
I 
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Ul tt o oolventa \.ere ~lfiod o.n6 driod aa o.ou;t o.o.ed ill 

reviouo ooot ou.a. ~.b.o llOtr lour.1 otbor o bnd ito boilin )()J.nt 

00-80°. ·erour!c chloride (D •• H), ere :'ic ce a. to l • J a 

h~t.l.r.l o~·1 c nto ( !1ec1ol, oro drioci 1n ~ !.11." ov ~ t 10u 
0 

o 1 ,o tor £or twe. r1 ~ ltin 

•ll.J1.0( 

{ . ), 

• J, d b~ ltin iohlrJ 1a l l :a • J, 1 nr ~ 

1 ~ e • • u.oe~ 

, 
• 

1. r1 

b t 1~"' ct a o hoxa-

hG% 1 ot :w n.e o'L. 10 

reoryetalliood ovornl t1 n :ron l8tb&l0l dried :Lu. va oWl tor 

24 br, •P• 160° [11t. ( 5, 17) •P• 145°-14G.fi
0 ]< o~~d• ~ • . 25 , 

u. 4 . 2&., = 3 . 0 .JI nlcd. or o27n21WIJ.u, ~ • &i . M., H • 4. 00<~, 

l • 2 . 64 ) . 

D111hon,: lt!n a1o.d.noto QO r;>roDoroa fGllo ln .. the ootl o4 of 

oloon md :.nrtin (41). bo n _)auot .. oe r or.vatuJ.. .... iocd uovor 1 t1nee 



-US 'I-

:tram be~one, n . p. 002° [lit. (~1) m. p. 250° -003°]( ound: 0 = G4. 36,j, 

H = 3.65 .,, n :a 4 .70 1 oaloa. for o3oH22GD.OrF2 a o = ~.eo; , H = 
3.g:>~. u = 4.99P). 

~ . 

l1 h~ .. l in c11 ro ox 

0 "tin C1 1),. he JrOduot as lt.ood oatl od o~ on 

avor 1 t ne ,..'lt'l ttriod 1n v auun, •• 1 
0 

[lit. (1 J 

1 () -1 7°] ( .G? ' 

or d1 '1.6 1 ' .7 
' ~ 

• 

1.1~1 00 

ot fter t o. o bo 

~10° [ it. (20,~1) m • • 10°-'19°] ( 

: fi. 4 J hlcet. for .. l!I~q jJl\J 2U1. 

a G.3:J ;. 

• ..,. au , 
.rs1 , ,. 

e 1 

un6 v .. 

... ... 
• (t.) ) . 

I'!' • 
I ' :;: V• 0 t 

; \lc • 

-
int 

• n = -- ' 

ho o11vor unlto of oarboxyl1o aoide viE., acotio o!dt 

onoohlora aootio oid and ~ap1on1o 

11vor o~rb ato 11t oxoooo o tho 

o1d lit\0 

pr~pr1ato 

a~od by treatinG 
0 

cid, nohod tlfOUi 
ly • ith o.tor c1r1od 1n vncuWJ o doocriboti in 'i#llo liter t\11'0• 
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s.. henyloercL~r1o tril].uoroncotato, h!i60WUF3 • 

( proparod .ft-\>m hon.ylnoroo.u1.o 

o.cat ta, 11t. (Oti)] o.a trootod \ ith n ol1 ;ht exoesa of tritlu.uro­

cetio o1d (ti . • ) h.nn ro ullted 1n other, JhOJ.lS'lmorc tria trif'lu.o­

ro ct to ns fo c • .-ho pro l.lct aft r r c.r at 111 

• 
= 1. 3 ; n.lcd. 

cl~ e 

10 t • , ) . 
0 7 0 [ 1 • 

- • '1 ' ll= • , ' • r 

'· • • , .. 
' • 

• 

t 

b~.ono, 1 

eta. ( !'oWld# u = 44. 0 .J' 11 • v. 14 t 1 :: ~ .oai--', Ql • 14.79, ' 0Bl.o4. 

or ouy~2j,JJWeU2 iJJ.2 • u = t.W . 2a,., n • ~.5~,, t • 5 . 87J, a • 14.00 ) . 



, 
1 • .1. 

)11 ' 4 . 2 te, 
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9. 1\ . ,repnrat1on of ~lt1Da.oetato dioxinate, J.~b!Jn(UOOOlla)ux2 

by. tho rt!n.otion of ph!Dlltin ahlor'"'d1or..inq,to i.tll oUver 

ncoto.toa 

of oUver 

o.ootnto ·o,..o t :en 1n ou;J onoiou of 200 ol ,., no ! a ol d re-

f w. d or -" hl". ho ht.Jle t:ulut n no ov· 'IOro.totl d the csidu.e 

ao tro tecl tl, om .. one ll>r eov rol w1 .on. !lO b n:: one olu­

t1on ru.forde6 n yollo ocy ata lluo w 1 X>Wld tm r ci litated with 

lat-r le~D et•1o,... he ollo oom ~t>Wld on oovoral rccr tallioatLJn 

o/ ~trul th r 1 uzo a t lt 430-
0 0 
~ , e1 1. 4 e 1 

1 l. n to, n.( c)Ox • ( 'oandc • ' -- • o4 , n c 21 • 

I = l.uG: , = .70 ,. n • 1. 'l ) • 

fi • • I 4 • 

roo o~U:Lvol,S. 

91. ro 

ngetnte: 

.. 
., I If 

n .. oo oS: 41 honyl.tindioxi.rlato and 1.20 on of ben.yl.oercurio 

acetnte m.o tokon in o. ouo one1on of 200 nl motllOUOl ani waa re­

tluxod for 6 hr· he e1lvont illO ovnporatod o£f elowly and the 



yello-. eol1d uh1oh retninod aa treated eevero.l tii!loa .ith bot 

netroleuo cthor. 'ho trolouc athor ~lablo trnctiou nffordad 

1 . 2 ~ of di~heayl r~orour , o . p . 124° (m.o . p) • 

• Jm etroleum other insol~ble oolid •BB rooryotall1ee4 

eovar _ a tl' ~ e/petrJl&U%..1 other lloreby "'C pl'laJl.Vl'till 
0 0 

te ~- ~· 143 -~44 (m. rn.p), 1 . 90 3D ~forded. noet to 

10. ~o arntioA o~ 
..-.'til • 

bx ,lbg re 1otloa, of BbWLVltl.a ohJ.9rqA\pxil1f\$1. .l.th Simr n­

DioAAt•• 

n' er i.n a a l.l&-

1 of tha.nul 11:: 

o.tlttt~od LOr 4 tt'. !tor OJ 1 t o L .. t ro ot vn tc etJ'la... 

lOl reo 1.0 

ena for ever t 

o r 

t 

'.rD en­

o.; tl':i t on 

wd nrao1 ni tat• ou ~ etroleum atb .... r nf ..,r od yollo oey ~ 

ol1it .e1 d.n 1.~. 'l. .duo e.Jli after oeveral roory talliaa.-

tiun r~ bew .. o.ue/ etral. t or o£t rdod hen:;ltin ro~ionnte 

d!ox J.nte • n . n. 1322° ( uund• u • .thl. 19. ; t • 1.. 19, , • 4.~8 , 

Jn • 21 . 0u Jl Ce.lod. £or 027 ~2~~li2 1 0 = 5 1. 20: , H • -.~.36 • 

u . s.o3;, ~n. e1 .32 ). 
•v~ 

'he IR opootrum io ot own 1u :f.'ig. 4 . 2 tlll4 uv/ a Jeotrum ln 

f'ige . 4.8 , 4. 9. 



iig. 4 . 4 
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11. ~on!¥" :t1on of..tLo_\~tw mnpJll\l..or.gqogtntQ ~W~SI• 

"~n(\JOJOH2Cl)OX& by tho ro ction of phol:.\Yl tin _ohloro dioxtn~te 

,;,Ul\ Q.,ilyor ggnoOJ1lQroaootntrs 

1. 0 ho il !n ob.lor dioxin.: to u. 0 of Uvar 

onoohloro D 1n roo r11. \>f d 1e a eo-

ion fl e!l . or hr. h 0 Ia-J,Ol eva 

Jli a 1 r 1t 0 • a 

tion o tio tion .itll etr lo 

olub e .frac• 

o her yield­

stnl 1 t ou .1 110 VOl." 1 c 

0! n~ t e .\t 1 

' ohlol"l .o 1o • • 145°. ( wu\ • • 
3.GJ , - 4.7fi>'t ,)n .: .41 . .., od. r G 1 

• !' - • ). -
c> n 1 fi :L • •• 4.J 

r o otivoly. 

1 • 

of di henyltin d1ox~to ana o . 9o of phony]. 

oro 1o triflW)roacotnto \:InO t :OZ".l 1n ..)()() tll of ot l 

of'lw oa o 0 hr n .at r bath. tlc oe>lut:t.an o 

ftor mo t o a th.on llo J aryot lino OG Wld o roo1-

1 t<J.tcd l tl o~lllt on dw.' n the ro otion. ftor r: l tret.lon. tho 

Ollo OJ >Ound (O.BO ) c r oryo 112. d 1 o volume of 



I 

• 
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o honyltin triflua-

L>ll = 20.03,,1 ~nlod. for 02GH17Jno,.agF~ I 0 • G ~ . uQi .. , n . .... oo;' 
• 4.6~ • ~n = 19.9Q ). 

m and Ul(~oootra bnve boon 10. n in fi • 4.4 d fico. 

4.8 1 .9 r o~tiv ly. 

t OU ru.; vOX' t :.ot o ou:L.1 

h l.u. le 1 1.1 

oono(hltr t 1.)11. 118 0 )<Y.:!'\;OC roor t 4 u 

)Otro le n a thor nf 0 ·doll ) 0 M.n et tot 

297°. (Do ru - 4~.7 t = .4fi • • lleawl J 

... alo • or Ogel~!J nJ6 J2 J C ~ 6 .\.11 t R ,... .4' , 

2 . 62 ). 

r/ VI"l m and uv; apootra havo boau 

4. 8 , 4.9 rospootivoly. 

\) cne/ 
to, • • Go-

u. ·"'1 I - • n. 

d figs. 

a 



14. T't.tnaration of- dinrop1ountet1n. diox1nc:ta, • (0113 ~ooo)8unoza 
b.Y tJJ.e rrt'!~f d1qhJ.orgt1n, dJ.Qlt:Ul! \to_f1:fiD. eilyt£ ll?J'OpJ.gnate& 

1.50 g!l of d1chlor1det1n d1ox1Inte d 1.20 on of silver 

,ro ion:: te .c ·o ta te•'L iUl. 200 nl of et 1anol a.nd t\ oWJnonslon ;aa 

ref .u.o~ for 5 hr. he t l sa ovnllOr tod uff ~t .r the reao-

t on tho :vetlo E.»li le.tt na --ooted th :..Jt bo ~e:ae. ;~;he 

bo 1.'Jene fmot ton o t .L cJ.ooentratell th ah fi'orded 1.47 f 

"ella oo .10lmll. i c' >OLU.ld n cever :t " f'o 

be!l ene Be 1 . ti ioo o <'1 oro ioz ·tet1n diox" to, • • 266°-

G7°. ( oun. 1 ;:; u1. 7a , • • 7. , J:l .a ,, un • ~1.07, J olod • 

ar I -- • 1 .... J - .oo t -
8 tt. 

1 • 

J a a lor l u .. :J _. .11. l.V r OllO 

o llor::>aoet:1t ero · eu in 400 n1 of et GA>l ~ 1 llL .... I.ll'e ao 

roflllXed to 6 hr. he Jlveat a the .1. x.•o lOVbd b' ovaooration an4 

the yellon aol1d loi"t wns troatoa ~ t hot bamJ8Jl8 .... ho b&lUiene 

oolut on !lfter oo.J.oeatr tion ae mixed \•ith ouff1o1ant volume of 
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etroleuo thar horcby ycllo\; olid, 1 . 07 011 an proo1,i)1 tod. 

he Gvl1d on r or. tallio t1on avoral t oe fron bo~onQ{ euroleuo 
~~e~ 0 

othor 0 iel d u:ro b1c noohlOl'o}tin diox :to, •P• 1!06 -

07°. ( ~ound= o = 44. 00 , n • .:: 4 . G , un • 19. G..>J ; Calod. 

= . 7 , , n. 1 .93). 

Il 0 • i • 

4. ' 

16. 

0 1.n. 0 f 1' 

d for G lr. ftor f iduc 

d ne. l 

l 1 io intlt ' • • ft 

1 c o. 

t ith 

t 1, 

b 1. ono oto. drid inv ouum (0. '7 1). 'hiD 1aont1-

fiod no 1 ri di lll l 1ft oxit • ll.z..,uU on. oio of' m 
co:itpnr1eon 11th authw tio o pootrun. ( 'oundl w • • 7, J CoJ.od. 

for c12H10uno • n. 41.11~). 

h ntor ool :tion. .ao fo d to OJnt in taoo1 chlorid 11 

fl. cxco o ootaoOJ. aoot to, KOOOOits b qll311t t1vo t ta. 



i • • b or 1o 
UV r 1on: 

ctr of 

I henyltin nochloroac t ta dioxinate, 

II henyltin acetate dioxinate, 

III honyltin opionate dioxinate, 

IV henyltin trifluoroacetato dioxinste, 

V Diprop~o totin dio.innte, 

VI Diaoetatetin dioxm te, 

VII B1a oonoohl.oroaocto.totin d1ox1.Iwte, 

VIII Phenyl. tin ohloro dioxina.te • 

X Dipheny~tin dioxinate, 

DC Dichl.orotin dio:x:1nnte. 



2.97 sm tr1phenylt1n oxtnn.te tlaB d1eaol.ve4 1n 400 nil etber. 

~o thELt
1 

1.91 oeNUria acetate in 000 Dil of othor \ ae acl4e4 aD4 

the saspono1on o.e otirred or B hr t room e porattlre and capt 

over lli t. he o >l\rcnt •sa cU.otilled otr nn.d the J8ll0\ residue 

:ms tret'\ted euooeao1vely i th letroleum othur :n6 berl::eu. J!.be 

>etr.1lei.\tl thor fr ot1on aftot"4ed ,.oo 6!1 of a i te au lid, lll•P• 

120-1C3~ I iot on oaveroJ. reorylltnllia t1on h-om potrolewn ather 
0 

n 1t•sntif1 o 1 han.vl oeroury, tn•l'- 124 J ~ D1.ltad melt!Dg 

ooint deterrt ~ t ~n 1 nn u he.nt1o BM lo o d1 hen(l 0roury. 

ho ben;.oue JJl11bla r otion n lo. v 101~t on t.ror484 
0 

le 9 lrl Of yo lo oryot lino Ovll ,oWld, lll•P• , ... ~-~ • hi CO -

JOWl ou ev r ~ t li.a t uu .a. be ene CUl 1 nt11ie4 as 
0 

»h~lttn oetate t11oz1.nl ~e, .l'wn(vAo)ux2 , m. • 43-244 • ldeu1i1-

t1ed by m aosapartailll Ul.d m1xe4 meltiJ>.; t»int eter t tioA .,11th 

aut lo tio tta~~~ple. 

~he petrolem ethor a.ud ben~,.oue iwJo~u.ble .tract on that 

re 1ued u toYn.d to be iuoluble 1n connon or~d.o aolveata md 
0 

Wt\8 1Atue1 ble eYen upto 380 • :due ~ hi te oonpcum4, 0 . 76 81t was 

1dent1t1ec1 ae 1101.ymer1o ~1 ataunoio acetate on the ~1• of IR 

oomparieon d tb autbantlo apple snd rropara'tion of oxiDe 4ei'1Ya­

t1ve, vin . • PheJ.Wltin nceta.te dioxintlte, by the metuod deaor1be4 

in earJ.y ohsp1iera. 

,1berat1un of acetic oid \lae detooted durin the course 

of re ottoa. 



--1t1a -fdal .... u......... • . ........ 
IT Rb~J.Wl.'lla 'RU1 •tr M'Mt 

Y K)IJNploatftia ........ 

1'l 

ftl .. - ................. .._, .... , 

:a D1pii_,.\,1A atoxt.Jaa, 
~ Dlolla....u.a ,.,_, ___ 
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To a solution of 4 . 42 ~ o~ triphenyltin oxinate in 600 Ill 

other, .oo G'1 o lhenyl l49rour1o acetate (1s1) 1n 200 ul of ather 

1no dded. he ouopona1on \;no otirred .foP 8 hr nad :o >t OV81' it;ht • 

..:be o~lvout o.a tlio-.111 d oft. and tho yel.lo roo1 oo . n.o oxtracted 

aucoeo ivoly ith otrolom other d ethn..:1.0l. 

he ~troloYm etlor fraot.on orded on a lo v ~r t1on 

,.10 " of di 11h8l\.Vl OJ."'ur, identl-fiod b 11 ad noltine :oint 

ntic ea.. le. 

ho 1atl1nU.Ol fr ctio.u ou tr ot 1ll'.J. r .. otall.i 

• '0 of unrc·otod tr1 ho4Ylt1n o ( 1 •• ) 

he~ l t noo to i~J iL.: tc to h no 

e A o1nt 10 am. ton ._t 

,he ootrolel.l!l ether EW4 ethanol s.aa~l b e 

1dentit'i d BS oolymeric heey1. atau.uoio aootnte by 

:t un ioJ. e 

1.00 1 ot 

n..o. 
c . ~n e 

oomnarioon 

1t! 11 r t ou o £ ' OJl..Yl tinaeetnta aiox m; te b.~ onto t 1 tb 

It has boon obaerv"Od that he' tr1~lti.n ... tc te and 

'hentl merour1o noetBte ore reacted 1n 112 r tio no unreaoted tri-

he~l ttn oxinllte oo\ll.d be 1aolo.ted. ~hWJ 2. '72 an tr1phen31 tin 

oxin..~te and 3. 70 5r1 of phenyl t'lGrollr1o aceta1ie in ethor yields 

3 . 60 (7-1 ot d1 )hanyl neroury, 1.31 ~ Jhen.yltin acetate d1ox1unto 

and 0 . 72 61%1 of pol.ynor1o phentJ. otarmo1o acetate. 

In buth tbe renot1ona, the formation of aoetste ions mre 

deteotod by qualitative te ta. 
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""""' 
To a eolutioa ot 3.80 IJil o~ 41pb.,-lt1A obloJ.Iro oaute 

1n toO Ill e\hor, t.f6 tJI o~ '[1Ma.yl a.-o~o aon.&e ia 301 111 ~ 

niter- alcled. !be rat.xture - a~UTef. .tor B _. a It Oftll 

nJ.gbt. be eul-v.W- 41.U.Uel ott aa4 'be ne14•.,.. tUn 

.... _. with pe'filllol.- nh• m4 •ta• ith hot .. ,.~. 1M..--
lAna etMI' fftot1oa atto"-1 a!.6 p ot clipb.vl MN&&7 (a ) • 

be et~l traotioa on traotio..:L C117nall1eatloa at~.-. a.18 
fJI ot ~ mero\ll'lo ollloz- 4a, ••P• tall 

0
, 14eatl.fte4 ¥ .__. 

aelt1 point 4eteftlt.u.t1on 'th an as.&'h•t1o -pl• aDA 1.88 81 

ot iJheoyl till aoetate 4los1Aa1te, ide 1t1t1 4 by IR o .-neoa Mil 

4 "!181 llt no!Jlt de1;erminat on i'th ~~n"io 8a11Pl•• 
be petzrol- nn• WIA tbauol 1uol"111.• A'aat oa-

ltt.U1t1e4 .. po).ya.-io PMDr1•taono1o aofta'ht. o.ae , - -
PI'Oeedm'e aeBt1ou4 -.rau. 

fM ~nation of aoe•te 1oA 4\.&1'1 .. ittw ~10A _. Mho­

_. .ualitaUftl.y• 

10 liZ 2 

In .. W¢mdMR " 1 IMWhhll .. 7 7 , •Mut'f 

t.fO 81 of vt~tia ea1U,l&lt.IW4e - tieml.ftt 1a 

400 111 ettwr. o tbat 1 ft 81 of ... &afto ohlor14a 1A 100 Ill. et 

eth• • •• a44ed with etln1A8 M4 tbe .tll'rlag eoAtl.mr 4 = f • 

Tbe t»1e eolutioa wu 1ibc ftl"erel wbenlllr a p0~ GOaJ8 

O. G9 ~1, 1ntuo1ble 1loto 3tJI)• an4 1Mo11lble 1A OOIIDOA orgrd.o .J} 
vonts una left aa roa1duo (18A). 



• ep~C'ttJO O'f.rno~om 1'U\) 
ep..tqa tvt£o"'l'l£ t.rJ~ tlVoq6~ J'O u«n~o o..t ~ mo.v 

'P8lJl qc "< "'tr oo otamcted #0 ~oed o1•'V • 1 

.... 



!be ftlV.te oa worJdas -., tollo :dAB tba pi'OOedta'e ctuw1-

be4 1A Obapte II y1e14ecl ._._ tollowilag G>apowa4a1 

0 
1. r~urto obl.or14e, 3.01 Silt ••P• IDl (•a.p) 

• 2. Vi pbMJ'l ttn ohlor.La., a.-. •• a. p. SOl (a .. p) 

:s. &lll1oylallel\1de- 1~"1t1e4 • qualt-.•1•• t•t• aa4 

1t• boll~ notnt1 ~P 1'11° (67) 

~- POl.lmeria material hom ita •l••~al aoalyllia aa4 Ill 

s eov.- (ftce ft.lO) - .totaac! to be •aeat1al.l7 .a(Uil)6 OOAWalnt ag 

a .tew eaauta tll'uti•• (llo\1114• a • a •• , H • 1_._. a • ae •• ). 

3.63 

tiD. obloride an(\ o~ wn byc11'ax1cle 1n ether/ ,.'- 1Jtture) aa4 2.80 

lJl of ali»ariJl Jere m1xe4 Q68thC ill 400 tal Elle1i -.aol and rea. ... 
eel tor G hr. ... ho w le eol.n on waa then fil tere4 awl t.lw fttl14• 

waa treaMd 'h bot beU-. !the bmaeae eol~ ~ aftoz­

ae« ·--.~tta, ••P• t'IA
8 ( .... p). be reeidue (80A) thu 

oMaiUI •• .to•d to be lahd~• ~ 3«J
0

• 

'rbe origiJ:aal .fUtra'H wae eYa:POate4 11o ~ aD4 'theA 

vmte4 with *--· TM ...__ eol.a&ble haet1on attodel a reel 

DMdle ebal*l or,.tal~U. eoapo..a (lOB), ••P• 21•816~ .nee 
aenral reGI')'8taU1aat1on from bcaeoa. !fM ...__ iuolabla flu 

tion waa aaa1A aa !AtWI1ble ooapoua4 (800). 



• tt.• • l 
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~e rod oo!lpound OOB mw idontifiod no s d1ph~ltin 

alizarin oom lex havin; the f'olloui~'l £ormulaJ on the ~1• ot 

olonental abalyoi' and IR o ootruoa 

(gouz:W& (J a 00.78 ' • :J.~2 ., ~. "-# .7, ;: uru.cd • 0:!. u~G 16'""l'W41 

Gu. 
iJ ' = J.rn!, , sn_ 1ve2 ). 

ho inCrnr d o • 4.11} on c ni' ' n the 

o ootr 1 nrtn t) 0 u l ( ) 

ht-oh 1Gtif1od t t: h}•aror 1 u 0 o.U. ..r n hnd en 

utili ad 1n tho o r.1 lox .tomrltion. Ueo1de this a nO\ baud .no 

d t 1 0 -1 
• 

Bo 1 -,tad 1 th oertatlli y but • b3 a..~o1 to 

quenoy 111oh bad oen 10 orad thro u ::11 oo-or41n tion. 

'he oharactorlon.tion of tho oonpounde 1COA and 20c oorc not 

noaeible, however, th1o ree.ot•on 1o under further inveatigationa. 



3 . 00 ~ of tr1pllall.Ylt1n byilroxido ~ae troatod w1t)1. 2 . 25 ~ 

of qulnalt.cnr1n in 400 r.ll. of tho.l.iOl. ho ;)lution o.c reflwted 

for G br and tho oolvont BS oorofUll.y umped of£. ..he oolid as 

then dried 'in va.ou\6 o..o. ~ e1 1 d .48 • .ho looo 1n ~e1 ;ht dWt 

to tho ro ct on indicated the fu1'0atiou of a volatne rodt10t. .ne 

v 1 t1lo a- duot h.'14 boon 1 c tt · f:ted os benZon.e 

otr1c toe~ u a ortb 1 ter n. 'he c liu 

0 

oepy ta lt oo r l£1t' v lurno f • • • 
d ho violet ~ o &OJ\ obto. d n 

ite or 1n or 

e -

be I.ynor fro 

1 

un on. ic of 1l o rtn t 1 • ) 

!'"\ roie hno boon tont t1 voly £orn t ~ bavin[ the 
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(l:'otmdl o • 43. 81 , l:I • 2 . 30,,, 

Thtlt the cL>npound oonto.1n.oa two h&QYl ou~e ~or olaoLQ.e 

ne verifiod by deary tion of tho co Pl.ox ith orourio ohloride. 

hua tho OJ ~ax yielded ate 1oe two on\.ti.v 1. 1to o£ 1hauyl ero~r 

rio ohlor1do hw1 i·t 1M rofl.wcod first \lith one oqW.valont of 

or-om ic obloride 1n e'tha..lul. and theu ·1th exoeo ... tho merol.lrlo 

oblor:t.de. 

1 t B -.-,a.r tu.o od 1ere h t d • r t ' in an e.lr 

oVOih otlw.._lOl aGd 1n 1a iuv oti tion ~ of •• / •• qQQJ.1ty. 

t ro .. ora JJ.o vr ;r .. c e r ben-

one b .. ul tr 1 violet o otra in t to cgion ~27v 4.. ond ere 
/ 

f'or llr. h iliat1 lato wao "l\Ul f<JWld to be ~.one froe by the 

1.00 ~ of tripbel\Yl.tin A.vdrox1de and 0 .76 @1l qn1qJ1aU'iA 

was t.alcen 1n 100 111 of methanol aJl4 \'1&8 refluxecl for I br. ~he me-th­

anol wae then d1atillod oft from the m1xturo campletely. After r.­

quired dUuti IJ J. t>'i th netbaaol, the absorption spootr in the re-

81on 230-200 Tttfl- .an oarofully oaeuroa n1 th a llo~:onn D'D-2 apeotro-

hotomotor .... 'ho opeotrw ..:,ae oom.plotely 1dent1ool o1th that of •• 1 . 



,'1~. 4a13 Ab:Jorption. npootruo o£ tho distillate of tho roaction 
of triphoeyltin h,y6rox1de and qn,naJ 1zar1n (ao~id lirle) ,. 
~he apoctrwn of pure benzene (dashed lino) 1n. the oatne 
olvont ia ell0\-7ll for coiilparioon. 
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benzene taken in tho ooae oolvont (fiG• 4 .13) • thus dooonstrating 

the foraation ot benZene 1n the reaction. 

separation of be~ene by frn.otionnl Mat1llat10n from 

otllanol ·,au not foaoible booauoo at tho vor.y lo. b~~one content. 



vm- u 

D 1 ~ 0 U ~ U 1 U i 
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The reaotiono ot .L1hJn(Ol)~ awl (,'la1il»lX2 with silver 

oarboxy11tea, AGJC\JR aay be represented by the :toUowi..De •ohun.a­
reaottona: 

It ia kno ru. nt tLe elaot_ro h111c &ttao!>; at oarbon a'torn 

rootl! b:Jnde4 tJ tlll at Jl!l a~ cleave the tin oarboD. b.Jnd all 

:vo ba!!" e "-Jnotrnted b· tho ooot one of trior satin carboxy-

1 tee anlto do al"1bed 1n eotton u. ~ t~ ~ nc ad-

tn o a o t pe o... eaotion , r 3Bn.,t1n oarbox l te ox_ :tes 

--:vo boon ~"mll\l8%'ed. 

hws • 
~till.JX2 + ,hlaJu\JR --~Ill" hJn\~vvR}\)x2 + h.,.. lB 

~he above reaction may be oonvenie::a:tly used ns a r.Juto for tbe 

preparation of phenylttn carboxylate d1ox1Dateo' 

Reaot1on o t triphe.ayl. t1n oxinate '\:1 th ~~erour1o acetate pn­

duoee phen.Jl:tin acetate M.oxi.na'tel t'hJn(vOOCH3 )0Xa, d1pMIQ1. ..... 

ouryl •112fi8 nnd polyncr1o ph~ etannoio aoetatel[.~.·h:ln(O)vAoJa• 

CoM1dor1Ai:1 tlw ato1oh1ometry o the prodQOte o btainod the follow­

inr, meohaniar.t mny be proposed• 
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2 "'h3snox+2tig(OAo)2 
--~~ 2P~~(OAc)vx + 2Pbllg0Ao 

2>~~n(OAo)Ox ---~b- Pb2unOx2 + ~Wl(OAo)2 
,~Jnox2 -t- bRgJAo ---&~ Ph.3n(OAo)OE2 +.Lha11C 

1Wn(OAo)2 -\-! bllgu c ~ L11Jn(OAo)3 +PltaR6 

--__:t.~ ~(v)OAo + 2. oJU 

\h over all ran-ctiou ia 

rna 1te of uur boat ef ortn, it baa been oboervod t t ho ro otl Ju 

of tli lh&ll3lt 1o chlur) ox ,_., te, ~t....ill l)Jx 1th rx~t uu1un oe .. te 

lroduoae onlY a1 ha!.Wlt1u diolti.nste 1 hr,~ ~ 1 h~ltin 

oxide, ~~J lnotet!., ot d1~l tin aoetnte oxtnr ta, ~w(vAo)vz • 

1nbenylt"n Bcetate o.x'~u: te 1o T)r()bQbly WlStablo and may redi ... 

tribute as follows• 

... he overall react' on 1a, therefore, 

)b21Jn(Ol)Uxt ~\JOOCH3 -~ .th2Jnox2 t 'h2vn(\)Ac)2 



••••Fltt.a ....._._, ..._..(oAe)8 tbu pa4Uiel ....... llrll•· 
~ - .. flla&AO• ........ ·~ ........ ~.. al• ........... ... 

.u.~ ..... t.e WMI Ia PI•• •I ,. • ..._ .., ... .._ - ..... .. 

U.. et PJiala{OA•)GIIla tJaa ••• .. 8tap •~ tbe MabM'• A_, .. 

• .1.nifte1 • 1111 lltltta ..._..._, iMa(OAe)a .....,._ u JMr-

.-t.o ra"" ••••• ... ...,., [ hlr&(o>u.]ala) • ....... Ia 

..... lMt ..., • ... ••t•1• •• 
-. .no• ••- ..sa., [ rtaa(o)OAe]a• l'W~ Ml 

...... Wl1- ...................... t ... ,._ .... ·---

ol tftvNftJ'l.tia oaiMte .U ,._.,.. ......U ...-... (1fl) - .a.&­
~ 

lar17 ... ap1a1ul 11¥ .. ...... • • ..-...s. .... ·~ ... , •• 
A 

Al• '• Ill .... o1 ~- ..n1oa -.. ..... 1:. pJPO,.ntou el * 
.._ ~.,..._- .... tM J~~Ntiln• an •••tla1U - ••• -t-- ,_._. ·rrra1tel WIJIHIIJ11.tia _,_ •ll.t t. ..... 

eL !Jd8 lDtioatN t1aat 1M .,._ ..nsaa .s...,. .--aa sa ' 1 

Aa 1 .. ••t1As ~-·- Ia •'•n tel SA ._ ...... lletiJa• 
MJit.,SU& ...... •1.aate. ,....(Ql)Q& ... phJI- •111..U alltdlt 

IWiriA .. Ia tldtl - Jbllll ar...S.e tlil.ori ... .._ Ia ,_I !Ill 

..... 1Mtl ..... ..CCMo)llla - [Pilla(~)~). OoMII Ill 

• atl&lldJaJ., ~ tbt JWotl&ote o"-'-'• tU toUcndaa •*•'• 
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2 ~Uil(OAo)O.X: 

........ 5-

h n( )U c -t ,.. WI i.J. + h,._ Ig 

ro t ono rc c 

o • 1t). gr eon, to ex-

chlorine-e.cst to c 

atuln e<l i t te t the me~d• D. 

w, 

... h e loctr nio abeorption eotra of the four ~tin. 

oarboX3late tioxina te nna three b1e oarboltylate tln dioxinat;e are 

sl ovm. 1n. t1aa. a.a and ~.9. J:ho apeotra of ~~n(Cl)~2t ~taa0x2 

and ._,12~2 have 8l.BO been ia.oluded in tho ficm-ea for COf!oo.rieon • 

• 11 thoae apootra are ctmre.ctor1aed by an in.tenao baul~ntion bnD4 

i.n tho region C46 a ,.,.. to 2"10 m I"-and a broa.d bnn.d aro'Ul1d 300 m r- . All 



tlla epeet.ra -.. be• •-a&'Nd 1.u MtbMol eold.&.OJUh ~• tata an 
..__1A ~e-I. 

OollpO ... .A - (la af'A. ) 

:J..._(OOO<Dfs)~ ...aeo ( ft} 

bSa( OOVOJiaOJia)GIIa 218,110 ( f6) 

~( 'UO~Ol)~ 1Htl80 (3eft) 

baa(v\JJOf3)011a 280.110 (4j.89) 

( OlfsOOO) ~-~ IDI1 380 (.,.70) 

1Ht380 ( .'10) 

••• ao (aero) 

P~(Ol)0.. IH•380 (S.ft) 

PJiaB ... aeo,.o ( 98) 

~ ..a. 



'lhe olom~ cs1nUarity i.n tho epootra of the onrboxyl.o.t• 

d1oX1natee nnd d1plwayl't1D. d1ox1Da1iee not only 1n41oatee hua 

ooor41nntio:n nrolmd tin atoo btrt also a geD.Ciral. aimilari'Q' la t~u 

struoturee • The opeotra. of ul2vn.JX2 1e hovteYer, olightlJ 41ftereat. 

lt oucn 4otailed otruoturee of ~112UDOx2 and 012i..IDOx2 are not klaowD., 

trana OJilfiGuration bile boon au lJII!Ited ror the fomor on the baa18 

of m, I.tm, d1oole "ll>ment au.d o t1oal reaolut.10n at i.oe (60) an.4 

c1e oontiguratiou. !or the 'latter :t:rom m stad1ea {41r). ihoae con,. 

1~ernti >M R l oat rv.nn c.Jnti ':nratlon £ar the ~1.t1n oarboxy-

1 te dioxin: te • hJn( ut.A>R) '-'l2 nnd oia for tho bia ourboxylo.tet111 

4io .in te, ( ~ '\J)2.;nu~. ;evor, ·1o onotanuo or risorouely 

deftn.od oie d traue forma S.e mbab"J3 m~ a 1 via. of 

be rooe t str o .uriJ. det r::Unation o£ o2 n ~4 qy .,~ er ( 11) .. 

This oo!'l -oWld io' ae believed to have a ana eo try .Lr Jm 

v rioue 1J.owaioo oho deal et\141ee baa bMD shown to poaeeee a highly 

41etorted structure hero tho terme o1o and trane ba.ve 11 ttle rele­

Vllllaa. In f'o.ot, ohl mper (11) baa interprot tho otru. are of 

'ee:..~rwx2 ne fterlved fro~n a distorted tetrahedral ett•uoture. ;,;l\e 
of "'~ VDN\cJ..n~ 

ooeeibility 1n th.o an.:;le bet'.Jeon the planes of the two ox:iml.te 
" 

~upa oannot be ruled out. ~uob a variation \'fill alter the ate' 

of 1nt ... otton bet\,-eeu the tv1o oxinate f!:N upe reaul t1De 1n al1{jlt 

oh!.tJll.~8 in the UV o.nd visible opeotra. 

~he m spectra have been sho,m in tig~s 4.-1 - 4. 7. 

~ ao(uCOJ freqll8Uoios in oarboXylnte oxinates in ool14 baa• 

(nujol mull) toGether ui tll t he oorreeponfii PG triphel\Vl tin oarbo~­

lntee ore c;1ven 111 tabl.e-I • 
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Tabl.t=II 

CompoWld 

ii.Jh3SWJOJO~ 1MO 

• !JaSIWO'->OHgOJia 1538 1832 

.h:i JIW JJ~Ol. 1676 1862 

h:1\.J~l!J(h}C?3 1650 1'72 

'hSrl ( OOOCHa) JX2 1645 

'h: n( Jfl00HeOH:,)ibt3 1645 

'hJA(O JJ0Ba<t.l.)OX2 1072 

h3n( :v IF:s)Oxe 1726 

(OH3J00)2~2 1610 

( CII30JfaOOO) ~~2 1660 

(OlOHaOOOi8SaOx2 1'100 

(a} aol1d 1n Jal.3ol 
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..J ae (uou) in tr1or~not1n oarboxylateo ore usually in the 

range 1648-1850 om-1 and the lo.atr~.J-Vaa (vOO) in aol1<l pbaae 
1\ 

has been attributed t'J the .fomation o~ intermolooular ooor4ina,1oD. 

(58) by the cnrbo~lo.te ~upe. In ~.Jntraot to this vars(vOO) in 
1'1"\ 

ol1d carboxylate oxhu tea ore :to\.Uld tbJ region 1G4U-1 720 ca-1 
cw.d 

1\ 

ore very nearly equal to ..Jne (\JOO) in be oorreopon61nc trioraauo-

tin o ~rbo l! tee 1n o~ solution. 1he l.orce ina oooo in. Vaa{OOO) 

in m~ orn aolid to olution Moe {by b"ut 100 m-1 ) ban been 

1 :tar r nt of bQ 1nt 

n oon qwant £o ~ t:wu o~ oJ.ooul. 

oUl r coordination 

t 10n bridGinc; (or 

n oh l t c b :1. e ~ou s ( 0\.1 nr ble J ·tor ty o oorbox -

la.t 1t'.JUpe) 1u9). ho cloao oort•eapondenc bOt oan V o (uJv) 

) 111 

l taa in olut ou t indioota.o the boeuoo of br1d{Ji.U( r ob la-

t1QG OBrboxyl.ate ~a oa in o fomer. 'd.teoo OJnpoundo• therefore, 

forr.1 illteroolecuJ.ar laid oc in wae oonpoun4e may be ottribu.tecl to 

the oonpnrnt1valy onk donor property of tllo onrb mrl oxyc- aa 

wel'l aa the acceptor propert, of ol.reacly bexa ooordillated tin o.tom. 

illle etfoot of subet1 ta~tion at tbe o<.. -carbon ntotl ot tbe 

cmrbox~ te aro p tn tin oarboK\'J. te ox1nl tos ls ansJ.ocoue to that 

obaorvod in oinT)le tin oarboxy1ntaa (59) • hue vas { uco) inO-""easee 

in the sorieaa 
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This trend 1e t~ofore, due Mainly to the Ul.ductive effect of 

tho eubat1tuent grou.pal increase in tbe eleotrone~tivit:Loo of the 

subatituct ~oU1>8 leade to a l.o ,_. o:..ntr1but1on by the po1ar 
J~_..,......--0 J-

atru.oture 0-~ o.nd therefore raieeo V&D (OOo). 

'he renot on of orou.r1o o)llor16e ith tr hca.yltin oali-

o lSlde~d a b aar blo to 110 oo e :.1ng roe.otion 

)Uta 

o ord t d til 

to ar he o hl.oridl • 

t1o f th ~rod~ota tu t otion 't n 

tri Olhonyl tin L1 l doll:! 0 00 0. X e 

u oe of r ot1ons• 

+ 
heun( U:)3Bl + ;)h,3sn;;,u~ hJ 01 -t- ~[.)ll(ual)2 

h2 n(Jal)2 + HgOl2 -+ hiJn(Ol.)uaJ.2 + hUGOl. 

hJn(Ol)Sal2 + 'h3 ar&ll&l ~ h36nCl + PhGn(Ual)3 

( horo ~1 • - oan.otw-2). 

1 la.r 

t. OB-

'tM ollo-
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Reaction ot tripbeQtl bydrox1de with allanrin (1,2 411Q'4ro­

xy anthraqldAou) produoe• a')nong other produ.o1ia a uw diplwiQ'ltlA 

a.li£ar1n complex. berea& the J.-•ot1on ._. .. 1ir1pheoylt1a a.,bos-
168 ond quinal1Znrin (1,21&,8 tetr~ttroq utbra(!uinou) prod.aoee 

a JO~ric or~tin cum lex of qutul 1Sar1n boae ~omtAla ha• 

bean 'tentatively e.ssi~ aa £ollo.nJ on the basis of o1eanta1 

analyo1o, oher: ica react OJ18 ow\ IR S-:-Jaotroacopy 1 

:.o ovor, it be meut ionot\ tl t bi>th o£ tbe a bOTe :reactS.O 

ore er :l.nv atit;atio.a 1XJ chcracter1 o be 

ot to mat ion wi ~ oart&ini!i, • ~o'hinB more can be eaid bout thoae 

reaotiou at th1a ota.ge. 



- 183-

1 M 1 g. G -
1 . p . l!uber anil .~oar 

4-i> e -·~ 
~..Okawara 

, 'f. 

• . llake, • • ten 
• • te 

• ·~~ • • i!>OM and 
• • oea 

G. lj_. .tkndn n4 

.. • 

7. 

;1.1 

.,. 'td • 

1 • • 'Oldoa1 

11 .. • 

12. • aa. 
• .ita n.ra 

• ol1or tmd J . I. R. Ul'l41ok 

• OAura nd . \JI:awara 

1 '1. K. ~a ,akf\ni ond 

i. I I. 

J.ur~etal t:hoo. ~ G, 
128 ~1986) 

Ul.l. • .bor . vac. (J ) t 
®, 2693 (1087) 

d . ~ au.~., 7. 0 1061) 

J .. l.nory,.! lWJ. . h • 
t 1• \.1 ";') 

1• • ll 

J.\Jr~tle 
159 (19SS) 

., 

., . 
•• • 

• 

l1 ) 

•• 
(1 fll) 

......... ..,..~.batr . , GO, 12051b (19M) 

) 

J . Or[1.UlOI:lQtal. U}l • • G, 
43 (1966) 



-184-

18. 

21. 

• ~nuro., 
t1 ~..vlm nrs 

3. tt1 

24. • • 1, ot 1 

. . .. • aul.S. 

• • • 

• . .. • • 

2 • • • k>Uo • • 

30. in, •• 
03 

31. • iolon n4 • JrOober 

32. J . • srdeU 

"'~· I.l.Boatt1e o.nd • il.oon 

• .J .. • Vnn a r orl:, 
• · A· :.A113tan ona .J • 

Janseen 

as. • uJ.rrae 

hem. botr., ro, 12654 (1 63) 

h . • hco1o, rth ~ 
mvero!t r' w.dio. ( 1070) 

J.w~m tal. 
404 \19M) 

uart. ev. wllilbn) , 
17, ~li2 (1.JG3) 

'-' • ho l• )()Ce 33 {1 )o ) 

• h • (1 6 ) 
7, 1 

• •t: {1 "' 

• r • 1, 
112 (1 

l om. ov., 60, 41)~ 1 

J. • b .w 

) 

) 

•t 7, v015 
(1:.100); J_, 3U1, 7t.Jv (1 

O'rGBr:j(JJ.OOtftl. hoo. ov., 1, 
465 ( 1916} 

) 

J . Or ~metal Chcn., 9 1 89,196'1) 
10, 5 (1987) 

J . heo. uoe., 2000 (1061) 

b1o1a91 lG, 10 1062) 



........... 
-. ,..... ._ 

• < 
. . 

~. ~ '~ . 

• 

.. 



5 • ~ .J. oenk 
onney 

54. J . vtera, Y. . 
. ~Bnakn 

• .. • ot v 

50. 

• • • 

• 

• • Jlj • r 

d ..u • 

aook1 

• • l. 

• • 
• • 

-1BG-

.LiJOr~ ubi ot • , 1, 
'194 t1967) 

d . w. • • • • t 72 
(1~2) 

• • t 

1 

., It, 


