REACTION OF ALKYL ETHYLPHOSPHONOCHLORIDITES
OR ARYLPHOSPHONOCHLORIDITES WITH ACRYLAMIDE
AND METHACRYLAMIDE
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The reaction of alkyl phenylphosphonochloridites and p-tolyphosphonochloridites with acrylamide has
been reported previously [1]. Continuing a study in this direction, we have investigated the reaction of alkyl
ethyl~, phenyl-, and p~tolyphosphonochloridites with acrylamide and methacrylamide. The reactions of the
chloridites mentioned with acrylamide take place more readily than with methacrylamide, whichis probably
due to the comparatively high polarizability of acrylamide. The reaction apparently takes place with an
original nucleophilic attack of the {ricoordinated phosphorus atom on the g-carbon atom of the «,f-unsatur-
ated amide with the formation of an intermediate product of 1 4~addition. The latter, undergoing the second
stage of the Arbuzov reaction, eliminates hydrogen chloride and is converted into the ester of an alkyl- or
aryl-p-cyanoalkylphosphinic acid
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The IR spectra of compounds (I)~(VIII) have absorption bands in the ~2250 cm™ region characteristic for
the C=N group. The IR spectrum of a~methyl~a~trichloromethylethyl 3-cyanoethyl(ethyl)phosphinate (I)
{Fig, 1A) contains absorption bands of the following groups: P -0~ C 1020 em™, P=0 1210 cm“", C=N
2240 cm™. The IR spectrum of a~methyl-a~-trichioromethylethyl g-cyanoisopropyl(phenyl)phosphinate (VI}
(Fig. 1B) contains, besides the absorption bands mentioned for compound {I), frequencies in the 1450, 1580,
and 3050 cm™! region characteristic for the benzene ring. The characteristics of compounds (I)=(VIII) are
given in Table 1.

EXPERIMENTAL

Esters of Ethyl- and Aryl-g-cyanoalkylphosphinic Acids (I)-(VHII). A four-necked flask with a stirrer,
thermometer, and calcium chloride tube was filled with dry CO, and charged with 0.1 mole of an alkyl ethyl~
phosphonochloridite. Then 0.1 mole of acrylamide was added in portions. The temperature of the reaction
mixture rose. Then the contents of the flask were stirred for 16-20 h with the temperature being raised
gradually to 60-80°, until the evolution of HCI had ceased. After a first vacuum distillation, the esters
were generally contaminated with an amorphous deposit. Consequently they were filtered through a glass
filter and redistilled in vacuum,

The esters of the aryl-g-cyanoalkylphosphinates (V)-(VIII) were obtained similarly. Compound (VI)
crystallized after distillation and compounds (I) and (II) on storage.

A. E. Arbuzov Institute of Organic and Physical Chemistry, Academy of Sciences of the USSR. Trans-
lated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 10, pp. 2334-2336, October, 1969.
Original article submitted March 31, 1969,

©1970 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West [7th Sireet, New York,
N.oY ooit. Al rights reserved. This article cannot be reproduced for uny purpose whatsoever without
permission of the publisher. 4 copy of this article is wvailable from the publisher for $15.00.

2190



100
018 | 99°€ | 10°¢ 19U LVIE0 861 gpecp | yzgz‘t | — | (90'0)€81081 | °9S | dPONFIDPHYD | *HO | "H'D—°HD~d o 1A
£z'8 | 10°%y | 08°¢ |29°2y | 02726 HeE0)
i : i ‘ ‘ \an|NED
88 L | Y5 &\ I8 Y |99 8VITY WO gepgey | gore'y | — | (S0'0)gsi 'Ly | CONFIDPHD | *HD *HD < 114
Z8'L ] 08'e | €8°G {9E 8y | 6L°V6 S0 “F0—"HO
5100
8|18 |99F )69 8V| . | ggeg't | — 88 | (G0‘0)aLi—oLl | ¢S | PONFIDHHMD | *HD HD o 1A
¥6'8 { 98'€| L9'¥% [68°G¥ *10)
¢ ¢ ¢ \NEDAO
L9628 | | (B8 LL| gryey | ggep't | — | (S0'0) 191181 | €'%8 | FONFIOPHMO | CHD °HD 0 A
036 |97 €L LL THOID
v ‘ ¢ ‘ s \anmeO
$6.8 | Y0V | €96 )9L 86 LS 6L soncer | ygez'y | — | (c0°0)ggr 1'25 | dTONFIDSTHAD | SHD 1D Jexe N
0v'6 | 81 | 89°g |03'6€ (o 6L w00’ ero—rmh
. B ¢ 4 < \NH.HOINWO
28°6 | 8LV | 6% & 16L 68196 L\ gergey | sepet | — | (90°0) 091—GST | 6°8G | PONFIDUHTD | H ) e [ m
o9g'6 | ee'Vy | LV'G [¥1 6€| 08 VL 8100 YHO—HD
¢ ppa ¢ . 5100
896 ) _ |8 SELE) | gpepep | — 29 | (60°0) S¥1—ovl | 1°6¢ | dONPIDTHD | fHD 5D o It
06'6 0e'g |26'0¢ “H0)
‘ . f ‘ ‘ *100
0z 11| L9 | €6 % |ZE S€126 L9} goqpty | cgge'l | 67 | (50°0)e1—0g1 | 8°09 | dONCIDTH®D | H D o I
08711 | vE'¥ | 68°% 00758 | 17729 “GHO)
a N A H o | um o (8 unu % e ON
Ty LA o ‘ B . A M u punod
9, *PoIRIND[EI/ PUNO] o 08 A d) 0, g pro1x | -10] Teorudui S
B

N=D—H)-*H)

A

!
0

\/\,mlom sp1oy orutydsoydifs[eoueso-g-1A1IYy pue ~4q[V jo

SI918H T H1dVL

2191



20 +

60

Transmission, %
r
)i
i

20 :
’ ]

L L L L 1 L I - "

000 2800 1600 1200 800 700 a0
v, em™!

Fig. 1. IR speectra: A) a-Methyl-a-trichloromethylethyl g-cyano~

ethyl(ethyl)phosphinate (I}; B) o-methyl-a-trichloromethylethyl

B-cyanoisopropyl{phenyl)propionate (VI) (taken in paraffin oil).
CONCLUSION 5

The reaction of alkyl ethylphosphonochloridites and arylphosphonochloridites with acrylamide and
methacrylamide forms esters of ethyl- and aryl-g-cyanoalkylphosphinic acids.
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