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Abstract: The reaction of alkyl phenyl sulfones (1) with an excess of lithium powder and a catalytic
amount of naphthalene (8 mol %) in the presence of a carbonyl compound or chlorotrimethylsilane
(Barbier-type conditions) in THF at temperatures ranging between -78 and 20°C leads, after hydrolysis, to
the expected products (2) arising from the corresponding alkyllithium generated in situ. When the same
methodology is applied to sulfolene (3) or different alkyl phenyl sulfoxides (6), cyclic sulfinates 5 or
products 2 are, respectively, obtained, the yields being, in general modest.

INTRODUCTION

Sulfones and sulfoxides are doubtless the most important sulfur-containing organic compounds in
synthetic organic chemistry!. In the case of sulfones2, they have been widely used in carbon-carbon formation
reactions through the corresponding o-carbanions. However, since the sulfone functionality is rarely present in
the target molecule, it has to be removed at the end of the synthesis, mainly by a reductive desulfonylation
process? (specially useful in the case of alkyl aryl sulfones). For this purpose the use of electropositive metals in
the presence of a proton source has been shown to be very effective45, so the corresponding sulfone/hydrogen
exchange can be easily carried out following this methodology. Although in all these reductive desulfonylation
reactions a carbanionic intermediate is assumed to be formed, it has been never trapped with other electrophile
different than a protons.7. In the case of sulfoxides, the normal desulfinylation reaction, at the end of the
synthesis, is by a B-elimination!, the corresponding reductive desulfinylation for simple sulfoxides being
unknown, to our best knowledges. In this paper we describe for the first time a reductive desulfonylation and
desulfinylation reaction of sulfones and sulfoxides, respectively, using an arene-catalysed lithiation9.19, which
represents both a new type of reactivity of sulfones and sulfoxides, as well as a new route for organolithium

reagentsll,
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RESULTS AND DISCUSSION

The reaction of different alkyl phenyl sulfones 1 (prepared by nucleophilic substitution from the
corresponding alkyl bromides with sodium benzenesulfinate12) with an excess of lithium powder (1:14 molar
ratio) and a catalytic amount of naphthalene (1:0.16 molar ratio; 8 mol %)!3 in the presence of a carbonyl
compound (isobutyraldehyde, benzaldehyde, 2-pentanone or cyclohexanone) or chlorotrimethylsilane (1:1.2
molar ratio; Barbier-type reaction conditions) in THF at temperatures ranging between -78 and 20°C gave, after
hydrolysis with water, the expected coupling products 2aa-2de in moderate yields (Scheme 1 and Table 1).
Although the reaction can be applied to primary, secondary, allylic and benzylic intermediates, the secondary
sulfone 1c gave the best results working at -30 to 20°C (Table 1, entries 5 and 6, and footnote i). In some cases
we found that the yield was higher when the process was carried out in the presence of boron trifluoride etherate:
in absence of this co-reagent compounds 2aa, 2ab, 2ba, 2db and 2dd were obtained in 46, 17, 23, 20 and
50% yield, respectively, these values being lower than the corresponding ones using this additive (compare to
Table 1, entries 1-3, 8 and 10, respectively).

i,ii
PhSO,R —eee———p  RE
1a: R=Et 2
1b : R=CH,=CHCH,

ic: R=P/
1d : R=PhCH,

Scheme 1. Reagents and conditions: i, Li powder, CioHg cat. (8 mol %),
E+=PriCHO, PhCHO, Et,CO, (CH;)sCO, Me3SiCl, THF, -78 to 20°C; ii, H,O.

In all the reactions shown in Scheme 1, using a carbonyl compound as electrophile, we found a small
amount (<10%, GLC) of the corresponding pinacol-type compound as by-product. In other cases, when the
yield was lower we found other by-products. Thus, in the preparation of compound 2ab we could isolate a 11%
of 1-phenylcyclohexanol (2'ab) resulting from the formation of phenyllithium as a minor intermediate in the
reductive desulfonylation of the starting material 1a (Table 1, entry 2 and footnote e). On the other hand, in the
preparation of products 2bb and 2cb we isolated the cyclohexanol derivatives 2'bb and 2'ch, respectively, in
11 and 14% yields, respectively. In the case of compound 2'bb the deprotonation of the starting allyl sulfone

gives the intermediate I, which by a-addition to cyclohexanone leads to the alcoholate III; the last in situ
tandem desulfonylation-abstraction of a proton affords the more stable final product 2'bb through the dianion

1V, The formation of compound 2'cb can be rationalised by addition of a-lithioisopropyl phenyl sulfone to the

electrophile (—T) followed by B-elimination of phenyl sulfinic acid.

The reaction shown in Scheme I is not applicable to vinylic sulfones. Thus, when sulfones 1e,f14 were
treated under the same reaction conditions as for compound 1a, using benzaldehyde as the electrophile,
diphenylcarbinol was the only coupling product isolated (25 and 49%!5 yield, respectively). This result indicates
clearly that in the case of vinyl sulfones the sulfone-phenyl bond reductive cleavage is preferred instead of the
corresponding sulfone-vinyl one.



Table 1. Preparation of Compounds 2 from Phenyl Sulfones 1

New routes for alkyllithiums

Product 22
Starting  Electrophile

Entry  sulfone 1 E+ No. R E Yield(%)b Rye
1d 1a PhCHO 2aa Et PhCHOH 61 0.35
2d la (CH2)sCO 2ab Et (CH;)sCOH 32e 0.30f
3d 1b PhCHO 2ba CH,=CHCH,; PhCHOH 47 0.54¢
4 1b (CH,)sCO 2bb CH,=CHCH; (CH;)sCOH 22h 0.468
5i 1c PhCHO 2ca Pri PhCHOH 30 0.76
6i 1c (CH,)sCO 2¢ch Pri (CH,)sCOH 17i 0.53
7 1d PriCHO 2da PhCH, PriCHOH 46 0.54
8d 1d PhCHO 2db PhCH; PhCHOH 34 0.54
9 1d Ei,CO 2dc PhCH; Et;,COH 54 0.44
104 id (CH,)sCO 2dd PhCH, (CH;)sCOH 57 0.30
11 1d Me3SiCl 2de PhCH, Me;Si 44 0.43k

a All products 2 were >95% pure (GLC and 300 MHz 'H NMR). b Isolated yield after column
chromatography (silica gel, hexane/ethyl acetate) based on the starting sulfone 1. ¢ Silica gel,
hexane/ethyl acetate: 6/1. d The reaction was carried out in the presence of BF3-OEt; (1:2.2 molar
ratio). ¢ A 11% of 1-phenylcyclohexanol (2'ab) was also obtained. f Silica gel, hexane/ethyl acetate:
9/1. g Silica gel, hexane/ethyl acetate: 4/1. b A 11% of (E)-1-(1-propenyl)cyclohexanol (2'bb) was
also obtained. i The reaction was performed at temperatures ranging between -30 and 20°C.j A 14%
of 1-(1-methylvinyl)cyclohexanol (2'cb) was also obtained. k Silica gel, hexane.
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It is noteworthy that the in situ formed organolithium intermediate involved in Scheme 1 survives under

the reaction conditions and prefers to react with the electrophile present in the reaction medium instead of
abstracting a proton from the o-position of the starting sulfone 1. This is a consequence of working under

Barbier-type reaction conditions at low temperature: when the reaction was performed in two steps, first
lithiation and then (after disappearing of the starting sulfone) the reaction with the electrophile, no reaction
products of the type 2 were isolated, although the starting material was completely consumed.

In order to study the possibility of obtaining dianionic species we considered the reductive desulfonylation
of commercially available sulfolene 3. When the same reaction described in Scheme 1 was applied to this
starting material the unexpected cyclic sulfinates 5 were the only reaction products isolated in modest yields
(Scheme 2 and Table 2). As a consequence of the existence of two or three stereocenters in the molecule,
compounds 5 were isolated as a mixture of diastereoisomers, which almost in all cases was separated by column

chromatography (see Experimental Part).

R
= 7 R'
- (o] i,ii
Z > + JL —_— O
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0, R™ R i
O
3 4 5
Scheme 2. Reagents and conditions: i, Li powder,
C10Hg cat. (8 mol %), THF, -78 to 20°C; ii, H,O.
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The isolation of compounds 5 can be explained considering the equilibrium between intermediates V and
VI fomed by the initial sulfur-carbon reductive cleavage of sulfolene 3. The reaction of intermediate VI with the
carbonyl compound used as electrophile yields the dianion VII, which under the work-up acidic conditions
cyclises to the obtained reaction products 5. The low yields obtained in the reaction shown in Scheme 2 can be
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explained taking into account a possible 8- or B-elimination from V and/or VI, which leads to the formation of

1,3-butadiene; for this reason it is neccessary to work under Barbier-type reaction conditions.

Table 2. Preparation of Compounds 5

Carbonyl
compound 4 Product 52
Entry R R’ No. Yield® Isomers ratioe Ryd
1 Pri H 5a 14 3:2:1 0.66, 0.62¢
2 Me Me 5b 20 8:1 0.27¢
3 Et Et Sc 35 5:1 0.40, 0.29:
4 -(CHp)s- 5d 24 4:1 0.35f
5 -(CHy)s- Se 25 4:1 0.38, 0.352

2 All products 5 were >95% pure (GLC and 300 MHz {H NMR). b Isolated yield after
column chromatography (silica gel, hexane/ethyl acetate) based on the starting sulfolene
3. ¢Deduced by GLC from the reaction crude. d Silica gel, hexane/ethyl acetate: 4/1.
¢ Corresponding to the two major diastereoisomers. f Ry value corresponding to the
major diastercoisomer. & Corresponding to both the major and the minor diastereo-
isomers, respectively.

In the last part of this paper we studied the reductive desulfinylation of alkyl phenyl sulfoxides. Thus,
applying the same methodology shown in Scheme 1 to the corresponding sulfoxides, compounds 2 (resulting
from the reaction of the in situ formed organolithium compounds RLi with the electrophile present in the reaction
medium) were obtained (Scheme 3 and Table 3). We found in this case that the best results were obtained either
using 4,4'-di-tert-butylbiphenyl (DTBB; 5 mol %) at 0 to 20°C (starting materials 6¢ and 6e) or naphthalene (8
mol %) at -78 to 20°C (starting materials 6b and 6d) as the arene catalysts. At other different temperatures and
changing the arene component the corresponding yields were poorer. In some cases, when the yields are low,
we found the corresponding alcohol (resulting from the reduction of the carbonyl compound used as
electrophile) as the main product (Table 3, entries 2 and 5, and footnote e and g). Finally, it is noteworthy that
the reaction does not need the presence of a phenyl group in the starting sulfoxide: when the reductive
desulfinylation shown in Scheme 3 was applied to dimethyl sulfoxide and benzaldehyde, the corresponding
reaction product was isolated in only 10% yield 14, So the presence of the phenyl group in the starting sulfoxide
facilitates the process and at the same time avoids the obtention of a mixture of products for unsymmetrical
sulfoxides.

In conclusion, we have described here two new reactions, reductive desulfonylation and desulfinylation,
which amplies the reactivity of sulfones and sulfoxides, respectively, allowing their transformation into
alkyllithium reagents and the in situ reaction of these carbanionic intermediates with electrophilic reagents,

mainly carbonyl compounds.
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i,ii

PhSOR —_— RE
6e : R=Me 2
6b : R=CH,=CHCH,
6c : R=Pr
6d : R=PhCH,

Scheme 3. Reagents and conditions: i, Li powder, CigHg or DTBB (5-8 mol %),
E+=PriCHO, PhCHO, Et,CO, PhyCO, THF, -78 or 0 to 20°C (see Table 3); ii, H2O.

Table 3. Preparation of Compounds 2 from Phenyl Sulfoxides 6

Reaction
Starting conditions Product 22
sulfoxide Electrophile
Entry 6 E+ Arene T(°C) No. R E Yield (%) Rye
Ge PhCHO DTBB 0 2ea Me PhCHOH 40 0.34¢
6e Ph,CO DTBB 0 2eb Me Ph,COH 14e 0.34

6b PhCHO CjoHg -78 2ba CH,=CHCH; PhCHOH 50 0.54d
6b Et;CO CyoHg -78 2bc CH,=CHCH, EtpCOH 43 0.57¢
6¢ PhCHO DIBB O 2ca Pri PhCHOH 152 0.76
6d PriCHO CoHg -78 2da PhCH,  PriCHOH 35 0.54

6d PhCHO CjoHg -78  2db PhCH,  PhCHOH 51 0.54
6d Et;CO CjoHg -78  2dc PhCH, Et,COH 58 0.44

00 N Nt B W N -

a All products 2 were >93% pure (GLC and 300 MHz 1H NMR). b Isolated yield after column
chromatography (silica gel, hexane/ethyl acetate) based on the starting sulfoxide 6. ¢ Silica gel,
hexane/ethyl acetate: 6/1. d Silica gel, hexane/ethyl acetate: 4/1. ¢ A 36% (GLC) yield of diphenyl
carbinol was also obtained. f Silica gel, hexane/ethyl acetate: 3/1. 8 A 25% (GLC) yield of benzyl
alcohol was also obtained.

EXPERIMENTAL PART

General.- For general information see, for instance, reference 10aa. Starting sulfones 1al5, 1b16, 1cl7,
1d18 were prepared by reaction of the corresponding alkyl bromides with sodium benzenesulfinate in
methanol12, Sulfones 1e1? and 1f20 were prepared by hydrogen peroxide oxidation of the corresponding
sulfide!9 and by a tandem iodosulfonylation-elimination of cyclohexene?l, respectively. Starting sulfoxides
6b22, 6¢23, 6d24 and 6e25 were prepared from the corresponding sulfides (obtained by reaction of benzenethiol
with the corresponding alkyl bromide in the presence of sodium ethoxide)26 by sodium periodate oxidation27.
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Naphthalene-Catalysed Lithiation of Alkyl Pheny! Sulfones 1. Isolation of Compounds 2. General
Procedure.- To a green suspension of lithium powder (100 mg, 14 mmol) and naphthalene (20 mg, 0.16 mmol)
in THF (5 ml) was added a solution of the corresponding sulfone 1 (1 mmol) and the electrophile (1.2 mmol)
[and BF3-OEt; (2.2 mmol) for starting sulfones 1a, and 1b or 1d in the reaction with benzaldehyde or
cyclohexanone; see Table 1, entries 1-3, 8 and 10, and footnote d] in THF (4 ml) at -78°C (-30°C for compound
1¢) under argon for 15 min. Stirring was continued for 5 additional h allowing the temperature to rise till 20°C.
The resulting mixture was then hydrolysed with water (5 ml), extracted with diethyl ether (2x20 ml) and the
organic layer dried over anhydrous Na;SQj. Solvents were evaporated (15 Torr) and the resulting residue was
chromatographied (silica gel, hexane/ethyl acetate) to afford pure title compounds 2. In the case of using
BF3-OEt; as co-reagent the final hydrolysis was carried out with 2 N HCI and extracted with diethyl ether. The
organic layer was successively washed with 2 N NaOH (2x10 ml) and water (2x10 ml) and dried and purified as
above. Yields and Ry values are included in Table 1. Products 2aal0r.28, 2ab10r,29, 2ba10d,30, 2bb10d,31,
2cal0r32, 2¢h10r,33, 2dal0d,34, 2db10d.35, 2dc10d.36, 2dd10d,37, 2del0y.38 as well as by-products
2'ab10t39, 2'bb40 and 2'ch4! were fully characterised by their physical, chromatographic and spectroscopic
data in comparison to those described by us10 and others28-41 in the literature.

Naphthalene-Catalysed Lithiation of Sulfolene (3). Isolation of Compounds 5. General procedure. - The
reaction was carried out as it was above described for the transformation 1—2 (Scheme 1) using a 1 mmol scale
(sulfolene/electrophile molar ratio: 1/2). Yields, diastereoisomers ratio and Ry values are included in Table 2;
physical, spectroscopic and analytical data follow.

3-Isopropyl-4-vinyl-1,2-oxathiolane S-Oxide (5a): Major diastereoisomer (R s 0.66; Table 2): ¢, 9.22 min; v
(film) 3050, 3010, 1635 (HC=C) and 1120 cm-! (SO); 8y 1.03, 1.04 (3 H each, 2 d, J=6.7 and 7.0 Hz,
respectively, 2xMe), 1.97-2.08 (1 H, m, CHMe), 2.83 (1 H, t, J=12.2 Hz, CHHS), 3.12 (1 H, dd, J=12.2,
5.8 Hz, CHHS), 3.47-3.54 (1 H, m, CHCH,S), 4.10 (1 H, dd, J=9.7, 4.8 Hz, CHO), 5.23 (1 H, dt, J=10.1,
0.8 Hz, CHH=C), 5.30 (1 H, dt, J=17.1, 0.8 Hz, CHH=C) and 5.68 (1 H, ddd, J=17.1, 10.1, 8.2 Hz,
CH=CHy); 8¢ 17.55, 19.95 (2xMe), 31.65 (CHMe), 43.6 (CHCH,S), 63.45 (CH,S), 98.35 (CQ), 119.3
(CHp=C) and 134.5 (CH=CHy); m/z 174 (M+, 3 %), 109 (42), 102 (50), 95 (19), 87 (10), 85 (14), 83 (11), 81
(16), 69 (15), 68 (23), 67 (34), 56 (63), 55 (40), 54 (100), 53 (33), 51 (13), 48 (11), 45 (10), 43 (75) and 41
(98). Second diastereoisomer (Rr0.62; Table 2): ¢, 9.59 min; v (film) 3050, 3020, 1640 (HC=C) and 1125 c¢m-1

(SO); 8y 0.96, 1.08 (3 H each, 2 d, J=6.7 Hz each, 2xMe), 1.87-2.00 (1 H, m, CHMe), 3.05 (1 H, dd,
J=134, 7.0 Hz, CHHS), 3.25-3.35 (1 H, m, CHCH,S), 3.45 (1 H, dd, J=13.4, 2.8 Hz, CHHS), 4.61 (1 H,
dd, J=9.5, 4.6 Hz, CHO), 5.11-5.19 (2 H, m, CH,=C) and 5.68 (1 H, ddd, J=17.1, 10.4, 9.5 Hz, CH=CH);
8¢ 18.85, 19.85 (2xMe), 28.7 (CHMe), 45.15 (CHCHS,S), 67.3 (CH,S), 93.2 (CO), 118.05 (CH,=C) and
133.95 (CH=CHy); m/z 174 (M+, 4 %), 102 (47), 95 (11), 85 (18), 68 (18), 67 (27), 56 (48), 55 (30), 54
(100), 53 (26), 51 (10), 48 (10), 43 (59) and 41 (73).

5,5-Dimethyl-4-vinyl-1,2-oxathiolane S-Oxide (5b): Major diastereoisomer (Rr0.27; Table 2): ¢, 8.12 min; v
(film) 3070, 1640 (HC=C) and 1110 cm-!1 (SO); 8y 1.16, 1.61 (3 H each, 2 s, 2xMe), 3.03 (1 H, t, J=12.5
Hz, CHHS), 3.11 (1'H, dd, J=12.5, 6.1 Hz CHHS), 3.53 (1 H, dddt, J=12.5, 8.2, 6.1, 0.9 Hz, CHCH,S),
5.26 (1 H, ddd, J=10.1, 1.2, 0.6 Hz, CHH=C), 5.30 (1 H, dt,J=17.1, 1.2 Hz, CHH=C) and 5.72 (1 H, ddd,
J=17.1, 10.1, 8.2 Hz, CH=CH,); 8¢ 23.8, 29.75 (2xMe), 49.05 (CHCH,S), 61.45 (CH,S), 96.05 (CO),
119.4 (CH,=C) and 132.65 (CH=CH,); m/z 162 (M++2, 1%), 161 (M++1, 2), 160 (M+, 16), 106 (25), 102
(38), 96 (13), 95 (10), 85 (21), 81 (100), 79 (28), 67 (12), 55 (10), 54 (53), 53 (19), 43 (39) and 41 (17)
(Found: M+, 160.0563. C7H;20,S requires M, 160.0558).

3,5-Diethyl-4-vinyl-1,2-oxathiolane S-Oxide (5¢): Major diastercoisomer (Rr0.40; Table 2): ¢, 10.46 min; v
{film) 3060, 1630 (HC=C) and 1120 cm-! (SO); 8, 0.93 (3 H, t, J=7.4 Hz, Me), 1.00 3 H, dd, J=7.8, 7.3
Hz, Me), 1.50 (2 H, q, J=7.4 Hz, 2xCHHMe), 1.77-1.98 (2 H, m, 2xCHHMe), 3.04-3.07 (2 H, m, CH,S),
3.60-3.64 (1 H, m, CHCH,S), 5.21-5.28 (2 H, m, CH,=C) and 5.77 (1 H, ddd, J=17.1, 10.1, 8.1 Hz,
CH=CHy); 8. 7.7, 8.3 (2xMe), 27.65, 30.6 (2xCH,Me), 46.3 (CHCH,S), 61.95 (CH,S), 100.75 (CO),
119.05 (CH»=C) and 133.1 (CH=CH>); m/z 188 (M+, 2 %), 134 (10), 123 (11), 103 (11), 102 (12), 95 (42),
87 (15), 85 (16), 81 (17), 70 (11), 69 (20), 67 (31), 57 (100), 55 (39), 54 (73), 53 (26), 48 (10), 45 (22), 43
(16) and 41 (42) (Found: M+, 188.0869. CgH;60,S requires M, 188.0871). Minor diastereoisomer (Rr 0.29;
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Table 2): t, 10.40 min; v (film) 3070, 1635 (HC=C) and 1125 cm-1 (SO); 8, 0.92 (3 H, t, J=7.6 Hz, Me), 1.01
(3 H, t, J=7.4 Hz, Me), 1.47-1.91, 2.01-2.13 (3 H and 1 H, respectively, 2 m, 2xCH,Me), 2.97-3.08 (2H,
m, CH,S), 3.61-3.71 (1 H, m, CHCH,S), 5.14 (1 H, d, J=16.9 Hz, CHH=C), 5.16 (1 H, d, J=10.3 Hz,
CHH=C) and 5.99 (1 H, ddd, J=16.9, 10.3, 8.5 Hz, CH=CHy); 8.7.75, 8.15 (2xMe), 28.45, 28.8
(2xCH,Me), 50.85 (CHCH,S), 64.95 (CH,S), 101.6 (CO), 118.3 (CH,=C) and 134.95 (CH=CH,); m/z 188
M+, 1 %), 134 (11), 123 (12), 103 (11), 102 (12), 95 (42), 85 (15), 81 (13), 70 (10), 69 (20), 67 (35), 57
(100), 55 (31), 54 (47), 53 (19), 43 (10) and 41 (27) (Found: M+, 188.0879. CoH1602S requires M,
188.0871).

4-Vinyl-1-oxa-2-thiaspiro[4, 4]nonane S-Oxide (5d): Major diasterecisomer (Ry 0.35; Table 2): z, 11.10 min; v
(film) 3060, 1635 (HC=C) and 1130 cm-! (SO); 84 1.56-1.97 (8 H, m, 4xCH, ring), 3.00 (1 H, t, J=12.2 Hz,
CHHS), 3.12 (1 H, dd, J=12.2, 5.8 Hz, CHHS), 3.63 (1 H, dddt, J=12.2, 8.4, 5.3, 0.9 Hz, CHCH,S),
5.25 (1 H, ddd, J=10.1, 1.2, 0.6 Hz, CHH=C), 5.27 (1 H, dt, J=17.0, 1.2 Hz, CHH=C) and 5.72 (1 H,
ddd, J=17.0, 10.1, 8.4 Hz, CH=CHy); 8. 23.05, 23.9, 34.1, 39.05 (4xCH, ring), 46.3 (CHCH;S), 62.4
(CH,S), 106.05 (CO), 119.2 (CH,=C) and 133.0 (CH=CHy); m/z 187 (M++1, 1%), 186 M+, 8), 132 (36),
122 (12), 121 (62), 107 (30), 102 (33), 94 (18), 93 (91), 92 (10), 91 (32), 87 (11), 85 (27), 84 (18), 81 (59),
80 (28), 79 (100), 77 (32), 68 (33), 67 (66), 65 (13), 56 (10), 55 (40), 54 (55), 53 (30), 51 (12) and 41 (27)
(Found: M+, 186.0717. CoH140,S requires M, 186.0714).

4-Vinyl-1-oxa-2-thiaspiro[4, S]decane S-Oxide (Se): Major diastereoisomer (Ry 0.38; Table 2): ¢ 12.10 min; v
(film) 3060, 1635 (HC=C) and 1115 cm-1 (SO); 8y 1.15-1.81 (10 H, m, 5xCHj, ring), 2.72 (1 H, g, J=8.9
Hz, CHCH,S), 3.03, 3.73 (1 H each, 2 dd, J=13.4, 8.9 Hz each, CH;S), 5.15 (1 H, dt, J=17.0, 1.2 Hg,
CHH=C), 5.19 (1 H, ddd, J=10.1, 1.5, 0.6 Hz, CHH=C) and 5.93 (1 H, ddd, /=17.0, 10.1, 8.9 Hz,
CH=CH,); 8¢ 21.75, 22.8, 25.25, 33.35, 36.8 (5xCH; ring), 54.4 (CHCH,S), 64.65 (CH;S), 98.65 (CO),
118.65 (CH,=C) and 134.5 (CH=CH,); m/z 201 (M++1, 1 %), 200 (M+, 4), 146 (29), 135 (34), 121 (12),
107 (25), 102 (32), 99 (10), 98 (17), 95 (10), 94 (18), 93 (21), 91 (17), 85 (10), 82 (36), 81 (91), 80 (18), 79
(60), 77 (20), 69 (24), 68 (22), 67 (100), 65 (12), 55 (64), 54 (81), 53 (36), 51 (12), 43 (14), 42 (31) and 41
(62) (Found: M+, 200.0871. C1oH160,S requires M, 200.0871). Minor diastereoisomer (Ry 0.35; Table 2): ¢,

12.15 min; v (film) 3060, 1635 (HC=C) and 1115 cm-1 (SO); 8y 1.16-1.93 (10 H, m, 5xCHj ring), 2.98-
3.13 (2 H, m, CH,S), 3.39 (1 H, ddd, J=12.5, 8.4, 6.3 Hz, CHCH,S), 5.22-5.28 (2 H, m, CH,=C) and
5.71 (1 H, ddd, J=17.0, 10.1, 8.4 Hz, CH=CH,); 8¢ 21.3, 22.85, 25.1, 32.7, 38.5 (5xCHj ring), 49.65
(CHCH,S), 61.05 (CH,S), 97.55 (CO), 119.05 (CH»=C) and 133.15 (CH=CHy); m/z 202 (M++2, 1 %), 201
(M++1, 2), 200 (M+, 9), 146 (64), 136 (15), 135 (93), 121 (27), 108 (10), 107 (37), 102 (64), 99 (15), 98
(30), 95 (19), 94 (24), 93 (43), 91 (20), 85 (19), 82 (51), 81 (96), 80 (28), 79 (67), 77 (22), 69 (25), 68 (19),
67 (100), 65 (10), 55 (46), 54 (65), 53 (27), 43 (10), 42 (18) and 41 (40) (Found: M+, 200.0858. C;oH 60,5
requires M, 200.0871).

Arene-Catalysed Lithiation of Alkyl Phenyl Sulfoxides 6. Isolation of Compounds 2. General
Procedure.- To a green suspension of lithium powder (100 mg, 14 mmol) and naphthalene (20 mg, 0.16 mmol)
in THF (5 ml) was added a solution of the corresponding sulfoxide 6 (1 mmol) and the electrophile (1.2 mmol)
in THF (2 ml) at -78°C under argon for 5 min. Stirring was continued for 5 additional h allowing the
temperature to rise till 20°C. In the case of using DTBB (26 mg, 0.1 mmol) as the catalyst, the addition time
ranged between 25 and 45 min42 at 0°C allowing then the temperature to rise till 20°C for 1 additional h. In both

cases the work-up was the same as it was above described for the tranformation 1-32. Reaction conditions42,
yields and Ry values are included in Table 3. Products 2ba, 2ca, 2da, 2db and 2dc gave the same physical
and spectroscopic data as the corresponding ones obtained from sulfones 1 (compare Tables 1 and 3); products
2bcl0d.43 2eal101,28 and 2ebl0r44 as well as by-products (benzyl alcohol and dihenyl carbinol)4> were fully
characterised by comparison of their physical and spectroscopic data with those described in the literature.
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