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Simultaneous addition of ammonia and dlethyl hydrogen phosphonate to al- 

dehydes and ketones as deeorlbed by Kabaohnlt (l-4) followed by hydrolysis of 

the addition product appear8 to be the simplest a? present methods for the 

preparatlen ef oGamlnophosphonlo aaldo (S-10). Unfortunately, the yields ob- 

tained by this method are ueual'ly law and the purity ef predocts Is oiten net 

satlsiactory. Muoh more readily prooeedes the addition of dlalkyl hydrogen 

phosphonates to Schlff's bases as described by Fields (11). yielding N-substl- 

tuted O&smlnophosphenlc sold8 upon hydrolysis oi the Intermediate esters. The 

readily available N-substituted OC-amlnophosphonlo aaids would be useful for 

the preparation of the biologically nore interesting aminophosphonlo acids 

with free anine group if a procedure could be found ior the removal of substl- 

tueat from the nltragen atos. In this respect the benayl group appeared to be 

moat premising as bensylamlne forms Schlif's bases readily and the hydrogeno- 

lysle of N-benaylaalnoderlvatlves 1s known to generate free srlno group (12.13). 

We wleh to report a general proaedure for the preparation of O(-amlno- 

phasphonic acids starting with Sahli?*s bases prepared from aldehydes and ben- 

sylamlne. The addition of dlethyl hydrogen phosphonate followed by hydrolysis 

yielded N-bensyl-0(-amlnophoaphonlo acids whloh upon hydrogenolysls formed 

o(-emlnophosphonlo acids: 
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P-CHO + HaN-CHzC$Is - R-CR=N-CR2Csl15 + Hz0 

I II III 

III + RP(0)(OC2Hg)2 - B-~-P(0)(OC211g)2 

IV CsH,CE,-RH V 

V 
HgO/HCl 

- R-CEI-P(0)(OH)Z 
AE;RO 

I 
R-CII-P(0)(OH)Z 

1 
C6E5CH2-NR=HCl VI C,lH5CH2-NR VII 

VII 
Hz Pd/C 

N R-CR-P(0)(OH)2 + CeH5CH3 
I 
NE2 VIII 

When ethyl hydrogen alkylphosphonites R*-P(OH)(OCgHg) were substituted for 

diethpl hydrogen phosphonate corresponding O(-aminopboephinic acids RYR-Y(O)OH 

were obtained. 
NH2R' 

The conditions of reactiona are as follors: the equlmolar mixture of N-benzyl- 

aldimlne (III) obtained after (II) and dlethyl hydrogen phosphonate (IV) wee 

heated for 0.8 hour at a temp. of 100-140' (the progress of the reaction was 

coatrelled by thin layer chromatography) and the reaotlon mixture was hydroly- 

sad by boiling with concentrated hydrochloric acid for 8 hours. The resulting 

solution wan filtered, evaporated to dryness and the residue was diesolved In 

water. The chloride lone were removed by treatment with moist AgzO and the so- 

lution was cbnoentrated to a small volume. Pure N-benzyl-6(-amlnophosphonlc 

acids crystallized from the solution upon treatment with ethanol. Hpdrogenoly- 

ala of the N-benzyl-a-amfnophosphonlc acids (VII) In glacial acetic acid with 

50% PI/C (14) as catalyst yielded the desired O(-aminophosphonlc acids. It 

le to be noted that the esters of N-benzyl-OGaminophosphonic acids are resls- 

tent 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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cH3 
'2'5 

*%% 
"'C4EQ 

C$5 

soids R-rjE-P(0)(OX)2 

NBCB2C6% 

f Anaf 
l4.p. ,Yfelde 

__~_~~___~__________~~~~~~~~ psla _______________________~ 
Calc: t 

"c i d 
-____I_-_-_____________c__ Found: ____________________------ 

C H N C H N P I 
236-81 58 50.20 6.50 6.50 14.40 1 4Q.Qi 6.21 6.66 iQ.if 
222-4: 55 52.42 7.02 6.11 13.52 : 52.43 

214-6: 

7.37 6.16 13.60 

205-7, t 
65 54.29 7.46 5.75 12.74 ; 54.03 7.25 5.91 12.45 

65 56.01 7.84 5.44 12.01 i 56.17 7.62 5.59 11.83 

236-73 70 60.62 5.81 5.05 11.18 i 60.31 5.72 5.30 11.45 

TABLE 2. o<-Amiaophosphonfo acids R~BoP(O)(~)~ 

*2 

I I 
R f Y.P. 

I 
IYt8lde 

Analrsle _-__________________--~----- ____"CI______________~__. 

I oc i % 
Calc: Found: ~~"~~~_~~~~~~~~~~~~~~~~~~3--3_1~~~~~~~"~~~~~~~~~~~~~~~~~. 

I C H N P !c H N P 

=3 ; 272-4; 95 19.20 6.45 11.2 24.80 i 18.92 6.21 11.41 

C2H5 i 
I 

25.00 

264-61 93 25.90 7.20 i0.U 22.31 i25.65 7.11 10.22 22.21 

"-C4EQ( bC387j 262-43 269-71 

94 31.27 7.85 9.15 20.26 j31.01 8.02 9.12 19.95 

92 35.91 8.38 8.37 18.54 : 35.62 8.42 8.Sl 18.91 

44.91 5.33 7.48 16.56 144.80 I 5.19 7.51 16.67 
I 

TABLE 3. N-BenEyl-~aainaphosphiafc aeids R-CH<pIO)(R')(OH) 

=CE2C6% 

R 

% 

C2% 

"'c3*7 
n-C4Hg 

'6'5 
n-c 

$7 

'6% 

I 
It’ ; 1I.P. I ; 

! *c ! 
* 

I C6B5; 232-3j 

C6B5; 262-3; 

C6B5; 204-5; 
I i 

C6B5 1 175-6; 

C6B5 ( 252-3; 

C2E5 i 164-S: 

C2BS i 212-3j 

Yields 

43 

38 

39 

35 

58 

41 

57 

Analysis 
.~'~'-""""----"-~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~ 

Cala: I Found: .~~~~~~~~~_~~---~-~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~- 
C B N P I c H N P 

I 
65.44 6.59 5.09 11.26 f 66.21 

10.71166.29 

6.62 5.19 11.12 

66.40 6.97 4.84 6.75 5.12 10.4% 

67.29 7.30 4.61 10.22 i 67.03 7.00 4.68 9.89 

6S.U 7.69 l-41 9.77 t 67.82 

9.19 t 171.13 

7.41 4.60 10.01 

71.21 5.97 4.15 5.62 4.33 9.28 

61.14 8.68 5.48 12.14 t60.80 8.49 5.67 12.29 

66.42 6.97 4.84 10,71'66.19 
I 

6.59 4.81 10.12 
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TABLE 4. W-Aminophosphinl 

53 
'2*5 

n-V7 

n-C4HQ 

c6H5 

C6% 

I 

C6H5 i 268-Q; 92 

C6E5 ; 266-6: 91 

C6E5 i 245-7; 94 

C6H5; 244-5' 95 

C6E5 ; 246-71 I 93 

C2H5 i 232-3: t 93 

! acids R_cia-P(O)(R*)(OE) 

T=2 

A n a I ____________________--- xq?_l_s____________________ 
Calc: I Found: ~~~~~~~~~~~-~---~-------- 

C H N 
~________________________ 

P ! c Ii N P 

51.88 6.53 7.56 16.74 f 51.61 
,54.09 I 

6.61 7.81 16.51 

54.26 7.08 7.02 15.56 6.93 7.25 15.33 

56.30 7.55 6.56 14.53 156.03 7.67 6.89 14.21 

58.13 7.98 6.16 13.64 ,58.00 1 8.15 6.41 13.92 

63.16 5.71 5.66 12.54 ! 62.86 5.40 5.93 12.39 

54.27 7.08 7.03 15.56 t ,54.11 6.88 7.09 15.65 
I 
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