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Asymmetric syntheses which begin with prochiral substrates
and involve reactions of organolithium reagents or intermediates

with ee’s of 88%, 66%, 66%, 71%, and 24%, respectively. The
reaction in THF does not show the solvent-controlled reversal
of enantioselectivity recently reported for reactions of lithiated
N-Boc-N-methylbenzylaminé®d The absolute configuration of
(9-3is assigned by comparison of CSAPLC retention times
with authentic material and of§-4 by conversion to a known
amino acid gide infra). The assignments t&)-5 and §)-6
are based on a correspondence w8h3 and §)-4 as the more
retained enantiomer on the CSAPLC column®

The use of benzophenone as the electrophile in the sequence
gives the oxazolidinoneR)-7 in high yield and 92% ee. The
imine N-benzylideneaniline (Y= NCgHs; R;, R, = CgHs, H)
affords the imidazolidinone8in a diastereomeric ratio of 20:1
with the major isomerR,R)-8 obtained in 78% yield and 73%
ee. In each case one recrystallization gaRepq and R R)-8,

under the influence of enantioenriched ligands are being reportedrespectively, with>95% ee.

at an increasing pace? The approach has proven useful for

enantioselective syntheses of secondary amines, but extensions

to primary amines have not been knoWw®S. In this com-
munication we report controlled asymmetric syntheses of both
enantiomers of mono- and disubstituteBoc-benzylamines
with high enantioenrichments frod-Boc-N-(p-methylphenyl)-
benzylamine 1) in lithiation—substitution sequences mediated
by (—)-sparteine Z). One application of the approach is
illustrated by the preparation of an enantioenriched amino acid.
Addition of a solution ofl in toluene to a mixture of 1.2
equiv of n-butyllithium/2 at —78 °C in toluene followed by
stirring for 10 h, with subsequent addition of methyl and primary
alkyl triflates, gives highly enantioenriched alkylation products.
These compounds undergo oxidative cleavage ofptheeth-
oxyphenyl group with ceric ammonium nitrate (CAN)o
provide theN-Boc-benzylaminesS)-3, (9-4, (9-5, and §)-6
with 93—96% ee in 69-81% yields. Alkyl triflates give
superior results to alkyl halides. Use of methyl iodide as the
electrophile for reactions in toluene, ethéegrt-butyl methyl
ether, 1:1 mixture ofert-butyl methyl ether and-pentane, and
THF gives §-3 in yields of 80%, 71%, 81%, 79%, and 81%
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(R)-7, Y=0; Ry=Rp=Cg¢Hs 92% ee (quantitative yield)
(R,R)-8, Y=NCgHs; Ry=CgHs, Ro=H 73% ee (78% yield)

With benzaldehyde as the electrophile, a mixture of the
B-amino alcohol R,S)-9 and },R)-10is obtained. The amino
alcohol is produced in 73% yield and 93% ee and tila@s
oxazolidinone in 18% yield and 83% &eWhen the reaction
is quenched with aqueous methanol, a 3:1 mixtur® afid10
is obtained, in whichR,S-9 is one isomer and0 is produced
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(RS-9to the corresponding oxazolidinone, followed by removal
of the p-methoxyphenyl group with CAN, producedR59-
cis-4,5-diphenyl-2-oxazolidinone. Removal of tpemethox-
yphenyl group of R R)-10 afforded 4R 5R)-trans-4,5-diphenyl-
2-oxazolidinone. Comparisons with authentic materials provided
the assignments of the absolute stereochenfistire configu-
rations shown foi7 and8 (vide suprg are based on analogy to
the formations of R,9-9 and R R)-10.1011 These assignments
are consistent with the same sense of asymmetric substitution
for reactions with alkyl triflate, alkyl halide, carbonyl, and imine
electrophiles.
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(R.S5)-9 93% ee (73% yield) (R,R)-10 83% ee (18% yield)
1. KOH
2. CAN CAN
2 L
HN™ "0 HN™ O
CeHs  CeHs CeHs %eHs
86% yield 93% yield

The two limiting pathways for asymmetric replacement of a
prochiral hydrogen in a lithiationsubstitution sequence are
asymmetric deprotonation, in which the enantiochemistry is
established in the lithiation to give a configurationally stable
carbanion, and asymmetric substitution, in which the configu-
ration is established in the reaction with the electrophife-?
Transmetalation of racemild with n-BuLi/2 in toluene at-78
°C followed by reaction with methyl triflate afforded racemic
12. This result tends to rule out asymmetric substitution and
to support asymmetric deprotonation as the enantiodetermining
step in the sequenéeé.

Of particular interest is the fact that transmetalation of the
tin derivative §-11 of 90% ee in the presence of)-sparteine
followed by addition of methyl triflate affords enantioenriched
(R)-12in 81% yield and 90% e¥:13.15.16 The high and opposite
enantioselectivities which are obtained by deprotonation
methylation ofL and by the transmetalatiermethylation of §)-

11 thereby provide methodology for syntheses §f12 and
(R)-12 in high enantioenrichments from

We have found that the configurations of the carbanions
obtained by lithiations at the tertiary centers Bj-(L2 and Q-
12 can be used for further asymmetric reactions. W&+
of 94% ee is treated with 1.2 equiv ofBULi/TMEDA in
toluene at-78 °C for 8 h followed by addition of MeOD,S)-
12-d; (98%-d;) is obtained in 89% yield with 94% ee. With
(9-120f 99% ee as the substrate feBuLi/TMEDA and allyl
triflate as the electrophile §-a-allyl-a-methylN-Boc-benzy-
lamine (§13) is provided in 52% yield and 97% ee. The
enantiomer R)-13 is prepared in 43% yield and 98% ee from
(R)-12 of 99% ee by the same reagents. The absolute

(12) Basu, A.; Beak, PJ. Am Chem Soc 1996 118 1575.
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configurations ofl3 are based on comparison to the Mosher
amides of previously assigned authentic enantioriers.
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1 (5)-12 3. CAN Boc
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90% ee
Ar = p-CH30CgH,

(99% ee after one

recrystallization) 98% ee (43% yield)

An example of the synthetic potential of this methodology is
illustrated by the oxidative conversion o§){4 to the enan-
tioenriched amino acidg-14.18 Application of this approach
to the syntheses of a variety of highly enantioenriched unnatural
amino acids should be useful.

CoHs CoHs
1. RuCl3+*H,0, NalO,
— s, e L HsN COH
HN” CgH N+ 2
| 5 2 1FA c
Boc 3. HCI
4 (S)-14
() 41% yield

These results provide convenient and efficient synthetic
methodology for control of absolute configurations in syntheses
of tertiary and quaternary centers afsubstituted andx,o.-
disubstituted benzylic amines with high enantiomeric excesses.
A generalized scheme is shown for syntheses of the disubstituted
enantiomers ol5from 1. The high diastereoselectivity of the
additions to aldehydes and imines should be useful in providing
enantioenriched oxazolidones and imidazolidones and their
amino alcohols and diamine derivatives. Synthetic applications,
determination of the structures of intermediates, and investiga-
tion of the mechanism of the reaction are matters of future
interest.
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a) n-Bulli/(-)-sparteine, E;*; b) n-BuLi/TMEDA, E;*; ¢) CAN; d) n-BuLi/(-)-sparteine,
Me,SnCl; e) TFA
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