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SYNTHESIS OF 2,4-METHANOPROLINE
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Abstract: An efficient synthesis of 2,4-methanoproline from serine is described. The
cyclobutane is formed by a sensitized intramolecular [242] photoaddition.

We recently reported, in collaboration with other groups, the isolation and structural

elucidation of two amino acids from the seeds of Atelia herbert smithii.1 Interest in these

compounds was originally stimulated by their possible role in protecting seeds from insect
predation. Full biological testing was hampered by lack of material, consequently we wish to
report an efficient synthesis of one of these amino acids, 2,4-methanoproline (1), by a photo-

chemical route.
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2,4-Methanoprolivne 1 is the only member of the 2-azabicyclo[2.1.1]hexane system and repre-
sents an interesting, acﬂiral proline analog. We believed that formation of the 2-azabicyclo-
{2.1.1]hexane system in 1 might best be accomplished by sensitized intramolecular [242] photo-
addition of an appropriate diene.2

Thus serine was converted by known procedures to methyl-2-benzamido-3-chloropropionate (%)
in 837 yield.3 Compound 2 was converted to the dehydroamino acid derivative (§)4 by dehydro-
chlorination with potassium t-butoxide in THF at -78°C. This encate was N-alkylated using
potassium t-butoxide followed by 20 equivalents of allyl bromide and allowing the solution to
warm to room temperature. A better overall yield of (lj)5 resulted if these operations were
combined and % was added directly to a -78°C THF solution of 2.1 equivalents of potassium
t-butoxide, followed by allyl bromide and warming to room temperature. In this fashion 947
isolated yields of diene 4 could be obtained.

A 2% benzene solution of dienme 4 containing 0.2% acetophenone was photolysed for 10 hours
using a 450W Hanovia medium pressuremmercury lamp.6 The reaction mixture was concentrated to
an oil and chromatographed (silica, hexanes/ethyl acetate, 3/2) to give photoadduct (5)7 in
87% yield from diene 4. i
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The protected amino acid § was refluxed in 6N HC1l for four hours, concentrated and passed

through Amberlite IR-45, OH form, to give 1 quantitatively from 5. The overall yield of this

sequence is 68% from serine.

The synthetic material was identical with the mnatural 2,4-methanoproline by lH NME, 136 NMR,

TLC {(silica, n—BuOH/AcOH/HZO, 3/1/1, R, = 0.25) and had identical crystallographic lattice para-
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1: mp 226-227 dec.; A typographical error occurred in the original report of the 1 mw
(ref. 1), The chemical shift labeled § 1.17 should be § 1.71. The mass spectrum of our
synthetic material was markedly different from that of the natural product samples
originally submitted for mass spectral amalysis. Synthetic material exhibited major peaks
at m/z 127, 109, 82, 81, 80, 68, 54 and 41 and no signal (less than 2%) at m/z 146 and 87.
We feel that m/z 146 and 87 may arise from au impurity in the natural samples. In our TLC
system (see text) we were able to detect a minor ninhydrin positive contaminant at Rg=0.43.
HRMS of our synthetic material gave the molecular jon as CgHgNOg.
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