
ORGANOTJN POLYESTER DERIVATIVES OF BJFUNCTIClNAL ACIDS 
CONTAINING SILZCON 
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TIN POLYESTERS OF WLJNCTIONAL ACIDS CONTAINING Si 443 

Fram the range of polymers prepared it may be seen that the melting points of 
the polymers having diethyltin groupings melt at a higher temperature than those 
having dibutyltin. Polyesters having -%-O-SW linkages melt at a higher tempera- 
ture than those having -SW linkages. Polyester derivatives of the para acids have 
higher melting points than the corresponding derivatives of the orfJln acids. 

The polymers are usually solubie in benzene. chloroform, dimethylformamide 
and rrdichlorobenzene, and are only slightly soluble in acetone. The polymers are 
thermoplastic and can be cast into films. The polymers had a low relative viscosity in 
benzene, and had a low molecular weight (2000-2400). 

EXPERIMENTAL 

Melting points were determined on a Fisher-Johns apparatus. Bis{p-tirboxy- 
phenyl)dimethylsilane4 and bis(p-carboxymethylpl~enyl)dimethylsilarte5 were prc- 
pared as previously described. The dto isomers which are new compounds were 
prepared as described below. 

o-Chlorotoluene (363 g; 2.88 moles) (Fluka Puriss) in dry ether (250 ml) W;IS 
dropped with efficient stirring during 2.5 h into lithibm wire (40 g: 5.76 moles) in dry 
ether (500 ml) ai - 10” under argon atmosphere. The reaction mixture was then 
stirred at roum temperature for 14 h, cooled to - 10’ and 3 solution oT dimethyl- 
dichlorosilune (156 g; 1.23 moles) in dry ether (SUO ml) was added dropwise during 
2.5 h and the reaction mixture was stirred at room temperature for 20 11. Exscss 
lithium was filtered off on glass wool under argon. and the solution treated with ice 
water, The ethereal layer was separated, washed with water. 5 ‘.,; hydrochloric acicf 

followed by 55:sodium hydroxideand water.drird (calcium chloride)and ovaptwtcrf. 

Dimethylbisfo-tolyl)silane was collected at 143”/3 mm. yield 22 I g (7h”J: ttt: := t 3711 

(Found: C. 80.95; H, 8.46. C16H20Si calod.: C. 80.0; t-l. H,.34”,,.) 

To a solution of dimethylbis(o-tolyl)silune (96 g; 0.4 mole) in dry c;lrbon 
tetrachloride (400 mf), IV-bromosuccinimide (142.4 g; 0.8 mole) was added followed 
bydibenzoylperoxide(2 gland themixturewasstirrcd and heated to rellux.A vigorous 
reaction set in. After the reaction subsided the heating and stirring was continued 
for 4 h, and the reaction mixture was cooled and filtered. The filtrate wits washed with 
2.5 “/) sodium hydroxide solution, followed by water and dried over calcium chluridc. 
The carbon tetrachloride was driven off and the residue fractionally distilled. Thr 
lachrimatory bis[o-(bromomethyl)phenyi]dimethylsilane (I 19 g; 75”;;) passed itI 
19%207/2 mm and solidified on standing, m.p, 34-35”. It is soluble in petroleum ether, 
and partially soluble in alcohol. (Found : C, 48.62; H, 4S4; Rr, 40,8 1. C,,,H, ,Hr,Si 
calcd.: C. 48.24; H, 4.52; Br. 40,20’?,:.) 

To a stirred solution of sodium cyanide (27 g; 0.55 molt) in WittL’r (15 ml), 

bis[o-(bromomethyljphenylJdimethylsilane (99.5 g; 0.25 mole) and ctl~~nl (30 rnr) 
was relluxed for 5 h. The alcohol was distilled off, the residue cooled, filtcrcd. and the 
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s&s washed with ether. The organic layer of the filtrate was separated and the aqueous 
layer extracted with ether. The combined organic layers were dried over sodium: 
sulphate and fraCtionally distilled. The bis[o-(cyanomethyl)phenyljdimethylsiIane’~ 
(37-3 g; 51 ‘x) passed at 210-234”/1 mm and solidified on cooling, m.p. 73’ after 
standing under petroleum ether. (Found : C, 74.19 ; I-I, 6.32 ; N, 9A6. Cl& ,sN$i 
cakd. : C, 74.48 ; I-I, 6.21; N, 9.66 %.) 

l3is[u-(cyanomethyl)phenyl]dimethylsiIane (27.3 g ; 0.094 mole), ethylene 
glycof (200 ml), potassium hydroxide (28 g), and water (40 ml) were heated under 
reflux for 18 h. The reaction mixture was cooled and acidified with 1 : 1 hydrochloric 
acid (about 200 ml). The bislo-(carboxymethyI)phenyl]dimethylsilane was taken up 
in ether, and the acid was extracted from the ethereal solution with 2,5 “/, sodium 
hydroxide solution, decolourized, and precipitated by addition of hydrochloric acid, 
filtered off and washed thoroughly with water ; yield, 13.9 g (45 %) m.p. 178* on 
recrystallkttion from methanol-water, followed by recrystallization from aqueous 
ethanol and washing with chloroform. (Found: C, 65.50; H, 6.07; neutralization 
equivalent, 167. C , flH #,$i c&d. : C, 65.85 ; H, 6.10 ?d ; neutralization equivalent, 
164.) 

To a solution of dimethylbis(o-tolyI)silsne (20 g ; 0.083 mob) in pyridine 
(SO ml) and water (60 ml), potassium permanganate (60 g; excess) was added in 
portions of 4-7 g, with eficient stirring during 50 min. The reaction mixture was 
heated trnder refhcx fur 2 h, filtered, and excess permanganate in the filtrate was 
destroyed by addition of a 15 2, hydrogen peroxide solution (about 10 ml), and the 
precipitated manganese dioxide was ftltered off, and the filtrate evaporated in vacua. 
The residue was dissolved in sodium hydroxide solution, washed with ether, decolour- 
i;r,cd, and acidified with hydrochloric acid, The bis(o-carboxyphenyl)dimethylsilane 
was fiftcrcd off and washed thoroughly with water, yield 14.4 g (58 ‘x); mp. 243’ c>n 
rccrystalkrtion from aqueous methanzf, and washing with chloroform, (Found : C, 
64.31; l-l, 5.08. Cr6H1~104Si c&d.: C, 64,OO: H. 5.33%,) 

The interfacial polymerization technique is illustrated in the following typical 
example. Thr preparation af the other polymers is given in Table 1. 

Eis(p-carboxyphenyl)dimethyMane (1 .UO g ; 3.33 mmoles) suspended in 
wutcr (2 ~1) was neutralized to phcnolphthalein with aqueous f N sodium hydroxide 
and thuo brought into solution, n-Dibutyltin dichloride (1.01 g; 3.33 mmoles) in 
petroleum ether (4#-60’) (25 ml) was added with vigorous stirring at 0”. The poly- 
(di-n-butyltin) ester of bis(~curboxyphenyl)dimethylsilane precipitated immediately. 
The polyester wus filtered off, washed with water, acetone and petroleum ether, yield 
WH p (55 tv,), m.p. about 100”. The polymer is soluble in carbon tetmchloride, chloro- 
form, benzene. dimethylformumidc and o-dichlorobenzene, It is slightIy soluble in 
arctone. [Faund : C, 54.29 ; H. 5.60, (Ca,H,&+SiSn),, calcd. : C. 54.27 ; H, 6.03 “/;;.I 
Qn evJrpr~ration of the organic layer n viscous oil remained (Found: C, 53.41; H, 
7.1 l y,,.) 



TIN POLYESTERS OF BIFUNCTIONAY. ACIDS CONTAINING si 445 

The same reaction conducted in carbon tetrachloride gave a polyester. m-g. 
about 80”. (Found : C, 54.26; H, 6.34 o/o,) Rast and VP0 molecular weight determina- 
tions gave molecular weights of 2200 and 2300, respectively. [q& in benzene = 
0.038 dl/g (c=O.4 g/ml)]. 

The same procedure was used with only sfigflt modifications to obtain tflc 
polyesters summarized in Table t. 

SUMMARY 

The interfacial polymerization technique has been used in the prepncttion of 
organotin polyesters having both silicon and tin in the polymer hilckbonc. Dialkylrin 
dichlorides or tctraalkyldichlorodistannoxanes dissolved in an organic solvent 
immiscibIe with water were brought into reaction with the sodium s&s of bis[r+ 
(carboxymethyl)pf~enyl~- and bis[p-(carboxymetl~yI)phcnyljdimetf~yJsilane. The 
pofyesters had a low molecular weight and were thermoplastic and soluble in bcnxnc. 
chloroform, etc. Their melting points depended on their composition. 
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