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Organotin carbexylates comprise one of the most important
class'of compounds in the ever expanding £ield of crganotin
chemistrys Apart from the theoretical and structural interests,
organotin carboxylates are finding importance in industry and
agriculture, ﬁany of these groups Cf compound have already £ind
important uses and new applications are likely to emexge in the

near future,

1

The compounds contain;ng'~OGOR groups bonded to tin whidh
nay be either moncmeric or polymeric aré.cf the three general
types, viz, RBSnOCGR-‘, R25n(GGOR' 32 and I%Sn(cx::t)R"'J3 where R and
R' may ke same or differant grcupé. Tin tetra carboxylates
Sn(CCOR),, ave not organotih cempounds in the strict sense of the
term, but are neverthiless included in the discussion of orgamotin
carboxylates for the sake of comparisen and convenicnce. Many
diséussion with varving degree of detaills are available on these
corpomnds (1-4J.ana as suéh only scme inportant aspects will b

presented heres

Prgparative Methods of Organotin Carbaxvilates

The organotin carbexylates are readily prepared by a number
of methods. Cne of the most irportant being resction between organotin
exides (or hydrexides) and carboxylic acids of aphydrides (S5«12)s

R, Sn0SnR, + 2R*COOH m_—e»_zaasmcosz*' + B,0

RySnOSAR, + (R'CC),0 —— 2R, EnCCOR’

R,500 + Z2R*CO0H _5.3281:(09051' )2 + Hz-ﬁ
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The water preduced in thege rezctions was usually removed

azeotropically, for example a number of carboxylates containing

P e

cxine residues have been made for biologlceal testing by

! - i
T

distilling a bensene solution of the resctions (13,10).

o i — : .
(Busan320 + RRYC~— NOCCH,COOH RN

2

2BuSSnGCOCHQON = CRR' + Hé@

Alternatively the reactants are heated in gsuitsble solvent

until ¢there is no further liberation of water (14).

5 0 - MO : -l 10%c
_. (Bu3 n)20 + 2,0 ;Iecsﬁ4c00%x _100-1107C |

2 BuSSnOCGC H,.CHamD + Hﬁﬁ

64

ancther major preparative method is reaction between organotin
halldes and alkall metal or, less commenly, silver salts of

carbexylic acids (15).

. RBSnCI& + RYCOOM '—an38nocoza' + MC1
(M= 68, X, Ag)

Dy heating orgenosilicon carboxylates with diphenyltin
oxnicde, carbexvlate groups are readlily transferred f£rom silicon

o tin (16;17)0
Et,51 (mcn}_z + Fhytn0 —b thfin(OCOR_)z
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Organctin hydrides react with carboxylic acids with the
evelotion of hydrogon. '

RySHH # R'COOK — R Sn0COR® + H,

when dihydrides react with carboxylic acids the initially forﬁsd
aicaxbaxylaté equilibristes with unreatted Alhydride s folloﬁ% (i8).

stnﬂé' & 2R‘GOGH“———-fb stn(ocak')2,+ 2K, Al

R,5n (OCOR' ), + RS,y o—= zﬂzsn(za)oec;ni | ' | ]

o

Dibutyliindihydride in the presence of excess acid, éﬁ#?ﬂ the
dicafbaxylate,'BuQSn(DCGﬁﬁiz but, with a deficicncy of acid.{ﬁ?e
hydride carboxylates (I, R = Bﬁ) are formed which then slan%a\
decompose to Give hydrogen and the distannane dicaxhqulates;téz,

R = Bu)s When diphenyltin dihydride reacts with cazbexglic acié§

b

the distannang dicarboxylates (iI, R = Ph) are, eff§¢¢§gﬁyth3' _1Y

_ : \\;
2R,Sn{H}OCOR! P R,Sn(CCOR® }sn{OCOR IR, + H, AN

. ' ' \
IX Tl"\ AN
H !\
products irvespective of the cconditions used (55),

Organoctin. halocerboxylates, stn(X)GCOR*} are most conﬁehi@ntly
made by heating together, in an Inert sclvent, equimolar proportions
of a dihaliﬁe_éna Aicarboxylate (2,7). |
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-BuQSnBrg o+ Buzs_n(ecem Jg—a -2Bu23n'(Bx'}GCOMa,

Other wethods include reaction between a dihalide and a

metal carboxylate (19,20):

Bu,SnCly + KCCOR® —— b Bu,Sa (C1)CCOR! + KCL

or from a dihalcdistaaoxane and a carboxylic acid or snhydride (21).

CiR.. SnQSr:RQCI + ORVCOOH ——— D
2R2$n(01)0€30};{' + H0

. Dibutyltin derivative of maleiw acid wes propared by
reagtion betweesn dibuty;t'in exide and am alkyl hydrogen maleste
(39,22}, Dibuﬁyl tin maleate was isclated as a monohydrate and
also in anhydrous trimeric and tétramexﬁd forms (19) by the reaction
of Gibutyltin oxide with maleic acid or maleic anhydride (19,23),
Prom the methed of manufacture and its physical propev-l:ics it
appears that the éiibutyltin maleate made conu-nercially for the
gtabilisation of poly vinyl chloride, is a mixture of ocligomeris
and probably polvmeric forms;. | .

Though it is rarely used as & preparative methed, esters can
be made by the cleavage of organic greups (usually vinvl or phenyfl)
from tin by carkboxylic acids (24). ‘

Roy and CGhesh (28) gave aricsther_ reacticn pathway fLor the
synthesis of organctin carboxylate by dermetallation roactions of

triorganctin carbexylaotes with mercury salts.
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Organotin carboxylates have heen reviewed by Okawara_an&
Wada {25). The series ¢f triorganctin carboxylates investigated were
o o 4 ] . "y
of the fclilowing types, RSSnOOCR s Where R = CHB, CQHS, n C3 e

. $ o= = > b oy

From the different features of ﬁhe iﬁfrared spectra of
various trialkylitin carboxylates in the sclild state and in carbon
tetrachloride solution és ghown in table, and £rom the result of
the tenperature dependeﬁce of the absorption intensities, Jahsen
et al (25} and Cummins and Dunn (27) have ccncludeé that trialkyltin
caxboxylates are polﬁmeric in the golid state with planar trialkyltin
group and bridging scyloxy groups and are ester~like mcnomexs in
- dilute golution, |

Table
~ Compounds co, frequencies Cm”l Snc_3 frequencigf
| o - _ o
Solid state Selution solid sSolution
' atate :
(GH3JSSnObCCH3 18485,1412 - 547
(CyHy )80, CH, 1572}1;12 1655,1302

Cn-céng)BSnQQCGﬁs 1572,1410 1647,1300

(06H13935n0266H3 15?0,1403 . 165G,1304

(CﬂaésSnﬂbC11H23 1567,1410 ie42,1302 248 548,516
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The dlorganctin dicarboxylates of the type RoSn{CCOR' ),
are known for many years. The structure of diorganotin dlcarboxylates
wag firstlsuggested for dimethyl tin diformote by Ckavara ot al {25),
which included a lincar dimethyitin cation and @ formate anion.
Details of IR spectral snalysis of diorganotin carboxylates have

been discussed.

Organctin tri caxh¢xylaﬁes =T P CEHSSn{QEchﬁs)é was
prepared and characterised by Razuvaev and &b al (29), However
these compounds have only besn rap@rtea'with arbiguities oy
Qiscretely n-Butyliin and'pheﬁyl'tin tri céﬁbﬂxylates haye baen
prapared fyrom thely tzichlériaas. Of which a=butyltin txiéc@tate
ané tripropionate aﬁe monomerie in camphor solubion, A nunker of

o

compounds of tricarboxylates which have been studied, c.de

n-cgﬁgsngbzccﬁé)s, n~c4Hgsnfc§¢c2Hs)3, nu04H98nfOZC§n-CSH?)3:
nnGéHQSn{ObC-i-CBH#)sg\RQCQRQSn(Oécan—CéHQ)a; QﬁﬂssnéﬁhCCH3)3L
CBHESn(CbCGQHE)S, C6H53n£92Cﬁn-G3H#)3 and Cﬁﬁsﬂnfﬁhcviwﬂaﬂ?33.

lorganotin mono ca;hcxﬁiaﬂes of the general foymula
stnxtchR’} are Xnown. Ehé aémpound of this type was fizst meported
by Ckawara and Rochow (30), The compounds of this serizs having
géeneral formula RzﬁnR@Falready being prepared are given in the
cabie, .



RZSnXY compounds

. n=C Hy H 0,CCH, 31,32
CH, Cl O,CH 33
CH,4 cl 0,CCH, __33.34 s
,
CH_3. cl Ozcc-z Hs a5 Ir\
. i I.:\: L.
CHy By 0,CCH, 35 Q\
_ |
CH, I 0,CCH, 35 %
a B
CoH Cl 0,CH 36
czﬂs cl 0,CCH, 36
. o
n=CgH, c1 0,CH 36
n--_caﬂ7 ci 0,CCH, 36
- ' . @
n—C4H9 QL 0,CH 36
n,c4H9 cl 02CCH3 36,37,38
nfcéﬁg Br ozccz;3 39,40
n¢C4H9 I 0,CCH, 37
' n—C4H9 Cl rethyl maleyloxy 41 — ]
' D
nfcéﬂé OCH? OéCCHZCl 42
n-fc4_H9 OCH, _02CCH5. | 37
n~C jHg OCH, GZCC11Hé3 37

®Rach compound has one molecule of water

o’y

Denoted as (n-C4H9)25n(OCH3J2.(n—céH Sn(OQCCHzclig

in the original paper.
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_ Carbonylate derivatives of organobin distannoxane compounds
are also Jnowm (33,34,37,39,43~47}. The following dimeric structures

for these compounds have been suggestaé.

| Sn (0,CR) R
| 50 (0R) Ry
Ro(RTO)Sh————@

)

;

. 5 /

f
I

Anothey organotin carboxylates, hexaacgtoxy ditin
snz(ogccns)ﬁ (48) hos been prepared ay white fine crystals by
heating hexaphenylditin with glacial acetic acid at 120°¢,

- Khoo and Smith (49) have been prepared some carboxylate
derivatives of amino substituted benzoic scide These are

(Quamincbenzoato) triphenyl tin, PhESQZMG-(H2N50634¢02iJ7 and



a3
(p-uminouenzcatoi triphanyltin, Ph Snzrp"(mﬂ2)csﬂécob 7
Reacticon of big (tripheﬂjltln)ﬁxite with o-amine benzeic acid in
refluxdng benzene solution gave {(o-amine benzoata).trﬂphEnyl Line
Simiiarly‘wheﬂ p=anino benzoie acid was used as a reectant the
(p-amino venzoato) triphenyl tin derivative cbtained. Following the
abcﬁe method another compound drbm(aimethylamino)benzaa$0 7
tripﬁenyl'tin has been cbtainted (SO). The triphenyl tin esters of
hyé;cmy substituted benzoic acid have been reported (51) (o-RHydroxy
benzoato) triphenyl tin, Ph,Sn £ o= (0H)CH,CO n? has been prepared
in refluking benzene, In a similar £ashion (oumathexy benzoato)
triphenyl tin, PhySn / o=(CH 0)CH,CO, 7t £ p=(methylthio)benzoata 7
triphenyltin, PhaSn/ p-(CH5)CH,CO, _7s (o-thicbenzoato) diphenyltin,
PhQSnATb-(u)C H 002.47 have been prepaIEQ. The nucleaxr magnetic
resonance spectral studics and Xe~ray crystallographic studies'have

been made theroughly on these compoundse

Physical properties of Organotin Carboxylatos

In orxganctin carboxylates the Sn=C bond is essentlally

covalent but undsrgees polar reactions depending on the sclvents

- and the attacking groupse. This is why the carboxyvlates with small

organic groups are move soluble in alecheol, ethexr etg than in water.
The solubility of triorganotin carboxylates is low in common organic
solvents because of thedir polymeric asgociated structure. Many of
the carboxylates have low melting points indicating covalent nature
of the compounds,

The polywmeric stancdce acids are colourless and infusible but
a few ©f them are soluble in CHC13 and OC14 and are reasconably stavle

towards'hyarslysis.



/ / Stractural aspects

-

I rreeman {52) sugoested the icnic nature of khending fox

i forgenotin carboxylate, which was also supported by Chkavara et al
1 f"l . B
/ £rem the investigation of infrared spectra of some methyl tin

acetates and formates (30). However; Beattie and Gilscn pointed

7 cut that the spectroscopic evidence might be interpreted in terms
cf either dbridging carboxylate groups ox simﬁle aceﬁate ion (53).
From viscosity measurerents, Jansen et ai suppor@ed the bridging
structure (54). More refined infrared and molecular welght studies
(54=56) indicate that in general, compounds of the Formala
RSSnOOCR' exist.as linear polymers in the sclid and even in con~
centrated solutions of non polar solvents but are monomeric in

dilute soclutions.

Infrared SpeQiroscopy

Carbonyl group aksorphion:

3 SHOW(—..::IB

}245100CCH, points to the essential difference of structures between

A comparison of the IR spectra Me with that of

these tro class of compownds. The trimethyl =ilyl derivative possess

normal ester structure as evidenced by the appeaerance of assymmetric
_ -

stretehing frequency of the carbonyl group ('ﬂgscco) at 1725 om -

{57,688), The trimethyl stannyl acetate, on the other hana, show

o]

ﬂgs(ocoa at 1576 cm ~, the dvsorption freguency being similar to

ﬁgS(GCO) of 1578 cmﬂl in NaOOCCHé. Presence of a symmetrical carbonyl
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group of the ionised RCOC™ type. zr”ﬂ'ﬁfcco) 15501510 cnf; and

y'(&co) 1300-1400 cm—_7 is, therefore imdlcated. All carbyxylates
of the type R3SnGOCR' and R an(GOCQ‘]E (R = alkyl/aryl grun} show
such syrmetric and assymretric carbony1 gbgorption in solid sthte.
- On dissolving the compounds in non polar ncn-coorﬁwnating solvénts,
the assymmetric stretching £requencies are raised to the regmonk_

1 ™

1650-1700 om+ while the symmetric frequencies are lowered to a

relatively small extent indicating that in solution the molecules \{
possess ester like structures, Further, the difference between the\
asyﬂmetric and syrmetric stretching £r9quency.Am(11 020 = v'OCO) .
~l in soiid state and }K

il

is generally foumd te be less than 200 cm

]

grester than 250 cri™ in sclution (58,59). This has been interpreted

l '|

in terms of bidentate and an almos t symretrical carbonyl group i
i

forming 1ntermolecular bridges in solild state giving rise to g
' |

polvmeric carbexylates (VA) while in seolution depolymerisation
cccurs resulting in ester like moncmeric species (VB) (60-65)
having a manddentate eaerle'grcup. Molecular_weights of the
carboxylates also supporté meonomaeric structure (VB) in solution
with the exception of trimethyl tin formate which exists ag an
equilibrium of asscciated and unassociated forms in cﬁﬂla {51}, On
the other hand wien the group R.bendéa.to'the tin atom is too bulky
or when thére is branching at the carben atom O=10 the tinlatoﬁ
{eegs trivhenyl tin Zweethyl h?ggata) the compounds assume monomeric
ester like struchkures In solld staote aé a result of gteric hindrance

cxerted by the bulky organic groups (57,66-70), Thus, tricyclohexyl,

l\‘, b
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triisopropyl, trineopentyl and trie denapthyl tin scetates absork at
1645 1:3111""'1 boteh dn sclid state and in_Solution confiming monomerio

structures in both phases. Sgeric intecraction between the alkyl or
aryl groups bonded to tin and "tail® eflthe carboxylate group can
also.prevenﬁIpolymerisatiana Fcz-PhSSn derivatives whilaIPhBSnQOCCHmbz
and PpySnOCCH = CH, are penta coordinated polymersS. Ph, 5n00CCHR -
PhySn00CCHe = CH, and Ph,Sn00CCL, are tetra coordinate monomers in
the 201id state (71), Recently it has also been claimed that
trighanyl tin derivatives of chlorobenzoic acid, salicyclic acid
and o-anisic ecid are d¥sfrete five coordinsted form in the solid

stake (64,65,72). In contrast, trimethyl tin derivatives of these



o7

carbexylic acids are in the intermolecular chain structures (72),
Intramolecular carbonyl cocrdination takes plade in case of triphenyl
tin derivatives {Pig. A) whereas intermolecular carbonyl cocrdination

cecurs in case of trinnthyl tin derivatives (?*ga B), An analogous

@

] ' Me A
C
Pl / M/ \
- oTe e
(A

R =i, CH, Nl

situation is also cbserved in the oxinate carboxylates ceJe -

RSn (), 00CR? which also have monomerié structures in solid state

(732, Trinethyl tin giyveinate also hes a polynmeric chain gtructure

in solid state ('J gOC0 and VgOCO are 1630 ana 1398 cm -t respectively),

but bridging occurs via the NH, groups {74},

The structure of dialkyltin dicarboxylate was first suggested
for dimethyl tin difcrmate by Ckawara (33) which included a lincar
He,8n cation and a férmate aniun,. Further studies have been carriecd
cut cn.éialkylﬁin diacetates {(75,35) which suggest that in the
neat liquid or solid state, those adopt a polymeric stmucture (VIA)
with_intermolecularly.bridging carboxylate groups and an octahedral

LEang stnx& tin atcm geometry. In solution, these compounds are
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monomerie on evidenced by raising of 'JaS(OCOJ frequencies. The
molecules havae been suggested o ke ootahedral with intramcleculszrly
chelated carbonyl groups (VIB}(?). It is, howevar, egually likely
that these compounds assume a non-cheiated ester lilke structure in
solution (VIC). The Gialkyl chlorotin carboxylates R,Sn(OCORY)CL

are alse believed to possess inter and intra molecularly chelabted
structures in: the sclid state (VIIA) and solution (VIIB) respectively
- with the tin atom occupying a trigonsl bipyramidal cgis R..SnX

2 3
geometry (76),

/

R
\ ’F O/C\O -R
N\l N
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(Vi B)
The structure of bis (trimethyl stannyl) ester of a

R«

//0

R CR

dicarboxylic acid (malonic acid) has been deternined and shows that
in MEBSnDOCCH2COGSnNBB, each carbonyl group links pianar Massn
moieties intermolecularly to form a three dimensicnal polymexnle

" net work {77).

The IR spectra. of a nunker of monc organotin tricarboxylates

in Cdl4 show coordinated carbeonyl stretching bands, and additionally

;

/

!
!
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BuSn(OOCMeJ3 and Buﬁn(ﬁﬂcgth were founé to be monomeric in
carphor solution (78), This is indicative of a 7-coordinated tin
atom goometry for theée corpounds {VIZL),

-R

\ V7 ‘\
\/

Qvin)

Tin tetra earbaxylates;are also agspediated in s0lid state

"f

and underge disscociation in sclution to the monomeric species (2),

The infrared spectrum of (CHSJESn(OOGH)z shéws bands associlated

with the COC grecup at 1568 o™t (antisym. str) and 1390 om™t {

SV
str,}. The frequencies are quite similar to'thase chaerved for
NaoOOCH, Further, the spectryum reveals only one band in the KBy
region, indicating a linear arrangement of Snca rneletys. The spectra
of (n—GBH7)QSn(OOCCH3)2 and (n=C4H, )50 (00CCH, ), show bands due to

the GO0 stretching vibration at 1610 o™t and 1380 ot

(79}, These
bands are obzserved at the sare fregquencies even in cyclcohexane
sclution, in which the diacetate exist as monomers., These chserva~
ticns suggest a trang-bis (cheléte) configuration for this type of

compound,
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The infraved spectrum ©f ClRQSnOOCCH3 in the golid state
shows one of the cherackeristic bands asscclated with the antle
symmetrié stretching vibration of the COO group at 15401565 oot
In carbon tetrachloride or benzene sclution the band shifts to
near 1600 on" . This indicates that some structural changes have
cecurred on soluticn, but stiil sﬁg@eﬁﬁva'ﬁon esteﬁ.type of acetoxy
group. Moleculay weight determinations gncwr that these compounds

are moncmeric in benzene. With these observationg, a chelate

- gkructure has been prcpoéed for the conpounds in solution (36).

The infrared speqtra’of ClR,SnOCCH.,0 in the solid state
indicates the existence of formoxy groups of the ionic type, and
it may be assumed that a hexa coordinated tin atom is involved in
these monchydrates.

In eluiding the structure of crganotin carboxyiates, the

role;of 1195n and 13q NMR spectroseopy, tin 119m Mossbauer
spectroscopy aloﬁe with the single cryétal X=ray snalysis have sige
nificantly contributed towards scﬁe definite copneclusions. The

119y chemical shift indicates the coordination number around
in aktom in an organétin compoﬁnd. It particuiarly produces a
of (319

large uvpfield shift Sn) with the change of coordination

number £rom £our to five or six or cven highery,
- Exemination of the tin 119m Mossbauver quadruple splitiing
parameters ¢an help in identifyving the nature of Dbridging carboxylate

groups and also from discrete intramoclecular monomeric structures.
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The role of L°C NMR spectra was exploited by Lycka et al (65,80)

for elucidation of structurés of some triorganotin carboxylatog.

Finally the single crystal Xeray analysis has settled the
structures of some organotin carboxylates conclusively,

Utilising the above tools, Holmes et al (50,51,72,82),
has established the structures of a number Of organotin carbqulatgs;

Thay studied the structureg of the following compouvndss

1o [/ o-(Dimethyl amino)benzoato_/ triphenyltin
2. (o=Amino benzoatoltriphenyl tin

3¢ ~ (p-Amino benzoato)triphenyl tin
4, {o=Hydroxybenzoato)trivheayl tin |

S5e (c—Methaxy-benzoéto)triphenyltin

6« / p{Methylthio)benzoato _7 triphenyltin

Ze (cwthichenzoato)divhenyltin

Se ‘(o-chlbrobenzoato)triphenyltin

Qe -(p-chlorobenaoatoJtriphenyléin
10,  (osMethoxy benzoato)trimethyl tin

11, {o=-ilydroxy bengoato) trimethvl tin.

Two’sﬁrﬁctaral_ﬁypes have baen found in these compounds,
Penta coordinaﬁed discxete molecules (A) in which intramolecular
_ cbordinétion occurs-aﬁa pehta:coordinated polymeric chain strugtures
{3} in whiiab infewmole&ular-coard$nation occurg, We will discuss

here one of each type. of compounds as examples.



(c=hydroxy benzoato)triphenyl tin. Examination of the infraved
spectra of this compound in Hujol mull and in carbon tetra chloride

revealed very simllar carbonyl stretching frequency, at 1625«~1630 cm

W)

AN

0—>Sn—0

Mé/ Eﬁe

(B)

Let us discuss first one of the (A) type compound;

R

C .
/,\\\‘ow?-
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relative to those of the uncomplexed acids {(1660«1670 cnriJ. The

latter shift is related to the carbenyl group coordination. As

indicated zarlier the carbonyl band exhibits same frequency both

in selild and in soluticn phase, So their structures are same in

both solid and sclution phase,

ester,

by the

The basic structure of (gwhydroiy benzoato) triphenyl tin

regulis from 2 distortion from tetrahedral geometry induced

spproach of an ox?gen atom, 02 or of the carboxylate group

at & tetrshedral face opposite one of the tin phenyl groups. The

digtortion Is toward trigonal bipyramid that contains 02 and the

laktter phenyl group ot axial sites, The axial Sn -~ 02 lengths are

censiderably longer than the equitorial &n « 01 bond length « Tin

1

L
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11%m Nos Sbau95 data give gquadyupler splittings with and additiﬂnal
weak bonding interaction to the tin aton invelving 03 xrom a tmglice
- related molecule, Sn=03' = 3,05 aP , in which 03 avproaches thé
tetrahedral face opposite that approached by 02, Snw02 = 3.G?Aék

and having the edge defined by CA 1 and CC 1 in commen \

|
HO3 | E

The intramclecular hydrogen bend formed fyom the orthohydroxy
group of salicyelic acid / 02.... . Hy = 1.93 a® 7 contributes in

causing the ldonger Sn =« 02 bond length.

Now we will discuss.with the case of (B) type of compounds.
Az with other trimethyl tin esters of carboxylic acids, both the
anizgic acid derivative and the galicylate reside in & chain pelymeric
form in the solid state. Hewever, unlike anlsic acid dexivative ,
which has a form (B} with the carboxyl cxygen atom responsible for
intermolecular bridging, the salicylate shows the céfboxyi oxXygen
invelved in hydrogen bonding with the o=-hydroxyl group. Here the
exygen atom of the ortho hydroxy group serves as the intermolecular'



1035

bridging ligand (C).

(C)
This cocordination difference i1s reminiscent of that which
occurs in the trimethyi tin glyﬁinate {74) l.e. intermolecular

coordination tekes place via the amine

N——

TN TN,

N—«ﬁ'Sn—OT CH2
N |
Me Me

nitrogen atom ratheyr than the acyl oxygen atom of the carbesyl
group. Again hydrogen bonding is prosents

The infrared data are most instrucitive in comparing solid
and solution stale structures. For the anisic acid détivative,

changes in the carbonyl aroup stretch "Ucoo’ and an increase Iin
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the nunber of tin ﬁethyl group strétches.*ds“cs,-on geing £rom

the solid to & chlorofomm sclution imply &' greater structural
change compared tc that occurring with the:salicylate derivative,
which shows relative invariahce-inlthese quantitics. The ésymmetric

stretch V.., appearing at 1630 et

ig in the range associaba&‘
with the discrete fozm (A) structure and represent a lowering frcm
that £ound in the fres aciés {(81) . The implication is that the _
polymer form (B) found for the sciid state of o=anisic acid derivagive
is disrupted in solution. In the case of salicylate derivatilve wnich
is repéesented in terms of hydrogen bonded chain in solic state (BJ,a
golution apparently causes little structural change. Molecular
weight data in solution for both the compounds imply the presence

cf a monomer while 'UbH for second is insensitive to dilution and
_is extrepely broad, suggesting retenticn of the intraﬁoleaular
hydrogen bonding £found for the solids The principal ccourrence on
solution of salicylate compound ig the rupturs of the weak interw

molecular Sn=0 "bénd".

The single absorption for (1) in the solid corresponding

to the-“jsn-c stretch at 545 et and the two absorptions in soluw

1

tion, st 540 om ! amd 510 em, ave consistent with a planar Me,Sn

arrangement, as found f£or the solid, which becomes non planar, l.c.

1n mm

more totrazhedral in a monomeric form in solution. Solution
of these compounds also supports the mondmeric form in solution.
Both carben and tin chemical shifts are very similar to fhose

reported for analogous moncmeric tributyl tin carboxylates.
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The dicrganctin derivatives of ¢arboxylic acids are less in
aunber, thers is only one reported coumpound, {(o-thicbenzoato)

diphenyltin {51) withcut any structural details.



SCOPE

AND

OBJECTIVE



Géganotim carboxvlataes have b@eg stucied guite extensively.
These ccmpcuﬁés ccenslst oflf;ierganctin meno carbosylate, Diorganotin
dicarbexyviate and meno organctin tri carboxvlates. Detailed
structural studies inéicate'that'ﬁriorganotin mone carpoxylates
can exist glther as monomey Or as pol?nmrs @o o

.—Jrl

(A) : | (B)

The former is intrawclecularly coordinated while the latex

is inter malecuiaziy coordinatad.

Detailed strucctural investigaticns on di organotin
carboxylate derivative have not carried cut go fax.‘thcugh a gome
Ciorganctin dicarboxylates have been reported, Hydroxy carbeoxylic
aeid esters also have not been studied extensively go far. The
Triphenyl tin=C-hydrexy benzoate have been studied and the following

struecture have been assigned hy Holmes et al (80),

\/\

D ——+3n

/\/ o
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Holmea et al (50) alsc reporited thsn[ ow (S }CGH4C02 7
thoudh no structural detail was glven. In absence of paucity of data
on dlorganotin mone carbaxylates, pacticularly with hydroxy carboxylic
aci&a. it was considerad interesting to investigate the crganotin
derivative of hvdroxy carbaxylic ecid such as diphenyl glycolic
aci% in the present investigatidn. Such an acid contain two
repiacéble protens in near proeximities, The Intention of the
present investigation was to replace both thege protens. This was
realdsed during current investigation, Triorganotin compounds are
mlikely to replace both these protong possibly due to steric
reasonsSe Therefore, it may lose cne organic grcup to yield
diorganctin devivatives. During the present invescigation the
triorganctin compounds did not vield triorganctin dishenyl aglycclate

-

instead they yvielded diorganctin dirhenyl glycolate, It wopld o

interesting 0 explore some structural agpects of these diorganotin

i3 i1g

moeno hydroxy carboxylates hy IR, 1H, C and Sn MMR studies o

suggest thelr structures at least tentatively.
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Tin wag estimated gravimetrically as degcribed earlier,
Analjsis of the commeunds for carbon and hydrogen weze caryisd out

at C%ntral Drug Research Institute, Lucknowe

s Conductance values heve been measured in PYE UNICAM

gﬁqﬁuctivity meter (PW 9505) using DMBO as sclvent.

PR,
i -4

The Infrared spectra have been recorded in the range of
i

g
ébaoesao em - £or most of the .ccmpcﬁnéﬂ using Beckman IR 20, Few
IR specitra also have been taken et RSIC North East Hill Univefsity,
Shillong.

ﬂ The following abbreviations have béen used for the intensity

of the IR sbscrption bands

VaSe = VEry strcng, s = strong, m = medium, w = weak,
b = broad, sh = shoulder, h = hum.

i

nujol had peaks at 3000-2800 en™> {ve), 1460 om* (s),

. wd
1376 em ~ (m).
KBr had characteristic abhsorption in the range 3600

3400 em L (b).

The 1H NMR spectra have been recorded in VA-EM=390, 90 MHz,
HMR spectrophotomster at RSIC Ncrth Eagt Hill Univerxsity, sShillong
using DMSO d6 as sclvent.

The 1BC, 1195n NMR gpectral data for few commounds have

been chtained with Bruker WP 80 Sy Multinuclear 90 iHz FD NMR
spectrophotometer and JECL PMX 60 I CW iﬂ spectrophotometer at the

Papartrent of Chemistry and Bilological Chemistry, University of
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Essex, Colchestern, UekKe 66 DMSO was used at the golvent andg

119

™8 as reference uvnless oitherwlse renticned. For Sn BMR spegtra

tetramethyl tin have been used as references.

Apparent meolecular welght of some of the compounds have been
determined follcwing Rast's mathod. Camphor {mp 178°C) used as

selvent, Cryoseoplc constant for canphor, Kf = 39.?00@

Preparaition of startling materizlg

All the sclvents required in this experiment have been

_ purified and dried accordingly as described earlier.

K Diphenyl glyeolic Acid

Divhenyl glyeclic acid (mp 149-150%C, Merck) was used

without further purification.

Important Infrared spectral data (cm"l)

3400(s), 2650(yw), 1715(s), 1380(m), 1340(m), 1250(s),
1205(w), 1180(s), 1090(;«),'1055(3_1, 1045 (w), ©85(m), 950{m),
200(4), 850(w), 780(s), 745(m), 725(m), 700(s), 665(s), 630(n),
600(&«:). 550(10);
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2¢ | Dibutyl tin diphenyl gl'ycclate

(a) Tributyl £in chlozide (1.09 gm, ~ 4m, moles) and diphenyl
g?lgéclic gcid (913 mg,& & wm, moles) were taken in a round bottom
flash. 150 ml chloroform was poured in the f£lask with cocnstant
sti'?fring. The _ﬁ;ixtuze was warmed for 15 minutes on a water bath,
Thé liberated hydrochloric acld was just neutralised' with drops of
licuor smmonia. The reactibn mixture was cooled in refrigerator for
15 minutes, and ammeniuvm chloride was z:tamoveci from the reaction
mixture, The clear filtrate was then refluxed for 3 hours, After
reachion it was allowed to cool, f£filtered anéd the filtrate was
concentrated to about 15 ml. A white preduct appeared on standinge.

The comaund was washed with methancl and then vacuum dzicd,

The cempound relted at 313°C.

% zlna;ysis for C22H280 Sn o3

Mosk

Found 3 C 57.49 B 6,29, Sn 26,02
Calcd ¢ C 57.50. . H 6,10 Sn 25,02

Irportant Infrared spectral data (cm'"i}

1590(s), 1565(s), 1450(w), 1400(s), 1190«1180(m), N gy
1106(m), 1670(s), 1035(w), 920(w), 890(w), 825{m), 780{m), 720(wm),
700({m), 600{w), S545(v), 4%20{w), 380(m).
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(B)  Dibutyl tin oxide (996 mg,~ 4 mercles) and diphenyl glycolic
acid (913 mg, ~4¢ me moles) were taken in a 250 ml round bottom
£lagk. 150 ml of benzene was added to the mixture., This reackion

C mixture wasfxefluxed for 3 hours fitted with a water separator.

Ater the ccmpietien of reacticn, the reacticn mixture was
allowed ¢o ceool and filtereds. The filtratelwas cencentrated to sbout
10 ml and was allowed to stand for overnight. A white powdery
cempound appeared. It was washed with warm methancl and dried in
vacum,.

(Vield nr 62%)

' The compound was found to melt at~312%,

% Analysis for C22H28Q§Sn 2

Found 2 C 56,86 H 5,92 Sn 24.90

Caled ¢ = 'C 57.51 H 6,10 Sn 25,02

13:

Important Infrared spectral data (cm

1500(s), 1570(s), 15C0(w), 1400(s), 1180(m), 13200(m),
1080 (s), 10i5(w), 910(w}, 890(w)}, 820(m), 790{m), 720{m), 700(n},
500(m}, 540(w), 510(w), 500{w), 250(w), 380(m)}, 280(h).

Mixed melting point of the compounds of reaction {(A) and

(B) was fouvnd to be 311-12°C,

SO these two compounds are sama,
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3. Diphenyl tin diphenyl alycclate

(r) Triphenyl tin chloride (1.54 gm, ~4 m, moles) was dissclved
in 200 mi chloreform in a round bottom £lask, Diphenyl glycclic

acid {913 mg,~4 me mecles) was added wiﬁﬁ shaking. The mixture was
warmed for 15 minutes on a steam bath. The hydrochloxle acid
liberated ip the reaction mixture was. just neutraliséd with drops

of liocuor smmonila. The reactlion mixture was then refrigerated fox
another 15 ninutes, The éepméiﬁed armonivm chloride wags separated by
filtration. The reacticn was then carried out by reflwing for 3
hours. It was then cooled and then concentrated to abcut 15 wi-

white powdery product gppeared on standing for few hours,

The compound was recrystallised from methancl and dried in
vacuum desiccators | -

The compound de&omposed after 28@96.

% 2Analysis £ S
% Analysls fox 026H2003“1

Poand ¢ C bl,0659 4 3.72 5n 2322

L= .

Caled C 62.52 H 4400 Sn 23.84

Irportant Infraped spectral data'(cm'13

1578(s), 1555(s), 1390{(s), 1180(m), 1100Gm), 1020(m),
050(w), 940(w), 840(m), 76C(m), 740(s), 700(2), 680{m), 655(s),
570Gr), 450(w),
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1
(EJ } sznenyl tin dichloride (1.38 gm,nfé m. moles) and diphenjl
glﬁcaiic acid (913 mg,~4 menoles) wafetaken in a round bottom f£lask.
2bg ml chlorcform was added to it, The mixture was shaken and warmed
fgi half an hour, The liberated hydrochloric acid was neutralised
Jﬁy drops of liguor ammonla. It was cooled in refrigerator for 15

; minutes and fillitered off. The cleay solutlon was refluxed for 3

# neurs.
/ﬁ

; The mixture was alloved o cool and then £iltered, The filtrate
J

.r‘

was concentrated to about 10 mi, Kept overmight, white cxystalline

product appearad.

(Yield =~55% ) ©

The compound was purified by repeated crystallisation from

rethanol and dried in vecuum.

The corpound decomposed at 280-28200;

% Analysis for czsﬂzoossn :

found C 61.71 " H 3,80 5n 23,64
. Ccaled 1 C 62,52 H 4400 Sn 23.84

Inportant Infrered spectral data (cm™>)

1575(s), 1550(s), 1380(m), 1175(w), 1100Gw), 1060(m),
1040{w), 1000(w), 900w}, 820039, 760{w), 725(m),700(s), 610{w},

470¢m),
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The mixed nelting point of products of reaction (A) asnd (B)
was fcundnfzaooc-(decomposed}, S0, diphenyl tin diphenyl glycolate
was obtained in both the cases.

Dibenzyl tin diphenyl glycolate

de

| A mixture of 1427 gm (~dw.mecles} of dibenzyl tin oxide
ané 913 mg (~4 m. mdles) of diphenyl giycoclic acid was tsken in
a rcunc bottom fiaske. 150 ml benzene was poured in the mixture with
stirring. The mikture was refluxed for 4 hours with a water
separator, Aster refluxing, the reaction mixture was cooled and
filtered. The filtrate was concehtratea o about 13 mi, White

crystaline product appeared on standing for evernicht,

rurification have been done by washing several times with

warn chloroform.’

(Tield =~ 50%).
The compound welted at 226°¢ and deccnposed afiter this

termperature.

#Pnalyslis £oF CagH, ,0.5n 3

G 63.82 H, 3.41 5n 22,42

Found

Caled C 64,24 H 3,82 Sn 22,75

-
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Inportant Infrared spectral Data (em™)s Loy

1558(s), 1400(m), 1380(s), 1210(m), 1275(w), 1100(m}, '\\\-

\1.
19700m), 1040Gr), 1010(w), Si0(w), 820{m), 760(s), 740(w}, fi '?\
700{s), 620Gr), 570{vw}, 470Gs), 400(h), 350(hj. | ‘_t-\' §

Se Dismethyl tin bis (diphenyl ¢glyeclate) =  ; SN

A mixture of dimethyl tin cxide (660 mge~ & me mgles)'énd
dirhenyl glycolic acid {1.83 gm~8 me moles) was taken in_a round
bottom £lask. 200 ml benZene was added to the mixture with stirringe.
The veact*on mixture was refluned foy 4 hours £itted with a water

separator,

The reacticn mixture wag cocled and £iltered cut the suspended
unreacted mass. The clear sdlutien was concentrated to about 20 ml
and kept overnight, A white powdery product appeared.

(Yicld = ~55%), |

The compound was purifieé by repeated crystallisation from
chlorofom and f;nally dried in vacuuvm,

The compound was found to melit at 197-98 C.

The same compound was found, when the reactants were used

in 1311 molar prcportion, though the yieldd was rather poor,

% Analysis for C30H26065n H

Pound ¢ C 539,26 H 4,14 Sn 20,19

caled 3 C 59,90 K 4.32 _ Sn 12.€0
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Inportant Infrared Spectral Data (cmfl)

1650(s), 1340(m), 1190(w), 1055(m), 1000(w), 950(w), o1c(w),
830(m}, 760(m), 750(x), 700(s), 680(w), 615(m), S6C(w), S10(w),
460(w), 250(w). -

Guw Dicycichexyl tin diphenyl glygclate

A mixture of tricvclohexyl tin hydeoxide 1,54 gm (~ 4 me moles)
and 213 mg (~¢ m, moles) of diphenyl glycelic acid was taken in a
round bottom £flaske 200 mi benzene was poured in if, The reacbion

mixture was refluxed for three hours with water separator.

Afver reaction the mixture was cocled and filtered off the
unreacted suspensions. The clean so;ution was concentrated to shout
15 ml and kept overmight., A white erystalline product appeared, Purle
fied by washing with hot chleoroform and then dried in vacuume.

(Yicld =~ 52%).

Melting point was found at 320°C,

% Analysis FTor czsﬁazossn_a

Found 8 C 60.54 H 6406 sn 23,10

caicﬁ

[ 1)

C 61,05 H 6,26 Sn 23.28
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l Important Infraxed 3pectra1 Data (cm“l)

1600(9), 1570(s), 1500w}, 1420(5), 1400(g), 1220w},
laﬂﬂ(w). 11906{m), 2100(m}, 1020(m), 1010(w), 1000{(m}, 910(v),
BQO(wJ, 810(m), 780(m). 700 (m), 610(m}, 590{w}, 500{w}, %40(u).
©390(m), 3300w,

Te Diprqggl tin diphenvl glycolate

Tri neprepyl tin chloride (1413 ogm, ~4 nm, moles) and diphenyl
glveoolic acid (913 mg, ~ 4 n. males) were taken in 200 ﬁ&-chloroform.
Warmed it on 2 watexr bath fox 15 minutes. The 3iberahed hvdrochloric
acid was neutralised with the dropwise addition of liquor ammonia,

The mixture was refrigerated for another 15 minutes and then deposited
ammonium chloride was separated by £iltrations The clear filtrate
was refluxed for four hours. After yeasction, the solution was cone
centrated to sbout 15 ml and kept overnilght in refrigeratos. A white

powdery product appeareds

The conpound was purified by repeated washing with hot
chloroform.
{¥icld =~ 50%)

The compcun@ decomposed aftey 230%,

Anglysis for C,gH 24033n

Found s £ 56,83 5 6,06 En 26,26
caled s € 55,68 H 5,56 $n 27.60
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Importent Infrared spectral data (et )

1500(m), 15685(s), 1800{w), 1380(m), 1320(Qw), 1190@ys), -
1180w, ilOO(w). 1070{m), 1040(w), 825(w), 780=760(w), 720(wm),
7i0{rm), 610(wm), 550(w), 470(w).

Scme Attempted Resctions

Reacticns of diphenyl ¢glycolie acid have also been carried
ocut with tribenzyl tir; chloride, (mocccz{zcnz J23n012 and )
CgH GH-(SnCla JC}Izcocsﬂs. But a gummy product was obtained in cach
case, from which pure compound cculd not be igclated.



TADLE I

121

MCLAR CONDUCTANCE OF SOME OF THE COMPCUNDS

Bolvent ¢ DMSO

Molar Concuctance ()
rho cmz

Diﬁhﬁyi tin diphenyl glfcolate
Dibenzyl tin diphenyl glycolate
Diphenyl tin diphenyl glycolate
Dicyqlohexyl tin aipﬁényl glycolate

Dimethyl tin big (diphenyl glycolats)

2724
26427
29,00
26232

31,27




iz2

/ N TABLE IZ

' NUCLEAR ERGNETIC RESOANCE SPRCTRAL DATA

TR

| i ' ‘ T
; Coﬁ?ound Chemical shife (S)
fff ’; Aromatic protons Alkyl protons Others
' Diphenyl glycolic 7426w 68 (m) 5465 (comp)
acid
. Dibutyl tin 7 o 207472 (comp) e 621,00 (L)
diphenyl g’lycolate_ . ’ 1,02x1,0 (CC—H@ )
Diphenyl tin 70 257,80
diphenyl glycolate {(comp )
Dimekhyl tin 7402=7.5 {comp) 0.42(s)
bis(diphenyl gilyceolate)
Dibenzyl tin 6,97 d(comp)  2.90(d)
diphenyl glycoclate 2.85(&)

s = singlet, & = doublet, ¢ = triplet, g = quaftet, comp =

complex;;}. m = multiplet.
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| TABLE TIX
:13c_NUCLEAR MAGNBTIC RESOMANCE SPECTRAT, DATA
Compound Chemical shift (6 )
f -
’ Aromatic ~ Alkyi - Cthex
carbons carbong " earbons
Diphenyl 128,41 | 152,37
glycolic acid 128,30 141,72
| 127,87
127.35
Dibutyl tin - . 127,05 26,38 147,40
diphenyl glycclate 126,87 25426
126,08 21,78
13,29
Dimethyl tin 126,58 T 169 145,74
‘bis (diphenyl 126,34 134,74
glycolate) ' 125,53
Dicyclohexyl tin - 127,10 . - 147.82
diphenyl glycclate 126.94 30,90
126,40 | | 29,50
126.17 ' 28,58

27495
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| GADIE IV
11%, NUCLEAR MAGWETIC RESCNANCE SPSCTRAL DATA
yra— .
Compcound Chemical shift (5 )

Dibutyl tin diphenyl glyecolate -142,12

Dicyclohexyl tin diphenyl glycolate 100,37

Dimethyl tin bis (diphenyl glychdlate) ~123,02
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An attempt have been made to determmine the apparent molecular
. weight .of the compounds by Rest method, But in some cases Rgat
Tethu@ ccul& not be follcowed because thege compounds were insoluble

in canphoru

| in the experinent canphor (mp 178°C) having cryoscople

'.f

constant 39,7 S¢ have been usede.

f} _
¥
L4

TABLE ¥

APPARENT MOLECULAR WEICGHT DATA

Compouid : Melecular weicht

Found _ Calcd
{Eor monomex)

Dibutyl tin diphenyl 423 | 459
glycolate

Dibenzyl tin diphenyl | 488 523
glyeolate -

Dicyeclohexyl ¢in '
dirhenyl glycolate 547 511

Dipropyl tin diphenyl ,
glycolate 453 431

Dimethyl tin his (diphenyl
glycolate)

590 &01




126

TABLE VI

SOME INFRARED SPECTPAL DATA IN SQLUTION

Compound Selvent Major IR dbsogftiaﬁ
frequency (em ~)

Dibutyl tin THR 2980{m), 1600(s), 1560{vs),
diphenyl glycclate
1450{m), 14106{s}, 1180({w),
1120Gw), 1020(m), 1040(w),
815(m), 770{m), 705(m),
710w}, 605{h), S80{(w)
520(w), 320(m)

Dibenzyl tin T 3680({m), 3060{m), 1585(sh),
diphenyl glycolate © 1580({vs), 1490(s), 1420(s),
: 1410({s), 1320(u), 1220(m),
1180(m), 1100{m}, 1065(s),
1140(m), 1010(w), 915(m),
820{m}, 760(=), 740(w),
760(s), 630(w), 555(w), 505{v.w),
460{m), 360G}, 320(w),
Dimethyl tin bis (diphenyli? 3080(m), 1650(s), 15B85{v.5.),
glycclate) THF 1500(m), 1430{(m), 14l0(s),
- 1340(s), 1180(m}, 1160(m),
1070(s), 1040Gs}, 820{w),
770{s), 700(s), 6B80{w),
615{w), 570(w), 515{w),
370y) |

A broad peak or a hunmp was obtained ~ 3500 cm'"1

the solvent uvsed.

perhaps édue to



TABLE VII
1 COPARATIVE INFRARED CO, TREQUSNCIES CF SOME COMPOUNDS
fo I SOLID STATE & IM SOLUTION
£ |
Ccﬁﬁqﬁﬁund €O, frequencies (emt)
. |
/" Iz Solid state ‘Solution state
/
Dibugyl tin dipbenyl 1570 1565
glycolate
4
. ,5;{ .
Dibengyl tiw - - 1650 1643
dipheiiyl glycolate
Dimeghyl tin
big(diphenyl glycclate) 1558 1553
[
/ -
/{l , i
J/ .':I
r{ Lo
.:-fls
/
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During the current investigation, some organotin diphenyl
- glycolates have been prepared. The tricrganotin derivatives K_
however, coul& not be isclated, thcough reactions weore car:ﬂm;x\

cut with triorganotin camounds with diphenyl glycofic acid.-Tri\\
organctin compounds on reaction with diphenyl glycclic scid yield%ﬁi
correspoending diorganotin derivatives. Hcwever, ﬁew more digrgano— |
tin diphenyl glyeclates were isclated and charaéteriseé, Thé\

diorganctin derivatives cculd be cbtained from the following‘%ype

of reactions

ol ?H o \
| | h
e . . o o
Rzﬂno + (CGHS)ZE C—‘F’.’-‘% = . \
% \J} o i
(Caig)y ci: . T =0
0 0
\Sé + 1,0

7\

R

(R = Bu, Ph, Bz, Cy, Pr)

with {CHSstnO, however the resction proceeded as follows:
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S OH
(CH, SN0 4 CHaL— G—OH-

l\ 0
CeHs | CeHs
é—— o G o-————‘c'ﬁ—c H
S <
o/| ™~ { - HQO

H5C6._-' '
ﬁ _ - (CHs
g

All theze feactions liberated water molecules, walch was
separated by Dean stark'watér separator. On working up the reaction
nmixture, the organétin derivatives were cotained in crystalline
state or as powdery sSclids.

The elemental analyses gave satisfactory daté for the
sugeested melecular compeoesition of these compounds. The infrared

spectra of the compounds were recorded.

Infrared spectra

The V-0 peak of diphenyl glycolic acid was found absent
in all these organotin cerivatives, suggesting revlacement of both
of the hydroxyl and carboxyl protons of the ligand. Several IR |

1

spectra of the derivatives have been recorded upto 200 cm ~ in

Hujel, KBr and in T.H.F. Therc are number of peaks in the regics
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of 300-600 cm L, some of which could pessibly due o Van-¢ and
Veneo freguencies but due to some confusing nature of these peaks,
we refrain ﬁrdm unarpicuous assionnments of VEn-C and 'VSn-O peaks
in these organotin derivatives, These gpectra certainly indigéte
¢haracteristic peaks £rom some ligand and organcitin moietiesh%ut
we would like teo ccncentrate on thé peaks due to carbonyil grcﬁ%s

, vy
of the ligand and orxgancotin derivatives. L

| \

) . I'|| \.‘_
Veo peaks of the ligand and organotin derivatives (anJQ W

R\

Diphenyl glycolic acid _ 1718 . : AN

Dibveyl tin diphenyl glveolate 1595, 1570 {nuiol) [
| 1585, 1570 (XBr) b

1600, 1560 (TeHeP» |
solution)%'

Dibenzyl tin diphenyl glycolate 1558 (nujeol) :
: 1585(sh), 1560(TeH.Fs |
soluticﬁ)
i1
Diphenyl tin diphenyl glycolate 1575, 1550 {nujol) 5
Licyclohexyl tin dipvhenyl glycclate _ - 1600, 1570 {(KBr) 1
Dienwprcpyl tin diphenyl glycolate 1590, 1560(nujol) |
I
Dimethyl tin bis (Giphenyl glycolate) 1650 { nujol) :'
: 1650, 1585 (Tell.Fe
Cinid solution)
polnt
of three

peak)



' p&aks appeared, one in the range of 15851600 cm
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ﬁ; Cowwarea to carbcnyl péak of Diphenyl clyccl‘c acid, the
canonyl peaks oFf tbe organot,n derivatives were shifted considerably
iddicating the formation of the esters.‘chemer in most cases, twc
1 yhile the other
band apbeareda«/1560»1 70 ext, The latter bandg ere more intense
than tbe zcrmer onese In case of Dimethyl tin bis idiphenyl

glycolate}, only one band appeared at 1650 cm -1

in nujol, but in
Te HoFa solution the same ccmpound gave a peak at 1650 cm - and a
group of three bands around 1570 ¢ "1. The shiztﬁng of caxBOnyl

bands £rom 1715 cm -1

£0 qrcund 1570 cm“i for most of the compounds
may be due t¢ coordination of €= 0 gr up to tin atom, in addition

to the rEplacement of the proton of -C-DH groups The 1198n spegtra

which will be discussad laterxr, gupport such suggestlcn Eor most of
the organotin de:ivatives except for the dimethyltin derivative.
The infraved spectra do not show any significant spectral changes
hetween the sclid and soluticn state sor most of aiovgarotin

éerivative

- Before preceeding on further discussions of thé diorganotin
diphenyl glycolates, it may be relevant to discuss some structural

asyécts of scm@ nown organotin carboxylates,

In 1960 Okewara et al (30) investigated the infrared spsctra
of scme methyliin acetates and formates. Thgyinterpieted the spectra
of trimethyl tin carbeouylates c.ds (CHéJSSnOUCR' (RY = H, CH3)

in terms of icnie structures, since the spectra showed the existence



cE é planaf trimethyl tin group and indicated an icnic type
carﬁaxylate groupe However-Beaﬁtie and Gilson peinted cut that the
spéctrosccpic evidence might alsc be interpreted in terms of eithexr
bridging carboxylate groups or simple aﬁetate icns (B3}, Viscosity
méasurenents by Jensen et al {54) supported the bridging structure.
Jﬁhe Xeray diffraction of trimetﬁyltin formate indlcatea that the
fstrueture congsisted a‘planar trimethyl tin and & ZormoRy group
; arranged alternately along a helix chaine The tin atoms ake
:penﬁa coordinated by three carbon atcms and two oxygen atcms (25).
-Recent&y, a number of workers ﬁave stuéied differcont types of
organctin cafboxylateslby IR, 13¢ and 1198n NMR and pray diffractioit
studies, From their results, it may be concluded that organotin
carboxylates can be classifled into two major groupss These may be

monomeric discrete intramclecular chelated carboxylateé (82)

- R
Oxc/
R | l
\S
0
1’/_
R , R = alkyl oxr arvi
R (A R' = aryl

a

associated arrandements centaining £ive coordinated tin atomse
. .

R R te
N/
o—*sn-—o/\'o-—»

7 |
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The intezplay among variocus factors are responsible for the
preferential appearance of one of the filve coordinabed reprasenﬁap
tions A and Be

! Holmes and his cowworkers (51) also studied the triphenyl
. . ' [
tin esters of salilcyclic acid and suggéested the Zollowing schembic

reprasentation of the structural form

Ph
,f" \\ O HO
Phe \>x// Q§§& E |
\\.\ N, /(:

A ——0

Ph

Similar tvpe of intrameolecular chelated stxucktures are

present with @ number of organotin carboXylates.

Under the aboﬁe context, the vhysicochemical daka cobtained

for Diomganctin diphenyl glycolates may be digcusseds

u mw spect:a ' ' o

The 1H NMR spectrum of f£ree diphenyl glycoliic ecid in
CbCLy gave a corpleX peak centered at 8 5,65 (carboxyl and hydroxyl

protons 2H) and anothey complex patternd 7.26~7,68 (vl = 10H).
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6

Dibutyl tin diphenyl glycolate (in 4~ DMSO)

~ Carboxyl and hydroxyl protons were found to be completely
sbsent and the alkyl protons appeared as triplet at §0.,62-1,00
(butyl methyl —Gﬁ) and methelene protons appeared as complex
pattefn in between 6 1,02-1,9 {(butyl methylene protons 12H), The
.aromatic_prptons appéared as complex paﬁtern in between d 7.2-7,72

(AI’H = 1 OI'I) ™

Diphenyl tin diphenyl glycoléte

Like the butyl derivative, the carboxyl and hydraxyl protons
were totally =bsenti, the aromat;c protoms gave three groups of
complex pattern peaks in between¥57,15—7.80 in d6 DMSO, It was not
possible to assign unambiguously fcr.different types of aromatic

protons of this compounds.

Dibenzyl tin diphenyl glycolate

Carboxyl and hydroxyl protons were found to be absent. The
benzylic methylene protons appeared at §2,9 (2H) as doublet
(HBB. J = 27 Hz) andd 3.85 (21) (HAA‘) as doublets (J = 27 Hz)._
The benzylic methylene protoms splitted (82).
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' The aromotic protons appearsd at d 6e9«=T.4 (AzH = 20H) as
complex pattern. Here also it was not possible to assign individual

type of aromatic protons.

' pimethyl tin bis (diphenyl'giycolate)

Here alseo carbonyl and hydroxyl protons were absent. The
aimethyl tin protons sppearad as singlet at 80,42 {methylene
protons «GH), suggesting,3£§§§ disgésition of the methyl groups.
The arumatic protoné appeared ‘as compleX pattera in between & 7,02«
7.5 {(AxH = 20H), The yatio of aromastic and aliphatic protons in
this compownd indicate big ester type compound, unlike the earlier
compoundse

13C JMR specira

J; .
“SC MR spectra were recorded for only three organctin

13

The

deglvaktives, The C NMR spactrum for Diphenvi glycdlic acid gave,
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C4eds 128030 (Cy & Cyy) 2nd 128461 (Cg & Cg) avomatic carben
El_if.'.oms. )

*
v

The C, carbon atom appsared at é 152437, while (‘;'2 carbon

1
atom appeared at & 141,22,

Dimethyl tin bis (Qiphenvl glycclate)

13{: MMR spectrum gave a pumber of characteristic peaks.

The
The methyl carbon atoms appesred as @ single peak at S 16,9 while
--€:2 « OH carbon atom appeared at d 134,74 and 0 = (13 - OH carbon atom
appeared atd 145.74. The shielding of = (l:-!OH and O = c:!’ ~ OH carbon
veaks, stroagly sugoest thé formation -I'oi an ester type organchtin
derivative. The arcmetic carbon atoms gave only three peaks at
3125.53, 126.34 and 126.58 instead of four pesks exhiblted by the

frea ligend. The fourth peak may be merged on any of these above

hrea pesksS.
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C NMR spectrum of Dimethyl tin bis {diphenyl glycolate) - --



Dibutylein ﬁiyhenyl glycolate

. The aliphatic psaks appearsd in botuesn $13,29-26,38 and .
may be essigned (BO) az followss

J

1 | 'Qc:?“"
1d<<::>}7; GC' O\\\\\ /j

2

\
P

A

w\.

S 13429 €ueC,

- -

S 21s78  Cyy Cqy

S 264,33 .

58 C

ot

The €. carbon atom appsared at 147,40 while Gue £o poor

intengliy of the spectrum the_cﬁ carbon atom poak conldd not be
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unerbicnonsly assicned, Compared to ligend, the C5 Carbon atom
penk showed considerable shielding.
. The avomatic carbon atems gave three peaks 1ike the dimethyl

tin dowivetive at & 126,08, 126.87, 127.05.

Dicycichexyitin diphenvl glyeolate

The 13

C NMR spectrum gave four peaks atc§27.95, 2858,
29450 and 30,90 for cyclohexyl ring carbon atoms. FPor them assigne

ment may be made as follows:

827495 = Ca5C 0
528.58 ‘W‘al‘ cia
629.50 i CS; cap'- c5’ GS'

d 30,90 {32-1 Czn: cﬁ? c6°
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The Cy carbon signal could not be detected due to poor intensity of
the spectrum, while G, carbon gave a sigmal at d 147.52, The spectrum
recorded signals for aromatic carbon atoms which may be assigned

(84) as followss

J 126,17 (m)
S 126,40 {p)
5126,94 (o)
$127,10 (4)

1195n NMR spectra

Pue to certain limitations, it was possible to record

1195n spectra only for three compounds, Even these three spectra

along with IR and 13@ spectra gave some indicaticns about the nature

of some diorganotin diphenyl glycolate$e

4
“igSn NMR spectral daba

Compound Chemrdcal shift (S )
Cibutyl tin dlphenyl glycclate wld2ad2
Dicyclohexyl tin diphenyl glycclate _ =] 59,37

Dimethyl tin big {diphenvl glycolate) - -123402
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The dibutyl tin diphenyl glycoliate had llghn signal at

-442.12 indlecating panta cooxdinat¢ng‘nature.

|’

Nadvornilk, Handlir and Lycka (80) reported that the chemical
ﬁivtrlgg.é o 15248 ppm are typical of a gquasi tetrzhedral asrange=
ment of a2 simple trialkyliin compound with a totra coordinate tin.
atom. On changing £rom tetra coordinate tin to penta ccordinate tin,
118

an upfield shift of § (**“sn) by 100a190 ppm usually takes ploce.

. The expected range 5(1195n)ﬁu pem may be glven by following figuve

7; 60 -{gur-cna_rﬂinate iive - cobrdingte

a. ' :

oo -

3

g Or
80}
160° . . .
-0 <120 -200  -280

("sq) ( ppm

Correlation of llgSn chemical shifts in tri n-butyl

tin (IV) compounds with 119%n chemical shifts in

triphenyltin (IV) analogues.
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Cn comparing, the Dibutyl tin diphenyl glycolate has a

valus é 119531'1 peak value of 142,12 vpm, which may aiso indic.;ate

hexa coordinati ing tin atoms. Bub it should be borne in mlnd, 40 ,

the spectra was recorded in Coordinating solvent 66 DrMsQ, hence iv

is quite expected that Dibutyl tin diphenyl glycolate cen register

ils

more upfield ghift for &n peJa'k,. than expected for a penta

'coordinatea tin atom. The compound was sparingly scluble in C:DGlso
hence the spectzIum was recorded in 65 DMSO, On the basis of molscular
fermula and molecular weight (Rast pethod) we may suggest the £ollowe

ing composition £for Dibutyl tin diphenyl glycolate.

@cwo\ /C4H9

AN

C 0~ CqHo

The cbz dbsorption frequency in IR spectra showad am unusually
ghrong shift from 1715 em * o ~ 1570 em+ indiéating strong coordina=
r..ion frem >C = 0 group of the carbosxylakte ion, which sunports
56"‘3“&:} valuse

The 1195:1 spectra of aicyciom_xyl tin diphenyl glyeclate

was aigo re:_:orded in 66 DMSQ gsolwvent, The 1198!1 veak appeared at

§ «199.37 indicating a similar structure like the sbove dibutyl



142

derivatives. The IR shift is also similar here for CO, group. Hence

we may tentatively sugoest the structuve of Dicyclohexyl tin diphenyl

b glycolate as £ollows

Thoughldetailed data are lacking for cther dieorgundbtin diphenyl
glvcolates. These may have similar structures like dibutyl or

dicyclohexyl tin derivatives.

The Dimethyl tin derivative is somewhat. different from the
other diorganctin derivatives, having two diphenyl glycolic acid
residues. Elemeﬁta; analyses, molecular welght and 1H NMR gpectra
strongly support the formation of Dimethyl tin bis (ddphenyl

glycolate}s The 119

Sn peak for this conmpound appeared atd «123.02, .
This may be due to hexa coordinated tin atom of the following

type:
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/

In this compouﬁd,,eoarﬂination from the carbeonyl oxygen of

i
i
i

Py
¢ acid groups may be chsent, otherwise it would rendex the tin atom

ﬂ either hepta or octa coordinatings. In that case, we would expect
i19 '

f
f«\

#y nuch higher upfield shift of

il _ . .
&t is mueh smaller, compared to cther diorganctin derivatives, Xt

Bn sigmal, Moreover, the 002 shife

shifts £rom 1745 cmt o 1650 em > only compared to~ 1570 cm"l as

in other dierganctin derivatives.

L — -

;W . in absence of Xeray data (for which we had no sccess) all

/ these structures may_be considered scmewhat tentative in nature,
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