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Vieorau.e l'esearoh ~O'tivi t1~a in reaent y1,UWS are bau~ 

tl.Oticod ·t)u:o.w:;hot.rb the ·wi)ttld U'4 ·the fi.G1cl. of or~t~tn OomtJQunda, 

as c. raault of ~ un.iql!a Qol'llbiaation e:t th~1~ pJ:wa1Qnl1 Chemi®l, 
. ihL -.· . • 

atru.otural an.fl biQaidal :p;ro_potrtia~• D.yA definition G£_ Gilr.nan: 

at a.l. {l.J Or~uwttn aomvt>Wlda ~at contain. at loot\t ana t1Q;o. 

carbon bln.tl41 Ao thol1o ia no la:u~Win ·Qat\Wal.ly .oeourrtng Or~t1n 

Cora:potU).fl·; the firat tJrBM-otin Oo~pou.nd wae l'<&lDOl?ted ·tw ll~snkl.and 

(2._3) in 1049 thO-u.gh he oGul.d u.ot Qbw.?aoterJ.~e ~t pJ?Operl.y un~il. 

1053. I.owig (4) in 1852 ialt'JlatQd an. ~gat»t~ Compountl by the 

reactto·n of aodiun•tin B11oY upot~, atlwl lodida. ~bose wot"ks markecl 

the begin."l;ing of ch~miat~· ·of o:t"'l!ano.tin conlJ;x>unda. Jtf.tor them, a 

ttttmbQr of si6nif1ao.nt ®t4tr1t:n.;tionD followed dt.Win.tJ tb..e nut few 

dooa.aee. 

Qui. t·e a $'Qt1 reVievts m 'tb1$ ~ea. b.Q;va ba<3n publ1ohea. ~ba 

t:i.!l'at m~o'l* review wori:t O()Vet'1ing t1~> liter~tW?a upto a.boQ.t t9;s5 was 

_ , ·_. that ott l.rau.ae and Von li:t~asa (oh~ ~"' lwa~6)ra ood 

GilJ.man · ( 1) em~4dod ·too lii;er-atu:eo. ·t!lrol.l.gh 3.959.- q\n, ~>~:haustiVG 

list o£ Drge.u(:)i:r!.n Co~tlOWlda '<:Is,$ t::Wiapiled by tleie$ (5) ooYG~ing 

tho li i.a:xr.tc~ture i'Wo:m 1937 to :t.96tlt t~t1 19641: the 11 tora"t~e of 

O;J.?ganotin; Chemi0t;rjr ip b~intl; i,t~bl~Qh,~d ill W»l.Wll eWl\foya {7~16)~ 
' - . 

~ho tin amxual su:r.voy eoV®~lng ·ttte y~ar 19'14 hr.;as beo~ p\lblieb.ed 

( 17)' . ., ~-tllor ~a:v:tov1 o£ o:r~ do-ri vativee of tit.t a.n.d l~ with 
' 



)' 
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464 rofa:ranoes ros \>eon published by Ht.Uwi..son \;\.8) • Apart £:rom 

thoae revtew articles sevo~l books have reoei~tly been. publiehe4 

C19-2~n. 

In the ifJeotw.t yoars or~t1n Chemistry afi)poara to be 

· on ·tho tht'oahola Q.£ la.rgo--sQal~ col1l!'llero1ol devolor.r.nont~ orgarl(ttiu 

Oam1;>0u..'l!la have bo~u. ou.Q~QsoftlllY" uttliaed in tho eta,bilisa-t·ton of 

!~ly'\Tin;vl chlarid$. pla11t1os1: o.s r-llbbo:c a.ntiold.dru,?:ta1. Zi·e3l,e~ typ~ 

¢Jatntysta i~'t tJoo :P<)lymor1tlnt.1on. o£ oleftna, n6""Vieul t:ure.l £\m.61-

oidea tmd c.o not:tw ~Qdiento in cer.ttd.n wtor~y mod1~1ne 

etc. (23)• 

De:foro c;ointg; to. d0;aoribe thE' Or&UlQ tia G()mpounda in aeta..il, 

i:b tiJOttl(l bo po.rrtinent ·to d.iaeuoa br1ot:ta the ~tflt'o· of bGndtn.g 

in theoe c.omvountta. 
' 

~in. tho eloc1®.t a:f o.tOii'li.O ~11bQr 50, is a. mem~¢r of 

. a;I.'oup lVA of the p.GX'iQdlo t&ble. ~be ol.Gctrotde contisu,wa.t!on (24) 

0f tin ( £1·,rj~~:.a10 BtJ
2trr/i!· ) .tl.n the orotl!ld state is. a .ap atate 

xr~ith twa unptd.raa eleot~ona in tha p-at1b•ehe1J. ava-ilable for 

bonding r$sU1.tinc~ in a tt.il)""'Covalet~.t t:tn. ~he OO?!L'\lOll i!::n.w-oovaleQ.t 

· state of; tin itt ile~~.vod f:V~n1 tha e:p3 · hybr!tltoation trd prozuat:tng 

ot'W of ·the _:p,o.irotl o ol.~ot~ono to tha next higher p ,lovet .. Oovale.n-. ' 

Q~s ()l~ tv10 and fo~ woul{l ·tMn. oo expootod £or this elet:'l~nt in 

. net4tl"'Bil tOOl~u.le(), llO\~Je.rva:ti fou:c.-eovalont state ocou:t~a far tnG>l?e 
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froe!ltten;tlu tt>..e.n til~- two QOVa.lcnt state nnd the grerJ.t ~;J,~!.t.v 

of O:tgari~t1n Compaunda peysseae a. ff)ur.;.;.coval-~t tin atom~ The 

rutwk~d 1n.er!9aoe in 0ta.biliti.ep Qf R4sn oornpou.nds l)V'Or RaSA t,yp~o 

demow:rt~atee 'th~ effoot ot 1norso.oe4 .twl>rtdiaa.tu.n.o l,ietal~oarbon 

bond. r.:rtr()ngt.bs MV~ been ravtowed by std . .nnev { 25 )... :.i!h~ V.!:\lU&s of 

moan oond diaeooio:tion onGt"gieo of (p;oup IV I:letala and: ca.rbQn.. 

a~ 0..0 - 87 t O•Si $ 70.g c-Gt:l; 00~ O<o!OS~; GOt; {};w?b~ a1 Kii Gal/mole• 

Thua the mean, bowl t1:1osQointion anorgies a.oorea.sa i.t! do~co.t~ing 

·"the group. ;Purtho.rp;,r{;) tbtD velue.s o~ th'e maa.a bond dieeiJo1a:bion 

energiea ~ of c~iarae del>endent on the nQ.t!.l~ of ol'genS.o f¢tHlP~t 

The covalent rodiua ·ot: tin atotn t~ t.,OOA-0 and. is o£tro 

:tnd.epandt:"tnt of::· tre nattn?o· r~f the l1gBnd• Onl.v w11en thore ia an 
I 

r~oounlulf.lt§:on o:f S'tttoug].y tt.(';)~tiv<; lie;snda around tile tin utQm 

tlte~o ie .eg~tuq do-o:t"O(t\(3$ in band l~ths• il:hus the bnn.d:J.ng of· tin 

ar)pel~EJ to be nltnont o.n:b:$rra~ covalent in ·the$0 eGmpo~lo ~t 

least 'in erystall:lne eo:u:a·o-~ in non-ool~ metl1El Qt~(1 in tha varJO~ 

ata:~o. How~va·r th~ electro~gativity of t1tl1o lGea tmn tmt Gf 
. ' 

tho Bast Q:Omrnt1U 11ga.ru,l.;, u,g,, ·at'WOOll.11 .0:1tro~eAt ·o~rt$en~ llulogen / 

~UJ.d eV'Qtl by'drn~c.~ ani hoooe th~ b!)l2itts are ¢:xpeoted: to ~·. outf1-
\ 

oiQnt)Jr J}C} 1.m:-.. Oll'ile$lY aonn<.Jotnd \~-:1 .. tb. thta t.a the lnduottve e .t'feot 

~·;hioh t:W:~ atoms or stWlt\Vl tsrot&pa ·~a~ on their sur.;-otmdlne;s. The 

bmJ.d PGl:.,wiaatiOn 0~- St~t ai'e dopenden.t upo.n tbe eu;bot1tu.t1o~ at 

e~bon a.S. tJell aG Qt tm. lhH•ll• Cia.t~ on orgauo.tu.L OQopc.u..~s {26-. 

27) tlioo emphast~e ·thiQ• AQco?:"d:tna to r.aborn et al. (28) ['al~· 
-

so.tion. iq) in~ear.:,-ed by Glaotro~:t. <.'t~.no.r oubati tu.onts in tho para 
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!;)()aition of a. phenyl ·~t\t.> bonded to tin and a.rJ eJtp0etoa, oleotron. 

a.ttt"1ioting gr!ou.p doot>oasQu th~ polaXJioat1tHl• 

!i!hore are u1!1.!W oot,.trt.tveroiaa {2·V-39} about tho ·exietau.ce 

o£ tlle '7\ ..... oruu.~a.otElr of th~ bond ff>rmotl. betweon tin and t)thGP 

elernsnts.: l).f.)aGriUA£5 to Woot (29) ruld Dr.aso ~t a.l.(30) tnerG may 

bo oome 7\ .... omrao·te~ in a bond between tin ®d an element potJseaa• 

1ng Ir""Olaotr.,no. 2hU.$ in a· il~•X ~nd ·whe~ X 1s O{sv2), t!e o, s 

or he.logens,; tt :ta possible tbt:lt, oppos:l.tlg the illdu.ot!vo ~leotron 

dvit'"'tJ! there may be some ovarla.:t> ~e.tv1ean. a t'illed v~orbital on X 
' ' ' 

ond at). em'!)ty sa. o~bit&l on tin ~u.amg Q; t:wansfer- of elcctt"'n 

de..11.s:tty in tho ovrJO~qite li::i;;tiootio~. N® (31-;12),. 1n.f.t>arod (33), 

ult:tt>QV.fol·et (04} Qtld d:lpol~ ru,omentb data (34) of phen,.vl tin. oom~ 

pound a ana the ao3.d etrongth of' sl.lb~Y~i tuted ·benzoic e.cid; 

p....t!te3aa6tt4 ooou (tl • o. a1 t 0(3.,- sn)., 61 ve sa:lle ev:taonce ot: 1ntGr­

aotion. oo'!Meon.'t!le Q·looti'One of' the l~honul gro~p and the id 

o~biitnls of titl in thaao ooopoun,dQtt, .tUld~ttsnn et a1. (as) .have 

ohoun tint tho;t.~ 1fl !1(>- d n .... ti "117 ~or~.dtng in the tin-p;{'ridino 

11nltaeo• Ev~dt?ll.OO' ·of dn-- v 7C in'teraotion. t;o·tt.;voen tin an~1 certain. 

t~anaitio:a. matats fll.!o ~let) avt~tl~ble (3()...37}, That d7T ~· rnr bonding 

is opo:va,tiva is evido.llt :from tho b:t(;tlo1'* vatuos of S!'1-t1l st:rotoh­

ing il?oq:uuncioa in oorto.:J.~ tin eomPQm'lcls (30) ~Yl<i tin-o:!'flf!lJP. 

f'rOQ,uaney- ~ '(i~1h;,Sn) 1l' (59)1·a 

It ls Q~PQ9tod ~~nat the .prem~1ce oil tb~ lOxJ.Cl I>a.ir (5p2) 

::i.n. the t(,~r Qxiaat:to~l a·tate., Csa('J.l)j wo~la recital~ in lO\W:lV 
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oo,..ordillt\t~on r4umbc,w cnmr;~d to tha h1~hor oxidu.tipn otatf) of 

the elomeut Cr;n.(!V)j. But· tnet~o is m deff.nita eo·:~.woln:tion 

betnoctl. valency ata-tG B.Jld t:fi(!) ~1m~ oo-otditl.at ion· num.b~r~ 'l!itl 

(IV) can slu.l\•J .ooqord:blatio.tl .number ~~nter t~ fotW a.lld .oo:.a•ro 

<lt a.l. (40-..41)' oov~ ~eviewe6: too E,'f(ill~cto.rell.l of e~gap.otin. aen*voWlda 

th!l't diSplay a oo.~rd:Ltlation number m:eato~· tba.r.\ l<>t.U"•· ln. the 

vronont cl1souasions9 of41Q the Organic Compowuls o£ ·tQ·trtlVolent 

tin w oulo bo eonaitler~t'h, 

U1tlC<"i ·the proacnt inveotiga:tion w QU. tbe pttetltt:c't~tion ·aad 

. othor etudiee~ of or~:~oti~l. di thizon~tea. a.na rel~toa e.::ot!lpou,nd~, 
' . 

\1G oo:tiave that it \if.l'!Ald bo mpst appl\l·priato to have a priar 

<lioottas1on of tho raethods of ~tho prepn1'fl;tions, vrovottic~ ®d 

otx•uctural e.apaots .of orgm?l.r>.tin OQ<ii!!l)~dinQtion cnm.tmU¥l.do }!c:d!'tl);t;~ 

p:t:csontiag otu.• fitloins~. 

Tile ~::rre"~:')tin oo"!'!!:rt11"ntltion <.~om:r)Ounii~ l~t~e f'l?O~'l .some 

unstobl~ eiiduots to att1bl~ comt'ls~ ooDpou.o.da with ~he nnturG of 

.the ligand~• · 

Or6a!l0tin Oonl!JOt.mda o~ aot· as :.;. L~qie aoi~a ~oating witb 

oertr:dn oloetr.~n ll!l:!r do.!ll)ra i~e•, Le\via b&aea to, .to~ ad.dition 

compottn.d~~. In ~ casoa Wlat~ble e.nd ill do£1ne6. q~ganot1n. Q~Jtn""" 

pounds have been ol~oto.:»i~aa tbro~gb tho· fomation. of tbG!r 

st~bla orystall:ln.e r.tdt'b;oto, All tbo tiwe(lt types of 01!Silil0 (monG-, 
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tli.,.. and tr1•) t~n oompounda oan ftlrm ad«'tlota with mono-,. at-
ond paJ.ydontntG lif.r.audeh~ !ella ao:e.evtor atren6"1lh of Or~tin 

oor:1poWld.a is determined b.V the nature Qf. 11.gand, natt.U1e of or~o 

group atl& t.he 011batt t"~n;t$ bon.4e4 ta tin;: M.d na ex.t')ootedt tho 

al:Jility i.tf organo.tin he.lide(J to fo~ o.dduote &nc~eaae$ in. the 

s~nea Ras~<tt2snx~(RSnX3~ (42 .... 43)tt The acceptor etre~th ot 

a eer1ae Qt f~e3srut compcrWl.de is to®d to :b~ v:tavo~io®l to the 

olootronesat1v1ty o.Jt ·tho etlb.atitu.on.f.i bo.Qded on. tin (44J·•· :rue 
e'brane;~Etr tile el(!C~on at'traot:!t1g potJer of the au.bstitaent:,. the 
. . 

lese the eleotron denni ty around tiA an.d the &e!)ep,:tor atret)B'tb 

inorooaQa aooor.diU(;ly • · ~lmo the oriar of aooep~or att'e~h ot · 
the· ~a3oux mote~ 1$ 

'rhoso tJintpla ru.toa are t;. bowaver,. oompl?-tu.\ted. b.r the taot 
' . . 

tha.t appo.t'~nt aQQG:Ptor· a'taron&'tb d.e,p(:lndS aleo. Oll the ne.tu.t'Q Of the 

do~~ (~S) .• Par. .instance the -a~o.b111ty at the 4~no~ooex>1ior 
' . 

cortlplax(!)u vlith ni~iltnea yt~ld, the sequen~ea 

?~horoa~ the aeqt,t.onoe u1th nit;ro·r>mtwlanediomtnes to; 
I . 

01~ f -s~oi3j <p-sno~ ) M&- cp -SAOlz > &?~· cp •OaCJ.3. 
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ll1 Oom~lfJX~s of b~t!r~byl pboe~pMlftC, t~1n.m1G' Uia~4,) 

w!th 11h3snx (! :: Olw Bitt lit a0, e.ti') have bOO.A P':uepatt$d: (4~46) 1 

tlla gen.oital raaot:t0n ba1¥U! 

f.n. cbl.~:co£~1'14 I> .&~a~. 1 Wl?., 
~r :D&t-ethoi' 

' . 

K~ ·~u (47}' · lvl~1 prop~$d ·OGmplexGa o£· th.~ fW'.p$ 
n3~nx.t.. brhe~e B. = iiitlt· irltJ, . X . :: Qll i03 ~tl L _ ~- l~MVA·t :OMS(),. 

1~h<m~ eto)~. Ibwe'V'er~. bO fia~, Aot ablo to. p:rap~r~ ~- 1J2 addu.ot 

~f l>hsSnN03. with ;D~OO G$ JleDOt~d. ·eaJ!l1t;ti' (48). aaa.ot~QA ot 
P:~Sl\01, .li'll?A COtll:PleX witl'l I"" ~-llii, GiVGiJ tl:W. OO~~~GPO.n.tl~ 
_ll.bgS~~iml.!rA (X = l:t. ; 3 ) eompl~G$ (45·)•. ~l'ul· JthamutOa~·L (L • ~A, 

l)M~O ~ld i?hOD•. ) .ct;mplOJ¢t.et' appa~ to be :tola.ti\f'e:ty .t'JQod el~<:tt~· . . 

Jqtoa in f!bool:q.to. ateob91t eu.egqatioo thq Aitttatc ·~iety to be 
' ' 

only weattly t;lo-Ql14i~a.tca t.o tirb· t'W~denoe tp~ Qi)..,.l)~~tttl.tQti nttro.to 
' ~ ' ' . 

. ~ttP$ in ,thoGe QOtnPlfJ):ea. COO!OE; tvorl I,:lt. cmt~ ~d thQ.Be tlU;if.)$ 

<~om.~?le~es ~w' baou. -'tl.uggaat®· to ~·· l;Gnta oo~:riltllated tro1n the 
' . --- ' . -

tl~$.'lb~u.f.l»' spectra ( ~7 > *-' /' 

A lnr8\1 ii~1ber st 1*1 QddU;~t\tl ot t~iphenyl tin ottlov:l.dt 
. . ' . .... . . . 

I 

· lit.Y', cJonatMts ot oor.}.pl.~(!)a. ~i1ea~•L (I. .- au.batittAt~ :W.v!<ll• 

. fi~ltidc)' oove bee~); cteaeu:c~(l (50)• VU~idiM· .give,e. GtJlblO $~d\I,OtS 

vt1tb r~fJ5sual. ~!leso OGmtl~Wldu . ~e pveya~ed' .. bzf ~~ solw~tons-

' \ 
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contatnlQS e~-~~1~t4$r amoWltS Ot the two. ·treaottmt~; m "~­
ethert' wh"n tho comple2£t)tJ prcctp~tate- (51}• 

l~pl$s ot c(}~rai.1>ation QOOlpoundG cQntainiQs the 

triphtt\Yl t.llloaph~ o~.d.• :and tl1iPheJW~stne oxid~ l.tga.nde -~ - ' -

Ra$JWtt.L ,wh0~ R. #: rltli;r:· ~1~1.: X =t Clt. Bl-.t 1 _, ~ "* Pll:;~O- and . 

~~l~tlO (52.-65)~ fl!ha Cti~l~l(tJC MeaSA01•0PPb3 W$$ al.EQ ~pO~d to 
\»- fo~ed dt:~t.~ing ~- a.'tt.o.i!ig\~d · ¢om.l,l• fo~matton. bfbtwe~n tllQ 

. I 
, . ' . 

,«iaubatttuted Vlii¢ (A.) ·~!tnd fil~~Ul. · ((j4/ 

OMe 
. . r c=o 

. / 
Ph3P== C · 

'\ c=o-
r 
Ph. 

'· 

~l:w 00£4Pl~~tio4 .of 'tril'!Wt:btl tin ·.halide$ 1A d~oo~ sa1-

veata e.g_, aoetu®,, ui()~,. tltm.at)W'~athci?;1 wrt.atne.. D.m.t, MSQ1. 
I • -

' 

I ' 



mar.~.e and t(!}t.ra~Jeth.Vl. etleyl$ne diam:lne have b~~.u1.. at\id*"etl bY mesne 

of 1u u.u .n-. svoo·t:c:ascot1Y zw,d etailiUb~ium ooast.an.te GVal.U:ated £or 

the na3~>nx•L) oomv:t.-e~e~ (56 i. 
D hile early ~;otke:t--a favo tn~d J!fi"idiU.~ oomplo~ea 1\l:r t)le. 

cht\t'l;loteriaation ot tttJ.organotin hal!.<'!ea, to,.;.day ·the mQat stable 

a.ddt~ota elerived from the b1<ilen.ttlta. ~i~.anda a,z•- btpyrtdyl e~~ 

1:,10 .... ph~nnn.thro1tn$ era p-refe~ett:. ~be~ dtt>rivo.tivoe a.lte reon61ly 

oada by m'J.x in,g oo 'lutiono oofl tain.ing eq ~lC'..t' am.ov.n t$ o £ the tv~ 

:toactan·ta in a.n in.Qrt oolvoot, ou.c:b aa b~®e,. r;hon thG oornplexea 

~rcaiv1tnta (56,5'1,58). 

~lmlth ~nd 1iiengma· (~O} ra.rlorted the f'ovm~tion Q'it 1.~1 

oomoloxes o£ tr.io:c~otin ohlorideo Emd th:t.p.cyan,a·tee with triden­

tate chola,ttng agents a .... C"2•(1 03.0-phenantbl:olyl}.)'-a,S~d1pheeyl-
' ' 

1,2.,4-triazine (:CJ and 3 .... C2-(11 10•:phev.an:thrcil.yl)j-{),6~imfjt.by1-
'"''2' 4-t:ria!~ine {II). The oqmplo.Xll:)S i~olated nor~ : (CH3) 30n01.L; 

(<lsifs)3sn,Olt~L (I, : I t.m.d II) and .{CgJiu)3t1n(!lOS} •L (L := l) .• ~!lese· 

cGmplexos are atablo Qryotallti.n~-" S-!tlids wbtch behav~ ~a non.• 

alootrolytea in nit~obon~eoo~ 

-~d.th dibrgarMitin tH.halidea, pyrid:tno1. bit>Q':t:ldYl.t phe~ 

'tl:lroline ond to~pyx.liJ.dyl form adduo~tu whioh vs;ry in corupoeit1on. 

Thu.e tho isolG.tod Cl)UlPl~ae havo th0 oompoatti.one: a~gsn012 • 2:ey; , 

tto2sn012 ., r>hen (511.Go); ·tt1~~smt2•btrJY (51,6t:H. (:& = 01., B~, l)j, 

2a2srot2.Tor~J (50) (U = no .. l,h; :tt it$ 01, .nr, I}. tiltr~ugn wit.bc 
. . ' I 

' cA.,. ..a. ' . '\, 
diovgancrt~ d.ihal~do und,. di:teotooeyanates, 1.Jl adduota are formed 

" 

i 
.i 

I 
I 
I 

,_ 
I 



bat ·by troo.ti.tl,g · {U .. phonavi:tin di:isQoy~~.ta w1th 2-2 !.- bit)9~idy~ . the 

2$1 Q~duot . .C.v.n2anUJCo~2J2.bipy waa obta~eti (61)·~ IJ:h~ee oom­

I~l.f.lllxea v;;a:ea \)reo~pita:t;ad ~ll.lt!Ul'titat;J.valy ~om pet~other or bsnze~ 
. . ' 

by tlixi!4e the roqut~aet ro~otall.tS• t.?yraai® (62} Md t~1pyridy'l~ 

a:mmo ( 65) n.¥,:-tp.~ently £~ot1on as b:tdem.ta.to ~igan.Hp ~ ~ ~table 
' ., ,. . 

1d~ act.dl;l~a \:1i~h <>~tlatllYtin. cU.bnlil!au·. u2s.no:t.2~2{v-tolyl)2so 
( tilliQll'o: 1t :# t!o o~ .lltl) ~~d n2·snx2ot \.L .,. l1itiY02 , dipb.oa02 oto.; 
n :: fle,. :if.b) oomplOX\)~ b~ve a:Loo ~()en repo·rted (~7)" it1th (iirrurttwl 

, formacide (U~1F}., t.1zo2snx;2 to:reod oom~}lmtc:;e of tho type Ar2~2• 
2m19 (l~ : Phl v....,· 11•to~l., bonz:;"l Si'l.d 4 = Olt 13~1 I) • ~.h~se were 

vrar)a'_tled by mi:it ina tho l'>et\lotQnt in eJW mola,~ ratio. (64l• Tb~ 
~- . ' 

:tntoraot.ion of the Al.i2~3mJ12.2»~1F v;itll othl'!)r r,e\-rie ba£Jes otron.ger 
. ' . .. ... . . ~~ 

than fi;~F auoh aa 1,,. 10•phon~htht'olina, 2,2 '•bi.pyridin.e, ruso M\l 

u, .u .... dimstl'.w:t aoataroide.l"f)aulted ita complete fllQ.bstitttt:lon ot· thE; 

l~f~d vo~!ffil~ the w~it donor abUity of the ll1b' compGl.Wed to 

tl1e 11gatld &Qr.lWd (64)• I1~ation .may oJ.so be r::~de of tho addu.cts;. 

f;leo. S$lnill>(~~PO)t..1. (63), tmd 1J~~s~tc~Phen. (00)~ "" . "" .a ~ ,.iY . . . 

. Jn~~ at ~ • { 66) ~t'Vtl p:rep~rDd eom.t)OWlds of the ·type 

m)han.Ol.,g•L \'.'i.hGl."~'O !t = t;:Ie .•. ~tt ~Bu.,, bsQZyl ®d L ii· b:l.,py:ti!dyl 

·~ !lhtHlt'lnthroltn~) by. prc¢i!'ita.tins bipyr:Ldyl addu,oto ~ vet-­

crthor ond l'heD..OJlth:roline ~~duota 1.n carbon diaUltidOi ~he-se 

adduote W$1:'0 n.'rln,.,.~l:ootroJ..ytee in ai~t:t'Qbe~rt)Jle• .l\n ootab:c~l 

n.rr~.r,geinon,t with c1o'""o~.or:t1w atoms a:r,:t.3Wttl tin hG.s:. bc~n. au.ggeated~ 

IW the tli.l~ct utte~l.v;tir>A. of din.r.yl:titl cU.ob.lorides, l!.n a.cotoJAi:trile 

witb nGr1Q~t di- and. tl*t-etha'l.ol.o.mmoo addt1Cta of' tho gcu,eml, 



_).__ . 

tomul.ar ~2snol2.r~·~. (~'fhore AY! -. l?ht Oo;at m-, p-t"Ol..Vll n = ~ £or 

tjJ~>. and l)Jj~J an,d _B :1) 2 fOX' ilJlit\) lulV$ been iSolated· bSf' Hrivaatava 

at al ~ {67). All thcao ca:rti~laxea aro ahite cryeta.lllile eolide 

with thc~al stability ·and ine;rt. t,o o.tmos&>bere:, A o.is"""ot'Yl-tral.ls­

balogon. a:t'ranaom~lt a~'.)J..\t- ootah.Odrtl:l t~ baa been au.ooeoteth Both 

tl!JA anii DJJ;\. fU..ti).Oti.on as 'b1dentate llig()nds, ~nd_itlg tfu:OU€tll both 

o.'lt:rgan o.nti nitr.;;ge.tt atoma "dlil.e -~~\ aots es a urdden.tato ligand 

'Via the QX':ft:)en atottt. 

Complexes of nsno13 (n = [i.'H~? n•Bn,. Ph) wit-b uroma.tic 

baaos ol\oh n.a ·1_,3~<liamino ... 4 n!tt~ol.JO.rWene- and i-,4-.d:tam;-no...a­
!litrobcilZ!all(!) \?1er0 -1nveatigo,tad by U.V~ absorption $pGetroaoo:py-(43) • 

-Tho- compounds h..~ve o.bsorvtion. ba..'llie at 398 nm and 396 n.rn r~spee-
. . . ' 

t:lvoly- \'lhio.b. auegest th.'lt only the aminO gt~l!p in p~s .Cilld mete 

positions a.ro paJrticipatin-3 1n the oo~ordinativo bond to tin 

(structure a· nnd D). 



_)._ 

). 

~J:heae- 1J1 oomplaxos· thu.a form e~omple$ oi:: ft-ve oo-ord1oot:t.on 

around tiAt .ln. 1,2 .... dia'l1ina~-mtrobonzene, however bGth ortho.-.. 

nm1no. S:rotat)a oaOiiiQrdirulte w:tth tin forming ~ choltl'to compc.Hm4 

t?ith ho~ co-ordinnto tin (atru.oture O)• 
, 

1;1 CQmpl'exetl are al~o repO~ted batw$e~, $0m.e l'd.troan.iliMs 
I 

and ni·t7!Qphe%Wlene diaminas o.nd 4~hloroph~,Jn.Y'l t~i ~tolyl~ttn-

8Jld 4-biph<,U>tYl t.in-triohlt)ttidea (43)-• Pbi:in.\.,~3 al.aa t'o~.ns rxddition 

· compowldQ w1th 41phel\Vl•ctb9'lone. (66) and pet-ina.pthenone {69)• 
' . 

. , A n.wnbor ot bu.tyl tin tl'ioh.lor!de addur.r~;a witb dif'ferent 

l.,wia bne$e bnva :bee:r1 prepared by Davies et el.(70)• :ilhee0 com• 

~lexea were lJU...~nol3,,2L tr. :; .Ph3Po., i?y.,.mtso, C-'to •. )·, ~ho 111 

. oomt>l.exeu o1; Bt1Sn013 wtth btpy·rid;v.l (56) nn.<t ph$ll$ntllroline ( ?1) 

a~ ~leo ~ported~· l•1 addt;tote httve· mao ·been reported (50) tQ be 

formed ~O!ll Mesnx3 (X :: D!- or ·I) and b1pyr1~l~· . But teJ!pyl'~~l 

oomplruc:el1 reported (58) -are. of v~labie co~,PO-ai tiona e.g., 
· z.nasno13• 2 TQrpy t LiGStJ.B~3.~.erpy ,. rit~~ll13~Te~P,-•. Olnrk et al .. ( 72) 

lm.va reported B()Dl$ 111 adti~ota of Rsnx3 (R :; me, _.mt.- ·nu. and .x ;; 

llr;; I ) With phentm.-throl!ne a!l.d btpyri6ylt. ~}lese ";1WO prop~ed 
• • •• t 

by tn~irt.g a-ppro¥1mate~ e~u1.mo-leou.la.r 'beMene. ao1u.tiou.. o£ th& 

reaotE:P>.to. where ao tloSACla•2PY, t1eiJnGl3,bi:py ~d lleb"n013wpb$n 

have) bocm proQipltn.tPd by· m':1.o:~ ~~o reactant~ ~- 001.4 (for PY' 

and h:tw) · and oa2' ttior phon) (51)... !a sooe co.oea tbee~ co:!l.pOUnds 

h$;W beon e~~st"d ·to be oo-te.oi!'Oca~~din.ntetb 
I . 

Apa"Vt front thoof:i .o:rganot:ln a.dduc,ta, somo ot which ~e 
· · - · ' on 

quite stable., 'tl$_:would ·like to d1.aouse non ... so~o .~2i'e stable 



c.o-m p,. i se o-:f 
orgstwtin: o·&-ordinatiC'A oomplexea~. wbioh ... ~ a lQJ."ge ~b• 

ot a table ooin#.l-~e_a. Oi:'gdnotin -moitie.s' £om dif~orsnt types of 
' - . 

oorlpotm.ds with Q";i.tt.lbla l~an~s l.ike. e.cetrlaQeton~ and othel.' 

ft .... di~etOA~o:,. o:d .. ~aa and .b.y.ttro·.lt~$c noli!, oxlnee.,. trop,J.OAf!J 

lt'oJic ~oid.t Dltld,ocarberll1o Qoid, &ru\tha.te \ArQl a.ze~) bel:'Woio 

acids nn.tl Schiff bases, 

o~ of the moat imvo.rt~t olaoa of b~dentate O%feendonors 
. I 

are the (3 -<UJ:otoA~o• ~he ability ot ore;arlotin. mote:ties _to react 

with j3 •di~ot~nea · to torm atabl.$ ot~~iottn complexes 01! high oo• 
-

oj;'(}j.nation. ia well establt:lbclb 
' .. 

~he orgru:1otin acotyltu::etonates arc prineipalty- of the 

types a3sn{a.oao) .•. · a2sntac9.0J2• · RS$ (aca.e)5, RSn.t(aoaoJ2• 

us:WC ~·on•) (acac) Mtl asn(o.oac.ln, (OR')a..a • Otharft ~dikcto.uatee 
• ' y ' \ 

con. be class1£tod sJJnilt.WlY• 

~l!lQrgn.notill aoetylaoetorw:tea, n3Gn.(~oao) (acsc = 
·ou3oocuaoott3> are'_obtaiftad by thEf reaction of triorWlotitl 
~ " ' 't . . 
chloride r:md th~wn aoetNJ.~cetonat$ {38,15,,74) • Oth!$:r.- trioreaM""' 

tin ft •d1ketonetef'- n;3s11L ·cw~rb :L = b&l$0ylnootone { b~ac) ana · 

ditmnzoyl mat~ (\WbzJJ have also been prep;lred in~ a eimUar 
' 

way• ~heoe eo.opaunils 'haw boe!l cbnracteriiJed lri I•lh, N ,n.·a. o.nd 
.<: ; • • -

Mooobatie~ ~veotroeoopy (76)'. 



a
5

en.(p.,.;.Br o6n4
poonoocf\s> (whore n : u1t:h st, 1?ri? Bu, Ph) 

oove 'be~n n~epa.roa by ~eiluxing a mi4tttU:·e of etluimoleoU1a~ (:1uan• 

titioo af t:riorganotin cbl()rido and t3odium o..~lt of tl'l.e 1'·-b~mo-

\lonso;rl aoo·tou.e in dttlJ mo'b!$Ml ( 76} ·• 

l>iorcw.notin-bis-aoetylaoot.o¥.Uates, R:z'~la\e.Qao')z ($oao ~ 
OH300C!iOOOH3) (7"1) h~ve bef)a propar(}d by the reaction ot' d:ior~-

tin diohlclritle and soelium Ull;)'bho.!tide itl m.otb.:.~l., f"Gll<;n.ved ~Y' the 

41dti1tiOtl of a.cotylo,cetone .. 

in OvliJOH ~ n2sn{ 001~~ 2 + 2 ~aOl 

ln oaaon I> n2sa(acao)2+ 20riaOR 
I 

D1.J'!letbyl tin-bio-tto{)tylo.eetonato :Ls aleo pr.eparod by :tefl.wti.ng 

<1 inietbyl tin oxide in aQet.rlacotone: ±'or a()V~l."al b.oura { a_(Jj) • 

Other t11~leyl tin..:bff.a .. ao$'t'Jlaaotonatos and aubetituted f .... au~eto­
no;tos nnve similar~ been obtaine<i (74-76). ~be~ diorgenot'in 

bia p •d\U£oton.stoe O!U'l also bo cbta.:ib.ed by the ~eaoti~ll ot 
diorga.u.otin diobloridf.J GJ:1d 'l:l\l) eb.ela.to· etr by th~ direct 

roaotiQn 'Ot diorgan.otir.t. diehlol~iae eJld' ~ fl-diketo~ ;tn Pl"c.toonce 

of a OO.oe (381 74) •-



... 

(whore OhU = noa'tylt10otone~. banzotlaoato.rw eto.),. 

~gan_.ohalosaootin bifil-oaCetyl. ac;eeton.a:te$, RSnX\a.oac) 2 

) 

(X = Olw- Dl?) ho.ve boen prapm?etl by the reaction. of ncetylaoetone 

· t;ith Ol'BQ.t10t1n tr~balid$ ttll wat~~ (77) • 

The 1odll.dos, (Olfa)l,S~(aoacl2t. ~an. be pJ'epa,r$(1 ·tv the· 

reaction GJf' mthyl tin trtiotli.de wtth aodiUJn a<.H~tyl aootonate 
\ 

1n chlorofo~ (77.81),. 

Rsnte3+ 2acaou !!l. 11a0 f> RSnl(aoac>2+ 2r~ 

:QR-. sni· +~~""noNa ~ OHOlz I> (Oll. ·)·IS:l(aceo).:+ 2Nni· . • tj~ . 3 ~ . . . 3 ... . . 2 . . . ' 

tk1dative-add1t1Qn rElaotions of tin (II)-bis-<f "'-ditetonato) 

with o~e;an:io balitlea. haw boon appli~d to obtt:dn ovgano ho.logenotitl.­

bis-([J .. tlit,etona.toa) (7~80)' o.s.-., i:or acetylaceto~J 

( WllCl'O RX: : Nei,, BruH2Cil ~ Uft.at ;~hOH2Br) • , 

~tenrotra et. e.l· -(11.5) hnv~ p~epared oompout,lda of the type 

R~)l(R'.OOOllQORtt)n(Ollri)~n ~~iho:re R =: llltt .a~. • GHat lto :: Os~ 

7,3909· 

1S 81· 
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' . · · tl R' ·· R6 · 
t#ld n ~ 2; R :: nu; R*· ·= B.fJ ·~ aHa•; a•· = CJll;st; .an ;: Otf5 ·• · . = · • • 
0 JL. and n ~ 1 all4 2) ·bY thGl r~tlu.a of a ~tuo of ~k'll. ti\4-
f)~() . ' . 

t;'ia· -isQpropo~ido on,d ~ ~diketon.Ge in betl1a~~• ~:\ltqltSA ll10!10•t 

. b~G- and tr~s- fS ·di~ototw.t(lln ~w:re . ~o:~~ ted wh$tl. the alt.V:t "tn 
tr1t;J :tsopv&poxid\'l Mit (3 -dikot~$a wel.!O take~ w 1f~t. 1J2 aA« . ' '' .. 

113 mola11 ratio 11~$DOOt;i..VOl.U• . All f;lleee CQS.POWl.dS UO brl)m'li 

"ifisco.ue .liquid~ w,\\l a:ra aecompotae& on tlilt()r::Lpted distil'letlon. ~d~r 

!'Qdu.o.Gd · pi"GS~llre:h• !hair mol$Ct\lar v;e~ts Stt8g(!)et tha't .Bu.SA( OPr1 ) 2 

(noao) e.nd Bu.SU(oYJil)
2

(hZae) in. the neat t:o:fm aro .Pr$·babll dimerio. 
' .. 

~he tri~ Md dio~gano-tin ttortva.tivea a~e all mo-nomot'1c !a benzene 

aolttt1<>n and sra:·nan•:lQn.tc tu. ni~Q'bf)~eAe (a£;76)., 

· ~wa~ld~ et at. (00} helve aynthea1ze4. ~llitl tin flA11tl.a 

mothoX.V acoty-la.eoto!lfltea._ n~(O!dt"A)(aoa.e:J,. ·ana auaG~atod tba 

compound. tGt oo dt~vio t~ou€$. metb:oq b~1d~a· A ltd.ztttWc Gf 

DUssn(acau>3 ana: D.tJasn<or~&J2 dis!)l'oportioMtf$ts 1u. 1~~~~ £()·i'mJ.ng 

a dimer (84)• 

B.achlaa and Jain (OOJ have -r:trepm?e<i ·tr1- ann u1ol'g~tin 
aamploxe.s of 2~~;,1 t:~ltfluoroaoe.tone. of the "t;ype a3sn(f~A} 
(rJhor~ .n::: tJlta• C:A;t 051!, aJi4 OeUa) e.t\d ~SU.(~~4)2 (\"Jht:)~~ i;;. 
ou31 o

2
H6 :t a4~tg wta. m~ :: 2-thet10Yl triftt.lO·N aostonalt .~heae 

. ' . 

com~~o hnv~ been propa~e£i tw the tftllom.ttg react!oM.• 



n3sntil + I~tt.+(TTA-)-+1--7>Rzi;;;n(TTA) + ~rs.ct 

(n2~ln0)~::+ ~f.CTA >xli2Sn(TillA)r3 + .~ch~ 

IXHm.da have boon ~c.Vi1t)W0d by nerurotra und h1a CO·"!tV{)rkors ( 815). 

Ol'i(Jiaot34 o~msteG t><Ave eonorn.tly been prepared e!Lthor tw 'the 

ac·tion of oodiur1 or lithium salts of ox!mos. v;ith or~4otin 

h.,q.lide~ (B?;...av). or b9 a{tiootrot:Jic dir.rtillation o£ wate~~ flto~ a 

~turo Gf or~~rttn, o~ide; o~ lwd~t)ltide \~i tb o~imos in b~nzene 

Q$1 toltie®· (105, aa ... as,. oo~94} and reaction of al!ey'ltin . . 
(!t

3
t)l.)

2
0 + 2HON OR*Rn -~) 21!3Sn0lf :::;; CR•H.«-t-~0 

, · u3snon + HON en •nn ~· --'----~ rt3~JnOH ;::;::=CR 'Ru -r-ti20 



~-

_ onu:an ~ ll.R' Oil -:R4-nS~(ON = 
OH''*RUl )n, 

l~oohlcr t:r'v al. (9G) rovo prepared diorge.netin dor:tvat:J:ves 

of a d:l.cyan.o .formaldohycl.o· o~:i.m.oa by reacting dio~esnotm d~oblo­

rida \?:ith ·the silvor .aalt o£ the oxime. Ve.I'iou.o t~rpoa ot bu·tyltin 
" . ' 

derivatives of alltaraoltJ.;-ninea have been obtainod by t!ohrotra. 

ot a.1. (97) duriu.g the in.V€HYt:i.~tion o.f the reactio~ of bu.tyl tin 

trio -{icopropo>:tde)' vJith o.ll!.anolan:inso in di.f:f()ront Vlolnr ratios. 

orgnuotin ddrivO.tivao Q£ oximoo react with a(}yl O:r:' benzoyl 

halid.ea f'o~ning ot'gonotin. hnl~des end o-o.cyl o,r Q-benzoyl oximoa 

(BG)· 

Orgaxmtin uer:l.vnt1Vefl ef G.M:imes are generallY volcrtile 

and t~ondUy bydroly'oed l:fJ. watev to give parent. oximes (86,87),. 

mho orgQ..I'lOtin hydl"Olcylaf!lil'le , dori Vt'ltii:'\reO llaV'O· been synthe-

. siaod: 'by Harrison. (981 90) by the oz~otropic removal o£ \'i'Otor i'~om 



' 
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the riri.Xt~ of appl.'fipriate Jwdr~l~ and the p_~ganottn oxide 

or Jwdro~tde• 

(uher~ R -.. Ua 1 &•· ;: R'* = .St.; R :: tilej R'~ :: Vhf fl.d = OOPhJ 
R :t n-»t-• R' • Pht~ R0 e co.:t~~~ R :: Ybt a•· :;. Ph, R" :: OO~Ph; 
R •. ue. R' : H1 R~ :: QO .• :e·b; lt = 4'"'"fstt· It' ~ H:t· R" = 4JOt.i?b) • 

However, Hat."x-1al)n in 1972 (98) repo-rted few t:cioll~ot~ 

4~ivativ&a of !f..,auturs·tituted and ~Qbetitt~'ti~tl be~o~dr'O~io 

acids. · L~tc.r.u.d .. ve woPk~ have· been <ion• in this, t1eld by Ghosb and 

!Jrauban· (100). · ~n~- llo.ve beGn. able tt'J ayn.th()s1~d tive ·typ~s· o.t 
. . 
·orgono.tm R•o®stzl:tu.ted' btt)~OI\Yd%W¢zamate df'Jrtva·tivo; n3snt, 

· n2sn!t2 t ~SnKI't, :RaaxL2 Wl.d liW1'1X(OOH3)1~J2 ~· 
(~ihere a :: -~)h; D~; r, # ll•ph~l beuoA,vdro•PliC' soia,. 

JJ•!)henul pe,ra oblG:toben.eoby-d:roxamto acd.d, litiiJt)Jle4Vl ~ Aitro"" 
- <# ' -. . . 

-ba.lWol\Vdl'o~ic. acid, ti•ortno tol)fl ben.~ol\VdWXi!lmio ao1ch: .N-para 
' 

cbloroph.ef:Wl benzof\Vdltl~m1c o.c1dt X tl oi, D,_.j It ·SOl)-. 

Tripheny:ttin ll~oubatitt&ted t.um.zohy~1<Mk'\tes and tliol'.'~• 
I ' - -

tin })1a.;.N•subst:t:tuted bOM(d\V·dro-at~a ~ve been pJ1ewared by the 

~1o ttethodo (99.? 100) .. 

Meotropio .d1etillation _ot water .f~m a tni$t1.ir(!; Qt oreanotin. 

ogide .ana B•$l.lbsti tutea 'ben$o!\f~xamlo acid ·~A ·1~·2 mota:t ~tto 



-so .... 

nn.d reac·tion or one oolo of orgarmtin. chloritlo w!th. ono or two 

mloG of' N•t:)U,b~:Jtj.tutod benzohvlirox~mio aoid$e ~h~ l:i.born.ted 

h,Y'drochlGrio .ae1(1 rro.a nau/tralised irtitb 25% a.<AtAeou.e ammonia ;;:tnd 

removed a;tl p!7~tl1pitet.od amnGniu.m chloride9 
. . ' 

It ha.o bean rem>1•too (t01) that tb.$. tripheeyltin .a-phenyl 
' 

be~oby{ll'oXaJ1~te :ta mo.istwo stQblett o~stslline sol;Ld r;hich is 

m~omorio in ben;l5·ctw.-. S:m OlWt:·rt;nl stru.ctlJ.t'e ot tbia comvc;oo me 
boen doto~r:d.ned (101)., Tho 1"hafJn0Nitb001?h poooeoof!le.· a trigon.!J.l 

bi:pyra"Jida.l·s~angeruont of gcou.pe about sA, \'iith two etlt~~'ltorial 

oo<l o~ ~ial. f}ho.rwl group• 5:he 1\Y\l.ro,gyla:oin.e 1::-ooidUe io oova-
. . 

ls.utly oour1d at an equatorial elite, an.d tho carboL~¥1 .grcmp oo~ 
' or(linatQa !ntrruno:toet&letrly to the tin. atom v:te. tho r¢oo.t.ning 

anal atte. 

Vh~rqlidn balia.e hie-.t~ .. ptwnul benzoAYll.ro~'ll:ltoo have beM; 

.. _preparod i:!y ·tba reao.tion o£ tvlpbon.vl tin·li•phezwl be.tl~oeya.roxama.te 

v;i·tb morou.tJi¢ ohio;p:tde, rrtC!JrOUi'·ie ·bram1do or merolA:r~O iodide ( 100}. 



\ 
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PbeiW'l tin th1ooyanato b~a..N•r~betWl bez)Zo-hyd.tto~a.te .hae 

·been. vroi>nt'e4 (100) f;r{ltn tho eorroapondtns oblol'!"1de· b9. til~ die- . 
0 • 

pln.oemetlt ot oblor:lde bJ' thtoot~t~. 
' ' 

Diorganotin baliae-N~Phen¥1 ~neomruro~tea,. n2s~(~Iil1A) 
' -

bave· O-leo been r;t-opnred :by: . Gho$!1 ana :e"atlban ( 100) ( \V~~e R ~ 
' ' ' 

,~bt X = 01.1 It· .SON and rt tt Stlt· X :;: ·S-ol)., througll ·t.JlQ die,p~po~ 

t$on rea~t.ton~ . 

. . 

Dttt t~haSA(OON) (i'Dl.U\) has been preparad. bt tho ts0aotion,of eorres-
. / 

. ·paWling ehlortde corapl.ex: \'{ith ·KOMS (100)• 

{!hash ~tt l.*ra,t!.h!JA (l.O()) il3V~ ·Sh.Q\"1.;1. that pan:ta co-ordinated 

d!o1~~10ti~ halide;o..fi~phet\fl ·benzowaro~~tue dlsprorJO'ttt~na.te to 

. tba more. etnble heXQ oo-ordinat~d tin comtmuade when ~tl~ed in 

r.da-vol~ eolven:t 11k~ bon;zone: tor a long time. 

(wh~s X .:= Olt SCI{);.~ 

ihwevor,. 1n .polar er>l.veAt l:tke methanol, r?.b28nlC{P.})H4) tta$ . ' . 

fot1Ud no.t to givo e¥!1! txaipb.e:wl. ·11in halide ond !?h3n.X(illl~)~•· 



inatend ooother hoote oo"""!)rdit;l4tod OQlllftOWld phenyl tm balide 

mc~thaxy .U-phen.y-1 boneoeyaroxamo.to waa i'ormod al.Qug ~~ith tb.o libe~­

tion. of one ~qt.t1valen:t of bon.eo~ (100}• ij!hie motbQ~ eompound 

was also obta.iMd \'Jben ph<ma'ltin halide bie-li~phetW'l be.ozocyilro• 

xarnata v1a.a rofl u.~ec1 in tlat.ha.no 1 wi tb the l1..berat ion of· one rno.l$ 

of ligand (100) • 

' -

urg®otin d~rivat.:tv~a ot S.h,vdrozy quiMliM (o:ttl.n;e) !1ave 

f'..lttenoivelu boon JlttLcl:led •. fhey are ottl;ble, wetll de-tined oompc;n.mds 

which have Biven. a: gi'~~eat im.i?otus :tn. the O'btaG.ies of o-rga£iOt1.n. oom.., 

plex oompOttndflh Thooo organdtin Olti1\ates ~e princi!>a.llJl of the 

typ~e 113 Sn(OX)p _!tgSn(OJt)2,, ~2llil(Ox)-", Ii5n,(01t) 2X: and flS!l(O$)a' 

v1he1:e u = o~ganio ~oup,, Oxll = S...!\Vdn>JQJ\iuitlO.line- ·and x ::; ba.l~gen 
(J:V! isoth!oc.yanate. 

2llo oimple organotin og!i.n,q.tGa o.f ·tho type H4 ... nsnOxn 
(U = .o~een1c grotay, oxu :t a...twdrol\VCJ.Uinoline1 n :t 1't2,.3) are. 

prepa!!ed eithor f:A?~m the o].11gwtot1n hal;tdes and sodiUtm oxina~te 
·. (l02) 

R2gnol2 + 2!4a.Ox --~) :R2S~\ 01;)2 + 2tla.Ol 

n~11u.sn(. Ox·' ... -t- 311aCl 'v . 



or oxine itself ia us~d; the hydrogen hsliue formed boll-us romoved. 

by treatment with ~· ba.se auch a a ammoni.a ( \03) ond orgallQt!n 

n
2
anot

2 
-r- 20xll --i- 2NU3-~) R2Sn.(Ox) 2+ 2!UI4Cl 

oxide v11 th o~ine (104,, .105), 

Dia.(pen.ta fluorophorwl) tin b1•s oxina:tes havo bo~n pre..-. 

pared from a. mi~'UI'G of t(:rtrald.B(pen.ta. fl.uol"o.pll..eeyl) tin. or tria-
' 

( pcnto. fluoropherql) tin chloride and M QXOeas· of oxt"~ ·in 

ethanol u.naer :t'efJ..U$ (lOG}-.· i:riorgo.OOtin Oltinatoe haW a1oo boe.o. 

pra1XU:od ·by roactin.g trio~~ tin chloride wi 'ttl a mixture of 

oy,;ioo and (?Odium mothoxid" 'U.02)·• 

Dipbe.tl3'l -trin. dioblo:t~tae au.d oxine·· react in. benzene in the. 

,nbsonce: of & base to give d1pheny!' tin. dioxinato. !f o. dibolid& 

and oxina o.re. til lo\:1ed · to r¢act in a 1; l molal" ra;tio in. ·the aboenca 

o£ a ~e tho hal.o-oxiuato to formed (10~,, 102). 

'l3 Ch,·-.c..~ . + Oxll '-"1.2 ..... "" '4 2 

i'h~oe COITtFA1tml1S OM tdso bo obtained throtlf)h diovropo~t1omt;i.an. 

of a dilk'll1{lc ond a dic;J(inate in rofl~~ benz()n.e. or ethanol 

(106; 102}; 



) .. __ 

f 

t1oGru~r ot al,. (109) hrn:ve prepo.red dimet!Wl tin chlo-ride 

o~dn~to throush tho diopropo;vtiona.tion of dimetbyl tm dic!ll(.f~ide 
and dimot!1;rl tin cli""'~iUlltt) in refl~"ting ben.zen~. 1l:laJ.ky·l tin. 

1ooth1ooyanatl!l oxina:te an.d noetato oxinate. ha.V(!) sitd..larly' been 

!):ceJ)Qred (1Q7). l:)iQJ.ltyl tin .uit:rc~te oJtinn:te and sulfate Olf:~tnatl) 

{.\l.~ -.r1rov~cd. ey the followinG t'lothode < 107). 

in.- ou3oH ' > 

In other halof~n eu.bati tation reaction tho pz>oduot di&­

proportio&t.tc:H~ (110) .. 

~VJ1e .balot10t~ at<,.>ID of penta co""'(irdin,ated, tin halo oxin:l\.to 

un.doreo ree-dy O,X;olv.ul.&te ;~··ith ~;t?-ou;ps Silcb. as _bu.tyl, alkozy Q~ oven 

\:lith chel.atee. e.g .. ,acetyl noctonfltea (101.~, t.~O) wl.lio!l I!lt\Y diavro­

llOrtionatc into. d.iorganot1n di<ntina.tes,, qg. , 



n2snol{ ox). -r Tl-aco.o ---=)> n2sn(1ao)( ~) 

U:z~(Ox;)2-t-llaij.n(a.e&Q)2. 

(JrgEUlO.t:IA bali de> b1s•ozit£a.tes., 1t:lnX( Ox} 2 ( R :; Clla:•' ~Bu., 

J?b; x = 011 l;ll') 1Jo.v9 been vrovarad tw reactina or~lotin. trt-­
bm.licles \'lith qJt:ln.$ (1~2 mole) 1tl athaiwl follorH~d by noutra:u.~ 

. . 
tion ·~·;,~ th a.ql,l()Otas amon.ta. or OQtliUJll sceta.te (10}~, l3.1)~' 

.l?ll.O:.Wltin lu,U..o · dio,~t!nat.oa huve also beEJn prep~ed by 

reaoti!l!! diphorwl tin diol;ine.t~ .with mta.rotlrio ho.l1dea in ether 

at room temporat~re (ll~). 

IiQy· (113) 1Uts pl"OPt1reti I>hceyl tin ncetot~ di.Gitinuta by 

the diavlacomcnt of cblorine n:tom from phot\Yl tin omoro oxinste 

with OH;sOOO~in. U!$ also b.as prcnaro€\ PllSn.(OC002ll&H Ox)2 • 

gb!Jn(oooou2o:t} ( OJe) 2 rm.d l?b3n( ooooF3)•ox2 <:!Gtrtplexes by s~rJilar 

method. A ~vel compound; Cn-o4Ifg'dl~J/.(Ox)2jf:Ji has been l.>roptWcd 

.t'l"'rrt n""'btltyl tin, ~oeq~iaulftde and oxin.e 1ti b!>il:tn.s tQlu.e.ne (114) • 



)-_ 

A few ormzutotin triaoxin..':lt~G bo.vo boon prcpn:tod ( 104, 115) t 

good yield.e \'1ere ob.ta.~d by using oi the~ of ·t11a followinG rose• 

tiona, 

f>!ott.wl tin trw o:dnntG has alS<l boon prepcrod b7 px>olon&)d 

lwating of actbyl tin eostll<\ia!llfide with oXineit in a ll3 tlQJ.!lr 

:vatio;p: in boiling toluene \114) •. 

nutyl tin isopropo~ ... ox;tnatos o£ tho fo:mtUu l3u5"n 

. (opr1 ):>n(Ox)n ba.ve boon prepareft ·by· W:ebro1lm et al .(115) _·by 

reacting bu.tyl tin tria iooprt:>,tX>xide with O:MJi.no and l?enGving 

isoprorma~l by o.~aotropic f'ractioast!o.t>; with ro£lu.."d .. ag bon.zone; 

tho produots dopa® UpOll the oo.le r&tio of the roaq'tanto uoed. 

2.hua :stsn(Ox)3 !mo b¢f;l.n obtained by the ~action. of l1tSO.(O:~ri)3 
r~ith oxino tn lJ~-5 molar r!lti<>• 

Ol"ganottn (JQriVt.ltivos of s~bs'hi tuted o~ines ha.VI;l ol.eQ 
Q ' ' ' I 

boon ropo:t"ted., tJrivaetava ot al.(l16) have prepared some diaroltin. 

bio oxinatot/2~r::~othyl-oxin~toa o.nd d1artJ1 tin cblo:ride o:dno.te/ 

2..-.:notbyl-o"itntes. ~on et a\,.(117,110) have oynthos:ioed and 

ohn.ra.oto:r!oed sevoral uioreano·bin. bia -(mo®- o.nd di~au.bert1 tu.ted ... 

-o:i1il&.:'1.teo)~ Tboae compound(; hnvo bce~'t pl?opf:WOd by tho reaction of 



0 

O.iorganotin. clioblor:1de 1;:~i th litttul(i; 111. 112 nlolat- rQtio in 1Xll:1 

o~ otban.ol• 

Of the tl~oo typee of o2tiim,tt)s1 th0 dio2dn~te deriva.t1ves 

tlf.IPO~lr to llo td.t~itioantl.Y more atable t~n tbe mono and t~~ 

Q'Xtuo.ts a.eriVc\tivei-3• l'bl~ emmplo, l'l•nu.sn(O~)~ is Ot;\tJil.y .tw'dr(llysed 

to. ~-nu.sn(t»t)2()H flh~eh ia r~.;aistant to fu.rther !:wdroJ.ya1a (4t). 

Similarly• the ~lvo)3.a1a of P~Sn(Qx) ha.a been shown to Qe.. quite 

faoile• 

Cbo oh &xul bi..t:J · costii\;10rltQti~ ( 119 )· bavf!i .~x:;ltijlned tlii!l aotion 

of mli;eo!.!'rio ba11dae o~ orgarlO tl.n. ~~iJ.lp,tea Md prob19>bl.0 moo~ieo-ua 

o£ theoo re~\.ot:tono btlv~: b()ett gtve~\ •. whore aro the pe:ttt~u· O()• 

ord:&;o.c)tod oornp<>~ tl.,!!1bon.yl ·ti~ ,o~ins.te llt!a boen. ai"U)Wtl!. to reaet 

read11W -~,lth trgx2 (X ::: 01, 13~"'-; I) at ;room. temvc~"att§.:t"te, the- .bexa 

eo...-ordint~ted compound dipb~.n.vl. 'fiin. diox!nat0 ia a:btaQked by 

figX2 only when ~flWte4 in 'be:t~ene or· ethor. ln. both th(;} eases 

quant1~to.t1vc amount £?f .!~l~-n\Oit)2r\ ia· obtai,ited$ It has also be~n 

shorrn by them that J:?h.zJnO;L\~} ·can r~!).ct with v:nwci~wic· c.h.lor:id~ 

w1·t11 th~ tJcm1ploto cleavsg~ of the tin-phoeyl 'bond vrodu.oing 

.sn{0%)2<:l~Ja .PhHgel an.{!. :!?.hg:Sn,Cl2~' 

A t)..U.~noor o~ orgs~l9tin t~p()lon...~te cotilploxoa ·~"tie known. 
ouch as J?b3~, ~xe2sn~'i!, RrJisu.T2s ns.a.x~2 (!l = allwl. or· p_b.(9oul:J 

X =- 01. nv, I; TH :::: t:ro.vC~Jl~ul.o) 'f.thora tho tt~I)Ql<l.ll~ aota ae a, 



btdanta.te chel-nt:lng a.t;lent bo-ing t~ot\gh both o~~ atorne•: 

Dit:tot}Wl ·ttn b1~ tm;»lQJlll.te (120} (Q~)2Sl\{07Ii502,>2• i$ obtained 

by the reaction of tlimettwlt.iQ. dicbl.E>r$de and aodiW!'l tropol.Qnat• 
' 

J?'hel\Vltln triob!Qrld$ tn. benuena added to. a oolu.tion: of 

tro!)('tlo~ ~~ otr..o~, f()llow$4 by· 'a.d.dition. of atmotholQ!ethsne t1ivee 

pherqlttn. oblortde biG -trooolonate (12.1) • Reflw.t of a miltt• of 
' ' ' I • 

o
6
n
5

sll01 (o7xt;o2)2~.c aodi~ ttto!»~Il!\to and_ act~tonitrtle> f()Uow•d 

bY the a.ddit"-on ot t1a.ter anti methanol qields ptwi\?l t~n trie -

~opolol19.t~, o6H5&.1ta,nso2)3 (121)• 

Kojic· acid oau. form, oomv1exc.0 \11th organotin. ~mpounde• 

Thue troo.tment o :t: an ~lleo® solu~io.tf of ditnetl"'-\Yl tin. dichloride 

an,d 1(o•j1o ~aid in .a;. t•2 ~.ol~ ratio. by a.qt;to<>ua am.w~ gives · 

d1ta$tl\Yl ttn.-bia·ko3ate\(122). ·uethyl. ·~in clllor-id• £W,d. mottwl tin 

bt'omid$ b~f!-ko~ate$ bave be:$n pre_pared upcu:l! addition. of !tOj 1Q 

o~oid to a t:nl.tltion ot" nethyl tin o~d:de and .(!tither aQ.ueou.e 1\Vdro­

obloric or eydrobro~o acid (1~2) •· 

organ.otin cU.th1ooarbamatoa ar"'· f"quen·tJ.y p~pared by the 

~oao.t.:ton of o~canot~n oblo:r1d.~ and al)d~:wn_ di;th~QU~~te (123• 

124). 
.. 

n3snOl + n~NOSS~a ---· ~> n3~atJOS!tR2+!~e.Ol 

n2snal2+ 2R!liiOSStla ) R2Sn(OOSlffi2) 2.+ ~a01 



f 

(124). 

.··QI"lo­. ... ... jJI . 

(H>;1!Sn) .... Q + 2t1!mt +20:So ----+) aa3snsOstlR2+H29 v ~· if'~~ (iJ. 

ReUnO+·!att4W+2CJs2 ---~• ~sn<sa~Be>2+B20 

~ih.c;ln Llhr?~Ols and ~a2~~zt:2 ($t:3 molar ratio) wer$ reacted 

in metnauol-,, eol.o~laos ~rJ[DtQle ot ;?~Cl(~CNst2l2 Vltt:o 

obtaillt'Hl _(125h. ~hen '1.lh.gGD.(S2CBl?bg)2 wae- beated 1n t:li~ on~ of 

tht!J produ.ots wn.s d1ph$Wi tin Olrld$ (3.24'1• 

Ol'fgau.otin ~antno.t~.!l .. ~ f.requ.entiy · prepare4 b$ .. tJ.-.oatmeAt 

of oreanot:tn halidet! and pi)·tassiuo· ~an~ha1i~ (126)• 

They can aluo be- prepared ·by the reaotiO,Q; Q£ olt'gnnQtin 

alk:ox1dQS ardl ·o~1<1~tt with carbon dist4phid.~· (1~6)~ ' 

_T:t."i-oraano·tin de~iva.t.1.VQB· oi' some (aeylati:to) beu::\t<;Jio a.oide 

~avo betlU pttppal!od b~ na~ee· ana Ban.(1}r;j.;)e (12'1) • ~beoe oomlX)unda 

•\ 



)-. 

I 

hoVQ ooen proparad eitht."r -bY' (a) attrt-iruJ the· orgaJlotit:l halide 

'II'~ith the aodiwn salt of the oarbo~ylio aciid in netnenol or 

ethanol or (b) red!J..tueing the' he$ otgan.o diat~xauce tlitll the 

carbo,cylio aotd in bet!Zt)nf.l~ 

The tr.i or~.tin {o-tU".rl.~Q.) ben.ZoEJ.too aro generally' 

f?Onta oo-.o:reU .. tie.te<l~· bat those ooA.tain.ine f) b;vclr•o.xyl grou.p in. the 

2""'posi't1on o •e•, tvlorgnn.otin o....( 2-lwor~.JW•5-;;letby l bo®one ato) 

benzoate t are hem co-ordin.atod~ (£be tetra o~b02-:yl de:t'ivativee 

oon.tain two different ty pOtJ of t :Ul•oo,rbo~~tlato hondo, 0.$ Sho?m. 

by I .. R. a,baorpt1C>n;. 

orgcitmtin. lml:tde or oxi~e .ro£;tot with blc1en.ta:te·t t~idents.te 

atld tetra.dento.te oob.if:f' br.:taE)S to fll'tm complex~ 

asn01
3 

reaota with 11oo6u4 CUHUt • \ wbcra n : 1.it;; n-Du.; and 

Ph~ R' = g~, 2t o.nd f!h ) to form 112 o.dducta in cyolohoxane ('12Zl). 

Ol.li.lueta o.ro non~lootro!Qteo. ·::..n. tt:u:.) bo.ois of ini'rarl!ld wld, 

most.J)ba.uer· ~peot~al studiea. tlleoe o,d(h.tc·ts llr.l'V'<$ been. aooignod 

octahedral ot~~oturea. 
( OH? )'

2
DnOl2·. reo.cto nith t~idon:to.te sohii'f' b~che<a n ... ( 2-

v· "' 
l:W'droxy. phol~l) oalieylnl d1m1noa on~c6H4uu = fi.u6u4.on ot-

its rlorivat:tve to .form :ve.n.·ta co.-o~ing.ted complexes (12fi}• 

Trlf~phony~ tin· huft1ro~ido a:leo- roaot -with u(-•2 lzy'i!roxy 

phenyl) aalioylaldimne to· forr11 he~ co-ort1:1.nated oot1plex. 

Dtorem].otia"l oxide ~Gaot tJith qoord.Elioe.ntato (u.cmo) oofliff 

bases to y1old ll2~Jn {Salen);. U2~n(a:eoto.o.aalen) and. l?.~Sn(benzoso.len) 



I 

. '2.4: .. 

•v""·"" . 

~b.er<:J· 11 ·= u•b"ty~-- h""tltityl, and be$.9'lf salo~ : bia ... (e~1C,Ylde~ 

J;wde), ctbflene di~,. 4<letosalen = ·b1$·{2~JwdroJQr-5-metJ:JyJ;. 
· acetoplwnoQ) .ethylene diambul# b~n~oaalen,:: b1s-(2~b.Ya:wX1 ... 5• 

I . ' . . 

metl\.V'l beneo . phe-oow} c,t;I\VleM d:1m1nJ!h· ~h\!t compound . R2Sn. (ac.;to• 

aaleni and :a2sn ( be.QZoa$len.) e.tei.st ill· traAs .fol"dl in a·oltd Md as 

w~U as 1l+ ao.lution \""Jhe~ee.e 112~{ salen) .ox1at· lloth .it\ oie: sua. 

trauafoi'm. (130). 

thavo are few :r.oporto t.?n mtaca.. oh$-late, ~~ iillioh two· k!.l.lde ot 
. l~~~da q~ortlinlto .to Oll.e tit\ ~tom. ~;eutla,lte a.nil.t1o.rt1n (110) 

tried to propore vovious dlor~1otin mtxea·oholates using 

l.Ct:.lltum (3 -tl!i.ltotof~te.f.! ana tn~y oou.lu· a.afJwn.e GalY' (c6B.a) 2sa 
(OX),(o6~ooomoc0t\))_ ao a p~~ ¢ooiJQund• KQm.~a ot t.tl~ho.ve 

syntneo1oed. a mko~l obolo:t~, ditloth;rl ox!nate tropolon..'lto \131) 

.bY retlu.."tinB a solUtion of .di!Je>t~rl tin bis-oxina~~J and Cltm~tl\Yl 
I . . 

. tin -b1e-tropolona:te in ,etila~wl to~ 3 bo~e. Tile orystn;.1.a ~e atr 
. ' ' 

stable and ~olU;ble- in. aortl!Jlt;!)n. Ol-ClllliO oolvE:Gtth ~he 1a!~e:d sp~o­

trum in lb.t;}ol, the X~- po!i;dor po:t.tem~ and the s~p m~lt:tns 

roint o£ this !):t:toduct tart;:} quitf;; liit'i,."Qren.t _from that of the ~eac-
. . 

taut a.. Tbwl :t t ia sbown that tll$ vtodu.ot 1e ti.Qt a. ·rJ:i..'ttQ.rO . of the 

r~(to~tan:tp in tha ®l~,· StQto_, t.rbQ P!ertaAaa Of' tbo · m1x:O,d chelate 

·in eolllt :ton, 1~· a;tso au.pportea by too. i~. tl,R• Qt®1e$•· 

. ' 



I 

. D:1m$tb,:rl tin 'koja.te tropol<ma"tte \132) has bG$n. "'.btnin.~d 

bf the reaction. ot met1w»l aPlt.\tiona of dimetb&·l fiin. dioblor:1de 

and dimoteyl.. iii.t:1 bi~kG3a.te with sodium t~pOJ.ona·\;;e. 1n met~UQl, 

!hE) compo®d obtnill$d ditfavs from the ol"181na.l tleaotoota as shown 
. ~ ' \ 

:by :tt.s I·•li• epectl'))J!l•. ~rtJU PO?ltie~ patte;tn, und i'lbarp rn~l tililS po1at. 

. . Th.ie tt-r the a:vailn.b!lity Qf d'!iiOrbit~lOt: o~~l.ottQ. compounds 

con ffJrtrl vnriou.a. tyt>.ea of comploxe1,ll w1tJ;l 11~1<1~, Tho. otQt'O~ 
. ' 

' ' 

A ro:v;i.ow Q£· the atru.o·ture of t_h~~e Ol~f~"l.OtiA Ot.Hnp·le~¢G OOV~ been. 

rttlblls.mtt w O'~wara' tl£~d ~i$da. (40li~ IIDk:L1 ot ~1.{133),. Inc..~ 
' . ' 

. ' ' 

Zu.coke:Cr.$ (136)' have orit1o&lly ~ev$.~(1· the orgarroti.n eompounda 

studied by miorQW$V~ s.u.d Qiff'~~otion tco~quee cpver1M t~ . 

. littorat~. u.pto middle ot 197,e. ~rioon;. (t..o4-eoil') hcQ :revtetved 

a®le at~n·tuJ.-cal aapea:ts o:· orgauot1n compoWlcls clQVQrin,g tho y-ear 

~~. } 
!t !a· o~p$Ot~d · tl'nt tile proaono~ o£. th~ lotW pair ( 6p2) ·. 

-·-'\. 

tn. t.be l!J'tl oxida:tion sta.tait_.,.on;\II)j w~lllu ~eo4.t :~.no towe~·.·oo­

ord:t.nnt~on ntlll1be~o comylWad ·to the higher ox:i.dation t!tate· of the 

olemQfl.t t•an(XV >J• t\u.t there ~~ no ;def1nit~ oQ~elat1an. between. 
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valence atute and th~ D~WU co,..;.-o;vdination. nwnbe:c;... c:o-ord1nst1on 

uumbel1 great.ov t~ fotn~ (in moot oaoea pe;tta or hexa. co~ordination.) ' 

we u~lY <U .. aplayod by ovga'l()tU! (IV) t:!ompotUlde• In tho· vrese~t 

diflOtWSio:na, only the orW&i.(} omnpou.nds of 't<ltl'aValen:f; till. 1..v<1Uld 

be considered. 

fi:he moot interaatin.g e~ampl$ ia afford$d. by ll3SnX ,(X = 
Cl, .Dt•• I, N3; Oti} .type oompou:nda which £oma l '1, adducts with 

various lm"t'11s be.aes, Tneae a.ro_ apoat>en.tly five co•ordinated 

trigonal bipyramidal molecttlea~ 'rh~s tho <H;mplex .f'ormed fran 

t~imethyl tin chlol"'·do tr.nd py~i<lhina pro-Vided one of thQ fi~st 

oonolu.aivo a·tru.ctU1;'9.l. evidoocee fol." five co..-.ord:t.natio:ij. at tin in 

19<:12 (137 1. 145) and the $'t~u.o.t~a ha.o bot'ln ebown. to oo trigona-l 

"bipyra.r.rl.dal wi tb the. throe m0.tl".yl grou._p ooo~pying tb) G\!:U.O.to~ial 

.P¢sitions a.a show~ in tier~~ (1$)• 

Fio- 1Ca..). 
b 

' '' 



~be mtm. tJP.d uv apectr.1l. at (CB3)3uM~2Y {138,. 139} :La oolv.tton 

show evidence for d1S$OO~at1on• thue su.gg~et;Lng 'tbatt. ·the de;no~ 

ncoaptor bo~a otro1'18th 1o :rathor lov1. Solu.tion of the coopo-un<.'l 

a3sntJJ. ·in pyriditne (140), rl:t~OOt :m'lA ~. D~ (141) l'eEJprl<ft1velY:~ 

are· r:lk:Ul""'OOMU.ot :!:.n{;,. .,;:;hi ell v~rnrea that. the mol eo lil.ar oomvlcxee 

present do !lot ht.!.vo ·~ ion:lc atva<rttl.~• TheGe data etm ortlil bo 

G~plained by aeaaTI!ing Q oo..,.~l'"dinat lou JlW.Ubet~ o i: !1 vo ro:'OUJltl till.ir 

'the relationship between. tbe l~l'ilR oattpling oon.stcm.te iJ :\.l$!1n•o-H 

of a eamplex (O&t5)5 anul• B and i'ol:"&et1on entb.s.lpy (1421143) of 

the complex allo\!ted Dolls a and Drngo ( 144) ·to dertvo the. follov1ins 

sohomeJ 

+s+rt.o,;, 
do1\Cft B 

A a.trong dallQ;f ca.uooa e pratound bybridisa.tiQn of' the 

t,.n. :nton and the c~tructu.re. of tho complex e.praroach~a a tr:teoml 



~iw:ramid w1 th a Olla~Ba-o~ ~~ · of about 90°:• t• wea~. dbno# 
""" hOwever forme u aatU.tiotJ. ooOlX!i\D,Q, wherein t~e OH3""~·0l aNJle ia 

o.bou:t ~tU'll to tht1 tet$hedral &a(JJ.., ot ~09°~a•. ,t\e a resul1;t it i.e 

observetl. tbst geo,erally • \~'i tb ·weak aooorEJ .in. the c.ret~ steno hi&• 

drenoe occurs· b(ltwee-n. tb8 mot.t\Vl. aroup: bo3(}.e4 to tU. ant1 the domr 
'· 

moleot.t.lott !l!hla theetty is Otl;i)f!Ortftd by a s$~tee -Of ~ertmental 

obeervattonEb · :rn tile. lll opoot8 ot the-sy0t~ (OHslsSnOlill;~. 

1:emarkable 41fferontltl! ~~-· to be' Mtc~~ wltea eoropal'ed with th• 

apeotra Qf the *" ("<'llG)3fJ~l tole·oale; tho aboo~tib1~n ·baM 

c.onoapona:l.t\g to th~ symmtl'!cal UQ..O $tretenms Vibration ta.s-

appears ud th~ ~equf)!loy t>f tm ~l. vt•t:tt>D.. !a drasticallY 

decrea8eit.. A trt.gon.a.l btpyra:nit~ atNct~~ rith a. p~&nar ( OHs) zSn. 

. grou,p with the b$,"e molaQt4e. 11 ·a».~ the obl~11'1$. Sitom bQth. ln. 

~1al position, t:t\'tl,"'pfllldiclila~ to thltl .til~',, dPlEd ••. tllea$ 

·dato- f'airl.v W$ll• tio.Aovel-1 detatlot\ 'X.~tAlJ t\Qalya1Q (~46) baa 

e~n£irme4 this. ~ome-tey.. She 1\Vb:vi.d orb.i tale 1P. the tl11&'U)al 

pla~ ohou.ld then be ~lf · ep.~ . type o~b1tal~tt ·. o~ the other hand 

tllo· &mal. bonds &ft ettppol;let\ tn r~etAlt ei t!to:r. by WJ.int:l b:fbr14 
' . 

tin. o.,b1tal$ of the- type (;w,_ + da~O or tv 'tltatns t~~oaate~, tov 
elootron mo1~e~nr o~b1tal ha.Vtng eqsen.tial!y ;p.~ oh~aote:t.-· ~he 

moat general toatwre of the tjzS~. type oompaunde \r;ll~eh are p0nta·. 

co~oroinated about tin is 'the. pcJ.ymovio nature· which is tia eppro­
ldmrit~ 't~lsondl. btpy_$o1tla.l $tmoture with p~ $quatortal 

or~c ~;r.!l\lpaJ the m0ro e1~ntr~t,~.e(Je.t~v& ~up tomln3 bJttdges 

in. tbe aptco.l pos1t'-on as .$hewn 14 .fig. (l.b)~ ~pl(H~ •:re 

provlded by trimottw·l tin n:J.trato mon.otwd~te (143),, tl.'imatb;V·l tin 



)-' 

--~ 

bydroxt<ta \147) ,, trintot!~tl tia cyanide \146), trlmotbyl tin 

it~ot!~ioeyanat¢ (149)• tril.methyl til). dicyaM.."'lide (160)., t1l.U:.>enzyl 

tin acetate (151)~ 

Fi.o, 1. (b) 
'0 

The :tnf1"ttred Gtl~Otrct of: trimethYl. tin· OiWbOX:Vla;te illl. ·the 

oolid ata.to oonoiat o£ two ~o st1l<;;tollma band.a at abou.t 1570 Qm•l 

end 1410 cni~1 indicating e ay111'1lot:tJ.ical 000. ~u.p (134} •. ~!)pear-
. nn.oo of a sin5le t1n•O atre1ioh:l~\ ~erau~n.oy. in ra~3sn.ooo::re· ts 

oone:t.nte.t;t crith a. 1)lt\n.a:(- tl.1iJttGlti'~t·· tin erou.v~ Alloak tln.d ~~m.nn~ 

(151.)' ha.V() etu.died tho structure of t:ribeuzyl a.!ld ·tricycloh~lWl tin 

aoeto.te by r..-r!W diftr.actiot~ mctno.d. ri:hi.s etu.dy contime that th~ 

majol,9ity of ot-aE~.Jtottn ea~bonylat'~sba.~ r;olymerlo. ~-t~ot~e 1n the 

o~lid sti!'i'te~ But with lswg~r ora,~ic: gro~tle1 th~ atl.'1~otqro li)EJ;Y. 

beoono leoo !)Olyaorie· ru.1.<l .ultimately beoGme m.o.tJ,<;moViO• 

I . I 



) 

.. !'.t,_ 
•rt~:•·· 

. A~~~sn.t type cotttt)Ound when x =- Olf:. nr, I-t t~ eom;po~e 
. ~ r11... -2 . - '. ~ 

~~ rd.m.plG tatmhod~ bat whM l:: ·~lu4·' q I' 003 :;, :BF t ·.tfv$ t. 

AoF6 tlta oom~owttta .~ .five . OO"!ll'diuatea about ti,a wh«)~~ tb.t;l· 

~onB ~&.· td.th~re ·bringing o)1 ehelate 1.W pes· .. ( 152---163) • 
ilie · · · 

. In;" ®ae t-th~~ the $11otlio ~up a ha,ve n() oo•orainat1ll8 

ottaa. f(J)~ 0~p1~, ll(OtfJ~·>:,· ., ~'iQ moleC~Al~e of mom-anionic 

r~et'J:i.s, base eu.ch as \11at~r> can. oac\lW . the: eo~ordi.Mt:Uln sphore, 
gl~tng • ·pl~ atio3 ~;ttanget!le!'lt td.th a peata oo.~rdinatett tin 
atam (i'!g• 'ic) 

. ' 

F'io- 1 (c) 
'b 

~h:ts £irtdi~$ nm.y: well be ar:rplted to interpret tba. at:r:t~.<rt.~e 

. t~t l~2 att41tion eompo~a· of £omt4~ %~•2D (~) :~ ~v 

ooatu.lnma a biwr~~du.l t;-a3~2J and ,. anton,. and m.ay· .PI-ecludo 
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:~ 
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/ 

' I the exiet.e.nee of hem. oo~rd.!Mt~d tin atom~ $tl a .. toh td-. 
. . . . . ' .. 

0rganot1n compleXes~ ~hua · trima:teyl ttn ol)lo~1dtJ t)..Qd-Litold.d• · 

~Jive u.notable diammon.int~a tbo.t 1oM ~m? a.mmonia mpleotQ.:e apoata.-
'' 

noou.~l.V· In these· 0:-Jm~u.nda th~ lll ab~rpt:lon co~e$panding tc the 
' c . 

. . 
th.Q dirunmonhl.toa are to be £onnulated as- !onto eontpl)-s 
' + .· . C< QJt

3
),
3

sn(t'!lfa) ~l.- cmtl_ the !11!)11!$ a.mmoni-:ltan as molectnar com~ 

pot.U\d$ (,0Bg)3·~~-~ (15<!:1. . 

F~~ 1:01, comp.l~ea .of t.v.tmetbyl tin l'l!1d t~1PheUul:t~­

ch1o~1de- with mao. it t:'ia9. foWld. that the s = 0 t:)tratching' 
' . 

vibration :frequ.onoy in their apeQtr.um is lo~tered with respect to 

free D.~UOl an o.bserva.tton which ba.$ boen. ~ter.p~tca a.a 1$\icat~ 

tba.t c~o:cd:lnation· r>rooeed.e with tha Gl':36en t;itom i.n:3t$a.d. o£ GUJ.ohU 

atom (156)• 
' 

1!be ~lattenad t&t~~neilron uvrl.W~,woe f!.B. (14) w:!:th an opea 

anGle to aocept a l)Utf)Il. t1a1 domn.~ · lt:l a. feature for the t~organotia 

oompounda cantail'liM ~ bidenta.t_e lieruld and whieb tn £avou.rable 

conditione c-an uaaume a more · neo.rl3 trigonal b'-PYrilm1&n ehtl,pte 

fig (1Q), T_hus £latteAe4 tetJ.'tUle<'bmn etru~ttu:-e wh~cb approximates­

to a. t~gonnl bipyr~1-lidal one, with ~trat'loleC~.tl~ ooiibol.\11- tin 

ooio>Ordinntton have· b~~n !)XfO:poaed {9a) fol.' li•neyl t,;u,bstttu:ttA 
' ' ' 

1.\v<lt•oxtland.)le. de~1vl!1tives of trio~gan()tj;n. motet3·•. Full dtrt~i.rls _ 

of or,otal a~u.ot~ of .Pb3sn.aillfh.oo~tth have ~e•n publittJ!led (101) 
' - . 
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<'U .. otolt'ted oi&-A~b-0Sn..){2 o.ol\figuratiori \11th two pheayl L.troupe 

ocot\:vYint; equ.,.'1toria1. oites ond the third an t2.$."it~ol a:tte at & 

longer rtlatanee. Tho by(lrox,.yl am.i~e residue ie oov:alen.tJJr bound 

at ru1 equatorial $1te, o.nd tho Onl.~bon.yl group oo•ordinates ~.ntra.• 
I 

moleo~l(W.ly to tha tin atom v·ie tnojuar:~1i&WB ~ia.l 1:1:tte. ~his ie 

oonoiotcm. t with the lm1e.t'inr; o! the Ill ctu:bol.\Yl str~toh1ng i"re­

quonoy from 1620 cm-1 in Pl3l"Qnt }Wdro~amiQ aoid. to 1540 om4 in 

tha tripbeuyl tin aer1VOJt;1v~ (136) • · 

L . 

~--.. [j R:R S-n jl~-

R R R I 
R 

fio- i(d.). Fio- ite). 
b b 

The .eloctrotlio apoctr.a (157) af tbo triphenyl tut ~~inute 

~Z~!ro oh~o.otet.,ime~d h;y the r'r0SQlJ,Oe at a:n absorptiotl band o.t about 



'. I 
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360 nm iJ\ cycloheXWl~t beuzenet o~oon tetr®bl.or!4e an.fi ethc~ 

. wll:tch oowespallds ·to thoee ot vai1.Ql1a oheln.t&d metl).l. ox_irtatta at 

5'10.430 nnt• This baa. been con.a1dored a$ M GVid~a.ee f9r t.he 

llr~aenaG of ~helateA oJtina:te l'ina t~ the----ftl.OlOOt.lle la tn,se eol• 

vel\tEJt Viht\e 1n 9fj~ o.ta\\<tOUe et~). Wld GVGU.. in (1~ rnet~l 

t1'1vheAVl tin old.Mte undergo aolvotuais (163)-• 1lu.dd1<tk at)4. 

SM,ls (159) -~ve .aho~:In ftfom magnet!¢~ _·p~t.U.bed Moaf;bau.el'!' . . ' 

m)o4trosaor.w ·t~t triphGlWl tin o~1ntlto ond tripht.ltJVl tin -acetate 

t)()sac-ss tn-:.t~®nf)l~outar. fiv~ co~~di~tion. otereoQ-bemist~,-. ~hey 
. I 

hava alsO, shown that ~~a01(~)- (R = Me_; rth, liOl; # oxitle) at\d the 

F1rJ23n (a&.l ... !-200<11~ ). ha."Ve vente.. oo~rt!ma~ea strq.o1fure ... Wi1llt ln 

ana uv_ atudtes }lf fte~(<nr) 'tiyf)t* <=ompound., iu. general ba~ been 

mte:tpretea (102., ·'JJJ'I-, 110) as ltld1:catins Plo~~e~ u oolu;tion. 

<;'Ontaiz'WltJ a p~u1ta OO:•OJ?li1netad t$rl atf:)m ~QIJ a probe.bl~ tri .... · 
' ' 

gonal bi:py,wunid~ oonfigwtati()A lUi tb thf:) B. ~O\l98 1n t~atw p()$1• 

tloa (ftgJ~ 1tl, tho-u~h l'tla_~(Qlt)' ( ~ :::: 01, 00~) ~ bee~ sagges• 

tad to bav& a tm.~na:t b1pyi:am1da~ str®t~ (116)- with •• 

R 
' l 
X-s1\~)L­

. 1"' " 
R 

/ 

. X a" I · .. 

/ s,-z 
R I 

'{ . 

Fig- i(g}. 
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~.angomen.t of too pheJWl (3rr>upe (160) aa revoQ.led ·tw dif}ole 

momettt data oll the thio.cyan!:tte ooepound in benzene solution. (.\?he 

all~o!a-atruotwc hea been. oo.rd'it~d. for Ph3Sn(bzb21) {blibz • 

dibeJWoyl methane M!on) by a ainele qryetal x.-rGN dif'i'raotion 

st11dy; tho co-ordination about ·tho til~ ~tom being ¢Ooentia.llY 

a distDx•tee:t~ trigonal. bir,.yrnruid• The phenyl zrou.:ps oom1py on~ 

ax1~1 and two cqa~tot~al qo•brdinatton aitca with tha ohelsting 

licand bonded to one eq~to~ial r~d one a.ltial site ('15). 1o~borth 

aq.d fltUll)O (161) from IR, Ii$ma.n and tloaabau.er data. llaVe indicated 

the proeenoo of trigoMl pyrao:tdally oo"""'t~d~ated. tin w!'tb 

bl'iflf~inz l1~n..l'}.dtJ £o~ the type of' oonrJOund Its~:lnO!.JOR'Rn• 

Th~ dime:rio totrtlJ.tWl dist~~nes (:xn2sno:~z<c}2 rutl.d 

(xa2snosnt~OH)2 are u,ni!aue in tha,t they ere. believed to oontai~ 

both tet:t.ta. co-ordinn.ted a:-'ld penta oo ... ordin.ated tin a.tomt:'J ( !62) • 

Atlothcr utterestin~ example ia the te~pyri~l adduct ot dimet~l 

tin dio~o;t"id~.' utldc.b ox:otalliaea as a double sEll t C< OH3) 2snc1. 
tervyJ L.-\CflsJ2.SnOls-7 · • WhiG compound. contains a five 40-

o'OOinated.,, axiilllY tJost eleotr<>noga.tive trigonal bivyramidal 

anion {£ig. 1g)' 1:'1Jltl a oilt oo-ordiA9tod diatorted ootanedml 

o~t!on (163~1~). OrgrulOtin oompl~lla~ of atrong lt -acids .e.g.) 

1le3·at1• TOJ:iQ. (TOHQ :.:: fetraoyano l?•.'lU1nQdimethruw) exhibits a 

single: bnnd at 555 om-1 in tho tin -onrbou at:rotoh:tng ;cogion in 

the IR Cl!lactroo" \'Jhioh ia soaigned to tho au.tiewmm<'tr1c modo of 
I 

pltUl!ll." nos on moiety, with bridg:i.~ TC!iQ reaidu.e rooul tag 1n a. 

tri[;on.-'ll hi pyramidal ·confU,rurF.rt 1.on.. st the tin. atom- ( 165}. The 
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iJ1ten$o oolou.ro,twn of tt:t~ ODflpou.rttl' is .:i.ttdicu.tive of the formation 

of (~G11Q)~ \tndiea,l. anion oa oomplo~tioa. ~he oo1apl~ is. tha~efore 
' + ... 

beat ·l<~prosentod by a; oruwnteal f(>m (tie3s~) • {TO!Q) t:lll\1 thu.e 

llt'OVid.oG tho :f.'irst exo.r.tple aJ? an ioolQ,bl$ pil.t'atrlaf.~G·tia organo.tin. 

oom,ril®t~ 

fi 1\usnher of d~rB3flOtiu.. bia ch~1,.a·tea have been isolated 

{57., 1091 1031) 1G€:l~1?1) ~ £ound to co~tain heP:a. co!""ot··a.iooted 

tin aton• kJome :rarn:>e.t'lon.tatiw· eor..lpO®da ar~. a.ce:tyl aoeton.9:ttla; 

o~inutoa ~md oorbor...vlatea". Si.nf.!Q tte2~(ac~\e)2 ~a th.e oimploat 

of all of th.$ coml?le.:t stvuof.a.!Z'tU.l.V, it is t11ua1..1ssed ~n dc·t®.il~ 
. •1 

In the na.man spect~a.; 11t10a are obae:rvoo at 6&7 e111· in thE.l crystal 

apstrtrum· and at 560 or11~1 in tb~ solu.tim1. apeQt~t.:un; b~t th~ae. 
lttnao o.re tentativ~ly o,J:aait~od to a&i. ot.1t of plane v:l'bratio~ ef 

the liG~"lct, t.lo :u . .n~ e.ttt"1bu~blE! t~ ttw an.ti.~mme:t-:r~o sn.,.o2 

stretch. vl'a.a therefore- obaswad. ~tie {Wm.~ertJ~,;e~ stvot·ob iE? 

'; oboo;iJVod'.as e trQrone, polariead,lin(~ ~t 6~4-cm-1 :t.n t-hO ewio!oo· 

.ats.llina $arn.v1~ t?Jld at :516 ~-1 .~ the ool.t\t'ion. ~1~1t:ion a£ 

the lit SlJeotra ahov1s tha-t n11 of tbe di.tttetl:w'l tin oompleltea have 

~ band at 570 to 57~- errt'1 ~;;hiob 1~ ·[ibne.nt in divhe..~l tin chelate~ 
Q.nd thl~. 1a tlO?Jt~d, t.o the Mti.~etrtoa.l t:tn cu.u,.bo!l strotoh .. 

In ad~tioAJ, the· :u.ga,nd !Jttt of Plrule- v:t~rat,.on miv~a a band at 

6'50 to 560 em"'"1 in tho sp,ecrtm o t aeetyl.acoto~ oom.ploJtct;:J* ~hore 

,ia no band which oan be asaig1:lell: logically to the .symmetl'ii.ool 

at.re.tcho :I: he Homtm &Ad In ~poet:t"a tbu.a iW.\1cate tb.nt (Oils) 2sn 

(a.oa.Q)g h~s tra..llls arrangement of tnotbyl #OllP~• The ~R opo()tm 
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of ua2sn(aoae)
2 

ana 1?bg3t~(acne)2 ahov1 only t\ a·insla m$tb;yl., 

signa.l :tnt1.ioa.ttng tho:t ·thea~ eomJ~lexe~ have t~ t'ran.a oont1.gu.ra• 

tietn. t:md ·tb!4.t- the p!'l(:)t~l. e;tou.·va probablY a.~~ ~Gtatmti freelf" 

!lor the d'iarse.rldtin i.,1ox~~nnten·• a. tr'at.t.s-oQ.tahocl"pal oq.nt:l­

gtwatiml wao favou:cod by ri1oGratly and \CobUU'4 { :\.OV) trQm their IR, 

rtamn ntld Ni'iUt a:tt.t4li~a •. .C1~1aon a.wi 'l\1~tjn. \:S6)· a·~tGQptetl raaolu.•· 

~ion ot aorrto R2Sll~OJt}2 tyr)a, oom~tiaas intG -optic~,:u.y· e~ot:lv~ . 

1oo~ora~ stuoe opttcallY nctiv~ an;tlpodea woultl b"o :e&peQted for 

a ei~ootahadt:al ooAi'tgtWation• !Ell@ £silt.U?~- t~ r~soive ·su.oh 

cllmpounda \iaa attggQt:rtod t(:,: :oe · tU'l ev~d~noe · fo~ tn0 t~ geometry. 
/ ' 

· tJ.:.M. :::rtructU,ro -of t.1~2Sr.t\OX)2 11aa ·lJ~eu. de'ta:t·nrin:~d .com:&lotely by · 
- . 

three · tlimOO.si.on.a,l :&-r:a,y te()bniqu.~ .by Dcbl-e-diper { 172.) reo~ntlY-• 

' fJ:ll-1$ ·0001_po®6 -h.~s e.· bighlU · a:tato~tt;;~d octab.etlral -at~u.ot~ (ftg. 

2a),. The bon;u ru1glce :tn tbJ> oc·t~ed1!oll·ra;ne;{) .Cl'om 73~4° -~ 110.70°. 

-f~R 
t()s:~ 
. I 

R 

R· 

(""- I:/) 
l. /'t'". L 

R 

Fig- a (b). 
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Though th~ ~in atom in. t1a2sn.(Ox}2 is E.Ji~ co-o~dinn.tod, the 

a-.§ii .... o angle 1a nearlY tat;r?ahedral. The .te'brahedr~ dispOsition 
. • ' • • • • • ' ,f, • ' 

of the tv:1o methyl gvoups around the tin a.tom ha,s b~ren con~idered 
. ' .. . . -. . ' ... 

by .Schlemp~r (172) to ±n.di~a:to· the· iuvo1v~u1e.nt o·f two sp3 . .hybrid 

orbitals, at tin to the OStt'bon atoms .. This 1$ also sllpported by· 

the value or· tin proton. .apin•apin coupling constants of. 67!t9 ~ope 

~cr117 Sl;l:-0-!i ) ! and 71~~ r:p~ (J119 sn•C-H ) (109}. T.~~ romairtl!lg 

tvvo sp3 ~brid orbitale may tllen b~· .:f.nvolv~d to £orm two ~broe 
' I ~ 

.oeu:tcr bo;n.da to· the· oxmat$ grou!~th· Although no otlle~ til:l oxil1ate 

has be~n in:v~etig~ted by }t ..... Y!ay ·so fat!, @ highly distorted 0cta• 
.. 

hedral structure mav be a gen~re.l feature o£ six oo•o;r:-d1nated · 

organ.otitt oxino:'ue dariva:ld.v<h Dim.eteyl tin diititrate (173 1 174} 

is an octahedt>al complex wlth trans-methyl groups Wld Ull$Ymm~tri­

oal bidentate oh$l·ating J:lo.:i;tra.te ~~oupr~.l' (figiit 2b). Dipheeyl tin 

bis-(N_:tt•-diethylditbiooarb~te) poaseaaoa a di~:rtort~d.. oia:­

ootahedral geometry (175). The o.ngle au.btand.ed at the tin atom 

.by the group is 101.4{ 6)0 
t wj.th th~· t\vo sn-o bond distances 

e;a.u.a.i {2.t76(17)AQ)'·~ The tlll.~S bond. distances of one l:igan.d are 

approximatGly equal bl.lt di·.f'fer sisni.fiean.tly in. the other. 

a2snc12 and RSnOls. ( R = OHzn• 02Hs) for.m 1 j l adui t1on 

compounds with 1,10 phenan.tbroline tmd 2,.2 • .... nipyl:1,.1.dyl {4'H3t5?) 

bu.t yiel~ 1;2 adduot.s w·ith py.:eidin~ \1391 :176h, DL1SO(l77 .... l!79). Tll~ 

Sn•Cl ·atratching abaorp·twn batlds in the IR for the hle2sncl2 

cornplexaa are shifted to below 250 em-1; in the 11leSn{,'J.3 complaxGs 

the COXal:GSponding frei'~Uer!Cies aro found .at abou,t 320 and 

I 

" 
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of adduots bct\"Jeen W.tq.l ti;n; dicbl~rid~s wi:th either 1.,10 :vhe.nan-
, 

thr.olilw or ::~,2 • ... 'b1pyridyl ·aho-woo '~bat the tsn...Ol atv<Stoh1.f'J.$ vib~· 

tion. i're>tltvJnoy we.a lm,u!red by ubou.t 00-100 ovi·a with. reopeot to 

the fre.0 <licblol:~ide \100) •· A e.aro£t4 examin..'l.tion of tnoee reaUl.ts 

yio1(1ed tha c-ot?.oluniou tbt'tt in a.tl thGoa addition co:noou.:Ads tbe 

co-ol"<lit;tation UIJ.'nOOr of tia is increased from 4 to 6:., l~boorptio.u 

banas dU.(:) to aymrt)$triaal a.tt0tt;:hiOO r;n.-o vib~tion €ll1e !lot; fo'tUld 

·in ·the IR e-pootra o·f ·the· tle2sno:t2 oomvlexoH3t t~u.ggeotinc; that the 

··r~tlthyl g:roupa should be proa~n.t m an octeboornl trans voai tion 

· (51)' •. Tho iU.pole moment,. UV aruJ t:!ossbaue~ etJ!ectral data confirmed 

'the above atru.ctv.we: (103\i :t61,. 102)~ The lR spectra. of a series 

of ~orn.ploxeQ r:e2an<a2.ze 1.,-D ;: pyili.di~;e, :m.MW ·eto:/ ef:.l.Q. t.\leo btt 

intf!!~!)roted :lu t~:tn~ ·of oatahedr.al. e_tru.otu.t•ea o.round ·t:tn. \Jho~ 

llloth.y 1 LWOt~ps Q"rq· in t~:u~e PQsi tions an.u the othe~ J.igonda in 

eio poo1t1ot&(:h :m {Cr~)2sn.Oln•2I>::!\fi0:.' tile valu.eo Cilf tho ;so 
rrtretoh:t"'n fre,l!u.enoiea obaewod in In spectra DttgGe-at ·thet the 

o~ygcu (l'i!om is the donor i4l lil&J (165), 001od the a1n.gte a't ... Cl 

af;irotoh1ng vi~tion ohowa eV.idenoe ;t·o~ n trans arran&~ent ( 183) • 
• I 

__ I~evortheleo$ the date of n far lR ap~otrosoop1o stttdy of the 

.tttso (1~l$) oocrplexc~ of :a2snx2·. (R = ae, .. Eit, :&<h and X ::: Olt Br) 

~ conai&teut with s. cis ... arratl[;e."ll~nt. fo~ all excetYb for 

( on3 )2~1nllr2.~Dr.tso,. The; twO' dirnonsio:n.'ll la..ttioe of dioeteyl ~in 

bio ·f'luoronulphate cryotala contain p:e>lymertc sheet a 'fd th 
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tluoroou.lp~t$_$t'ou.pe arit1ns as bt:tdgue b~twe~a l~~ (tz-nn.o) 

dtmotbyl tin units so tba.t the tin atomtf ril!ei oo-ol.ifdiMt~ $C~ti­

hat!~n1~ (tas). ~he dimet~l dloy$113 c~mp9tm.tis of gro~p lVb u~ 

:~U aaeoc!nted in tho eoli6-stato (186)• .lt\. thQ: t·i.A eumpt)UilftS 

strong~' bridg:1Jl6 G1\'~a »1~~ t(l pl~'nar ahC:Jeia~ 1tl \ihlell tbe ~l$• 
c~les ore ·diator1)e4 to a •01'13 ootah~drQi &l'r~oou~n.t tii th trans• 

dit~tb11. •l.iin ~o.uve. po~pt:Yl\d.iculrit' t() ttta ehaeta.. t1$$Sbnu.el' spectra 
' . ' ' 

· at Du2UA(ONS)~ ia can$iateat wtth the .st~Wlt,~fl· Q.f $. h.eltQ cQ~ 

ord1il.Q;tefl tin (ll.il)• ~he· MpG.l() mos~t in.d~catea e ois azwange., .. 
' ' • • ' I • 

• mont of tbQ byc1mu)a.t"bon t;i'Pt&l11S foil the compound ln. benzeJl.CJ 

solution (160) • :fhe o:r.yu~al and mt,l®~l.ar· st~cttW&. {Jt ,~htm.Ol 

(s2m!ata>a ~lao been d.ote:r~a _(126J•, ~he. ttr4 at~o ~- hGYA 

· · · co.o..o~a~ttHi m a · ti!QtQl.'t~d oQtatwt\)!Ql taahtoA ~Y the PMlWit 

grou~}S" ohloriM l:ltOSfJJ and tw~ Ollt!J~at.in$ dietb:fld1tbi.OC~bumate 

l'osiauoe·• the phenYl ·gttattp ·E.W.rf til~ 'olllo~i~e Q.tom o¢eu.pytng 

\'nU.tuall.Y' eie-poat:tion .t£16• 2ol•· ~hfl·lfLlR apoot~ ot lbS~(nc~}2 
(.X ;; . m •. Br) eompQW\ds .tll.dlcated M ootahed:ral oo~f;f.gl.ll.~a;tir$1~ at · 

.tin witb Phenyl Md halOtl0ll above ond bel0\1 tile pl~f: of aootitl 
Qaetonate rin.:ea (fie• · 2d) (187)~, 

.·, 

R 

- ("'-I/) 
L /t"l 

X 
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~be aattel type of o.om_Pllunda m.t:)thoq (aootylaoeto:Qato::) tin 

dil'lalido \l"l~re .mown to· be; d:tmerlc ruld the~r config~atione have 

been itl;"ti$:Vpreted -~ 188) f:t:Om ~l atutliea 1A whtch eaoh · ti4 atom 1e 

bam co•ordinnte)d (fig• ·2e)._ l)lb~Atyltin bi-~thondt $nd dib~tyl 

·till bia-Q<l(!Jtyla,oeto~te 4isproport1o.rw.t~ 1Q hex!Ul.a and .t'Qm~~ <:~ 
. r -

d~me~s(S4)., wl'lioh t~e beli~ved ·to· haw: .7.:. ot:Jn:fi~t;J.tioAs$00l.'Q60\le 

to Bu2SJ'l(SON)OX ditner (£13• .2e) wi:th ll$8 O!:t•Ordin.atf!l& tin.. atom• 

-au.aatelt Mtl- SamE~ (159) baw e~atett tJ?om ti!osaba'tle~ speot,m. :totf 

RsnOl < 0~)2 compOunds t1 · c1s•RS~;t ootah"d-r41 e1#rt4ntw~- t:jb:teh ~d 

b($eQ. asatWed 1>1 L,.al18.6lia. et e;l.(111)t. Sifnil.ar hoxa oo.-ord~ted · 

-tin atom lm.s b~on aesunted £a~ mono.,..organot-~ halide' bta...;.e.eGtyl• 

a.oe'f;onatef;J {77} •· Bis-(Pen.tane: 2,4~ionatt!'f) dit~etk\Vl- ·tia ts e. 



) 

regular octahedron t1!th ltfl.ear a..an.o grou.pl.!mr wbioh con.$.ista. 

of d:tsorete monom~tc unit (189}~ 

!lQt ·~·. ol'ganotin eomx»uua~ bQve. boon fotJ.n,d ·to poae:~se. 
/ . 

!lepta oo-ordiW!ltE?d tin, tl.i.e ge~motw of wh1Qb. would oo petae;o.nal 

b:LP.Vranlidt\1 one ' (t1~l· 3). fh~®Ul vtn tr:ts~troDQlomte hS;s ~en. 

!'0!)01'ted (121) to be: ttl.(),fJ.Otnett~ 14. metl\Yl.~.tl$ chl.Orlde~ 1Wh!Oh 

R 
' . 

Fig- 3· 

' 
· augge.sted a; oewn ¢o~Jfatnnt.ion QGtmd ttn. Ka.wakaml.et al.(41) 

have. con.el.u.ded ittom W:,, u~m and In data tb$t n-bu.tyl. ttn t,::ta.­

o?,J.nato ma~ ha'W> baJJta co-ordinat~d tin. n:f;Ol{l• RUdai()l¢ ®4 s.~ 

(159) from t.tosab~tteV apeotr<J.aoow · uetemiaed the .oo-o:rd~t-ion 
' 

llumtx:~ al':OUO.~ tin ~ !DqSn,( 01¢)'5 -wbf.c.h is conaia·be~t vii th a $0V~n 

co:-o:rd:t.rlation _ ~d.:th three ~11.4ivat.eaii b1.dootate Q~2.M ~~pQ,. 

J\.nhyd1~u.s metb,vl tin. t~1nit~&to eryet&lliees. with ·tnve:e ·Ob.elat~ 

aitra.ta groq.po £ormhls a pentagonal btpyratn!d about t,i4 ( 190 l. 
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Tria•(dtntot,byl sulfoxide)' ~1itr&todipbensrl-t1:n-n1tra.te· ha.a baen 

ohora.cteriscd na a b~pta. ·co-~d~ted orBfi.,.notin aomvlex tl'om IR 

a.'ld X•Roy oryatnl stJ:~uctu:re of tlw O®l:PbWld (191)v' The ~t.ttu.ctu.re 

e~noioto o£ ~nome~ie pepta.~cG~:r:di~.xbed cation L.•un(O()l\;)~o3 
-~ ' ' {<o%)2ooJ 3.:; t:md ·Nos Miotlt co-ordination around t~n is per.ta• 

~Jnal bipYrenitl with th.~ bidon.ta.t(\l :n;it~ate gt\1Up and; ·t.ht: thl>ea . 

ditwthyJ. aulf~ld.dtl aoltiHltQ..O$ irl. the equa:to:tial posi tion.Q and the 

triO tJMl~l rill(5!l at the api<Jea• 




