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PREPARATION OF
ALKYL-SUBSTITUTED DERIVATIVES

1-HYDROXY-2-AMINOETHYLPHCSPHONIC ACID AND ITS

Tsutomu TONE, Yoshiki OKAMOTO, and Hiroshi SAKURAI

The Institute of Scientific and Industrial Research, Osaka University,

Yamadakami, Suita, Osaka 565

1-Hydroxy-2-aminoethylphosphonic acid, a substance of biochemical

interest, and its alkyl-substituted derivatives were prepared for the

first time by the reaction of N-(2-oxoethyl)phthalimide and

dimethyl phosphite in the presence of base.

Since the discovery of 2-aminoethylphosphonic acid (ciliatine) in a rumen ciliate,

natural phosphonic acids have received much attention from biochemists.

1)

2) Although

several methods for their preparations have been reported, an earlier effort to prepare

l-hydroxy-2-aminoethylphosphonic acid (}3), isolated from Acanthamoeba castellanii,

3)

by a reaction of aminoacetaldehyde with dimethyl phosphite was unsuccessful, because

aminoacetaldehyde is unstable in the presence of base or acid.

4) By using

N- (2-oxoethyl)phthalimide (23), as the key intermediate, we prepared (la) successfully.
L d

The following reaction sequence was employed.
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2) conc. HCl ,'?1 }22 0
Yield (3) Dec (°C) 'h-NMR (5)  (D,0-NaOD)
21 254-258 2.80 (m,2H,-CH,-), 3.50 (m,1H,~CH(OH)-)
33 235-238 1.28(d,3H,J=11.9Hz,-CH,), 2.64-3.04 (m,2H,-CH,-)
30 258-260 l.40(d,3H,J=6.1Hz,-Q§3), 3.59(m,1H,-Q§(OH)—)
3.63(m,1H,~CH(CH3) )
36 196-199 1.01(d,6H,J=6.6Hz,-CH (CH.

3),) s 2.30(m,1H,~CH(CH,) ,)
3.20 (m,1H, N-CH-), 3.66(t,1H,J=8.5Hz,-CH (OH)-)
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Treatment of £2)5) with excess dimethyl phosphite at 50-60°C for 3h in the

presence of base (NEt3 for a,c,d, NaOMe for b,e) gave a solid residue. From the
residue was isolated white crystalline product Li) by recrystallization from a mixture
of ethanol and benzene.6) But N- (2-oxo-2-phenylethyl)phthalimide (zg) reacted with
dimethyl phosphite to give an isomerized product (ﬁé) instead of N-(2-dimethoxyphosphinyl-
2-hydroxy-2-phenyl)phthalimide (;s). Removal of phthaloyl group from &2} was
NaOMe 9 ?
(28) —— N—CHz—c--o-ll=;(OCH3)2 Yield Mp (°C) m/e
| +
HP(OCH3), 0 Ph O 80 88-90 357 (M)
I (e)
—~

accomplished by the treatment with hydrazine hydrate in refluxing methanol for 1h.
Phthalhydrazide was removed by filtration and the compound in the filtrate was hydrolyzed

in a refluxing conc.HCl solution for 7h. The reaction mixture was concentrated and
the crude product was precipitated by the addition of ethanol. White crystal 93 was
obtained by recrystallization from water. Elemental analyses supported the chemical

structure of (1).

It is noézworthy that the methine and methylene proton signals of (}3) shifted to
a lower magnetic field with an increase of acidity of the solution as shown below.
This may be due to the formation of the protonated amino moiety in acidic solution.

The 1H--NMR data of (ig) were consistent with those isolated from plasma membranes of
Acanthamoeba castellanii.3)
pH=4 pH=10
pH=2
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Fig. lH—NMR Spectra of (}3) in DZO (DSS as an internal standard)
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