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Abstract 

A new organotin substituted alpha-anilino methyl- 
phosphonate was prepared and was characterized 
by ‘Hand 13C NMR spectroscopy. 

Introduction 

Organic phosphorus compounds have become 
increasingly important in recent years, being used 
as antioxidants, corrosion-resistance stabilizers and 
plasticizers, as well as insecticides [l-3]. Introducing 
biocidal organotin groups [4] into phosphorus 
compounds could possibly enhance their biocidal 
activities. 

Results and Discussion 

A series of novel tri-n-butyl stannyl phenyl sub- 
stituted methylphosphonates via Schiff base have 
been prepared (X). 

when R = H I 
= 3-Cl II 

= 3-Br III 

= 4-Br IV 

R = 3-NO2 V 
= 3-CH3 VI 
= 4-CH3 VII 

= 3,4,5-0CH3 VIII 

The active tin alkyl groups were first attached 
to the meta position of the benzene ring [5] and 
the resulting aldehyde was then allowed to react 
with aniline and with a selected substituted aniline 
[6] such as aniline, m-chloroaniline, m-bromoaniline. 
p-bromoaniline, m-nitroaniline, m-toluidine, p-tolu- 

0020-1693/89/$3.50 

idine and 3,4,5_trimethoxyaniline giving a highly 
substituted Schiff base (imines) which is reacted 
directly with a phosphited ester such as diphenyl 
phosphite resulting in a solid product (see Scheme 1 
and Table 1). 
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Scheme 1. 

TABLE 1. Physical properties of the title compounds 

Number R Melting 

point 

(“C) 

Yield 

(%) 

I H 37-40 55 

II 3%1 94.6 43 

III 3’-Br 91.1 56 

IV 4’-Br 84.4 65 

V 3’-NO2 86.9 62 

VI 3’-CH3 58 41 

VII 41CH3 80.6 50 

VIII 3’,4’,5’-OCH3 67 63 

The title compounds have been isolated in almost 
quantitative yield. The stoichiometry of the com- 
pounds was established by elemental analysis; further 
evidence was obtained from ‘H and 13C spectra. 
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Generally the assignments of the 13C resonances 
for tin-phosphorus compounds (Table 2) in which 
more than three benzene rings are found are very 
much more difficult than for the starting compounds 
[tri-n-butyltin chloride, benzaldehyde, m-(tri-n-butyl- 
stannyl)benzaldehyde, aniline, m-chloroaniline, m- 
bromoaniline, p-bromoaniline, m-nitroaniline, m- 
toluidine, p-toluidine, 3,4,.5-trimethoxyaniline, and 
diphenyl phosphite] (Table 3) because, excluding 
the quaternary carbons, the 13C chemical shifts 
for the ring carbons in 1, 2, and 3 and its derivatives 
are spread over c. 18 ppm, compared with the 13C 
of the starting material in which only one benzene 
ring is found. 

Assignments of the 13C chemical shifts of ring 1, 
2 and 3 are based on comparisons with those re- 
ported [7-161. 

The quaternary carbons C-l, C-3, C’-1, C’-3, C’-4, 
Cl-5 and C”-1 are readily identified since they are 
less intense and almost invariant in position, com- 
pared with other signals as a result of long relaxation 
times of the quaternary carbons [17, 181. The 
13C spectrum of diphenyl-1-(4-bromoanilino)-1-[3- 
(tri-n-butylstannyl)phenyl]methyl ,thosphonate in 
CDC13 (Fig. l), shows that the C signal of Co 
appears at 6 53.15 and 59.32 ppm, which indicates 
a clear spin-spin coupling between 31P and 13C. 
1J(31P-13C), 154 Hz was obtained from the NOE 
spectrum. 

The carbon rings values were confirmed by using 
the substituent chemical shift (SCS) effect of the 
-SnBu:, -N-R, (@0)&P(O)-CH groups on the 
ring carbons, in comparison with the parent com- 
pounds. 

However it has been found that the substituent 
chemical shift (SCS) effects for the above mentioned 
groups are additive in all positions. It is worth noting 
that the 13C chemical shift of C,, in which the phos- 
phorus atom directly, bonded to it generally appears 
as a doublet centered at 6 55.50 ppm. This doublet 
is separated by 154.00 Hz. As expected the carbon 

of Co, appears as a single peak coupled with the 
adjacent phosphorus-31 atom (I= i, 100%). 

13C spin-spin coupling constants involving 31P 
have been used during the rapid growth of organo- 
phosphorus chemistry, particularly for biological 
molecules such as the nucleotides, phospholipids 
and the title compounds which contain phosphorus. 
13C-31P spin-spin interactions have frequently 
been used as a probe and also used to identify car- 
bons near the phosphorus atom. ‘J values 
13C) for phononates (of analogous system) e.g. 

?I(“P- 

CH3 
I 

Cl-l,-O- b - 0 

0CH3 

have been reported [19,20]; ‘J~H, 128 Hz; ‘Jpc, 
142.0 Hz (P-CH3). The ‘.Jpc value lower than that 
observed for the title compounds, ‘Jpo 154.00 Hz, 
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TABLE 3. 13C NMR data of the starting compounds 
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Compound Sn-CH2 -CH2CH2 -CH3 Co Cl c2 c3 c4 CS c6 

Organotin and benzaldehyde 

CH3CH2CH2CH&Cl 27.84 26.84 13.63 
17.96 

9 
CH 29.07 27.39 9.69 

13.68 

136.90 129.70 139.00 134.20 

192.17 135.60 137.68 143.55 142.61 128.40 129.45 

Aromatic amines 

o- 0 NH, 

NH, 

NH2 

Br 

Br 0 NH2 
u 

CH, 
-o- 

0 NH2 

CH,O 

146.48 115.96 129.27 118.32 129.21 115.96 

147.71 114.82 134.67 118.23 130.27 113.18 

147.77 117.70 122.92 121.17 130.47 112.49 

145.36 116.65 131.97 110.18 131.97 116.65 

147.48 108.95 149.8 113.06 129.85 120.63 

146.42 115.83 138.91 119.29 129.70 112.18 

143.78 129.74 115.24 127.74 115.24 129.74 

142.96 98.78 152.89 119.00 152.89 98.78 

Diphenyl phosphite 

:: 
(C6H@)$‘H 

149.30 120.76 131.84 
149.00 120.48 131.84 

127.60 

may be due to the difference between the methoxy Analysis of the NOE spectra of the title com- 
and the phenoxide groups attached directly to the pounds in particular Co, which appear as doublet 
phosphorus atom or may be due to the stereospecific of doublets as a result of phosphorus-31 and proton 
nature of rJoP which was reported [21,22] for coupling to Co (rJPo= 154.00 Hz, ‘JC~= 155.26 
exocyclic carbon bound to phosphorus in phos- Hz) gave a ‘J(C-H) value in agreement with those 
phenate oxides. obtained for a similar system [9]. 
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Fig. 1. 13C NMR spectra for diphenyl-1-(4-bromoanilino)-1-( 3-(tri-n-butylstannyl)phenyl]methylphosphonate. 

The 13C signal of the imine group -C=N of com- 
pound Y (Scheme 1) shows only one signal at 6 
161 .O ppm, which indicates the existence of one 
isomer. 

Experimental 

Organotin substituted alpha-aniline methyl phos- 
phonate such as diphenyl-l -(4chloroaniline)-l- [3- 
(tri-n-butylstannyl)phenyl]methylphosphonate was 
prepared as follows. 

Preparation of 2-f 3-( Tri-n-bu tylstannyl)] I ,3-dioxo- 
lane 

Ten g (0.03 mol) of tri-n-butyl stannyl chloride 
in 30 ml THF was allowed to react with an equiv- 
alent amount of a Grignard reagent prepared from 
2-(3-bromophenyl)2,3-dioxolane. After the reaction 
was completed the mixture was hydrolyzed and 
washed with saturated ammonium chloride solution. 
The organic layer was separated and the aqueous 
layer was extracted twice with 70 ml of benzene 
and the combined organic layers were dried over 
MgS04. The solvents were stripped off using a vacu- 
um aspirator and the remaining liquid was twice 
fractionally distilled under reduced pressure to give 
9.93 g (73% yield). 

Preparation of 3-(Tri-n-butylstannyl)benzaldehyde 
This was prepared by dissolving 2-[3-(tri-n-butyl- 

stamryl)]1,3-dioxolane in 100 ml THF, 50 ml of 
water and 1 g of p-toluensulfonic acid; the solution 
was gently refluxed under an inert atmosphere. 
After 48 h, the organic layer was separated and the 
aqueous layer was extracted twice with 50 ml por- 
tions of benzene and the combined organic layers 
were dried over MgS04. The solvents were stripped 

off and the remaining liquid was fractionally distilled 
at reduced pressure to give 89-93% yield of a color- 
less compound, b.p. 140-142 “C/O.07 mmHg. 

Preparation of Diphenyl-1-(4-chloroaniline)-I-(3-(tri- 
n-butylstannyl)phenyI/methylphosphonate 

In a 25 ml conical flask, 1 .O g (0.003 mol) of 
m-(tri-n-butylstannyl)benzaldehyde was placed and 
to this was added one equivalent 0.58 g (0.003 mol) 
of p-bromoaniline. The mixture was gently heated 
on a hot plate, with occasional stirring to give a 
Schiff base which was reacted directed with one 
equivalent 0.7 g (0.003 mol) of diphenyl phosphite, 
the resulting mixture was stirred until the viscosity 
of the media increased. After a few ml of methanol 
were added, the solution was stored in a refrigerator 
for a few days until a precipitate was formed which 
was filtered and recrystallized two times from meth- 
anol. The resulting product was obtained as a white 
solid substance in yield up to 63%, m.p. 84.4 “C. 

‘H NMR Spectra 
‘H NMR spectra were measured on a Jeol JNM 

FX-100 spectrometer operating in the Fourier trans- 
form mode. All the spectra were recorded at ambient 
temperature. 

‘3C NMR Spectra 
Natural abundant r3C NMR spectra were recorded 

at 25 MHz using a Jeol JNM FX-100 instrument 
system operating in the Fourier transform mode. 

All the spectra were recorded at ambient tem- 
perature 25 “C, the compounds dissolved in CDC13 
(concentration 50 to 100 mg in 2 ml solvent using 
a 10 mm diameter NMR tube). 

Chemical shift data of the r3C NMR spectra 
were determined relative to the internal standard 
TMS. 
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Nuclear Overhouse Enhancement (NOE) Measure- 
ments 

The absolute NOE determined at 25 MHz was 
recorded after gating the decoupler to allow inter- 
rupted (pulse modulated) ‘H decoupling. Using the 
technique of decoupling just before the short r3C 
pulses and during short (>l s) acquisitions of the 
free-induction decays, while leaving the decoupler 
off for the longer (G4 T,) pulse intervals, allowed 
direct measurements of the NOE values from the 
‘H decoupled spectra [ 171. 
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