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BENZYLTRIPHENYLPHOSPHONIUM
PEROXODISULFATE (PhCH,PPh;),S,04:

A MILD AND INEXPENSIVE REAGENT FOR
HIGHLY ENANTIOMERIC PURITY OF
0-SULFINYL OXIMES AND o-SULFINYL
HYDRAZONES TO THE CORRESPONDING
B-KETO SULFOXIDES

A.R. HAJIPOUR” and S.E. MALLAKPOUR

Pharmaceutical Research Laboratory, College of Chemistry, Isfahan University
of Technology, Isfahan, 84156, IR, Iran

(Received October 14, 1999; In final form December 15, 1999)

Benzyitriphenylphosphonium peroxodisuifate (PhCH,PPh3),S,0g (1) is readily prepared as
an white solid from benzyltriphenylphosphonium chloride, performs conversion of a-sulfinyl
oximes (2) and a-sulfinyl hydrazones (4) to the corresponding -keto sulfoxides (3) in high
yields and high enantiomeric purity.

Keywords: o-Sulfinyl oximes; o-Sulfinyl hydrazones; p-Keto sulfoxides Benzyltriphenyl-
phosphonium peroxodisulfate; Chiral non-racemic synthesis; High enantiomeric purity

INTRODUCTION

B-Keto sulfoxides are very important starting materials in asymmetric syn-
thesis,'? and can be synthesis by the cleavage of the C=N bonds of
a-sulfinyl oximes and a-sulfinyl hydrazones. These compounds prepared
via the addition of aryl methyl sulfoxides to aryl N-oxides® or addition of
lithiated N, N-dimethyl hydrazones to menthyl sulfinate esters* respec-
tively. The hydrolysis of C=N double bond of a-sulfinyl oximes (2) and

* Correspondence Author: E-mail Haji@cc.iut.ac.ir
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o.-sulfinyl hydrazones (4) by classical method® was attempted but the opti-
cal purity and yield by this method were low (ee <35 and yield <50 %).

RESULTS AND DISCUSSION

We found that the cleavage of C=N double bond of o-sulfinyl oximes (2)
and a-sulfinyl hydrazones (4) by benzyltriphenylphosphonium peroxodi-
sulfate (PhCH,PPh;),S,04 (1) in acetonitrile under reflux is rapid (45-80
min). The reaction is very fast and almost quantitative with high optical
purity from 'H NMR analysis in the presence of chemical shift reagent
(>95) (Table I and Table II). The general reaction is detailed in Scheme 1.
In all case, the crude product was judged to be of >95% purity based on 'H
NMR and TLC analysis as shown in Table I and II. Because of the mild-
ness of the reagent (1) the corresponding sulfones are not formed in these
reactions. At this stage the mechanism of the reaction is not clear to us.
The enantiomeric purity of (3) was determined to be >97 from 'H NMR
chiral shift studies using (-)-(R)-N-(3,3-dinitrobenzoyl)-o-phenylethyl-
amine (5) as a chiral shift reagent' and comparing the optical rotation of
the products with known compounds.!= To determine the enantiomeric
purity of (3) we mixed it with one equivalent of chiral shift reagent (5) in a
NMR tube.

OH
o N 1 00 1 NN ~

R 'rs~)kn2 CH,CN R 1,3\&2 —_CH <N R|,g\)‘~ﬁz

@) @) 4
aR i = phenyl, Ri = phenyl aR!= phenyl, R2= phenyl
b Rl = phenyl, R,, = 3 4-dimethoxyphenyl bRi= phenyl, R2= 3.4-dimethoxyphenyl
¢R . = p-tolyl, R—2= phenyl cRl= p-olyl, R2= phenyl
d Rl = p-tolyl |, R* = B.Mimclnyoxyphcnyl drl= p-lolyl, R®= 3, 4+dimethoxyphenyl
eR " = 2-methoxy-I-naphihyl. R = phenyl eR!= 2-methoxy-{-naphthyl, R2= phenyi
f R! = 2.methoxy-1-naphthyl,R? = 3 4-dimethoxyphenyl {R! = 2-methozy-1-naphihyl. R2 = 3 4-dimethoxypheny!
gR! = polyt, Rf = 2.4,6-rimethylphenyl gR!=ptoiyl, R2=H
hR!'= p-tolyl, R = 2,46-trimethyl-3,5-dichlorophenyl hR! = p-tolyt, R? = Me
1R! - piolyl, R? = 3-methoxypheny! _ IR! = potolyl, R® = Bt
SCHEME 1

Qy

02N e :
H
502 )



13:31 28 January 2011

Downl oaded At:

SULFOXIDES 159

TABLE I Conversion of (2) to the corresponding carbonyl compounds (3)

Starting Material Product Reaction Time/min Yield %° e.e %
2a 3a 45 96 97
2b 3b 45 95 99
2c 3c 58 98 100
2d 3d 55 95 100
Ze 3e 45 99 100
2f 3f 65 97 99
2g 3g 55 99 96
2h 3h 55 96 97
21 31 70 96 97

a. Isolated yields.

TABLE II Conversion of (4) to the corresponding carbonyl compounds (3)

Starting Material Product Reaction Time/min Yield % e.e %
4a 3a 60 98 95
4b 3b 65 98 96
4c 3c 60 95 98
4d 3d 60 97 98
de 3e 65 97 100
af 3f 80 99 100
4 3 60 96 98
4h 3h 55 99 95
41 31 70 98 99

a. Isolated yields.

In conclusion, we report here an efficient, rapid, mild and inexpensive
method for the conversion of a-sulfinyl oximes (2) and a-sulfinyl hydra-
zones 4y Dby benzyltriphenylphosphonium  peroxodisulfate
(PhCH,PPh;),S,0g4 (1) in acetonitrile under refluxing conditions to the
corresponding f-keto sulfoxides (3). This reagent is superior to previously
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reported methods in terms of selectivity, yields, purity, and high enantio-
meric purity of products and short reaction time.

EXPERIMENTAL

General

All yields refer to isolated products after purification. Starting materials
were synthesis by known methods.!™ Products were characterized by
comparison with authentic samplesl“5 and by spectroscopy data (IR, NMR
spectrum, tin layer chromatography, melting and boiling point). All reac-
tions were carried out in acetonitrile. All mps. Were taken on a Gal-
lenkamp melting apparatus and are uncorrected. Research Institute of
Petroleum Industry, Tehran, 1. R. IRAN performed elemental analysis. H
NMR spectra were recorded at 90 and 250 MHz The spectra were meas-
ured in CDCl; unless otherwise stated, relative to TMS (0.00 ppm). Opti-
cal rotations were recorded with a JASCO, DIP-370, Digital Polarimeter.

Preparation of (PhCH,PPh3),S,04 (1)

To an aqueous solution of benzyltriphenylphosphonium chloride (8.55 g,
22 mmol, 75 ml H,0), was added a solution of potassium peroxodisulfate
(3 g, 11 mmol) in water (60 ml). The reaction mixture was stirred at room
temperature for 15 min. The resulting white solid product was collected,
washed with cooled distilled water (20 ml) and dried in a desiccator under
vacuum over calcium chloride, to yield 9.5 g (96 %), mp 180-182 C. 'H
NMR: § 7.93-6.87 (m, 20 H), 4.7 (d, J = 25.6 Hz, CH,-P). '3C NMR: &
133.50, 133.20, 130.20, 129.60, 129.40, 128.10, 127.70, 127.20, 117.30
(d, J = 85.5 Hz, CH,-P). IR (KBr): 1290, 1260, 1092, 1058, 700, 658, 590,
546cm ~. Anal caled CgoHyyOgP,Sy: C, 66.80; H, 4.90; S, 7.30 %.

" Found; C, 66.70; H, 4.90; S, 7.40. Found S,0g. 21.30 %, calcd 21.38 %.6

Oxidation of (2) or (3) to (4). General Procedure

The a-sulfinyl oximes (2) or o-sulfinyl hydrazones (4) (1 mmol) was
added to a stirred solution of the oxidant (1) (1 mmol, 0.90 g) in ace-
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tonitrile (20 ml). The mixture was heated at reflux until TLC showed com-
plete disappearance of starting material, which required 45-80 min
depending on substrate (Table I and II). The mixture was cooled and 2 g of
silica gel was added to the reaction mixture and the reaction mixture was
stirred for 5 min. The solid was then separated by suction filtration through
Celite and washed with acetonitrile (2 10 ml). Evaporation of the solvent
gave the B-keto sulfoxides (4). The crude products were purified by col-
umn chromatography on silica gel using a mixture of ethyl acetate and
hexane as eluent (90:10).
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