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Figure 1. Liquid chromatographic resolution of 3,5-dinitrophenyl-
carbamate of lactic acid ethyl ester (R = Methyl, R’ = Ethyl) on CSP
1. All chromatographic conditions are given in Table 1.

Table I were determined by chromatographing samples pre-
pared from optically pure a-hydroxycarboxylic acids. In every
case, the optical resolution of a-hydroxycarboxylic acid deri-
vatives on CSP 1 is excellent and it is shown that (S)-enan-
tiomer eluted second. One interesting observation is that the
separation factor, avalues increase slightly as the ester alkyl
groups increase in length. However, the size of R group of
analytes 2 seems not to affect much the resolution behaviors.

In this communication, we do not rationalize these experi-
mental results in mechanistic terms. We only assume from
the resolution behaviors that the intercalation of the ester
alky! group of 2 between the two connecting arms of CSP
may do important role in determining the resolution beha-
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viors of 2 on CSP 1 and we want to mention that the efforts to
rationalize the chromatographic resolution results are still in
progress.
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The synthetic utility of a-heterosubstituted methanephos-
phonate carbanions in the Wittig-Horner reaction has been a

subject of interest in organic synthesis. 1-Alkoxy (or
1-arylthio) methanephosphonates are useful reagents for ke-
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Table 1. Reaction of O,S-Acetals (1) with Various Phosphites (2}

Entry 0.S-Acetal Phosphite Lewis Acid Yie]d‘(’;)")‘j"“?w
1 la 2a SnCly 73 100:0
2 la 2a TiCly 81 2 98
3 la 2b SnCly 61 96 4
4 la 2b TiCl, 75 3 97
5 la 2c SnCly 80 98 2
6 la 2c TiCl, 92 10 :90
7 la 2d SnCly 72 100:0
8 la 2d TiCl, 71 4 96
9 la 2e SnCly 90 5 95
10 la 2e TiCl, 94 0 :100
11 1b 2a SnCl, 77 60 :40
12 1b 2a TiCl, 84 47 53
13 1b 2b SnCly 57 89 :11
14 1b 2b TiCl, 73 47 :53
15 1b 2e TiCl@ 87 5 95
16 Ic 2a TiCld 47 0 :100

¢ Reactions were performed as described in the text unless other-
wise noted. ? Isolated yield by column chromatography. ¢ Determiq-
ed by GLC analysis. 4 The use of SnCl, afforded the same selectivi-

ty.

tone homologation.! Recently we reported some results for
the preparation of this a-heterosubstituted methanephospho-
nate from the reaction of acetals or thioacetals with pho-
sphites.? In an extension of this work we wish to report the
highly selective preparation of either 1-methoxy-1-phenyl-
methanephosphonate (3) or 1-phenylthio-1-phenylmethane-
phosphonate (4) from reaction of Q,S-acetals (1) with pho-
sphites (2) in the presence of a Lewis acid.

1 2\ (oady  Lewis acid 1/§(°R2)z
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e | Ph Ph

The general experimental procedure is as follows: To a
stirred solution of O,S-acetal (1) (1 mmol) in methylene
chloride under nitrogen was slowly added Lewis acid (1
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mmol) at -78°C. After being stirred for 10 min, phosphite (2)
(1 mmol) was then added. The resulting solution was left to
slowly return to ambient temperature over 1-4 h. Normal
work-up gave the crude product, which was purified by col-
umn chromatography on silica gel (ether).

As shown in Table 1, 1a (R'= Ph) shows the remarkable
bias of the reaction products caused by alternation of the
Lewis acid. Employment of stannic chloride (SnCl,) leads to
3 whereas 4 are produced by use of titanium tetrachloride
(TiCl).? The difference in reactivity of the Lewis acid may
rationalize the unique switching effect. The high affinity of
TiCl, towards oxygen* leaves the phenylthio group intact in
this reaction. On the other hand, the predominant affinity of
the tin atom to sulfur as well as the preferred stability of an
intermediary a-methoxy carbocation governs the direction of
the SnCl, promoted reaction. The chemoselectivity is highly
dependent on the order of addition. The initial mixing of 1
and 2 followed by addition of Lewis acid led to the inconsis-
tent results: for entry 1, 3:4=71:29, for entry 2, 3:4 =60:40.
Triphenyl phosphite shows the exclusive formation of 4. The
reaction of dialkyl trimethylsilyl phosphite afforded the same
reaction products as of trialkyl phosphite though the yields
are somewhat lower. However 1b (R1=#-CH ;) fails to give
the remarkable selectivity in the carbon-phosphorus bond
forming reaction. Regardless of Lewis acid employed, the
product was obtained as a mixture of 3 and 4. And 1c
(R!= SiMe,) also shows different results from 1a and 1b. In
this case, only phenylthio(trimethylsily)methylphosphonate
was isolated with both SnCl, and TiCl,.

The present process provides a highly selective prepara-
tion of e-heterosubstituted phosphonates. And an attempt to
explain the influence of e-substituent of 0,S-acetal (R!in 1)
on the selectivity is under current study in our laboratory.
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