene 3e : Yield : 71%. White crystals ; m.p. = 44°C 

(ether/petroleum ether). [a] g = +234 (c = 2.0, EtOH). IR (neat) : 2963, 1083, 1045,908,806 cm-l. ‘H- 

NMR : 6 = 0.64 (d, J = 6.8,3H, CII3CH) ; 0.99 (d, J = 6.8,3H, CII3CH) ; 2.34 (s, 3H, CH3Ar) ; 2.41 (qq, J 

= 6.8,6.8, lH, CII(CH3)2) ; 5.02 (s, 1H) ; 5.11 (s, 1H) ; 5.74 (s, lH, H trans ) ; 6.15 (s, lH, H cis) ; 7.21, 

7.49 (AA’BB’ system, J = 8.1,4H arom.). 13C-NMR : 6 = 20.7 (q, CH3CH) ; 21.2 (q, cH3CH) ; 21.4 (q, 

cH3Ar) ; 113.3 (t) ; 113.6 (t) ; 125.8 (d) ; 129.5 (d) ; 140.0 (s) ; 141.7 (s) ; 148.3 (s, QPr) ; 154.6 (s). MS : 

m/z (rel. intensity) : 234 (2, M) ; 140 (100) ; 95 (50) ; 92 (54) ; 91 (24) ; 79 (11) ; 67 (17) ; 55 (17) ; 43 (18) 

; 41 (17). HR-MS : Calculated for C 14H 180s : 234.1078, found : 234.1085. 
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(+J-(Skl-(I-cyclohexenylj-I-p-tolylsulfl ethene 3f : Yield : 68%. Colorless oil. [a] g = +152 (c = 

1.5, EtOH). IR (neat) : 2910, 1590, 1485, 1070, 1040,910,800 cm-l. lH-NMR : 6 = 1.38163 (m, 4H) ; 

1.72 (m, 1Hf ; 2.04 (m, 2H) ; 2.19 (m, lH) ; 2.38 (s, 3H, Cjj3Ar) ; 5.67 (s, lH, H bans ) ; 5.98 (m, lH, 

=C&ZH2-) ; 6.03 (s, lH, H cis ) ; 7.237.50 (AA’BB’ system, J = 8.2,4H arom.). 13C-NMR : 6 = 21.4 (9, 

cH3Ar) ; 21.7 (t) ; 22.3 (t) ; 25.4 (t) ; 27.6 (t) ; 112.0 (t) ; 125.7 (d) ; 129.0 (d) ; 129.7 (d) ; 131.5 (s) ; 140.9 

(sf ; 141.6 (s) : 154.3 fs. MS : m/z (A. intensity) : 246 (3, w) ; 140 (50) ; 107 (73) : 92 (44) ; 91 (100) ; 79 

(89) ; 77 (33) ; 6.5 ($$I ; 41 (30) ; 39 (28) . HR-MS : Calculated for Cl~H180S : 246.1078, found : 
246.1085. 
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