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Abstraet: The diastereotopic chemical shift differences of the TH and 13C NMR signals of the
adducts formed by addiion of (N-methylphenylsulfoximidoylymethylhithium (2) to cyclic kelones has been
studied. The stereadiffercatiation of the proton and carbon atoms follow a very regular pattern and the rule that
cun be drawn provides an alicrnative and complementary method to carlicr procedures for the determination of

absolute configuration of six-membered ring ketones.

The determination of absolute configuration has been a matter of major concern in the characterization of
naturally occurring compounds and, more recently, in enantioselective organic synthesis.! Thus, the
development of new methods to aid in these assignments is of great interest.

Sulfoximine derivatives, developed and thoroughly described by Carl R. Johnson, are well known
compounds and have been used frequently in organic synthesis.2 Addition of optically pure (V-
methylphenylsulfoximidoylymethyllithium (2), to a cyclic prochiral or chiral ketone, for instance, results in the
formation of two optically active diasterecisomeric B-hydroxysulfoximines (3), which may be separated by

chromatography, affording the corresponding active compounds (Scheme 1).

Scheme 1
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Recently, we have been involved with the adducts derived from the reaction of optically pure 2 and a
racemic six-membered ring ketone, in connection with its resolution,? and became aware of the appcarance of
significant diastereotopic chemical shift differences on the 'H and 13C NMR signals of the diastereoisomeric
pair. Such differences resemble those reported in the 'H NMR spectra of the o-methoxy-o-
urifluoromethylphenylacetic acid (MTPA) esters of sccondary alcohols,32 or those in the 13C NMR spectra of
(2R,3R)-2,3-butanediol ketals of six-membered ring ketones.>
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In the hope that such chemical shift differences might be used to determine the absolute configuration of
the parent ketones. in analogy to the modified Mosher's% and Lemiére’s5 methods, we prepared the adducts® of
the ketones shown in Table 1. and performed a complete NMR study? of each compound for every
diastereoisomeric pair, carrying out a separate analysis of the 'H and '3C NMR data.

When the data collected for the diastereoisomeric pairs, are fitted to the idealized conformation model
(exemplified by the B-hydroxysulfoximines derived from (+)- and (-)-carvone and (+)-(§)-2). shown in Figure
1. a very consistent relationship between the chemical shift values and the absolute configuration is found. The
basic concept for the model is essentially the same as Mosher proposed?P in which the ~NCH37 group takes the
place of the -CF3 group of the MTPA.

‘Fhe relation tound for the VH chemical shifts can be expressed by the tollowing rule a shielding for the
B’ hydrogens places such atoms in the same side of the plane as the sulfoximine phenyl group. On the other
hand, a deshielding for the 3 hydrogens places these atoms in the opposite side. The effect follows the same
trend for hydrogens in the v and 8 positions but rapidly decreases with distance to the sulfoximine moiety.

In the case of the 13C NMR data, the rule states: a downfield shift for the 3" carbon (same side of the
plane as the phenyl group), and an upfield shift for the B carbon (opposite side of the plane as the phenyl group)
(Figure 1). The changes also affect the carbons further away from the a-C but they seemed to be dependent on
the six-membered ring conformation. Table | shows the 'H 8 values and 13C chemical shifts of the most

significant hydrogen and carbon atoims in the compounds studied.
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The fitting on the model and the usc of this simple rule. allow the assignment of the absolute
configuration of the newly formed chiral center and. by extension, that of all the other centers present in the
parent ketone. At this point, one must pay attention to the diastereofacial preference of the lithium reagent
addition. Fortunately. we found this reaction o be highly sterically demanding, adding mainly from the less
hindered face of the ketone.

In conclusion, the method we propose is comparable to that of Lemiére.’ but the diastereoisomeric
chemical shift differences observed are larger than those currently reported (up to 6 ppm in 13C). In addition, it
can be applied to cyclohexenones and cyclohexanones which exist mainly in boat or twist conformations, as
those depicted in Table 1, for which Lemiére’s method does not apply. Besides, the rule can also be used for 'H
NMR. and works exactly as Mosher’s method. 42 and the diastercoisomeric chemical shift differences observed
are also substantially larger (up to 1.24 ppm).



(N-Methylphenylsulfoximidoyl)methyllithium

Table 1
Substratc’ Reagent 2 13C chemical 'H chemical shifts
shifts
B p B B
(-4 S 12983 | 67.81 6.69 1.63
(+)-4 S 61.85 | 129.97 288 i 5.56
()5 R 46.30 | 5124 125,271 0.94
-»$ s 5067 | 4761 098 0.82,2.23
16 B 3968 | 136.67 1.78. 3.06 168"
+)6 s 13655 | 39.72 180t 1.65. 2.26
+r7 S | 4447 | 5379 2.26 0.85*
)37 s ] s298 | 4814 1.09* 1.03,1.99
T8 S 48.88 | 131.24 1.32.2.36 1.27.2.36
+)-8 R 13060 | 4987 147, 2.51° 1.30, 1.87
T+ S 4380 | 478% 147,245 2.00
-»9 3 4500 | 4697 299 1.34
(-)-10 S 30.68 | 124.4¢ 1.94, 261 511
(->-10 R 12321 | 3193 573 1.86, 2.14
(+)-11 3 2890 | 52.06 2.20, 270 184
()11 R s001 | 3222 271 T165, 192
§ Figure 2 shows the structures of one of the enantiomers of the ketones used in this s:Audy,
* Comespond tv a yor ¥’ atom.
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Finally, using the known reactivity of the B-hydroxysulfoximine adducts, the parent ketone can be

easily recovered by mild heating. Alternatively, tertiary, optically active alcohols can be generated by reductive

cleavage of the C-§ bond.2b
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