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Optically active sulphinic esters having optically active alkoxyl
moieties (especially the menthoxyl group) are the main source of optically
active sulphoxides and ocoupy a oentral position in the study of organioc
sulphur stereochemistry 1. However, the synthesis of optically aotive sulphi~
nioc esters in which the sulphur atom is the sole chirality centre has received
a very little attention. Optically active alkyl p-toluenesulphinates (I) were
obtained in a very low state of optical purity for the first time by Phillipa 2
in 1925 from (=)menthyl p-tolusnesulphinate by transesterification and then
by Fava 3 who carried out asymmetric oxidation of methyl p~toluenssulphenate
with (+)monopercamphoric acid.
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c -< }-s-on R=-8-0R
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(I), R=Me,Et,Bu® (11), R and B*a alkyl

Here we report that simple O-alkyl alkylsulphinates (II) can be readily

resolved into optically active forms via B-cyclodextrin inclusion compounds.

4

This resolution technique first introduced by Cramer ~ was recently success—

fully applied to the resolution of O-alkyl alkylphosphonates > and chirel
sulphoxides °.

Since the sulphinates (II) are slowly hydrolysed by water » their

* we have also taken into acocount the fact that cyclodextrins act as
hydrolysis catalysts 7, Probably for this reason our attempt to resolve
O-ethyl methylsulphinate was unsuccessful.
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partial resolution was carried out scocording to the Benschop’s procedure by
mixing 5-6-molar excess of ester (II) with S-—oyoclodextrin in the presence of
a small smount of water (2 ml), After 24 h the mixture was treated with ether
and filtered to give the inclusion complex which was then decomposed in a
methylens chloride~water mixture. The organic layer was washed with a 5%
agqueous sodium carbonate solution in order to remove small acidic impurities.
Then it was dried and on evaporetion it gave optically active ester (1I). The
non~included sulphinate (II) having the opposite rotation sign was recovered
from the ether filtrate. Optical rotations, optical purities amd absolute
configurations of the resolved sulphinates (II) are collected in the Table 1.

Table 1
Stereospecific inclusion of R'S(0)0RZ in A-CD
Sulphinate Non-inoluded Included
(II) :
B2 | Bfgle) By om| Elsgle) g oo |Melar
Ao |
aMe P [ 0.25(15.0) 0.15 8 |+ 2.38( 3.3) 140 R 111
b Me Prt [18.52( 3.3) 7.80 R |-165.91( 2.5) 70.20 8 111
cMe Bu | 1.34(11.3) 1.30 8 |+10.10( 4.9) 8.70 R 211
a Me Bu’ [+6.72( 8.2) 4.10 R |- 19.90( 1.0) 1240 8 433
oM 04 | - - - - |+ 1.10(10.4) o040 R 111
£ Mm% | 0.50(10.3) 0.40 B [+ 5.6( 3.9 420 R 111
g Br Me | 3.10(W4.3) 0.95 8 |+ 14.40( 7.3) 4.20 R 11
b Pt pr* [+ 0.66(10.3) 0.70 8 |- 1.87(10.2) 2.0 B 111

8 411 rotation refer to solvent ethanol b gee Table 2 for caloulation of
optical purities and determination of absolute configuretions. © Based
on slemental analyses a Cp = oyolopeatyl; Kp = nsopentyl

The data in Table 1 show that the best resolution was schieved in the
cagse of O-isopropyl methylsulphinate (IIb). The inocluded ester (IIb) had
[°'~]D «165.91° which corresponds to 70.2% of optical puritﬁ. The non~included
residue hsd [oty +18,52° (optical purity 7.8%). After four conseoutive
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inclusions its rotation inoreased to [x]; +76.5° (optical purity 32.5%). It
is of interest that the highest stereospecific inclusiom into M-—oyclodextrin
was observed by Benschop  in the case of O-isopropyl methylphosphenate which
has the structure very similar to that of ester (IIb).

0 0
! ).
'-// \b H/ \m
oprt opr*

Optical purities and absolute configuraetions of optically active sul-
phinates (I1) obtained in the present work were determined chemiocally by means
of their sterecspecific conversion into known sulphoxides (methyl n-propyl
sulphoxide & and metuyl iso-propyl sulphoxide ) assuming that the Grignard
reaction proceeds with full inversion of configuration at the sulphur atom.
The results of these determinations are shown in Table 2.

0 0
../’ \ 9 ‘0/ \ 3
/ R / B
oR R' R'and R'= aliyl

Congidering our configurational sssigmments to sulphinates (II) it is
noteworthy that the chirality at sulphur in all (-)O-alkyl methylsulphinates
is B. Further studies on the relation between the chirality at sulphur in
sulphinates (II) and their rotation sign are in progress.
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Table 2

Optiocal purities and absolute configurations of 818(0)(B2. determined
by stereospecifioc conversion into 818(0)25

Sulphinate (II) | Sulphoxide
BB (2]fgle) abs. B! P [fggle) Bl e
aMe Pr® -0.52(4.6) B |Me Pr® 4+ 0.44(10.2) 0.30 8
bMe Prt  #47.20(3.3) R |Me Pr® -27.44( 3.1) 20,70 R
oM But =1.34(11.3) B |Me Pr® +1.58(11.5) 1.30 8
aMe Bu® 420,000 1.0) B [Me Pr® -16.24(10.5) 12.40 R
oM Cp® +0.99(10.4) B [Me Px® =« 0.33( 5.0) 0.35 R
£Me Hp® ~1.60( 4.5 B |Me Pr® + 1.84(24.8) 130 8
gPr: Me  -3.10(%.3) 8 |Pr' Me -1.40(19.2) 0.95 R
nPrt Pt +0.66(10.3) 8 |Pr* Me - 0.72(10.3) 045 R

8 411 rotations refer to solvent ethanol b Cp = ocyclopentyl; Np = neopentyl
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