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1°) Resolution of racemic sulfoxides
2°) Chemical transtormation of a chira! sulfoxide ( with stereochemical controi at S)
3°) Andersen method :
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p-tolyl SO Ct + menthol ~» p-tolyl-SO-O menthyl ~2v p-toly}-SO-R
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[ EXPERIMENTAL PROCEDURE
A >4
[] moleq
1°) PREPARATION OF THE REAGENT
H0/T
« Ti{OPr), + (+)- DET (1:2 107
2 (+) (1:2) 0 in CHLCl, Influence of water in the asymmetric oxidation of methy! p-tolyl
© H,0 Is then inlroduced ( alter DET ) sulfide by t-BuOOH at -20°C. DET / Ti(O-iPr)4 = 1 : curve (—),

DET / (Ti(Oi-Pr)g = 2 ).
« 20°C for 30 min (Ti(0i-Pr)4 curve (~--)

2°) OXIDATION
+ Addition of sulfide
+ Cooling at -20°C
* Additionof1.1eq t-BUOOH
« Reaction ime : a few hours.
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Tentative mechanism for asymmetric oxidation of sufides with water-modifled Tt
reagent.

[SOME LIMITATIONS OF ASYMMETRIC OXIDATIONS WITH Ti / ROOH]

High ee (up to 85 %) only for aryl methyl sufoxides

Low catalytic efficiency. o

1}
No chances to get hig ee's for R'~S-R? if R' very similar to R® (eg C4 versus Cg)

No oxidation of diary! sulfoxides.

IHE CONVERSION OF SUNFITESTO CHIRAL SULFOXIDES

IS IT POSSIBLE 7 IS {T A CONVENIENT AND GENERAL METHOD ?
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1, 2: ditferent leaving groups

0 THF o
3 : diastereotopic leaving groups ~S< +  talkyl MgBr Telox T vl <S5~
4-6 : enantiotoplc leaving groups RO OR reflux valkyl R
50-90 %
M. Mikolaczyk, J. Drabowicz
Synthesls, 1974, 124.
§ t-alkyl MgBr + alkal g
o v
m/s\m + yl MgBr 4+ alkalold —a l-alkyl/°\on
(1:8:4) 50-70 % ee
Me Ph
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Et Mg Br  then PhLI 85 % 00
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MeMgl
n-octyl MgBr ﬁnb
-78°C, THF THF 25°C
95:5 >95%
- 60 % 100 :1 (S) 100 % ee

l.:‘]D- + 62.5° (1, acetone )

MeMgl n-oct MgBr
78°C. THE THF 25°C
80 : 20 >95%
70% 100 :1 (R) 100 % ee
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(SOME_PRACTICAL ASPECTS)

All isolated sulfinates are crystalline compounds

- CH, Ph
H Ph  stable sulfites, easy to get Rz\
o 0:, 100 % de . 2SN A
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To get enantiomer of A : permutation In Introduction of R’ and R21f R! Is also a bulky,
R'is large and R% amall the same enantiomer Is recovered.

To get enantiomer of B : permutation in introduction of R' and R2 if both

substituants are small, :

How to get enantiomer of A when one group Is large and the other small ?

Uss of {R)-isobutyl lactate recently commerdialized (Fluka) ! it gives the
(R) cyclic sultite.
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CONCLUSION

ASYMMETRIC OXIDATION 0

1°) Many caées with 90-95 % ee, especially lor Ar — S — CH,

2°) Alkyl -—g--CHa : 88 < 80%
3°) Cumene hydroperoxide : best peroxide. reaction can be catalytic in Ti complex (0.2 to 0.5 eq.}
4°) Easy scale-up. Cheap chiral auxiliary. Can give access to both enantiomers.
5°) Limitations : inertness of diaryl sulfides.
sulfides with chelating groups : unpredictibie results.

CHIRAL CYCLIC SULFITES

1°) Easy preparation of chiral sulfite.
o]

il
2°) Good method to get 1-Bu -~ § ~ R { R= alkyl or aryl }
3% Promis-ng for preparation ot atkyl - S -R
4°) Prediclible absolute configuration 5

5°) Limitations : Till now no reaction with enolates. Necessity lo increase de (sulfinate

yin
order (o gel a one-pot procedure avoiding the puritication stage. Instability of some

sulfinates.




