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A Convenient Method for the Preparation of 3-Azetidinylidene Acetic Acid
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A facile route to novel 3-azetidinylidene acetic acid from
commercially available epichlorohydrin is described.

Azetidine-2-carboxylic acid 1,' azetidine-3-carboxylic
acid 2,7 and azetidine-2,4-dicarboxylic acid 3* have been reported
to be key mimics of natural amino-acids and their biological
properties have been investigated. Recently, Carruthers et al.*
described the preparation of azetidine-3-ylacetic acid 4 as a
conformationally restricted amino-acid analogue of y-
aminobutyric acid. As part of our work in the field of amino-acid
mimics, we report here a straightforward synthesis of the novel
3-azetidinylidene acetic acid 5.° To our knowledge, relatively few
azetidine-3-ylidene derivatives have been synthesized to date.
Thus, only the preparations of methyl and ethyl (1-
diphenylmethyl-3-azetidinylidene) acetate, (1-diphenylmethyl-3-
azetidinylidene) acetonitrile, (1-diphenylmeth- yl-3-
azetidinylidene) chloromethane™* and (3-azetidinyli-dene)
acetone derivatives’ have been reported .
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As outlined in Scheme 1, our synthetic work started from
1-diphenylmethyl-azetidin-3-one 9° which was easily obtained in
50% yield by oxidation of 1-diphenylmethyl-azetidin-3-ol 8 using
sulfur trioxide pyridine complex in DMSO in the presence of
triethylamine. According to known procedures,” azetidinol
hydrochloride 8 was previously synthesized in 50% yield from
epichlorohydrin 7 by reaction with benzhydrylamine 6 in
methanol in the presence of NaOH. Treatment of ketone 9 with
methyl (triphenylphosphoranylidene)acetate under classical
reaction conditions afforded the carbomethoxymethylene
derivative 10%® in 76% vyield. The key step is the M-
debenzhydrylation of 10 which must be performed without
reduction of the double bond, this excludes the use of hydrogen,
for example in the presence of Pd/C. Thus, the following
procedure was applied using conditions of Olofson and
coworkers'’: i) 10 was reacted with vinyl chloroformate to afford
11 in 81% yield; i) reaction of 11 with 6N HCIl at room
temperature and subsequent lyophilization of the reaction
mixture to give 5 (hydrochloride) in 73% yield.

When the reaction mixture was refluxed during 3 h, the
lactone  derivative 12 (hydrochloride), produced by
intramolecular cyclization reaction, was isolated in 57% yield."
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Scheme 1. Synthesis of  3-azetidinylidene acetic acid S
(Hydrochloride).

a) 6 (hydrochloride, 4.5 mol), NaOH (4.5 mol), H;O (2 L),
CH,Cl, (2 L), 12 h, rt, then organic phase dried with MgSO, and
the solution evaporated to dryness followed by MeOH (1.8 L)
and 7 (4.5 mol), 3 days, rt, 51%. b) 1) 8 (0.5 mol), CH>ClL (300
ml), NaOH (0.58 mol) in H,O (250 ml), 1 h, rt then organic
phase dried with MgSO; and the solution evaporated to dryness
2) DMSO (1 L), TEA (4.4 mol), sulfur trioxide pyridine complex
(1.7 mol), 2 h, rt then H,O (2 L), AcOEt (3x500 ml),
chromatography on silica gel (CH;Cly), 50%. ¢) 9 (0.23 mol),
toluene, PhsP=CHCO,Me (0.23 mol), 12 h, reflux,
chromatography on silica gel (CH,CL,’MeOH 98/2), 76%. d) 10
(10 mmol), CH,Cl,, H,C=CHOCOCI] (10 mmol), 12 h, rt,
chromatography on silica gel (CH,CL/MeOH 99/1), 81%. ¢) 11
(10 mmol), 6N HCI (20 ml), 2 days, rt then lyophilization, 73%.
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Synthetic procedures for 11 and 5 are as follows: To a

stirred solution of 10 (2.9 g, 10 mmol) in dry dichloromethane
(50 ml) vinyl chloroformate (1 g, 10 mmol) was added dropwise
at room temperature under a nitrogen atmosphere. A slight
exothermic reaction was observed, and the resulting mixture was
stirred during 12 h. Finally, the mixture was concentrated under
reduced pressure to give a yellow oil which was purified by silica
gel chromatography using a dichloromethane-methanol mixture
(99-1, R¢ 0.45) as eluent to give 11 (1.6 g , 81%). as a white
solid.
A solution of 11 (1.9 g, 10 mmol) in 6N HCI (20 ml) was stirred
at room temperature during 2 days until complete solubilization.
The solution was directly lyophilized to afford a white solid
which was washed with isopropanol (20 ml) and then methanol
(2 x 10 m]) to give 1.1 g (73%) of § (hydrochloride) as a white
solid.
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