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Int£od&Wt1oa• 

~be p:aesent etate of knowledge ob1,)ut the or{9lnl)atarwozanea 

nna organotin hydr0%16es is reviewect w a nl&ber of nutbore ( 1-4). 

t>ome of the important :teatures of their Oheo1stry ~ be reoap1-

tulated hera. 

gj;N}UQAQD'A I 

~~10t1n hydroxides aro rre inred moat oonveu!antly by 

a'mid.rv~ an etiwrf'~ solution of the ort;anDt'tn balide ttith an. queat10 

UJlut O£l!l u~ !Otaao1urt, ood1Wl or :r waiun J~dr 1 s (1) 

2 ..,M2i- ~ vlt -4- U,!·~(OH)¥.!- -~ -. n -1- I! . .0 
2Ux 

o.t.>n( Ull) 3 ~~ H;.)n( 0) uH + 11:30 
s\x 

~ho tr1bydrOJC1 teet Ri.ln( uH) 3 o.nd tlle d1hytlro%ide a, R2vu( oH) 2 

aen.era.lly Wldaroo irlnodiate deby'drat1on :res\11 tin(; pol,ymerio orcano-

atfl2l.QI)1o aoidaJ iJn(O)OH a.nd pol.,yetww.ox.anea of 'the Qpe 

R2aw>. ~be R3SnUH coopounde ore, howwer, more e tabl.o ond leas 

readily debycL.-ated to (Raun) 2o oompoUMs. 
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l.ryld1azon1\.lll salta with stannous chloride (5) produoe 

Ar2aw.> and Ar3SnOH. s.'riaryl tin hydroxides ru.y alao be prepartcl 

by the oluavage o~ tin oar bon bon4 ( 6). 

;a;bt heJ:a oreana aietanooxanea, (.d3o.)n)z,J COOflOWlds nre 

generally prepared by reoov1n~ a molooal.e ot mter fran tbe oorreo­

pondin6 hydroxid • •hifJ lehydratJ.On can bo br..>u,: ht ab""ut by two 

ethod8 vi£., (1) diatUliua the orsanot1n eydrvxide under red&lced 

preeauro rmd (..,) 'lv' h at1Jl(, the Or6flUOt1Jl bydro..:1de !n a WCNUI!l 

&taiooator WJin.,. eh.,yaratill8 ngente (6, '1-14) .... he .boxaor{{MO 

disto.nuoY..anoa \ icJ u-e not e 1ly hydr-~4'otld 

ofl~..u... 't w ~"Us X>nding ~i il1 th q a.~ 

rol&'Qd b 

d :all ( l.u J. 

Iloztt:Jr ~w atann.o.:cu os alaa be o ~..in a b:; e. umber 

ot o hor otooda {16-21). 

e+-e gooxon'• a 

vOtte ro Qrooontat1Vell of oraanotin hl'drOK1daa !lAd or 3IWO 

stanuo llllOS lo \ th · etr l'lhyoioal cho.raoteria 1 ·a o t;i ven 

in table I (1-4). 

l!abl.t-I 

OorapotmA Type 

119-120 

2 . irib&at ltin hydroxide " 100-109/ti 

von d •• 



ZSM,t-1 (Contd.) 

3 . DJ.cvol•Mx.Yl till 
~1-

RaUa(OH)2 291{4) -
... >illdy.L oblorot1n 

~· 
~~n(X)OII 106-10'1 

s. D1 :benY1tin OX1t1a R2SDIJ -
• >1propyl tin oxide " -

7. Uexa~ny1 diotanuoxane ( l3Jil)20 1~0 

l. iaxaoron l 1 taru10 one II 142-144/1 

-------------------------------------------------------~---

-Jr6EWO'tin bydroxidos are c;enerally aoli 11th ~ell de~ 

mel t1.fll po1nta and are oolllbl.e in oo1100n iJr~ic oolventa • .Mole­

oular we1Ejlt 4e'Mrr!llli&t1ona or tri•tbJ'l t 1.n hydro.&1u.e aD4 Vi..__ 
zyltia tv'dro%1cJe haVe shown that, these oomDQundB nre so.-bat 

t.\8Et,Oo1ate4 1A ret Wti.Ug ~-- (17• 22) Md tlle rnolooul.ar weigllt 

4epea48 OD the COilOU'tlra,ion or tbe ool\ltion. 
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The poly stannoxaoee, R2SDIJ, are pol.ymerio solid OD4 1n 

coa-t oaeee do oat malt even at h1~er tan_porat\lr8•• UenallY tbey 

are t.a.olutal.e 1n oomrnon or81Wio aolYea:te au4 al.eo 1n m:Lter. 

cumo1na Blld Dwm (23) baYe ma&t an axoeUGD.t survey OA the 

!ntf'ared opeotra of a lerse weber o:t org11notin oomnoUAde. ._. 

hlrve r o lO ... ted that n2sno Olld (a3ea>2o tl'"'Pe ocmpomde gtve a avo.as 

band near 770 <Jil-1 which has been aaor1becl to a etrotohin.B vi-... 

tion of Ul'l.-\.1-..;n ~>lUP as 1 t di.eaupeare durW, ~" reaotion 111Volv-

11:16 oxy an llt::ln• .. 1 t tho oono and diet~bst1tuted atnnno&anee 8Ehi­

b1t a t-r - ban near 530 ca-1 wh1oh ti.aup~'O uu roo.ot· on and 

honoe ouot aloo be aaoocio.to4 lith a tin or.y {eJl atro'to ~ aode. 

!r1. ph~ll tin hydl".JXide oxh bl ts B o'tro:a,> bond ~ t ~620 om - 1 BAd a 

Gtr :~,au o u.bl t naar 9 10 an -l aD4 894 om -l. i>eu:.~eration obi£ta 

11 .el~ that theae 

ba:l ... o c.ro rm.J'" tod w1tl au --v-11 atroto inl'" :10ue -J-11 defor-

mation tre~ueuo,. ~J in obaervntiOna ore in ox:oellen~.~ ;rcooent 

1th tboao of ~ebo nd ~litor (.24). 

vther w.Jrkera like • • '\lllur ( );!v), .. 'riebo en el.!u1r ( ~) . 
·ana aoaa et al. {26) bnve atu.!Iiod tl e atructuro o .. tripban.V1'1n 

b74r~ide and hscapban.yl. atstannoxane by infrared 'toobl11qa•• ibe 

atroM band at about 570 am-1 bave been aesl.srwd to tbe UD-U..till 

atretohillfl oode uhioh ie 1n o:>od agroamont with the r~ &f.a-

500 aa-1 ro ;orted by Brown, Ol:o.wara n.n4 toohow (:.!7) for methal'tin 
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oau uood d1 ot1nGt.d .. 030 0;.) po s. 

tbnt a. bnn8 a.t ~ts oo-1. in hom v-phonoxy 

.un b 0 1 :; dto 1-o-~ otrctolunc f'requ noy .. 

t l i a:rr- P'JT' 

:Jn 11 .Llor ·\J~ 1i the 

am ~A 

11o 1 11 

of ono, M. and .haxsnbonyl ataJ1noxo.ne 

l I 

&lto 1n 

1 o- ~tbritlioat1on of the o~­

o the ll!t anclo .. 1 ornbly 

0 l 11: at 

C4DJ!l.:l l oin.co tho un-J-

.. ,n vitu•o.t1on in h ttl 0-nbono;lcy lhaeyl C'J.stwuw anc, \ horc tho nnate 

io exp cted to opon up etUl fLtrthor tlllo to storio roa.nona, op:JC&ra 

at lli J_ler £r :quono" ( >.o • oo- 1 ) oonp :.rca to th.."lt 111 h.a-nphOf\Vl 

diatannoxane (717 ao- 1). 



~h.o ooeba11..or otudioo on !X)lyetann.oxanoa (R2SDJ) hnvo 

oaggeotcd a .Cive ooorlli ... ed ro.thor than n four coord1oot a. 

atruoturo (~0) tllld tho degroo of: pol~ or1oot1on crc.a.ooo no tho 

a1mc of tho l~l cruupa inara oa (31). 

'1 1 nt 

!t 

~t~ltin ~ e d d1 

11) b . t"'lwr • t 

b.u C,..; n . t on t tr tl\Yl t ~, l\ro i i1j 

t 3JnJI - ~ 't2'1nu + vet 6 

3~t2b)nO ~ (.wt3sn) pp + 2 

(17}' tri i.t~l tin 

tiu 1c. (9; 

u )CJlik ot a1 ( 35) otudioo tho roo.ct1on o£ tl:'1 ho • .wl tin 

bydro:tt.1 o l1 \th 1~-br rao oucc1n1r...1dc cw.a iDol tod )h,.,.i.J .o, .F~un 
lone \J'1t~ other procluota . ~ho forr.lStion of tetraphazlY~tin bae 

bocn ez Pl inod thro UJ the :roroation of hox:elJhonyl. ll.iotannozane 

b..r ~,}lo lJ:rero:iylie of -.>n-N bond. 
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oat of tho hexaorgano diotano.oxane a are aenoet1.ve toward 

bn.a1c bydro:tyoia, fom1ng or~tin hYliroxidoo. Tr1notbyl.tin 

hy6roxide reacts with sodium to give hcxametb11 ditin ill liquid 

om.rnonta ( aG} 

(l)mt3 
2 e

3
un'JH+2ila ----~~ le31jn-.. u e3 ;- 2 aDU 

mticn by(!r~xi eo lll or&UlQstannox !JlCO ra..~"tot .1 tll halo­

n ci a to foro th "'NOPl'in.te ul.•canotin bn 1doo { 1) 

' lv + '1 'i> •l! A .... + 

c e1 OS 

uoa ot a o tl 

3 Ulv 11- •ovon - -.e- 3 n" o~OR ' + 

(n- 2 al.lyl n)2o raaoto 'li til ~oootic co1 (-.~JJ to ~duoe 

[n-B"2 vAc) un ]~ aooo~dint t\,) tho cq !')tiona 

(n-ilu~lyl. .;n) 
2

0 + OlJaOUOH t>[ n•Du2 ( OAo }un 12 0 + 
OII2 • OIICHs 

( 1hore e.llyl. • 0H21 OIIC% and OAC : 0~000) 
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fh1a reaction is qui to feaa1 ble be08lloe of tbo much 1o.1er etab1-

11ty o! (n-~ eJ.l.1l On)2o cOJnpound. 

Uore recently b&lo carboxylatee han boen prepared b7 

Okawara at a1. ( 39) 1rr the reaction of (~JnCl) 2o a acetic acid, 

OOUH e. g, 

few mi.xod ooopounde su.ch as ~sn(UAo)OaA(Ul.te)Jlue are 

kaown (<60). In recent years reo.otions ot hexa organo d1et8lliaoxane 

~1th thio acids, phosphorous oids (41,~), bor1o acid ~ f'l.uo• 

boric acid ( 4:3, 44) have beoll uood to Jreoo.ro t e oorresflOlldiJ16 

eaters. 

OX'(J8ltot1Jl byc!roxidoe nr~ oxides oloo l.'e ~ot 1 th aloob.>l, 

henol. or eroo Jtan direotl.~· :f~r. 

1heaoxtdes and oerca -,t1dos (1-4) 

Very reomtly, i'a.ul ot e.1 (45) have prepared tr1orc;ano and 

d1organo tin chloridee by the reaction ot Jwxa organo diatanooxaoee 

aD4 41or~JBDDt1n ox1dee w1 tb thiol\Vl obl.ar1de. The yields are al.Jaoat 

quantitative. 

R3UtW3nlt3 + 00012 -~f!'l- 2R3SI1Cl+ 002 

Iit!SBU + JUOl2 
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Datta, tajee arld Ghosh (46,47) bnve studied tho reactione 

of hoxaorwmoliatannoxanoe w1 th mercuric halides, zUl.o chloride, 

alumin1W!l chloride Bnd oadmiwn iodide . Reactions of mercuric 

halides in most oaaee prodaoe organomorourio Jba.ll(leo, triorgano­

tin bal1des nnd lyt!1or1o organoatannoxanoa, n2ono. 

~be un-.J bond of stannoxn.nos could be addod to a variety 

of reagents suoh c.s, iooo~te, isotbiocy(U'l.3te, aldehyde, n:Ltrilot 

on:t"bonnonoxide oto. ( 48-63). t.e\7 oooh roo.otiono are ct veu below a 

k 
~ho rooct ons of b.eXtl'ljYl dioto.nnoAon with d1nleyl carbo~ 

te prov1 o a now voute for 'the [lrelltlrGtion of trial.lcyl till alko­

Xidoa (54). 

NumbBr of orea.not1n oxinB.tee (ox1ne ::.: 8-1\Ydroxy qu1nol.1nol) 
have boen prepared by the reaction of boxa or~d1atannoxc:.A8e with 

oxiDe (BOX) (65-88) • 

(R3Gu}2o + 2110x 

n2~ + 2nvx 

--b--e... 2a3unox + H20 

_ _,e.~ R25n0x2+H~ 
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Oooe of these oxinntoo aro e~toot1vo fungio~dea ond arc uoed as 

wood prosorvativea. 

floope. ob;Jeot yd reauUa 

In viow of tho :tnot that hou alkyUar"l clistanuoxanea (4G, 

47) and trio ganotin oarboxylntos (both ounta1uinLJ .-n-o lillkages J 

Wl ore;o f'o.oll r ctione .!th oorc....ric bnlidoe, it J~d be ez­

pootod tor hoxa oJ.cy1/aryl otannoganeo to under()) similar reac­

tions 'ilith otll r covalent rour oalts lWh s or<r..wio oe3: to. 

It be 1nt a out ore mt ~c t"1c nc tat 1: du.oGs i benyl. 

or our 1aateac1 of 1henyl 1arourio oetate in tbo re ct ua w1 'tll 

riOr,BfUOtin ootnto Wll.ik oo -rea ~ hnl1 o lend 

to tllo for~t1on o. 1 enyl.morc a:1.o halidca. Ill th Jro ... ont investi­

t on ct o f o ..rio oo te on a fO\ h oJ. :tl/ .J 1 diota­

xaniJs hnve been "diod. .h ciiat8!UlOXM.Os WJod in · e reac-

tions include haxa ~1/benz3~/propyl/b~tyl dor1vnt1voo. 

2Ul tho iet!UlUO an o have beon 10 wd to re c q to re dUy 

ruth the orc'-4r1o c.oetate at 01-adiJlar' te r ture •• he course of 

reaot1on 1a dopondent on the nnt~e of the orcaa1c ~ups. For 

axa ple, tbe ao'tion of mercaric acetate on ( l~un)20 L)f.Ve d1ph.vJ. 

oerouryJ ~heHg, tr1phenyl. tin acetate; Ph3SnOAc and polyoor1c pbezl¥1 

stannoio aoetatea (Pb3n(O}OAoJn• nhorc as bexa bonzyl diotannoxane 

loads to the forntion of a now funoti~nally oubotituted diatanao­

xano Vic., 1,3 dibezw:f.l. *• 1,313 tetraacotoxy diatan.'lO .. &nel 

1z(OAo)2~nao.~n(OAo)eBz toBOther with benzyl morcu.rio aootateJ 
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Bzli{JOAo. Tbe !ornation of i'u mtionallY substituted i1.1otannoxane 

fran thio ronoti on oau be uaod ao n taw routo for the preparation 

of ouch ooopowlde. 

It 10 cl.oo intcroatil to note that daal.lcy'J.at1on &»os not 

n.ko Ol ~co 1n tbo ro l.Cti.ono of morourio cotato with ( ;;un)£\l 

(\ h ~ L : 'r, 11) at tho &roducta oro sUtl.O 1.0 Cl4 <1 HaU, lher 

na oarcmr1c bnl.1doa roo.ot nth (R3Jn)2v (R = ,r, u it the for­

t on of 3 nOl, Rllg\Jl nnd H2~o. inoo th re3ct1o & of' oorcur1c 

ootate ~th (R3 li!1)2o ( t ~:: ;)r• u.) aro clear cut d qu.."'\Utitative 

yiel of ~~Jnv c 1o b ~inoilt tho o ro ct1vn.o oy be ooad o voey 

c nv~~1 nt l')Qrat o. u f tr1al)Wl t 1 cot :to • 

he ·e ot ..J_.. , b1a t tri h ·1 tinJ Ul. h1cio 

cot to ~ u b on iuveo i ted to sao 1ho h r o int 1e 

Ul hi 0 imil t i 

ru :nne. Iu. t caoo, at d ot nr.1,~ .t, oz om:1c 

aul hid and tri honyl tin nco to pr;,du.oad o.acor to tbe 

ollo ·quat on; 

~he differonoe in h bolmviour of morcurio acotnto to\ardq bia 

( tr1:l)henylt1n) auJ.pllid~ as oon!Xlrod to hoxaphel\V1d1ota.nnoxo.ne may 

bo attributed to the otr~nao1.~ nffini ty of mercury tocrarde oUlt\&r. 
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~he foroa'\ion of dipherl.yl mercury in tho rea.ctione o t 

( J?~Sn) 2o and Bs( OAo) 2 baa been explained by aeaLmiJ::t.G the great 

1natab111ty of 8Ja0Hg bola4e4 ayatem. V1a-a-ne, tbe , • .,. of m1gra­

tion ot pheDJl groapa from tin a~m to aeroury atom. 
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All tho aolvente were purified and dried aa doeoribed 1n 

Vogel's prnot1onl oheuietry (61). The petrolewn o~r used bad ita 

110111ue range 00-80° wU.eae otnorwiee ment1onod. norcntrio acetate 

(G.H./~.1) nn.d pben,.Vlrnorourio acetate (Riedel) usod in these reao­

tiono were dried in vaoaan for 12 b1' before use. J.T1pllenyl tin 

chloride, d1phensl tin dichloride, llexa propyl and butYl dietanno-

anes al.l obtai.nod fron lllka ~ .G., ;3witzerlnnd LTere u.eo<l without 

f ~rthor ur1fj. oo.tion. J\ll ool tille points wero 'U.DOorreoted, 

Hexaphenyl diatBllUOA no ao proparod by tho ~tion of 

tri hony1t1n chlo.t~ido wl th ~dium bydraxido deocribed lTJ an 

tij ( 62). Oru.do Pl"oduot on re o ed cryota 11 t n fro a ixturo 

of etr.JloLfl'l other d b&lWone gavo orJotal.o oi' J. tine 1nt 12~ 

[lit (63) m.p. 123-124°]. It as ar1od 111 air o.nd i'inallY tn vaou.wn 

at room t~1 leratu.ro £or 12 hr. ( ?ountU 0 • Go. 01 1 U : 4.49;"'J 

Oalo4. for o36U3oJ~O 1 0 :a 60.41,", U :;: 4.42~"). 

2. rr•ll'i£01on of tr1bepmrl.11Q oh1ori0!1• 

!rribenayltin obl.oride was prepared according to the method 

of 6obm1U..Dl.lllont et a1 (64) nnd was reoryotnlliood from aoetou, 

rl•P• 142°[lit (64) m.p. 142-144°]. 
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Hoxabenzy'.l distannoY..:ane was prepared (65) by abnking e.n 

etheral solution of tribenzYl.tin oblortde with 305Z aqueous eol.u­

t1on at potaao1\B hy4rc)x1de. ~he prod \lOt uae reoovered hom etbar 

layer and ~inaUy orystnll1ee4 from acetone, m.p. 116-122° [11t ( 16) 

•P• 120°] • ( fuundl 0 : 62.91)<1, H • 5.12~, Onlod • .for C6f!}14.r~ I 

IJ • 63.a:J J' I • 5.28r)• 

Ilia ea.r:1 le f hezabal1Zy1 diettUUIOxane as 1180<1 tlB authentic 

ear1 tlo ~or oixod celtinJ~ lnt dot ruination. 

o n olation of 25 of trlphfmY]..t1n chl.or1do 1n "'00 m1 

of ethanol, 15 nl of pyridine 1as added ond t• u 2 .., ;ns Me-

ed tor ba.l.f ur. ,~;he 1hi to proo1pl ta. te o tl1nod o fil torod 

d oryotalltood tram acotono. ure oryotnl.e u bio( tr hC."\Yltin) 

aul.ph14e m.p. 142° [lit (1) •P• 141.5-143°] ae obta.inod. (Pourull 

c • 5 .70 , II • 4.56 J sled. for Osell3ou~3 • u • 69. o~~. B • 
4.3 • ). 

DlpbeQyl tin oxide uaa proparod by treatillG etherlll solution 

of d1X)benylt1n aiohlor1de witll aquaoua IK)lution of sodium hydroxide 
0 

in axoeae (2). The white ooapound wae Tl88be4 ttfOughly \'fith wa-ter, 
0 

ethor eto. and tlried t 90 1n vn.ouuo tor oovoral <1o3a. (FoUA4a 
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To solution of 7.1. Ga of hoxa plmnyl. d1otenuo~ in GOO 

cO. of oth r \7 nf.'ldod 3.18 of mercuric cet e 1n ~o o1 and e 

ot1rrod t roo::n te t>arntur or S hr ond kopt overniGht• lnte 

oi it te a formed and ao filtered of£. ~he roa1 ~c 2.89 

(6A) \tao 1nob t!¥o ~~~ dtb benzene, otho1• and 1. o fD to be 

1m ibl 

in ohloru 

tr to ua 

11 d fro 

, 

r 1 t!o to b 

110 tad oro by a. d t 

ob aino 

trolo 
0 (00) 

(61 ) • 0;.)11 j 

ath r ( 40-60°) 

;CJ.r 

11 tr to .t. urth :r ld d 1. 

( ?. 

oluble 

fil­

), 

a. a. alid, 

of llito oolid (0 >). 'h< Jot' r llqu.:>l' on c ~ to ::>ret on 
0 

v .... 3 ~ of' 1 oryot llin ol1d, •• 110-1"' (63) • J.!le 

ol1ti, Gll, on rope t d ory t lio t_on fro 1 atr l oth r (40-

GOo) , ) c: o @JoVe tr1o frnotion.:J of ol1d ,1 ~; 1.00 , •P• 11u-118 and 

(11) 6F1 0.51 0 , n.p. 116-120 .~The fract1ono GO nnd GFwara found 

to be identical (m. rn. p) and r:Wted toBQthor ohioh on furthor oryata­

llioation b'om carbon to~aobloride/ethar xturo afforded a ;bite 
0 orystnlliuo oolid, •P• 122-123 , idontifiod o tripbonyLtin acetate 

by miXed moltinG po1nt doto ina.tion ;]i th an au.th€h.J.ti.O saoplo of 
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tr1phenylt1n aoetate. The tro.otioDB 6&~ and GG were foUild to be 

1dontical (rn .m. p) ruJ.d rt1xed together. vn repeated aryste.lliootion 

from petrolotlr.l etbor afforded a noe<U.o aboped oryDto.lline compound, 
0 

m. P• 124 awl as identified as dipheJ13~ meroaney by oixod mel ti.og 

point detern1nat1on it!l o.n authent1o sample of diphenyl oeroury. 

~he solid, 6A, wan identified o.o n poJ..ynor fro ito h¥81-

o!!l. ll"o!)Ol'tioa and tna idontiticd o polyn ... rio honY1 otl'lUUOiO 

aoto.ta, [ ,hSn(o)OAoJ:ntr. m ite ol\perimpoa1blo IR op"'otrtm nth an 

th u ic r>lo of ~ ll:.&(o)o o 1• [)renar tion f oxino derivative 

vi • , pho lt1n cot tc dioxi. te, l ononta.l ana-

w.e 1n .L"' n olution of 4.u1 

400 ol otllor, \70.6 added 4 . 01 of oorour!c acato.to ill GOO ell. f 

ot r WflO atl!ad d t nixtwo o stirred t roo t ... ~llera.ture 

for hr d \. ·pt ovor~li ~. ftor thnt t ho le oolution aa 

filtered uhoroby vtSO ~ of a \7h1te aolid wao loft oG rooidue (?A). 

The oompoWld• 7A, 1os f'oWld to be inaolublo in oJ.noat ell comcon 

or~J,!~Ai.o solvents but il8.8 sliGhtly soluble in chloroform and was 

aryetal.lioed .from this sol vent. ~his wae 1dontif1ed ao a po130er 
0 

which did mt l!lolt tNen uuto 360 • The filtrate was oorJplotely 



_.,._.... te ., .... wllel'ellr a w!d.te eoU.4, oleN 8Rt • Ja»-

'JJM• - oMUae4, Tb1e ooaapowaA OA repea-.-.t ar.ydalllaatlea ,_. 
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0 

wld.oll­

l._'Uflel W etpet -.1-.. •Sat .....,_Uoa wltll a..._tlll 

file .. _..ua -~ '' - 1a-ttfte& • Jd~Mrl• Jltnllll, 
••n•l• aoetate9 [P...-olOM]a ._Ill .. ,..s.oa with~· 
.,.. .... 0~ Jllt?V1 .... s ........... ,.,... .. leA d .......... 

fttift vta., IIII«W1UA _.._ tia:IM'Mt fWGAo ... 
Jlne ....uo -.a ,.. flt...,4 lunag Raetua u a.ten ... wr 

qUdltaUft all.rla.l ......._ 
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n.p. 124°, by nixe4 oel tina point deteroination 'With an autb&n:tic 

oanple of d1Ph&AY1 mercury. 

To a sol.ut1on of 5.86 £.1.l of h8xa propyl. diat&WlO..ame 1A 

300 m1 othor, 3.68 Gill of mercuric acetate 1n 400 ml. of ether waa 

added. Tho ixturo :~as st1 red nt rooc tonperat1.1re tor '1-8 br anA 

kept ovor.u.10ht •• yellow orocipitato wa.e fomo6 d 1ri.Jl; ot1rr1D£ 
~ 

1 L"' oh f1ltored oft. Tho ree1duet J.4.3 ~~ rn10 identified ae tter-

" ourtc oxide (yollo v (r1ety) by qWll1tnt1ve oha:liOol. toatth 

1 1no eolia, 

oevorn.l t 

tto o~ eta. 
0 , • , • ~ -100 • .dlio ulid a r cry t .lieed 

lbZtl.U'c !c than o£.for-

ed n w itc odl.e ebe:ned ot•ycto.le of •P• 100°. J.'lns was identi­

fied s tr1propylt1n BOetnte [ 11t (86) m.p. 100°] b~ 1;:. d o1ting 

point detominntioli with • authentic us:. >le of trlpriJ ,,J.tin ace­

ate Jre arod i'ro!l the reRotion or tripropyl.tirl ohlorldo ( 1LL'Ui 

.G) th aodia aotnto ( ... ). ( oWld 0 = t.e.98: , 11 = 7.75* f 

n = 3J.4&,: J ~ lot'l. or o11.~4;;uo2 1 o • 43.0l.l , H • 7. 4 1 ~ = 
38.'111&). 

A solution of 6.74 8!\ o~ hoxabutyJ. d1stanno;mne 1n 300 lll1. 

of other WBB nixod vr1 th 3.60 ~ o£ caorourio o.oeta.to 1n 400 m1 

ether. Tbe r.dxturo uaa st1 ~ at room te pera.ture for U hr BD4 

kept overniGht • A yellow preo1p1 tnta was £ormed <lur 'ne reaction 



¥b1oh ua.e f11tered off. ~lle yellow roa1due, 2 . 40 Glt ae.o 1dont1-

fied as erou.rio oxide by qua 1 tativo ohar:doal teeto. 

'lho filtrate on ove10rut1on y:t.e1ded n white solid, 7.65 ~, 
0 

m. V• 79-<31 • ::&:hi a ool1d on l'O >Oe.tad orYDtallioation froii1 petroleum 

thor ooa 1 ta 

[lit (66) m •• 

0 
•P• 03 

.5 -

o 1 entifi d o ~r1butYlttn acotate 
0

] by 1xod eltillG 10i.nt dot rrina.t1on 

1. t au ho ~io 110 o~ l'ibat l.t1n acet 1i ro t--

nt o eo iu..~ acetate on tributyl.tlll oblor1do ( lwta .~.) (2) 

( b • 3J.71 1 ale • ior o14D30unu2 • 

.1'1 

ot 1 .. ot 0 .i. tl crete~ c 

cot to in 1a2 rt o" .ore alao o :t. J. o JJ.;vtlu.otu \ or 
H-n 

1 ~.J rl/but. 1 ncotato, ero rio xid 

" unro ota n rour1c catnte ~ oot A tl t e r o no rooo dad 

1n 111 pro ortton. 

3. 73 Oil of lloxa.boc--;wyl iietau.uo !Olle uno dlooolvod 1n 400 fill 

ot ether. ~o tlJnt, 2 .96 fJil of marcur1o oetnte in GOO n1 ether "ae 

a44e4 at room tonpernture a.nd the n1Xture was atirrod tor a br aD4 

kel}t overnight. tie salut1on laD tllen ove.poro.tail to drynoes and 

treated with 100 mJ. of co1d potrolo otb.:Jr and· fll torod. J;ho patro­

leuo ethor oolublo fraction af:f"rdad 1 . 70 ~n of a ull1 te compound 

ul-U.ob on recryotall1aat1on fran acetone a identifiod as unreaoted 



IR apootrun of 1,3 dibenz~l 1,1~3,~ tetr ootoxy 
diataunoxene, Bz\OAc)2SnOSn(OAcJ2Bz • 
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hexabenz~l distannoxa .. 1e, m.p . 118° (lit (67) m. p . 118-120°1 by 

nixed mel tine !)oint deter:.:liua.tion wi tb au au.t~ntic oarnple . 

fhe residue was then treated with hot petroleum ether and 

the petroleum ether soluble fract:on afforded 2 . 70 ~~ of beuzyl 

mercaric chl-oride, !'l· ::>. 12ti-129°, ident!.fied by r.li.x:e;d oel tinr; point 

deterr1:1.na ~ion \:1 tn al4thentic sanple. 

~he pet!'oleum etlwr ius..Jluble .fract.:..on, 1.4CJ oo, m.y. ~~o-

2280 wao recryst~Lised oevu.al ':~es f-~m be~dne ~o afford a 

1 l•e crystalline conpo~~d u.~. 227-22ti
0

• ~nis CJ~.~und nas ~den-

3,3 tetra ace to~~ ui.:ha 1.0.:a ~ J~l .he b ..... siu uf ~.~.ew .-.. !JJ. ~L.l is 

(h,ow .. d: ~ = v:J.49,.,, h = .!1.93,_,, ..,n: 35.t1~3; valod. :Cor Ci2n~6.,n20g~ 
J c 69.31,.~, H = ,"S. J'l,J, ~ • ..55.35,.1)~ Oll(;Ct.r\L":l. 

did ..J.Ot a..~..lo~d d ... beu~ ltlna."oxi.notc • .u:c.2vnOx2 wnic .. l dicutuu 'lilnt 

prob .bly no Bz ......._ dn ...... c;roupiJlt; uas present in the cou .Ji.W.d. l.lv the 
Bz ...- ' 

two be~yl ~oupo hf.lva been C&.:hlS 1.deroo to occupy 1, v you ... t:!..ons o t' 

the nt:\t stannoxaue del"'ivative. 

Comparison o.i infrared Sl>ectrum(_\;~·1 ) of this aoupoUAd with 

tlla.t of tribenzyltin acetate Wld. hexaber.a.Zyl dista.nn.o~ .. ane leads 1x> 

assign the following major bands to OCO group and Sll-0-~n ~oup 

frequencies . 

1590 em - 1 , 1.545 cm-1 

610 cm-1 

000 stretch ( G..h)WivrC'Yic.) 

Sn-0-Sn. stretch (OA'jmtnAmt: 
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12 . Reaction of bia(trinbenyltin) sulphide \11th meroqrio acetate; 

To a solution of 3 . 15 gm of bis (triphenylt~) sUlphide in 

400 ml o:f ethor, 1 . 43 sm of mercuric acetate dissolved in 200 ml 

of ether waa added nnd the auaponaion \Ias stirred f'or 6 hr at room 

tenpera.ture • . .'t. black precipitate \~as formed durin~ the stirring 

ru1d 1ao filtered off. Tho residue 1.00 gm ;ae id~~tified as mer­

curic sulohide (black Y~etr) by .ualitntive tests. the :filtrate 

\faa evavoratod to drynoss wheroby a white solid. ~.5..; lJllt m.p. 
0 

116-120 :no obtained. ~his solid after several recryata.llio tion 

fron otroleut1 ther .a.a ide!lc.i£1ed as triph&.l~l.tin acete.te1 m.p. 
0 

122 (mom.p). (Foundz ~n • 2d.89,.,; Ualad. tor 02oll1aJno2 • iJn • 

23 . 04~~>. 
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Baa allcy1/ary'l diatannoxanea react difteren.tl.y with M!'­

our1c oblo'"ide and acetate. In oaae of merourio chloride, the rt~&G­

tiona 4o not depend upon the nature of the organic o."'llPB (except 

1n oaao of hGa benZyl d1atanno%aD8) and follow the amae cyol1o 

transition state (4G, 4f) 1n overy oaae aa have boen Modmed due 

to tho '1aolo:t1on of eioilnr types of reaotiou protiuota. Bu.t 1A oaae 

of oerourio acetate, tJ1e l'oootion products are dependent on tM 

nature or or~ic arouua. i'or exa:1ple. hexapheu$1 diataniloXans reaot, 

with mercuric acetate to )roduoe d1 henyl erOlU'J ald pol nor1o 

phenYl at8.M01o acetate lbile tho ovrres~n ina beneyl compoUD4 

~ro~ucan ~~lmerourio oetato a new oarboxtlnte derivative of 

diatannoz:ane Viz., l5Z(U o)2w.IW~(v o)~. liut e OJ d only obtain 

tr1propyl/butyl t-w aoetnto md morou...~o oxido frvm. hexa. 1ropyl/ 

butyl d1etannoxones whau. treated w'.th mero~Xr1c acetate. 

the a't01ch1ometr~ oi' the overall reaction, tb.e 

reaction of mercuric aoe'tato with hexapllen._vl diataauo.t:ono 111 111 

ratio ~ be .torr:u:Q.n'iecl aa f'oll•aa 

PhstlnD t ,hHgOAo --~b ~h3n(O)OAO + ~ 



S1noe, compounds like tetraorsauotinl R4Sn (59 r are attacked oal7 

verly slowly by mercuric acetate, the eaae w1tll which hexa pbeJ\Yl 

distanuoxane roaote witll mercuric acetate should be aeaooiated 

1th tho yreoouoe of ;;BQ-O..moiety in tl1e mo1ooulo. Datta et aJ. 

(46) havo B'U.f"~etod a oyolio trruUdtion a tate tn tho roaot1ou of 

hexaphenyld1Btannox:sne and mercuric chloride involving ei!!lt.ll. taD.eou.a 

oleotrophilio attack by ox..vBen atvo to taeroury l.llld a xaeuoJ.eopb:U1o 

a e..,anoo t in nt'Jl!l by ohlorina atum. !t in highly nrobe.lale that 

the Lawie ao1d, norouno GOotata ~uld ill.volve a oinil.u1~ trana1-

tion state 1u th first ate~ of the reaction na fol~owa; 

I I 
~ . 

AOO - Hg - · - - - u c 

this transitton otnto io expoctod to breal.. ao below• 



i>Jia8aOB&OAo1 howww, oou1.4 not 1Mt 1.ola11e4 from th1a r1an1oa 

~-ld..7 •--• ot ita ld.lblT --••• • ._ •• 
!M aotua1 aeobald• b.r whloh PJiaaaP'f8.)Ao leocaJ88M la 

~!A. tbetber the 1Bt.-ol•Nlu' o---.sa~ mt....u.& (I) o• 

tM tat.nmoleoular reanuLfJIII•t (U) ie to '- ~fP'I'et •a,.t " 

aal4 cJettnl 'tell-. 

(%) PJistm 0 -'.1f80Ao 
I 

1 ~I 
AOOB&O-S., .i?h 

~ \ ~ - hHA\)Ao ~ bsSIWSDPJiaulleJ o 
.ttepetit1on of tile aboft 

pzrooeaa 

e - blliJ)Ao) 

Ph3 ~0( Ph2.S'\'\O)n H1 OAt. 

Danua et a1. (eo) bue noelltlf reportect tile ~ondtu ot 

-.rra.srta 1ly tbe Naet10a ot ~ Wi'h .PiaJI&Ol• lrGII tbt leolatiel 

01 
o~ ~ etamwic aoetatel t»hSn(O)OAo an4 41~1 aero\1171 P¥8 

1:utea4 o~ J?beSDO 8la4 .L)hH&OAo in tbe reaction. ot (PJaeSn)aO wttla 



Bg(OAa)2 , it 111 11latly that P~ano and PbHgUAa have reacted to 

prodl.loe ~SDOUgth ao an il1tomod1a'te \'1ll1oh ..v .turtbor rearraDp 

J.o 
to Give Pbtllg and .PhSn(O)OI.o as ehown in (UI). Uinoe .from the r•o-

t10DB of 'trial.lf\Yl/aryltin oarboxylAtea with marourlo aoetate 1t baa 

been obaen.a that pba~ aroup bas a greater tan.denoy to mS.grau 

frott tin atom to orollt'y1 tbe deoompos1t1on of l12~l~!h .v .follow 

OAo 
the post J.r),te rou.teo of eltbor (III) 1ntramol.ecul.ar or (IV) inte~ 

noleoUJ.nr rearran:;e Gnts. Vf oaurse, the uaot oouree of reaot1on. 

is uncertain. 

(lll) 

ltV) 

0 

· Q. 
A c. 

OAc. 

P h1.1""- 0 ._.:. 1-\q Ph 

j I ,If 
I 1 

I • 

P ... ~ o- s"" -\-Ph I,. 
A<. 0 Ph 

Ph $"" (0) OAc. t Ph2.. H~ 

1 Pol>j...., •• ;,..,.:t;...., 

[Ph s'rl Co)OAc] -n 

- Ph1.~ ~ Ph1. S-n o $'1'\ {.OAc) Ph 0 H~ P~ 
I Okj Re.p~o-}I:J\e 

~ O..'VY\ €. p 't"()(. ~ 
(- Phz.H~) 

PhtS\ 0[ PhS')'\(.o)OAc.J'r'l ~~Ph 

O~c. 



It is intoroatine to nota tlle:t polymorio .l!~..,r.u roao"a 

with .?hligUAo 1n roflwcin ~ b~ene to pr~ auoe dipbaeyl .oGN\UIY an4 

no].ymerio r>heeyl otannoio acetate ( \.h1oh reaeonabl$ 1ndioatee tba't 

... h~nJ ay be all interoediate of the reaotion between bexaph_,.l. 

dintawJOT.(1Jl8 and merourio aoet teJ. ~he formation of these 'tWo 

f)rOdWJte oan be BXnluined invo :inG Q.lll' o.r. the two oeoha..ieme vu. 
(III) or (IV} no c'leao:i.be4 earlior. It bne been further obeen-ea 

tbnt tho renct .on of h2~ 1. th lll{gJAo dooo not ?rOOood e.t room 

tem.nera.turo .• horeao ero u-1o oootate defi d. .. o1y rencto ath 

bn b~ t t .. ho f at 

thnt hp.Jn\J noe >Ol.ymer1eod n.eoos n mthol' ri protW lo} .. ld1t1on to 

dar(J) u.o'l 'rO""\Ct on. 

rt mo boon J. .Lt on t'tr1lh<» ·l.t1n co te jl.e no 

vf 1 rJ ~t i tl a 1: c tiou uf { 113~J ~v ~ tb (v .aJ2 in 111 

M.t o. ut it t te re ot on 1a onr1•1od out 11th \ o oquiv ll.onts 

of nerollrta aaotnt , no tri >hen...ut t1u acetate o..>Uld be :1.ool ted 

1dicm .4 n tl t tr1ilhen,yltiu l oetate oru1. i'arthOl" ronct • tth exoeea 

merourio aoete.to to prod~e moro 41 hGilV'l ero~.~r,j and h~i·l. 

stannoio aoetate na doaoribed earlier. 

•hat tbe 1.U.volve::ta.t ot the oxygen atom of u.n,..v.-,.,n bond in 

the oyollo trnna1t1on atate 1e reepowa1bla for the di.f.'terenoe in 

beha'Yiour or mero Jrio acetate at least to .ards hoxa alleyl/aryl 

M.atanuox!'.nea stud1od, io au ~:9orted by tho rcacttono o'£ oorcurio 

noetBte with boxnprot~ en6 hOEabutyl dietannoxanoo. In thece oaooe 

only tr1allcyl tin aoetato ond oerourio oxides ore forood. ~b1e rather 
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41ftereat behaviour o~ morourio aoetate touarde baEa allql tie­

tannoxanea may be attribllted to tb8 :l:nd\lot1ve effect of al)ql 

Bl'0\11')8 that would render the oxycen atom muob more n.eBBtive :tao1-

11tat11l8 the doDation ot el.eotrone tr .... m tbe ox.y-gen atom to lle1'0UI'Y 

atom in tho oyollc tranai tion otate prot ucd.nG merourio oXide 8IUl 

tr1alky1t1n acetates. 

( = ~. } . 

ho ro ot n of hoxab!l.!:ln 1. diots.a.no .. Ul \71th morcu.rto aoot te 

is r ther in tare t UJ• I 1 lie oaoe ~ t · .,...'\%' to 1 ... o hoeyl 

&zll'~oc:ue, b&neyJ.mero~ o aoetato 1o foraod to !)ether fi:tl:l a funo.. 

tionally t)\1bet1tutea diotauno ~ V!l..z., llZ(vA.o)2 .JnO..Ml.(\) o)~ 

1 nat d of a oolymorio nrodu.ot. t!ono1dor1nt the eto1olliooetry of 

the re ot on tho ovarall reaction bo .rl ten e £oll<ma 1 

:a:hio roaotton 1o atill Wldor 1llvost1.mt1on and nothiDG con be said 

about the mode of t .. mn,ion of the J.Rdllcts at tllio oto.ge. 



Affinity of :oeroury towards aUltu.r io muoll arae.ter tbln 

thea oxynan. ~his fact bae been reflected fl"m the reaot1on ot 

bio( tripbenyltin) OUlphide lith aorouric aoetnte t~llioh produ.oea 

erow.~o sulphide BJld tr1pheuyl.tin acetate p1·ob8bl.y a.ooordi..n8 to 

the £ollouint; nooha..llienll 
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;tat~duotiOAI 

In tli.a oort, proparo.tion of noma orga:Lotin ocrboxYJ,ate 

oxi.n.'ltos have boen attenptod. fJ!ho. iaolu.de tllo .follo .ina types 

of compounds viz . , Ph3n(uOOR)ux2 nnd (uCuR)2~nuA2 • Tho oo~pound 

n-Lla2,;n{'-'OOOHs)ox, re.vortod by Bt1bor nud :..uioar (1) ia PX'olx b]Jr 

tho only exa; ll)lo of or&:WQtin oo.rbo leta oxinQte. 

osi{lo tho a-o ~oro.t1on of orgs~tin carbo yl ta oxinc.too, 
. 

aome othor or l'lti.n O{)rt'1lo.xeo hn:vo boon pro rod u'l. o.ctJ.On of 

oro~ie chloride/nerollt'ic .oet te/phanyl rourtc u.ovt to on th oo 

c;) 1 loxa have b en i ted. 

o.>m:ll.exeo oo r f1 vant here. 

1.W ou 't 1es o · or 
~;,}n(K.)Iollt nnd 'lin~3, h o 

X= halo'eu, iaothiooynnnte, 

tho 11 oraturo (1-1~). 

tin o .n: to v • ., .... ~ , 1,; n 2 , 

= ol•t:nfJ,ic uun, ux • o inc.·to ond 

acat te, n1 tr to ~c doec ... 'ibcd in 

13..,n~, 

r tho fvllo in 

"vnJX2 d .~nuxtJ aro norol.ly ~oparod b~ one 

nya a (n) 5'0' ot on o£ or~ot1n ho.l1 oa dth 

oxino (3,4). (b) ron.ction. of or~tin bnl1Clea ;1th oodium oxinBte 

(:2,10,14) and (c} ra9.ot1on of or~tih. oxides w1th or.ine (10.,.13), 
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('b) n-Bu.Sn013 + 31laOX --•• n-Bw;nOx.3 + 3UaCl 

Uot.byltintrioxinf:\.te \/88 prepared by hoo.tina metbyltin eesqu1.a\.ll­

~de \11th oxine, in a 1•3 molar ratio, in. boilinG toluono, 1hile 

oir'lilor honti ot batylt1n oaequ1oLll.ph1 o and old.uo in . 1:,., oolar 

rstio produood ( uJnJX2)n ~ (15). 

lbrtin ~nd mainh (16) ra ered tintetrrwJ.in: to, un(iJxJ4 

by hcnt1 

by o t;n-

t J00°. .a. in tetraoxUJ.: to n ~r ed 

d fiBS 0 • 

to ro ot in a 111 

b e, h too .o 

h 0 l 0 of eq.d-

;>J.nr f.lixtur e of di.bnli c lW.d o. dio i to in rofl--.u.,; 

orb n oue (1,14, 1?-19); 

1
2

.,11 1
2 
+ fL,a d1VX.., -~~t;» 2lt,.!ull(\J~)OX 

or by reaction bot. oon a diolti.n to rwd a1lvcr llnl1do (1) 

1 

"base oonooUDde ooy undergo diaproportlonntion to yiold mre st..,ble 

hcxa coordinated 2~nU%2 (17) . 



l>iallcylti.n 1eooyanate ox\rmte and aoetato oxin.a.tea have 

boen prepared by diaproportiona,lon reaction.a as in the oaae itll 

RaSnOlOX ( 1) • 

IQ'bar end his oo tJrker (1) hnvo a1ao ~ennrod dinlk.vl~1A 

nitrate oxtnnte and aul.pha'te oxinnte by the fvllo line ootho4aa 

OH30H ._ !'-u.n.(Jiv . .~Jux + {'}JX 
2yn,Ox2 -t- ~~·03 -.... ... u 

~lt2on{ul)UX + ·fr~JO& vH3vH~ [ li2JAJX] 2uu,+l! 6\ll 

m o h r t a.o !au suboti t\ltion eaotiull.G the roduot t"!ie­

vro :.crt :Jll tea ( 1lJ) ' 

he ox nnte ~u.p of tr1nben.Jlt1n oxiuote r.te.Y be exo ;ea 
by n nt.nbGr of auioun euoh as ha.l.itie ions, oirt'11.y b ahnJ~ a a>lu.­

tion ot tri lben lti.a axl..tJAte .ttth tue a. rru-aprtate roa :ent. he halo­

gen atom of ,onta ooord~'lte4 tin balo oxin: 'te WlderlJ)as reaq ex­

ohant,~e d th ~e>l1P8 auoh u butyl, al.kOxy or Wetl 11th ohelatea e.g., 

aoetylaoe~AA.tea (17, 19) whioh -...v M.e~opor'tiono.te into diorBIIDQ­

tln clioxinatee. ~r exaaple• 

(1) i2un(cl)\Jx+ n- uo~ --~~ ~Un(OO~)Ox 

(2) Ra~n( !l)OJt + »ai £> RH""n(I)O. 
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(3) t2un(Ol)OX + n-Dl1L1 ~ i2UA(rr»u)OJt 

~ 
~UlWX2 + (D-liU) 2'-'Ai.~ 

b u ll'e lared 

b he ro lCt., l o- or rottn. trio llor1 o t J 'Ule lr, 
yl tin 18lodio 1u: oa have aloo boen Jl'onorod b ra at ~ dinllenyl­

tin dio-' n to 1 'Lh 10rc n:'! o hnll.dos 1n Olthor :t r~Jon tam r tLWe 

( }1). 

1olllorot1n d1oxill£\te, u12~n.VX.._ (v) as JJ.:.J red by the 

~e ot ou. of oxino n ..n.Cl4 .vl2.Jn\bt2 r~.a been fJuo.d to be tt armal.ly 
0 

at~bl.e u )to •60 • -.nco t1ble L Min rc 1 oo1<'la Md oll"ali aotut LOllS 

b\lt eoll.lble in oonoontrn.ted BUl.Jlhurio acid. 

All tJ.o or~uot ill oxinatee and balo oxillatoo are yeLlow t.J 

orange aryeta:L•• bavinn \1811 definod melting pointe • ..~:buae are 

usually aol\lble in oom!'lon orsauto solvents Md oro r.wnomorio 1n 

benGene sa1ution (12). 

-...1m11ar t\J thoeo af var::ouo oholntod ootal oxinntoe u;doh 

abeorb at .,?0-4JO mJ-L • tbo tin oxinntee are oharnctor1acd to be.ve 
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0.11 oloctronic absorption epeotrum in the reGion JG0-4r30 m fA (12). 

~hie b&e been O~J.midorad oa an evidence for the n-esauoe of obela­

ted r1na 1n tl10 oleo;Ae. bo r:t~lar extinction oooff1o1ent dep(.Dda 

on the nUIIber of xtnnte o7'QUJ>8 preeent. 'Dr e ~ ple, the utino­

tion ooeff1c1ent of d!ox!l.nl te cmploxoe o.ro uoarl· d u.b:Le ~'l't ot 

.. he OOJlOoxllla.te c )loxea d tho extinction ooef ic-tont uf the 

tin triox te C.J :)lexeo e. • , - .... \wn~o~x , :1a •v ~t of the 

onooXinc te aJ loxea ( ). 

tin ioxtn: tea ave boo lO U 0 bo:ve xa ooordlntl-

et 11 ( ), tl !:'\OflOOX4 fi! tOO d or w-
t Q ~1 J ltin 

c beve o 0 Q.i tin t 

( 1!1 

l 

t J)e l n • J. 

ev ral. a l.u.t1i n o- tri >ll8ll.:(l t1n ox ~~ te t ve bean r o od (u,1C1 

17), re 1o oo er iait • 

ture (iJ or (11) ( 1 ,. !) 

t 
.un 

'h· ··· ··· ~~ b 
OJt 

(1) 

ia. x. 
(11) 
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i.l1• ~do, ..;n d 1 b can ox:tond their cJordUlot1on number 

bctyond four. I. • oattte {2u) haD nttr1bat !lie i'aot tJ the 

:vailab111ty of e pty 1d' rb1talo ib th ae el onto. 0\ ever, 

tll eo orb1 tllla m oinr11o ot o.ro too difooc !.£« oa he ooud 
fv at on d ..10 t-.> effooti ve ovorln io o il \JD01.blc hen thoy oan.-

trnot a .L££iei ntly 1 he n:aoouco of h1 Uy loc "~ n 1 o li(JW.ds 

(24~G). .>m n lwr of inv ati~Y.t one o b..,.ulin ,, it bno bo 

J orv t o 1v avarl t ' 1 b1t U.o 

0 

0 

a~o rr- diTb 

f bond charao or1 tioo 

e • h rr- dn 

tl1o ~ of t o :trnL ot t t n n. \VnUn.b lit 

~rbitalo ao .ol • 

b u i v 

)lOl.""t 0 \lru:'' 1 t 0 b 

.. ble 1 o tnuu>lU. .. ~ 

a 

• • 
n -4 n­

b t 1 i 

vory 11 or t ru:an an -v b o (loc.W.t). 1nc 

the aoo [ltor 'f)X"o rt o ..... tin b.:: idao oro t·oll Ul ( ) , ho 

1lr\lbo.bf.l1 ty of Tf b Htdi.n, 11 1 th nt mo other th.n11 oxy on. oo.y not be 

rulod out . 

Jr~uotin lmlidee .for o. dition co Wlde r;ith lootron 

nair «bnoro oo a ro uai.4Ellly of tho type 1~ ;nJI.4""fl, e~ ( t1hon n • e. 3) 

(23) uharo il = urcanic gruu~, a baloean. and r. • m olootron air 

..>.uor. 
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~he orgoxwttn monohalidee usually form 111 adllWlte, R3!.inX.I,. 

inr trimethyl t1n chloride, a oolorometr1c oethod o.£ calcUlating 

the euthcll 'Y of forr1ation of a.dlluote 1th ewie bnsoa llaB been 

renorted (29). 

he ato.bilit· o · the ddition oonoounde le onde on the 

ll\Gber of or~ lie crou ls preoent and for tetraorc;anotin com ~unde 

thoro io little evi enoo for .awls ac1d behaviour. ban tho chlorine 

t.>ma of stau.dc chl.orl e Brc re !a.oed by rela.tiveJ.y elootropoe1-

tiw orc)Ulic "JU.YiB• the nano tor Jro JOrt o£ tin duclinao aa 

fJllo 8 uno&) t,n 13) .. 2~n 3.~ ') ~., ... n 1 ( o~, )h3 ..all ·l) .1,)~.) llv~ (.;)1) 

!.lld Jtc Jl.;;~) e .n.U1.3) llwnJJ.3 (i52). ~ ith. di.O:ierOAt c1J! ~!.llG lo-

cUloa, 11 ht vnr1 t1on ill o above ao co. ho ovor, !o ~beervo4. 

h .lttlo o.t thooo C.:.>ll U.oxoc !JD.VO oe • 

oattlod ro ontly •. e3~ c ( ), t3unt' bcro ' 1s un ur& 

orm-,:11o rntltoal oJntnilinJ t1 o n1 Lrouen. t na in the 11v ~ei t1on 

ou.c~ so in"l.do:z.;l ( 4) bnvc boou ll"I)">>Oed t\J ba.ve enta ooord.11lt ted 

ti;1 t:Jn. ho fll' ueu.ce of five ou~~d!~ ted tw t o 1u e.lunvl. ~ 

hne boon eatnbl1ahod couo1.ua1vely by .-.-ray anal oio (uO) u. 1d the 

atruotle"e has boon o' o m to be tri@)nal bipyramidal uitl, the three 

methyl ~oupe ocot.myinb tho equatorial posi tiona. l2 dU.2t 2'L aD4 

Raw 3 . 2L oom~u.nde hnve indioated the )l'eeenoe of haxa ooorcU.nn"e4 

tin a ton. Vory recentlY ... 1. tohi.nG et a1 (56-vB) ba.vo prepared a 

n\Ober of c.>nlloxea witlt dior~eUlohox1dee cuolt as dimothyl 

enllpboaide (U.!W}, d1bonZy].eul.phox1de ( DJzS~) liiethyla~pbox1de 

(n ~t.-JU) etc. a bocat.Wo the ~n-v frequ.enoy in these o.>B l.exes are 
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lowered as comtmred to tho free 11 ;ande, coordinntion tbro~ 

ox~n;en o. t~n bnvo boon ou ; eatod . Botll the !.JOilta o.nd hoXa ooordi na­

ted environment of tin have boen prllpooed for is~Ol.L Oll4 R2~0l2• 

2L reepootively. 

n recent are • thoro hnVe boeu cro tiu 1n arest for the 

oreporntion tJf or~tin oheJ.n.tes. u.mnlexoe with ohelat1n. a ente 

ouch n B •dikoton a (19, JS-44), 1,10 ~ennntbl~otlno (2~ 1 45, 46) 1 

1nyri~rl (45-4d} t torpyr1d' 1 (4'1) 1 6-hydru..-ty quin.Jlin.O U~-ld), 

d1thaooarlll:1n to (49, oO), ottwlone d1ortine tetraootio ocid (51) 1 

tro XJlone (5LJ, BBlio •!aldehyde (4 ) 1 niotJline (42, 41.' ) 1 ht, o­

( 3), ro~ v a (54) c c • .b: ve b an ro'"\0 t • 1 lnr to 

to ... l l\l..Ld , ot ont Ul box e o 111 ~eo 

md octo. 

e ol v of _u), cot! lo.c t 10, bo.nzyl 

o tone 1 d1 .~ nco 11 , o!Uic• l.nldchydo, o i.bo oto. a-educe 

OlnJn.(Oll)t.;, .!1011 c ot d 1th ~,.;, '1 ( h b to, oonu-

rotia oho ·~' h2 CD 1 ~1 oo, .arc t 1 w• r .J.c 

radical, be Jro 13red by the rooot1on of L,_~nvl,.. .ith tha11wn 

(41.) or aodiW!l (4,.,) anlt of tho chelatille a. on.ta • 

...... a. 1plo of banta and octn ooordiooted coo">lexoo ot tropolo­

nntes fllld ox1untee aro knoNU (ti2,10114,16) ... ho 1roaonoo of oeveu 

~d etCltt coor44nated tin in thooe CJ!lpounde llllvo bcou. doduood fr..lll 

vorlou.o nhyoio:ll m ao1.1ron te ou.ch no u opootra, mlooUlor woi jlt 

dotor 1.nnt1ons, oloctrical O".:JU( uotivity otc. 
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'illow~ rare, an interoo't1.118 type o:f oomplox are the organo­

t!.n otxed oholo.too. .oatlnlm o.ud Uart1n ( 19) r>re;rynrod 1hcwn ( UsHti 

COCRvJ06l~)Ox: ao a ,uro o"'opoW1.d• Dimctlwltw oX1ho.te tropolono.te 

('1) has been propn.rod bz the raa.otion of di~tb,yltin dioxiMte an4 

dirneth: ltin <11 trJuolonate d hao b an ohnraotorioed b .. ' IR and -ray 

)OOtroSC,J py • 

0 1 .1.. 0 t cid 1n ~ d.u o£ io mrt t o r ont 

tina.oot'ltO .te l~) rrod b 

lwa{"'u 

<1) b .. r ct. u 

"\rbo llc ao!dc 

(1) 

)tJx, hn.vo b · 
c.. 

+ ~J· J 

rtm tvco 

ttl t G 

I • 

. ..., 

2 ht 00 0 j 5 v 

(11) lbrnJx2 + llil"JCOR ---&~ .~n{oo"R)ox1r'r h;..~ 

[- hore R = -oH0 oad -op3 J 

but l-

vsz • .., 
U.t } 

·hllro o.a all the (ROOO)e nox2 oon110un o have been ro1)ar&d throur;b 
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tho orroh::w o roaot!.on bet :een Ol2;JlWXr! o.n4 @)CORa 

[ 1 = -m3 , -cB2v'H3 and -~Ol ] 

in o orcur1o or heL&Yloero..a-lo o.c t to c 1 on.r: l te 

rc u.re onrbozy-

1 to ox thoae re .en.t • h r·o ot ... \Jus 

ce-

t 

u•odu.ota. !u t 0). 0 ri hEl r'!t.tll 

oo ta M!wlt 

er1 1 e 

ll n )~ 

' otllor ' c o tio~ o- tr1ibonytt n c and 

honyloorcurio co tate in 111 nol.ar ro ~rt1on, Jr duooo the Otlt'le 

. nroduots aa a.bovo and Zifty percent WlrOo.ctod tr1iJhea:ll tin ox in te 

is iaolnted• 

h3;:5nvxt-.. hH~Ac -~610 1 bSn(UAo)~2 +2 h2ll& i­
hJn(O)"'Ao 

llttt 11• eaoe o r tlon bot 



ohlo~1da, dlphauyl mercury. pbeuyltin acetate dioxinate and poly­

oerio phenyl otannoi o aoeto.te. 

Allart from the above oxin1te oJmploxes. f8\r othor organotin 

chelntes 1ere also irlveetigntod • 

.xta.rslnti.on of trit>hen..:.lt1n aul.ic~laldebyde .lth ll\Oroi.U'io 

chloride JWOduoes liri h~ tin chloride t J.he .rl tore o..r1o c ilorida 

ond a '101 ;mor ot tho ty )8 un(OH)~ oon1;n1.fi1ne a ver. f'm. Chlorine/ 

henyl./aal1oyJ.a1.de~ de ~.H1'0D in. tho tor !iual KJOJ.t vhlh 

o~ot o., of tr1 >h 

alo o! Jl c ·' otroao.> r ~ oo tJ~Ul. t n 

• 

11 U\Hfi, r ctn . t ....ri m~ l in. 0 vV ru WJO 0 l;/-

or1o ooltl 1ox runi!lOUfld .. o babl_y £ tho f'ollatJin ) '-~Y o: 
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