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Various methods have been used for the preparation of organotin esters,
such as the reaction of organotin oxides or hydroxides with carboxylic acids or that
of organotin halides with organic acid salts. The latter reaction is usually carried
outin aninert solvent at reflux temperature’. It is the purpose of this paper to describe
an efficient, low temperature procedure for the synthesis of organotin esters. This
method is based on the principle of the interfacial polymerization technique in which
two reactive components are brought into reaction at the interface between two

TABLE 1
TRIBUTYL AND TRIPHENYLTIN ESTERS OF CARBOXYLIC ACIDS

Acid® M.p. {°C) Yield (%)

Tributyltin esters

Succinic 91-3* 89
Adipic 104° 93
Terephthalic 78° 94
Fumaric 128* 98
Sebacic 100-1* 83.5
Phenylacetic 61-2° 100
Crotonic 81-2* 88.5

Triphenyltin esters

Acetic 120-2¢ 91.5
Chloroacetic 160-1¢ 89
Propionic 122-3¢ 95
Benzoic 82-4° 89
Succinic 15457 88
Adipic 166-7¢ 79

< In case of dicarboxylic acids, the data given are for the diesters. > Same m.p. as reported in the literature®.
< Same m.p. as reported in the literature’. ¢ Previously reported® m.p. 182—3°. Recrystallized from chloro-
form/ether. (Found: C, 54.10; H, 3.97; Cl, 8.38. C,oH,,ClO,Sn calcd.: C, 54.16; H, 3.83; Cl, 7.98%.)
¢ Same m.p. as previously reported®. / Recrystallized from n-propanol. (Found: C, 59.13; H, 4.00; Sn,
29.1. C4oH3,0,Sn, caled.: C, 58.86; H, 4.16; Sn, 29.17,.) ¢ Recrystallized from n-propanol. (Found: C,
50.44; H, 4.50; Sn, 28.2. C4,H,30,5n, caled.: C, 59.75; H, 4.50; Sn, 28.1 %)

* Taken in part from the Ph.D. thesis to be submitted by D. W. to the Senate of the Hebrew University
of Jerusalem.

J. Organometal. Chem., 9 (1967) 83-88



W ~yypautodar A[snoaid se d'wi swieg ,
N %570} punoj ‘1107 'Po[Bd: S ; 'INIXIU UONOBAL B WO 1n0 parvjidionad 19182 Ay, , 'TUIA[OS 5B Ja130 wnsjonsad Fuisn 40 48 1IN0 PaLIIED SBMm UoloLsy |, ..o%o:onﬂ
<  Asnotaoad se 'diw awng , “Jusafos oruedio sy Jo uonuiodeas U0 PaUIRIQO SvM 19153 SY, , "TUSAJOS ST OPLIOJDIp JudlAYIaw Fulsn ,HT 38 N0 PILIIED UOHIBAY ,
R
g (8Lze) (L) (6122)
S 8'LT 6'0¢ 087 e 88 ouBXaY-U/ou0IRIY ¢zl ¢ 1OHD
3 (ev7) (zsvn) (69°€) (0e't)
5 99t 161 ¥$°¢ 00'sy 001 19110 Wnojosd 1-06 ao” H2DI1D-0
! 06 — o£2) ¢ H°D
m Hyoto)ustin
m (831) (er'y) (bLy) (L)
a FLYAl 05y 199 951y 001 auzZuaqoIoNyD) 4 " HPD'OSNH-d
. @) (86°) (08'€S) 1oyio wingjotjad
m [1¥44 9’ $9'€S 001 fouoiay A3 (Ko 9-691 +HO)HO*H®)
(8'712) (rocr) (8L'%) (95'8h)
4 ¢4 $S€l 18 b9'8p £8 sueydoy S-b3 < THDID-0
m (1'81) (ss°9) (99°¢) (zeop) e
< I8l 628 68°€ 91'0b 68 auazuag 8-L81 " HOH("ON)-s'€
017) (s6't) (9v) {sL9t) :
Loz o1’ (AR’ 59 8 2UL39005] 7071 2" HPONZ O
(0'12) (s6h) (09%) (sL'9p) ,
0T 92§ Ly 0Ly (8 audzuag 6-812 s H*ON*O-d
88 aueN00s] Pt #HOD
Yypto)ustng
(‘paa) (‘payma) (‘papwa) (‘pajuo) (‘paywo)
punof punof punof punof punef Axv wodf GOV !
usY, 12% N% H% % p1atk paziisdioay AW |

84

SOV DITAXOTUVD 40 SHILST NILTANIVIA

7 274VL

J. Organometal. Chem., 9 (1967) 8388



85

PREPARATION OF ORGANOTIN ESTERS

‘z1Pottodas £snojaaad se d'w WES ; JUDAJOS 5B 3pLIO[Yd uaAylow Juisn ‘407 18 INO PILLIED SBM UCHORDY , ‘% 8T'L ‘POIED ‘Y, S0'8 PUNOY i § , AANMIXIL
uonaedl 3y wodj parendioard 12159 3Y I , JUIA[OS Y3 JO UOLILIOAEAD UO PAUIRIO SEM 19]5D DY I, q UIA[OS SB 19112 wnafojad Buisn |0 1B INO PaLILLd sEM UONOEIY ,

(0'8¢) (s9'z2) (zs€) (€0€2)

0'8¢ 16'TT or's et 0£9 L8 AuBXIH-U §91 " IOHD

(6'€) (st'or) (11'p) (18'8¢)

P'SE 6L°01 LIy L8'8¢ 629 001 U0y -1L1 o H?D1D-0

88 eIt ¢ H™D

0X¥o%oustia)

(692) (Lre) (p¥'s) (v8°0p)

W£'97 e o1's W01y 029 86 7057 » H'DPOS*HN-d

(00g) (8€'9) (10'6%) 10110 wnajosrod

£0€E 919 ey £29 66  fouoioy [Aye Ao 061 »(HOYHO*H®D

(00g) (¥6'8) (ss's) (e'sh)

0'6Z LE'6 8y's 8T'Sh 0£9 16 lipe) s Bt z-18 gt HP10-0

(€92) (619 (s9't) (¥8°65) _

092 0€'9 L9y 80°0b ££9 L6 2uBj00si/audzuag $~40T »"H’O**ON)-s'c .

(T67) (vv'e) (ov's) (o7vh)

I'62 19' bb's b 0£9 L6 auejo00s] 6-8p1 2 H*D'ON-t

(Ter) (htc) (ov's) (97vp) :

0’62 09'¢ 1¥'s 6¢'vh 8¢9 001 auwidayfoudzusg L81 2 HO'ON-d

(€ze) {€z61) (s1°5) (s5z¢)

€€ £L81 06’ $9'7¢ 019 S8 261 +HOD
04 (yotoustng)

(‘powa) (pawa) (‘popo) (‘potpa) (‘poyoo) (1 -tu0)
punof punof punof punof punof ‘A (%) uiodf (Do)
usy, 10% N7 H7% 0% lg-Q-ug P12k pazijjvisiaay L7 |

SAIDV DITAXOHYUVD {0 SYZLST AINVXONNYISIA TANTVVYHIAL

t 41dvL

J. Organometal. Chem., 9 (1967) 8388



36 M. FRANKEL, D. GERTNER, D. WAGNER, A. ZILKHA

immiscible solvents?:>. The reactive organotin compounds used were trialkyl- or
triaryltin chlorides, dialkyltin dichlorides and tetraalkyldichlorodistannoxanes, each
of which, dissolved in an inert organic solvent, was added, at temperatures between
0-20°, under stirring to an aqueous solution of the alkali metal salt of the respective
organic acid, dissolved in water. The reaction is very fast, being practically complete
within about 1 or 2 minutes, as indicated by the amount of chloride ion liberated
into the aqueous phase. The organotin esters either precipitated out from the reaction
mixture or were recovered in high yields (80-100%) after evaporation of the organic
layer (cf- Tables 1, 2, 3). By this method organotin esters of various structures were
synthesized, some of which were already prepared by different procedures?, while
others are described here for the first time.

In order to find out whether side reactions occurred between the organotin
halide and water, these substances were treated with water under the same experi-
mental conditions. With tributyltin chloride and tetrabutyldichlorodistannoxane no
reaction appeared to take place even after 1 hour, as concluded from the absence of
chloride ions in the aqueous phase. With dibutyltin dichloride, tetrabutyldichloro-
distannoxane was obtained in good yield, and the aqueous layer was found to contain
chloride ions, the amount of which was in agreement with the following equation:

]|3u Bu
1
H,0+2 Bu,SnCl, — Cl—S'n—O—§n—Cl +2 HCl
Bu Bu

This reaction is very fast, as indicated by the amount of the chioride ions liberated
into the aqueous phase ; it appears to be practically complete on mixing the reactants.

In spite of the fast hydrolysis of the organotin dichlorides in water, the reaction
between dialkyitin dichlorides and alkali metal salts of carboxylic acids gave esters
in high yields, having the structure: R,;Sn(OOCR’), and not that of tetraalkyl
dicarboxy-distannoxanes: R'"CO,—SnR,—0O—-SnR,—Q,CR’". This fact shows that the
reaction of organotin halide with carboxylate anion is faster than that with water,
even though the concentration of the latter, being the medium for the reaction, is much
greater than that of the former. This is in accordance with the nucleophilic constants
of carboxylate ions. Thus, e.g., the acetate* ion has a nucleophilic constant of 2.72.
It may be mentioned here that the reaction between dimethyltin dichloride and some
carboxylic acids in the presence of ammonia in aqueous solution was found to yield
in many cases tetramethyldiacyloxydistannoxanes®.

The structure of the dialkyltin dicarboxylates was proved by elemental
analyses, and by comparison of their physical properties, including m.p., mixed m.p.
and IR spectra, with those of tetraalkyldiacyloxydistannoxanes prepared by the
“interfacial” method using (R,SnCl),O as starting material. The most characteristic
difference was the appearance of an absorption band near 600 cm ™, known to origi-
nate from the Sn—O~Sn bond® which appeared only in the compounds prepared
from (R,SnCl),O (Fig. 1). Additional evidence for differences in structure was
obtained from comparison of the X-ray scattering patterns of the two esters of o-
chlorobenzoic acid, dibutyitin bis(o-chlorobenzoate) and tetrabutylbis(o-chloro-
benzoyloxy)distannoxane, synthesized from dibutyltin dichloride and tetrabutyl-
dichlorodistannoxane respectively, which were recrystallized under the same condi-
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Fig. 1. Infrared spectra of dibutyltinbis{p-nitrobenzoate) (below) and tetrabutylbis(p-nitrobenzoyloxy)-
distannoxane (above).

tions. Without entering into the question of interpretation of these patterns, it is
clear that they originate from different compounds.

EXPERIMENTAL

In the following a general procedure for the preparation of the organotin
esters is given; the results being summarized in Tables 1, 2, 3.
The respective carboxylic acid (0.01 mole, or excess) was suspended or dissolved
in water (30 ml) and neutralized to phenolphthalein with sodium hydroxide (6 N).
A solution of the organotin halide in methylene dichloride (50 ml) or in petroleum
ether (50 ml, 0.01 mole in the case of monocarboxylic acid and 0.02 mole in the case
of dicarboxylic acid) was added with strong stirring at 0° or at room temperature.
After stirring for 30 min the organic layer was dried and evaporated to yield the
almost pure ester. In certain cases (see Tables) the ester separated out from the reaction
mixture and was filtered, washed with water and recrystallized.

SUMMARY

The “interfacial polymerization” method was utilized for the preparation of

J. Organometal. Chem., 9 (1967) 8388
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organotin esters. Trialkyl- or triaryl-tin chlorides, dialkyltin dichlorides and tetra-
alkyldichlorodistannoxanes, dissolved in an inert solvent, were reacted with an

aqueous solution of an alkali metal salt of a mono- or dicarboxylic acid, to yield
the organotin esters in high yields.
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