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Dimethyl and diethyl e s t e r s  of 8-quinolyl(arylamino)methylphosphinic  acid were synthesized by the i n t e r -  
action of 8-quinolylazomethines  and dialkylphosphites in the presence  of the catalyst  sodium methoxides. 
On condensation of 8-quinolylaldehyde with dialkylphosphites the diethyl and diisopropyl e s t e r s  of a -  
hydroxy(quinolyl-8)  methylphosphinic acid were obtained. 

In continuing the invest igat ions of adding dialkylphosphites to azomethine groups [1] of he tery lazomethines  [2, 3], 
a study was made of the in terac t ion  of 8-quinol idenetoluidines  (o-, m -  and p - i somer s )  and 8 -qu ino l idene-n-an i s id ine  
with d imethy l -  and diethylphosphorous acids in the presence  of sodium methoxide. Dimethyl and diethyl e s t e r s  of 8 
quinolyl( tolylamino)methylphosphinic acid ( I -VI)and  8-quinolyl(n-methoxyphenylamino)methylphosphinic acid (VII, 
VIII) were synthesized.  

The es te r s  obtained, compounds I-VIII ,  are  c rys ta l l ine  compounds soluble in organic solvents  and not readi ly  
soluble in water. The major i ty  of these compounds are charac ter ized  in the form of p icra tes  (table). In addition, a 
study is being made of the chemical  p roper i tes  of 8-quinolylaldehyde [4]. By means  of adding dialkylphosphites to the 
carbonyl  group of the aldehyde, the diethyI and di isopropyl  e s t e r s  of ~-hydroxy(quinolyl-8)methylphosphinic acid (IX, 
X) were synthesized.  

CliOi i --  PO(OR) 2 
lX ,X 

IX R =  C 2 H5, X R = C3H7-i 

The es t e r s  of compounds IX and X are c rys ta l l ine  compounds, soluble in organic solvents and not readi ly  soluble 
in water. Their  p icra tes  have been obtained. 

The s t ruc tu res  of compounds I - X  have been confirmed also by IR spectroscopy.  In the IR spec t ra  of 8-quinol idene-  
m- to lu id ine  there is an absorpt ion band charac te r i s t i c  for the --CH-~-N - group at 1628 cm -i. In the spec t ra  of all the 
e s t e r s  of compounds I -VII I  there  are  wide absorpt ion bands of the N--H group in the 3298-3335 cm -1 region,  and in-  
tensive bands of the P-~O group at 1235-1242 cm -1 and the P--O---C group at 1038-1067 cm -1. There  is no absorpt ion 
band corresponding to the azomethine group. In the IR spec t ra  of the e s t e r s  of compounds IX and X are intensive wide 
bands cha rac te r i s t i c  for the hydroxyl group at 3225-3250 cm -i. The absorpt ion band of the P---O group is intensive and 
displaced toward the sma l l e r  f requencies  of 1200-1208 cm -1, which indicates possible associa t ion between the I>~O 
and O--H groups. The P--O--C group absorbs  at 1050-1075 cm -1. 

The synthesized phosphinic e s t e r s  of compounds I - X ,  like the der iva t ives  of quinoline [5], may be of in te res t  for  
the study of their  physiological  action. 

E X P E R I M E N T A L  

8-Qufnolylazomethlnes .  8-Quinol idene-p- to lu idine .  A mixture  of 1.0 g (6mM) of 8-quinolylaldehyde (mp 98 ~ C) 
and 0.68 g (6.35 mM) of p- to luidine  were heated for 30 rain in a boil ing water bath. Yield, 1.4 g (89.1%), mp 93-94 ~ C 
(from benzene). Found, %: N l l . 4 6 .  Calculated for C17H14Nz, %: N l l . 3 8 .  Picra te ,  mp 191-192 ~ C (from ethanol). Found, 
%: N14.57. Calculated for C17Hi3N 2 �9 C6H3N3OT, %: N 14.74. 8-Quinol idene-m-to lu id ine ,  yield, 90.0%. The viscous 
liquid was heated with activated carbon in ethanol. Found, %: N 11.1. Picra te ,  mp 191-192 ~ C. Found, %: N 14.86. 
8-Quinol idene-o- to lu id ine ,  yield, 83.0%, mp 103-104 ~ C. According to data in l i t e ra tu re ,  mp 105 ~ C. P icra te ,  mp 153 ~ 
C. Found, %: N14.62. 8 -Quinol idene-p-an is id ine .  A m i x t u r e o f l . 2  g (7.6 mM) of aldehyde and 0.94 g (7.6 raM) p-anisd ine  
in 4 ml of ethanol was heated in a boil ing water bath for 30 rain, yield, 1.6 g (80.0%), nap 98 ~ C (from ethanol). 
Found, %: N10.41. Calculated for C17H14N20, %: 1068. P icra te ,  mp 218-219 ~ C (from ethanol). Found, %: N 14.30. 
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T h e  D i a l k y l  E s t e r s  of 8 - Q u i n o l y l ( a r y l a m i n o ) m e t h y t p h o s p h i n i c  Ac id  
I 
CH--NtI~Ar 
PO(OR) 2 

Com- 
pound Ar 

i 
I i p-Tolyl 

II 

III m-Tolyl 

IV 

V o-Tolyl 

VI 

VII p-Methoxyphenyl 

VIII 

CH3 

C2H5 

CHs 

C2H5 

CH3 

C2H5 

C H3 

C2Hs 

Quantity 
of reacting 
SUbganCe,r Mp, o C 

meth- phos- 
ine plaite 

0,5 0.28 145--146 

0.5 0.34 95--96 

0.6 0,34 172--173 

0,5 0.34 153--154 

0.4 0.23 125--126 

0.4 0.27 89--90 

0.7 0,36 144--145 

0.5 0.28 125--t27 

formula --P' 
Empirical found 

CIoHs~NsOaP 

CslHssNzOsP 

CIgH~IN~OsP 

C21H~sNzOsP 

CIgHslNzOsP 

C21H25NeO3P 

C19HsINzO4P 

GstH~NsO4P 

8.72 

7.74 

8.89 

8.10 

9,02 

8.02 

8.60 

7.53 

c~ilcu - Yield 
at ed % 

8.71 83.3 

8.07 70.4 

8.71 60.0 

8.07 62.0 

8.71 70,0 

8.07 64.5 

8.33 76,0 

7.75 70.0 

Picrate of the esters 

mp, o C empirical formula 
founi'-- % lated 

C~gHstN2OaP.CsHsNa07 

C~IH25NsOsP.CsHsNsO7 

CI.HslNsOsP.CsHsNaOz 

CsIHs~NuQP.C~H~Na07 

C~gH=INsOsP.CaHsNa07 

C21HssNsOsP'CsHsN~Oz 

CIgH2IN204P'C~H~NaO7 

C2IH2sN~OiP'C6H3'N3Ov 

144--145 

143-144 

145--146 

136--13;7 

183--184 

160---162 

5,28 

5,23 

5.63 

5,09 

4.94 

4.65 

4.78 

4.58 

calcu- 

5.30 

5.05 

5.30 

5,05 

5.30 

5,05 

5.14 

4.91 
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Calculated for CITHI4N20 �9 C~H~N3OT, %N 14.26. 

Es te r s  of 8-quinolyl(arylamlno)methylphosphinic  acid (I-VIII). A 0.3 ml volume of a saturated solution of sodium 
methoxide was added to a mixture  of 8-quinolylazomethine and dialkylphosphorous acid (~25% excess) and the mixture  
was heated with s t i r r i n g  for 2 -3  rain at 80-85 ~ C. After cooling,the solid products  of the reac t ion  were washed with 
dry  e ther  (2 ml) and crys ta l l ized  f rom benzene (with activated carbon). Substances V and VI were extracted f rom the 
viscous react ion mixture  with dry  diethyl ether  (10 ml). After evaporat ion of the solvent the reac t ion  mixture  was 
subjected to a s imi l a r  t r ea tment  and compounds V and VI c rys ta l l i zed  on standing. The picra tes  were obtained in a 
xylol solution in the form of an oil and crys ta l l ized  f rom ethanol (table). 

Diethyl es te r  of ~-hydroxy(quinolyl-8)methylphosphinio aoid (IX). A 0.3 ml of volume of a saturated solution of 
sodium methoxide was added to 1.0 g (6 mM) of 8-quinolylaldehyde and 1.1 g (25% excess)  of diethylphosphorous acid. 
In order  to te rmina te  the react ion,  the mixture  was heated for 2 - 3  rain at 80-85 ~ C. After cooling, the solid product 
was washed with dry ether  (1.5 ml). Yield, 1.4 g (74.5%), mp 105-106 ~ C (from dry  acetone). Found, %: P 10.37. 
Calculated for C14HlaNO4P, %: P 10.50. The picrate  was obtained in a xylol solution in the form of oil. It was c ry s t a l -  
l ized f rom ethanol, mp 137-138 ~ C. Found, %: P 5.70. Calculated for C1, HlsNOcP �9 C6H~N3OT, %: P 5.90. 

Diisopropyl e s te r  of c~-hydroxy(cluinolyl-S)methylphosphinic aoid (X), The compound was synthesized in an 
analogous manner  to compound IX f rom 2.0 g (1.2 mM) aldehyde and 2.3 g (10% excess) diisopropylphosphite.  Yield, 
2.1 g (51.0%), mp 116-117 ~ C (from acetone). Found, %: P 9.28. Calculated for C16H22NO4P, %: 9.51. Picra te ,  
mp 161-162 ~ C. Found, %: P 5.28. Calculated for Cl~Hz2NO4P �9 C6H~N~OT, %: P 5.61. 

IR spec t ra  of compounds I - X  were recorded in a UR-10 spectrophotometer  in the form of suspension in vasel ine 
oil, and liquid azomethine was recorded in the form of a film. I wish to express  my thanks to V. S. Vinogradova for 
measu r ing  the IR spectra .  
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