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Abstract—In methylene chloride at 0°C N-acyl-B-hydroxy-4-phenyl-oxazolidinethiones could be rapidly converted into correspond-
ing ethyl thioesters in high yields by treatment with EtSH in the presence of a catalytic amount of DBU.
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Removal of the auxiliary after completion of the chiral
induction is an inevitable operation in most auxiliary-
based asymmetric syntheses. Whether the auxiliary can
be cleaved successfully under mild conditions may
decide the fate of a particular synthetic route. Hence,
the importance of developing new methods for cleavage
of the auxiliaries can never be over emphasized.

Chiral 4-monosubstituted oxazolidinethiones' derived
from those inexpensive amino acids (such as phenyl-
glycine, valine, and phenylalanine) are a class of auxilia-
ries that attract’> more and more attention in recent years,
presumably because they are remarkably easier’ to be
cleaved than corresponding oxazolidinones while being
highly effective in inducing new chiral centers. However,
the cleavage in most cases was realized by reduction, with
the N-acyl group being reduced to an alcohol. The only
example”®® of non-reductive cleavage of 4-monosubsti-
tuted oxazolidinethione auxiliaries we can find in the lit-
erature to date is an aminolysis with MeNHOMe leading
to a Weinreb amide. The examples of removing other
types of oxazolidinethiones are also scant. The only
relevant examples appear to be those reported by Yan
and co-workers,> which employed DMAP-catalyzed
transesterifications to remove a camphor-derived auxil-
iary (yielding esters as products) from two non-hindered
substrates. Compared with the related (Evans) oxazolidin-
ones and thiazolidinethiones?® auxiliaries, the docu-
mented methods for cleaving 4-monosubstituted

Keywords: Chiral auxiliaries; Cleavage; Aldols; Synthesis; Thioesters.
* Corresponding author. Fax: +86 21 64166128; e-mail: yikangwu@
mail.sioc.ac.cn

0040-4039/$ - see front matter © 2004 Elsevier Ltd. All rights reserved.

doi:10.1016/j.tetlet.2004.08.113

oxazolidinethiones auxiliaries are apparently far too
few. Here in this communication we wish to report a
novel method for cutting off the 4-phenyl-oxazolidinethi-
one auxiliary, which allows for smooth transformation
of the corresponding N-acyl-B-hydroxy-oxazolidinethi-
ones into ethyl thioesters under very mild conditions.

The reactions were carried out at 0°C in CH,Cl, (such
substrates are much less soluble in other common org-
anic solvents). In the presence of a catalytic amount of
DBU (which has never been used in removal of any chi-
ral auxiliary up to now), the auxiliary could be cleanly
and non-destructively removed by treatment with ca.
2equiv of EtSH. The main results are outlined in Table
1. For those substrates carrying a methyl group on the
o-carbon, the reactions proceeded rather fast and the
yields of the thioesters were usually high (entries 1-4).

When the substituents on the auxiliary and the B-carbon
were not so bulky, a substituent moderately larger than
methyl group on the a-carbon could be tolerated (entries
5-7). However, when the phenyl group on the auxiliary
and the methyl group on the a-carbon of 1¢ were chang-
ed into i-Pr and n-Bu groups, respectively, the excessive
steric hindrance around the N-acyl group changed the
reaction course completely (entry 3 vs entry 8).

Compounds 1i and 1j also failed to give the expected
thioesters (entries 9 and 10), in sharp contrast to the
clean reactions observed with 1b, 1k, and 11 (entries 2,
11, and 12). Perhaps when both the a- and B-chains
are all linear simple alkyls, some unexpected steric
hindrance was generated by aggregation of the alkyl
chains and led to the excessive side reactions.
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Table 1. Conversion of 1 to 2 in CH,Cl, at 0°C by treatment with EtSH in the presence of DBU (1,8-diazabicyclo[5.4.0Jundec-7-ene)*

Entry Substrate EtSH (equiv) DBU (equiv) Time (min) Product Yield (%)
S O OH O OH
! . 2 1 2 2
o) N _ Ph 1a 0 0.19 30 EtS)K_/\Ph a 9
Ph i
S O OH
H O OH
b n :
2 QN penyr 1y 27 0.25 60 Ets)v pentyp 2 87
Ph -
S O OH
. Ph O OH
3° 0" NT 1 23 0.23 60 ; 2 89
PV, Ets)k;/\ Pentyl" ¢
Ph )
S O OH S
AT ? o1 57
4 0" N7 Y S7 1d 25 0.25 30 ; 2d 87
: 2 EtS , S
Ph -
S O oH O OH
5 o)J\NJ\__/\/ le 22 0.21 60 EtsW 2e 89
“pn BY Bu”
S O OH O OH
6 o)kN)K:/\Ph 1f 2.7 0.25 30 EtS)J\%Ph 2 85
\_KPh Bu” Bu”
S O OH O OH
7 OJ\NJK._/\Ph 1g 2.1 0.21 30 EtSJ\%ph 2 90
Ph “Ph _\Ph
xR
g QN 3.0 0.19 90 — —
\—k Bu”
Pr
S O OH
9° O)kN)J\._/\PentyI” i 2.4 0.20 60 — —
\_< Bu”
Ph
S O OH
10° O N Y “Pentyl” 1j 1.9 0.27 90 — —
Bu”
Bn
i O OH O  OoH
11 o) N)vpentyw 1k 2.3 0.21 60 EtS)J\%pemym 2k 82
o Ph “pn
)SJ\ O OH s/j O OH s/j
12 0 NWS 11 2.5 0.25 30 EtsWs 21 76
: 2 H 2
ph Ph ~Ph
#For the general procedure, see Ref. 11.
®The reaction was probably already finished within 30 min.
€ With disappearance of the starting material, extensive formation of side products was observed.
It should be mentioned that using DMAP (which was effec- one into esters) or NEt; to replace the DBU led to much

tive? in converting a camphor-related N-acyloxazolidinethi- slower reactions under otherwise identical conditions.
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Thioesters are known to be more reactive than corre-
sponding esters. They can be, for instance, easily con-
verted into esters (without complication caused by the
exocyclic attack at the auxiliary, a common side reaction
if the auxiliary is not removed) under essentially neu-
tral conditions by treatment with a proper alcohol in
the presence of NBS* or Ag(OCOCFs;),> or reduced
to aldehydes with DIBAL-H> or Me,SiH,/Pd—C.® They
can also be reduced to alcohols with NaBH,’ or trans-
formed into ketones through reactions with organo-
zinc,® copper,” or boron!® reagents in the presence of a
proper palladium catalyst. It is thus possible to manipu-
late the B-hydroxyl group before further elaboration of
the carboxylic group (note that masking the OH before
cleavage of the auxiliary often makes the auxiliary
removal much more difficult).

In summary, we have described a novel very mild and
convenient procedure for removing 4-phenyl-oxazolidin-
ethione auxiliary. The N-acyl-B-hydroxy-4-phenyl-oxaz-
olidinethiones can thus be readily converted in high
yields into the corresponding thioesters, a class of com-
pounds that are more reactive than esters and thus make
further elaborations much easier.
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