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Introduction a 

)Ur ne rooo1lt yearo 1nteroat in the fi.ol<t o:t orL)lUotin 

oonpounde io c;ro\vtna in a vor rauid rate. ~ho proc;roun 1n. this 

aran io enoctod by ;roning unmbor of contribut1onsin different 

journn.lo and trvm tho publicot 1011 of aovernl boo .o 1d l"OVLO 1 

.,..t1.olca br nmbeJ.' o ut ora (1-u). Jr £Otin e~roox. la.too, 

xt1eo d ~ droxidoa conntit~ e OJMO onjor GrclOD 1n tlw otuay of 

urBtlill't n c ' ouru o. 1. 1 ~t 'rv lto thoor ·tlc; 1 u oroot i.;;.vul vod 

1.. c 0 J 0 Llll 0 CJ .. t 

0 t' 1 rO t :t a'l Gr t i at c:l. eoe 

a o t lo. 1.1 

alt~or or nol orioc 3~nJvJ 

t...nlv ... J • )O> 

bl'iof vi w ou tt 'll't.; > t' \t ou • 1ru F) t d atruct-

ure.o of orGQD.O tL1 oo.rbox 1 a 1e r ool .. t d hor • 

V!'.riet o£ at odD llnve boon n 11 d for the Jl .. O 3f'nt1ou 

of' ort~tt~n onr)X)x' lntos • .Chooe oro L'"Onora.ll.' nt'O ~od b~ tbe 

ro~cttono betwoen orgau.otlll oxidoo (hydrox:1doo) and oarbo:l,lic 

oide or tlleir an.hydridea ( 6-15). 

738n~t 
? 4 f • .,, Jq81 



ho atcr \>du.ood 1n thooo ro ct o 10 r ovud LW .l.ly by 

ot~~ 1o tati1 ation r altort ro ~v ~ b ro 'lux 1 

tha ot on at h1 or e r t a (16). 
l(J{)-110° 

0 ' ,.. 

+ v 

• 1 ~ tl \o 00 or era 17J id t 1 I 

1 ) .J.'"Od or n c ~ l te b 0.1. r1-

or wt ll 00 or lv r (17) of carbo 

rlio o"d ot" otirr Ilt t• 0 1n ixtLU'OO 

of r o/ t or t ooo, he lOt d 1 u ed 

or ito o1 lic1ty. 

zn + .. \) ~ 3fSnu~R • -t- h 

hare - a . ., i."; X • holo ll -
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It l b en ro ortod that o, J.at~ on ot 3vru , t2..,nll2, 

( ~..,n)2 , 4dn and C {3an)
2
o C. hare u • 02% J ~ be aob.i.evod 

uith load totrnootate, Pb (vAo)4 (10). 

'ho bil1t of carboxylic o1as to ol vo o to.1 o.:1.rbon 

bonda oo.n bo WJod for the pro 3r tion of ort?J.:tOtJ.l co.rboxylates (20 1 

21) .. 

1.4-Jn + 1 uuuii- ~ -:r.~nJ\.1.; ' + l 
() 

bo oloav e of or do ~011'lG ao ~u. O!d --r rt;h, 

taro of ;r 0 ' • 1 1 

.,) 

:r d11Y t (trJ )0. 

• .. 0 0 t t 

t 1.0 oi ~ 0 D b:> 1 ' 
rt d ride Oirbo 1 te • 

3~nll + I J.J ~ t3 ... nvu ' -t- ttl;. 

{, n1 ot .. • ~,v II- ~ ",. n(\)J .. t)) + ... ttl..., 
{2 l(J ..; - --p. 

y t ~ 1~ et•odo 1,(;,, die :.roo l too tro also pre-

orad ( 26-28) . J:he natut'o of the produoto 1 .ho~Jever, eo ctiaea de­

wlde on tho no1d roo aut. 

Jnlto +~hi;! I w 

VOV I 



1 th tU. n-but.rl tin d1bydr1do, tho intorDediato bydride oarbox_ylo.te 

tlooanpooos to tetra n-btl'tyl 1,1! diaooto.te. 

----"tJ.~Du2 ... n -

I 

ot on f 'bon;.#o.., 1 ar~idc on di n- u.t t .u -tlzytlrtdo 

m"OdUOOO t"te 1,2, dibO!Ul03v8 (23) • 

- ull 

I 

o c:-wb 1 to al.' vnt 0 J 

ad b b t 1~ eq " !.r ro rt.1..c.~ L o! 

e ;.n 1 to u Wi wrt ;Jlva.nt (.:JU, ""1; 

oo !.I"e t\lso be wo !: .xoa b t a ronot .o b t. ooa 

n rotnl onrbox.,..l te (_,J, J .. ) • 

l1 :11 e Gud 

Ull'lydrida of o.n wma.tm"o.ted aoid Vin • .-..oloio ru:Ulydr1de foms 

n ttiau.batitutod orunnotin ootor rhon. roactod ~.S.th hembutyl diota­

nno:r.:one ( 34). 
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novel motlo~ o£ r ~ t1on of triul. 'tin oot•tc by 

olootroohe an.l otJwd ua u , 14Jn ( hel.--o " = o, t. 
:t-( 1) ~cot~ :to lt vo boon deoO?ibad very r cctttl.y lu • 

no i e o or ':01'3 ( 35). 

ric:ll'bo>:. 1 tea of n-but 1 I';Ul(1. phonylt1na 

J ~rod :rr lo no t!l lO 1': n.r: tr o !lorida b h ot 

3lt3 0 c '.J6). 

Jt.u. u3 + l ,, c 

0 · ~bo l; t u t 1e n- b 

X't ) w.d 

:li.V1ni 

UOt.iBlly ro-

iii. a·lvar 

unt bto~.t n~1n.1~! w\ or ;o o ool'1r roaat t.J4~ de ., nd ~ u i tho ool vonta 

orc;:w1o ~:J 

~ o.tor (2). 

t 

j. o a~lublo 1. 1 e..&.c~hol. llhor otc,. tt..o..~o. in 

of t ro OBrbvx latoo lmvc lo.. cltm 10into. 

1e nul crlo otnnnoio o.ci<lG aro oulourloso, :ulfuniblo. 

few of t!'ler!l aro soluble in. ohl.orofom, oo.rb n tetraoh1oridc nud 

rena~n bly otnble to bydrolyaie. 

Uono o.~.' the hyo1c..'ll ropurtioo o£ :£011 repro tu"1.t t1ve C3I'­

OO}tyl tea are Vlln in tnblo 1 (1-3,5) •. 



~.~ethyltin acetate -
'ri"1hell\ 1 tin forJ'late -

.~.tr .a olohax l tin \oetr te tl 

~:.~. u-oo•·ltin trt :'l.u.or noet te " 

D butylt1n dlacetnto 

1.:1bo~ , t n r1 c -
1ot,~ l chlorotin cot tc • , •. )JL(.; v ') ... 

l.lib..lt~ lbrv. otin cot te 

ut ltiu tr_ •cot~.te 

th. l.t!n rtbo .o te 

nC 
fl 

-
• ) ll'l-ll::J/1 v 

J4 

G'?- .5 

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

0 Q 0 t :to~ v oo 

10 .y ( vin 1 ahlo-ido) • :r~~.Ul.i o1 eo t ~ otioideo and 

to'• lu ve bo 1n dioouaoolt ...._. r;root detllil by J •"'• • 

JU1j'ten (3) rmd u.\J. ollor (1). 

§_truoture gf OrBIIUOtiA OQEOO&V).E\t§!: 

~h otr otu-c·o o.f orfYWOt1n oo.rbox lotoo tmvo b:Jcn ot"dicd 

en :e o1vely b, 0 I'M3r nud ntla (M) ... ha "lOGOJ.bili~ of oholntion 
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or bridfling thr~ue 1 went oo-ordin.t.ltion of oxygon o.tJl:rlO of oarboxy­

l.llte o;roupe to tin at.J. o wao p:>1ntod uu.t by Beatt1o nud Lril.so.n (45) 

aao.1not tho postulntlou or io,no natura of b~udi.u.i..; bs Lroonan (46) 

nd t w louie str~ottn:'o wi t"t o. r>lanar tril!lcteyl tin cation and a 

for!!lta onion iu tr110t• lt u fort cto o ro uooa b v :n 1nra o.nd 

rie OJ \10r-ere (47). 

~tud.c illc vario 1B t at..aroa of i.ai!r rod o;:, lO"r o£ tr1aleyl.-

t'in oo.roox lnt oo in t ~ olS. oo uell 9 u t 

L~!lllDOOLl ot al (43) ~d ow:r:n1na n..c.d UWUl (4J) have cv clUdod thnt 

triallcy'l.t · onrbo 'L t s ore 'l eric 1!.i. ot:; o O()l.d fJ • • th 

1 tr 

c o ers , n ,~12-r o 1 }. 

00 -

• 

I ... ,a IJt 

I )~" y~· 
,)J I /c'-"Q .. 

/~ 
... u · . u · 
/~ 

.io.U O\>lit1 ho.oo ( J 

"-un / "'"~0 
I 
n 

IAL aolutioh >llaOG (.;) 

'1~: l 



Infrared anootra of trit,othyltin oarboxylutoo, d8utJnUU\JR1 

(62} ollowod in the ool1d otnto two o-u otrotoll1n{J bailda nt about 

--v1570 am-1 and --1410 crt -l iJld1oatiaC e. symnotr1oa1 JCJ ;rvun. :.che 

-1 
boenoe of n fil ... O m bnnd for 11e~UnUCJ o indio tad n lnnnr tr1-

othylt n cr>un. n corbJn totrno•llor1do aolut on l o ~"U'boxylate 

btmrvt1on b!lllAs ohi ted to -1000 oo-1 and "'1300 oo -l roo7loot1ve~ • 

oroovar thO ..J no ( n-U) Jld V c lw.o.-0) lx e arc •b ved, ind1-

c t .L t t ; \t on o v 1' .iJrio a r oture ( ~) C '1 '"• rJ 1e 

o be) 1 r 1S 1 urdto 

0 0 ) c i • J. • au 10 ·t d • • a·or {.-..GJ 

ol c J, ·l c oloh r a iu ~t ~d 

ChJ .~:.otu oa ~ t tr QleyJ.t l:vm too on od i 

thru :;11 fo1~ .1.l c;r(.)u-.,e 1.o., by oo-ord :illt ou of .,;4.1 G11Il to 

tin nt , "L:.;. J 1 Q:r iq d otnte. ·" 11 J. , 10 ev , tta iufi-

d. to pol or brul .. o J\1 J lo .or oo~ nero 7 

tcr i nnl omox GJ'.'ou.nn ( ~G• II). 

···)~ ... .. ~~-- - ·.Jt .. ···· ·0):0·· ... 

t br 

I 
on·· · · 
/~ 

... n oolutton 
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L'rioyolohex ... ltiu noetnte, trineopbyltin f'orna.to aud aoetatet 

~ibenz~ltin noetnte hnve been ~Beeeted to be tetra oo-ordtnnted 
-

monomers probablJ due to oterio hll&draaoe ariainc; froo the bulJq 

or~io ~oupe (6e..5tl). 

~ame et al (l:tJ) btlve pointed out t ut the brauohing at 

o( -carbon otuo 1n the oarbox,ylates pl"ovooted ooJ.ymer1sat1ou. 

trialkvl nud ar, lti_n. ca.rbo:Ql.ntoe (14,5:J-61J ho.ve beon shown 

to haVe r.JOnonorio etr aoturao and tlley beoone ore l1';c or{JP.41c es-
,. 

tero a.o the , umber o.f' et4bot1 .utod llaloc;eu at-.~ 1 11.LOl" a od in the 
~ 

cnrbox "lio noid· 

J ~wnra ot al ( 47) Llvel!ti ted 411:1 tlt:i 1 tin difon to o eo­

troooorlloo.' l~ u; rol'lOeed a atraotu.ro • t n .ucnr di ' th.Ylt1u 

c t 0£.1 .ton te anion. 

.J otrionl atr loturo o! d oth . .,l t .n U'vr to l!i .• 1.1..1.) 

,ne >ropoocd ~u. l. w basi 1 o.~~. infra:led o >eotrai JtLLdiua by .I.) to 

re: d •. v -:n. ara \ G,.. • r Jf'l infrared epeotrn and uolooiAJ. r , oi ;bt 

do ,or i.u t ~.UJ h ben. .. c 18 ( J ,()111 1rlll~ ltiu diaOGtu.to ,ao o owu 

to have a non syr.r ,etr1oal ohe l. ted o .~ufi .. urn"tion lfig. IV). llo .ever, 

/ 

0 
·. CH3 .·. "'-

. I .· " 
HC ~)'\ /H . I .. "o·· Cff3 ··0 



\ 

-1 due to the prooe.uoe or an additional band at ~ 1560 am ana. aa 

the intensity of the band at 1400~1440 om-1 ~eaood in noat 11-

qu14 or ln the oryetal.liue etnte. tho atr ~atUE"e (fig. V) haYing 

tho nnrt1a.l br1fl8ill{; aootox.v ~:>u.pa have a.l.ao been pN osea. 

t\ 1ononeri.o penta ooord n.11.ted strncture (:tie. V11 h ,4 been 

nroposed for dial.Y..yl ohlorot in for.Jat s and aoota.too by J mwara 

ot n1 (05). 

R 
I u----L.'l un· /u - lo 

;J 

R 

~.tlook. d 'irno (5 ~J ave et ea t atruo uro ox tr1-

bonz 1 aid tr:loyolohoxyltiu aoetate thr~ 7" .. -ray defraotiou • ..~n 

the bt\8 .. e or t· · o at ~V there is no doubt tlu t the ~dor1 t ot 

orgaaot h oarbox 1 .. toe have .~1•maerlo utr wtw:·e in tho solid stnte. 

B\lt wltl l.nreer orga&lio 9!':Jtlpe, the etr..1oture ~ boo o loss ool.y­

merio ana Ul.tirmtel.y beoome mo.uor.u~r1o. 

he etru.oture of polymeric monoorBanO stanno1c noida (43) 

and their oarboltylate derivative• (14115.18) bave reoen.tlf laeen 

attJ.died throur)l ole lOntal analysis, IR aucl nosabau.er epootroeoop~. 

Herber and hin O.J wor .era (Go) ba e ohowu t 1nt polyoorlctin oom-

ouncla ore Aoat lt·:ol.y to ohow a moosbauer ofi'eot o.t cc:1biont tea-

ner~ture. 
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~he etanuo1o aoida ere infusible ~owdero £ur Qltloh a poly­

meria etruotul'o (.tin. VII) ht1ve boon propOaoCI (G7,GU). And for a 

partially dehydrated ~terinl a struotw-o ae in tig. VI!I uae 

su..-.~te4 by '"ahiyalkDYaak.uya and hie oo v1or .. era (69). 

r i l HO 
H ot--sn -o -H 

l L L 

R OH 

'sf 

:sJ/ "ul/+,l-\0-+-l··-0 
p(v~ /~ 

Jn ~ 
\ I 

R 

ru b.Jtt :1 t t otr toturoo, t 1 t:.\t ''" n ~ t trn co J 

tetro.h~~"''l.L unv ro ... t'hlt IJJ.. t • o • a .. 3 I_ • v). 

H 

\ 

ivtos et nl (~) Bll ;oeted trJ£1 ~~e lou obtJorved lWl-

CU'unola O'll1 tt 118[!.\E ~ • 1.29 - 1.63 an,/ a eo, tnble ll (4 )] ot orgtU'LO-

ot"llll104lo t.oi to, t lBt tllo t1 L ato'1 hn~ n tetrahodr co etr., , th~ugh 

they ave not oxol\llet'l t e pOso1b1.L1 t, o£ aus .... o1n.tlou. o~.he 1D~J ter 

a 1ii't vnlueo ( cS: 0.40 - o.7u mnt/aooJ are very emaJ.l beaause of tlle 

very low 'a' eloot-ruu deuoit., at tho tiu atoc :reu~tina trum eleo­

tron attftotion b: the •urrow.~.a uc ox:ygana. 

~he oarbo..-:ylio o.o1d dor1vat1vee [Rt>n{OJ\JUIJ.LL']n of the 

etanuD1c aoids [ {~o~n{J) Jll]n oho,led larger qundru.polo O')littin.B 
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valuoe (il 4J • 2 . 00 - 2 . 64 rnm/aeo) {15,18} ubioll 1n<1ionted a 

atruoturo whore tlle tin atorna occupy o. trit,on.al bipyrantda.l oon­

f1aurat1ou ou.o ~ as fie -IA and 1h.ioh u;.~uld be exnootod to ohow a 

quadru.nole anlittinC of about D. cl = 2. 25 nm/oec (6J). 

oaobauer mr 1 taro ior orGfllJOSta.wl01c acids' 

---------------------------~--------~----------~---=~~~-=~--
OOD:JWld 6 mn/eoo voce 

------------------~~---~-·-·-M-3------·~-·------------------
Q O..Ja(J)vn]n 

[ ;t )n(u)uHJn 

[ u; n( J)O ']n 

[ 0n 17 ilt ( J > ;.r~ n 

[--, n.l ( J ) \J 1 Jn 

\ , er IJ. • ru>Ole 

0.40 

0.76 - 0.70 1.01 - 1.70 

o.oo - 0.70 

O.G6 

........ --~~~-------! 

·, cf • oo -;r a i t) 

J 1na ct nl (1.)) cud Jl.\J. ollOl' uad hio cu v .. ere (16) 

have otudiod e i;:1C oJ: the oarbolCYlic eoia dorivnt1 voa of orc;a.no­

otauuo1o ao1ae by In Wld moaobnuar opootr,osoopy. The noosbo.uer 

narmlotera have boon t~bUlated in table-III (18,43). 
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oseba~or arumotero for orcanostanuo1c (k~bOxylatos. 

----------------~------------------------------~--------------
OOnlllOWld d 

hJn(o) [ acJ(IJ 2 )8ou = Cl~ J 
l >n(o) [Jco(mtn>

16
zte J 

'lllin(u) [uooo(ou3 >3J 
( ) [ JCJvl J 

h.J.tl{O) [JJ\JOF3] 

u._,n\v} [ vOU~ l 
Ju.m(u)ou 

- --

DO/sao 

0.57 

0.56 

0.59 

o.?L 

o.sG 

0.'7G 

.G.J 

..:.31 

,~.oo 

} • 

• 

.... 6 

1.71 

-----·--=:::, 

lj!hc quadru"Oolo oplitttne for l3uJn{o)vf\c 1e oooont:a.nlll; tho anme 

ae thoDe for 'Phanyl Bttl.'Wl01o oarboxylutoo bat tllo.t £or L'uJ.J.( J)Oh 

is annreoi!lbly lo. or. As booauae Bw;n(O)\)ll is knOWn to have a 

totrn coordin'\ted ttn atO:lt the inoroaood large onli'btirl,f; f'!lllY bo 

at r1bl.lted to onta ooord u. tiou o.baut t1.u. etor1 for tho cnrboxylato 

derlvntivoo. 



Jn the bas1o of l!lOBIIba\Wr data J . R. ~Jame o.£.1d bio oo workers 

(16) BU;'; Jseted n cyclic ~erio structure aa 1u fiC• v~II, but 

tbey han not exolu4e4 the probab111 t: o ' linoor pol~T.ter1o otru-

'oll.ar et al ( 16) 1 

ho·.1ever, :ron aoneral nbye1oal oharaotereet1oa sn4 roo!!l tempera­

ture nosabauar otfeot ae shown by thoeo oonpouncte pre.£erred to 

S\l,J. est a linoar noJ.~;Der1o etru.oture 1 t bridt;..t&. ~yt;eu atv!!18. 

I:utrared nbsor ltion ui 1. mure Dblw3l t1U undooonoPto Ul4 

nu.rc 1henyltin atoarate have bcon at died iu detail bJ .ams 

at nl ( 1 J • ho ~ "iVe n JJ1Gu d "" 1636 (1.'! -l ;.r.u1 """1412 am -l bonds 

t~ carboxyl te 'X'otln vi brn.tions a..d hnve uu;& cd h "; t o oarlto~­

te ;raun to bG oit or ohola" uc; or 1o.uio. J.'he lllC t.~ono ot· tl • 

bN:l.do, ho over, ~,vo wt boen o'iirtcd it uulat o 

;Jf o.beor t .\Jl!G .t uGU -5iJO co-l to lJc j£0 o o-

• Lternret t~ou. 

.otr1c etretchit · 

111 ono a;td Ma1l:y1 p'.l.l~' oten.QXtmoa ( 70-7' ) • .. 1 ';l"ltl ut of tlle 

'V no ( J!l-J-.Jn; ban vtrt 1., lod tf on to DroDoao o. structure as 

ou :eeted ir~ £-4 1• VIII alt1 te~ur;b nose bilit of n line 1r 'lolyneric 

atrWJture was not exo!udec1. 

QIJimlpl prppgrt1 ga of graanptin OA£"25 1lqtae: 

~be MOat widely ot~d1o4 rouot1ons of oranuot1n oarbozylates 

o.re deoarbox#·lation ru d diaproportionation. An intereat ng oyauo­

lGthyl derivative (j-'1.eld 50 l) is foroa4 whon triphenyltin oyaoo­

o.oetate is booted under vaCNUJ!l (76) . 
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6. --~& (o6~)3o,)u~as + oo2 

B\lt in oaee ot oJ.1phat1o aeries, this t pe ot oonYera1on. ia lees 

proncn:moed • tba orgaJlOtin oyanonethyl ovm?Owui io prodaoed 1n low 

yield. 

;a!r1aleylt1J.l cnrbox~ t tea of UWJaturated no1dS 'ive tetra 

oubeti tutoc.\ or6BMOt1.n oooooWlda e..tter deoorboxJlation (9· ,75 J. 

'her U. dooJ!'l JOB t on f trior wti L £ur to .. icltla the 

oo ... a:1Jn. ~ dr" <le - ~ t i.e r otion a 1od o v ttJo 

l • n r t ?n of 1l dr1defl ( 7 ,. 

[ t = n - 3fi7• n - 4~) 

~ forth ot a1 '77) WJed OWloe&efulJ.y tbe retlotion of 

trior~wtin oarboxyla'tee of halo a-n eubet1 t\lto4 oarbolcy].io ao1da 

with oyoloocrten a aa a oarben.e 'iralw!er naotion, alttwudl the 

ree.crtion meoba.Ld51 ia not yet eatabl1ehe4. 
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Diolo-ll.ldor typo roaotiona have b~on Olll'!'iod o1.1t by A,S, 

Llu:Cti and R,C,Pollor (32) with orgnnotin O!ll'boltylatoo and dionao. 

110 - 0000!13 

II +~ t> 
110 - OOOflnR3 L/ 

/C0001's 

Oli:J 
--...coosnns 

[ R = n-c4ug; a6% J 

An oqt.lilibrium io ootabl1ohod v1hon trlo.llcyltiu oo.rboxylatea . - . 
nntl thiolo. are mixed toeotlior ( 78). 

n3snOOOR'+ nu~ll R0SnS!!0 +U'OOOE 

Tho reaction ona bo driven iron loft to right if tho orc;anio acid 

formod io volatile and onn oaoj.ly ·lla removed .from tho cqt.lilibrium 

mixture. 

In t•ocont yoaro oono motnllo otnnnoxanoo hnvo boon isolated 

etart!ne from organotin oarboxylntoa. Thus oilyl otonnoxanoo may be 

prepared by heat ioe triphenyl tin aceta to \'lith · diphonyl diothoxy. 

oilioon o.t 170° fo1• 20 hra (70). 

'Ph3Sn0Ao + l'~Si (OEt )2 Ph2~1 ( 0Snl'J1s )2 +2Et0Ao 



on oonctewl!lti.on of tribU'tyltin aootnto \7itb. al:::.oxytitw:d.um, 

titanosttlilllOxanes nre £omod (80). 

nu31JnOAo + ~1(0Bu:)4 ----:~~ ~ •. t'n\J 1(u~):; 

l(HJ~~):f 
JJu..:>unv. i(Qillt.2illlcJ~J 

or~ot .-"1. diotWbox"l too illl Gr6rJ rodiotr1bc.lt1on .Jith 

diar7:1uotin l!1bal.1 oa, diallrox1tlao cw.d di~ <trideo to rofulcc !! .e 

o '!!"b:u: 2 tee J , o iC 1 n JU (.JvJ ,.I Jt here a.,'l, .. 
n (3J. 

o1X d or;.rbo ... 1 to 'Vl z., dibat .. lt I.a; ~ttl.Ox .. G uoot te 

roeota .: lo 

l'l.o bo ~ronru:ooa b the die..,ro;,ortliolll\t > .. oi 

~>Jn(, o)2 il ll2"'n[I.JOB(OGl~).J ~e] 2 (B). 



t 

l't.oanus ~n;>..,'n'BugvAo + 2uu 'ot.lH~ ( tlhlO~ )~nlKJ.Iillug 

(;JOBu') 

111~ 1er1o o.ceto.to te ueuall.y .toNed when a d1alk..Vl tin 

1noot to uul a dinl cylttn 6:1al ~ide n.re boated at lt:JJ
0 1Zl .,ater 

for 2 hre {Ull,:H) 

c~ 1 jJ tOr C c(- W n· 'lO t.!Jt. U wall.IO;:ru.oa huve nl.ao bOOu 1l 0 J5red b.,. 

tlle ~ driJ yu .a Ji: d • b ~ 1 t t tncctnu& 2.L. aoe~ J.a • • c r) uoed 

nc ~ o o.c':.d o 'il vod by 1 thylst t 

-t 0 J,:..~.O 

rr 1\.t.tDt n tr1.oorb.u:ylutea cay oaBily be .hydrolysed 1n 

benaaoe solut on to ::;t.ve polyner1o or~.atin oarboxylatee ae augs­

eete4 tty d. 0 ·~•o •1 er O!ld hi o oo workers (15). 

aoen.t studies on oolyn rio orgauoetrul.ilOio ao1do tmve 

o.r1oen oo:no1derable interoot nb.lLlt the nnture o£ theae interest1J&6 
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oloa n of ooapounc1G. .Lho or~otann.oio aoido, l~( u )UH arc ceneralJ.y 

-ryrenorod by lll m.l'inc llydrolyoio of on or~tin t-r1chlor1cle (2). 

iaX+ n(O)Jr 

[ hore 
, 

• }lj 

1h hydro~ 1l.1 vf 

,odi to ot _,~o.. t ~ 

.c. J ,roo o D tbr~.H.l{)l Vill' ... ouo 1.I1tor-

:t1o trihnlill e, .. -.~u. 1;,;, th J~ ~ uoto are 

n ( ~ ) Jl • ,..,u ) 1.., , J• ,a(\J ) r [ 1{ J o.J jO e 

o ' . l<• rafl.o'L .ou o l r\ t on 1 turo o t'to 

tin triohlo 1den, o~1 t o u ar 

1 J. ho 'drol 1o l , b 1. ~oed b.!! 

or lo m .. 

llo ot ~.no o o ua or oodiur ot~ "o ,. U. v 1-

hntidea in ool al!:nl1 (3tJ-43) 1roV1dOa J hor tLc of .Jr[;tlnO-

tanuoio oo d (Or1v tivoo. 

- 't-el -t- Ia2-:~n02 ---al> orevn{u )O Un +~mi 

\n. 1.nteroot-n tJpc of oa poWl.d.a 1a rood lllQU stsnnoio 

t 

ao1ds , ~tJn(vJun]a aro treated \:li'h onrboxylio no14s . ~hu.a un troa"t­

nont of ~!eJn(U}vRJ3 ~Jith nootio acid, ptmta acyl ot~zana 1e 

pruau.oed (3~)-



OAo VAO OAc 
I I I 

-~ AoO - SD-0-SD.-O-$n-0Ao 
I I i 
Me e Ile 

Recently oms ot a.l (13) have iden.t1f':l.ed phetl¥1 tin otenrate 

o.nd phenylti.n Wldaoe.noate no tllo decomposition pro(luote of the 

reonectivo tri'lhonyltin oarboxylatea dw:1.fl.G lo~ ato:rn.DJ. 'rhey were 

un blo to rope t tho . .lr an did not suaaeat ~ aofini to reason 

for auoh ilco.D '10ott on. iO ever, the ;>ropooad that o ort of 

i urj.t.... 1 ; t h:: v ol v t :l.u. oor ban nd r th ()ly-

nor • 

•• • ol r td is co or!. EJ (1 ) vo l01ll. cd Jut bo.t 

such "'yrto o cle vn io protx l>lo if' cat t1o anou.n.t f ..-tor 

to thor 1. t ~c o b:J lio oid io pr aOJ~t co uao oti :Jnt; 

oal"l>O~rl1c oiae nn:l clonve tin onrbi)n b-~Jndo. n ou. ~rt o- the 

above ot teaant thoy re/10:t:toa. tho orontion of throe polynore of 

tba a• a type v1 ,. [ hJn(uJv vi 1n[wnoro R • OUls• o ," l4 O(c~>3J 
;l o:t tripheeyLt1n hydroxide d the oot·reo,ponM.nG oarbo]Qflio cid 

sr.e ref'luxed m boncane. 

:eoo pe. 9 b jqot and reeuJ.i,a 

In v1~1 of the faot ..,he.t tho bBx:aalk,yJ/o..eyl. M.etaw10xanee 

ho.vo boon oho •. n to rea.ot quito readily :1itb ooVBl.ont halidoe (851 86) • 
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1t ia rco.ounablG to ox:poot for oreanottn oo.rboxylo.teu (uldoh also 

contain t1n oxynen lin :nne) ;ould, thoro:f:ore, undertp n voriety ot 

roaot one with covo.lo .. tt notal baU. ea and oarbo~lateo • .Ln the 

rooant 1nvost11lt1.on, ot on uf orol!ric ho.Udeo. o.arour1c soo­

t te, hen~ l ore ill' o aoatnte ald oo.d.1iu;. !odido on tr1orcnw>t1n 

curbox i too t.lnve b a.J. st-..alod. J.rior~ tin o box 1 teo used iu. 

thio uvoet1 t"\on inclu o o )l;lO ar.,l, n.lk$1 {Uj.d corb:A~lio or~-

tin c ~bo l 'I ic 1 o c box l tc crvu e vo " ~·iod u.n.tw:o • 

. ot 1. t ~b x~ v t e 1 n 

et i 

bovc 

boo o r ro :.auoo r~ b v 

t 

he~ t 1 .ti eo 

~~ly ru do olldo 

o ~bJX 1 too ct !'iit re au:; 

0 0 0 0 

wtiu o~oro ..... 10 ou 

... ,. t1 a natura 4 o OC!rbo~ l .to 

0 

t ore · o 

• 
o.u. o£ tl 

~a nnd ol.eo 

u l 1e onrt o U.nr c ~ o 1lide oa. br <Xa lo, o ro ot on 

u.C r 1lwrt lt n 1.0et .to .d .v::ta 11t oro...rio o !lor1de 'lr~-

4 J.ooa a polynor d.o l c 111't.a AO a ver, fow phe.1Yl r;r uno 1nl1ont ~ 

that an extenaivo 1ic;ration of phenyl ~Jt!p& l.'ron tho tin atoM to 

neroury ator:t has ta :en plnoe. heroas, in onae of tlle oorresp\)»,4-

ing £'ornate, the pol oor o bta ~wd oo.utaina nt lonet one phenvl 

ou-, Jort1n atom even oftor tho quantitative oonvol"olon of the 

ero:.a-ic o!llo 1 o nddad to phenyl oroln'io cl'lloride. 
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on tho other l:uu.d, tho O\.lnvoreion of oro\lrio o}Jloride ie 

only about fifty poroent in onae of reaot ons of trilllror>yl aud 

tr1butylt1.n noatato 1th orourio chloride 1herooa trioyolohcxyl t1.n 

aoot. te 9ro.otioally doeo uot rouot .1~.~ 1erour1o olllo ide under 

a1n:tl.or O.Jllt\1 t oJlB. lt bl\o boon frxrther obnorvod t t the roa.ot1-

vtt of trto1•eauot1n oa.rbor 1 .tea to\ arda oro ~ic cblorv.de varies 

in t'le foll~ 1 ooq•onoes 

h) r~ ~)) o oloh~rl 

ot orw o pllel\! lt L C b.J 1 to tl 1orou.r1o brv-

rio 1de pr ia t l 

0 "~"t :t • he 

d ar .Lo or d unrc OtiO a:o 0 1 0 be 

rooovorod \o.t· t a nilro."' reaot on o .1ldli t o.n.e. h.uo n tla JOUUOUOO 

uf tl o ot no t' mlo~n t o hnve so boou bo rvcd. 

h .~.t iuv oticnt on y o decl o. n. ber 

1 mcro frv t 10 ro ot __.uuo of tr ore&.i0t1u oarbJX l teo t aer­

oarlo salta. t ha.a bean t 'Wld thnt ' he 1 tw1or~tin ro~roounde 

o JntsiLinG 7 i.Jn-o noicty ronoto w1 th nero~1 o oal te, mic;retion of 

or~lio (;r:ntr>B to.kcs nlaoe easily !'roo tin torn. to morour.: at:Jm 

t 

reaultin tho f~ t on or varioun typco of orGalli)tlll pol.yoorio oon 

f>OWlt1o. B:r var in8 the na.turo of oC\rboxvlnto gr.:»upo of tr1or~­

t1n carbo .. ~lntoa and halo :en atoao of orcur.:, o. number of polyocrio 

o:>n 'lDWldo \7J.th tho anp1'"0Xilate oor:tpoeition o.f [ an(OH}2000R']n • 



-37-

[ ltlra(O)UB]a• [ Jra(OB)' ]. haYO bellll obta1rae4o Due 110 'l;be 1aolt ot 

:ta01l1 "' 1 l!lo&allauer apeotroeoopy etu.d1ee of theae oom.polU1de \lU'e 

not possible. n order to get an 1d• about the nature iJJ.: tlut• 

pol.Jmerio prot!\.IOta, 8011& readtiowa with 6-~ droq !u1llol1.Ae aloaa 

ith oh«l10&l an&lyeia and infrared &J)eotrosoopy han been \1tU1-

set. 

Jorno llOlynerio oow orsa,.4ot n oarbox lntee have reoentl.J 

been ro 10 rt ed by JaMS et al (ltl) flllil .... ~,~. ullor •' hie oo 

1or..mre (1 J• ~s e t1on.ad earlier ~.~nma et al, .bo ever, ouC11.4 uot 

re 1a t t ir vr b "t ve """ »cted t a prGeo. .. oo o 

as a oa suo \ 't 

l tee. he 1re o &.t at ee shDVI ou ~ ~ ve t t e. 

iv 1V 

fe :\Slblu b 1ero .rio ool o " ., be uaad o o 

lor the >re nrat t.1 1 u.-. t ~Jeo u o tAUdB. 

l ot ~ \l:f rnero 1 o no tate a.nl1 hanyl m"c o aoet te 

i th tr1 1J'lonyl t \ n o.oetato prod uoe 41 pbe .yl r.tarour !.Ud ].yaerio 

he~vl at liD" o aoat ·te, [ h u( J' ~o J a • t1 ,. eaot on of 

tribenz lt n e't te . t mero.41.o acetate bonl&.Yl erourio aoetato 

1.o OM of the nro•luota 'nstea4 ot d1benayl oercn.wy. hie naotiou., 

1-to~ever, nrodaoea 110 oo1Yr.ter1o prodwn but a a.ew oarboEyl :M 4U'1-

vat1Ye ot s~.unea viS. 1,;i dibeu;yl 1,J <11b.Vdro_. 1 11 4ta•to~ 

(l1atawl0xawt. • erollt'10 aoetate doM not praot1oall.y reaot; 'lfitll 

tr1 pronyl, trtbu.t'rl CUld trio ... clO~ 1 tin noota.te in the same oon41-

tone. 



It io intareotinC to note thnt oae!r.lium 1od1do bebavee 

entirelY in a 41ttorent way. It transforms tr1pben.yl tiJJ. forma"• 

and aoetate into ooly ot'ruUlOxanea euoh o.e £l~tdnU E.W.d tetrapbe.Jl¥1 tin. 

;1 thout 1 teolf bo u. ta~ 1Gr't ill tho owr all roa.otiona. Oac111l1um 

1otl1t1e, thuo, catalytically 1aduoea tro.nafo :ltion of tripheu.ylt1n 

oo.rbox.Jrl teo. 





11 tUo sulvonta uoad in tlleoe exoorioents Here purified 

d 4!r1ed no deooribed in Voael 'a praot1ool. or~o obe:Uetr,y (87). 

~he potr.oleum other usod thr;:)uGtJ. ou.t the inveot1Bat1on bad boiling 
0 0 

t»in ts 60 -30 Wl1. ea a o thOl"\'11 ae r.rJnt1onod. erou.r1o o!ll.oride (D. D. 

n.), narourio br rtido ( •• '.), oo1•oar1o io(lide (w •• ), ncrcu.rio 

aootn.te (._.,, 1.), phonylnorow•io aoetate (~odol Q.!ld ondt-u.ur~ iodide 
0 

(D. :'I. !I.) t oro tl.ried 1h n Clir OVCJ ~.at 100 for 1-.! buuro d «tpt 

111. a vaouUEI donloa tor tor usa. "ll elttu. DQints \ ere uo""loorreoted. 

'::t .. inl en.ylttu ohlortde 

ll:i ..:ro'l e rule thor, 

a th ad for tto 

( lw;a • • u\71t...,orlond) me r cr ota­

.~. 105-10G0 
[ J.it. { .1) t • • 106v] 

xm 1r t1o~t of o tr11 at lt1ll carbO-

: lataa. r o cloh vlt.w. br..J 1 o \cnr;rol ilrouuoto, orL:) t •• 

77° [ llt ( J/p • l. 11°] od u .fw t r 1 'io t .o.u.. ri-

• • • 

Jwi tflor.la.ndJ ~ ,a us ad in th oa ronotiauo t ou.t further ~urif1oa-

t1on. )1 ho v .t111 (lioh.lortde, m.p. 42° [lit (6) •D• 0 ]obtaj.ucd 

.. " o.a mod for tho prepnrat on of' JlyotOI;l...lO ane 

1. premm1i1oQ ot triphw+Ylt" n fqlll~A'g a 

,r1nhen.vlt1n forna.te was preyurod by tollO\J1nG tlto method 

of Sa...ruJ at ru. (19). It 10.0 tlloa •GDryotnl.liocd from benaeu/ 

potroleuo ellter n1xturc ana driod in vacuum for 12 br, m.p, ... 01-
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202° [lit (18), m.p. 201-202° ] ( ound: .,n • 29.9ll,~; Oalod. tOr 

c19~ 16..,"'Jlo2 : L3n. • oo.o7 ~). 

,.... 
'ri~hm~ 1t1a noetato uae orcparod b .. r £'1~_ ot iDl 

Golutton of tri..,henyltill. oh1oride \V1 th a oli :ht oxooa of oota-

eiW!l aoeto.te f'or 4 hr. ftor ova.l"Jornt 

tin ootnto 100 extrnoted with potr"'leun other a.r d o 4 c ucentration 

of ot.r lo •lter a lut1o~1, ure tr1 lwL\,Jltln aoat o.e obt ino , 

·•V• 121° L !it \ J, • .,. 121-lt,;,..OJ (.v , , • .l.v,; led. 

or 0~ l :.hl.iJ2 ' n : ... .04 J • 

3. 

r1 hou: lt 

er.>lut on of tr hOll.Yl tijj .. o.U.or1 c t 1 U.OOWJ ut on r a 

lirtlt e:.to u ot otuooium oat t.t (1 J. J!h ,rot\uot \.ao mah d 

ocooo vely t l t\lr ld t or d e 6ri d v ou.un o1"' 12 

Jm, m. n. 12£
0
[l't (1) n . p. 122-123°] ( ound: un.: . 12,; Ucl.cd. 

for o21 n20,~uo2 1 ... n : 29 .08~ ) • 

Dy ro otinc; hoxnpropyl dietallDOxane (Jc'lul::a A. lh) with o ar­

curio ncetnto (1:1} 1n O\lhor solUtiOn at room to:nporaturo, t r 1-

prollylt1n ootate 1ae obtni.nod fr.:Jm tho otllor filtrate . U:~er 
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reoryatalliantion fro7"1 otbor, pure tri.propyl tin a.oetato wa.s obtain­

ad n . p. 90° [lit {89) c . p . 100° J (Vound a o • 42 .9a~; n • 7 .71~"1 
i.ln • 38.611'; Calod. for o11~4an02 1 0 • 43. 04,os1 U • 7.03;~, 3n • 

38 .'11~). 

L"ibar...... 1 tl o ulor1 o · ro ~ad o vrd!ll£ to the nethod 

of ohinitD·· > :,nt at al (00) ~ ~ ra~otalliood frt) aoetJ.ue, 

.,. 142° [ltt (90) n.p. 1~44°] ( 'ouncH ..,n • ~7.57,.~; i.inl.Cd. for 

u21 H21 
~ntJl s t.Jn • ~~ . 'lO J • 

o. oetqtea 

c It t iu 

ather (5 i) 1 .. cot to 0 

~Jm noet ne a fo~dod nUl'o ~ibaan ltu cot .t , •• 2 f.O [11t 

( B9), a.l). 117-118° J ( ~oWld • ... n = 26.1B,J; Ua.lod. for Ce~ 24.:~lUJ2 • 
Jn • 26.34 ). 

Trio rclohGlt 1 t1u. noetate YltlS prouarod by rofJ.\11-.inB tri­

o~olobexyltin bro~ae nith a ali ht excess of potaoa1um aoetate 

1n etlJB 101, ro::JOvin,.,. the solvent tmd extraotill ~ tbl produat with 

bezmene. ~ otatlioatton fl:"~n bol'Wone/petroleurn otllor u1Xture 



-42-

afforded pure !cyolohexy1t1n aoatnte 1 n . p. 62° [11t (5) m. p. 

G2-G3°] ( ound: u .. 27. G9,j; o led. for Oeol~t.~n02 • on • 21. 83,.)) • 

)1. hoi\: 1 't ' chloride n hydrol eio Jith l.O, cth&lolic 

oo ·rwo1 hydro::c,.c!o iolds d1 ho ltin oxido aftor o 1 · tJi. uch­

ly t 1 u ~tor. me ha.:40l, bo1 one an dl' 'inc t 10cP n v .ou.UL for 

1~ hr (5). IR ctr ot lio c 1 o :tioa the 

an ot1, of di'lho ltln x1.de o10rtc b :W:W1rm ot W. ( 1) ( OWldC 

~n = 42.u1 ; 

ha.a.: lt co r d1 .lO 1 in 

1 e t! l c ( 2}. 

d l tor r c t n, • • 

110°[11t ( JJ) •P• 116-117°] ( ound& n • 00.17 J 0 • £or 

016116~n~4; vn. Jo.ua, ). 

11 t 00 . ro <1 

1~o ot OllO Md ol.oo uoocl 0 fl,h~ltio o ploo ~or mix d aeltinB 

roint aotor iu t ~no. 

uthentio otoplao of phonyl.ooroL&rto ob1or1de, bron1de and 

1od1dGt rop ·1 oro 1r10 ohlorido, tri hD •lt1A broo1do Olld 1od1do, 

trl:prop: lt1n fluoride, totr phenyl tin, eli ho.t~tl rnoroury, pho.ayltin 



ohloro d1ox1nn.te and phe113ltil1 1ododi.oxillnto were prepared pre-

v1oual:.r in t lio labora.tor. 

point deterM~~t.ona. 

d have boou uoad for otxod noltine 

fi.t.!4 ~ of tr1phan.ylt1 ' ~.J- ta wna diOaiJlVUd 1n. 250 Cll 

uf borlZ a in a l1tr n 1.0 ... o it veGO Oil o ... Llut'O ... o Ohl.Ortde 

diooolvod in ~o 01 of et ar \•llfl a ( d olow4 r.to t!l st.rrill.[,. A 

tar B h1lo b t~ ot .n:~.Ug oon-

ttnuGd for , !tr at r\)um ten"l .,.. .tare d tl c.: 101 lut u .. aa 

"ent ovor te rc tlt ~ .. e to ona\U' o 

rold .a, 

.e 10 £or bou 12 hr. l. ,fJt.! 

ted i 

lid (10A) t 

oo- ot l1 th ben-

• • 
!uuud i.uo~lub~c. ho bo ~...on OJlu.ble fr ct • 

0 t or l (1 J. 

obt !n.od: 

1} l u:. 0 t 1 ' 1. 00 1' ,. 

2) IJr~ratnllilo oolid, 1.6u u, a.p. 

3) vryo nllino eol1d, a..OG o:, m,p. 

..he 

£r ctt ona oro 

0 
• • ~41-~0 (lQv) 

227-247°, (10D1 

10o-l02° (10.w) 

~he hotiona (10B) OJl4 (100) \1ere fowld to be ideutioal. ( !11Xe4 

nel til'lB oo1ut detorni.:ot 'od oho\1od no deproooion) t'n bon.oe 1Xe4 
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together (tOP). ~he i'rnotione (10D) and (10.L;) uare tr ... ntod .1th 

netrole'L11 at!tor in oold aud tllo natruloum etJ1or OOlL1blo frBotione 

uoro t1Ucd tor,othor, from .fdoh 2.60 (1-1 of C1'l"Oto.l1ino oolid (lOG}, 
0 

n . n. 101-105 1na obta"ll6d. Tho petroleurJ other ill.&Jl.uble fraot-

ione !"roo (10n) ruld (10~) bad 1d~u"t1oal eltinc ')()int ld h.w.\oe 
~r~ 

they oore iJ od toGO hor aud with ~0 ol oJl: hot bo~v.uo, boil d 
A 

nad oool d. 'n t ltr tion 1.15 o.f 1to 1 nf11 ory ~al, m.p. 
0 

)4J-~1 1 ~.ticnl 1 th fraot on (10~ ) (rn.m. •) was obisaiued ana 
oro 81.Xud to o .}lor ( 10 ) • 

solid 10 .' 

1 1 v 21 l?ron ,etro-

lo t ur t t u- J.u u11d1 lep. 10.0 
1 e~ tified 

no r '1ha 4 ltill o!tlo 'i«o b . d 0 t1n • lOin.t de to t ·..on 1 th 

, i OHlO 'i ' [ ... t i • • 1UG
0

] • 

h 11d (10 J o roor- ot t 11 at u .. eev mt '1 

ba~.one iol ol! l ~ or otrt.la 1 .,,. ~1°. J.t 

hanJ l erourlc ohlo ide by n1Xeil oelttn point etorr.t~ant:t.on wt'h 

* 1Xad leltil~ nJint deter !nation wh1oh o't0\'104 no depreaaion. 

' 
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en allthantio an."lplo of phel\Vlmerourio ohl.oride, [lit (09) m. p. 

I!51o]. 

I,dent1f&oot1o.n of .. eo.lic,llOA s 

.~,;he eo lid ( 10 ) no.e identified ns e. pvlymerio or~.LOtln 

cu 0\.w.d t1 f llo 1 2.1g obaervntiono' 

1) I.ltlSOlubil.1 ty lnoot 

2) JeoJ 1pooao Lt 1.70 • 

v) .:h " e >OOtl.•um (fi ). 

maJol."" bauda. 

v (JU) = 38 -1 
5 

-\)M(u ) 175 -1 
5 

V..-v.,( , J- n) = 6 o ~-1 

f 

1 lori.O 0 0 d f a 1 ~~.t .fi. d 

ll aoanon oreaW.o oolventlll* 

.1) o!lo 10 t 

-1 

follo .in[ 

o:...r~An t 

** Whe-re n = 3 

* :A:hia pol.ynor aud uthGr polymers deacr1bed subsoqtJontly ll.1oh 
oonta1 zaect by'droxyl BI"OU, ~ere found to be aol\lble 1Jl pyr1diu 
an4 dimethyl fomarJ1de . 

** or t lia pa.rtio Llar PQl~er l\.ld oth_. po].yaers desoribe4 ellbae­
q u.ently, the vaJ.ue of 'n 1as "taken to be 3-4. In tho abaenoe Gf 
moleoul(\r wei ~t data, the villus o:t•.n, oou.ld not be obtained pre­
cisely. e have, however, tn en. theaa valu e of •n• 1n obtaiu-
1ng the ooleoulor ibrmula w licil D&tobod ooot oloooly 11th the 
oxneril!lontal val.uee of elemontal anal:yoie. 



• • • 0 ' 

1. • • boor tion ectr of ._. .... --.lt , trio 
viaibl 0 • 



(Powuu o • 31.9~-J. 11 • 2.65,4, -su • 4.2 .10 ;-:~; QaJ.od. for o3_,H40.i"'50221 

o • 31.72i~. H ,. 2 .86~, un • 42.39,~) ,,,ith eaoenttallY the [oet;;~n 

(Oit) 2<JCUlt] uu1ts. 

~he aol1d polyoerio material gave o.n oxine (8-h_ydro~qld.Do­

lino) dor1vat1vo. ~hue on tr t ont of 0.60 (}!1 of the pol . .:mer with 

an ozoeoe (1.50 f7.l) of oxine in ro:tlwt a ~oth,fl;; ol l:or 4 br, affor­

ded 0. Methauo'L 1nsOll.lblO Uftll0•1 or:,ratnllinc •OOrl!lOUlld (1.10 ~) • :due 

oon-,oWld ~na ob ,d thorouglll,~r with methanol, benzene ~t.d reoryata­

l.Uaod .fron totrruwdro:ttU"tlll/netroletr:l ether 11Xturo 1hure by the 
0 

u.ro or attf\1 line ca lPOWld, n.p. 302-J03 , 1 "~ei t<\£""- d •he ,1JJ:t1t1 

r1oxin te ~Il.t o l'.:Ctrll'l'l f'1B• .... ,..) ,,a,n obtaiAod [ owu\ • J .G2.Gv,, 

I • \)• 61 t • '1.0'1 , t.Jn a 1CJ.u6 •J u 1 od. tor o33t~ l:)u3un s 

0 a 6 .. 1.03 .~, U • ,_).GG Jt u • G.Q9,.), un • 18.00 J• he f.U r te \il.d 

o"ta, :a e o d u .. iue. 

ll t• ,J 1,. wlttbJ.l.! t O.t. lu1WX3 1u nettte.....ol io ver: low 

but io oW:f1o1cm.t c 40 Gl'l tu all0\'1 meas~cncut uf olootrouio tr&A­

ait ou DTJootr\All il th t avlveut •• he Visible a aotrw 1a othahol 

ohowu n bro (t bUild nt b\>u;t u.JO mp. (f'it; ..... 'I!.AJ ei d.lar to that ~t 

BLLJ:•ux3 .... he obaervod molar ~tinotiou coefficient (6.6 x 103) 1e 

oleo 1.-ypionl o · the or~uot1n trioxinotee (114). 

Tbat tho yellow ovmpound w !ioh was 1de; ... t1fted u ph~lt1A 

trioxino.te oontained one oqu1vnlout of phenyl c;roun he.o beea obeer­

vod by tho reaction of 0 . 50 m of nhenyl tin trioxinnte with on 



1 • • • 

' 



exoosa of aerourio ollloride 1n ro:O.uxinB bw:lZe.t\8 for 0 llr. •he 

quantitative isolation of 0 . 24 oo of phenyl ore ric chloride 

(m. a . p) allo\'70<1 tho :r>rcoouce of one oquivaleu.t of ph~vl cro119 per­

tin atofl in tho OJ!iloound. 

lt!llio onr.11lc ot hol\V].tin "t;r1ox1na.to rae uood e.o utl~11tio 

oa.nnlo. 

hon. he rc :otion of 1Qhen.J tiu fo1 ate 

chloride . o oarr1od out in not ao dried ool vento { bon;.-o.u . .;'ether 

tho ture ot ol 1or na t uu.d to bo d ffcr nt. ~ho )X\J du.ot 1a.n 

o .... t1fiad no )hru l o ruu10ic oid, [c6Ifoun(O)JH Jn b ol . oute.J. 

~i!lly to ld I a ctrJSOO~Y (f • eY). ( Oilll : u = 1.00. t 

a v1. , , ... a 

~.60 , un • 51.~. )• he ll~ o oc~ 

a il:Jr t o tod ot ( Jl}. 

1 000 

JO~o~n]n for a. bout u yo lr 1n o ~ a tu. to .., red 1 b .r oox- , 

tt coo'!')() :1. to vo~ oric [o6~~r;.,~.,(v)ul Jn aa 1 eu.t1f-1od f'ro1 .l 

B'l ctrum. 

:&.:h. 0 are i:r > he b;;vc ra ot tJhO r to~ ~t t~ 

oant 111 any hrllo ~ .L aa tcatod o.ocJrcU ng to Yo col ( 03) • 

It wne foWld t 1t the oolut on aftor tho or1Cinal. roaot1on 

Olnt duod ohlori o nnd i'oroote 1on. To toet for thooe lo LGt he 

aolvont aftor a ooryarnto run of ronot1on o!KtUl'O no diatillod 



oaut1ouely in n clon.r, clean fl.nS ;: anc tho preoen.ae of chloride 

nnd :r;:Jntnto io. a 'l.er o detoctod in tho lliat1lote ~ualitntivel.y• ( 93) 

11. 

o Otlflnc:mo • o.u of 4 . 61 of oro rtc br 11 e 1n 400 ml 

ot 1or, OJlut1on of 6 . 06 o tr1phe l ti , torr to 1n 000 l.. of 

be.~.t;_:.ei.l.D o cldod olo\ !!" 1 t • vi(Prvuo otirr u at r...10 te; ora-

~u.re. he 1x ura m:w ottrr d for 7 hr au kept over;:! tt. d. te 

raoioitato n no ~od " the aolu 4 on .a filter d. ~.70 . of 

o 1 e (11 ) .no obt ~ d no <l _.,co tod t b 

ox• eot 'or 12 br. ho ro l ue 1.?8 n. (lL.H ubt £tor 1-

~t1on r 

and eo 

dryn o ~ 

obt 1Jl d. l 

tl bo 

ed t ... 7cf. 

.o 

t b e n o r oo ~h or .ic a l.vo to 

ht) beuzeue ~lut on s ova ora ,..od to 
0 

lo (11U}, m. p. '/0-276 1 

of volu e aave L. u7 f t'la 

ot ns (110) (11 ) Wi t 

arc 1 .. od t :;-ethor. he 1X 'I o roor tal.l1ood oeverul tirlee 

oh·~aoter1oad as nhenylnaro~1o brunide by ntxod colt1ne point 

• 'ho OOrJO prua ll.lt'o bllvo boo.u nd:Jptod to aetoot ~.oho fnnnt on 
of oarboxvlnte/hnl1de ions dur , tho latter reactions. 
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detormtnntion. Vlitll nn authen.t1o 8tt!lpl.e [11t (8:)) t!hP• 276-280°] • 

• he t:tltrnto ftcr oeparat1on or (11D) 1ae eval)()ra.ted to dryn.oaa 

;harsby o. u!~te ool1d 2.70 tPt • •P• 120° (11E} Yao obt·\ined w .d.ah 

on roor rstall1eat1on £rom potrolet.m etttor o.ftordod a oryatal, • •P• 
0 

122 and l88 ide~:ttttieil a trtphenylt1n bronide by mtxe4 melt!Ag 

'!'JOint de tern n t o.. .1t u au hentic oarsnle [ l.i.t (9 ) m.p. 120.5°]. 

1 te lbyetonl rooortiea as e~tio led before. 'rom cl ental ~-

ie4 

ool 0 ') 0 f \v ; 

been torr l ted 

( owuta tJ .: ..,1.08, 1 1 = ... 81; • t..~n • 42.20 , m.lod. :..or o37n40t;~Dfj022a 

o : 31. 72p, n • c.us,, .... n • 42.3~.~). 

:&:hie nolyrler m.a foWld not to o.>.utain SAY halo =en aa teat­

o4 qualitatively. no evor, the liberation of h.: drogen br-\>nido an 

forr.Lio o1d was obaervod dur , the re ot1on. 



i • • 

I 
I 

r'L .<o>n. 

- --- - ----

m o cctr of the com1'Qund [Sn(OH)4\
1 

cont ininB :few 

orgrudc c;roups obtnined by boiling :'/i 1 tin dibydro.xy 
for t in dimethyl for nide. 



-Jn trontnont .lith ox1no by tllo aetbod desoribod oarl1or, 

this polyPtor also afforded nhonyltin trioxinn.te, 

(m. ra . p) • 

0 
•P• 302-303 

.~.he thOl"m!.\1 deoo:Jnoe~ tiou ot tldo polymer vi£ . [ua1Jn..rn(OH)2 

vUJH Jn wao rollo ed bJ I l o~ otroaco v J1ld ohe-d.oal teo a. bout 

0.10 'l u t o ol:nor uno ta o.~ in a ;Las tu.bc ~ ,a.a h\;; ted o~ 

oul ,hur• o old lk~tn nt ~;mo0 for five unu os. 'h rulour of ti a 

'11 te "'ter~ l ~ c od to 1nle yello • h .. o v tv d :re.B 

:J <'io 1t1£1oa c.s onroou monoxitlo nad rater bJ qu 1 t t vo ou b ( :Ji. 

he ~lo e lo pri>duot ::18 1 if'1ed e 0 ~ .. 1-6UJ;C a ' 
b 0 :>n (t• • • J trc! e otr \ 1 J. 

t be (\ ) !l'C "t t n-! bwld ;) t1UG 

t n .Jr ton (? J. e C.J ~t dot ot ia 

J r 
' 

!1- d 

l th ro 0 j t tm ~oo o' ..,..; ;cvu.,: v1br t • 

0 J! nria [ o6 5 •n( IJl ) ~ ..:oll ] he.oL d!oool vod i.G boil" ine; 
n v 

6imoth. l OJ l:!Ontra od J.d ocL 1 :toa 1th otrule 

obr ·ieldod t 1: ant XJ l.Y= 01 .. 1c rn ter.1al 1ich by oloooutal 

c.nal ois nn.d I l o·mctrl.l!l (fi • t.!.4) aa 1 e 4t1t'iod o casentiall~ 

ptlyner1o [un( Oll) 4J
11 

having a very low oorbon C.J.lhflllt. ..he lo,. 

peroellta~e of oorbon may be due to tho preoanoe of a var., few phen­

yl group notm ao a toMina.l ~~ ( 'oWld 1 ~ = a . GO, , H : 2 . 15.,.,, 

i.Jll a 62.80~~~ Cnlod. for rt4~uv4 I 11 • 2.14j, n • Gt.Je53 ). 



~o a oalut1on u£ c.G'J cn of tr! boey~-t1JJ. f.Jr ~to ill 200 ml 

of benr.soao, n oolut1ou of 3. 09 1§1 of oerou.rio iodide 1n 000 ml of 

ethor wao added alo .ly 1 tl ot1.rrl.Il J t roo:1 toc1 )er ture .fol• br 

on4 't:ent over i~t • !>uri ~ ot1rr!uL o. 1 to vrooi t to o.a ~ rmod 

eu1d tt t1M £i.ltarod of£. 1 . 0.:! '1'] o£ 1h1te roai ue 

rms di !DSted in a ooxh at "'t be e 1.0 for 1 ... hr. 

1.0.! 7 (12 ) b d ftor iput on o 

L'l. OJ 0 

J btt..U184 Md 

rooi ue, 

bo iu.o.Jluble 

t 0 0 1 0 l "011 tr t Jl 

2 0 (1- l • 

of d to J ! , • :1. - 6-

l ~ . v 

at ~ e: 

1) ~t :1la, o. • • 
a 

• 1 ) 

J L , u • .x~ 0 \1,-., ) or t i. ' • • ~GI.;-wG7 

3) oru~e i:t~o ooia&aiu. 140 red lcl illite 10tar.~.nl.o, 

4.16 1 (12 ,). 

1dent1oal (n. 1.p) nnd mxod t )ea ... hor. ,?he uturo c.a reor ·etall1-

oe4 boon bonzone to Give pure pheAYl oroarlo iodide, n . p • .?.69° , 

1dant1fted by n1.xed nelt1J15 point deterain.ltio nit an nuthont1o 

IIBMOle [lit (8~) rn. P• .!66° ] . 





~he fr· otion (12.J) una t-roatod lith 25 J'l. of lOtrolellll 

othor ltUl thon. flltorod. tho fil-.rate on ovnporc.t1o 1 nffordod 
. 0 

0 . 64 ~~ of a \lhlte cryatnllinc D3l1d, m. p . 114-116 (12 ·) uhioh 

on :rrlor n llinntion .t'ro , benzoue si'£"' dod oryotalo of nelt1ng 
0 

o1nt 120 o i a.~t fiod na .ri he~.l,Yltin 1.odi.do b' lxed al-

t1nJ noint dotor 1nnt1ou \ lth oa o.u:~:;h~ .. tic or..::.1plo [lit (L'.JJ t!h{h 

1..!0-lJl 
0 

]. ho rca1~u.o f'tCl' tho abovo rooaoo .. £J t.r · .. od .itn 

7'1 ~ l of l o t be ~ ao r 1 tcrod. ho ro:u. uo, 1. l ~ • ich 

re;)O. .nod ina:Jlub Lo \~au idou. 1!1 a aa u.urc ctoll. oro~io 1oa1de 

b o ~o 1icnl t o a <:wrd i 0 ..... 0{,01 (J~)· ha olutlon 

on 0 cd or 1 iu ..;~ ' • I ' • 
0 

10G-11J j ' • Oll. or yo 11 t on 1"r;J tol. 

.vint ) 0- . 1, 
~ 201 outt iod ;ri ;o to 

Om. h c;). 

he a " e ,t 1fiod o e. rn>l oo:r:· i"r.; 1 ta oaora.l 

rt 3· t o d ,.eo co .£ M>di o ion b.y qua-

lit tivo ono· 1o l tonto. ro1 ,Jm olo ontnl 

ruo (:ti -,. ~ .6) th1a pol)nor1o oo 'pouud ua.o 1liout1fiod ooao~tia.lly 

havtug the f..>llo-71116 OJ poBi tion. 



(l~u.nd& 0 • 27 .a~,,. H • ~.40 "• I • 0.12;.~, •. m. • .,o . S.:>,.J, (.;ulod. £or 

035ll39U'l>J19I I 0 • ~U.30}. H = 2 . 63,,, I - ~ .66)), un. J9. 9f/4.>). 

ho liberation of 1od1do Wld ur~te ion ~~cloo detooted 

d uri.. j tl o CJu.roe o1 roaot ou. 

13. 

\J n olttion of ~.~.16 . of tr phc l'ti!. L lOC\1 o 1.n ,)00 11 

of ethor, oalut on o£ croLu1. o ct'Ll.n"i o, • 0 

tlior n. 'ldod 

r 0111 nto \rna ~ 

1u d f.Jr • hr 

, .: ·o r 

b ' ) . 
"or 1 

atir~ 

1w vor, 

oa o;->" over d 

.A.tar d 

ll ) 

rob .. o. oo :1. 

l9 c 

roaicluo, 

1 :o loft (1 J. 11.10 ~otort. \an 1uo lu.bl e ' c :..a or .a .J.c oal­

va 1ta o 
le ll.t o v O • ~h . l tr to o "' va 10 • 

0 
al., l• p • ~-t:.Uo c )lit'{,. 1. Uo 

ho or1 ,UUJ.l rtltrat n olor ov JOl'" t on vo tl c fol~ow 

1na fr!.OtiOWll 

1) Fla1ty ollin1n or:;ota.la, 1.30 {1-1, c.p. 240-1!~9° (10D) 

2) hito ool16, 2.03 co, m.p. BU-93° (13~) 

ho .at on ( 13-:) . ns tr a ted .'1 th 50 l!ll of petruloLO e her and 

iltorod, 111 r by a flh1to lnlcy oolld 0.10 ., EhP• 245-248° (13i} 

1 0 left ... bo f.~.ltt•ato on OVt\f)()l'ation ytcldod .rh1to onretnlo, leJO 



• • 
r tion 

• 



0 
Glt II•P• 102-104 nhioh on .turther reor. stall1aat1on from pe'Uo-

o 
leum ethor Bf'fordod ure ·tr1phen.yl tin ohloride, m.p • 106 (melle p) • 

j,:he .fractious (130), (13D) und (13F) \2ere i:iJwttl t.J bo ide.ltioal 

(m.n.p) rc.u1 ixod to otller. On. further rooryatall1eation b"om bell-
o 

cene it a tor od nure phellJ'l mero~1o oblor1de, m•P• 251 (m.m.p). 

I~ent1f1ofiion of 1!to eoliQ ).3 la 

•~ ool1d (1~~) 1as fJwnd t~ bo a pJl m v-c OJD ouad £rvm 

1 LIB !On ,.nl 1\: 1c nroportica. ;Jtl.or1.Ue wne otoo d in 11 e 

1')0 1 :ner b 

ta, It a 

Q:'l-1] 

ttvo o o .ioal toots (v3). Tv l 

£1J • . • ) [ v( 1&)-B) : 3400 am -l t VJ 
0 .... v 1 

'-1f1ed eoa.u oria [un~\JH)4Jn ith oblo 

he 131 ~ t e t\>~bl at t 1 

u. ,an d lo\v s 

1da. 



,liberation of ohlor1 e lUld noetnte 1ono b.a.vo bocm detoo-

tod ClWl 1tnt1valy dur~ U.J tho rcaotion • 

... he pol~?Dor ~e. on trout.JCnt Jith oxine, t\70 oxinatea 

vic. t lhen r tiu ohloro d1ox1na.to nud a now or~tiu ox1rw.te 

, tio L hno bcou. fo~ u.l tod an ...,n.n(on)6~2• O.bO GJ ' t o poJ..I,mer 

of oxi .ro in nothrJnol o..~lu.t ou.. he r!lix-

turc rn.o rofl od for 11 hr. h rob· notbru:ull uso uble ltellow 

·Q uot i!W £ J.a.Uod... lt' solu on. . n • :le lio .£11 torod iWii tbe resi-

due, o.Gv fJ'l ~1~~G), no unahod ouooaoo1vely 

• 1101J.i.ld ( 13\.i} 

n G .1.00 uble l 0 l' Od, 01.' to 'J8 )0. 

~be ~1 "ttnn fil ~ to ~us tlll ;a 

t o. r, 1.1'1 d ol \l\ 1 0 d 

4 t lO rol ll'l thor 1ble f'r ot1.JA 

(1u ) 0 :h!l 0. ' tro .a o h r 

8"Jlut·on t:fordod onl., UllrC otot ox nc (n.r.l.p). h ., llO\J OiJ -

w1d (lJ. ) \O r or nt ., 1ood oevorvl ti .oo fro bent ano thioh 

l.O 0 l o lo. c?' t l. c 
0 

lOU. , • ,. t-!17--.1 J.d. ~m.s 

id.ellt1.f1. d a rlhanyltinchlrJr\JMoxiur,ta b .. c(;tx d oluJ.llC 10int 

dotornin.nt1on. with an a~tho ... t o eonple[lit (J5), • ., . ~lo-.119° J 
~he othor prodllOt (latrJ on. tho baBie of elemental analysis 

and Iil unootrosoupy (f':tg. e . ?) uao idoutitiod as dioot•lo oJu4 (on)60x2 



\ 1 th bridl)inG hyt'lroxyl grouns no .to1 lo'.'ifl • 

vll OII 
I on I 

xO- t.Jn__. --..un- ox 
~n '\)u/ Ju 

( ounda u = 3Jw90 ' n. ~.73 • • • 4. 43. t un. ~7.49 J Jalo4. for 
o19~~ut~a,t•n\Ja ' o = 34.,431 , H ~ 2 .67, .. , u • 4.f.85:~, .,n • 37 .aa, >. 

1: ethar 4.G5 #Jll u:r tr1 ~ lt1n oo te .,., 

of£ 

0 o · rot.trlo bro i a 1.n 

eit L.o JJJ ttrrell a r 

O"i')t ov • d 1t. A it roo "'t.&bwnn 

r b '• .~4 )'. of roo Lie (14. ) 

0 

0 l~t. !l1 

t • 

1 0 J 

lublo 1ti o • on or{'J .do O!)lveuta and l('lS intua ble 

ll of ether 

orature 

~ ., lter 

ho "OBl. ae 

lito ool1d 

UW\l 
0 

)tO ;)GO • .1. he 

beluone o:>lublo tract· n on eva"llrati.on, y1eJ.ded 1.20 03, •D• 
0 

263-... 73 , o.r n nn ~ . 1 te r n1. (14u). 

2he riG!n..f\1. r·1 n te o 1 £r ot oual ~ at.. j, a.t on vo 

a flaky white oolitl, m.p. 268-274.0 , wei~ 2.12 (1®) wd a 

white aolld, 1.74 p, m.p. 115-120° (14E). ~be DU114 (1~) ,1h• 

trontod wit 60 ml of o\lld petr~leum other la.tt a reo14&&e we1gh1Qa 
0 

0.10 Glt [l}.n. 265-269 (14H ) • ... he filtrate on eva">oration o.ffor4ed 



1 • • 

ig. 2. 9 

1n ibydroxy 
r t of 

IR speotr of 1 eric o pound hen,y1t1n dibydro~ 
pro 1onate, ~hSn(OH)2ococ~o~ obta1.ned fro the re otion 
of tri honyl tin prop1onnte an! ere uric b de . 
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?h1'te or etallina oonoound (1. 60 {Jl), m.p. 11.0-120°, \'lll1oh on 

rooryotn111ont1on troo potroleun ether afforded pure triph~ltin 

bro~ide , ~·P • 122° (n.m. p). The fraot1ono (140) , (14D} on4 (14F) 

tere 1deJltioal {n. m. p) ruld \J&re rn.xed tocother. rter reorysta­

ll1oot1on .:ron benzene it ~vo )l.\rO henyl t1cro rto bro:Jnide, • •P• 

C7G
0 

(m. o . p), 

~ 1.naulU.bU1 t 1u o..Jaiilou or~o Jl vant • he "'l.Y-

Mer did 10 c ..1, .n lBJ.1 o • l',J e .klntaL a 

otr .n ( 1 • l.8)1;he 1 mo 1 e ;ti£1o a )()l r' c hen_: lt1n 

~o :tyaoot '0 t [ 0.31-~ 11( V 1) 3JU J 1 ~ ln • 

vW1..1& • a .. 1 .vo , a ,.,.fiG 1 n = .l J ; a. o 

• 6 ' 11. ~.11 ). 

1n t o oalut on u..; t 1e l.'&: ot on. 

16 • lll\dipa 0: trJ.nhl4vlt1n aoet. to th mpro§l1,o loMAa• 

~o a oolut AJn of 4 . 6J eo of triphoo:tltin noet te in 400 Ull 

o:t othor, a oolut1on of 5 . 21 ~ of mero t.tric iodide 1n 1200 m1. of 

othor wo.e added olo\llY ,1. th conato.nt stirl'ine o.t room ten lornture. 

1ho at1rrln(~ aa oon.tinuod far br an<! ~e1i')t over hi jlt. tter the 

11 trat~ on f' ttu~ wholo eolution, 1 . 44 (jl of n oolld rooidu.e w88 

obtrUn.ed (15A). :~;his o~lid nfter d1c;eet1on \11th benzene 1n a 
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oor.hlet for 1C hr. afforded a. uhito aol1dt 1.30 fJD. (15D) t; 'lioh ae 

.£owlil to be inoJluble in coroon or~do oolventa ond was inf'ueible 
0 

unto 300 • ho filtrnto after dicoat1on woe evnporntod to dr:;noes, 

afforded a t uite flrtey ool1d, 1.10 on, m.p. 265-269° (160}. 

Tho ori{;!.'lCl fil trato wne oonnl.otol~ cvo.oorntcd t:uLd the 

oolid obtldnod \1DJl firot trc tod 1ith 100 nl of o lil ,etr.Jlawn 

Qthor while n port-Ton of t! o ool.1d 1ent iAto aolqtian. he netro­

laW!l ether aolut on on fro.ot na1 oryott\ll1o ion ,lo\ oldod two 

uoetatc, m.p. 120 121° (n.m.n), 0.90 (II ~ trre othor traction 

tor .. tl -. r 1 100 ll 

ot on o fl ;a 

' .a. onl !t (1 ) \ .a. ) !.lld 

ere r. ,"t r roct• ~rv 

rc ..rJ c 0 
\ .. I• tie boa 

one 1ne~l.uble fr'1ction J to Ul to be Wll" ~ oto 1cra • c iodide 

1.10 ) bJ ru 1 ivo oata • 

.~:he f)Olvnorto o.., not.md (15B) ol!:)nod ho nrcoo:J.cc of iodine 

by qWllitntivo toeta. Jn tho ba.a1a or ele ou;:.o.l e.tlal,yo · o, IR opeo­

troaoopy (u1nilnr ao otrUM 11th fiu• 2.9) 1 t nae i ontificd havinG 

ooaon~1ally the tollog1nu foroula. 



I 

or 

l!t' 0 d 

~6~ ulll laRa 
-----~Jn ~ ~ un- I 

/!~' /1 

h1o 101 rn ic 

JIO J no \)}1 vOOOH3 
3 

• , I c • t 

. t 

·l 11l1o 

• 1 • 

b tho 

ox.ln 

pbel}J lttn. ti'iox1uato • .a.hua o.oo , of o].,y! or ,oa tr tad . tl 

cxoeaa of o~ ~o (0.70 ) ::w. ratlw:in-1 methanol y1el<lod O .. lJ 

u£ nhenyl tin.' o o d1 xin:: tc • 

m.p. 212°] :ma o. ' - 1 of he. 

303° (m.!l.p). 

Lilli X , •~• 21:3° ) [11t (U6) 

tin l ~~ 

~c fom :t1.on of iodide and o.ceta.ta iona Burin;':' tllo react­

ion were deteotod. 

u.,v ot tr.iphenyltLn prop1onnto .aa diaaolvoa 1n 400 1 

of ba~ene • .t.:O it J. sulution of 2.23 ~ o! meroario ohlorttle wao 



ua4 after 1"80J7&ta!.l1aat1ou ~ ben au 1 eut1t1 

ouria ohlo i e, .... p. U1° (•.a.p). 

l mel'-

he J)013merio OOIIpo-..4 \1Gll), .trul!l the elemental ••11-.18 

aA4 m oanl)arieoa wi "h tig. ...a appean4 to be a VflrY uatlea- ..­
pellll4 • elatatM4 .floll 'tthe naotion o~ ~p!&e&\Ylt1A eoetate •ltll 

••et.art.o elllo11.4e (eap .. il!leat Jlo• 1a, ~· OO!!lPOUAI 1&). IA 

\ 



),n th1o baeis1 tho polmer1o onpound h \8 beoa 1 edtifio4 ooo...,.. 

tiallr oa pol.yoorto [un( Oll) 4 ] 11 
tlth f-ew hena:y' pro Jiooote GO 

tem1ual oupa. \J.l una. ' 0 • 1 . 7iPt li • 1 . 67)-1, ull • G,;.. . oo,.~a Osl.od. 

fo1• £.4unJ4 • n • 

tho 101 r b 

~ c!llort e 1on, oJ&ll. bo etooted in 

t 

1.10 ~ 

0 

0 

te-ste. L1bertl.t a. ~ Otll.Ori 

, et o o6 t111r • the 

)Ul.Il J 

0 U .JlU 0 

at ' 
' 

troated :1. th '15 ol of o., ld >Otrol.e otl .. cr. ... 

Jlutle ~ ot1'Ju -Pter ow JOr tiou ~Ye a its 

tOWld, 1.30 1 • • 116-100° b1oh JtlO .1. •• tiftoc!! 

d QrO-

f rosotlon. 

d tl 

to 

1 tor evoro roor t Ll1on.t1Q•l fro otrololl:l other, • •J 
h trolo t!lor 11JO lublo ' a 

it ot on (17u ) (c.o. ) .n era n1Xc 
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to0etbar. lhG miXed oonpowl.d nBS then rooryotalliaed several times 
0 

!roo ben:..;ene 1ben a cryota.llino oo!lpound, a.p. 27G, -rmo isolo.ted 

d \mo idonti£1cd ao plleeyl oero;xr!o bromide (m. m.p) • 

.a;biB !>Ol.yricr1o OJ pound (1 7 J e.a u tho bM1D vi olea~11.a.1 

nnal. aie utt . TR 'leO rtc (! • ,..9) ouu.l.< be oiu !1 tho !ol.lowlne 

£u 1ula. 

ten "Ca. 

lb.a .format on of bru!Jiau md prl)~1una1;e 1vno .et-e detoote4 

durl.ol8 the oJurse ~'f· t lO reaction by qualitativo abaJioo.l teats . 

T~ a o:>lutton of 0.03 t;l of tri?hen;;ltin ,ro""~i:>Mte in 500 

ml bo~one, G.50 m of merour1o 1od1do 1n 900 ml of ct!ler \lao added 

and tho ouepanaton otirrod £3r 7 hr at roo to nern~o and kopt 



overni[Jht. A vr' 1 to proo1p1tate was formed CUld t70.B f'•l tcrcd off. Trua 
residue. 1.'J5 0-1 (1; ), \,•aa 41ceetod with ban~one in a ooxhl.ot for 

12 hr hereby a wll!te berusene 1n.aolube oom!)ound, 1 . 00 C1:l wn.e obtain­

ad (16B) • Th!a \IB8 f~und to be B polyt.10r10 OO!!lp:)1U'ld l:r-.:>::... ito intu.-
0 

oiblo Mture unto i>GO and 1ns..>l.ub1l1t in oor:non or ~c oalvonts. 

treatod th noo 1 vf 

ou1 ton n ill'. ot 1 ~ 

\) t.r li;' t IJ 

han: ltlll de, • )a 

!'ra.ot ~ l .) "'Q nt 

ot , .. ? 

1 ~1 .J) 

rooeyo al r 
)(.! 0 ( •" It 1). •Tl• 

e ... 1 !I 0 

tentt:h 

ova o .. nt1on y1 elded 0. 95 

t 1Cl .. I) 

~~ trolc il..'1 .cth lr• h 

ro: ·Gtn 1 t n ford..1d 

l-
0 

J ·1· • • 
1~0° ( •'hi')). ho 

,j 

j • • 
J arc t-

b 11. ClJ.O Poi"de'1 n.a-c <Jll 

an.e !ruJJlublo :r o'f· 

0 'fo" ' 
• 0 t 

of a cr~atalline 

.. 0 . ;;;,£ tr1-

I 

ir~Jl\.lble 

oolu.ble 

1 

ow: o 1oM e, 

tt tlvo 

~hta poJ.::rmor1o c J'lnowld on tho bnaio of o tonOJI.'\;al analysis 

!.!1.• 1 ou'1nnrlson itf1 fi6 J.O :-me foll.Ud tJ be t11o e '"lO c.>npolmd 

ao obl.i tnod from ·~l.~ ra.1ot on of tripheuyltill r~ lion .to ith 
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naroario bronit\e (oxporiL'Elnt JJ0-171 oonoound-1'1.J) and boo been 

formulntea an below• 

( JWld I 0 • 64e '/0 t ll • u.~11 Jt vll • 4().5'11 • !JaJ.Ott• £.ar 

tJ4i'fi'5 ... ~..J19 ' "' = ~4.43 , li • J.tJ1£, IIJll. • o.'16 } • 

o l1uo a b o11t :Lu J e 1...>l erfxw B~Wur t .a.ur t o o · 

o i o 1.tl nro J uui te u w ore u.eteoted .-'tor ot on. 

1 o et'ryr was nd~sd t~ ottrrc 

, e ool! >itn te ~~u .. ed in 

ll. of 

o ... ·1 o in 000 

on r :J.toro~ off. he 

wl!u~ t~vU£)L'1l.y with 

hot ba~one, o, 1er and tet~dro ... urw • It \ ~o ~trll(1 1.n.ovl\lble in 
v 

ull OOYm10A orga do aulvento and 1n1\&81bla unto 300 • vn t.lia baaie 

it na i6e""tit1e4 ao a no]Snorio oonpoW14. 

The £Utrate was ova)orated to dryllG&s an.d too lo:lbole 11888 

\lao trented 11th 20 ml of ioe oolU. 1otr~lo~ athor b'l 40-G0°) and 

f1ltoro 1tuy. un ova K>rot.tJ:l t l0trololl1 ollhor solution and 



ropea.ttn; ~ho same prooeaa 0 . 76 6~ of a liquid (19D) \7GB obto.ined • 
• 

~he iruloluble traction uae then treatod rdth 100 m1 of hot petro-

leun etnor. ~n frnoti~nal ory~tallioation. the 1etroleuo othor 

" ll,.llut on afforded 1.40 11 of a 1.1 lite o~npoW14, m. p . 122-12'7 t whloh 

on oev r 11 roo~ at ·- 1o t1ou :ron potrolewJ other . o idut1.t'ied 

!.0 bat 1 oro c o!Jlor1 , •P• 127-lJl..S
0 

[ it (89) • '"n 1.2'1-130°] 

• J.oa J, 
0 

f.JA (n.n.,.,). 

1. dtl , o ww .o etl 

'O tM c chlo~1 e, 1.1YJ 

, 't e I( tro 

• 1G.4:1 , 

• i e:-1tifiod by 

J.o t. 

h 1 ll11! (1[) ) _ e. ~ 1: but t o lor1 o o . 

T 0 1 s b 

C.Jnvcrt ' tl u 11 <l ( "1but t oblort<o) , 1te CJ 1. .:r.LtWr ae 

darivntive. 

'he llqu.id trib tt l.tj r .. o il.Jl'iu.s (0.'1 J ) ao tro tod ith 

.... 0 r:tl of 00 ottlarlol.io O.JJ u.tiuu o otnsa1um .lJ.u.or1de ou< the" 

hoote4 on a water bath :tor 1 hr. ~he JU:ture uae then poured into 

a larae VJlQUe of oJld water ana oubaoquont filtro:t on yielded 0 . 74 

v of a :nite o~.~l1d, m.p . 20 -~¥12°. un repeated Ol""Joto.ll1oat1on from 

otil.'lDOlt >uro tr·butYJ.t1n fluorido, a.p. N1G
0 [lit (1) •P• ~13-~19°] 



Fi • 2.10 m apeotrum ot polymeric oompoWld bu.tyltiu d1.b¥4roJr¥ 
catate, Buan(vH)2voooH3 obtained !rom tbB re otion of 

tr1but ~tin cetate and mercur1o cblort e. 

.. 



a;• 
- o-

.aa ohtrdnod. (.&'ound~ c • 46. 435~, ll • 8. 61~.), ..,n • ~.13j" .. J oJ.cd. 

for o12ng.,L,ru • 0 : 46.651~, II • ih"I6,J1 u.n • u8 .• 401 ). 

a o cl ~oatal. 

.l.ro e 

bat ltin 

• 

• u 1 

ill 600 Dl. 0 

ctr. fi • .10) 

QOli vC J [ J.. n(~ f) \J LO]n ( 

' ln..'\. fer u0t;_ •nO • 

c· 

h tt o .. ~o 

3'1>\ 
a"'{~-.~ 

0 { 

lt 

.. bot b ;x 10, ot otl. .. cu~ ":'OftU" 1, 

to b e. l')OlyoCl' boonu. o 1 t did not olt ovcm. t 0 

in c~lliiC~ -Jr~.c oJlvouto. 

I 'v 

J 
lt 

o r.>r.'·od un ndo tin . t~ o ,. c 

Jl er ... o 

• il. 

o ll ri e 

0 t 

boc loerod 

~ incoluble 

oo 'duro no 

oro oUt 1ned' 

1. ror1 rl nc.,..c tric chJ.or1:to e 2.r~ , n . ,. 1~0 (n.o.p) 

[11t (~) n •• 1~0 ] 
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2 . tr1uropylt1n chl.orinea 1 . 00 

3. unre oted cerotn'io olll.oride: 2 . 00 @':1 

4. unreaotod tr1propyltiu noetate• 2. 30 

n . p. ~JP (o.o. p) [11t (0~) n. p. 100°] 

·n 1 oo al.~ th 11(1 t.dd triP:P.~ 1 tin oblori e .aa o ll'\TCrted 

r1 a · t1 o be o e. l rJ r"pr-J .. lt n £1 r1 o flt' ito .altlne 

• u tJ 

-1 \l 
t alt\J ) = 1uC 

J 

,1), r L - ... lo;, o J n (. a.. .. • G •. 1 

n. 46. }0 ) . 

'1.coJ. tonto a .10 od 

rwd oot to oua a£ v r -v b:J ro ot o.u. 

21. 

r1 (v ) -
-1) ' 

>1 <II 1. L.. ~ 

; ... • J 

v J~ o ohlo~1dc 

A. 27 ~ of t~!oyoloha~ ~t~n ootuto no ~iaoulved 1n 200 

1 o. othor. 1 t tJ . 71 

.o 11tJ • 110 1lut )n ·.o at1rred £or 6 hr &Ui ro-t ovarnicht• .t~o 

raot.,ffito cr " .trorXI dn~".n t'w t•.~r n • ho lu"" o~ .~ 00:-1 l()tct 
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evo.llOrnted onfl treated ~olith 100 rnl of be~auo . :J,;lle benzene solu­

tion af£orded ,.20 en ot unrenoted tr1oyoloh~1tin acotate, c . p. 
0 

62-65 (m. m. p). 'ho b~ene inoolubl.e fraction, 2 . 69 £1.1, as ia&n.-

tifiod na um ao od merourio chloride. o othor products coUld be 

isolated • 

• 4) aolut on of ... . Jb . or d1 ,b~ 1t1n di ootate 1n ~00 

l of eth r 1 2.16 . of uarourio brom1< o in 400 _ 01. otllor aa 

• ftar 

!le nix ure .a•t ovor:d 

~, ha ot1rr 

1tc ~ o 

fUtoroa to • 1 , o no \l tJ.to rout 

na di , at a in aoxhl.ot tor 1).! ~ Ji t 

1oo tinu d a Jd 

nzene 

"'lu.ble frnot on, 1. '/o ) , as i nti.£1 ·d o 101 eric 

O.J:llOtUld fro • 1 to ini'u31b-li ¥1 tu ~60° d J~u.b 11 t 1n o~ on 

or ~.-.1o sulvonto. ...he bonzcno &;>1\lt ,on a j. o u .. cmtrn .on o..Cforded 

o.~. a '11 te flt 0 r Or'J t l.lin o::> ,ound, o. h .... 66-,..,67 (~,.,~). 

ho or1glnnl filtrate on cun o..:1trat1on yielded 1.~ ... ():1 

0 
of a o J!!l[)OWtd, l!l• P• 266-270 .. hich ;as .founll til be idontioal wi'tb 

the oompound (220J (m. m. p) and were rnixod tot.,'Othor. ~veral. reory­

stall.1oat1on of this mixture i"rom benzene ai'f'or4ed a 1l:U. te oryata­

lline o~>npoU!J.d, 1dontif1od ao pheeyl moro...rio bron1 o, o . p . 278° 

(n.m. p). 



--­ld!at1t1qaS1on of tbt •W 2JB• 

~he solid (22B), from auper1m!X)asib1e IR epeotrum With tba't 

of the oompound 16B obtained frot'l tho reaction of trlpbeQJl tln 

o.oeta'te uith mercuric brum1da (experi.mont .Yo 14) waa fbtmd to be 

tbe oama c;;moound bllviug the essential oompoa1t1on ae p.bea.Jlt1a 

dlhydroxy acetate, [OfPr;UA(OB)2ooucm~ n (l?ounda lJn • 40.~1 
Calod. £or Os~o~4 • ua • 41.u, .. ). 

In t•.da case also the foriEt1on of brooide ion and acetate 

:Lon \,are detected after reaction by ua11tat1ve teota. 

paro'lkic larvliAa; 

It me fJUild ttmt the resctton ot f);)lyu ric phoeyl"'"in 

di)\Vdl'Oxy noet te (ob .ai.ned £r-.,a the ex ortment o. 14J itL ncr­

curie br 1 ida Bi~ t n .. c >lnce nt room to ~ornture. Du.t men 
1.20 ~ ot the nol~ uaa troated with 1.ua o~ rourio bro-

11de 1n 200 m1. of reflux~ bonzen.e for a hr, the reaction took 

)lace yiolll t.n.1~ 1.50 of phoeyl merot.Wio br'.Jmiu.e (m.m.p I and a 

.olynor1o 1roduct 0.76 :111• he JOlymor ou tllo bae1o of IU oumpar1-

aon with tile product 13D obtaiWld bt~n tho rooct1on o~ trip~ltin 

aoetate \71th merotlt1.c chloride (axpcrimont .uo. 13} .aa .toWld to be 

al.Jif)llt u identical produot bavinU the ohm1oal oompoei tiGA eaaen­

t1ally u sn(OB)o~ a (FoUD4• Gn =r 62.82)~1 Calod. for n.um>o~ • SD. • 

83.39-;..,). 



.11 c r 1 , 

1 • 2 .12 IR otr of honyltin cetate dioxin te , 
hun(O OCH3)0x2• 
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Liberation of fl¥drogml halide nnd acot1o acid dur1nc tho reaotton 

ua.e detected. 

24. Reagt on q,~ tripl}g:llJ:,t.in nqetate II~ th. moxy~c qcotato 1 

•o a eoll.l"'.;ion of 2.6'7 fJ!l of triphenyl tin ncoto.to in 400 J!ll. 

ot atbor, c.o1 0:1 of ooro'-lrio acetate in 200 Iill of othor ~ao added 
loJQ..4, 

a.nd tho oaopena1on
1
pt1rrod n.t roon ta paratu.ro for r1 br md ;ept 

ovo~ 11. 'lt. A \'1' ito prco1p11-te wna to a ~hi® uno filtered oft. 
C!> 

he roo1c1uo, 1.76 (24 ) illluaiblo u to 500° .. ao . ahod t*oU(Jhly 

11 J tM~, bon:.ono artd .ctrnhydroturnn. It r~o f\> l tl· t the 

Jl1d (21! ) o1 le 

he 1: l r tc 01 0 ,ue trnt Uu 'for U 2 • I&~ 

obtl. KKl \J •i te o .. rrtslo, • p. 122-126° • .ftor O\l'or 

o a o ru.o 

t1o 1 wtr ~ eth ,r a c:r Bt . 1 :..u .J ~uu El ,_{l ~.tifi 

!lJJ di11he 1 moro tr , lrl• P• 324° [.t1t ( 9) M. p. 126°] by ru~ d melti.ng 

un. tho lmoia of en rnl _ byoica.l roportioo, ole-lonto.l 

nna.lyoie onil IR opootrum (fig. 2.11) tho aolid (£..t4.i ) ,/ao iden'tified 

o.B 1)olymar1o pheJlYl otanno1c aootato. [P~;Jn(O)OAc]4 (I:~undl C • 

u4.93;':1, H • 2 .73 , On • 43 . 25)-JJ Csl()d. :for 08Hawn03 • 0 • 35.46;1, 

H a 2.96,', on a 43.05 "'). 



L. 
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Pr'Para)ion ot 9lC1M 4tr1mt1 ve of the po]Jtlp.tr 2iA a 

0.60 Wl of the polymeric phel\Yl otannoio aoeto.te was taken 

in 200 rnl ot methanol. ~o that, o.oo {;:1 of ox1ne (8 hydroq q'L&1Do-

11ne) , in 26 ~ of oothauo1 waa added aud the oWJp6481on was r ... 

fluxed for 3 hr. 'he o~lut4on booru1e olenr yollow. Lha DJlvent was 

then o.Jr.ml telv ovrnornted on a. ter bath nnd the exoesa oxiU.e was 

re:'loved by \laB ~ v1 t bot netrJleuo ether .... he ..,rello\ ooltd 1.15 

lJft• l!l.n. 231-2-10° ob ~alned sa 'letrole~ ether 1.llaoluble rrtlcrt1on, 

nfter several re~Jatsll1aat1on fr be~~ene,/notrolo other 01x­

ture at.rorded a yellow or ttl Un u.; oillla, .n. ~1\3-24 °. ~he 
oo 1 :wWld • 1 e..1.t1 ied ns a uow or~wt a o ~bo' l te oxillnte vie. 

ohell-:1-ti.U oot to dioxinate, »b;.Jn{~ ~o)'-'Xo 0n .. ba.t:Le of 1" BDeo-
,;, 

trum (f'i • .12) al~ l o.n.ruya1s. ...~wld 1 ~.; • • G , II • 

4.04 , • 4.64 • n • 21. ; 0almt. !:or 26Hoo1.1 eJ4 ' v .0'1.56,.,, 

H • 3.?0 , : 5.16,, JA • 21.37 )• 

he same oxiru to uaa also o btn4 n. ~d b the exo ~e ~otLln 

bo'twGOtl h~ lt in ohlor;:,di.ox!Mt .d ollver o.oet te in retluxiQG 

netha.ol. he 1soL ted oxinate o;r:rpoWU\ bad a oLlt>eri oooible IR 

o motrt.n uit thn.t o£ the ox1.11ate obta1nod from "the po]..ymer 2U 

ant! oxtne. ..!he mxed mel tine point detemina't1on showed m depr.­

eaion in aelting POint 1lklioat1ns tt-Jth the oomgo11D4 to be .... 

The letaila ot the preparation of pheqylt1n aoe~te d1ox1nate ~m 

nhenyl.t1n obl.orod1oxintlte have beon included in Oho.pter IV of the 

proaent tbeo1a. 



I 

ot!eete for noetate ion in tho 8\)l\tt on nfter the reaotion 

of ~riphenyltin aoetnte with ~oro~'io aoetato wero performed qua­

l~tat1vely which eave poaittve roault . 

25 . llMqtion of tt1Qhmzl,~1n aoetato \lith pll!AVJ.mgrouric e.oeta)e1 

~o n oolution of 0 . 93 of triphenyltin aoetate in 160 m1 

of otbor, 1.G2 of ~Vl noro..iric oa.a.to (1t2J 1n JOO nl of 

ether \JOO nddod ond the ouuure WGO attrrod at roum to not•ature for 

'1 .hr w1d kll!!>t over .. L1 ht, .~.:ho :>l.o oollltiou 1as til tared hore_. 

a rco1du.e ( 25 ) 1eil)h.in[; 0. GB 

fllWld of':\) bo 1n lu.b, o i.u J a . ohed 

t~ue !ly enzeno, other eta. lt, ho 1 var, ao £'ound to hnve 

a 1 t .. la o..>l«b 11 t 1n ci ' l'a tan~ 

founa to bo infusible 

h £ tr tc a. 10r t1 n 

;s ~ s . 11 d ·r 
0 to ,yQO • 

ohloro-

a<»:' t lie 

a Wl , 1.60 1, O•fh U!a-11!4° a 1 ti 1 d a diphei\)Tl 
0 arcur , n . Q. 124 ~, iXed telt llG point deterni t,.on \n.th all 

h~~t o oa ~lo nrtor oevornl rooryatll ia tin fr~n otroleun 

ohter. 

..!hia aolid ou ·tf:to ba01o o~ IR oooparieon \Ji th. o.uthontio 

opeotrum ot po].ymer1o pben;'fl ete.nno1c aooto.to nnd proparation of 

oxine derivative vtz., vhenyltin oootute dioxinate crao identified 

as phenyl otnn.aoio ooot te po1ysar, [ Pb.Jn( o) J/1.0 J n • 

..:ho .fo~nation of aoot1o uoid dur1nc tho reaot1on ztl8 deteo-

te4 by ualitntiva testa. 



~he raaot1on ot triphenyl tin noetate \11th pheJ\Yl morourio 

noetate 1n 111 ratio wns ol.ao onrr1od out in tllo sini.lar oon41t1on 

aa atate4 above. 'i!he prodllota obtaiue4 arc eaoent1al.l.Y same exoept­

i.llB that 1n th1.a cnae fifty peroen.t unreaoted "triphenyl.tin acetate 

was ioalatoa. This in.dioatod t!mt tbia reuotion aloo pmoeede4 1n 

112 ratio of tho react wte. 

1 .80 811 of tr1bonzyltiu. oet .to ao d1ooolvod in uOO ml uf 

ether. ero~!'ic noo ate J.~ (11 .) in 400 ml of othOr waa added 

to the othem' o 1 rt 1 u ~ e. he u.onaus1on 

1r e.t r Q1'1 to 

:>lut on ·mo l Oltd ovn OI' o. 1 t1r oil 0 iSO 

h n _ tr;;>l.o :1 otlwr. ho lOtr.al t.n other o;.>lut ·on 

\'1()8 then sl.o\vly 0\~por ted horotr. 4. 30 lJf! of hit 

a then roo!': atcl11oed 

oovoral ti :~es fron etroleun ethor aud 1as idont1f1od a.e benzyl 

meraa.io aootuto, .n. 12d-129° (fiG• 2.15). ( ~und ~ 0 = &0.99,, 

H • a.9a.~• Onlod. :t:or o9~011 • •e • c • ~o.oo, ., n - .... G, ) • 

.r.he petroleuo other iJla;>lublo fraction, 1.00 :n, m.p. 135-

1400 use oryetnllioed aovorol tinea frorl beM&na ubioh afforded a 

hi to oryotall1ne oo~pound D•P• 142-143° (26A) • 

I4est1t1sat1on.gf ~he oqrnoound 26At 

111 the basis of olanontal. ana].yo1e and IR opeotrum tbs solid 



• 

m ep otr of bon.zyl.mcrouric acot to, Bz 
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had been characterised as l ,3 dibenzyl 1,3 dihydror..y 1,3 diace­

toxy distannoxane, Bz(OH)OAcSnOSnOAo(OH)Bz. (Founda C = 36.33%, 

H • 3.47%, Sn : 40.23%; Oalcd. for C1aH22S~03 I 0 : 36.78%, H • 

3.74%, Sn = 40.41%). 

On the basis of the comparison of IR spectra of tribenzyl­

tin acetate, hexabenzyl distannoxaue and this new compo'Wld 26A 

(fig. 2.13), the fullowing assignments of the major banda were 

made a 

3520 cm-1 OH stretching 

-1 1 1590 em , 1540 om- 000 stretching 

605 cm-1 
Sn-0-~n stretching. 

Sinoe this compound did not af~d di benzyl tin dioxi.na.te on 

treatment with oxine, it may be reasonable to believe that 

grouping possibly was not present in this oompoud. 

Bz .... o:in/ 
~ .... 

Bz 

Formation of acetic acid during the reaction was observed 

by qualitative teats as described earlier. 

27. Reaction of tripropYltin acetate with mercuric acetate: 

To a 300 ml etheral solution of 3.08 gm of tripropyltin 

aceta·te, 3.20 {!J:n of mercuric acetate in 400 ml of ether was added 

and stirred for 6 hr at room temperature and kept overnight. After 



th.a.t tlle wholo solution m.a evaflOratod on. s \mtor bath and the 

oolid thus obtained \1BB trootod nith 200 ml of hot potrolewn other. 

The petrolel.lll other S)lution yielded 3.05 t1-1 of wu-onoted tripropyl­

tin aoetate o.m.p). ~ho petroleur.l ethor insoluble fraotion ,aa 

found to be tmroootea merourio ooetato, -.Je1fJ grn, b: lualitnt1Ye 

toote and oelt~ in.t c'loterAinntion. enoe 1 t \1C.O oboerved that 

nrnctical y no ~at ..on tool· nto.oe. 

h'ibut J.t J.Oatn.to nnd ocrot.tr1o o.oot te in c h. x- 1 Jurt-

bud cU 

oJ.l 

t r.Ju o. ,ora.tw e. 

,r c tn~o o d.ooort­

UJ.t ~:!o ~o ~ tnte 

~i..'Ul 1 'ltivo ow.t.t ut u.oreno"~~all tr1c cl.oh x till .oat te 

and n01"oi..G.t1o noa .ntu toro l'eoovorod after 111 ~ i0rt1ou of eth­

ere.l oolut: on f tr-lc olohox.ltiu ootnto ar"d ool~o ~io c.ootate was 

ot!..rred for 0 lr ~ot roo ... e1 .m:rr .. tm-o. 

30. !legj1on of trtph!AyltiQ acetate \71th oaQmJ.ura iQd,\dtl 

€.63 r;;1 or trtpJuu:a.yltin cetnte una dicoolvod in 000 nl of 

ollher. 'o that1 n.s5 rg:t of solid oo~"liun iodide \Jc.o addod and the 

ouopono ~on uas ct1rro4 £or 8 hr at room to lperaturo and l!:ept owr-



i • 2 . 14 IR ctr f di honyl till x1 , 
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ni(lbt . ~he uhole oolu.tion 1na ove.'lOra.ted to deynsao a.ua. tho eolid 

mass una troo.tod w1 th 150 01 of ootb.aru:>l and filtered. the methanol 

solution on concentration a!'f'orded 2. 30 t11Il of unre~otocl oa&l1um 

iodiaa 1dent1£iod by quall tntive ohet1ioal toot a. :..:he aotmnol in­

:oolub1e fraction 1>1ao then treatod Hi th 100 ml of hot benzen.e and 

the bo~on.e Oolut !.on on oo-uoentrn.tton. afforded a .; d. to OX"JOtall1ne 

solid, 1.23 , m.,. 218-222~ w lia!l on r-opootod 0 1'";' 'lil:\llioatioll 

• C'rv bonzone af ·or aa a uh1. ta aryotnU1n.e C.J ;JOWld, .:1. CJ4°, 

1 oatj.fi b r ed uint dot r inetll.On. 

1 th nuthen'~io oa: ple of totrc,henylt1n [lit a3), m. p. 225°] • ...!he 

benzene in.s llublo :trnot on,0.85 ,lea foUl(\ ·o b() 'nr:~lLblo in all 

c '1011 O"-' , c oo1ve.1trJ id wac 1nfur= blo ,to 300°. s o:.>tid 

rno "' nt:t£! d n "X>lmal·1c at~,; of t 1 o t oe 1 nu w the 

b eio of at o.rd a • otrur,J ( 1 ) e.a6 

r ~ton t u 

he ozino de~ivative 

n ftlrtb.ar 

oryote.lU.ont:ton l"r\)1'1 bOIJ.eene af.fordod diph.enyJ.tin dioxinato, r.&•" • 

246-249° [11t (116 ~ n . P• 254-256° and l1.t (116 m•D• 200°}, .i.denti­

Ml (m.m. p) with an u.thontio onrmle o£ diphany~tin d1ox1.bnto. 



_,,_ 
The oo.oo produata vu~., tetraph&AYltin and polynorio di­

phenyltin oXide ooul.d be 1sola.ted eve.1 if a vory f.Jltl.ll ooouat of 

osd'11un iodide ~as used. ~hio 1nd1ooted tbnt oa.aru.wn iodide did 

not tnkB part in the overall reaot1on but aotod. no a. oa.toJ.yet . 

:.~!oat for e.oet1o ooid 69-YO a pooitlve rooul.t iii tllo aolution 

nf or tho oomplotion of the reaction. 

3.40 j of tri eAYltin fJr, to 1ae tlrrod with u.~1 ~ 

of a._~ 1W11 1odi o in vOO IU of ·et"X drofl.\raii LOr 1lr n4 te t 

;;lid a rk d 

£ollm the or ant J. UO. 1.46 

of totra. llo~rlt n (n •• p) Blld 1.24 ty t -'o.l.3 o £ the 

tv o be> nO (1 ntif1c4 b, I og,. uri u.n and 11 e oratiun o£ onne 
,.;, 

artvntivo) ere oJlntod. 
10rmat on of J:lrt -1 c 1<1. ,t;;.a t otoa q · ll ti t1vo1y in the 

o~lutton aftat, roaot1on a~ tlDg tho prooc uro o~t oncd onrlier. 



Infrared apeotral data ror different polymorio oompo'W148 

are praocmte4 here in tabular form. .N~ol m\Ll.l have been used 1n all 

the oaau. Tho follo~':tnc abbreviations bave been uaedl 

s : atronc 

Ill • lll9diUI!l 

w • weak 

v • very 

b • broad 

ah • o.boulder 
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St}Ootrn.l dtlta (in om-1 ) of the Polymeric Con.t;ounde of the 

type PlLJn( Oil) 20G01Is 

~duoto obtained irvm th euctiono of 

3640 ,b 

3370 'I b 

1575 v,o 
1550 () 

1300 \"1 

1160 w 

1075 0 

1020 w 

1000 

725a 

690 s 

660 w 

560 a,vb 

500 vw 

480 vw 

440 m 

3540 ·,b 

33'/0 ,b 

16 VtO 

1D'l0 u 

1300 w 
1160 

1075 m 

1020 w 

1000 

725 B 

690 0 

660 w 

660 s,v b 

GOO ah 

480 oh 

4401!1 

3540 w1 b 1 
-.~370 .,b ) 

1680 v,al 
!.Dl.lB J 
1300 

1160 

107~ 

1020 

1000 w 

725 s J 
690 B 

G60 m 

660 ~v.b 

600 V\'1 

400 ~7 

MOm 

-OH otretah 

II 1.n plano 
doformation. 

c-H in lane 
deformation 

R:ln.s 
vi brut ion 

e-n out of 
plane defor­
tm.tion 

Oontd. •• 
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:Psb1g.:IV ( OOntd.) 

odu.oto obtained .from the reaotlona of 

340w 

Ph~SnOOOll 

+HgBro ,.. 

MOm 

285 7 

h3bnoCuH uucnoeted 
+H8I2 a.aB1t;m1onte 

530 n 

200 l1 

wJJ otral dnta lin on-1 ) '£ the 1 rio c;.~Or:)Qtul(!O of th 

yp "h~l(vH)2~ovon3• 

oducta obto.in d. -ro· h: ro ot ollC of 

~h3..,naoocm3 "h.z..aZWCJOHs iJllGaGOtod 

+H~o +liclo 
ooieunonto ... 

~ 

3640 W:tb 3540 w1 b ) -vn otretoh 
3370 w1 b 3300 ,b 

1880 ve1 b 1560 vo,b Vae(OOO) 

1160- 1160 w o-n in plane 
deformation 

1075 D 1080 1!1 I O..H 1n pl.a.ne 

102t5 m 1030 m defomat1on 

eonta •• 
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Prod\lota obtained f'rrom the reaotione o~ 

1~w 1010 8l ang vibration 

730 9 730 e,eh 

f u-u out o£ plBU 

690 a 695 e 
de:fomation 

GOO m 670 vw 

5GO o1 b 570 o1 b V o.e ( ll.J..-n) 

500w GOO VW 

?6 480w 

44.5 Ia 440 v )1 

&6011 336 8 

270 vw 275 '9'W Va(.;n.:. h) 



IAWeU 

&IM'-1 tata (Sa •""'> ot ~-~ .. __.. Gt tM 

-- Pllla(GB) ........ 

PH ..... e.-s.- fill* ,._ ••nt- d 

"'e'-000<8a"'• ====-+~ 
I .. .., 

J e4l ........ 

1111.' 1111•-' 
1811 ... 1.111 .. 

~- , ... .... ... 
3 UMQ. 1118. -J .. (OC») 

UIOw U..w "iac:-Ia tor. ... ... 
f ... ... .... li&Gw ~~ 

-· ... o-o ............ ... -· r a-a•., -·· ... -· ....... ttea 

-- -- VM(IIIQia) ...... --~ -· -· ... -· VIJ. -· ... 
IIIOw -- Va(BaPJa) 
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Upootr 1 &lta {in om- 1 ) of the polymorio oorapoUAd, PhSn(O)OHt 

roduots obtninoa fro the ro ctiono of 

1h3..Jn OOH* 
+lJGOlg in 

lvonto (not 
roporly dr1e4) 

34DO ,vb 

1G " 

1 0 

U70 vw 

1150 

1000 w 

50 ,b 

72u 0 

0 

600 ,vb 

316 ,b 

)h3hlllOOUH** 

-t IIeDr2 1h1oh 
oos heated to 
cuo0 

3400 ,vb 

1620 

1 

1170 vw 

1150 vw 

1000 ~ 

..,o 
V2u n 

69f) m 

• 

J 

* Do:oor1bo4 in exporioent Ho . 10 

*~ Doaor1 bod in exporlllen.t Uo . 11 

-v11 otrotoh 

·~ vibr tion 

~n ou~.~ o.~~.. :lone 

dofor t1on 

J~{ n.J n) 



Y~Ctral 6ata (in m-1) Of the f'X)lynoric OOD:'lOUO.d ~ {011) ~A 

oontatntn £018 IIV'baloOIQ/oarbo:Q"l to Cl"'WD•• 

v uots o tw..nod fr(,) tho roa.ct1ouo of 

l400 e.vb 

1 v vw 

1 0 \4 

11fi0 

725 B 

650 s,vb 

JO() \lb 

;J.GOO ,v l 

1620 

,b 

0'10 a,vb 

000 ub 

1320 

CV\ 

117L Vi 

1 , 

I 

"'o o 1vb 

300m 

J 
-\J t trotob 

)} (v~) 

iJ-11 ou.t o:f 
Ilana deto~ 

tioB 

v (~ ) 
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.,pootrnl. data (in om-1 ) of tho pOlmacr1o OJ'lpolUld of the 

type R3n(OH) 2oOOOH31 

:Toi'luota obtllinctl frm~ tho ooctiona of 

3450 w,b 

1600 fltb 

121fi m 

115 

1000 w 
890 

700 

730 w 

700t!l 

600 \V 

570 m 
4'10 \J 

440w 

330 

S470 u,b 

1660 ,b 

11 0 

1010 

OOn 

090 w 

600 w 

660 w,b 

SOOm 

336 w 

...Oil tretoh 

.J 
0
(ocu) 

u3 eyrn doforrna-
tion + uJ..1:3 GY< 
oo '= -t· o-o as.vm 
trotoh +O-C-\J 

e Jl'!'J:h 

l'OOl 

rook 

Vas( UUOon) 

c-o-o o.sym. 
tie foro. 



r.w- II 

~ 1 ~ ~ ~ i j 1 ~ I 



~he reactions ot merot~r1c bn.Udee vith tr1orgnnot1n oar­

boxylotos are none what dl.!feNnt, oompared to their reaotiona 

~ith boxa sleyVaryl d1etannoxa.ne~~ (869 96}, Hexa. al.l~aryl d1e­

t8Jl;;WXSll8B rco.ot i tb oeroux·io hal1t"tes in. the follo inc [U\.Ianera 

[ h ,.. 

on the other hn.tld, tba renotlJue of trior~t~ onrbox:: la;tea \71th 

noroi.1 !o hnli oa 1ny be deeor1b0a o.o follows • 

4. R3SDOOOR' +I~gX.2 -f-~SnX + [un(OH)
4

] 
11 

+lUlgX 

[ lhere R :a )hJ X = OlJ R • ::: CJI:5• C#t5 J 



It 1.o 1ntorost1ng to nato tllat 1n caoo of trior~tin carbovlatos 

deoleyl/arylntion loads to the formation of polyoerio p.roduota 

containing one phenyl up pertin aton except for n vo~ tow oaaee 

o.g. t tho roaoti'JWJ of triphei\Yl.tin aoet :te \Ul1 vron1oooto .ith 

erourtc ohlor! o, :.rl oro tho doarylnt1ou ia alaoot co ;,loto. 

nhe produote d eto1ch1onetry of tho re ot ou.o of tri-

or not1.ll oarb~x latea ith morourio balid.cs 

tho ~ llo 1n.;:) tepol 

• 

2. 

bo o>:nl 1nod by 

;a;llo overall :ro otion io 3.,nuvoR' +...!lit c-t Ln2o-.uJull.ll. +­

~n(OH)o000R'+2lll$+ BK + R'OOOH ,;, 

[ •hen n. hi n• : III X : ~'1 1 Br, I 

R. DbJ R' • CHa; • Br, I 

Ra ~. Bu; R1 
• OH3; X • 01 

a. 'hJ ' : C~l A • Dr, I ] 



I• 
1 . ~SnOOOR '+ l{8X2 ----.,.~ ftilnX( OCOR' ) -;- RHgX 

2 • R2SnX( OCOR ' ) -t ~JnOCOH ' '> R2Gn( OCOR' ) 2 t- ~~nX 

3 . Rp!Ja ( OOOR' ) 2 + Hgl2 ~ RSnX( OOOR' ) 2 + RllgX 

4 . :JWC(OOOR 1 )2+R~DUCOR • __. lJn(OUOR' )3 + 3uza 

5 . RJn(oCoR' }3 + ~ ~ + a.n'i( OCUR' ) + IUlgX 3 

'h uve u ro ot on ... t or -ro e, 

ull( OH) 4 ;- ffii6K + + ' OWH 

o~boxy'l .te-MJ.ogen exohan ~. etlimn 1n ooooM. (l!lcol lien aud D) 

ma foarth (t'reohania] D) i)Q' bu.vo u otw. toa to acovunt 

for tbe f.., t un of tr10rwwt1u ll\Li ea. ~1.milG:r oxoh: Joe reac­

tions are OliJWll to uoour 1u tho reaot1ous of mero..-'ic hal1dcta with 

trioraanotin ox18ltes (SG) bore tho .tollO\dnG mooll3.lim:~ bao been 

proposed to acooWl.t for the produot o o'bta1D.e4a 

~· 
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2 • .~h:fUn.(X )Ox t IIsX2 --+ Plilln(K.) 20x + PhllgX 

[.there Ox : 0-1\YdrUXJ uinol1noto, • Cl, llr, 

Jin o, ha triOr&! tot in. oarbox 1 tee e vcnta coo 

tr1orcn aotin xi too, a 1L~lar OJ'lrec of' r ~ctf.l 

] 

£ntea lilt& 

• .Jro£uro, 

ax o c1 or o.,h t s o a.., 1 JOWlds. hua t 10 1n1l 1ty bet' oo.a 

the eo 1 1D Obv OUO• lJo OVO'", l - • sJ. 

tl a r not ~Jll! of o 1n: te 1.o., ,~n( )Oxc e.ro uito otabl.o oan 

b 1 J~ to • t t e e o n 

ly hydrolyoed 11 e n ..,J_~, • )3 (16) o that tLo final. J)ruduot 

1 polyi:ter:Jt iuoto d of 

a Olldout on 

t c tar o uto.n f t 1e lv to. 1nce t · oo 1 te <!rolysis 

loanini to tho ft.Jr "tion of {,..n(o)OH bne bean :found to take place 

tn ordinary othor/ba!U4ene nixturea which ware not dr1od before u.se. 

It tta.Yt ho .avor, bo notod ovou 1n freshly driod eolventa partlal 

byc}rol.yais to ruln(Oll),OOOR' takes lt\Oa probably dtlC to no1Sture 
~ . 

eaont which oan not bo axoluded in our ronotion o.>nd t_ona. ~r, 

rooot1ona of tr1 honyJ.tin ootate ond propionate .'itl norcur1c 

chloride, 1 t prooeeda pr:ibably unto ·Lin.!'..( OCOR') 5 before the badro-
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lyaio to talte plnoe to produce polymeric 3n(OH)4 oe ohOwn 1n 

aohanlom (D). wuoh type of profct•ontio.l bydrolya1o rny be attri­

blltod 'h tlto cliff ronoe in oid atron;th of tliO oo.rbo~lc o.oids 

the roes ot1v onrboXYlates. ,1tb the inoreaao 1n the polnrity 

of tho u 1....,() b nd of the carbox 1 te tho contr otion of 'd' orbitals 

of t1.I1 nt !l:Jl.d b or onounood. :.: lio rm.y o JJ.t to a nu«ieo-

>h11io attaok at t a ntom ~ a nuoleo o • eyarolYoilll> 

th oc.rbon:~l!ltc ou lO. ltuo fomio co1d otr n...,oot ru:mnc 

tho ori a atudiod, o aoUy 1\.YdroJ.aood t third of obo.-

to 'iU'O ua tl oolynorlc • uot. t 1. boorv hnt 

11o ol ot t rour!o 

hal1 o t r o 

1. ter-

otn.o .. uct 

of trs. 1~ltln a.oot t d ropionnto 

tb eroL llo ·ido • 1t o .Jre 11 a].y t t .. ct on o'£ or-

o ~1c ohlo 14 i ~ t r 1 be by<!rol<~ 1 rooot :.J~ t 1 t 1n 

th ao t\7o oo.soa. 

no otion of d1 )hen3lt1.n diacetate ilith orourio bromide 

l)rOvicles n a1gai:f'ioant clue to the OO\lrae of the roactiona. Fron 

the abovo reaction, hellYl , erourio bronidc e.na. poJ.yocrio lleny].tin 
• 

di.byc!roxy cetate have boon io~l tod. a:ha ioolo.t10l.t of mno oly­

mar from tho reaction of triphanylt1n ncet to with OI•ou.rio br.:Jm1de 

au.cw.oato t t dip!lony1ttn dlncoto.tc 10 an i.ntornodinte 1n this rea-

ottonJ ill Broonont 71th tho otul tod Doaronio::l. .>lntion o£ 



p~erouria bromide and poJ.ymar1o p~l tin 41)Wftroxy acetate 

oDl.y, eigniftea a atraiaht ou.t reaction 1nvol. \T1.Qg nic:;ration ot 

~1 SNUP fl-oa tin a-.:>m to m8l'Oury atom bo8 taken plaoe 1n the 

th1r4 ete {moobaai• A ana D) • u1m1lar path of ree.ot ona ool41 

bave been followed in caae of othc oarlaoxylate•• 

I' baa been llb~4 that £or a giftn trior~J.Ot1n oarboxy­

lt'lh the Naot on io uo nore slower \'lith asrourlo 10d14e in 0011-

parison. i th oo 'roo :x>. J~ oblor161 rm4 brvmide. 

~bough ero~~1o ohlori&t (luant1"at1ve].y reacts .S.'h Vi• 

holl31t1.n oa.rbox.; ~ -tea, bo react ona ot triprJ ~l ~ rtbuafl'tin 

'\C tate \11 t 1 erourl o \lori c nro 1noo nlot null rooecul oDlf u.pto 

.t:1 fty percent oonvoro ·.on. of moroury to the res ct1 o al.lcyl. mar-

a n-ic chlor1 e. bo rooct o .. a. o.C tr c olohOX,llt noat te 1a till 

o or ;r "100 l a t reaot th ,orul.hi ... ohlori in 

these ox ar m htwo .aot beeu 

cteeianctd to stUd the .k.'LABtioe o the reaot one, the lt'eoul:te eua6-

oet the tb11o' ~ ro bnble ooq .100.00 olm llG A! rol ve eaae w1 'h 

hioll t e above orgailio lJI'OU s r.dgo.te £rum tin tvn o mero\117; 

.t'b) Pr ~ Du))) oyo10hmey1 

"'hie sequea.oe 1• ooftr.lOn to all metal oarbon boDll al.eavast~ reaot1ou 

in polar 80l'V8D'te (H-100) whioh a:re bel1oYo4 to prooeet thrvuab 

el.eotro ,h111c 81lbet1tut1on at the oorbon atom. Tho G~"'l8 aeql1ell0e 
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io prod1oted ror elootroph.Uic aubet!. tution react ona by the r•o­

t1v1ty' lndioee rocently proposed ( 101-103). ~ho prooont ronot1ollB 

ore,tberof.ore, eaoentiallY oleotrophi11c oubet1tut1one at the oar­

bon ntol!l of Sn-u bond, tho\18h nucleoph111.o asaiatunoe by the hal.o­

~en atom can not be oonpletel.y rulod out. 

It is interesting to no&o that reaction of tri )henyltin 

oat to ~i th oro --ic nootnto oducoo X>l.Yll r;.a 11 ~l otelA&J.Oio 

ootate d diplwn._Vl.rlcroury. v.u tb brlllio o~ tbe naturo of the pro-

uoto i.d to1o1o :t3tr r obtainoc:l 1Jl tho react ...on, t!&n £ollo 1M 

oohnrdan o.y bo 

• 

-~~ ho n(u ) + h - c 

) + u ~ ~ ~ •lwn(uiu .o + 

-------------------------~~------------~--------~~===-._··------------

Oo!ilp3r:taon o£ ronot ona of oot of the triorGn.JOtin oo.rboxylateo 

:~ith oorcu:r1c .hnli ea and ·tf at of tr1phei\Vltin ao tato \lith oercuric 

o.ootate reveal two :Loporto.nt features . »'!rst].y, in tlto fomer reao­

tioue marc trio bal1<Ieo are c nverted to the oorrospoud ua orsauo 

norourio bal1 e uharcno in the 1 tor caoo diphol\Yl norcury is pro­

dllooa 1natoad of phe~'l norcllr1o a.oetnto . i hio io il\) bobl.y dae to 



the gr-eater roaotivi ty of pbeny"l merour1o acetate J;Ji t'l or88ll0t1n 

cnrbox•rl!ltee than the coi"1'UBpontU.ng organo m~1o llalidss. It 

baa baen. oboervad that bany1 morourio acetate reaoto roo.d1ly with 

triphe~l tin acetate at ;room t9!!lperat\U'e 'to prodW»e 41pheny1 mer­

cury tUld benyl. etn:rwo1c acetate polymer. 3ooon.41::'• the po].ymorio 

)")roduote (exoept for tr1 heny1.t1n oetate an prop1ol.ltlto ith mer­

auric ohloride} obtr.U.n8d 1 t 10 for r reactions are etl.,y' of tho 

ty )G tJn(i.,R) 2uvO 1 ~llile that obtained froo tbe later reaction 1e 

of the ;pe bJn(U)uvOOH3• :.t:hese two pol :mere p%10bnbly owe their 

fomation to tt o bydroly 1s of HUaX(ouv1t1 ) 2 nnd 11 n(vOOOH3)
3 

rea-

ctively o ou _,ont d i. t• i.e nh.ru\imo. blo u:>no or 

t 1 <lit ~enoo n eydr ~ate o at l.oreu e 

1n ooordiuat1on ni.IMboro of tin t~ 1n two 1Ut toe. ht.w in 

one of ;.n: ( KWH.' )n ( vor likely ~.~o c nto.Ul ooo •c'Ji.nr tod 

t n t £ two obal.ntoW Jr"_ Ol\l,boJE:Yl te 

Gr~u -m) bydr"l 1e of o of ~ oarbox;: l te "rO ,o m..u lead to 

tho farnnt!ou ot }~nta o ;n::(a ... on• )J • n thio oitua-

ou, tl e w vxy1 ~v tJ. tm ~hor ooor<l t te 1 th the 

t!.n t .t: o.__wtbor uoll tolec!!l , his >rooe J • atro~y DO-

l wise the ~n-\. b J1d rcn !til! 'the diu >laoeoont o£ tho halo en atJO 

by -\lH gt-\iU.D ore faoile ncoordine to the foU0\.1.Jllj ooher.le • 

--• ~DX(OOO!l' )OH + 
OH3couH 



vn the othor hand, by4rolyeio ot '.b:Jn(vAo)
3 

lr'lul.d 1n1tially leacl 

to Jbin(OAo)2JH w'dcht unlike ru;nx(OOOR' )OH 1e n hexa ooordiuate& 

speoioa Uld henoe f'urthor iu.te:molooul.a:r ooordinati.on is very 

unlikely. In auoll a aitaat1on inte~.oleoul.ar oond.Gl1Bat10n Wvuld be 

:u-e.terablo due tu tho ~omation ut re o ble oolyets.wl0%811Ga as 

1nd1oe.te4 below 1 

lh 
I 

~0000-oA -

j 

lleaotion of tribenzeny:ltin acetate "1tll morourio aoek'• 1• 

different fl-om the oom•pondlng rea.ot1on of tr1phen_rl tin aoetate, 

:tor 1't PL'04UOM benZyl.Jilerourio acetate OAC1. 1,~ 41be~l 1,3 411\rd.ro­

xy 1 9 3 tiao~ diatarwoxane. Cons1der1.Q[; ato1cb1ometry ot the 

reaotioAt the following 'CleohMlsm baa been postuJ.atedl 
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1 . Ba3Sn.JAo -t- Hg(OAo)2 ~ Bz2Sal(OAo}2 ;-BilHBOAo 

2. Da2~(0A.o)2+118(0Ao)2 • BIIUn(OAo)3+ asBgOAo 

3 . DaSn(OAo)3+ llOH I> 

Ioolatt_on of oon::yln ~ouric oe ote. ~IIgu o• o1gnlf1oa tb 't this 

ooBpoun.d 1o stnbl r 'thnn 1 ts nheu.vl. BlWO me. t e e reason 

B8 Titl he hydrolyo1s 0~ 'b:Jn( , o>s• na~n(v o}" cw )Osti.U tod LJ. th 

t·,eoha.f:d.am B, Will then pl'Qbably be oonverted to the dietannoxau 

"aolnted. aw d eric benzyl otannoxanee w t halo an all4 J. -n1 troao 

8 -naphthol ~ollQS havo been 1aolab4 (86,104:). ~heee oomnouna. 

orobab.ly have a ladder structure where :f\lrthw ooulen.aat1on ie DOt 

po eible. 

eaotiono o! tri~pyJ.tin aoet te, tribatyltin acetate 8114 

U'ioyOlobltxyl t1J1 aoatate w1 th meroario aoetate are u:tr-.elY slow 

aliA praot1oally no rMOt one take plaoe at ordinary tempen.t\A'•• 

Uiaoe 11he following aaq\.UIQae ot reaot1nty of the tnor laiiO­

tin oar1Niacylatee w1th mGII'Oul"io acetate 1s obael'Ye4, oleotropb111o 

attaak at carbon b.)nt\ed to tin atom probably bas taltan place, t.bo\1811 

a uuo1eoph111o usietaaoe by the acetate aroup ~ .oat be rUle4 outa 



Cndmite iodide 1ntluoee a d1sproport1onation reaction on 

triphenyltin nootato nnd .tomato produ01ll6 tetranhenyJ.tin and 

dipheJVl tin oxide ( pol.Ymerio). Similar diaproportionation 1e known 

in case of tetrametbyl silicon and alW!lin1um tribrom1a.e (105). tiome 

typo of noohaa.1e~ oy be propoaea 1n these oasoaJ 

R 
R-s~-R + R2.. ~(O(OR')2.. 

~ 

few su; at onn o.bJut tllo atru.ctural. nenooto of the 
Tl01Ylllli£b 2RVI~W!OA •. 

'breo diotinot tyooa of or6Qnot1n 1 erlo ro ucts .ba.ve 

been iBolo.ted dur tng the 1nvcotic;at1on of the roo.cttorw of trior­

ganottn oarbox~latee with mercuric bnliuos. ~hoao po~ymoric pro­

duote on the bae1s ot ohenioal oompoaition and p~eioel properties 

b!lve beou formulated as [iPh!Jn{O)OB]n, [rllin(OB)2\JOOR •Jn (\there 

• 'b, l'r, Bu d R' :: H, ClJa, o2~) and [ ~n(OH)4]n conte1ninB 

a £ew phonyl/hn.l.o aen/03rboxylPte fl!"OUP8• It 1a to be noted that 

holl8V'Or ooroar1o h'llliloo renot with tr1organotin oarboxylatee1 
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1 t produces ona of tlwee types of polYJ1er and may be uaed e.a a 

very convenient r~ute for the preparation of thoao pol.ymerlo oom­

PQunds 1n good yiold. 

l!erour!.o aoetato and pbenylmerouric a.oetate, on tho othu­

lm.ud, rouot uitb tr1pbe~lt1n aoeto.te to produ.oe polyaorio phezvl 

otnnnoic oat~te, [ 1 n(O)OAo]n• 

A diaouosion of e.mo o tho struotUl'o.l aopooto on tho ba.aia 

of infrared apootrnJ. data ?Jld ePQrat1-on of u 1n.o dorivativea ~ 

be worthwhile. he noloo lnr ei ~ tt detorn1nnt1on of these nolymors 

o lld not bo ;10 ble boo uoe of t oir en trW. 1n8 , ubilit 1n 

co on o ;a-do oolvo :to Uld intuaibilit u >to J60°. t t:t be raan­

tionod t 1nt it 1a not ooible to ohnracto:ru.ao oaob t tlle r ban.as, 
the obercotor1t'Jn.t1on ia WJually bnaod o the 010 m a" oti 1 drl.t 

utd ot o toilta.t1ve nto .nve bee a Clo. 

lrrte aroyaas 

.A!haoa o~ ro lla.ve boon 1Q,l t d 1n tb rosot .. nw of rnor-
l~ 

curio o'llor1do vith tripllenyltin aoetnte o.nd tripheny'l,.. r.Jp1oAate. 

The 1ntm red aneotrnl atudy revcnlo that tbio type o.C oompound baa 

a str~nc and broad bo.nll at 3600-3300 om -l {fig. ~ . 6) nJ11oh may be 

attributed to -OH stretohinQ treque.ilOY• !rhio type of aboor )tioa 1A 

tlle bove mont oned ro81ou 1o 1nc11cat1 ve of the prcoe ce of 

;-~;ou-....SDE. eroup (106). 
'ou/ 
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Oompar1aon of m apeotruo of thio oontnwld \11 tb that of 

triPhellYl tin acetate loade ue to oonolu.de thnt tbe media ODd 

broad bn.nd n t 000-500 an - 1 o te 1 te origin to tllo i.Jn-v-Jn stretch 

a..7ld 1a 1n od o.grecoent itll the r311GO 043-560 om-1 rcLJOrted for 

OOlynor.io mono nd organo otEUlUOxonco by Brown, Ol:auarn. o.nd 

tmcbow (lOG). 

Dooa.uoe of t"1o oo or wo'.)arQtiou • t Lia t: '10 of VOl TOcr, 

thoro ro: n no n probe.b111.ty tbet a. fow nha~ oeto....,e/clll.orine 

to bo ad 

( O\JJ trotob) nnd v r w o 

u a.r ~ )()l mor. .!hie 1 

- •t 1570-1640 om-1 

b orntion t 700 om.-1 \ hioll bo 

), thJ 

th e 1a one an aboorfft1 n t t 110 rog_ , the oxaot ~Ul 

otroto!dng t're(!uonay, ho 1ovar, oouJ.d not be s1 od \11th oer'tain-

1'ty 1n. this X>lvnor ... he ol ant 1 tlllalyei of tL.ia rx>l ar also 

uc ~eots o r oanoe of n fow >hel\1']./i t te/ohlol"UJ.e c;rouns. 

It 1e 1ntereet to nota that tre .. :tneut of thie vol ... er 

u1tll oxina (a-hydroxy qu.1nol1na) pr!lduoeo two diatinot typo ot 

c:>mpoun4 vtz. , p~l tin obl.oro dlox:1nc.te , 1h3nCJJ.vx2 ~ 

0\\ OI-l OH 

,._o-~~~ ~~~-~1n 112 proportion. Tho iool.ation of lh,;dn010X2 
I -~o~ I 
OH OH 

I _....Ph 
reasonablY indionteo tbe reeQlloe of ~n ..... Ul gt\)U!> in the :J.ymor. 

;a.he stoichio totr of tho produota obts. nOO. o1~tioe 11btlt evory 

fi:ftb tin atom oontaino a phenyl o.nd obl.or1ne gr:-oup which o1Ght aot aJ 
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'term1.nal gl'OUpe of the polymer. ~bua the polymer probably involve 

:f.'ive tin atoms per moleouJ.e and the ~bable ot-r11oture ma.v be wri­

tten no baloo: 

·hio t rvc o.f »1 or han boon la ,1 toa in ho re ct ons of 

trlor~JOtlll c..,.rbox.:lntee ( >:t' io ~ou.p • h, , r nn.d oarboxy-

atian oJ; tri he~ tin ctato 1tll 

I!lorourio oblor1de. Inf'l'811od a oc tr~ of t 11. t. c of po].ynar1o 

C4110 da ,VO Ul Ofl bu e r t & 

c.., ;10undo. Jo·tnarla:un o£ I ! o 'lOOtrwn of thoao 10lymor r:1 t the 

oorreanoUd n~ trior~notin carbo.Jeylnte revoalo oono i ;'JOrta.nt .tea 

'ttu'Ga. • ~ b~.t · bro d bnu.da e. Y) Xl!l.r 1 1. these ol. nt 3640 

AWI-1 -)1 "l!11:1'1() _..-1 
'-'&<A ~ •• h~ Wh& n.t'() en~ lCtor ot1co of' tbe o-n ot etol W8 

oae of-dn.,..... an,;vk- oup (104) mil mnoe- 1 
.,......oHJUn-Br:>u 1a r>reaent 

1 "ou -r 1 ""oH 1 
in tho Be polynere ( fiB• 3.1). 

The two strJ.US bar'u1a at"-!5ftJ Clll-l SD4-1660 om-1 oay be 

oes1~ to the OOJ stretohinc node \'lh1oh olee.rl.,!,' indi~ tee that 

those vi brat" ono aro not due to f'ree oarbolt.) J..a.te crouns rather tban 



ohelatiDB or 1on1o oarbox_ylatee. ~ho rresonoo of wo ouch etretoh-

1ng frequency of oOO Gl"'U.P iJldioates that probablY tvto typae of 

000 group aro reaent 1n ttleae polymera, thour.;h the exact nature 

of those groupe 1e not knO•• 
-1 

!. C. HeJU7 8Jlll J.G. ltol'teo have aso1gned the 1080 011 baDd 

to the C-H 1n ~lane deformation oode and to be tho aharacter1at1o 

of f)heayl Sl'OUn b.Jjnded to tin aton. •ho presence of o. "'-'1000 c:a -l 

band 1nd1oatee tl o tJl'eOsnoe of euoh -:rouo 1n those p:>lynera. 

l.C.';)ller (109) asoi;uod the-450 cm-1 ba.nd in rtohOD¥1 m 

O.JOI>Oundo b the su.bdt~twmt aonoetivo 1Gb (B1 ) o f a ono 

substituent benzene. In tbie JOJ.stlerio o:> ooWld t! o ~a ~ of 

eli ;tttl,y shifted-- 450 <ml-1 band · be t ken a n fur her eviae!loe 

of nlleuyl.t:tn rou. in these ~nooundo. 

:.lover 1 mrkcra (110-"12) have ent1!'iod tho .J 0 ( n-u-un) 

vibration t bout 775 aa -i in b0Xaphanyld.\o't81a04anos . o nent1oD8d 

botoro tho OJITesfl:>ndina Vibration 1n mono dialcyl otnll .. &0481lell 

1o found 1n tho ranGe of 643 -546 a!-
1• uo tl'to ntr bro d banda 

t 58D-520 CD-
1 nraoent 1n th1a t rpo of volynor oay be aos1~e4 to 

J s( J.n"""\J-Jn} Vibrnt t.On a.e beonu.oe no othor otT.J~ nbeorption 1a 

axpeoted to ooour in this region. The lowerill6 of (~n-v-sn} .tre­

quenoy is probably duo to the proaenoe or ~sno~ riD£; syet• 88 

8Ufm8ated .- oawara c 113) . 
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It may be mentione4 that there le a mo41\lll to otroAg baA4 

at 340 e~~-1 in theae po1:iJnar1o o:>mpoWlde obtained fl'\lm different 

ouroca. ~ho o.Jn-01 atrotchiQB Vibra~1on uoual.ly oooure in th1e 

region. :But 1 t ia highly un1.1kal.Y this band -to be aee1~4 to sa.­

Cl atr.etoh1Jl{l rttration, t:or this band is alwaye preoeut wbat_.r 

Nl"r b the [JArt!Wt OUl!lnounde used for the rrepan.tion ot tbls 't;_ype 

of po~erio o;nnoUilA. uomparioon ot lR apeo'U-1.1:1 o£ tll!o type o~ 

ilOl:ymer w1 .11 thnt of un(VH)4 type and (O)OOOR' t D8 ot po)¥-

erio c..>nooundo J.Qaclo uo t, tont3t1veJ.y a.sel ;n th:ls MD om-1 bend 

to 'be aeeoo1uted 11th Wli- •h vibrst1on. 

vn ttl ba.Oi o ,. t 10 6bove e :t toood ., .ib t 1 0 

~ith che ioal oonoooit ou fJf ol t1o~ f ll on l tli r onnntc 

(wbioh rovidee an av4denoe tor too nreaenoe f one !ler\'.rl au.v 

"'Irt n ton) the bo.o1c strooture of he hsl\.7l ®r1vo.t1no a.:; n 

tw, ~atod 0 £ollO • I 

vn the basis of t bo a1rnlor argumonte he bl1t:tl o.nd pro _wl. 

clerivattvoa of tll1o typo of pol.ymo1.•e may be 811M8Ste4 1io bave tb 

above "type of etruotlll"ee 



o. l'h!la(O}UAo type w~ypwr1 , 

Tl 1e type of I»1ymera baTe been 1eolatecl in the reaotiou 

of tr1pbellyl tin aoe•te wi ttl merour1o aoato.tct and I>hen¥1 merourio 

aoetata. 

2he IR ~naotr1111 of thie nolymorio o.'mpound tunre been 

internretod ou the meie of oonparieon with tllo aneotri.tn of tri­

phenyl. tin aootate. l ,. bauds t 1670 om -l an4 1540 om -l may be 

aesi ~d to to ae'f~tric Ov 13tretohina n~ob ariaes oithor !rum 

ohal.lt Dl' r iu.ao oaroox 1 t ~vu u.. ...h • e t: 110 of oorbox.vJa. te 

tretolliUC v.lbrat O.tlS llBVO ol.OO been r ortod by c.• euarJS and hie 

Oo-\10 .. ers (lUJ. ' oo tw br:w a oigdty robabl' tho proeonoe of 

t\10 d1f'toront t.P >0 o ... o~~X~/l.ntG (;rou.po • 

.~..he 10"7 w-1 band ba att .. _;n.oll o the ,.. 1.u laue 

dofol'\'l t1on nodo of pb.etl11. croun (100} alld esto.bl1Glloo the preaauae 

of: ben.,vl ~ JU ill li~lio 1~ 1er • 

..!llo otr ,nc be.nll t 610 m-1 may be aaa1 1e to tbe -Jae(~-

sn) atrotolliug 1"reqwmey ao beoou.ae no ~1.\0ll etr.J belld sL..,uJ.I 

appear 1n th1a rogion (110-112). ~ preoeuoe of (-.~n.-u-bn) etre'tcbo­

lnS rtbN.t10A min1m1aea the I,Jl'ObaltiU:ty of oarlxlxyl.ate Bl'OUP to 

acrt ae Widal between tin a'tolle (18). 

e oent1one4 earllor., the preeenoe o:t 440 om - 1 bo.n4 ttu:-­

nlabea .furthor proof of Phea.Yl tin srouo 1n this oomoound. 

A me41ta abeor t1on at 2~ am-1 l!ll\Y tie o.oo1Ul0(1 to Vaa( ur..-Ph) 



I 

vibr tton o baa beou. eua >eoted W R. O.l?oller (109). 

A.i.no dol.'iY.ati.vo, that obtaiue fr~n tho 1"oa,ot10n of thio 

.POl~,lmer uith oxinc h'ola been eharactori.a<lli aa r?he!\Yltill eootate 

dioa1nnte, Pb;Jn.(OAo)~· l?bis obvioltol.y Gl.lM oto tho prooonoo of 

-:: h ~oup 1n. the po1yoer. 
'0Ao 

n the ba.o" o of the o.bove 1nforoo.tione tie, 11- ollor ( 15) • 

ool tl t t :11 
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