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~in h~s been shown by archaeological discoveries to 

be one of the earliest metal lmam to man but the history of 

organotin chemistr,v began in 1949 with the preparation of few 

c~Jstals of diet:hyl tin .:tod;ld~ }?y Franldand (1,2) from .the 

reaction of ethyl iodide and metallic tin at 160°• ~ 1852 

LCA'lig (3) described the .action of ~thyl iodide on a tin sodium 

alloy. Though he could not detect the formation of tetraethyl 

ttn, he isolated triethyl tin ~Odide and hexaethylditin. 

The growth of organotin chernistr,y during next fifty 

years was rather sla~ in absence of really efficient and 

attractive methods for preparing well defined cornp~~ds. At 

the tum Of the century, the availability Of organo magnesium 

halides profoundly changed the si·tuation, as organo magnesium 

halides proved to be general pm:pose alltylating end a_rylating 

agents~ The sust~iriea gr~~h of organotin chemistr.y during the 

first hal£ of t~l6ntieth century resulted in some 330 compounds 

having four organic groups bound to tin and tv1o thirds of these 

t-tere n
3
snRi. Factually sreund 1950, o~anotin chemistry t,ras 

quite extensive and at px:esent organotin conpcunds are more 

inveetigated than organic derivatives of any other metal. 

The first major reviE~t>l t-rorlt on organotin compounds w·as 

done by Y....rause and Von Grosse in 1937 (4). Later., Gilman 

et al ( 5) published. anot.."ler revj.~J of orga..'l'lotin conpounds .in 
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1960. ln.laet t.wo decades or so. inn~reble reviews and books· 

have ~n published in the area of organotin com.pounda. r~ntion 

may be' made to some of the .r:epresent.ative ones (f.;-~8). 

O~ganot.in oonpounds not only proved t.o be of theoretical 
~ -

interest but also proved important for diverse comn-.ero!al 
. ' 

e.pplications~ ~119 folla~ing table indicates diverse applications 

of organotine ( 29) • 

Applications 

RSnX 3 

Antifouling paint biociaes 

Agriculture CFungicideE,;) 

(1\ntifeedants) 

Ph3 Sn,.."{ <x = oa, ceo. r~e, 
F, . Cl,- SCS. Ntvle2• OCO. ca2c1, 

. OCO• c5H4l\l..,.3 ) 
· vh3snoco. ca2ca~2!co, OSnPb3 
BusSnX (X oF, ClJ 

(BUssn)2o 

Bu~snoco.c~2cer2.co.osneu3 
Su3snoco. (Cf-I2 > 4co. osnau3 

~2a1e(co. -o.snau3 >nJ 
Jth3SnX <~ = oH,, ceo. r-1e) 

Ph3snx (X = w,. oco.r·ie) 
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Table 1 ( Contd ... > 

Applications 

(Aoaricides) 

t1ood pzeseJ:Vative 
:fungicides 

stone preserv~tion 

Disinfectants 

. : ~ . ··, \ ' 

!~ollus.icides (field- trials) 
- . i 

n2snx~ 

Compounds 

(cyolo. c6H11>3snx (X~ oa, 

r 1 
l<I. CaN. CiN . I . I 

H I-1 

(Bu3S~) 2o 

Bu3sn (~aphthenate) 

(BllsSn)3Po4 

(Bu sri) o 3 2 

nu SnF . 3 .. 

(Bu sn) o 3 2 

Heat. ~d lic;)'ht. stabilisers. · · · .R2sn (Sa-I2co. o1 • Oct) 
2 

for rigid PVC ·' ' 
(R ~ ~~- Bu• Oct, ·BuOCOiCH2.~cH2 ) 

(R28nO~O~Oi;CHCOeO)n 
(R :;:: Eu, Oct) 

. R2~n(OCO.CH:CHCOe OR' )
2 

. 

(R c: Eu, R1 = Oct) 

contd •• 



~able 1 . (Contd •• ) 

Applications 

Homogeneous catalysts for. 
. \ 

RTV silicones~ · polyu~thene 

' ' .. 

Precursor for fo.rm:!ng 
sno2·films on glass 

Anthelmdntics for 
poultry 

RSnx· . 3 ..,.. 

Heat stabilisers for 
rigid PVC 

1-Iomogeneous catalysts for 
trans esterification 
reactions 

Precursor. for J;>roduct.ing. 
sno2 .Films on glass 

Compounds 

:eu
2
sn ( OCO.l%a) 

2 

su2sn (oco. CHEt41 Bu>.2 

Bu2sn ( beo• c1~l~aS) 2 · 

(su
2
sno)n 

.nsn ( sc;H2co. O~Oct) 
3

. 

(R = t1e, Bu, Oct,. :eueco. CH2.ai
2

) 

(BUSn$1• 5) 4 

{Eusn(Q}OH} n 

BuSn(OH)2Cl 

.Dusnc13 

t·1eSnC1
3 
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:rn retrospect, ·che patents granted in 1940 and 1~43 to 

v .. Ungve (30) Clescr!J:?.ing· the utility of certain dialkyl tin 

qerivatives as hec.lt stabiliser ·for PVC were landmarl~~ ·though 

their full industrial implications did not becorre ~parent unti~ 

10 to 15 years .later. In ~act. the ~nual 'moustri.al production 

. of organotin COmPO®ds '1t1a~ less th~ 5o tons pe;- annum in 1950s. 

Eut this figure gradually increased to 2000 tens ~ 1960 ·and in 

1965 it tl7as sqoo tcn.s . ..- · in· 1975· it rose to 25000 tons ru'ld in 1983 

the. annual consunpt~on of organotins (Ta.'Qle 2) \'las a.b9ut. 35000 

tops (31) • The co;tservative estimate for the current years will 
/'-- . . . 

be not'\,_,) less tha11 40000 tons per .. annum. 

The dif:f9.&.""ent. outlets of organotin CO!ItPO\l!lCls may be 

indicated as follat1S: 

Table 2 

Aoplicatiop 

Heat and light ·stabilisers. fol: l?VC 

1-Iomogenec.us c~talysts · 

2\ntifouling paint .bi.oc~c1e$ 

Agrochem.:Lcals 

V>Jood preservatives 

·Others (disin:Eec:tan:tsf ·g;t.ass coatings, etc:) 

Tons -
24,000 

2;500 

~.soo 

3,000 

1,000 

1,000 

Since the~ annual conl?UIY!Ptien of organotins hCis reached 
' 

a significant ,a.'l_loun~, ,it ~ay be interesting to discuss briefly 
. ' . ' 

the environmental aspects of organotin compounds before going 

into detailed discuss~on_of organotin coordination compounds. 



~he principal conrnercial U:?~ of orga'l'lotins (32) on a 

tonnage_ basts is: as heat and light stabilizers for ·Pvc end 
' ' I ' ' • ' 

this accol.mts for soma 61l& of all organotins produced t\Torld 

·wise. Organotin stabilized PVC finds many applications such 

as p~tacle "t>ra.ter piping. drainage piping,. food cont.act grade 

f PVC (mainly beverage bottles and food packing), roofing and 
I 

glazing materials end mOre recently windovt frames. The possible 

routes by which theee stabilizers_ (which are exclusively the 
1 • ' "' 

less toxic monc-ana di alkyl tin derivatives) may enter the 

environment are ·: ( ~) l~ac:~ing/weathering (b) lalld burial and 

(c) incineration of waste rnaterie:i.l, Of these at.vnospheric release 

of o.rganotins by incineration is probably not. significant. as 

th~y .are ~iltely t.o lJlldergo _the~~- decorqpositioo. to inorgat'lic 

tin q~ounds at the combustion temperatures. This method of 

disp~sal is also much less common ·than 'land filling .. 

Leaching of the organotin stapilizers from PVC:: has been 

studied· iri some depth• due to tbei·r use in fooc1 contact appli­

c~:tiol'ls for which th~y have b,een approved in mat'ly countries. The 

levels of stab:i.lizers employed are tY9ically o. 5-2" 0% and studies 
,~-~ 

c•n the leaching from the P'?~able .water piping and food contact 

packing have sh~~ that these are verf·l~~ •. The actual rates of 

loss depends upon t-i-le nature o£ ·che ieachant (pH and aqueous or 

organic character) and the length of the organot.:tn species 

present., J:t is interesting to note. that. although_ leaching rates 

are .. very lot·r, it has b9en found tl:lat orgenotin stabili~ed PVC 

. is not su.i:table for certain msdical ~Pl?iications., cue to 

localized adverse tissue reactions· t~~ards the organotins. 
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t1.ith regarii to the. enviro1'1mental £ate of organotiri 

stabilizers tn-PVC waste disposed of by land:fill~ little is 

. lma .. m about •. and no syst~n1atic studies h~ve been carried out 

.iD ·this area• It., seerru;f -.reasonable to assuzne ~"'lat leaching ·,"-- · 

aq~ueous media 'continues to 0C(.1.lr, · but the J:elationship be'b.reen 
. . . 

chemical environinent, soil aosorp·tion# leaching rates and 

degradation are u.'lllmot-m41: :HOt-rever;" it can· reascna,b,ly be infer~d 

that the waste. t--.rculd be distributecl evenly in domestic: rubbish 

and the Cv1lCent~atiO.'lS inVOlV~d -~1Culd be. V6r"f lc»t indeed.-

''Xhe. use of mono·:and dialkyl tins as homogeneQU~ 

catalysts ·(·accounting. some · 2000. tons of organot.in compounds 

· annual~y) in the 'production of· poly urether,e foarr.s and silicon 

! J elastomers# and for: esterification. processe~#- results in their 
1" ·- incprpora·tion into. the f.ini:shed .prod1;tct at lotrr level£34 especially 

;:. 
_',,~ ··.in ter.ms· of ·che' fina;J. volume~: A typical co:ncentration of Ol:flanotin 

~-~1 ' catalysts e •. g di:• bu·tyl tiri <'lilaurate ill a flexible poly 
. ;). 
I· · ,. '· urethane . :Eoarn fo.rmation . i$ of o. 020;... 'l'herefo:re the method of . . . . . . 

: release of t.hes~ co:mpoU..'lds will · :pe sin1ilar to t.'l1ose en-countered 

. "ti:i th the PVC _stab~l~zers. 

From the £orel;Joing: discussion, it can be concluded that 
1
:': although ·:Pvc stabilizers and' homogeneous cataly(S·cs. together 
' ' 

: : comprise -the. l_argest · c.on.sumPtion of or.gc;u'lotin compounds, it is 
'I 

I . 

·; .· unlikely that these; _wool'o contribute significantly to the 

'· undesirable levels in the environment.:-



' ' -~ 

T~iorganotin compounds pa-~iculerly tributyl tin ox.ioe 

(1'. B~ T~ O) are being used as cormnercial wood p.rese.rvat!ves~ paint 

preservatives, antifouling agents etc. A rev.1.~7 Of ~.B.T•O based 

wood preservatives has been given by Richardson (33). 

Triphenyl tin compol.mds have been registered as fungicides 

in many countries, where, as tricyclohexyl and tria neophenyl 

tin compounds are being used as agricultural miticides~ Agri­

cultural applications of organotin pesticides are so far been 

restricted to a c:crqpareti vely anall, though ver:t i!I!Portant., 

nUinber of plant diseases and pests~ On the basis ot; more recent 

investigations on environmental pollution and also because tin 

compounds in several cases are fully active against resistant 

varieties, it may be expected to have a further gr~rth in the 

uses of organotins in agriculture. 

A number of small end quite diverse applications such as 

slime control in paper ~lls, water disinfection, rnolluscicide 

control, bacteria control, paint preservation etc. are also 

lmO\m (23). 

l:tecently1 a. series of organotin dihalide complexes, 

R2snX2.L2 (I) i h1here .R = r-1e, Et, n-..Pr, n•Bu, Ph.t x = ci~ Br, 

I, 1-JCS: L = 0.... and N dcnor ligand) have been tested for anti~ 

tumour ~ctivit.y (34). These compounds were modelled on tbe 

active platinum compounds (_35). Cis•Pt(NH3 >2,914 (:II:) and 

~ ... pt(NH
3 

) 2cl
2 

(III)~ 
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.R Cl 

X I L Cl \ /H3 Cl NH3 

\r/ \I \ IV 

x/
5
[\L /Pt\ Pt 

Cl/ \N~ Cl \ NH3 
R Cl 

( I) (II) (III) 

The diorganotin complexes ehQsen for test ccntain Cis-

halogen groops and certi;dn of the compounds inhibit P38S 

leulte.emia in mice. The most encouraging results have been 

observed for aiethyl til.n complexes~ 1,10 phenanthroline and 

~,2' bipyridyl adducts exhibit anti leukaemic activity tov1;;u:ds 

the P3S9 tumour system. 

Organot.in peStic~des ~~~·are in current use do not 

accumulate .in soil lt1ith aucc~s~ive applications, '!'hey· are 

degraded readily to non tO.."'t~C if.t.orgEmiC tin COIY\PO'Unda Within 

a short time.. Hence they do not pose any significant prOblem for 

environmental pollution and possibly therefore have been cleared 
. ' ' 

es safe, agricul tw:al· pestici(las by World ~ieal tb Organisation ( 35) • 
. 

In view of the t;lbove discussions, .it may be· said that th~ pre-

paration o~ n~lT organ()tin compounds and their detailed studies 

will be on increasin«J interest.~ 

'&in the element having atomic n:umber SO 11 is a InZlmber of 

group IVA of the periodic table with an electronic con:E!,~ration 

£r<rJ4a.10ss2sp2 
in the,. grpund sta~ (36)~ The comncn four 

. 3 . . 
covalent state is oer.:t ved from the sp hybriaisat.ion. ~he . £our 

covalent state occurs far more frequently 'f::ha.n the 'br1o covalent 
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state end the gxeat majority of orge.not.in compounds possess.a 

:fcur covalent t..in atom in simple compounds.., . ' - . ' ' '.-... 

But when simple.co~ounds reacts w~th li~ands, due to 
. ' : ' . . 

availability of :sp cl:P.itale, 'f;.in can very easilY, assume penta 
' . \ ' ' . 

or hexa or even higher co-orq:tne.t.ion. The ~cistence of penta 

or h~ta co-ordinated tin atcrn has been extensively obsexved 

in case of organotin aqducts and complex compou...Ylds~ . 
. '' 

. Organo~i~.~ .ca.J?. .. ~C?~ a lal:rfJe. number of compleX.. conpotmds 

t•Tith suitable. dono.r and ~helating ligands. t'Jl')en the 'cornolexes 
• I '' • • I, ' ' ,. ' •: • • ' ,' )': •'o'" ' ' ' • ' .-- -

.. or0 formed Qf;ll~ .t.n~~9ll tl~e. ~~~ion .'?f. lone pair f~om the · 

ligand to the organotin moieties~ the stabili~ of the c~ounds 

may vary g.reatly~ On the other hand, the intrarr~lecularly 

co-ordinated compounds are generaliy s~able in nature~ 
. ) 

• i 

· L"'l preceeding years· a large number ·of 'organ~tin · e.dducts 

'':haw been ·repo.rtet1 .in· the literature. Organotin cow~J?ounds 

't'Jhieh- can act es l~ris . acids .·react t1i th. certain electron pair 

·. · dooors. · i .. e.,. ler .. t.i.s . basef:r to : fo.trn. addition. eornpoundsa All the 

three . types of organo (mono-~ tli• . and tri~) oc,npound~ a;ce lma-m 

to forr:zt. C,ldduct~ 'Viith .mon¢., .. <ii ~d polydents.te ligang~. ~~e 
' ' > 

acceptor strength of organotin:co.m,pounds depend~upon.many 
. ' . 

:factors vi~~«. ~he n~tur~ of .the. l.:tgan~sll. t..'lle su'bstit.u<:;lnts 

attached to tin : etc~ 'l'hus the ab:lli ty o:E orga"lotin halides to 

form adducts incxeases in the order R3SK1X(R~2<. RSnX
3 

(37-38)• 
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For a series of Me3snx compounas, -it is :found that the acceptor 
,f. 

r. ' r.; strength is proportional to the e].ect~onegativit.y of the substi-

' 

I 
! -r 

I 
:,1 
j.l\ 

tuents bonded to tin ( 39). Thus the order of acceptor strength 

of Me
3

SnX moiet-,t is 

j 
i' 

I 

This f~t c:e."l be easily explained because stronger tl'e 
.. . ' 

electron attracting pa~er of the substituent, the less 1$ the 
'. • ' • • • • 'r • ' ' • 

electron density arc\md 'tin~ But tl1e apparent acceptor strength . . . 
'. . ( .... 

also depends upon the nature -of the donor group. 

I<umar Das (40) has _prepared con-~lexes of the type 
I . . . . - . . . ~... . ' . . . . ' ' . . . . . . 

. . · -R3snX-.L _ b-1~ere n := I-1e,. ~h,_ ~- ~ -~l, No3 and L = He.~amethyl 
- ' 

phosphoric tri amide (I-H-1l?A),. Dimethyl sulph~ide -(Dl1$0), 1:10 
lo; :. • • .. • ' 

-.-- phenan~1~line __ (~hen) -~tc_._ 1:_1 co~p~ex _.of H!JlPA i:lith Ph3snX 

<~. ~- ~l•, ~r,. I,•. N3_, CN_)_ have been prepared (41·42) by the 
• .. ' l . ' .• . 

general reaction e •. g. 
••' • 1 r ' , , : ! ·: ', , 

l?h
3

SnX + .·fn.WA ;.:;_;;~hlO.t;QfOrm·)- -PhsSnXeHMl?A,. 
or pet ether 

Ph3~nNo3.~ (L = 1-tt@.A, DMSO and pben) complexes are. relatively 
. ' ' . . . . ' . ' 

9ood ei~ctroly-tes ~"l absolute alchobol;. ~aic;:ating a weak 

cO-ordination of nitrate group-- 'f;o the tin atom. I. R. spectral 

data substantiate th-s cOo-ordination o:f nitrate group in these 
,• 

complexes ~d from Noss}:)auer spe~tral data,. these. three nitrate 

complexes have been :EOU:nd to l:le penta co-o;r:d.ina.ted (40)• 
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Subat:ttui:ed Pyridine N•oxides are kna<m to form a larga 

number of 1:1 aaaucts with·tr~phenyl tin chloride (43). These 

ccmpounds ' are . pr~ipitated · t~lhen the solution~ containing equ.ia 

molecular amount~ of the ~sactants in petroleum ~ther are mixed 

together (44)~ From· the 'stab;1.l$t;y oot.ustant msasu:tenten.ts of the 

corqpounds_, · t~3sncJ..L. (L = sul)st.ituted pyridine ~~-oxides), it 

ha~ been Imam that th~se. ligoode give stable adducts "?Yith 

r-1e3S~Cl~ 

' ' 
... ~o1:ton a:t: .. al (~S) sb.l,?i~d. ~e 119sn ~11·$ on adduct 

... fozmatio~ anet .. s~~~o qheJ.Di$'tr.i. o~ orgallotin (IV) halides. They 

. . reco1.~~d ll9sn and 31P' -~;JI-m . ~ooctr~· for. a ser~~s of adoucts of 
0 

' 
0 

' \• • ~· ' 1 • I • ' -.. - I ' • ' • - • I • ' • ' 

. ' . . .. 
asn.X3 (~ = ~e,··, l?h; ~ =, C~~: .. D~>'!. 'l'h~. adducts t".Tere either 1~1 

five C®1."dinate or l :2 s:i.x cool:dinate. comoieJ~ese: The 119sn l'i rt R 
' • • • • '; :· • ' 1 • ' ,· • . : : •' • • ! ' . :·. : \ ' .,. ' ' • ~ ', . . ~ . . . . 

spectr:a. of .mi.~tut"es of ec:rresponding chl.oro end bromo complexes 

revealed ;m rr.o.s:t ce.ses;. !31~ :9~ss~ie m:txed halide 8pecies but 

much additional ~~~tu~al information was Obtained from these .. : . ' . . 

spect;-a, t'lhich CO\tl~ .not. be .e:<pla_i~ed from the si_)ectra of 

indiVidual ·con1tJounds' themSelves• 'J;hUS .iJl soma cases, the. fiVe 
' ' ' . . ·~ . . 

···within a particillCI.r stoichiomet%,t coUld' be ·sha:1etr ·on tha m.m 

time scale t11hich. ai'la .. Jed ·a Gete.tmination · o£ the molecular 
. . . . . . ' .. ·. ·. '. ' ' -2 

E:Jtruet.ure~ An. eCJ,'Uir!iolectilar ~ure Qf £rihSnClS· J · and 
. •2 . ' . . . 

£PhSnsr5 .!7 · sha>1ed eleven of ~the tvrelve the geometries 
' ' ·2 . 

•·· possible for £PhSncirl~rs..n J · . In the ·s~ coordinate series 
- 119 .. - -

Cnsn}~4P J· · ihe .sn NMR Sl::Jectra. o:t the mi..xture of Cnsncl4P J 
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-and CRSnBr4P J allatqed the geometey ~o be determined as 

Smith and L.ien9If1S. (4~) have zoeported the formation of 

1 t 1 complexes of tr~ org~o tin chlorides and thio--cyanates . 

w:tth tr:taentat.a chelst:lng agents 3-C29<1-:to phenanthrolyl).J 

.... s,6-diphenyl-l1 2~4 triazine (J.;;t). The isolated complexes t..rere 
. . . . 

<CHs >3sncl.L,.( cGa5 >3sncJ..L (L = I and ~I) and (c6H5 >3 

sn(NCS).L (L ~ I). These COffiPiexes are stable cr,rstalline 

sol.:tds~ t-lhich beha\~ as non:O.eiect.rolytes in nitrobenzene. 

f3iad1e, Gray and CrorAe .. (47) synthesised ana reported 
' :· . - ~ . 

' 119 sn .~10ssbauer spec:tx:a ()f'' a ser~es of orgal'lot;in complexes of 

g-eneral fo~e R2sn~~a~ (~ = .4aoR1'C6a4, R~ ~ lvlat, CF3 , F,.· Cl, 

O:.~e; L = 2,2• :bipyridyl,, 11'10 phenanthroline, 2·ami"Pmethyl 

pyridiJle). ~he comple..~es fall into two .isomaric types t-rith 

either a trans-o~cia• CR.snR .:J geometr.v. For this ser.i..as·. 

2•aminC? methyl pyridin~ giyes e'Kclusfveiy the ci$-LRSnR J 
geomet.cy in its (!orrq;tle..~e.s~ 

D1organo tin dihalides form a.dducts ~rith a. nuniber of 

ligands viz• pyr.idine · (Plfh bipyrid~l (Bipy}., pl'lena'lthroline 

(pblm), te::pyridyl (Tel::py). ote• ·~.Thic;::h vary in corqposition •. Thus 

the isolated compleXes n~ve the composit.icn U l-$a2Sl)Cl2t~2Py, 
J.~e2sncl2.-Phen (4f;;41 49); ·Me2sn.."'2.•bipy (4s .• :Bo) (X:; Cl~ n.r. :t): 

2~2snX2 ~erp:y: (SO) (R = t-16#.: Ph;-· X er C~, Br,· =!= ). P.lthoo.gb t-1i.th 

d:iorganotii'l dibal.ide· end di isotf1iooyanates, 1~1 adducts ere 

:Cormed but by · treating . diphenyl t.L"'l a:t.-isocyanate ~V'i th 2~ 2-' 
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bipyridyl, the 211 adduct £Ph2Sn(NC0}2 ,.Z f bipJ{ ~~as obtairted. 

4.rlles~ complexes \W,t'!a precipite.ted quantitatively frotn pet.raieum 

Ce~h;_:;-:G7~ .. ?benzene bY mildng the reactants. Pyrazine (51) end 
~·---L--:- £----~../ 

t~.i.pyr.idyl amine apparently £unctio~ as · bidentat.e ligands 
' . . 

forming itl edducts with o~ganottn dihalides; R2sncl2.2 · 

(P-tolyl)
2
so b1heze R l:i:: l-ie. or .l?h)' and R2_S1'JX2L (L ::: Bipyo2• 

diphoso2 . etc~, R = r-1e, .. Ph) . cO!Tplexes have also been reported 

(40)~ With dimethyl for,mamide ·(DMF)• Ar2snX2 fo~d complexes 

.o£ the type .r~2snX~~:w~"w~. (Ar =, ~hf' o-·tolyl.- P-tolyl.., ber.lzyl and 

X e: Cl-. ar,_ .l:),: Tb,es~ ':t.rere prepared by mixing the .reactant. in 

: .. ·any ri<ola.r ·r~tio ~(.53)~: -:I!n~ · .~terection. of .A~2sncl2~2Dr'l1? 11~th 

ether Let-.1is bases . st~\nger. i;l1an. p~ ,such as :1. 1 10 pl~Y1Mt.1:u:oli..TJ.e, 
.' . . . . " 

2~2· 'bipyridyl, ·D.ift1ethyl ·sulph(»C~de anf.l·t~, N .. dimetnyl acetamide • 

. , (Dl·:LA.) result~ti -~ c~~ete su.bst..J;~u-tio:n of the ligand ve:r:yfying 
' . ' ' . \ .· . ' 

, . .the ,_.IecUt. donor · 9b:1.1i ty ',o:f .DMF con:pared ·to. the :t:.igand examined 
', ' . ' . - . 

-. ( ~3) • _ In. this cqru"1eq'tioi?- :~nt.io;n also may be made of the adducts 
. . 

He2t;tncl2 (Pb_3PO) (S4). and_.EuSn~2.;~:nen (55). 

. ' 

'I'he _..QXtJ,ge~ ,d~nqr' d.i.."!_teth~l sul._foxide forms 112 complexes . ,.. ' ' . . ' ' 

·t<~ith. dimethyl .end diphenyl' tJ.n' ai~~lo:j::ide~. In~ <this corqpounds 

· the diorgsmo~in .g~ · .i:s -~n ·:··trans,- .. s.i.Gl'-: ci&i-octahedral ar.range­

rr@llts,.: r:rn.~. stmlctural : d;tf:ferences . in ·tt.-10 pol1nnorphs of ·the - . ' . ' ' ' ,. . .... 

: _latter ~volye m~inly · th~ Qrientaticin and d:lsore.er o£ the Dt1SO 

·. ligands. 'l'h~ _pro.pensi;ty ~or -~ .. co-ordina·i;icn at _octahedral · 

_. tin complexes and :tts -~alisation for po~ted ligands like PMSO 

has been ·recognised frcm spectroscopic studies (56).· But the 
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pyridine U-O"..tice liga:'ld, the · 2&1 complex of dimathyl tin - . . 

dichioride contains in all tran§--octahe<tra a.rrangerrsnt (57). 

'Xhe 2,2 1 ~b.tpyridyl Ccnt>lex of diphenyl tin dichloride 

is in the e}.."Pected J;ran§ &phenyl tin, .a!.§,_ cis-distorted 

octahedral ar,J:"angement (59 J,.. 

Davies et. a.l - ha.ve preparea a number of adducts of 

butyl tin trichloride with oifferent L~1ia bases (59). 

A ntm'ber ox conple:tes of this type can be mentioned e.g., 

BuSnc13,2L (L.:::: Ph3Po~ Py, Dz.mo etc.}. The la1 complexes of 

BuSnc13. t-Tith bipy.ridyl (60) and phenanthroline (61) are also 

lmQm. MeSnx
3 

(X = Br, I) can also form 1:1 adduc::ts (50) with 

bipyridyl. But ~1e complexes o£ Mesnx3 (X= Ci, Er, I} with 

teJ:py~idyl vary .in cornpos!tion (so) e.g., 3 Eusnc13 .2 Terpy, 

t·2eSnBr3 .~arpy, .MeSnl3 .Terpy. l~tl adduct of RSnXg (R = Me, Et, 

Bu and X= Br, I) v7ith phenanthroline and bipyridyl have been 

reported by Clark et al (62J. 

Srivastava et al ( 63) have isolated organot.in adducts 

of the general formula Ar2sncl2.ni (where Ar = Ph, tolyl 
T == NEA, !JfA ~TEA. 

(o.mop); n = 1 for MEA end DEA and n = 2 for ~EA) by the oirect 
' ~ 

interaction of diar~l tin dichlorides with mono di- and tri 

ethanol amine (MEJ\, PEA, TEA) in acetonitrile €3olvent. 

Organot.in adoi.lots of t.be type Rl?hsncl
2
.L (t1here R = Ne, 

Et, n~Eu, Benzyl ~l'J.d L = bipyridyl and phenanthroline) have 

been prepared by Jau.ra et al ( 64) Q 

103536 
-~D F'(B 1930 

?.!G S1t":-:~ ij·h:r·~ ti...C.t.:. 
i:~~~:\-' ~~ ~~ .. ~~~ .. ~~ t! ~~ •;t {).~1' 

til.'i•if • '''.:' J: ,;,l•,·'i\IJ'r;'f;: 
~d'.,)':' ..n .J;> ........... .......... •\1...,... .~~ 
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Organot.in adc1ucts of 1, 2-0iarnino-4•ni tro benzene( J\), 
. .. . ~ ~ 

1,3Cl!"diarnino-4 riit.xo benzene,. and 1,4 diamin~._.~•3•nitrobenzene (c.) 

;;..rith · Rsncl.3 (R = 1'1e, n.-aBu, Ph) have been isolated and .1nvesti•. 

gated by u. v. ·absorption spectroscopy (38). The i:t->10 compounds 

have five co-o~dination at tin (s~ruc::ture ;a and c) snd the third 

compound (structure A) is he..xa c~ordinated. 

N02 N02 

N02 

NH2 

H2N J Cl NH2 NH2 
· ~Sn/ -J, .J.. 

· /J "-ct Rsnc;t3 RSnC[3 
R Cl 

(A) (B) . (C) 




