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Abrtrrct - Optically active sulphinates with the sulphur atom 
as a sole centre of chirality are prepared by two methods. 
The first involves the reaction of symmetrical sulphites with 
tert-butylmagnesiun chloride in the presence of optically 
active aminoalcohols. This new asymmetric, enantioselective 
synthesis affords t-butylsulphinates with 60-70X enantiomeric 
excess values. The second approach is based on a new type of 
kinetic resolution taking place when raceaic sulphinates are 
reacted with tert-butylmagnesium chloride complexed by opti- 
cally active alkaloid bases. Both the recovered sulphinetes 
and sulphoxides formed in this reaction show moderate optical 
purities. 

INTROOUCTION 

Chiral, non-racemic sulphinates have recently received considerable attention 

particularly as starting materials in the synthesis of sulphoxides3 and as model 

compounds in the studies of nucleophilic substitution at sulphur 
b . The first 

optically active sulphinatcs were obtained by Phillips’ as early as 1925. (-1-(S)- 

-kenthy p-toluenesulphlnate (1) prepared by Phillfps is up to now the most impor- 

tant precursor of chiral sulphoxides6. 

1 2 

More recently, much effort has been devoted to the synthesis of optically 

active sulphinates (2) with the sulphur atom as a sole asymmetry centre. The 

first synthesis of such esters (!,Rl=Ar) involved asymmetric oxidation of the 

corresponding sulphenates with (+)-monoperoxyceaphoric acid7. The optical purity 

Or the Sulphffi8teS 2 obtained in this way was, houever, very 10”~. In this regard, 

a more efficient and more general method to produce optically active sulphinates 

is the 10~~ temperature condensation of sulphinyl chlorides with achiral alcohols 

in the presence of optically active tertiary amine8 which affords the esters 2 

(Rl=Alk,Ar) with optical purities up to 5O%1o*Il. Kinetic resolution of racemic 
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sulphinates 1 upon treatment with chiral Grignard reagents l2 or their direct opti- 

cal resolution via /?-cyclodextrin inclusion complexes 13 give optically active 

sulphinates 2 with moderate to high enantiomeric excess only in specific cases. 

The recently developed asymmetric synthesis of 1, which involves esterification 

of arylsulphinlc acids with achiral alcohols using optically active carbodiimides 14 

as condensing agents or alkylation of arylsulphlnic acids with optically active 

0-alkyl lsoureas 15 results in the formation of the corresponding sulphinates 

(2,R1=Ar) with optical purities below 10%. 

From the point of view of availability of chiral esters 2 in a high state 

of optical purity, an important step toward obtaining these type of compounds 

was the first stereoselective synthesis of 2 based on the acid-catalysed alcoho- 
16 lysls of optically active sulphlnamides . However, even this approach to opti- 

cally active sulphinates 2 has some serious limitations connected with the availa- 

bility and optical stability of a chlral substrate and the fact that the reaction 

may proceed with diverse stereochemistry (inversion and/or retention) depending on 

various factors’*” such as the structure of both substrates, solvent and the pre- 

sence of inorganic salts. 

In this paper we wish to describe two novel approaches to optically active 

sulphinates 1. The first approach involves a new type of asymmetric synthesis 

of t-butylsulphinates while the second involves formation of optically active 

sulphlnates together with optically active sulphoxides in a new kinetic resolution 

process. Both of the above methods are based on our earlier observation 18 that the 

reaction between dlalkyl sulphttes and bulky Grignard reagents (for example 

t-BuWgCl) is stopped at the mono-substitution step and leads to the correspon- 

ding sulphlnates. 

(RO)2S0 + 

RESULTS 

eutngc1 - ButS(O 

AN0 DISCUSSION 

Asymmetric Synthesis of Alkyl t-Butylsulphinates (3). The reaction between 

dialkyl sulphites and t-butylmagnesium chloride nentloned above represents an 

interesting type of transformation in which a chiral product (sulphinate) is for- 

med from a prochiral substrate (sulphite). Therefore, it was quite reasonable to 

expect that this reaction may be utilized in the synthesis of optically active 

sulphinates provided that it will be carried out under asymmetric conditions. 

It was gratifying to find that such a possibility existed because Grignard rea- 
19 gents are known to form chlral complexes with optically active amines . Thus, 

a new asymmetric synthesis of optically active alkyl t-butylsulphinates (21 re- 

ported here involves the reaction between dialkyl sulphites (i) and t-butylmag- 

nesium chloride (2) complexed by optically active amines (6) as chiral auxiliaries. 

ROSOR 
6 

l ButHgCl - ButSOR 
I I 
0 0 

(eq.1) 

For z,t 

8, R=Me 

b, R=Et 

c, R=Pr” 

cj, R=Pr’ 

c, R=Ru” 

4 5 I 

For 6 

8, (-)-Quinine ‘1, (-)-Sparteine 

b, (+)-Oulnldine g , ( l )-N , N-Olwthyl-a-methylbenzylamlna 

5, (+l-Clnchonine 2, (-)-N,N-Oimethylmyrtanylamine 

d, (-l-N-Methylephedrine A, (*I-N-Methylamphetamine 

e, (-)-Llrucine 
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Optically active amines, e-1, used in this work nere either commercially 

available alkaloids or uere prepared from optically active al-nethylbenzylamlne 

and myrtanylanine. All condensation reactions were carried out recording to the 

following standard procedure. The chiral complexes of 1 with 6 rere obtained by 

addition of an appropriate amount 0r optically active amine 6 to a solution 0r 

t-butylnagnesiun chloride (1) in ether followed by heating for a short time. 

Then, sulphite a was edded dropwise to the resulting solution and the reaction 

mlxture refluxed for a proper time (see Table I). After a typical Crignard work- 

-up (hydrolysis with dilute hydrochloric acid, extraction with diethyl ether) 

optically active sulphinates 1 were isolated by distillation. The optical rota- 

tions, enantioneric excess values and absolute configurations of 1 obtained as 

described above together with other experimental data are collected in Table I. 

TABLE I. Asymmetric Synthesis of Optically Active Alkyl t-Eutylsulphinates, 

t-BuS(O) (1, 

Exp. Sulphite Amine Molar Reaction Sulphinate 

4,R 6 ratio - 
b:5:6 

time (h) 1 Yield’ 
--- (%) 

1 4a,Me 

2 4_a,He 

3 Qe,Me 

4 a,Me 

5 +a,Me 

6 e,Me 

7 Qb,Et 

8 4J,Et 

9 b,Et 

10 S,Pr” 

11 S,Pr” 

12 s,Pr” 

13 s,Prn 

lb Qc,Pr” 

15 Qc,prn 

16 Qc,Pr” 

17 s,Pr” 

18 S,Pr” 

19 c,Pr” 

20 d,Pr’ 

21 s,Pr’ 

22 Qe,fhJ” 

6I - 

!i!J 
6h - 
6i - 
6a - 
6a - 
6a - 
6a - 
61 - 
6a - 
6a - 
6a - 
6a - 

6a 
69 - 
6b - 
6c - 

6d 
6e - 
6a - 
6b - 

sa 

2:l:lO 8 
2:l:l 9 

4:2:1 10 

4:2:1 10 

1:4:2 a 

1:R:b 13 

1:5:2.5 9 

1:R:b lb 

2:l:lO 12 

1:2:1 lb 

1:3:1 14 

1:4:2 lb 

1:S:O 12 

1:16:8 12 

1:2:1 12 

1:R:b 12 

1:8:4 12 

1:R:b 12 

1:R:b 12 

1:R:b lb 

1:8:4 lb 

1:S:b 18 

3a 

3, - 
3a - 

3a 
3a - 
3a - 
3b - 
3b - 
3b - 
3c - 
3c - 
3c - 
3c - 
3c - 
3c - 
3c - 
3c - 
3c - 
3c - 
3d - 
3d - 

e 

65 -1.7 

61 -0.9 

62 +1.3 

60 -0.e 

62 +72.0 

66 +70.0 

62 +lOO.O 

60 l 96.2 

71 -0.e 

5oc +62.0 

79 l 63.2 

77 *El .7 

79 +97.-l 

79 l 99.7 

60 -1.3 

69 -25.2 

63 -31.9 

67 +15.9 

69 +3.3 

70 +5b. 3 

69 -25.3 

00 +R3.3 

1.3 S 

0.7 S 

1.0 R 

0.6 S 

53.3b R 

51 .a R 

69.0 R 

66.4 R 

0.6 S 

46.2 R 

07.1 R 

60.8 R 

72.7 R 

lb.2 R 

1.0 S 

20.0 S 

28.2 S 

11.8 R 

2.5 R 

43.0 R 

20.0 S 

62.0 R 

aYield refers to the product with purity higher than 98X (GLC assay); 
b 52% rrom ‘H-NMR; ‘In mixture with 35X of 4c - 

It is evident from the results given in Table I that the new asymmetric 

synthesis of sulphinates 1 is efficient in terms of both chemical and optical 

yield. The enantioneric excess values of 1 were often found to be in the 

range b0 to 75%. Only in the case of experiments with optically active tertiary 

amines, fi - I as asymmetric conplexing agents were the values of ee very low 

(entries 1 to 4 and 9,151. Far better results were obtained with aminoalcohols 

as chiral auxiliaries and the highest ee values (-70X) of 3 were observed for 
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the reactions with quinine 6s. - It should be pointed out that the highest value 

of optical purity (74%) observed for Ic (entry 14) is much better than those obtal- - 
ned by any other known method of asymmetric synthesis of sulphinetes. 

An lnspectlon of the results in Table I reveals also an interesting relation- 

ship between the enantionerlc excess values of sulphlnates 1 and the stoichioaetry 

of reagents. Usually, a high degree of asymmetric induction is observed when the 

chlral Grlgnard reagent is prepared from t-butylnagnesiun chloride (2) and amine 

5 in a 2:l molar ratio and it is used in a large molar excess with respect to 

sulphlte a - the third reaction component. For example, the reaction of di-n-pro- 

pyl sulphlte (4~) with t-butylaagneslum - chloride (2) and quinine (g) used in 

a 1:2:1 molar ratio affords the corresponding sulphlnate 3c with 46.2% Be. When - 
the ratio of the same reagents is 1:16:8, the rulphlnate 3c with 74.2% ee is - 
obtained. 

Although the present experimental data do not allow us to propose a detailed 

structural model for the asymmetric reaction in question, it should be emphasized 

that there is a clear relationship between the chlrality at sulphur in sulphina- 

tes 1 formed and the chlrallty at the carbon atoms bearing the hydroxy group in the 

aminoalcohols, 6a-d used as chiral auxiliaries. For example, whereas the reaction - -* 
of dlisopropyl sulphite (d) with the complex of 2 and quinine (e) affords (+)- 

-(RI-isopropyl t-butylsulphinate cd), the use of quinldine (6&j promotes the 

formation of (-)-(S)-enantiomer of 3d. Similarly, the reaction of di-n-propyl - 
sulphite (4~) with 2 in the presence of cinchonlne (&) and (-)-N-methylephedrine - 
(661, having also opposite configurations at the carbon atom connected with the 

hydroxy group, results in the formation of n-propyl t-butylsulphinate (SC) with 

(-l-(S) and (+I-(RI-chlrallty at sulphur, respectively. 

Finally, one should note that the asymmetric synthesis of sulphlnates from 

prochiral sulphltes exemplifies a rather general type of asymmetric synthesis 

of heteroorganic compounds from a prochiral substrates of a general formulae 

shown below. 

RiE/oR 
R”’ ‘OR 

E=P,Sl,As etc 

Our current studies are directed towards the asymmetric synthesis of phosphorus 

and silicon compounds using this approach. 

Optical Purity and Absolute Configuration of Alkyl t-Butylsulphlnates (312’ 

To determine the extent and direction of asymmetric induction the esters 2 

obtained as described above were converted into optically active t-butyl phenyl 

sulphoxide (7a) as a configurational standard. It was assumed that the reaction 

of phenyllithlum with 1 leading to 1 (see eq.2) proceeds stereospeclficaIIy with 

lnverslon of configuration at the sulphinyl sulphur atom. The results of these 

experiments are summarized in Table II. 

PhL i 

._/S~Bu’ - 

OR 

._, ‘<Ph 

911t 

(*)-CR)-? (*)-(RI-2 

(eq.2.) 
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TABLE II. Conversion of Optically Active Alkyl t-Butylsulphinatas, t-BuS(O) 

into Optically Active t-lutyl Phenyl Sulphoxide, tBuS(O)Ph, (7a) - 

Sulphinate 1 Sulphoxide 7a - 

2, R Lx1 589(C’MeOH) Abs. bl 5B9(C’CHC1~) ee 1x1 Abs. 

co) Con!. to1 Conf. 

2, Me l 72.0 (5.0) R +93.1 (1.7) 53.3 R 

&, Et l lOO.O (3.9) R l 120.5 (2.0) 69.0 R 

3c, Pr” l ?5.5 (4.9) R +124.1 (3.0) 71.1 R 

B, Pri -25.3 (2.0) S -34.9 (1.7) 20.0 S 

2, B”” l 82.8 (2.0) R +108.2 (2.1) 62.0 R 

The enantiomerically pure, dextrorotatory t-butyl phenyl sulphoxide (7a) was - 
obtained by Montanari et al. 21 in the reaction of (-)-(S)-nenthyl benzenesulphi- 

nate (8) wrth t-butylmagneslum chloride. The absolute configuration of 7a nas - 
establlshed as shown below. 

(7a) 

7P - 
exce 

neng1 dMgC1 P 
:’ ‘$;h p :I “-OHen 

“a 
*.’ “-Ph (eu.3) 

h \ ut 

(+)-CR)-9 c-,-cs,-g (+I-(RI-B 

kl 5S9*17e.30 [&I 5e9-206.00 L4 589 l 174.6’ 

Since (-)-(5)-g uas found to give (+)-(RI-methyl phenyl sulphoxide (2) on treataent 

with methylmagnesium iodide and (+)-t-butyl phenyl sulphoxide (7a) on treatment - 
with t-butylnagnesium chloride, the R-configuration was assigned to the latter 

based on the very reasonable assumption that both reactions follow the same 

steric course. Ylth regard to the optical rotation of t-butyl phenyl sulphoxide 

, It 1s worthy of mention that the recent determination of optical purity of 

using 1 Ii-NMR spectroscopy and chiral shift reagent gave a value which is in 

llent agreement (:1X) with that reported by Montanari. 

In the present study the optrcal purity of (+I-(RI-methyl t-butylsulphinate 

determined by chemical method was also checked by ‘ti-NMR techniques using 

tris-[3-(tr~fluoromethylhydroxymethylene~-~+~-camphorato]-europium (TFMC) as a 

choral shift reagent. The ‘ti-NF4R spectrum of racemic 3a consists of two singlets - 
at 1.13 and 3.69 ppm due to the t-butyl and methyl protons, respectively. The 

‘H-NMR spectrum of optically active 2, k]5B9+72.00, recorded in the presence 

of TFMC shows two pairs of singlets of unequal intensity at 1.37, 1.40 and 4.15, 

4.20 ppm. The enantlomeric excess in the sample studied determined by integra- 

tlon of the srnglets corresponds to 52X which 1s in very good agreement with 

the value (53.3%) obtained from the chemical correlation. 

Kinetic Resolutiion of Sulphinates (2). Although the new enantioselective, 

asymmetric synthesis of alkyl t-butylsulphinates (1) is quite satisfactory from 

the polnt of vleu of chemical and optical yield, it may only be applied to the 

preparation of optically active sulphinates which contain a bulky group attached 

to the sulphinyl sulphur atom. This limitation should be, in principle, easily 

overcome if instead of prochiral sulphites 4, racemic sulphinates 2 are subjected 

to treatment with the complexes of Grlgnard reagent and optically active amines 6. 

In such a case kinetic resolution of racenic 2 would be expected to occur leading 

(2) 
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simult8n8OuSly to optically active 2 and optically active sulphoxides 1 (eq.4). 

Preliminary experiments fully confirmed our expectations. 

R150R2 + 
I 

t-BuHgCl 

0 

(*l-2 1. 

For 2 

a, R’=p-Tol,R2=Me 

TV, Rl=p-Tol,R’=Et 

5, R’=p-Tol,R2=Pri 

c& R1=p-Tol,R2=But 

e, R1=p-T~l,R2=C~,B~t 

1, Rl=Ph, 

Q‘ Rl:He, 

5, R1=Me, 

R’=Pr’ 

R’=Pr” 

R2=Cti2But 

a 
R’SOR’ t-BuSR’ 

I I 
0 0 

(*I or C-l-2 (*I or (-1-Z 

For 6 

8, (-1Quinine 

b, (-)Puinidine 

For 7 

5, R’=Ph 

&, R1=p-To1 

c, R1=Me 

(es.41 

A typical 

is as follows. 

experimental procedure for kinetic resolution of sulphinates 2 

To a solution of t-butylmagnes~um chloride (5) in ether a half 

molar equivalent of quinine is added and the resulting solution is heated for a 

short time. Then, racemic ester 2 (one equivalent) is added dropwise and the 

reaction mixture refluxed for 30 min. The typical work-up consisting of quenching 

with diluted hydrochloric acid and extraction with ether affords 8 mixture of 

optically active sulphinate 2 and sulphoxida 2 which are separated by column 

chromatography. The optical rotations, enanttoneric excess values and absolute 

configurations of sulphinates 2 and sulphoxides 7 are given in Table III. - 

TABLE III. Kinetic Resolution of Racemic Sulphinates, R’S(O)OR’, in the Reaction 

with t-Butylmegnesium Chloride (11 Complexed by Ouinine (6a) - 

Sulphinate 2 S u 1 p h o x 1. d e,7,t-BuS(O)RI 

2, R1 

*, p-To1 

2b, p-To1 

&, p-To1 

2, p-To1 

2c, p-To1 

2c, p-To1 

E, p-To1 

2e, p-To1 

2_f, Ph 

3, Me 

2h, Me 

Me 25 -11 0 5.0 s 7&, p-To1 75 -39.0 

Et 30 -22 0 10.5 s 2, p-To1 65 -56.0 

Pri 90 -9 2 5.0 s 7b, p-To1 8 -126.3 

Pri 33 -60 3 33.0 s 7b, p-101 66 -25.2 

Pr’ 40 -54 1 28.0 S 7b, p-To1 60 -17.9 

Pri 88 *I5 3d 8.0 S 7b, p-To1 12 ~75.6 d 

But 80 -3 0 2.0 Rd 7b, p-701 20 -15.7 

CH But 
2 

60 -32 5 7.5 s 7b, p-To1 40 -38.3 

Pr 25 -46 5 27.0 5 3, Ph 75 -3B.6e 

Pr” 50 -10 0 6.0 S 7c, Me 3B 0.0 

CH2But 50 -16 0 10.2 s 7c, Me 31 0.0 

.~ 

18 

30 

60 

13 

b0 

39 

8 

19 

21 

4 s 
2 s 

7 s 

1 s 

5 s 

3 Rd 

2 s 

3 s 

8 S 

a Based on the isolated product by colimr chr~t~ra~y; b Calculated based on the following 

data: f~]58,=21B.90(EtMl for (S)-2a; ~]5Bs=-208.Ao (EtMl for (S)-Zb; fd]5B9=-202.b”(EtWl 

for (Sl-2c; [d]5B9 =-129.e0(EtcW for (S)-2d frcm ref.16; ~]589=-185.90(EtMl for W-&;g1589= 

=-172.2°(EtiW for (s)-~;[dC]fa9=-166.60(EtM) for (S)-~;(d]589=-156.90(EMH) for (S)-? from 

ref.lO.iC Calculated based on the following data: @]5B9- -+190.0o(EtW for (RI-2 fra K.Mislou 

et.al.,J.Am.Chem.!%c., 87.1958 (19651;[~]5B9=*17b.60(cHc13) for CR)-2 fmo ref.21; d These data 

refer to the mactim carried out in the presence of quinidine G&l;* In CHCl3 solution. 



Or~anodphur am~pouads_LXIX 5249 

In spite oi the fact that sulphlnates 1 obtained in this way show only mode- 

rate enantlomerlc excess, this type oi kinetic resolution reprassnts a general end 

simple approach to optically active sulphlnates with the sole chirel centre at 

sulphur. As expected, one observes in this type ol reaction a strong dependence Ol 

the ee-values of esters 2 and sulphoxldes 1 on therr chemical yield. for sxample, 

when the reaction of isopropyl p-toiuenesulphinate 2c with the complex of 1 and - 
6a was stopped at an early stage, - the recovery oi 2c and yield oi 7b were 90 and - - 

8X, respectively, and the optical purity of the recovered sulphlnete Zc uas only - 
5X and that ol the sulphoxlde 7b formed was 64.7%. However, when the reaction was - 
carried out ior a longer time, 2c and 7b were isolated in 33 and 66% yield, with - - 
optical purities 0r 31 and 13.1X, respectively. Similarly as in the asymmetric 

synthesis case, the use of quinine (681 and quinidine (6b) as complexing agents - - 
leads to the formation oi sulphinates 2 and consequently sulphoxides 1 with oppo- 

site conrigurations at sulphur. This result reflects once again the important 

influence oi the aminoalcohol moiety coniiguration in 6 on the direction or asymme- 

tric induction in our reactions. 

EXPERIMENTAL PART 

Infrared spectra were recorded on a Perkin-Elmer 437 Spectrophotometer using 

liquid rih3.l H-NMR spectra uere obtained with a Perkin-Elmer R-20 spectrometer 

(60 MHz) and Tesla spectrometer (BO Mtir) In COC13 solutions using HebS1 as an 

internal standard. The optical activity measurements were done on a Perkin-Elmer 

241 MC photopolarlmeter. Mps and Bps are not corrected. Dlethyl ether and tetra- 

hydroluran were dlstilled irom lithium aluminium hydride belore use. Petroleum 

ether and benzene were dtstilled from sodium. 

The’ lollowing optically active amines 5 were used in the present work: 

e, (-l-quinine, [d]589-1b5.20 (ethanol), mp 1?2-173’C; 6b, (+I-quinidlne, 

Ml 5R9*262.00 (ethanol), mp 169~17O’C; 6a, (+l-cinchonine, [d]5R9+2290(ethano11, 

mp 259-261’C; 66, (-l-N-methylephedrine, [I],,,-29.5’ (methanol), np 87-RR’C; 

e, (-)-brucine, [45R9-120.5’ (chloroiorml, mp l?b-176’C; 61, (-)-sparteine, 

W] 5R9-5.9’ (benzene), mp 30-31’C; Q, (*I-N,N-dimethyl-d-methylbenzylaeine, 

131 589 b65.3 ’ (neat); g, (-)-N,N-dimethylmyrtanylamine, [d]5S9-28.6’ (chlorolorm); 

61, (*)-N-methylamphetam~ne, &]5R9+3.32’ (neat). 

Symmetrical sulphites 0 were prepared irom thionyl chloride and the corres- 

ponding alcohols and were purified by distillation. 

Dimethyl sulphite fba): bp. 65’160 mmhg (lit.23 bp 12b-127’/760 mmtig); - 
diethyl sulphite (4Jl: bp 55’/15 mmHg (lrt.23 bp 158’/760 mmtig); 

dr-n-propyl sulphrte (Cl: bp 52’/1.5 mmHg (lit.23 bp. B9’/15 mmHg); 

di-i-propyl sulphrte (A&): bp 600/7 mmtig (lit.23 bp. ?E”/20 mmtig); 

di-n-butyl sulphite (be): bp El’/4 mmHg (lit.23 - 114-118°/15 mmHg) 

Racemic sulphinates 2 were obtained irom the corresponding sulphinyl chlori- 

des and alcohols according to the method or Oouglass 24 . They were purllied by 

simple distillation with the exception ol 2d which undergoes decomposition under - 
distillation conditions (0.01 mmHg1. This compound was virtually pure (lH-NMR 

and TLC assay) after simple removal oi ether following extrective work-up. 

Asymmetric Synthesls.of Sulphinates 3: General Procedure. To a three-necked 

flask equipped with a mechanical stirrer and a water cooling system contatning 

a solution of t-butylmagnesium chloride (prepared from 0.02 mol of t-butyl chlo- 

ride and 0.02 a01 of magnesium) in ether (b0 ml) a solution of the appropriate 

amine 6 (0.04 ~01) rn ether C-100 ml) is added. Formation of a precipitate and 

the tendency toward rapid rise in temperature during addition indrcate that the 

formation of a complex is occurring. The mixture is stirred and reiluxed for 
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20 min. To this stirred mixture is added dropwise, over a 20 nin period, a solu- 

tion Of the corresponding sulphite 0 (in amounts given in Table I) in ether (lo- 

-20 ml). The mixture is stirred under raflux for the appropriate time (see Table I) 

and after cooling to room tsrperature quenched with a 10% solution of hyrochloric 

acid. After being stirred the layers are sepereted and the ether phase is extracted 

twice with 5% solution of sulphuric acid and washed twice with 5% solution of po- 

tassium carbonate and water and than dried over magnesium sulphate. After evapo- 

ration of ether, the crude sulphinate 1 are purified by distillation. Physical 

Properties and spectroscopic data (lH-NMR and IR) of optically active sulphinates 

1 were in good agreement with the literature data for racemic esters 1. The yields 

and optical rotations of sulphinatcs 2 obtained in this way are collected in Ta- 

ble I. 

Kinetic Resolution of Sulphinates 2. General Procedure. To a three-necked 

flask equipped with a mechanical stirrer and a water cooling system containing a 

solution of t-butylmagnesiun chloride in ether (50 ml/100 mmol) a solution of the 

appropriate amine 6 (in amounts which allow to keep the ratio of reagents given 

in Table III) in ether is added. The mixture is refluxed with stirring for 20 min. 

Next, to the stirred mixture is added dropwise at room temperature, over a 20 min 

period, a solution of racemic sulphinates 2 in ether (in a ratio given in Table 

III). The tendency toward rapid rise in temperature during addition indicates 

that the reaction is occurring. The mixture is stirred for 30 min at room tempe- 

rature and worked up by addition of 10% solution of hydrochloric acid. After being 

stirred the layers are separated and the water phase is extracted twice with methy- 

lene chloride (30 ml). The combined organic solutions are extracted with 5% solu- 

tion of sulphuric acid and washed successively with 5% sodium bicarbonate solution, 

and water and than dried over magnesium sulphate. The solvents are removed at 

reduced pressure to give a mixture of the partially resolved sulphinate 2 and the 

corresponding sulphoxide 1. This mixture is chromatographed on silica gel (Merck 

60-230 mesh). Sulphinates 2 are eluted with a hexane-ether mixture. Careful remo- 

val of the solvent under reduced pressure gives the virtually pure, optically 

active sulphlnate 2 (TLC,lH-NMR and IR assay). Elution with methanol affords the 

corresponding sulphoxides 1. Removal of the solvent gives material exhibiting 
1 H-NHR and IR spectra consistent with the assigned structure. The yields and 

optical rotations of sulphinates 2 and sulphoxides 1 obtained in this way are 

collected in Table III. 

Conversion of Optically Active Alkyl t-Ilutylsulphinates (3) into Optically 

Active t-Butyl Phenyl Sulphoxide (7a). General Procedure. To a solution of phenyl- 

lithium Iprepared from 0.471 g (0.003 mol) of bromobenzene and lithium (0.042 g, 

0.003 mol)l in ether (20 ml) a solution of optically active sulphinate 2 (0.0015 

mol) in ether (5 ml) is added at room temperature. The mixture is refluxed for 

20 min. Next, the reaction mixture is cooled to room temperature and worked up 

by quenching with saturated aqueous ammonium chloride solution (20 ml). The 

organic layer is than separated and the water solution is extracted with chloro- 

form (2 x 15 ml). The combined organic solutions are washed successively with 

5% solution of sodium bicarbonate (5 ml) and water (15 ml> and dried over magne- 

sium sulphate. Evaporation of the solvent gives the crude product in yields 

over 70%. Thin layer chromatography of the crude sulphoxide fi afforded Pure 

(TLC,IR,lH-NWR assay) optically active t-butyl phenyl sulphoxide (7a) SPeCtrO- - 
scopic data of which were identical with an authentic sample of racemic mixture. 

Optical rotations and optlcal purities 02 t-butyl phenyl sulphoxlde (2) obtained 

in these reactions are collected in Table II. 
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