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Abstract: The results obtained in the addmon reactions of AlMe to acyclic p-btosulfoxides l-5 are 
described.. In the presence of ZnX2 (X=Cl,Br) reactions proceed in lugh yield. Tbe diastereoselectivities aclneved, 

rangmg from 70% lo 90%. make these reactions useful for the asymmetric synthew of tertiary methyl carbinols. 

The stereoselective hydride reduction of p-ketosulfoxides has been the subject of extensive studies.1 In 

the case of the reactions with DIBAL, the sulfinyl group is mainly responsible for the high diastereoselectivity 

observed in acyclic substrates.2 The larger rigdity of the cyclic substrates determines a stereochemical evolution 

different from that observed for the acychc ones, but the important role of the sulfmyl group in the control of the 

hy&de approach to the carbonyl group is maintained in both cases.3 

In contrast to these reactions, few studies concerning the stereoselective additions of other nucleophilic 

reagents to these choral p-ketosulfoxides have been reported. Recently we described the highly 

diastereoselective addition of AlEt$N to acyclic p-ketosulfoxides.4 Although the steric course proposed for 

these hydrocyanatlons is different to that suggested in the case of DIBAL reductions (pentacoordmated versus 

tetracoordinated aluminium intermediates), the sulfinyl group is also the main responsible for the observed 

stereoselectivity. Once more, the stereochemical course of these reactions is depending on the cyclic or acyclic 

stmcture of the substrate.5 To our knowledge, the only reported papers concerning the organometallic ad&tions 

to chiral P-ketosulfoxides are related to Grignard6, organotitanium7 and organoaluminium7.8 compounds. 

Concernmg to the latter, Important differences are observed in the reported results for the AlMe reactions on 

cyclic (high yields and almost complete diastereoselectivity)8 and acyclic (moderated yields and low 

dlastereoselectivy)7 substrates. As the experimental conditions used in papers were it is 

to study reactions of acyclic substrates the conditions for the ones, in 

to check the different observed IS to the or acyclic of the B- 

ketosulfoxldes. possibility of a new to obtain carbinols with optical pm-q. 

confer an Interest to study. 

In present paper report the yields and diastereomenc excesses in the 

of AlMe acyclic P-ketosulfoxides the presence of Lewis acids giving nse to acyclic tertiary methyl 
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carbinols. The stereochemical results obtained in these reactions are explained by assuming similar models to 

those proposed in DIBAL reductions. 

RESULTS AND DISCUSSION 

Enantiomerically pure acychc P-ketosulfoxldes R-CO-CH2SOTol [R=Ph (l), 4-OMe-ChH, (2), Et (3), 

i-Pr (4), t-Bu (5)] with the R configuration at sulfur, used as starting mater& were prepared as previously 

described69 by reaction of the corresponding esters with (R)-methyl-p-tolyl sulfoxide in the presence of LDA. 

Table 1. Results obtamed m the reactions of AlMe wtb P-ketosulfoxldes l-5 

s. - 
+ 

R To1 

l-5 6A-10A 6B-1OB 

Entry start. R Lewis acid Products (ratio) Yield a) 

Mat&l (1.6 eq) 

1 1 Ph 

2 3 Et 

3 1 Ph 

4 1 Ph 

5 1 Ph 

6 1 Ph 

7 1 Ph 

8 1 Ph 

9 1 Ph 

10 1 Ph 

none 

Mg(ClO& 

Tic14 

ZnBq 

ZnC12C) 

ZnCl2 (00 C) 

ZnCl2 (-40” C) 

ZnC12 (-78” C) 

ZnC12/AlMe3d) 

6A+6B (76%) 

8A+8B (72:28) 

6A+6B (72:28) 

6A+6B (86: 14) 

6A+6B (86: 14) 

6A+6B (87: 13) 

6A+6B (87: 13) 

6A+6B (79:21) 

6A+6B (4555) 

6A+6B (85: 15) 

40 

15 

38 

60 

90 

90 

90 

12 

85 

30 (72) 

72 (40) 

30 (72) 

b) 

75 (4) 

90 (4) 

11 1 Ph zm2e) 6A+6B (90: 10) 70 

12 2 MeO-C&4 ZnCl, 7A+7B (67:33) 90 

13 3 Et ZnC12 8A+8B (87: 13) 90 

14 4 i-Pr Znc12 9A+9B (87: 13) 96 

5 15 5 t-Bu 89 

a % of startmg material recovered after the time (hours) mdlcated between brackets. b Thmether resultmg in the 

reduction of 1 was also Isolated m 15% yield. c Slmrbv yields and dmstereorsomeric excesses were obtamed by mcreasing 

the ZnCI2 1 ratio (from 2 5 to 8 equiv of Laws acid) d Substrate.ZnC12:AIMe3 = 1:4:4 e Contammg 1% of the 

Wllkmson catalyst 

The reactlons were carried out by slow addition of the P-ketosulfoxides 1-5 to a CH2C12 solution of 

AlMe3. When Lewis acids were used, the sulfoxides were stirred with a suspension of the Lewis acid m 

CH2C12 (30 mmutes to ensure complete assoclatlon) and then added to a solution of AlMe m the same solvent. 
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The order of reagent addition is critical to attain high conversrons. The diastereomeric ratios of the carbinols 

were easily established from the tH-NMR spectra of the crude reaction mixtures. The results summarized m 

Table 1 show that in most cases mixtures of epimeric carbinols A and B can be. obtamed in good yield. 

In the absence of Lewis acids compounds 1 and 3 reacted with AlMe (entries 1 and 2, Table I) to give 

low ytelds of the P-hydroxysulfoxides (significant amount of the starting material was recovered unchanged, 

even usmg 4 equiv. of AlMe and long reaction times) and the diastereoselectivity of the process was only 

moderate (de = 50%). These results agree wtth those reported by Fujrsawa’ but contrast wrth those obtained by 

us m cyclic series*,, where reactrons were mstantaneous and highly diastereoselective. The conversion of the 

startmg p-ketosulfoxide into an aluminium enolatetO (unable to be attacked by the reagent) could explain the low 

conversion of the acyclic substrates even when an excess of the reagent was present.1 t 

We chose compound 1 as model substrate to examme the effect of different Lewis actds and reaction 

condrtions on the reactivity and diastereofacial selectrvity of these reactions. The best results were obtained in 

the presence of ZnClz (or ZnBr2) at temperatures above 0” C, using a 11211.6 molar ratio of 

substrate/AlMe$ZnC12. At lower temperatures the reactions were not completed and therr stereoselectivities 

were lower (entries 8 and 9), probably as a consequence of an uncomplete chelation. Mg(ClO& (entry 3) had 

no effect on the reactton, whereas the competitive reduction of the sulfoxide to the thioether took place in the 

presence of Tic14 (entry 4) decreasing the yield of hydroxy sulfoxide. The increase of the molar ratio 

ZnC12/AlMe3 (entry 10) did not improve the results. However, the addition of a catalytic amount (5%) of tris- 

(trtphenylphosphme) rhodium(I) chloride to the reaction medium t2 slightly increased the diastereoselectivrty 

(entry 1 l), but the yteld of the reaction was lower and the chromatographic purification of the products more 

dtfficult. 

Table 2 Relevant NMR parameters for the contiguratronal assrgnment of the 
eplmenc sulfoxldes A and B 

SC% 

‘H-NMR I-‘C-NMR 

8-Rl’ 4JMe-a &I-I,“) -3 

Comp A B A B A B A B A B 

6 2.00 1.60 0.6 0.18 0.14 73.67 67.99 

7 1.98 1.58 0.4 0.19 0.14 73.65 68.32 

8 1.58 1.31 1.61 1.89 0.4 0.33 0.22 72.65 67.09 

9 1.57 1.20 1.79 2.32 0.8 0.30 0.10 74.08 66.50 

10 1.63 1.18 I .o 0.38 0.11 76.17 
- 

a) Pr0t0nS at c-r h, A& = 6,-6h 
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The above indicated optimal conditions were used on substrates 3-5 which gave mixtures of 

diastereomers, being epimer A the ITMJOf ones in all cases, with de ranging from 74% to 90% (entries 13-15). 

The lower de obtained for compound 2 (24% de, entry 12) could be attributed to the presence of the p-methoxy 

group which 1s also able to associate with ZnClz decreasmg its effective concentration in the me.dium.ts 

The configurational assignment of the eplmenc sulfoxides was initially based on their NMR parameters, 

being the most relevant collected in Table 2. The main systematic differences between both eplmers, A and B, 

are the following: i) The 6 values for the methyl group attached to the hydroxylic carbon are higher in epimers 

A, while those. of the protons at C-y on the aliphatlc R groupsI (compouds 8-10) are lower in these epimers. 

Ii) A epimers exhibit a long range coupling constant 4J~e,a which 1s absent in compounds B. iii) The chemical 

shifts differences between the protons of the CH2 group next to the sulfinyl group ( [ij,-&,] values) are larger in 

the A eplmers (especially in compounds 8-10 when R is aliphatic). iv) The t3C-6 values of the methylemc 

carbons are clearly higher m epimers A. All these facts support that the epimers A, obtained as the major 

components of the reactions of compounds l-5 with AlMe3, must be configurationally homogeneous exhibiting 

the same relative configuration. 

In Figure I the presumably most stable conformations for each of the possible epimers are depicted. The 

conformational equilibrium of the RRS epimer must be. strongly shifted towards rotamer I, which will be 

stabilized by steric effects (the most bulky R group in pseudoequatorial arrangement) and intramolecular 

hydrogen bonding. A significant contribution of two conformations II (intramolecularly associated) and III 
(with lower steric interactions) must be considered in the case of the SR, epimers. Their relative population 

depends on the size of the R group. The fact that only epimers A exhibit a long range coupling constant 4J~e,a 

(Table 2) evidenced a W planar arrangement between the protons involved’5 only possible in rotamers I, and 

allowed us to assign the RR, configuration to these major epimers. 

Figure I.- Favoured each epnnenc hydruxy sulfomdes 

~&;i-, ~+j+~~~, - - Rf+&o, 
Me 

I . . 
R 

. . 

II In 

(R,Rs)epimers (S ,Rs)-epimers 

In order to confirm this assumption we made a detaled study of the NMR behaviour of both eplmers of 

compound 9 in dry CDC13. The chemical shift of the hydroxylic proton in compound 9A is not affected by 

dilution (it remains constant at 6 = 4.2 ppm when the concentration changes from 1 6 IO-1 M to 1.6 IO-3 M) 

indicating the existence of an intramolecular hydrogen bonding. On the other hand, the lower 6 value observed 

for the OH proton in 9B (3.6 ppm, also unchanged with dilution) and Its small but slgmficant long range 

coupling constant with the methyl group (4J~e,o~ = 0.4 Hz), undetectable m 9A. are In accordance wuh rhe 

significant but not exclusive participation of the mtramolecular hydrogen bonded rotamer II The fact that the 
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spatial arrangement of the CH3 group in rotamer I (epimer A) was similar to that of the R group in rotamer II 

(eptmer B) and vrce versa (see Figure I) explains the observed values of their chemicals shifts (Tubk 2). 
Furthermore, the configuration of compound 1OA has been unequivocally determined as RR, by X-Ray 

diffraction.16 In the ORTEP diagram showed in Figure 2 we can see that the favoumd conformation in the 

solid state exhibit a spatial arrangement between the sulfinylic and hydroxylic oxygens which allows their 

mtramolecular association through hydrogen bonding. 

Figure 2 - ORTEP plot of [2R, (S)R]-2,3,3-tnmethyl-l-(4’-methylpheyl)sulfinyl-2-butanol 10A 

The RR, configuration assigned to compound 9A from its NMR behaviour was also confirmed by 

chemical correlation with the known 2,3-dimethyl-1,2-butanediol 1317 (Scheme I). The reduction of the 

hydroxysulfoxide 9A with BF3*0Et2/NaI*s gave the thioether 11 whose alkylation with Me30+BF4- yielded 

the corresponding sulfonium salt 12, which upon successive treatment with KzCO3t9 and NaOH2o afforded 

the butanediol 13, without rsolation of the intermediate epoxide. 

9A 11 

I 

Me30+BF, 

OH 
1) K&O, 

I 

2) NaOH, A 

Scheme 1 

NaI 

BFs.OEt2 
S, 

Toi 

As the sign of the specific rotation ([u],*~= 9.4”. c = 0.17, CHCl3) displayed by compound 13 was 

opposite to that described in the literature 17 for (S)-2,3-dimethyl-1,2-butanedtol ([a]Ja= -12”. c = 1, CHC13) 
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we assign the R configuration to the alcohol 13 obtained by us and subsequently the RR, one to the starting 

hydroxysulfoxide 9A. 

These unequivocal assignments, in addition to the spectroscopic characteristic mentioned above, allowed 

us to assign the RR, configuration to the major epimers A and the SR, one to the minor epmers B. 

Me 
> 

Me 
P 

Scheme 2 

The stereochemical outcome of these reactions can be justified from models similar to those proposed in 

DlBAL reductions. In the absence of the Lewis acids, the intramolecular transfer of the methyl group from the 

associated species of the reagent on the sultinyl oxygen (Scheme 2), must be hampered. The similar magnitude 

of the destabilizmg interacttons present in the two possible conformers IV (RNe) and V (wMe)l,j_Prallel, 

which become larger in the transition state, could account for the low stereoselectivity observed. 

R- 

chair-like TS 

I 

Me 

twist-like TS 

Scheme 3 

- 

R,Rs epimers 

S&s epimers 

In the presence of ZnX2, the chelated species VI (Scheme 3) must be formed. The approach of the 

AlMe from the top face must be favoured with respect to that from the bottom one, both from stenc (chair-like 

TS more stable than twist-like TS) and stereoelectronic (association of the alummium with the lone electron pair 

at sulfur) grounds. The fact that the stereoselectivity of the methylation was lower than that of the DIBAL 
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reduction’ can also be explained from this model, taking into account that the (Me/X),,,,,II,, interaction 

developing in the favoured chair-like TS for methylation is more destabilizing than the (H/X)1,3__,arallel 

Interaction present m the corresponding TS for the reductions. 
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EXPERIMENTAL 

Melting points were determined on a Gallenkamp apparatus and are uncorrected. NMR spectra were 

recorded in CDC13 with the Bruker WI-200-SY mstrument. Chemicals shifts are given in parts per milion (6), 

using tetramethylsilane as an internal standard. Gpticals rotations were measured on a Perkin-Elmer 241 MC 

polarimeter. TIC analysis was performed on Merck (art. 554) silica gel plates and silica gel (230-400 mesh 

ASTM) from Merck was used for flash chromatography. 

General Procedures for AlMe Addition. 

Method A: AMe3. To a 2 M solution of AlMe (1.2 mmol) in hexaue at room temperature a solution of 

fl-ketosulfoxide (0.3 mmol) in 3 mL of CHzC$ was added dropwise. The reaction was monitored by TIC 

(eluent CHzC12/2-propanol 30: 1). The mixture was decomposed with methanol at 00 C. The solvents were 

evaporated in vacua, and the residue was diluted with a 5% aqueous sulfuric acid solution. The aqueous layer 

was extracted with CH2C12 and was dried with sodium sulfate. 

Method B: AlMeflnCl~. To a suspension of ZnC12 (12 mmol) in 10 mL of CH2C12 was added at 

room temperature a solution of P-ketosulfoxtde (9.3 mmol) in 20 mL of CHzC12. The resulting mixture was 

stirred for 30 min and then added into a 2 M solution of AlMe (18.6 mmol) in hexane at 00 C. The reaction 

was worked up as in method A. 

2-Phenyl-I-(4’-methylphenylsuljinyl)-2-propanol 6. Was prepared from (R)-I-phenyl-2-(4’- 

methylphenylsulfinyl)ethauone 1 followmg procedure B. Yield 90% as a 87: 13 mixture of 6A and 6B. Both 

epimers can be obtamed pure by flash chromatography (eluent diethyl ether/hexane 5:2). Major diastereomer 6A 

[2R,(S)R]: [0l]~20= +1500 (c= 2, CHC13); tH-NMR 7.60-7.10 (m, 9 H, Ar), 3.14 (dc part A of AB system, 1 

H, JAB= 13.3 Hz, JA_M~= 0.6 HZ, CHzSO), 2.96 (part B of AB system, 1 H, JAB = 13.3 Hz, CH$SO), 2.39 

(s, 3 H, CH3-Ar), 2.00 (d, 3 H, JA-M~= 0.6 Hz, CH3-C-OH).t3C-NMR: 146.2, 141.5 and 139.9 (3 C), 

129.8, 128.0, 126.9, 124.4 and 123.7 (9 C), 73.7 (C-OH), 68.6 (CH2), 28.4 (CH3). 21.1 (CH3-Ar); MS, 

140 (IOO), 139 (39), 135 (74). 117 (27), 105 (23), 92 (88), 91 (66), 77 (44); Anal. calcd for CteHt&S: C, 

70.04; H, 6.61. Found: C, 69.89; H, 6.74; IR, 3580, 3400, 1600, 1500, 1060, 1010, 818 cm-t. Diastereomer 

6B [2S,(S)R]: [alD20= +I58 0 (c= 1, CHCl3); tH-NMR: 7.60-7.33 (m, 9 H, Ar), 3.29 y 3.15 (AB system, 2 

H, JAB= 13.2 Hz, CHzSO), 2.41 (s, 3 H, CH3-Ar), 1.60 (s, 3 H, CH3).t3C-NMR: 1455, 142.0 and 140.5 

(3 C), 130.1, 128.6, 127.3, 125.1 and 124.0 (9 C), 75.0 (C-OH), 68.0 (CH2). 32.0 (CH3). 21.4 (CH3-Ar). 

2-(4’-Methoxyphenyl)-Z-(4’-methyiphenylsulfinyl)-2-propanol 7. Was prepared from 2-(4’- 

methoxyphenyl)- l-(4’-methylphenylsulfinyl)ethanone 2 following procedure B as a 64:36 mixture of 7A and 

7B which could not be separated (90 % yield). Major diastereomer 7A [ZR,(S)R]: tH-NMR 7.52-7.32 

(AA’BB’, 4 H, Ar), 7.39-6.85 (AA’BB’, 4 H, Ar), 3.78 (s, 3 H, CH3-0). 3.12 (part A of AB system, 1 H, 

JAB= 13.4 Hz, CHzSO), 2.93 (part B of AB system, 1 H. JAB = 13.4 Hz, CHlSO), 2.39 (s, 3 H, CH3-Ar), 
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1.98 (s, 3 H, CH3-C-OH). ‘3C-NMR: 158.5, 141.7, 140.0 and 138.6 (4 C, Ar), 129.9, 125.7, 123.8 and 

113.4 (8 C, Ar), 73.6 (C-OH), 68.5 (CH2), 55.1 (CH30), 28.4 (CH3), 21.2 (CH3-Ar); Anal. talc for 

Ct7H2003S: C, 67.07; H,6.62. Found (from the mixture): C, 66.83; H, 6.79. Diastereomer 7B [2S,(S)R]: 

*H-NMR 7.51-7.32 (AA’BB’, 4 H, Ar), 7.30-6.95 (AA’BB’, 4 H, Ar), 3.85 (s, 3 H, CH+), 3.25 (part A 

of AB system, JAB = 13.4 Hz, 1 H, CH$O), 3.11 (part B of AB system, 1 H, JAB = 13.4 Hz, CH2SO), 2.41 

(s, 3 H, CH3-Ar), 1.58 (s, 3 H, CH3-C-OH). 13C-NMR: 158.5, 141.7, 140.0 and 138.6 (4 C, Ar), 129.9, 

126.1, 123.8 and 113.6 (8 C, Ar), 74.4 (C-OH), 68.3 (CH2), 55.1 (CH30), 31.6 (CH3), 21.2 (CH3-Ar). 

2-Methyl-I-(4’-methylphenylsulfinyl)-2-butanol 8. Was prepared from (R)-l-(4’- 

methylphenylsultinyl)-2-butanone 3 following procedure B. Yield 90% as a 87: 13 mixture of 8A and gB. Both 

epimers can be obtained pure by flash chromatography (eluent hexaneketone 3:l). Diastereomer gA 

[2R,(S)R]: [cz]~*O= +2820 (c= 1.13, CHC13); tH-NMR 7.55 y 7.34 (AA’BB’ system, 4 H, Tol), 2.99 y 2.66 

(AB system, 2 H, JAB= 13.3 Hz, CH2SO), 2.42 (s, 3 H, CH3-Ar), 1.61 (c, 2 H, J= 7.5 Hz, CH2-CH3), 1.58 

(s, 3 H, CH3-C-OH), 0.92 (t. 3 H, J= 7.4 Hz, CH3-CH2).‘3C-NMR 141.7, 140.6 (2 C), 130.0 and 123.8 (4 

C), 72.6 (C-OH), 66.6 (CH2), 35.8 (CH2-CH$, 26.1 (CH3-C-OH), 21.3 (CH3-Ar). 7.8 (CH3-CH2); Anal. 

talc. for Cl2Hl802S: C, 63.68; H, 8.02. Found: C, 63.47; H, 8.17; MS (NH3): 227 (100) M++l, 244 (67) 

M++17. IR: 3600, 3410, 1600, 1490, 1380, 1365, 1025, 810 cm-l. Diastereomer 8B [2S,(S)R]: tH-NMR 

7.54 y 7.33 (AA’BB’ system, 4 H, Tel), 2.99 y 2.77 (AR , 2 H, JAB= 13.5 Hz, CHzSO), 2.42 (s, 3 H, CH3- 

Ar), 1.89 (part AB of ABX3 system, 2 H, JAB-X= 7.4 Hz, CH2-CH3), 1.31 (s. 3 H, CH3-C-OH), 1.02 (part 

X of ABX3 system, 3 H, J--X= 7.4 Hz, CH3-CH2); l3C-NMR 141.6 and 140.7 (2 C), 129.9 and 123.8 (4 

C), 72.8 (C-OH), 67.1 (CH2), 34.3 (CH2-CH3), 26.7 (CH3-C-OH), 21.2 (CH3-Ar), 7.7 (CH3-CH2). 

2,3-Dimethyl-Z-(4’-mcthylphcnyl)suZfinyl-2-butanol 9. Was prepared from (R)-3-methyl-l- 

(4’-methylphenylsulfinyl)-2-butanone 4 following procedure B. Yield 86% as a 87: 13 mixture of 9A and 9B. 

Both epimers can be obtained in a pure form by flash chromatography (eluent hexane/acetone 3:l). 

Diastereomer 9A [2R,(S)R]: [a]nze= +2660 (c= 1, CHC13); tH-NMR 7.56 y 7.35 (AA’BB’ system, 4 H, 

Tol), 2.95 (dc, part A of AB system, 1 H, JAB= 13.2 HZ, JA-M~= 0.8 HZ, CHzSO), 2.65 (part B of AB 

system, 1 H, JAB = 13.2 Hz, CHzSO), 2.43 (s, 3 H, CH3-Ar), 1.79 (sep, 1 H, J= 6.8 Hz, CH(CH&), 1.57 

(d, 3 H, JA_M~= 0.8 HZ, CH3-C-OH), 0.93 (d, 3 H, J= 6.8 HZ, (CH3)2CH), 0.91 (d, 3 H, J= 6.8 HZ, 

(CH3)zCH); 13C-NMR 141.1 and 140.4 (2 C), 129.5 and 123.4 (4 C), 74.1 (C-OH), 65.4 (CH2), 37.9 

(CH(CH$z), 23.1 (CH3). 20.8 (CH3-Ar), 16.7 y 16.2 (CH&CH); IR: 3600, 3410, 1600, 1490, 1380, 1365, 

1025, 810 cm-t; Anal. talc. for Ct3H2uO2S: C&L%; H, 8.39. Found: C, 64.56; H, 8.62. Diastereomer 9B 

[2S,(S)R]: [a]020= +231u(c= 1. CHC13). 1H-NMR: 7.55 y 7.34 (AA’BB’ system, 4 H, Tol), 2.98 y 2.85 

(AB system, 2 H, JAB= 13.6 HZ, CHzSO), 2.42 (s, 3 H, CH3-Ar), 2.32 (sep, 1 H, J= 6.8 Hz, CH(CH3)2), 

1.20 (s, 3 H. CH3-C-OH), 1.07 (d, 3 H, J= 6.8 Hz, (CH$$H), 1.02 (d, 3 H, J= 6.8 Hz, (CH3)2CH).‘3C- 

NMR: 141.6 and 140.9 (2 C), 130.0 and 123.8 (4 C), 75.0 (C-OH), 66.5 (CH#O), 37.1 (CH(CH3)2), 22.5 

(CH3), 21.3 (CH3-Ar), 18.0 y 16.6 ((CH3)KH). 

2,3,3-Trimethyl-Z-(4’-methylphcnylsulfinyl)-2-butanol 10. Was prepared from (R)-3,3- 

dimethyl-1-(4’-methylphenylsulfmyl)-2-butanone 5 following procedure B. Yield 89% as a 95~5 mixture of 

1OA and 1OB. Major diastereomer 10A [2R,(S)R] was obtained pure by crystallization in hexane, mp 105- 

1060 C (hexane); [a]o20= +2780 (c= 2, CHC13). MS: 197 (80), 140 (61), 139 (lOO), 92 (37). 91 (24). ‘H- 

NMR: 7.56 y 7.36 (AA’BB’ system, 4 H, Tel), 3.05 (dc part A of AB system, 1 H, JAB= 13.3 Hz, JA_M~= 1 

Hz, CH#O), 2.67 (part B of AB system, 1 H, JAB= 13.3 Hz, CH+O), 2.44 (s, 3 H, CH3-Ar). 1.63 (d, 3 H, 
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JA_M~= 1 HZ, CH3-C-OH), 0.94 (s, 9 H, ZWC-Btt).t3C-NMR: 141.7 and 140.3 (2 C), 129.9 and 123.8 (4 C), 

76.2 (C-OH), 63.7 (CH2), 38.2 (C(CH3)3), 24.6 (3 C, terc-Bu), 22.0 (CH3), 21.2 (CH3-Ar). IR: (CH2C12): 

3600, 3450.2960, 1460, 1370, 1040 cm-l. Anal. talc. for Ct4H22O2S: C, 66.10; H, 8.72; S, 12.60. Found: 

C, 66.40; H, 8.61; S, 12.5. Compound 1OB [2S,(S)R] could not be obtained diastereomericahy pure and was 

characterized in the mixture. tH-NMR 7.57 y 7.36 (AA’BB’ system, 4H, To]), 3.05 y 2.94 (AB system, 2H, 

JAB= 13.4 Hz, CH$O), 2.43 (s, 3 H, CH3-Ar), 1.18 (s, 3 H, CH3-C-OH), 0.97 (s, 9 H, rerc-Bu). 

(R)-2,3-Dimethyl-l-(4’-methylphenylthio)-2-butanol Il. To a solution of 1.09 g (6.3 mmol, 

3 eq) of NaI in 5 mL of CH3CN was added a solution of 505 mg (2.1 mmol, 1 eq) of (R)-2,3-dimethyl-l-(4’- 

methylphenylsulfinyl)-2-butanol 9A in 10 mL of CH3CN. The mixture was coolded to 00 C prior to the 

dropwise aditlon of 0.8 mL of BFs.OEt2 in 5 m.L of CH$N. After sturing during 40 min the rmxture was 

poured mto a separatory funnel with ice-water. The resulting solution was washed with a saturated aqueous 

Na2S203 solution. The rmxture was extracted with ether, dried over anhydrous sodium sulfate and concentrated 

in vacua. Compound 11 was purified by flash chromatography (eluent ethyl acetate/hexane 1: 10). Yield 77%. 

[ol]oza= +11.3o (c= 1.1, CHCl3); tH-NMR: 7.32 and 7.08 (AA’BB’ system, 4 H, Tol), 3.16 and 3.07 (AB 

system, 2 H, JAB = 13.2 Hz, CH#), 2.31 (s, 3 H, CH3-Ar), 1.86 (sep, 1 H, J= 7.0 Hz, CH(CH3)2), 1.14 

(s, 3 H, CHj-C-OH), 0.97 (d, 3 H, J= 6.9 Hz, (CH&CH), 0.89 (d, 3 H, J= 6.8 Hz, (CH3)zCH); ‘3C-NMR: 

136.4 and 133.3 (2 C), 130.3 and 129.7 (4 C), 74.5 (C-OH), 46.8 (CH#), 36.5 (CH(CH3)2), 22.3 (CH3), 

20.9 (CH3-Ar), 17.7 ((CHs)zCH), 17.0 ((CH3)zCH); Anal. talc. for C&2oOS: C, 69.59; H, 8.99. Found: 

C, 69.48; 9.20; IR: 3520, 1600. 1490, 1390, 1375,810 cm-l. 

(R)-2,3-Dimethyl-2,2-butanediol 23. To 170 mg (1.15 mmol, 1.6 eq) of trimethyloxonium 

tetrafhtoroborate was added a solution of 161 mg of (R)-2,3-dimethyl-l-(4’-methylphenylthio)-2-butanol 11 in 

4 mL of acetonitrile. The mixture was stined for 20 mm and then 2.2 mL of a 1 M aqueous potassium carbonate 

solution was added and the rmxture was stirred overnight. Pure (R)-2,3-Dimethyl-1,2-epoxybutane could not 

be Isolated due to its low boiling point. IH-NMR: 2.60 y 2.55 (AB system, 2 H, JAR= 4.9 Hz, CHz), 1.51 

(sept, 1 H, J= 7.0 Hz, CH(CH3)2), 1.23 (s, 3 H, CH3), 1.00 (d, 3 H, J= 6.8 Hz, (CH&CH), 0.94 (d, 3 H, 

J= 7.0 Hz, (CH&CH) (obtained directly from organic layer). 200 mg (4 mmol, 5.6 eq) of NaOH were then 

added to the reaction mixture and refluxed for 24 h. The crude was filtered and the solid and the aqueous layer 

were washed with ether. The organic layer was dried over magnesium sulfate and concentrated in vacua. Yield 

8%. [c~]o*O= +9.4o (c= 0.17, CHC13); tH-NMR: 3.56 y 3.44 (AB system, 2H, JAB= 11.1 Hz, CH2), 1.83 

(sept, lH, J= 6.8 Hz, CH(CH3)2). 1.08 (s, 3H, CH3). 0.96 (d, 3H, (CH3)2CH), 0.89 (d, 3H, (CH3)2CH) 
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