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An increasing number of reports is being published on the
NMR methods that enable the elucidation of the absolute
configuration of chiral secondary alcohdlgmines’ and car-
boxylic acids? In respect to chiral sulfoxides, however, there have
been very few methods to determine their absolute configuration
except for X-ray crystallography, although the sulfinyl moiety is
an important functional group that is frequently found in biologi-
cally active natural products and synthetic drugs. 9-Anthryl-1,1,1-
trifluoroethanolt a-methoxyphenylacetic acfland R)-(—)-N-
(3,5-dinitrobenzoyl)e-phenylethylaming have been developed
as the NMR reagents for deducing the absolute configuration of

sulfoxides. These reagents form complexes by hydrogen bonds

between their acidic OH groups and the oxygen atom of the
sulfoxide, and because of the instability of the complexes, the

chemical shift differences between the diastereomeric complexes g oximide.

are usually very small or in some cases nonsystematic, which
makes these methods somewhat uncertain. Difficulty in assuming
the stable conformation of the fragile complexes may also be an
intrinsic drawback of these methods.

We considered that, if a certain chiral anisotropic reagemild
be covalently bonded to the stereogenic sulfur or the sulfoxide
oxygen, the anisotropic effect from the aromatic ring of the chiral
auxiliary would be more significant than the conventional
hydrogen-bonded complexes. Introduction of a chiral anisotropic
moiety at the sulfoxide oxygen seems less promising because th
Pummerer rearrangemé&ntvould occur on acylation, and the
information on the chirality would thus be lost. Therefore, we
focused on amination of sulfoxide wit®-mesitylsulfonylhy-
droxylaminé which proceeded with complete retention of chirality
at the sulfur atont? The strategy of our method is outlined in
Scheme 1.

When an amino group is introduced at the stereogenic sulfur
atom, R)- and §-methoxyphenylacetic acids can be introduced
specifically at the nitrogen atom. The stable conformation of the
resultingN-(methoxyphenylacetyl)sulfoximine is easily deduced
to be [I],** because the alternative conformations [lI] and [lI]
will be destablized by the serious dipeldipole repulsion between
the electronegative atoms. The absolute configurations will be
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Sletermined by the “Sulfoximine Model” in an analogous way to

the modified Mosher’'s method.

To see if this strategy works as expected, racemic sulfoxides
1-4 were prepared by reaction of methyl alkylsulfindtesith
Grignard reagents as shown in Scheme 2. The racemic sulfoxides
were treated withO-mesitylsulfonylhydroxylamine in dichlo-
romethane to give the corresponding sulfoximihas4ain 60—

80% yields. Each product was condensed wétrmethoxyphe-
nylacetic acid (PyBOP/HOBTY® affording the respective
N-(methoxyphenylacetyl)sulfoximind$—4b in 50—80% yields.

The enantiomeric pairs of diastereomers were separated by flash
chromatography, and the “apparertd values were calculated

by subtracting the proton chemical shifts of the fast-eluting
N-(methoxyphenylacetyl)sulfoximine from those of the slow-
eluting one. The results are shown in Scheme 2. The apparent
A¢ values with opposite signs are arranged systematically on both
sides of the methoxyphenylacetyl plane (Scheme 2).

This new methodology was applied to chiral sulfoxides
5—151415These optically active sulfoxides were prepared by the
diacetones-glucose methoéf which can produce the chiral
sulfoxides with predictable absolute configurations (Scheme 3).
The chiral sulfoxides were aminated wirmesitylsulfonylhy-

(11) An X-ray analysis ofS,Sdimethyl N-(methoxyphenylacetyl)sulfox-
imine indicated that its methoxyphenylacetyl part existed in the expected
conformation whereas the dimethylsulfoximine moiety rotates i f8@m
the supposed one. This deviation may have been caused by the stacking effect;
a neighboring molecule was found to be located very close to the questioning
molecule. The verification of conformation [I] by ab initio MO calculation is
in progress.

(12) (a) Andersen, K. KTetrahedron Lett1962 18,93. (b) Andersen, K.

K.; Gaffield, W.; Papanikolaou, N. E.; Foley, J. W.; Perkins, RJ..Am.
Chem. Soc1964 88, 5637.

(13) (a) Coste, J.; Le-Nguyen, D.; Castro, Retrahedron Lett199Q 31,
205. (b) Jensen, T. H.; Jakobsen, M. H.; Olsen, Cléirahedron Lett1991,
32, 7617.

10.1021/ja992730g CCC: $18.00 © 1999 American Chemical Society
Published on Web 10/30/1999



Communications to the Editor J. Am. Chem. Soc., Vol. 121, No. 45, 159&47

Scheme 2 MPA
+0.228 |
o w0083 0114 Ng -0.144
Q ! ,
bh. & \e Mg oy & _1)MSHCHCL e
0T oluene R 2) KOH A
1:R=Pr +0.144 -0.112
O *0.110 o078 0115
g: E = Bg +0.015  -0.156 e .
iR= e 5a 6a
4: R = octyl MPA
0.062
O NH N AP 0,083 o218 'E‘_O" 0.066 10362 '\,{/:P A
0 +0. a R 0001 O 0147
Ph \S/ _MPA__ o, \S/ o OMe ways : w0024 *OE TN 1
"R pyBOP/MHOBT ~ >R K <
DMF "~ -~
) -4 0.073 .40, 0.132 -0.132
la-4a 1b-4b +0.018 - * 0128 10072 011
7a 8a
MPA -0.072 MPA _ -0.081 +0.042 MPA
0113 1 918D poae +0.107 | 0138 01353 *9081,0, | +0.241
0.037 +0.0 i
+0241 N +0287 N ¢ N s o.08s 0117
- é +0.038 ' g i é +0.029 g
iy 3 Do) ;i < NS
o M : L .
+0.105+0.1000  -0.152 +0.118 +0.1000 _g.167 +0.103 40127 -0.103 157082 4017 10798 0112
w081 041 +0.061 0112 +0.082 -0.108 +0.080 -0115
1b 2b 9a 10a
MPA  -0.086 0.211
w3z N 0144 Xl 0530
+0.248 +0.156 { +0.035 +0.097
10.002*+0-037 £0.082 T +0.023
. . +0102 044 0115 074 .0 140 -0.099
40223 +0.008 0,058 +0.127 +8}g% o) :8(1);8 +0.041 +0.104 -0.119 0.055
+0.049 +0- ) 11a 12a
3b 4b
MPA  -0.081 +0.179 MPA
+0.107 |- 0138 7 :
Scheme 3 +0.237 Ny (o
+0.038 | B
(0] ST
s. R SO,Clp, ACOH i X 2
R™ 87 R™TCI +0.118 40100 .g167 40117 -0.078
+0.061 .0.112 +0.066
o 13a 14a
AL 511 +0,282
ST -
R“TR  13-15 (
+0.316
R'MgB O{ ¢
‘MgBr G012 '
_— 0.145 -0.152
RS R 0132 101a 070
15a
>(O 5:R=Et, R =/-Pr 11: R = Et, R' = (CH,)4Ph Figure 1. The A values AO = Oyg-amide] — Of(r—amide] Obtained for
o o 6:R=Et, R'=Bu 12:R=Me, R'=Bu N-MPA-sulfoximides5a—15a The IH-NMR spectra were recorded at
7 R = Et, R. = (CH,),Ph 13: R=Bn,R ‘=_Bu 400 MHz (CDC}).
HO o 8: R =Et, R' = hexyl 14: R =Me, R' = i-Bu
o) 9:R=Et, R'=(CHy)3Ph 15:R=Bn,R'=iBu
DAG = 10: R = Et, R' = heptyl

The absolute configurations, determined by the present method,
of these sulfoxides are in complete accord with those of the known
droxylamine followed by acylation withR)- and §)-methoxy- ones (27 and 14'") and as predicted by the literaturg—11,
phenylacetic acids to give a single diastereomer in each case. Thei3) 16 The A$ values of the protons are much larger than those
Ad values were calculated according to the equaNor= Os-amide observed in the conventional methods such as those using
— Or-amice The results are shown in structuréas—15a (Figure methoxytrifluoromethylphenylacetic acid (MTPA) for secondary
1. alcohols, which indicates that the presumed conformation of the

(14) The enantiomeric excess (ee) values of the synthesized sulfoxides areN'(m_ethOXyphenylacetyl)SU”OXimine (Scheme 1) is quite pre-

as follow: 5, 99%:;6, 98%;7, 98%:;8, 94%:;9, 98%:; 10, 95%:;11, 94%;12, dominant.

67%;13, 45%;14, 96%;15, 46%. These ee’s were determined by comparing -

the chiroptical properties with those reporte® @nd 14), or integration of We Iate_r found thaN'(mthOXYPheny|ace_ty|)3U|f0X|m'n@@
the proton signals observed for the correspon@r@dimethyl N-(methoxy- was obtained from sulfoxide7) in 61% vyield by a one-pot

phenylacetyl)sulfoximine diastereomers. Alternation of stereochemistry in the ; _ ; ; _
amination reaction of the chiral sulfoxides or the epimerization of the reaction {/O-mesitylsulfonylhydroxylamine/C4Cl, then meth

methoxyphenylacetyl moiety did not occur at all, because (i) the ee’s observed OXyphenylacetic acid/PyBOP/HOBT/pyridine), without isolation

for 12?) tand 1d4%were lexacth{ Htz{e ,\T&ge as troseﬁﬂrﬁalréd 14 aﬂdd(ii)tt_heI of the sulfoximine. This finding may greatly contribute to the

ee's optaine Yy analyzing Spectra obha—loawere laentical H

between theirR)- and )-N-(methoxyphenylacetyl) derivatives. expediency of the present methodology.
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