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Abstract—An easy preparativesynthesis ofo-aminophosphonates by reaction of azomethines with diethyl
phosphite under conditions of phase-transfer catalysis was developed.

Among various organophosphorus compounds The reaction was carried out benzene or THF at
prepared with the use of phase-transfer catalysithe reagents ratio 1:1 in the presence of tetrabutyl-
(PTC), the most numerous are phosphonates anémmonium iodide (TBAI, Gmol%) as aphase-trans-
a-hydroxyphosphonates {B]. Yet the a-amino- fer catalyst. As bases were tested(Q;, Cs,CQO;,
phosphonates have not been synthesized under PTdhd KF. The reaction progress was monitored by IR
conditions. and 3P NMR spectroscopy. The conditions of the
reaction under studytime, temperatureamount of

We for the first time carried out a synthesis ofshe base used) are listed in Table There are also

a-aminophosphonates under PTS conditions. Th
reaction conditions were developed using as a
example reaction between O,0O-diethyl phosphite and As seenfrom Table 1, the optimum conditions of
N-cyclohexylbutyralimine. the reaction under study require the use of double
excess of KCO;, 5.5 mol% of TBAI, heating to 40
O 45°C for 5 h.

PTYH P(OEt)2 Under the PTC conditions the reaction readily
+ HP(O)(OE{ occurs both at slight heating (445°C) and at room
NO ©x )2K CO,, CH, O temperature; the latter is especially important for the
synthesis of a-aminophosphonates of the natural
structure.

iven the yields of separatedaminophosphonatia.

Under the conditionsdeveloped we prepared a

Table 1. Conditions of reaction between O,O-diethyl ! .
number of a-aminophosphonatesa-g in 74-80%

phosphite and N-cyclohexylbutyralimine in benzene

(phase-transfer catalyst TBAI, 5 mol%) yield.
Base:diethyl| Tempera-| + Yield after 1 2
Base phosphite | ture, °C T”r?e’ separation, RWR TBAI R' P(OEY),
(atio % I +HP(O)(OEt)2—>K o Ch
R? s R* NHR’
K,CO, 1:1 20 8 61 Ia—g
K,COy/ 2:1 20 8 58
NaHCO, I, R*= H, R = Pr, R = cyclo-GH,,(a); R* = H,
CsCO, 1:1 20 6 64 R°= Pr,R=tBu(®);, RR= H RR= Ph R=
KFa 1:1 20 8 <10 cyclo-GH,, (¢); R* = H, R= Ph,R= Ph();R'=
K,CO, 2:1 20 6 64 H, RR= 2-Fu, R= t-Bu (e); R*= H, R = 3-Py,
K,CO, 2:1 40-45 5 80 R®= Ph f); R"= Me, R = Et, R = cyclo-GH,,(9).
K,CO/ELN|  2:1 40-45 | 6 70
K,COyp 2:1 40-45 | 8 72 Physico-chemical constantsyields, 3P and
'H NMR spectral data, anglemental analyses of
2 Reaction was performed ifHF. "With no catalyst. a-aminophosphonatda-g are given in Tables 2, 3.
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Table 2. Yield, boiling and melting points, anslome spectral data of compoundsg

. bp, °C *P NMR
Compd. | Yield, (p, mm Hg),| spectrum, 'H NMR spectrum (CDC), 8, ppm
no. %
mp, °C 5, ppm
la 80 108-110 (10) 29.05 |0.98s (3H,CHCH,CH,), 1.1 m (11H, GH,,-cyclo), 1.24 t(6H,

CH,CH,0),1.42m (2H, CHCH,CH,), 1.78 m (2H, CHCH,CH,),
2.82 m (1H, CHP, J 17 Hz), 4.10 q (4H, CKCH,0)

Ib 77 70 (15) 29.09 [0.87 s (3H, CHCH,CH,), 1.04 s [9H, C(CH)J], 1.26 t (6H,
CH,CH,0), 1.45 m (2H, CHCH,CH,), 1.68 m (2H,
CH,CH,CH,), 2.86 m(1H,CHP,J17Hz),4.06q (4H, CEKCH,0)
Ic 74 124 (8) 25.30 |1.12 m (11H, GH,,-cyclo), 1.28 t(6H, CH,CH,0), 4.14 q (4H,
CH,CH,0), 4.66 d (1H, CHP, J 17.9 Hz),6.41,7.18 m (5H,
CHGH;)

Id? 79 90-91 22.92 |1.22t (6H,CHCH,0), 3.92q (4H, CHCH,0), 4.68d(1H, CHP,
J 17.9 Hz), 6.55, 7.30 m (5H, CHGH,), 7.07, 7.43 m (5H,
NHC,H;)

le 76 86 (8) 21.61 |1.04 s [9H, C(CH),], 1.24 t (6H, CHCH,0), 3.98 q (4H,
CH,CH,0), 4.68 d (1H, CHP, J 17.9 Hz),6.99,7.57 m (3H,
C,H.;®)

If2 78 121-122 22.60 |[1.22t(6H,CHCH,0), 4.08q (4H, CHCH,0), 4.54d (1H, CHP,
J 16.4 Hz), 7.16 m (5H, NH@H.), 7.60,8.40 m (4H, GH,N)

Ig 77 Oily 28.52 |0.945s(3H,CH),1.04c(3H,CHCH,),1.12m(11H, GH,,-cyclo),
substance 1.28 t (6H, CHCH,0), 1.51 m (2H, CHCH,), 4.14 q (4H,
CH,CH,0)

® Constants of compoundd andlIf are identical to published data [4, 5].

Table 3. Elemental analyses of compoundis—c, le, Ig

Found, % Calculated, %
Compd. Formula
no. C H P C H P
la 57.31 10.31 10.62 C,HsNO,P 57.73 10.31 10.65
Ib 54.10 10.89 11.83 C,,H,NO,P 54.34 10.57 11.70
Ic 62.70 8.58 9.57 C,H,.NO,P 62.77 8.61 9.54
le 53.93 8.92 10.56 C.H,,NO,P 53.97 8.30 10.72
g 57.70 10.00 10.52 C.H:NOP 57.73 10.31 10.65
EXPERIMENTAL sium carbonate and Bol% TBAI. The mixture was

'H NMR spectra were recorded on spectrometeftiméd for 15 min at room temperaturehen
Tesla BS-147 with TMS asexternal reference. 0.025 mol (3.8 g, 4.5 ml) oN-cyclohexylbutyral-
3p NMR spectra were registered on Varian FT-80imine was added. The reaction mixture wasated to

instrument with TMS as internal reference, 85%40-45°C for 5 h. Then to the solution was added
H,PO, as external reference. 15 ml of water, and the mixture was stirred|

Reaction between O,O-diethyl phosphite and K,CO; dissolved. The organic Iayer was separated,
N-cyclohexylbutyralimine 1@) (general procedure). the water layer was extracted with chloroformx(3
To 0.025 mol (3.5 g, 3.2 ml) oD,0-diethyl phos- 5 ml). Thesolvent was distillecdff, the residue was
phite in 10 ml of anhydrous benzene was addedlistilled in a vacuum. Yield of compounth 5.8 g
0.05 mol (6.9 g) offreshly calcined powder of potas- (80%).
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Reaction of O,O-diethyl phosphite with N-tert-
butylbutyralimine (Ib). The reaction was carried out
as described above usiry025 mol (3.5 g, 3.2 ml)
of O,O-diethyl phosphite and0.025 mol (3.2 g,
3.9 ml) of N-tert-butylbutyralimine. Yield of com-
pound Ib 5.1 g (77%).

Reaction of O,0O-diethyl phosphite with N-cyclo-
hexylbenzalimine (Ic). The reaction was carried out
as described above usif®g012 mol (1.7 g, 1.6 ml) of
0O,0O-diethyl phosphite and0.012 mol (2.3 g) of
N-cyclohexylbenzalimine. Yield of compoundc
2.9 g (74%).

Reaction of 0O,O-diethyl phosphite with
N-phenylbenzalimine (1d). The reaction was carried
out as described above usin@025 mol (3.5 g,
3.2 ml) of O,O-diethyl phosphite andd.025 mol
(4.5 g) of N-phenylbenzalimine. Yield of compound
Id 6.3 g (79%).

Reaction of O,O-diethyl phosphite with N-tert-
butylfurfuralimine (le). The reaction was carried out
as described above usif®g025 mol (3.5 g, 3.2 ml) of
O,O-diethyl phosphite an@.025 mol (4.5 g) oN-tert-
butylfurfuralimine. Yield of compoundle 3.7 g
(76%).

Reaction of O,O-diethyl phosphite with
N-phenyl-3-pyridinecarboxaldimine (If). Likewise
was performed a reaction 00.11 mol (15.2 g,
14.2 ml) of O,O-diethyl phosphite andd.11 mol
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(20 g) of N-phenyl-3-pyridinecarboxaldimine. The
precipitate was filteredff, the compound obtained
was purified by recrystallization frorhexanetoluene
mixture (1:1). Yield of compoundf 27.6 g (78%).

Reaction of O,O-diethyl phosphite with N-cyclo-
hexylbutylidene-2-imine (Ig). The reaction was
carried out as describedbove using0.0125 mol
(.85 g, 1.6 ml) of O,O-diethyl phosphite and
0.0125 mol (1.9 g) ofN-cyclohexylbutylidene-2-
imine at room temperature for 18 h. To the solution
was added 10 ml ofvater, and the mixture was stir-
red till K,CO; dissolved. The organic layer was
separated, the water layer was extracted with chloro-
form (3x5 ml). The solvent was distilledoff, the
residue was treated with ether {30 ml). Yield of
compoundlg 2.8 g (77%).
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