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Abstract : The alkaline

hydrolysis

of alkyl alkylphosphinate and alkyl

phenylphosphinates have been studied at room temperature. The hydrolysis proceeded as an
one-stage reaction(Sy 2) and involved a nucleophilic attack of the hydroxyl ion on the
phosphorus atom. And the length of the alkoxy group in the phosphinate esters affected on
hydrolysis. Therefore, the alkaline hydrolysis may be used as a method to decompose the

chemical agents.
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2. 4

2.1. AlgF & 2171

Alkylphosphonous dichloride % phenyl-
phosphonous dichloridex= phosphorus trichloride
(Aldrich) 258 Zdol 9AH[56] A3l Al
23t om, 1 ¥l A|gk2 Aldrich ¥ Fluka
Abell Al BF A S T R ALR-ElY
=3

29l BFEA 2 Perkin Elmer Model 467
spectrophotometer& A} g43l9 1 F5a2 =5
(em™MHE  JEhRR, A7 EEEFENL
Bruker FT-NMR 80 ¥ EM-300x 60 MHz
NMR spectrometerg& Alg3ld TMSE 7]&F2
238lo del(s)gtez Jehd.

2.2. #iNd By

F4AA-L Fig. 19 (U3 Zoh Alkyl-
phosphonus dichloride *+ phenylphosphonus
dichloride® %¢3&g 1:29] EHlZ wvhgAl#

alkyl alkylphosphinate, 13} alkyl phenyl-
phosphinate, 2, 3, 4& ¥ASJI7). 33HIE
o ¥4 Z#E Table 19 el
2.3. Jl=msi

Alkylphosphinic acid, 5

Ester®] 7le#sie 388, 100206 g 1

mmol)-& 50mi®] methanolol Al 0.25 g9 NaOH

Lete il -

9 12 AIF BHA F LM A EHEN
HClL pH D3t dAgidd. £98 #Agslel
A, MgSO.E2 Axstd AL oilg AR
vtEagtsges  ¥oldtd(alumina,  ethyl
acetate/ethanol‘ /1, v/v EgE£89Y) 3%E,
5(Fig. DE 95.0%(0.196 g, 0.95mmol) &%
At ole} IR¥ 'H NMR 2443 Table
1o el tcl

Phenylphosphinic acid, 6

3138, 59 W @ wioR HFE,
2(0.17 g, 1 mmob), 3(0.163 g, 1 mmol), 4(0.194
g, 1 mmohE ¥4 7tEdqAz F Res
of  Zztol o3l 96~9% 2 LU
phosphinic acid, 6(Fig. 1) 4t ]9 IR
% 'H NMR ¥4 73 Table 1 2 Fig. 3ol
LFER At

3. da % 1@
Alkyl alkylphosphinate %+ alkyl phenyl-

phosphinate®] A2 <&z #7149 34A
& wgen[7], MRE Fig. 19 ¢824 (1))

fok8t At 444 ¥ phosphinate: #3383l
(R £+ 'H NMR)22 1 72E 893

Qit(Table 1), NaOH-methanol &0 2 713

&l Al#4  alkylphosphinic acid ®*¥ phenyl-
phosphinic acidg QUHFEFE: BH~9%).

R oz 2ASE A HYHEFFAE
1040cm ol vEhtE P-O-C Aol 424
i, 2550~2700cm” G494 PO)OHY F47}
#ZdAt. 'H NMR 23 Ezte) 407~401(q
or t, 2H) ¥AE°] AHHULEL phosphinate
& E9 alkoxy groupo] ®rAao] weh th
49 Aol YA oHEHY S, 163~17.2(S,
IH)9 HAEL esterd9) SFEEC) A H
[PIOOHIZ HUASE el FAHESH.
3 A% Pl -OH 1%Fe] s alkoxy
groupe] &=2¥ & #9dHct.  Fig 2~3
ol 22}  phophinate esterd 3FgE 29
phosphinic acid% 2%% 6¢] g 'H NMR
ZHEH S e
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0
[l
R PCL+ 2R OH/Et;N —> Rl—II’—-OH — Rl—Il’—H + Ral (1)
OR OR’
l NaOH/MeOH
i
R’——ﬁ>—H + RONa (2)
OH
1 R'!'= CH:«CH:-, R? = CH3(CHo)r-
2 CeHs-, CHyCHe-
3 CeHs-, CH3(CHy)o—
4 CeHs, CH3(CH2)—
5 CHsCHs-, H-
6 CeHs-, H-

Fig. 1. Synthesis and alkaline hydrolysis of phosphinate esters.

Table 1. Analytical and Spectral Data of Phosphinate esters and Phoshinic Acids

Compound BP IR(neat) 'HNMR(CDClz/TMS) Yield
[C/mmHg] v maxlem ] 8 [ppm] (%)
1 137~138/6  1220(P=0), 2335(P-H),  0.88(t,3H),1.73(q,2H), 490
1040(P-0-C) 1.15(t,3H), 1.10~1.28
(m,12H), 4.03(t,2H),
13.5(s,1H)
2 126~127/6  1235(P=0), 2360(P-H),  1.25(t,3H), 4.1(q,2H), 81.0
1040(P-0-C) 77(a,5H), 13.6(s.1H),
3 142~143/6  1235(P=0), 2360(P-H),  0.93(t,3H), 1.7(m,2H), 72.0
1040(P-0O-C) 4.01(t,2H), 7.73(q5H)
13.6(s,1H)
4 165~166/2  1235(P=0), 2360(P-H),  0.90((t,3H), 1.26~ 750
1040(P-0-C) 1.71(m,12H), 4.07(t,2H),
7.72(q,5H), 13.6(s,1H)
5 2550~ 2700(P(0)OH), 0.88(1,3H), 1.76(q,2H), 95.0
1165(P=0) 135(s,1H), 16.3(S,1H)
6 2550~ 2700(P(0)OH), 7.7(q,5H), 13.6(S,1H), 96~99
1195(P=0) 17.2(S,1H)
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Fig. 2. 'H NMR spectra of ethyl phenylphosphinate, 2.
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Fig. 3. 'H NMR spectra of phenylphosphinic acid, 6.
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Fig. 4. Mechanism for the hydrolysis of phosphinate esters.

gztel g IYA FTHL 4l FERE
Fuzsle (1) B7-AAB), (2) AA-H7HSN
1308], (3) AAAR[Sy 2](10)9) HWAUEL &
Z Ak
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2A w1 geg. (209 WEe XA Rol
-NH;, -OH, -O” 528 EA¥g o o]Foix|n
Fa&EEE AWM FgE HA g 3)
2 M duerHolu dIEEe JteEs) wkgol
olg} o] dojud, Eel&EE o|gdaFol 7}
FaA 4gg de=vHill

Y A8 AYA| 9} tetrahedral phosphorus
A wiEe JAAY A3FE oy
Zkz} 1a wkg-o| th(Fig.4).

3et4 R'RPOXS BPEL @ed Pr
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