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During the last few decades, organotin compoungs
have attracted wide attention of the orgeuometalliec
chémiats due o0 thelr versatile resctions, unigue structural
features and extensive commercial applications. The tin (IV)
def@vaﬁiveslalone yield a greal variety of struectural types
B+8. four-, five , sixX-, seven- and eight-coordination at -
tin in neuﬁral, cationic an&.anionic speciese The COTTET =
einl applications of organotin chemicals are egually
1mp?essing. Organotin compoﬁﬁds are possibly the best type
of poly (vinyl chloride) stabilizers. Today, organotins
are widely used as agricultural Iuaglcides and miticides,
industrial biocideas, surface:&isinfectants, anthelmintics
and marine antifouling agenté. Apart from these, organcting
have other uses, ‘

| The discovery of a novel synthetic roube by Akwo
Chemie group for the synthesié of (S-carboalkoxy alkyl
tin halides and related éompounds has added a new dimon~
sion in the area of PVC stabilization. Lewis acidity of
f =carbonllkoxy alkyl tin compounds with varieties of mono-
and polydentate ligands has noﬁ been explored sigaificantly
a0 for. The present investigation is concerned mainly with
the prgparatiqn of ﬂ;ffarenﬁ types of fp ~carboalkoxy alkyl
tin complex compounds with a number of ligands and thelr
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charschterization by elemental anslysis and UV-Viaible,
IR and PR spectral date. |

In this dissertation, initially a very brief dis-~
cugsion on commercial applicatiqns of organobtins has been
pregented. Thereafter, an attempt has been made to discuss
the various Lewls acid types organovin coordination com-
pounds, reported so f£ar. The total number of such compounds
is really very large and a vast nunber (more then hundred)
of publicatlons have appeared during the last fow dscaden.
The organotin moieties can form well characterised adducts
and coordination complexes with ligaends llke pyridine,
bi~ and terpyridyl, 1,l0~phenanihroline, pyridinefﬁ;oxide,
dimethyl sulphoxide and formamide, triorganc phosbhine_and
| arsine oxides, hexe-methyl phosphoric triamide, triazine,
tetramothyl ethylene diamine, mouo-, di- and triethanol
amines,.ﬁ'-dikatones, mono~- and dithlo carbamates, tropolone,
kojie acid, zanthates, schiff bases, oximes, 8-hydroxy
quinoline and its substituted derivatives, dithizone,
diphenyl carbazone, csubstituted hydroxamic acids, amino
acide eto, _ | ' |

The mopo-, di~ and tri-organotin moieties can fomm
complexea of the typea ASnIXg, RSnLoX Ry, RgSalg,
RgSnTX, BgSnl ete (where R w alkyl or aryl groups, LH =
ligande and X = halogen or pauedohalogen ox other types of
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a@ions). structural features of somg of 'these conplexes
have been reported.

During the present lnvesitlgetion Lewia acidity of
the foiloviing (5 -carbbalko:qr ethyl tin.chlo‘fidas and
related compound have been studied.

e B‘Ls(ﬁ-carbomethow ethyl) tin dichloride -

R, (5 ~carbomethoxy ebhyl tin tri chlox'ide [' CH300?0H2€H 5:-1[21_7

' 3, Bis{p-ocarbobutoxy ethyl)tin dicmoride
£ (CqHgCORCHCHp) 8001y 7

4, S=carbobutoxy ethyl tin trichloride
| £ OgigC0pCH O aSNCLy 7 |
B4 o ~carbomethoxy &'-methyl ethyl tin trichloride

| £ CEzCO0,CH( GHz) CHgnlly .7

6o, 4 =Gimethyl @ ~acetyl othyl tin trichloride

£ CHCO0HLC( 0y ) gin ULy 7

The ligande used are 3 (1) 8~nydrozy quinolinre (Oxine),

(8) 5,7=dichloro oxine, (3) 5,7—dibromo oxine (4) ﬁhenyl—
S-azo oxine, (5) B~(2'=carboxy phenyl)azo oxine, (6) 1,
S-Dipheﬁyl thiocarbazone (Dithizons), (7) 1,5~Diphenyl
carbazone (8) Alizarin, (9) i-nitroso-2-ngphthol, (10)
Quinalizarin and {11) Sodium Alizarin Sulphonate (Alizarin-

3)_.
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'Thirty seven nswfé—carboalkoxy éthyl tin comploxes
have boen prepared and characterised. These ave of the
types: (1) RoSnlg (where R = CHzCOaCHoCHg~ » CgHgCOpCHaCHg -3
gnd LH = Oxins, 5,’?-dich16rq oxine, 95,7-dibromo oxine,
phenyl-5~az0 oxines 5 (2'-carboxy pheuyl)azo oxine,
 dithizone)y (2) RgSuld (where R = OHzCOCHgUHg~ ; LH =
oxine, aithizane; diphenyl carbazone, 1l-nitroso-2-naphthol,
and X w Cl, SCNJ), (3) RonlLok (where R.u Cﬁscogdﬁzcﬂz-.
C4llgO0o0H g0, CHz002CH(CHg )GHgs CHZCOCHR0(CHg) 55
LH = Oxine, Dy7=dichloro oxine, &,7-dibromo oxine, phenyl-
5=-azo oxine, dilthizone and X = Cl, SCN), (4) Rénkg (where
R = GHzCOgCHpO0Ho- 5 OgflgO00CHCHa~ and TH w 0xine, 5,7-
aghromn oxiné), (5) Roonl' {where R = Gﬂscozﬁﬁgﬁﬂg—,
CgllyCOpUHoW o~ and L'Hy = Alizarin) and (6) RSab'X
(where R = CHyzCOgUHgCHg-, CgllgCOgCHLCHo-; LHy w Alizerin
and X m C1)e | '

A%tempts t0 prepare certain other @»-carboalkoxy
ethyl tin complexes with the ligaﬁﬂé like oxinoy 547=

dichloro oxine, 5,7-dibromo oxine, dithizone, diphenyl
carbazone, quinsglizarin and sodium alizerin sulphonate
(Alizarin - $) have also been made. Although it was nob
plasible 40 isolate the compoundz in pure state, cheiation
. of the 1izands with the Qrganbtin'moieties-haarbean indicatéd

from the IR spectra.
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In addition o complex compounds of ﬁ>~cgrb031koxy
ethyl tin chlorides, attenpts havé been made 10 prepare
soﬁe new derivatives of #-carboallkoxy ethyl tin compoundé
by replacing the chloride iong partlally or completely by
the groups 1iﬁe thiocyanate, azide, acetate ete. Two such
thioccyanate defiVatives have been obtained in.crystélline
gtate and charaoterisgd.

The caﬁplexes were prepaved by réécting the salu=-
tions of @-—carboalkoxy ethyl %in chlorides and the ligands
in a@proyriate mol ar rafid; The liberated hydrochloric
acid was neutralised with ammonia soldtian (174 ) and the
resulting ammonium chioride wae removed by filtratiqn.

The filtrate was refluxed, concentrated and the couwplexes
wers ilaolated by Ilfractional crystalization o similar
techniques and then purifiecd. |

The slectronic spectra of the (5 ~carboaikoxy ethyl
tin complexes in melbhanocl show marked_bathochromid-shifta
of fﬁe ligand bonds in all cases. In case of oxinates the
310 am band of free ligand shifts to 370-375 am region,
indicating“strong Chelation,.The 524 am bénd of §,7-dichlioro
oxine ahifts to 385~-390 nm region in complexes and the 328 |
nn baﬁd of 547-dibromo oxine shifis to 38-390 nm regiom,-
in the correaponﬁing complexess In case of phenyl-=b-az0

oxine complexes, the shifting takes place from 380 am to
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400430 nm.region..nithizone shows & gtrong gbsorption band &
at 470 nnm but in case of @ ~cgrboglkoxy efhyl tin dithi-
zonntes, the‘bénd 19 shifted to 480u503'nm region indicaw-
ting chelation. Similaf shifts of ligand bands are observed
in @ ~carhoglikoxy ethyl tin complexes of other ligands also.

" In their IR spectra, the carbonyl stretching fre-
quencies ZTé(G - 01;7 of the § ~carboalkoxy ethyl tih
“ ghiorides 1ié between 1640~1680 cﬁ'luindicating intermal

coordination to the tin atcm €.5»

(where R = OCHg, 0C4Hg, CHz 3 X = H, CHz )

On complex fomatbion with ligands, this internal

coordination is partly or completely cleaved and the 20 = O

frequency shifts to ~ 1725 om™+

showing the non«bhelaﬁing
ngture of ester carbonyl group in'the complexes. The
cleavage of intramolescular carbonyl coordination is expec—
ted due to increased‘electron'aensity to tin from the
ligands. The shift is 5o marked that, in a1l cases 1% has

been used a2 a guide for the formation of new complexes
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o£ Fi-carboalkoxy_ethylztin ohioridas. Apart from this
characterletic carbonyl frequency, modifications of other
bands and sppearance of some new charscteristic bands have
been identified to indidatg'qlearly the formation of con-
plexes. For example, the S O absorption of the lizgands
like oxine, substituted oxines, phenyl-5-azo oxine,
" alizarin etc. is foﬁhd to be absent in the éomplexeé. In
_case of dithizonate and diphenyl-carbazonate complexes,
the presence of hydrogen bonded =il frequency iandicates
.the replacement of omly ona iminohydrogen out of twoe such
hydrogen atoms of the 1igaud.ﬁmhe‘EMR SQectra-of.these
compounds also supprort this.faét. ™e appearance of a
brogd band ~ 1200 cmfl showed‘the presence of coupled
- HC3/NGO vibrationslinvqlvéd in coordination. The infrared
gpectra of alizarin complexés show that the two hydroxyl
groups have been utilised in complex formation end pdssibly
carbonyl gfoups do not involve in coordination to & marked
degres. The stolchiometry of aiiZarin ¢cCmplexes are some
what different from the complexzes formed with orther 1igands.
The IR spectra of thiocyanato derivatives indicate
that the thiocyanato group is attached t0 tin through the
nitrogen atom as is generally observed; The IR spectral
- shudies havé QOntributqd substantially and indication for
éhelation has been also obtained in certain cases where

the pure compounds could uot be 1solated.
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Prom thé ihtegration of the curves in the IR
spectra of the ﬁ;-carbqalkoxy atbyl_tin coﬁplexes. the.
ratio of different protons iz found o be consistent with
the-GOmpositioh of the complexes. In their PMR spectra,
all the @ ~carboalkoxy ethyl ﬁin chlorideé exhibit three
signsle for L ~CHy [H,_:I s (éf-CHgiand ~CHz or -0CHg [?Ic;]
protons. In addition to these, the,ﬁ —-carbobutoxy ethyl
tin chlorides exhiblt two more signals, one for methylene
protons {complex pattern) and fhe otherhfor methyl protons,
. while § —carbomethoxy (§ -methyl ethyl tin trichloride
exhibits.one more signal for methyl protons. On complex
formation, in general all the alkyl protons exhibit ghield-
ing due to increased electron deasity in the tin gtom via
ligand donation. The o ~methylene protons suffer maximun
amount of shieldinge |

The chemical shifts obaerved for the ring protons
:nlﬁ-carbOalkoxy ethyl tin oxinates énd substituted oxi-
nates show tat the proton at 2-position {2-1) of quino-

" 1ine ring is most effocted. DeshieBding and sometimes
shielding is observed for 2-H protbns while the other
ring prétdns remaing unaltered or slightly alteréd. in
Eone oxiné-complexes the shieldinglof aromatic protons

is observed, which 1s probably due to some sterie reasons,
while in all substituted oxinates deshielding of sromatlc

protons are observed in conformity with complex formatione
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Gréater amount of deshielding for aromatic protons is
obtained in casaighloro complexes in comparigon t0 bis
complexes, posaibly due o the preseace of 5n-~Cl linkages.
In the PHR specira of cerialn complezes, indica-
tion for the presence of geOmetricel isomers was abiained,
thousgh those could not be separated s0 far.
The reaction products obtained from ««-dimethyl
.@~a£etyl ethyl tin trichloride with oxine presenied
certain difficulties in the proper characterisation of
the products. Cne such product showed the presence of
hydroxyl group and absence of any carbonyl group suggest-
ing possible fomation df complex from the enol fom of
x,xfwdimethyll@ -acetyl ethyl tin trichlorvide, which of
course will require further detailed studies for Eonfirmatian.
prelimingry evaluation of two § -carboalkoxy ethyl .
.tin coordination compounds on the application gs PVC |
-ababilizers indicates some promise in that area. In the
oven heat stability test, the compound Bis(£ -carbomethoxy
ethyl) tin bis—dithizondte showe a greater réserve of heat
sfability than the compound Bis(@»-carbomethoxy ethyl) Tin
bis-oxinate and is comparable with the standard dibutyltin
glycolate stabilizer. In respect to mill healt stability
‘also, the dithizonate comp;ex shows betterlperformance

than the oxinate complex,



