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All the solvents were pwrified aand dried as montioned in
previous sectionas The petroleun other used had ite boiling polnt
80-80°, lercuric ohloride (BeDeH), merouric mcetate (Ha) and
shenylmerouric scetate (Risdel) were dried in an alr ovea at 106°
for about 12 lw and kept in a Weoicoator for use. ‘riphenyltin
ahloride (Flulm Ael)y diphenyltin dichlrodie (Fluka Ael), alisarin
(24i8)y quinaliserin (3:2) and silver ocarboaste (Seil.) were used
vithout further purifications ALl melting polnte were wacorrectad.

The various compounds used ia the mreseat luveatigation
were prepared as follows:

1s ‘riphenyltin oxinate, »hgsaux:

Iripheayltin oxinate was prepared by the resction of hexa-
pheayldistaunozane wvith oxine in warm methanols fhe product was
reoryatallised several times from methanol and dried iu vacoum for
24 hry mape 150° [ 1180 (8, 17) meps 245°-146,8° [(ounds ¢ » 65426%,
H u 4e26, W g 3:05%) Oalods for CppllpySniily C = 65.640 H = 4285,
Nz 24840),

2o Diphenyliin diexinate, PhgSnuxgt

Mphenyltin doxinate wvas prepared follouing the metiod of
deloon and llartin (41). The product was reorystalliced soveral times




1P

from bensene, meps 258° [1it. (41) mepe ﬂﬂo’-ﬂﬂ"]wﬂus 0 = 6443658,
H = 3485%, N = 4.79%) Calods for UyoHpotnlglip 3 C 5 G4eR0%, H o

3e985hy U z 4e99%).

Diphenyl tin chlore oxinate was prepered following the
method of Westlake and Martin (19)s The product was recrystallfsed
soveral tines from beazenme aad drled in vacoum, meps 160" | 144(19)
mepe 165°-157°| (Pounds ¢ u 654675, Il « 34665, H & L8953 Ualods
for gyl gIRHCL + O u BBSTHRy 1 @ 5eOThy U = 3,097)s

4e ma.vmm ddoxinate; Q&a&l

shenyltinchloro@ioxinate wae prepared by the resction of
triphenyltin oxinate with merourio alloride in ether (£1)s lhe pro—
duct after recrystallisation firom hensene had ite melting point
218” [12%s (20422) meps 218°-210°| (oundt G o 554485 1 = 3,05,
§ = Dol mmm%ﬁﬁﬂ I 0z 854008, H g 2308,
How B89,

The silver salts of carboxylic acids viz., acetic acld,
nonochloro acetic moid and proploadc acid vas prepared by treating
silver carbonate with exoess of the appropriate acid, washed through
ly with water and dried in vacoun as described in the literature.
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8+ ‘heaylmercuric triflusroacetate, Pmmgi ]

+hen phenylmercuric hydroxide [prepared from phenylmercuric
acetatey 1ite (50)] was treated with a slight excese of trifiuoro-
acetic acid (Eef.) than re ufwed in eother, phenylmercuric trifluo~
roacetate was formed. ‘he product after recrystallisation from
ether furiished pure products meps 124°-126° (Fouwsd: ¢ = a0
H = 14235 Calods for UglighgugPs * O = 24e6liy K m 14285}

ohenylti -nnwlm was wepared by dissolving
riphenylts i w in msmu (leile)s The green com-
vousd wee voorysteliised from ether, Mepe 170° [ 144 (66) maps
167°-169" | (Younds © = 65,945, H = 427y Gu = 244904 Ualods fov
UggllagoBnly § O = 63,740, 1 » 4e805, in = 20:8350).

8. Dichlorotin dioxinate, w :

Mohlorotin ddoxinate was prepured by treating anhydrous
stanngic chloride (“lukta Asls) with calo ldated amount of oxime ia
bonsenes The product vae thPoushly washed with bensens, methasol
otos (Fownds C 3 44,905, i & Jeldiiy U = 54685, Ol w 14,7955 Calod,
for Oygllygiuughp g ¢ U = 45260y H w 24050y H = 04875 Ol w 144805)



It spectrum of phenyltin acetate dioxinate,

phsn( 0COCHg ) OXge

IR spectr
R g, Barists Whsiseate dlsxiute,
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Juis Preparation of phenyltinacetate dioxinate, PhSn(UCoUig)oxg

1.30 gn of phenyltin chlore dioxinate and 0442 gn of silver
acetate were taken in a swspeasion of 200 ml of methauol ond re=
fluxed for 4 hr. The whole solution was evaporated aud the residue
mas treated ith uarm benvene for several times. 1he bensene solu~
tion afforded a yellow orystalline compound when precipitated with
petroleun sther. ‘he vellow compound on several reerystallisation
fron bensene/petroleun ether mixture had ite melting point 248°-
244, wetating 1404 Sn and wns 1dentifiod as phenyltin sostase
dloxinate, -hon(OAe)Gxp. (Found: 0 = 67:75:, 1l = 4s040; Sn = 21.59%;
Jaleds for OpgHesnlgiy ¢ C = 87,064, Il = 34700 Sn = 21.875).

IR and UV/ Spectra are shown in fig, ded and figes 448, 449
reapoactively.

98, ‘reparation of pheuyltin scetate mmw

2,00 gn of diphenyltindioxinate and 1+20 gm of phenylmercuric
M-ﬁmn.-Wmotmnm-gﬂm
fluxed for 5 hrs The sulvent was evaporated off slowly and the
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yellow solid which remained was treated several times with hot
plt.l'olm ethar. The petroleum ether soluble fraction afforded
120 @n of dipheayl meroury, mepe 124° (memep)e

The petroleum other insoluble solid was recrystallised
several times from beasons/petroleum ether whereby pwre pheayltia
acetate Aloxinate mep. 245 -2’ (memeply 1490 gn vas afforded.

1 GOl

1.00 gn of phenyltin chlore dloxiuate was tacen in a sus-
sension of 0454 gn of eilver proplonate in 200 ml of methanol and
was refluxed for 4 lw. After dompletioa of the resction the metha~
w0l vas svagorated off and the residue was treated with wars ben~
sene for several times. lhe bensene solution aftor concentration
and precipitation by petroleum ether afforded yellow erystalline
a0lid welghing 1.25 gn. This solid after several recrystalliea~
ﬂmimn.mv-w (Founds U u BBe19%1 H m 4e1958, 4 « 4.98%,
3n w 21.007%; Calods for OpyllgoSnlgli, ¢ C 2 68,8058, H w 5:955,

H m 5405%, 5n w 21.32%).
mm-mmummnnmmw/;';itu-u
figa. 4.8y 449,



Pige. 4,4 IR speotrum of phenyltin trifluoroacetate dioxinate,
B &% Pnsa(0coary)oxss | |



1440 2m of pheayltin chloro dioxinate and 0,60 m of silver
monochloroscetate wvas Saken in 200 ml of methamnol aud the suspen=
sion was refluxed Lor 5 hre Lhe nothawl was evaporated and the
s0lid mass left was treated with beasene. The bensene soluble frac~
tion on concentration and preecipitation with petroleoum ether yield-
ed 1,18 g of & yellov compound which on several recrystaliisstion
from benseng/petcoleun ether mixture wae identified as phenyltin
nonoohloroscetate dloxinate, mepe 145°. (Found: O = H&10%; B o
34625, N g 44776y On = 204055 Ualods for Cpgllyginlgligll 3 O
S4By, H e 3,294, § u 48558, Sn g 20.565).

IR and UV/ 8pectia are shown in fige 4e5 and £ig8s 48, 4.9
roapactively.

2 of ohenyvigin riflucroacetata ddoxiinte.
Wl;gwm_waummm, to with
phenyimercuric triflucroscetates

1430 gn of diphenyltin dioxinate and 0490 gm of phenyl
nerourie trifluwroacetate was takeu in 00 ml of methanol and
rofluxed for § hr on a water bath, 'he solution becamne clear yellow
after some time and then a yellow orystalline compound was preoi-
pitated in the solution during the reactions After filtratiou, the
yellow compound (0.80 gn) was reerystallised from a large volume of
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Pige 4.5 IR spectrum of diacetatetin dloxinate, (mrgooe)_amg.

lge 448 IR spectrum of dipropionatetin dioxinate, (CH3CH000),
ms.



tetrahydro furan/petroleun ether mixture whieh afforded compousd
of melting point 241°-242° and was identified ms phenyliin trifluo-
roacetate dioxinate, (founds C & 52.,36%, H n 34165 U = 4,485,
Sn g 20,0843 Calods for CggHyginOgliph; 1 C = 52430%, H @ 2,854,
H = 44695, in = 19,90%4),

IR and UV 'Sheotra have been shown in £ige 4e4 and figss
4e8,y %449 respectivelye.

13, Prepuration of diacetatetin dloxinate, (UHsuoe)gsnug by the

lorotin

120 sn of dlohlorotin dioxinate and 0490 g of silver
neetate were Saken im SO0 ml of methauol and the suspension wao
refiuxed for § hr. the methawl was completely removed by evapora-
tlion after the resoction and the aolid vas treated with hot bensens.
“he bensene soluble portion snve 1,13 gn of a yellow compound after
gonceatrations Ihis ou repeated recrystaliisation Cfrom benuens/
287% (Founds C « 49,785, N 5 5445%, N » 88154, Sn = 22s81%)
Jaleds for CgollyaSnOgiy # C = 504315, H w 5a43/ U w 54546, n e
22,625%).

IR and UV Speotra have been shown in £ige 446 and fige.
448y 449 respectively.
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1450 gm of dichloridetin dioxinate and 1420 g1 of silver
proplonate were taken in 200 al of methacol and the suspeasion was
refluted for 5 hre The methauol wae evaporated off after the reac-
tion aad the yellow eolid left was treated with hot benszenes The

a yellow compound., This compound on several reevystallisation from
benzene vas i‘entified as dipropionstetin dioxinate, meps 266°-

267% (Foundt 0 z 51,785, H « 5974, 4 = 4835, 5n w 21,0755 Oaled,
for Cpglgsinlghiy & O 5 B2.1Ek, H = 5298/ N 5 04076, on = 214485,

mmw/ﬁom-ottm- compound have beon shows in £ig.
4e6 and £igee. 448, 449 respoctively.

1450 m of dlehlorotia digxiuate aud 1.89 ga of sllver momo
chioroacetate were taken in 400 ml of methanol and the mixture wae
refluxed for 5 hr, The solvent .as the. removed by ovaporation aud
the yellow molid left was treated with hot bensenes The bensene
@olution after counceatration was mixed with sufficient volume of
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petroleum ether vhereby a yellow solid, 1.07 gn was predipitated.
The solid on recrysialilsation several times from beascne/petroleun

tolE .
m_’o (Found: 0 g 44,8000, H & 25995, H = w. dnes ”im! m

for Cgglly gSndgiplly * ¢ = 444465, H 3 2460%, § o 4725, in = 19.99).

IR and w/ﬁ?wmmwmmuag. 4&e7 and fige.
448,y 449 respectively.

16 |

2422 @ of diphenyltin ohloro oxinste and 0466 @ of
potassium acotate vore taken in 400 ml of methanol and waa reofluxe
ed for 6 hr. After complete evaporation of the eolvent, the residue
wao extracted with bensene. The bensene soluble fraction afforded
pure divheayltin dioxinate, ‘hgSnOxgy meps 248° (memep) after sover-
al recrystallisation from beasens/petroleun other mixtures

The bensene iassluble fraction was washed thFoughly with

water and the water insoluble part after .ashing with methasol,
benzens ote, dried in vacuum (0,74 @)« ‘his conpound was identi-
£i0d as polymeric diphenyltin oxide, Phgsn0 on the basis of IR
ocomparison with autheitio spectrum. (Found: Sn = 40,0755 Caled.
for Oyl (B00 1 5n w 41e11%),

The water solution was found to contain potassium chloride,
KUL and excess potassium acetate, K0OUOCHg by qualitative testes



Fig. 4.8 Absorption spectra of the tin oxinates in the
UV reglons

I Phenyltin monochloroacetate dioxinate,
II J‘henyltin acetate dioxianate,

III Pheayltin propionate dioxinate,

IV Phenyltin triflworoacetate dioxinate,
¥V Dipropionatetin dioxinate,
VI Diacetatetin dioxinate,
VII Bis monochloroacetatetin dioxinate,
VIII Phenyltin chlore dioxinate,

X Diphemyltin dioxinate,
X Dichlorotin dioxinate,



2497 gn triphenyltin oxinate was diesolved in 400 ml ether.
o that, 1491 o mereuric acetate in 200 ml of other vas added and
the suspension was stirrved for 5 hxr at ruvom temperature and itept
over night. The solvent was distilled off and the yellow residus
was treated suocessively with petroleum ether and bensenes The
patroleun ether Draction afforded 2.00 gn of a white solid, msp.
120-128° whioh on neveral recrystallisstion from petroleun ether
vas 4dentificd as Aiphenyl mercury, meps 124, by mixed melting
point determiaation with an authentio sample of diphenyl meroury.

The bensene soluble fraction on slow evaporation afforded
1439 gn of a yellow erystalline compounds meps 2306=240°, Thie com-
pound on several rearystallisation from bensene was identified as
phenyltin meetate dioxinate, rhsn(UAe)Uxgy Meps 243=244°, ideati-
fied by IR comparison and mixed meltins point devernination with
autheutic smaple.

The petroleun ethor and benzeme insoluble fraction that
ronained was found to be imsoluble in comon organic solvents nnd
was infusible even upto 360°. This white compound, 0s76 @n, was
identified me polymerie phenyl atamwic acetate on the basis of IR
comparison with autheatic sample and preparation of oxine deriva-
tive, vizs, vhenyltin acetate dioxinate, by the method desoribed
in early chapters.

iiberation of acetic acid was detected during the course
of renction.



Fig. 4.9 Absorption spectra of the tin oxinates ia the visible
regions

I ‘fhenyltin monochloroacetate dioxinmte,
IT Phenyltin acetate dioxinate,
III Phenyltin propionate #floxinate,
IV Phenyltin trifluworoacetate dioxinate,
V  Dipropionatetin dioxinate,
Vi Diacetatetin dioxinate,
VII Bis monochlorvacetatetin dioxinnte,
VIII Phenyltin chloro dioxinate,
X Diphenyltin dioxiaate,

L 4 Dichlorotin dioxinate.



To a solution of 442 gn of triphenyltin oxinate in 600 ml
ether, 5,00 gn of pheayl merouric acetate (1:1) in 200 ml of ether
vas added. The suspension was stirred for 8 hr aud kept over aight.
The solvent was distilled off and the yellow residus was extracted
succensively with petroleum ether and methanol.

The petrolewn ether fraction afforded on slow evaporstion
3«10 gm of diphenyl mercoury identified by nmixed melting point
deternization with an authentic samples

The methanol fraction ou fractional corystallisation ylelded
220 g of uareacted tripheayltin oxinate (memep) and 1,06 g of
phenyltin acetate dioxinate whioh was ideatified by IR comparison
and nmixed melting poiat determiasation with an suthentlc sample.
identifiad as polymerie phenyl stamwic acetate by IR comparison
and mreparation of phenyltinacetate dloxinate by treatment with
oxine.

It has been observed that whean triphenyltin exiunte and
vhenyl mercuriec scetate are reacted in 112 ratio no unrescted tri-
phenyltin oxinate could be isolateds Thus 2.72 gn tripheayltin
5480 gn of diphenyl mercury, 131 gn vhenyltin acetate dioxinate
and 0,72 gn of polymerie phenyl ostaxuwic acetates

In both the reasctions, the formation of acetate lons were
deteoted by qualitative teostss



To a solution of 3,20 gn of diphenyltin chilorc oxiaste
in 400 ml ether, 4.75 gn of phenyl mercuric acetate iu 300 ml of
ather was added, The mixture was atirred for 6 hr and kept over

nights The solvent was distilled off and the residue was first
treated with petroleum ether and then with hot methaucls The petro-
leun ether fraction afforded 2.5 @i of diphenyl meroury (memep)s
@ of sheayl mevewric ohlorida, mep. 251°, identified by mixed
molting point determiuation with an authentic smaple and 1,88 g
of phenyltin scetate dloximate, ideatified by IR comparison and
mixed melting point determination with sutheatio samgles

The petroloun ether sud methanol insoluble fraction was
identified as polymoric phenylstaniolc acetate, 0s89 gu, by the
nrocedure mentioned earliers

The formation of acotate ion during the reaction was deteo-
ted qualitatively.

4470 gn of triphenyltin salieylaldehyde wae dissolved in
400 ml ether. To that, 2,71 @n of mereuric chloride in 200 ml of
ether vas added «ith etirring and the stirring contimued for 7 hr
The whole solution was then filtered whereby a polygeric compownd
1469 1, infusible uste 380° and insoluble in common orga:de sol

veats was left as residue (184).
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bed ia Chapter II ylelded the following compoundss

1. chenylmercuric chloride, 505 @iy mepe 264° (memep)
2, triphenyltin chloride, 2,41 @n; MeDe iﬂ' (memep)

3. anlioylaldehyde- identified by qualitative tests and
its boiling point, bp 197° (67)

The polymeric materiasl from its elemeatal analysis and IR
spcetrum (fige 4410) vae found to be esseatially sa(il)y containing
a fow orgaudc groupss (Founds U g 6465%, I @ 14885, 5n = 58,58%).

21. Sgac

5463 a3 of triphenyltin hydroxide (prepsred from triphenyl-
tin ohloride and sodium hydroxide in ether/uater mixture) and 2,36
@ of alisarin vere mixed together in 400 ml methaaol and refluxe
ed for 6 hr, The whole svlution was then filtered and the residue
was treated with hot bensems, The bensene soluble fraction affor-
ded tetraphenyltin, meps 224° (memep)s The residue (20A) thus
obtained was found to be infusible upto 560°,

The original filtrate was evaporated to dryness and thea
tronted with bensene. The bensene soluble fraction afforded a red
needle shaped orystalline compound (20B), mepe 2322347 after
several reorystallisation from bensene. The benseme insoluble frac
tion was again an infusible compound (R20C).
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The red ocompound 208 was identified as a diphenyltin
alizerin complex havias the following formulas on the beais of
elonmental analyois and IR speotrumi

)

(Pound: ¢ & 004788 H = 3,525 Sn @ 28,74 Ualod. for Cpghygondys
Cm 60,98, Il g 3,506 3n = 28.24).

The infrered speotrum (fige 4e1l) on comparison with she
speotrun of alisarin showed the absence of smy hydroxyl (-0H) band
which signified that the two hydroxyl group of aliserin had heen
utilised in the complex fomuations Beside this a new bend was
appeared at 1530 en™F. Although the origin of thds band caiwt be
aseigned with ocertainity but may be associated with carbomyl fre-

The characterisation of the compounds 204 and 200 were not
rosnible, however, tidis reaction is under further investigations.



3400 gn of tripheayltin hydroxide wam treated with 2.86 gn
of quinalizarin in 400 nml of methanol. The solution was refluxed
for 6 hr and the solvent vwas carefully pumped offs The solid was
then dried in vacwm and welghed 4448 gn. ‘he lose in weight due
to the reaction indicated the formation of a wolatile producte The
volatile jroduct had been ldentified as benzeme by apoetyophoto-
metric techalque desoribed liter ome The 8011 wes washsd thFoughly
with benzenes Tho bensens soluble frmotion ves ldentified as une
reacted quinalisarin (1411 3n)« The bensene insoluble I{raction vas
reerystallised from a large volume of I.M.F, and petroleun cther
and the violet compound whish obtained appeared to be polymer from
its poor solubility in common organic solvents ané infusibllity
upto 360%, "t compound on the basis of IR epeotrum (fige dedR)
following undtes
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(Founds G w 434815, H & 2307, Sn = 19,12/} Calode for CggHyssns0ys
C m 44,69%, H g 2.,15%, Sa = 19.67%).

That the compound contained two phenyl sroups per molecule
was verified by dearylation of the complex with mereurioc ohloride.
Thus the complax ylelded stepwise two eauivalente of phenyl mercus
ric chloride vhen it was refluxed first with one equivalent of
mercuric ohloride in methauol and then with excess of the mercuric

All the appmratus used were heated for 24 hr in an alr
oven. lieBhanol used in this investigmtion was of G.R./3¢M. quality.

ALL materials were sorupdlowsly checked for traces of ban=
sene by ultral violet spectra in the region 280270 m 4 and were
found to be free fiom bensenes A blank experiment was alpo nade
by refluxing 1.00 gn of triphenyltin hydroxide im 100 ml methanal
for 0 hre The distillate was again found to be bentens frxee hy the

1400 gn of triphenyltin hydroxide and 075 gn quinalisarin
was taken in 100 ml of methanol and was refluxed for 8 hr. The meth-
anl was thea distilled off from the mixture completelys After re-
quired dilution with methauol, the absorption apectrum in the re-
glon 230-200 mp was ocarefully measwred with a Docknan DU-2 speotro-
photometer. The speatrum was completely identical with that of Ak



Mg,

4,15 Absorption spectrum of the distillate of thl reaction
of triphenyltin hydroxide and zmmnm? (s011d line).
The spectrum of pure benzene ( line,) in the same
solvent 1s shown for comparisons
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benzene taken in the same solvent (f£ig. 4.13), thus demonetrating
the formation of bensene in the reaction.

deparation of bensene by fractioaal distillation from
methasol was not feaslble because of the very low bensene content.
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The reactlons of ‘hin(Cl)0xp and Clginixy with silver
oarboxylates, AgUCUR may be represeated by the following exchange
reactions: |

PRindloxg 4+ AGVOR ——» Phon(0COR)uxg + ASCL

Olgnixp 2 AgOCOR —» mhﬁ*%._ —m2

—

1t 1s imown that the electrophilic attack at carbon atom
directly bonded to tin atom could cleave the tin carbon bond as
have been demonatrated by the reactions of triergauotin carboxy-
lates with meroury salts deseribed in section II. Hy taking ad-
vantage of sueh type of reactions, organcotin carboxylate oxiuntes
have besn prepared.

%4-1@1;:0@-———» Phisn (GOOR )axg + Phyllg

(vhere R o CHj;, UPg)

The above reaction may be conveniently used as a route for the
preparation of phenyltin carboxylate dioxinates:

duces phenyltin acetate dloxinate; Phin(UCOCHz)Uxg, diphenyl mer—
oury; ’hgig and polymerie phenyl stawiole acetates|[han(0)0Ad]g.e
Considering the stolchiometry o’ the products obtained the follow-
ing mechanism may be proposed’



A  2¢hgSnox-+2ig(OAe), ——> 2Phpin(OAe)0x - 2PHIgOAC
27hgin(0AG)0x — > Phginixy 4 PhpsulOAe),
Phondx, + PhgiAc — > Phin(UAc)dxg - Phglle
hin(0Ae)p tohilgiAc —+ Phan(0Ae); +FholE

rhinone)g—+ He0 ————=> 7han(0)0Ac 4 2400l

2rhginiz 4 2ig(0ac)y ——b Hbu(0Ae)0xg + Phsn(0)0Ae
2rhyilg - SA0OH
Inspite of our beat efforts, it has been observed that the reaction
of diphenyltia chloro oxinate, ~“hpin(Ul)Ox with potassium acetate
oxide, Phyind instea’ of diphenyltin acetate oxinate, “hpin(OAc)ix.

Diphenyltin acetate oxinate is probably wastable and may redis-
tribute as followst

Ehgin( C1)0x +X0000H; ———= hgan(0Ae)ix 4 K01
hgon{0Ae)ax ———>  ihgindxg | kPhginlOde)y

The overall Mnn is, mm,
PhpSa(01)0x4 K000CH; — b §rhginixg + kehgsn(OAe)y

—_ ; —
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Diphenyltin dimcetate, rhpdn(OAc)g thus prodused undergoes hydro-
lysie to form PhgSnds Pormation of Phpinixp is also observed when
silver acetate is used in place of potassium acetate. the postula=

tion of the formation of diphenyltin dloxisnte by the redistribu~
tion of Phyin(OAe)0x in the second step of the mechanisn A may thus
be justified . ‘henyltin triacetate, ‘hSn(0Ae)z hydrolyses to poly-
meric phenyl stawwlo acetate, | “hin(0)0Ae],(58) as indicated in
the laet step of the mechanism Ae

The various pwroducts viss, [ *han(0)0Ae|,s Phin(0ko)Ox, and
“hgilg as well as their relative amocunis obtained from the reaction
of tripheayltin oxinate and phenyl mercuric acetate (1:2) may eimi-
larly be explained by the mmé:mws.mu-mtm in meohn-
nism A« Iu case of the reaction vhen eguimolax propertions of the
above reactants are used, the oroducts are esseatially same axcept
that £ifty percent unreacted triphenyltin oxinate ocould be recover-
ods This indiocates that the albove reaction always proceaeds in 112
nolar proportions of the reactanta.

An interesting feature is observed in the reaction between
diphenyltin chloro oxiuate, Phpsn(Ul)ux and phenyl mercuric acetate,
PhigoAce In this case phenyl mercuric chloride, vhilgil is produced
together with rhollg, Phin(0Ac)Oxg and [Wu)m]‘n Considering
the stoichiometery of the products obtained, the following mechanism
may be proposeds
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27hgSn(01 Jux + 2PhiguAc —> Rihgdn(VAc)Ux+27hllgll
2empin(OAe)ox ————»  PhoInixg 4 Phpin(OAe)g
“hginixg —+ Philgude — —» “hSn{OAc)0xy | Phglly
“hgin(OAc)g + ehliguic —o Phan(OAe)y -+ Phgile

’hin(0ae)g + 2Hg0 ——» Phon(0)0Ae - 2ac0H

e - e

2opgan( 01 )ox + 4¥hilgose + gt —»> PhialOre)ixg +
PhSn(0)0Ac + 2PhlgO. + 2rhglg

A number of reactions are known where Phoin(@l)ux exclasjeschlorise
atom with a vardety of antons (loo, eit). for this roason, to ex-
plain the formation of PhligCl, chlorine-acetate exchonge has beea
nostulated ia frist step of the mechaniem B

UVs Vieible and IR spectra of “hin(U0UR)uxp and (ROGV)gSulmgs

- The electroaic absorption spectra of the four phenyltin
and ClgSnuxp have also been iucluded in the figures for comparisons
ALl these epeotrs are characterised by an intense absorption band
in the reglon 240 mpmto 270 mmand a broad band around 3580 mpme ALL




~177=

the speotra have been measured in methausol solutions. The data are
shown in table-I.

sable-d*

m - A max (lnmm )
"hsa(0C0CH, ) ey E 1‘“;; -(&;ﬂ -
“hsn (0000H,01 ) Uy 29,380 (3.71)
hSn(00V0T) Oy 260,580 (5489)
(0H3000) , nomy 2594380 (5470)
(CrigUHgO00) , e,y 269,380 (5,70)
(CLCHgU00 ) ginix, 259, 380 (3.70)
Phia(01 joxg 20,380 (3.71)
PhyBnoxg 260,380 (3,76)
o1 5n0mg 245,385

* Mgures in the parenthesis indicate log € nax,
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The close similarity in the speotra of the ecarboxylate
dioxinates and diphenyltin dioxinates not only indicates hexa
coordination around tin atom but aleso a general similarity in their
structuwres, The spectra of Clpinixy 1s however, olightly different.
Althoush detailed struotures of PhSndxp and ClgSnOX, are not known,
trans configuration has boen suggested for the fomer on the basis
of IR, MR, Aipole moment aud optical resolution studice (40) and
a ols configuration for the latter from IR gtudies (44). These cone
siderations sugcest trans confisuwration for the phenyltin osrboxy-
late dioxinate, ‘hSn(UCOR)Uxy and ole for the bis carboxylatetin
dioxinate, (RUCO)g3n0xy. However, the axlistenve of rigorously
defined cis and trans frme is probably messingless 1u view of
the recent structurdl determination of leginix, Wy Schgmper (11).
This compound which was believed % have a tramns geonctry Irom
various physico cherdeal studies has been shown %o possess a highly
ddstorted structure where the terms cis and trane have little rele-
vance. In fact, Schlemper (11) has interpreted the structure of
Wﬁa&gmmm.am tetrahedral structures The
mnmnyhummbmmmnmmumh
#roups cawwt be ruled outs Such a variation will alter the extent
of interaction between the two oxinate groupe resulting in slight
changes in the UV and visible spectra.

The IR apectra have been showa in figures 4.1 - 4.7,

V 80(000) frequencies in carbexylate oxinates in solid phase
(aujol mull) together with the corresponding triphenyltin carboxy-
lates are given in table-IL,
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Compound V as(0c0)® yas(oco)®

1652

g SVCOUE 17ee
Phan(000CH, Jox,
Mem(000 Ry iy YUy
ehin (000G AL )0xy
“h3n(0000R g )y

(0i5000) 3oy
(011,0Mg000) i,

(20150001

(a) s01id in mmjold
(b) Vas(000) 4n 001y, taken from literatures (58,60).

g B8 § S E B B
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Vas (000) in triorgauotin carboxylates are usually in the
range 1048-1650 am™> and the ln-h::\)u (000) im a0lid phase
has been attributed to the fomation of intermolecular coordimation
(88) by the carboxylate groupse In contrast to thie Vas(vC0) ia
-onamwmmmmmmzm-nm-“m
are very nearly equal to Qutm-)ummmm
tin carboxylates in UCl, Solution. The large imorease in‘Jas{00Q)
in going from s0ldd to solution phase (by about 100 en™) hae been
wm“orhmnd&utmmm
bonde and consequent formation of molecules with mon bridging (or
aon chelating) earboxylate mroups (ocomparable to ester type carboxy-
late groups) (58,59). The close correspondence betwesn Vas (000)
in earboxylate oxiunates in solid phase and those ia slaple oarboxy-
lates in solution thus indicates the absence of bridglag or chela-
ting carboxylate sroupe in the former. These compounds, therefore,
contain hexacoordimated tia like the corresponding tin halo oxinates
and dichlorotin dloxinate. The reluctance of the carboxylates to
form intermolecular b#idges in these compounds may be attributed to
the comparatively weak donor property of the carbonyl oxygen as
well as the acceptor property of already hexa coordinated tin atom.

The effect of substitution at the « —carbon aton of the
mmmminnnwmu oxinntes ies analogous to that
observed in simple tin carboxylates (59). Thus Vas (000) increases
in the series:
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OHy000 Y OHgOlg000 <  C10Hgooo {CPgE00.
This tread is therefore, due mainly to the inductive effect of
the substituent groupsj inorease in the eleotronegativities of the
mmy?zu?u-wommwﬂum
structure G——Q::' and therefore ralses Vas (000).

The reaction of mercuric chloride with tripheayltin sali-
oylaldehyde complex may be comparable to the corresponding reaction
of wiphenyltin acetate. Hoth of them are qwvn %o have a pents
coordinated tin atom and therefore, likely to behave in a similar
way towards the same reagent, mercuric chloride. “hus the forma~
tion of the products in the resction between mercurie chloride aund

triphenyltin ealioylaldelyde complex may be repreosented by the follo-
wing sequence of reactions!

. Phgomsal |+ Hglly — b Phoan(0l)sal-+ “hilgll

Phgn(01)sal + PhySnial - Phyin0l | Phoin(ial)g
Phgin(Sallg + Hgol, — han(CL)Salg -+Philgl
Phin(01)saly + “hzSnsal —& Ph8acl + Phin(sal)y
Phin(sal )y 4 Hagoly — & Sn(0L)saly + Phiigol
Gn(01)salgt 4HOH ——» SalOH), +38alH +HCL

(vhere sal g -00gHCHO-2),
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Reaction of triphenyl hydroxide with alisarin (1,2 dihydro-
xy anthragquinone) produces a_mong other products a now diphenyltin
alizarin complex. (hereas the reaction between triphenyltin hydroxz-
ide and quinalisarin (1,2,5,8 tetrahydroxy anthraquinons) produces
a polygeric orgasotin complex of gquinalisarin whose formula has
been tentatively aseigned as follows on the basie of elemantal
analysis, chenica. reactions and IR spectroscopy’

Hovever, u-ﬂw quu«nunmm
are under investigation to characterise the moducte asd their mode
of formation with certalaty , Hothing more can be said about these
reactions at this stages
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