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Convenient Synthesis of Bis(oxazoline) Dicar boxylate Derivatives.
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Abstract: The synthesis of bis(oxazoline) dicarboxylate derivatives was investigated. Diethyl-
aminosulfur trifluoride (DAST) was used as a convenient cyclization reagent in the synthesis of
bis(oxazoline) dicarboxylate derivatives, which can not be obtained by the general method using
MsCl and Et;N as dehydrating cyclization reagent.
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Bis(oxazoline) as versatile ligand has been found widespread use in many kinds of
asymmetric catalytic reactions'. Many different methods have been developed for
synthesizing the bis(oxazoline) ligands'*. The effective method explored by Denmark’
and Ikeda® is as follows: the diacid chloride or diacid ester reacted with amino alcohol to
afford dihydroxyamide, which was treated with MsCl and Et;N to give the intermediate
bismesylate, then bismesylate was treated with methanolic solution of NaOH to furnish
the bis(oxazoline).

We utilized the aformentioned Denmark's method to synthesize the ligands 1.
When MsCl was used for the cyclization of dihydroxy diamides, bis(oxazoline) 1b~1f
were successfully obtained’, however 1a can not be obtained from 3 with MsCl and Et;N
(Scheme 1), instead a new compound 4 was obtained’. The reason of formation of
compound 4 may be that the adjacent carboxy ester group accelerate the leaving group
methanesulfonyl to leave, and the more stable conjugated compound 4 was formed.
Consequently, only when the substitute of the bismesylate is alkyl or phenyl, they can be
cyclized to give the bis(oxazoline) (such as 1b-1f).

According to the reports of Williams’ and Knight®, diethylaminosulfur trifluoride
(DAST) has been successfully used for the cyclization of (3 -hydroxy amide. So we
tried to use DAST in our reaction system. We treated the dihydroxy diamide 3 with a
slight excess (1.1 equiv.) of DAST at —78 °C in CH,Cl,, after addition of K,COs;, the
temperature of the reaction mixture was risen to room temperature. The target
bis(oxazoline) biscarboxylate 1a was afforded in high yield (86%) (Scheme 1).

In addition, DAST was also employed to the cyclization of biphenyl dihydroxy
diamide 5 and phenyl hydroxylamide 7 (Scheme 2). Bis(oxazoline) 6 and oxazoline 8
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were obtained in 82% and 85% yield, respectively. Ikeda’ reported that the
bis(oxazoline) 6 could be synthesized with the Burgess' reagent [(methoxyCarbonylsul-
fanoyl) Triethylammonium hydroxide inner salt] in THF in 56%-69% overall yields
based on 2,2'-binaphthyldicarboxylic acid. The preparation of Burgess' reagent is
troublesome, in contrast, DAST is commercial readily available. Moreover, the
reaction is very effective and the experimental condition is mild.
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1a R=L-CO,Me
1b R = L-CH,CH(Me),
1c R =L-CH(Me),

1d R =L-CH,Ph O fOZMe
le R=L-Ph CONHC=CH,
¥ R-D.Ph .

O CONHG-CH;

d
?one / CO,Me
4
O COLEt O CONHCHCH,OH
. LI . CO,Me
CONHCHCH,OH O/Y

xR
CO,Me

2 3

a) NaOH, CH3OH, b) SOCl,, c) L-serine methyl ester, N3Et, 73%, d)

MsCl, NEt;, ¢) DAST, K,CO3, 86% 1a
Scheme 2
clonc
0
O CONHCHCH,OH O \_>—CO2Me
DAST, K,CO; N
—»
N.
O CONH?HCHon O Z )—cone
CO,Me Y
5 6

0OM
qooMe O\}cone

©/C0NHCHCH20H DAST, K,CO4 ©/L

7 8

In summary, although the general method for the synthesis of bis(oxazoline) 1b~1f
using MsClI and Et;N was effective, it was unsuccessful for the synthesis of 1a. In this
case DAST can be a good cyclization reagent instead of MsCIL.
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