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Simul taneous addition of ammonia and diethyl hydrogen phosphonate to al-
dehydes and ketones as described by Kabachnik (1-4) followed by hydrolysis of
the addition product appears to be the simplest of present methods for the
preparation of OC-aminophosphonic acids (5-10). Unfortunately, the ylelds ob-
tained by this method are usually low and the purity of preducts is often not
satisfactory. Much more readily proceedes the addition of dialkyl hydrogen
phosphonates to Schiff’'s bases as described by Fields (11), ylielding N-substi-
tuted OG-aminophosphonic acids upon hydrolysis of the intermediate esters, The
readily available N-gubstituted CO(-aminophosphonic acids would be useful for
the preparation of the biologically more interesting aminephosphonic acids
with free amine group if a procedure could be found for the removal of substi-
tuent from the nitrogen atom, In this respect the benzyl group appeared to be
most promising as benzylamine forms Schiff’s bases readily and the hydrogeno-
lysis of N~benzylaminoderivatives is known to generate free amino group (12,13)

We wish to report a general procedure for the preparation of O(-amino-
phosphonic aclds starting with Schiff's bases prepared from aldehydes and ben-
zylamine., The addition of diethyl hydrogen phosphonate followed by hydrolysis
yielded N-benzyl-O(-aminophosphonic acids which upon hydrogenolysis formed

o¢~aminophosphonic acida:
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R-CHO + HZN—cnchHS —a—-R-GH:N—CBchHS + 320
I II III

IIXI + EP(O)(OCZHS)2 i R-CH-P(O)(Oczﬂs)z

1v CoHCH,-NH  V
H,0/HC1 Ag,0
—2—— R-CH-P(0)(0H), R~CH-P(0)(0H),
CgHyCH,-NH-HC1 VI C HgCH,-NH  VII

H, Pd/C
VIT —2 n--tfu--x’(o)(ml)2 + CH.CH,

NH2 VIII

When ethyl hydrogen alkylphosphonites R’-P(OH)(oczﬂs) were substituted for
diethyl hydrogen phosphonate corresponding OK-aminophosphinic acids R?H-?(O)Oﬂ

T R

The conditions of reactions are as follows: the equimolar mixture of N-benzyl-

were obtained,

aldimine (III) obtained after (11) and diethyl hydrogen phesphonate (IV) was
heated for 0.5 hour at a temp, of 100-1400 (the progress of the reaction was
controlled by thin layer chromatography) and the reaction mixture was hydroly-
sed by boiling with concentrated hydrochloric acid for 8 hours, The resulting
solution was filtered, evaporated to dryness and the residue was dissolved in
water, The chloride ions were removed by treatment with moist Ag20 and the so-
lution was concentrated to a small volume, Pure N-benzyl-X-aminophosphonic
acids crystallized from the solution upon treatment with ethanol, Hydrogenoly~
sis of the N-benzyl-C(-aminophosphonic acids (VII) in glacial acetic acid with
50% Pd/C (14) as catalyst ylelded the desired OC{-aminophosphonic acids. It
is to be noted that the esters of N-benzyl-CX~-aminophosphonic acids are resis-
tant to hydrogenolysis,

The structures of products were confirmed by elemental analysis, chemical
properties and infrared spectra, The results obtained are summarized in the

Tables.
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TABLE 1. N-Benzyl-o-aminophosphonic acids R-?H-P(o)(oa)z
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NHCBchHS
Analvyvysis
R ";p' Tields Cale: Found:
¢ % c H N P c " N P
CHB 236-8 58 50.20 6,50 6,50 14,40 49,91 6,21 6.66 14.1%1
Czﬂs 222~4 55 52,42 T.02 6.11 13,52 52.43 7.37T 6.16 13.50
n~03H7 214-6 65 54,29 7.46 5,75 12.74 54,03 T.25 5,91 12,45
n-~C4H9 2057 65 56,01 7.84 5.44 12,01 56,17 7.62 5.59 11,83
0635 236-7 70 60,62 5,81 5.05 11.18 60.32 5,72 5,30 11,45
TABLE 2. O(-Aminophesphonic acids n-?a.r(o)(ca)z
NH,
Analysis
R M;p‘ Tields Calec: Found:
¢ % c H N P c H N P
Oﬂa 272-4 95 19,20 6,45 11.2 24.80 1 18,92 6.21 11.41 25,00
02H5 264-6 93 25,90 7,20 10,11 22,31 !25.,65 7.11 10,22 22,21
n—0357 262-4 94 31,27 7.85 9,15 20,26 ;31,01 8,02 9,12 19,95
n~c4H9 269=-7 92 35.91 8.38 8,37 18.54 135.62 8,42 8.54 18,91
0655 280-2 83 44.91 5,38 7.48 16,56 (44,80 5,19 7.51 16.87
TABLE 3. N-Benzyl~ X~aminophosphinic acids R-~CH-P(0)(R*)(OH)
mnzcens
Analysis
R R’ “:,p’ Yields Calec: Found:
c c H N P c H N P
CHS 0635 232-3 43 85.44 6.59 5,09 11,2611 65,21 6,62 5,19 11.1
Czﬂs Csﬂs 252-3 38 86,40 6,97 4.84 10,71! 66,29 6,75 5.12 10.4
n--caﬁ7 CSHS 2045 39 67,29 7.30 4,61 10,22 67,03 7.00 4.68 9,8
n-c489 6685 175=8 35 68,141 7.59 4,414 9,771 87,82 7.41 4.60 10,0
06K5 0635 2523 58 T74.21 5.97 4£.15 9,19 ; 74,13 5,62 4.33 2.2
n-0357 0235 164 -5 41 61.14 8,68 5,48 12.14 180,80 8.49 5,867 12,29
Csﬂs czns 212-3 57 66,42 6,97 4.84 10,71 ;66,19 6,59 4.81 10.52
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TABLE 4. oC(-Aminophosphinic acids R-?H—P(o)(l‘)(OH)

NHp
Analysis —
R R’ | M,p. ;Tields Calc: Found:
° % c H N P c H N P
cna 0835 268-91 92 51.88 6.53 7.56 16,74 !51.,61 6,61 7.81 16,51
czns csﬂs 2685-6; 91 54,26 7,08 7,02 15,56 ;54,09 6,93 7.25 15,33
n-c337 CGHS 245-71 94 |56,30 7.55 6,56 14.53 156,03 7,67 6.89 14,21
n—c4H9 CGH5 244-5; 95 58,13 7.98 6,16 13,64 | 58,00 8,15 6.41 13,92
CGBS CGHS 246-7T¢ 93 63.16 5,71 5.66 12,54 162,86 5,40 5,93 12,39
06E5 c2B5 232-3;, 93 |S5a4,27 7,08 7,03 15,56 !54.11 6,88 7,09 15.65
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