REACTIONS OF CHLORIDES, SOME ESTERS, AND
AMIDES OF y-CHLOROPROPYLPHOSPHONIC AND
BIS-(y-CHLOROPROPYL)PHOSPHINIC ACID WITH
AMINES
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We have reported earlier on the synthesis of acid chlorides of y~chloropropylphosphonic and bis(y-
chloropropyl)phosphinic acids and their reactions with alcohols [1]. Continuing the study of these acid
chlorides we have investigated their reaction with amines and synthesized derivatives of aminopropyl-
phosphonic and bis-(aminopropyl)phosphinic acids. The literature contains only data on the preparation of
v-aminopropylphosphonic acid [2], although such compounds are of interest as biologically active compounds,
as intermediate products for the synthesis of other organophosphoric compounds, and as monomers [3].

The present communication describes reactions of y-chloropropylphosphonic and bis~(y-chloropropyl)-
phosphinic acid chlorides with diethylamine, ethyleneimine, allylamine, and aniline, and also reactions of
their esters and amides with diethylamine,

The reactions of acid chlorides with amines were carried out in absolute ether solutions in the pre-
sence of triethylamine, The amines obtained represented colorless liquids or crystalline compounds; their
constants are given in Table 1. (I -IX). The synthesis of N-

: A diethylaminopropylphosphonic and bis(N, N-diethylaminopropyl)-
80} ’
.WWWW phosphinic acid derivatives was achieved by heating of the compo-
g

nents in sealed tubes at 80-100°C for 6-8 h [4]. The synthesized

. compounds were transparent, slightly yellow liquids, easily dis-
TS S R ST S S tillable under vacuum (Table 1, X-XIV),
oy The structure of the products was confirmed by IR spectral
b%ﬂ: data, Figure 1 shows that the IR spectra of all four compounds
o b contain a strong absorption band in the 1195-1300 cem-! region,
7 LY P AN T The frequency of the band maximum was 1195 cm=! in spectrum
Epnl (1), 1215 cm~! in spectrum (2), 1210 cm~! in spectrum (3), and
§ B 1255 em~! in spectrum (4). As known, the P = Ovalency vibration
i W appears in this region, In the amide spectra (1-4) vp=0is shifted
- 5 towards lower frequencies [5] relative to the absorption band in

e o the spectrum of compound (XIV) due to increasing electron~donor
properties of the substituent, The IR spectrum of y-chloropropyl-
phosphonic acid diethylenimide shows absorption bands at 940,
1265, and 3065 ecm~!, which are characteristic for the ethylene-
imine rings adjacent to the P = O group [6]. In spectrum (4) of

t A N-diethylaminopropylphosphonic acid dibutyl ester the well-known
P — O—C bands at 1030 cm~! are present, in accordance with its
structure,
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Fig. 1. IR-spectra of (1) y-chloropro-
pylphosphonic acid diethyleneimide, (2)
bis(y-chloropropyl)phosphinic acid
diethylamide, (3) bis-(N, N-diethyl- Preparation of bis (y-Chloropropyl)Phosphinic Acid Diethyl-
aminopropyl)phosphinic acid diethyl- amide, A solution of 15 g of bis¢y-chloropropyl)phosphinic acid
amide, and (4) N-diethylaminopropyl- chloride in 20 ml absolute ether was added dropwise at —5° to —3°
phogphonic acid dibutylester. with stirring and cooling to a solution of 4.6 g diethylamine and
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6.4 g triethylamine in 100 ml absolute ether, The reaction mixture was then kept 1 h at room temper-
ature and the precipitate filtered off, The product obtained after two distillations was 10,7 g (61.7% of
theory) bis(y-chloropropyl)phosphinic acid diethylamide., The physicochemical constants are presented in
Table 1 (IIT), The other amides were obtained in the same way,

Preparation of N-Diethylaminopropylphosphonic Acid Dibutylester, The constants of y-chloropropyl-
phosphonic acid dibutyl ester (XV) are given in Table 1, A mixture of 7 g (XV) and 10 g diethylamine was
heated in a sealed tube for 6 h, The precipitate was filtered and the excess diethylamine distilled off, The
product after two distillations was 6 g (76%) of N-diethylaminopropylphosphonic acid dibutyl ester (XIV),
The other esters and amides of N-diethylaminopropylphosphonic and bis (N, N-diethylaminopropyl)phosphinic
acids were obtained in the same way., Their constants are shown in Table 1,

The authors acknowledge R, R. Shagidullin's valuable advice and help in the interpretation of IR
spectra, '

CONCLUSIONS

1, The reactions of y-chloropropylphosphonic and bis{y-chloropropyl)phosphinic acid chlorides with
amines have been studied,

2, The reaction of diethylamine with esters and amides of y-chloropropylphosphonic and bis(y-chloro-
propyl)phosphinic acids gave the derivatives of N-diethylaminopropylphosphonic and bis(N, N-diethylamino~
propyl)phosphinic acids,
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