Tetrahedron Letters,Vol.25,No.32,pp 3467-3470,1984 0040~4039/84 $3.00 + .00
Printed in Great Britain ©1984 Pergamon Press Ltd.

A CONVENIENT FAMILY OF CHIRAL SHIFT REAGENTS FOR MEASUREMENT OF ENANTIOMERIC
EXCESSES OF SULFOXIDES N %
M.DESHMUKH, E.DUNACH, S.JUGE and H.B.KAGAN

Laboratoire de Synthése Asymétrique
(associé au CNRS LA n9255)
Université Paris-Sud, 91405 ORSAY, France

Abstract

(R){-)-N-(3,5-dinitrobenzoyl)-a-phenylethylamine is a good chiral shift reagent for sulfoxides
such as Ar-(S0)-CH, (Ar=substituted phenyl,naphthyl) or R-(S0)-CH, (R=t-Bu,Cyclohexyl,n-Octyl).
1-Naphthyl propyl”sulfoxidewas also successfully resolved. The gharpﬁess of the signaTs allows
to measure e.e.'s in the range of 90%. Twenty-five examples are given.

Chiral sulfoxides are taken increasing importance inorganic synthesisl'3. However,in many ca-
ses the maximum specific rotation of these compounds is unknown. Chromatographic methods using

. ..o ,8.5
chiral phases are efficient
structure.Optically active so]vents6 or lanthanide chiral shift reagents are very useful innmr
analysis,particularly Eu(hfc)3 where hfc stands for (n-heptafluoropropyl)hydroxymethylene-d-

camphorato7'9.This reagent applies to various kinds of sulfoxides but there is often peak broade-

,but they usually need an aromatic group as part of the sulfoxide

ning and incomplete separation and it is difficult to accurately measure high enantiomeric exces-
ses (v90% e.e.).Recently,we discover anefficient method of asymmetric oxidationof sulfides of
wide applicabil itylo,and we were faced tomeasure e.e. of various sulfoxides,many of them not pre-
viously resolved.We found that (R)-(-)-N-(3,5-dinitrobenzoyl)-a-phenyiethyiamire.l acts a chiral
shift reagent in nmr when used in CDC]3 or CC14.

Both enantiomers of the reagent are easily obtained from commercially available starting mate-
rial,(R) or (S)-d-phenylethylamine.Thus (+)-1-phenylethylamine (Fluka) is quantitatively acyla-
ted by 3,5-dinitrobenzoylchlioride in CHC13 in presence of pyridine and 1is obtained in 90% yield,
((q]go= - 17.5° (0.9,acetone),mp = 158-160°C) aftera filtration (ether) onneutral alumina.When
the commercial starting material is not optically pure it is necessary to recrystallize the pro-
duct till constant specific rotation.

(R)-2a ((a] So= +9.2° (2,EtOH),mp = 228°C) was also prepared,as wellas the amides 2b,2c and
CHyCH(CH)NHCOR (R=CHy,CF )11

Preliminary essays using racemic methyl phenyl sulfoxide (0.15M)and 2 equivalents of 2 in CDC]3
show in 1H nmr {100 MHz) a non equivalence of the methyl sulfinyl groups.The peak separations
expressed inHz) are 1.5,2.3,3.2 for 2b,2c and 2a respectively with the clear advantage of an-al-
most no enlargement of the peaks compared with the one observed when europium complexes are used.
We selected the amides with the dinitrophenyl moiety as the best for the chiral shift reagents.We
found that 1 is easier touse than the naphthyl analogs 2 because of its better solubility. 1gives
satisfactory results in CDC]3 using one molar equivalent amount per equivalent of sulfoxide.If it
is necessary to increase the peak separation,more reagent canbe further added (see noteh in Ta-

3467



3468

ble 1).The standard conditions for enantiomer anal ysis are the following : the sulfoxide is dis-
solved in CDC]3 (0.10-0.30 M) ,ne equivalent of reagent is added and 1Hnmris recorded.Some re-
sults are Tisted in Table 1.Examples of spectra are indicated in figures 1-4.

The method tolerates many functional groups and applies very well to various kinds of methyl sul-
foxides.The only cases with no peak separation were methyl-4-pyridyl sulfoxide and_B—(COZEt)phe-
nyl methyl sulfoxide.The methyl group is useful but not indispensable,thus 2-naphthyl-n-propyl
sulfoxide could be analyzed by separation of the protonat C1 on the naphthalene ring.Whenpossible
it is better to use CCl4as solvent,thus racemic methyl p-tolyl sulfoxide and (+)-2c (1:1) gave

a methyl peak separationat 100 MHz of 2.3 Hz in CDC13 and of 5.4 Hz in CC14.N0 separation was ob-
tained in CD3CN.

Eu(hfc)3 gave poor peak separation for many of the sulfoxides tried,especially in the cases with
high e.e. where accurate measurements were difficult.In some cases (methyl-4-nitrophenyl sul-
foxide,methyl-4-pyridyl sulfoxide,methyl-2-pyridyl sulfoxide,..) no separationat all was obser-
ved with Eu(hfc)3 because of the enlargement of the peaks12

The origin of the non equivalence between sulfoxide enantiomerswithlor?2 presumably lies in the
formation of complexes because of hydrogen bonds between the sulfinyl and the NH groups.Charge
transfer could also operate to some extent13.

In conclusion,lisa simple and inexpensive chiral shift reagent for routine enantiomeric analy-
sis of many su]foxidesl4.
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TABLE 1
Enantiomeric excesses of sulfoxides R1-(SO)-R2 measured by " nmr, with1or2 aschiral shift rea-
|
gents .

Ry R, Ezggglt 88(Hz)© 872 (Hz)C (a)D(acetone) e.e. (%)
p-tolyl Me 10 6.5 1.3 + 131° 90
p-nitrophenyl Me 1P 4.4 1.6 v 7710 77
p-CH,OH phenyl Me 13 5.7 1.3 s o770 76
p-OH phenyl Me 1 8.1 1.8 + 45° 50
2-pyridy] Me  1° 9.58 5.5 + 340 57
n-CgHy Me 1§ 4.4 1.4 - 440 7
t-Bu Me 1 5.3 1.0 - 150 53
c-CeHy, me 1P 5.2 2.6 - 44.5° 54
Ph(CH,) Me 12 84 1.4 - 29° 50
2-Cyoft M 1) 4.7 1.6 + 120° 85
2-CyoH, e 1 10.0 1.8 + 127° 90
2-C, oMy n-pr 10 5.7 4.4 + 400 24
p-tolyl Me 1'd 5.0 1.3 + 128° 88
p-tolyl Me 1 7.0 1.3 + 128° 88
phenyl Me ggf’h 3.2 - 0 0

" Me 2b" 1.5 - 0 0
" Me 2c ol 2.3 - 0 0
" Me  2¢9 7.7 - 0 0
p-toly] Me 2 2.3 - 0 0
" Me  2cf 5.4 - 0 0
p-bromophenyl  Me. ggg ] 2.4 - 0 0
. Me  2¢P! 6.1 - 0 0
benzy? Me  2¢%" 4.6 - 0 0
ethy) Me  2c% 5.7 - 0 0
n-propy|l Me ggg’1 6 - 0 0

a) One mol equivalent unless stated.

b) Measurement at 400MHz in CDC13, (R1-(SO)-R2) = 0.10-0.30 M.

c) A8(Hz) is the separation between the signals of two enantiomers. The major peak is at lower
field. A1/2(Hz) is the width at half height for the signal of the major enantiomer.

d) 0.5 mol equivalent of reagent

e) In CDC13 + 10% CC]4

f) Measurement at 100MHz in cocl,

g) Measurement at 100MHz in C014

h) 2 mol equivalent of reagent

i) 1.6 mol equivalent of reagent

j) Measurement at 250MHz in CDCT,

k) Measurement at 250MHz in CC]4
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