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Abstract

Threo- and erythro-selective aldol condensations of
3-aminopropionate (1} with benzaldehyde {2) gave g-hydroxy ester (3}
as a mixture of diastereomers (threo/erythro: 79/21 and 26/74). Upen
treatment with methanesulfonyl chloride and triethylamine, threo-3
was converted to 2-oxotetrahydro-1,3-oxazine (4) via mesylate, while
erythro-3 gave the corresponding mesylate (5). 3 plausible mecha-

nistic consideration is also described.

Our previous work has showu1

that when ethyl 2-(N-tert-butoxycarbonyl-N-methyl)-
aminomethyl-3-hydroxy-3-aryl{or vinyl)propionates were treated with methanesulfo-
nyl chloride {MsCl) and triethylamine (TEA), é6-aryl{or vinyl)-S5-ethoxycarbonyl-2-
oxotetrahydro-1,3-oxazines were cbtained accompanied by the mesylates. In the case
of benzylic alcohol, the obvious substituent effect was observed; namely
substitution of hydrogen on the benzene ring by the electron-releasing groups

resulted in a unilateral formaticn of 1;3-oxazines in high yvields, whereas the

electron-withdrawing group had a tendency to produce much amount of the mesylates.

CO,EL COLEt
HO _ MSCL/TEA \‘\COQEt MsO
NMe CHZClg/r 1. i NMe
Bac Boc

R = Ar, CHa=CH
In this paper, we report the mechanistic consideration for the formation of 2-oxo-
tetrahydro-1,3-oxazines,
Aldol condensation of ethyl 3-(N-tert-butoxycarbonyl-N-methyl)aminopropionate (%)

with benzaldehyde (2) in the presence of lithjium diisopropylamide (LDA) at -78 °C
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in THF gave alcohol(3), which was a mixture of diastereomers (threo-3 and erythro-
3) in a ratio of 45 : 55 determined by N-methyl signals ( §2.84 and 2.75} in the
1H nmr spectrum (300 MHz in CDC13). However, diastereomers were not separated by
column chromatography. As menticned in the previous communication,1 3 was reacted
with MsCl (1.5 eg) and TEA (3 eq) in CH,Cl, at room temperature to give 2-oxo-
tetrahydro-1,3-oxazine (4) and mesylate (5) in 36% and 47% yields, Under the same
conditions for mesylation the isolated mesylate {5) was not derived to the
heterocyles {(4). Thus, it was reasonably supposed that one of the threo- or
erythro-iscomers of 3 was converted into the oxazine (4) yia corresponding
mesylate which must be unstable to isclate, and the other gave the stable mesylate
(5). In order to confirm the above hypothesis diastereoselective aldol conden-
sation of 1 with 2 was examined. The threo-selective and erythro-selective aldol

2 and Evans3,

condensaticons were carried out according to the methods of Chan
respectively, to give the aldel products in 62% and 90% yields. Each of them were
then treated with MsCl/TEA under the same conditions as above to give a mixture of

4 and 5, the results of which are summarized in the Table.

Table, Diastereoselective Aldol Condensations

y/i
7/ N
Ph * OMs

OH
Boc COoET Boc
Ph’/LW/A\\ ) ;Ej!:FQ + Ph//l\{/\\Nhﬂe
0N

NMe —> z
Me CO,Et CO.Et
NBoc 3 2 Me 2
~ 4 2
COzEt ratio of .
1 threoserythro (%) (%) (%)
PRCHO o 45/55 (100) 36 47
2
~ s 79/21 (62) 67 20
iv
L—> 26/74 (90) 21 64

L. MSCL/TEA, ii. LDA, Hil. LDA/TMSCL/TICL,, iv. LDA/Cp, ZrCl;
+ All yields refer to isolated product,
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As is clearly shown, the threo-gselective condensation product yielded predomi-
nantly oxazine (4), while the mesylate (5) was obtained as the major product from
the erythro-selective condensation product. The assignment of the stereostructures
of threo-3 and erythro-3 was made as follows: Lithium borohydride-methancl

reduction4

of the erythro-selective aldol product in ether gave the diocls, which
were separated by column chromatography on silica gel to give 6 (22%) and 7(63%).
The diols (6 and 7) were treated with 2,2-dimethoxypropane in the presence of p-
toluenesulfonic acid (TsCH) to give 1,3-dioxane derivatives (8 and 9}, whose
vicinal coupling constants (54’5) in 8 had a larger values (12 Hz) than that (3
Hz) of 9. On the basis of these results, the sterecchemistry of 3 was concluded
that the major preoduct is erythro-3 and the minor one is threo-3, and our

experimental results for diasterecoselective aldol condensation are in good accord

with the reported.2'3

OH JT H
Boc - —_ Boc
Ph/L(\NMe A - 00 , NMe

I sS4 s
OH PR
H 6 (threo) 8
Boc _l ~
PH NMe
CO,Et

3 OH H
o~ B ” e
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N

OH P N
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Finally it was found that 2-oxotetrahydro-1,3-oxazine (4} is derived from threo-3
by treatment with MsCl/TEA, while erythro-3 gives the corresponding mesylate (5).
The considerable difference will be nicely explainable as follows: among Newman
projections of the mesylates, threo-C and erythro-C should be more stable than the
other two conformers, respectively. If we assume that electrostatic interaction
between the mesyloxy and ethoxycarhonyl groups is the determining factor, the most

stable conformer should be erythro~C. Thus, demesyloxylation from the threo-C is
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Fig. Newman Projections

of Mesylates
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enhanced by electrostatic repulsion to yield a cation intermediate, which is

stabilized by the aromatic double bond. Deprotonation from tert-butyl group

assisted by the mesyloxy anion followed by cyclization resulted in

of 2-oxotetrahydro-1,3

the formation

-oxazine (4). The large coupling constant (_{2'3=11 Hz) of

the mesylate (5} are in good agreement with the expected value for erythro-C.
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In general, the Boc group is known as a representative protective group removed by
strong acidic conditions.5 Therefore, the formation of 1,3-oxazine under rather

basic conditions is noteworthy.
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