CEAPTER « 1V

On preparation 61’ organotin carbozylates by the
reaction of organotin hydroxides with osters.
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Iv & Introduetion s
Despite the sremendous amount of work slready done on opgae

notin cerboxyletes, interest in compounds containing 0CcOSnRg
group still continunes. This 1s pértly‘due to the growing importance
of diffent types of orgenotin carboxylates in the industry and
agriculture, and partly due %0 the variety of structural features
found in organctin cerboxyletes,. '

Orgenotin carboxylstes are genarally'prepared by the reasction
of orgsnosin oxides or hydrozides w&th-earboxylic sclids and thelr
suhydrides (1+10) ¢ | |

N ‘ . . ‘
FgSn0SnRy + ZRCOCH —>2RgBalCOR + B0 (1)
FgSHUSnRg + (RCO)p0—>ZRaSnOCOR ' (2)
RpSn0 + 2 R COOH ——> RpBa(dCOR )p+ HoO (@)

The water produced 1n'these roactions 1s removed usually be azeow
tropic distillation or alternatively by refluxing at higher

temperature

(11) o .
Bug&nOSalug + <__\> coon 100 - 10C

2 @Hcoosmma @
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Recently o number of tin thiophene c&rbaxgla%ek(%) of the type 1
and II have been prapared from shlophene carboxylle scids and RySACH
or (Rgin)g0, |

N\ / \__/ R o Butle ot
- S0 ete
m(“ ‘ co0SnR RSO t Jcoos R ’ )
PR LAWY \.é 3 3'\ OC S; A 3
(I (14)

Qrgaﬁatin carﬁoxﬂams heve 2150 been prepared by the resetion of
the corresponding orgenotin hslide with the alkell metal or silver
‘salt Of carboxylic scids either by stirring the resctents in mixtures
of organic/ sguecus medium et room temperature or by vrefluxing the

mixture (9418-14). This method represented as

/ !
Be8aX + R COGM = Ry5nUCOR + MX (8)
A B & Nn, K, 4g§ X & Halogen

1s frequently used for iis slmplicity. ‘

The ability of carboxylic aecids to cleave metal carbon
bonds 48 the basis of yet ancther method for the preparstion of
organotin carboxylates (15,16) = |

! : - § L e t ‘ s .
RgSa + R GOOH - RgSn0COR + RH . (6)
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The cleavage of organie groups depends oa the acid strength, néimre
of the groups R end R' sud aléo on temperature (17 - 19), mei
groups ére cleaved mope readily than nc’»rmai alkyl groups but less
readily then phenyl groups. Pb(0OAc)g hBas alse been used for acylation
of RgSril, RoSnHg ,(RaBnjg 4 BgSn and (RgSa)g0 (20)..

uivila (21) showed that the reaction ¢f organotin hydrides
with carboxylic acids produces carboxylates secording to £ollouing

equations s

I} []
BySri + R COOH —>RgSnOCOR + By, %))
!
RoSallp + SR COUH — RgSn(OCOR )p + SHg (e)
I ¢ .
RySa(0C0R) o RpSnklyBRpGnH( 0GOK ) (9)

with 41 n =« butyl tin dihydride, the intermediste hydride acetate

decomposes tO tetra n « butyl dlacetate.

2 Bugbully + 2 CH,C00H —> 2 BugSaH(0Ac) + Hg (10)
| 2 BueSnH(O4c) —— BuoSn——Sniu
£ N (11)
OAe Qac

Using similer methods 1,2 dlcarboxylates have been
prepared (22 = 24)

2 R,8nH, + 2 K COOH —>R Sn—— Sk

| + 34, -(12)
OGUR  OCOR
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The nnture of the proﬁucns sometimes degands on she carbsxylic acld,
Aetion of banzoyl pemxida on di-n-mtyl tin dmydride also progduces
the 1,2 dibanzoate (25). A

' Hslo earboxylam der:!.vauives of arganomn compounds sre most
conventently _prepared by heat;izag, equim@lecular ;nixtura of the
dihslide and the carboxylate in an inert e_olv.er;t (26, 2?)

| BugSnBrs +  BupSn(Ohc)y — SBupSnBr(OAc) | (13)
thegse may be prepared by tshe‘following reactions also (23,20)

BugBacly + KOOCK —>BugSnC1(0CUR) + KC (14)
Anhydbldes of an unsai;urézed aei{i‘ e.g. malelc anhydride forms

disubstituted orgsnotin esters when rescted with hexsbutyl distannoxans
{30)

0

Ho— cz< | ' HG - COUSnBug
“ 0 & (Bugin), | (15)
HC— c\< HC = COOSnBug

0

4 novel method of preparetion of trialkyl tin scetate by electros
chemical method using R, 8n (wherse R = Me, Bty Pry Du) and Hg(l)
acetate have besn described by Tagliavinl and his cosworkers (31).
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Tricarboxylates derivatives of the type RSn(O0COR)g are
‘usually prepared from the corresponding trichloride by the action

of silver salts of earboxylic aclds (32). ‘
Anderson (33) has shoun that triethyltin cerboxylates can

be preparad in good ylelds by the fellauing reaction g
(itg80)00 + RCOOLL — EtgSnOCOR + EtgBnOEs {16)

clearly, orgenotin hydroxides would underge similsr reaction aceope

ding to the egquationy
! t
RaBnOH + R COOEt — R3Sn0COR + ELOR (17)

Since the orgsnotin hydroxides can be easily prepared from
- the ¢orresgponding helldes by shaking an etheresl solutlion with
agaeous godium‘hydroxide, and ginee no drying of the produet is
necessary unlike (RgSn)o0, it was decided to inveatigate the scope
aad sulte bllity of the methed for preparation of different types
of organotin carhoxylabeé.TThe_results of this investigation are

presanted in this chapter,

IV B Results and discugsion
| & sumaary of the regetions studled are given in Gtable 1, As

can be seen soturated carboxylates like formate snd acetaie are
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obtained in alwost quantitative yield. With functionally SQbstisuted
esters like CICH-UODEL end CNCHpCOOEL - the yleld are falrly high.
Further, no spide products or polymeric greduczs are generally formad.
The method 1s. extremely suitable for thé preparation of heifl esters
of dicarboxylic aclds of the type RgSnﬁﬁé(CBg)HSQUH. Attempts tO
prepare PthnGGGGOOH by the rsaption‘or triphenyl tin chloride with
soding hyarégen oxalate {(mono sédium derivaﬁiva>1n 1: 1 mole ratio)
always lqd_tq ghe.formation of PhpSn( 000 )gHo0, Even, the reaction of
Ph38nCl with (COUNa)p in 13l mole rstlo produced dipheayl tin oxslate
through cleavage of Sa « Ph bond instead of the degired PhaSndiC,
CU0Ha, However, the half ester PhgSnOUC.CODEL could be easily prepared
in goovd yield by stirring triphenyl tin hydroxlide with diethyl oxanlate
with sn excaess of the laiter. Helf esters of dlethyl mslonate could
also be obtained simila;ly. It isfworﬁh mentioning here ﬁhét

Qas(&cc) ¢f the ester greup in (triphanyl tin) mono ethyl oxalate
Phasnaeo.caﬂcgas oceuru at 1680 en, -1 This valus is considerably
lower Shan that Observed in normasl esters (1720 « 40 em )9

loveying of,'Qas(Gca) is indicative of coeordinaticon by the o C & 0
gIoup of theﬂester. As such (triphenyl tin) mono ethyl Oxalate is

most probably intremolecularly coeordinated as shown in structure I,

(5
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On the contrary, (triphenyl tin) 1mono ethyl malonate sbsorbs at

-l

1730 cm Y and 1550 om 1adicating the preaence of uncoeordinated
. P

c

Ve \

_ester group prabably 1ntermnlecu1arly~bridgad &én 6n e

as in triorganotin formates, acetates etc. where' Vaa(ﬁcﬁ)'occﬁrs

at about 1850 cmfl

molanate and the oxalate derivatives are not claar. However, it may

« The reason for this difference betwesn the

be that the ﬁumembered Sn containing ring in structure iis probably
more stable than Gsmembered ring (I0) which would be raquired to be
formed in the malonate derivative 1if insremolecular co-ordination
takes place, In that case incer molesular co-or&inatian nay be more

fwvaurable in the malonate derivative.

The method however falls with baézoates end substituted
hengeates, Thza no opgenotin derivative could be odtalned with
p - oantlio »« QT p = nlt70 benzoate. Thls i probably due to the
facile hydrolysls of triphenyl tin benzoates by the water presnet
with the organotin hydroxides,
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It nsy bde seid 1in conclusion that the method seems to be
preﬁ’emble where pure derlvatlves are requ;ireq, partlcularly when
share 1s a tendency for the formation of polymerie products in the
reaction between the organotin halides and the sodium or pokessium

‘carboxylates.

IV ¢ Ezpericentael

The sumaary of the resetlons of orgaaie esters with organotin

b;& oxides is given in the tablesI

Togble « 1

TrioTEaion T Esters of Conditlons Prodncts Melting Yield of the
tin hydroxides carboxyllc of reaction formed point producta
, scidg Y
(1) (2) (3) (4) {5) (6)
Ph,Sall HCOUCHg  Stirred at ﬁ(}ms'x?hs aoz° almost
TO0m temporae quantitative
ture for ‘

elght hours .
PhaSn0il  CHaCOOGgHg  Stirred for CHaGO0SuPhy  Almost

elght. hours 49 antivative
at yoom Lene iz @ v
peratuye |
Phadnil | (FiCO0Csi Stirred as  CHgCOUSnPh. Almost
3 % Wb Totm enMperae % 3 o Mmantitative
ture for izl
‘ eighb hours , ,
PhigSndH ~  CICH,CO00C H; Refluxed for CIGH,G0USuPh,  4lmost E

5 hours in 13 quantitative |
benzene . '
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Tgble = I Contd,

(1)

2

(3)

(@) (5)

(6)

PhgSnlR
Phaﬁnﬁﬂ

Bugsnlil
BugsnlH
PhgSn0H

- Phg&nOH
PhgSnll

CRCHLUICH g Refluxed

for five
hours in
bangene

CllgRCUCO0C F; Ref Tuxed

CoHg0C0CRCO0CHy

CEgCO0CHg
HCOOCHg

CHg=CHGOO0CH,

CeHeC00C Hg

p=1E 50400005

for five
hours in
benzene

Refluzged
for five
hours 1a
benzene

¥ efluxed
for five
hougps

Hefluxed
for five
hours

CHCHoCO0EnPhy  141°
CoH50000008nPhy 127°

Cpfighooctly-  139°

Coo Sv\Pf\s

CHaCODSnBug  80-81°

HCO08nBuy
ma

Strried at CHysCHCODSnBug 63°

Po0m L Qole

perature

for eight

hours

No easter formed

o aaster formed

p=0cCiqCllCcHg No easter formed

6oft
808

Alnost
guantisative

Almost
uantitat ive

127-30°/ Almost

quantitative

A1lmost
quantitative

 Ph « Cllg = 3 Eu-’-claﬁgh-
(1) Purification of ethyl formate, othyl acetate, butyl seetate,

diethyl oxalate and diethyl malonate ¢ The esters, ethyl formate
Cb.p.%a), ethyl acetate (bopo TC o 770), utyl scetate cb.pa 1250)'

dlethyl oxalste (bep. 182°) and dlethyl malonate (beps 1908°)
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wore thoroughly washed first with setursted godlun bicarbonete
salution ond then repeatedly with water, They vare dried over
anhydrous Mgy and finslly distilled, The lagh two esters were
dlstilled under reducsd pregsurgs
{2) Freparatlon of ethyl chlord acetate s

Fthyl ehloro acetete wes prepared by refluxzing chlorvacetic acid
wicth ethyl eledhol in préseage Of concentrsted sulpturie zelde The
- wotey produeced ian this resctlion was removed by agéaﬁrmgiehéistilza#
" tion, the residue left 4n the distilling flask was added £0 water
when the eaﬁéx»sapafa%aﬁ as gn Qﬁl?‘layar. ?he leyer wat soparated,
waghed with ssturated FNsHCUq sﬁlutian, ariea avar anhiydrodus Mgho

'aﬁd finelly Alstilled when pure evthyl chloro seetate, bepe 141° »
‘wag obtzined, ‘
(3} Preparation of ethyl eysno acetote § |

Zehyl cyane scetate was prepared accordinpg to the method deseribed
by Vogel (34) | |
(4} Freparstion of trd phenyl ti€ ﬁy&rexida :

PhaSnlH was prepared hy 3hakiﬂg o1 ethorezl soluition of trd
- phenyl ¢in chlorides with 20 aqpeaus soducion of sodiusm hydroxide,
The whita golld precipitated was Cilterad and wasghed thoroughly with
Wwatar o remove sodium hydroxide and then with ether to Tenove eny
unchanged triphenyltin chioride or ble (tripheayl tin) oxide, whieh

may ba formed during the resctlon ¥hgindH was dried ia aiv,
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{5} Preparativa of | ribh%yl tin hydroxzide s

Bugbnil une praparmﬂ by snahiﬁg ardtubyyr nia chlﬁride in auhsreal
seltution wish 28 squetns NplH. Yhe stherssl solution was waghed
tnﬁrmugnay with waters *his'swlutiaﬁvwas-usad in the reactions w&th
asters sfter drylag over anhy@fbua cslcium chloride. '
{6) Regetion of uriph&ﬁil uiﬂ hy@roxid@ with ethyl foraate 2.6 gus
| f irighaayl tin hydraxiﬁ& was atmrred ia 10 m1 athyl fornate’ fsr
elght hours. &&ai 1on of ercasﬁ @ﬁ petroleum ether %0 the saluti@n
.y..TT@Ljﬁnﬁﬁu@ﬁ Qod~3m3 5 B 3 Jhlte aalld. The Tilbrete ”ugﬁiaﬂed 393 god
| of the scme eampcuaﬁ @aievgpmra*ioﬁ Bearly to drynass aad caalingo
e praﬁmct was erystallised fram.patraleum other {(m.p 201%), and
‘idem&ifi@d 88 Eriynangl tin formuto by mized felsing poima and I8
soactzum, | e |
{7) Resevlon of %ribuﬁyl Tin hyﬂrazia@'@zzn Bhhyl fbgmgt@ 3

Ze B £ns of tribuiyl tin chloride wes convepiad é@'%ribuﬁyl tiﬁ
hydroxides The estheresl solution of thé latted was Fefluzed with 15 ml
of ethyl formate for fﬂvb'heﬁrs;'ﬁnreaeté&‘eth§l formate wae evaporated
aﬂﬁ, the residue wes treated wlth petrolenm sther aﬁﬁ filtoped, Ths
pabwaiaum ether was @vaparaueﬁ off and the ligmild was purified by
dietiilat ion under raéaceﬁ presyure (B.b,.. 12 ?Qvaa,/ﬁ'mai. The éist&llate
waa’iaantifi@ﬁ'aaiﬁriﬁaﬁyiAtin‘farmgte by‘comﬁarasqé éf.lﬁ spectrum

‘with 'thet of en authentic ssmplee.
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(2) Reaction of triphenyl tin Bydrozide with ethyl scebate g
346 gus of tripheayl tin hydroxide was stirres in 10 xl athyl

acetate for elght nours. wha aalutien ues evaporated nearly to deyness

wvhen 3,95 gn of a white crystalline cowmpound separateds The compound

wap purified by recrystal;isation from petroleun ether (m.p 121%Y, -

The cwmyaun& was ldeatifled as triphenyl'tia acetate by mixed melting

pﬁlnb snd IR spect Fully
(9) Heaction of tributyl tin hydroxide with ethyl aceSsta 3

He% gmy of tvlbutyl tin chioride wag coavertzd o Sributyl ¢in
hyéraxida.'§h§ ethereal galutiém‘of the lotter was refluzed with
15 CC ethyl éeaﬁata for five hsurs; The solution on evsporation
| furaighed 3;3 gﬁa of tﬁa srude grOﬁuez.'@n recrystal’isﬁriam from
petroleum ether pure trimityl tin cefaue, m.pe 80=81° was obtained,
The vrmauet Wag 1&@%*1£ieu by Bixed melting point with suthentie
saipit.
(1@) React lon of-triéhenyl tin hyér@xide with butyl scetste s

3.6 gus of triphenyl tia hydroxide wes stirred with 10 = utyl

acetatee. The sointlon was svaporated to dryness when 3.9 gus of @

white 303114 was obﬁai&ad which was recrystalliged twice framkyeﬁreleum

ethew to furnish pure ﬁrinhenyl tin acetate, W.pe 121 w122%
(11) Rezetion of triph&ﬁyl tin hydroxide with sthyl mono chiore

aoehipia,

2.6 gmg of tripheﬁyl sin hydroxide was refinzed with 8 ml eagrefully

purifiea ethyl mono chloro scetats for & hours in 16 ml dry benmens.




The solution on concentration %0 a smell volume mnd éooling in ice
furnished 4.2 gms of alnaedlé'shabea cryscalline-solld, The solid
was recrysitallised twice from benzene petroleum ther minture.

- The compound was identified as triphenyi tin mono chloro
acebat e froh,iﬁS“mslting point (136°) and mixed melting poing with
authentic semple. , S - -
(12) Reaction of triphenyl tin hydroxide with ethyl cyano agetate ]

3.6 s of triphenyl tin hydroxide was refluxed with 3 =1 of
pure ethyl eyano acetate in 15 rml benzene for five hours. 0.72 grs
of a ubite ﬁolymeric solid {m.p />366°) was flltered off, The
‘ filirate on concentrétisﬁ under raduced pressure furnished l.1 gme
of 2 polymerie compound { 7.p >Bﬁd°) again, Tha £iltrate waz evaporas
ted t0 drysess under reduced pressurs then raérystallised from bsnzane
when 2,3 gms of triphanyl tin eyano acebate (m.p.l&l?, n¢ depression
in mixed melting point determination) was obisined.

(13) Reactlon of tribtutyl tin hydroxide with methyl acrylate

1.5 gas of tributyl tin chloride was canverted to tributyl tin
hydroxide, Theethereal solusion of the latter was stirred with 10 ml
of methyl serylate for eigzht hours, 4 small amount of white solid
formed was filtered off, The filitrate on concentrsiion gsve n semlie
solld Masé which furnished 1.8 gms of a erystalline 501414 by cooling

in ice, The solid was erystsllised twice from petroleum ether when

o
pure tribusyl tin methacrylate (M.p. 63°, 1it, velue 637) wag Obhalnsd.
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(14) Resctlon of triphenyl tin.hydraxyﬂe‘with.dietﬁyl oxslate § .
3e6 gmg of triphenyl tip:b&ﬁroxide was refiuxed with 4ml of
purified diethyl oxalate in 15 ml of benzene £or five hours, éh@
ingoluble polymeric solid (m.p ;>3éd9) was filtered off, The Liltrate
was eveporated nearly ta\drynééé“whgé 3.5 gms of a white compound
éryséalliaeé out, It was purified b& recrystallization twice from

benzene = petroleum ther mixture (m.p. 127°)

Identification of the compound s
(1) Plemental snalysis corresponds so (triphenyl tia) mono ethyl

oxslate, CghglCO.C0.08MPhg - | - : : C

24,39%

Analysis found ¢ C & 55.42% 3§ H = 4,18% § Sn

Celeulated for . .
CoglionUssn s C = 66,568 3 H = 3.868 § Sn = 28,437

(ii) The presence of two avn equivalent « COQ groups in the molecule
is shouwn by L’as(ﬁCﬁ)‘absorptians at 1630 cm“l and 1610 cmfl. The |
1610 ezl absorption cen be attriltuted to = COUSNR, while the 1630 cmrli
! i

absorption is certainly due to the:sQ00Et group. However, the i

lowering of Vas(0C0) ia the tin derivative compered to its position in |
noymgl esters {( ~ 1720 « 40 emfl) is indicative of intramolecular o

co=ordingtion ag snown Delow 3 '
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(15) Reaction of iriphenyl tin hydroxide with dlethyl malonates

3.6 gus of triphenyl tin hydroxide and 4 nl of dlethyl mslonate
wos refiluxed in 156 ml benzene for flve hours. The golution was
heated to evaporate off benzene and the unreacted diethyl malonate
was d&stilléd.bfrfat 83-85° under reduced pressura, The residue
{442 gm)was reerystallised from benzene when a whlte s&lié,,mpé.139°

was obteained.

Identification of tha golig s
(1) Flemental snalysis corrssponds to (triphenyl tin mono ethyl

malonate, Pha8nlCO.CHLUOCH g,

Anplysis found ¢ C = 57.26% 3 H = 4.75% 3 Sn & 24.38%
Calculated for ‘ '

Cogfiog0qSn t C = 57,430 § H = 4058 § 8a 5 24,707

(1) IR specirum ghows the presence of - COUC,He group (17300m°1)
and a carboxy group bonded to tin (1550 cmfl). Unlike the oxalate
derivative, no lowaring of \)as(GQO) of the ester group is obéarvad
here indlesting the absence of coe-ordingtion by the « COUCgHs groupe.
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