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Lewis acidity of Organotin Compouns:

Tin, the element having atomic number 50, is a
member of group IVA of the periodic table with an electro-
nic configurationiAFKr;74d10532p2 in the ground sﬁdte (1).
The common four covalent state is derived from Sp3
hybridisation. The four covalent state_occur§ for more
fequently than -the two covalent state'and most of the

organotin compcunés possess a four covalent tin atom in

simple compounds.

Tin differs from the lighter group IVAAelement in
that its d-orbitals are of sufficiently low energy for
them to be frequently used in bonding so that tin can
readily expand its coordination number.above four. As a
consequence of this, many organotin compoundé.exhibit
considerable Lewis acid character and can form stable
adducts with a number of Lewis bases. Moreover reactions
involving nucleophilic attack ‘at tin are facilitated by
the formation of coordinated -intermediates which,jhowever,
unstabie, lower the energy of transition state. The
coordination chemistry of organotin compounds, was dis-
cussed by Poller ¥2) in 1965 and by Gielen and Sprecher in
I966(3). |

Crganctins can form a large number of complex
compounds with suitable donor and chelating ligands. The

presence of an organic group in a molecule usually
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diminishes the tendency of organometallicéAto fogm complexes
and hence the observed stability of the complexes should
"decrease as follows : MX,7 RMX3) Ry,MX, 5 RAMK R M, The
cenfiguration of the complexes readily féllowé from the
type of metal hybridisation involved. In R4M complexes
sp3-hybrid orbital exist and tetrahedral configuratiéns

2

are attained., In MXg ,- the other limiting case, the six

sp°a® - hybrid orbitals of the metal are directed towards
the 1igands so that the resulting complex will be octa-
hedral. When only oﬁe mbﬁédentate ligand adds to an
organotin molecule, a trigonal bipyramidal complex {co-
ordination number five) may be formed through the parti-
cipation of the sp3d h&brid orbitals of the metal, A
number of compounds have been described»by Béletskaya,
Butin, Ryabtsev and Reutov (4) which show-agreeﬁent with
these simple rules, although in many cases, the structures

mentioned are often distorted, due to the different nature

of the ligands in an organometallic complex.

Organctin.adcucts and related compounds:

The readiness with which the stannic halides florm

thermodynamically stable adducts of the type SnX,.2L

4
(L = ligand) with Lewis bases is well known {(5). Organotin
compound acts as a Lewis acid to react with electron pair .
donor i.e., lLewis base to form addi#ion compound. Mono;,

di- ‘and triorganotin compound can form adducts with mono-,

di- and polydentate ligands, The acceptor strength of

organotin compounds is dependent on many factors, viz., the
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néture of the ligands, the organic groups, the substituents
- attached to tin etc. As pointed out earlier, the stability
of organotin halides to form adducts inCreases in the

order R‘SnX«(R2SnX2'<RSnX {6,7) . The acceptor strength

3 3
of a series of (CH3)3SnX compounds is found to be propor-
tional to the electronegativity of the substituent bonded
on tin (8). The stronger the electron attracting powér of
the substituent, the less the electron density around tin
and the acceptor strength increases accordingly. Thus the
order of acceptor strength of the (Cﬁ3)3SnX moiety is

F~ C1T Br I . The apparent acceptor strength depends

also on the nature of ‘the donor (7).

It is widely accepted that tin (IV) is a class A
acéeptor (8) and using the "Hard and Soft Acids and
Bases" (HSAB) concept (9); it is a hard acid. The presence
of organic groups on tin may confer some softness (10)
and organctins sometimes show charactéristics of class B
acceptors towards certain ligands (3) but generally it is
believed that in organotin complexes tin retains its class
A (hard acid) character. Thus, trimethyi tin chloride
forms more stable adducts with oxyvgen Or nitrogén donors -
than it does with correspending sulphur or phosphorous
compounds (11). However, in our laboratory, reaction of

the following type were carried out.

RSnL + L'—->R3SnL' + L
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(where L = Diphenyl carbazone, substituted hYdroxamic acids,
g-hydroxyquinoline and L' = Dithizone) indicating the soft
acid character cf the organoéin compound., Qrganotin compounds
may, therefore, be coﬁsiderednbetter as a border-line case

between hard and soft acid,

1:1 adduct of HMPA (hexamethyl phosphoric triamide),
DMSO (Dimethyl sulphoxide), Phen {1,10 phenanthroline) with
R,SnX (R = CH,, CcHg,
prepared by several workers (12-14). {C6H5)3SnNO3L L=

X =Cl, Br, I, N,, CN, NOB) have been

HMPA, DMSO, Phen) adducts were found good electroljtes in
absolute alcohol. Evidence for coordinated nitrate group
in these complexes comes from IR data and these compounds
have been suggested to be penta coérdinated from the
Mossbauer Spectra (14), ,A large number of 1:1 adducts of
(C655)3Sncl Qith substituted pyridine  -N-oxide are known

(15) and the stability constants of Me,SnCl.L "adducts have

3
also been measured (16). Triphenyl phosphine oxide,
triphenyl arsine oxide can also form adducts with R3SnX

C_H

X = Cl1, Br, I) (17,18,19), °

The complexation of (CH,) SnX {X = Cl, Br,I) in
donor solvents e.g. acetone, dioxan, dimethyl ether, pyridine,
DMF, DMSO znd tetramethyl ethylene diamine {20) and also
its adduct formation with 2,2'-bipyridyl or 1,10-phenan-
throline in inert solvents like benzene have been studied
(21-23). Amcng these the structure of Me3SnCl.bipy\was‘

studied by Rechie et ‘al (24)., Smith (25) also reported the
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(C H,) ,5nC1 complexes with 2,2'-bipyridyl and 1,10~

phenanthroline., Srivastava et al reported (C6H5)3SnNCS .L

(L = H2NCH2CH2NH2, l-methyl 1l=2-pyrrolidinone, 2—amino~

thiazole etc) (26) and PhéSnNCO.L (27) (L.= phenanthroline,

DMF (C6H5)3P etc)‘adduCts. They also prepared R,SnX, .

‘mL (R = CH X = Cl, Br; n = 1-3, m = 1-2; L = urea,

3' 6 5'
; tetramethyl urea) compounds (28). Narula et al (29) reported
the 1:1 adduct formed by 80, and (RBSn)zo (R = C.Hg,
C3Hys C439)°

Smith and Liengme (30) prepared and studled the
" crystalline solid adducts (CH ) SnCl.L: (C6H5)3SnCl L

(L = I and II); (c6H5)3Sn(Ncs) .L (L = I) where
I= 3~ 4’2-(1,10-phenanthroly1> _/-5,%-diphenyl

“1,24-triazine,

II

]

3~ / 2-(1,10-phenanthrolyl) _/-5,6-dimethyl

1,2,4-triazine,

Diorganotin dihalide also form adducts with a number
Qf ligands viz., pyridine (py); bipyridyl (bipy), ﬁhenan-
throline (phen), terpyridyl (terpy) ete. {23,31,32).
Although with diorganotin dihalides and diisothiocyanates,
1:1 adducts are fqrmed with 2,2'<bipyridyl, diphenyltin
diisothiocyanate forms 2:1 adduct. [—thsn(NCO)2 _7 bipy
(33). By contrast to the ion pair product from dimethyl
tin dichloride (34,35), dimethyl tin diisothiocyanate forms

‘a seven coordinated adduct with terpyridyl k36).
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The adducts of diorganotin compounds with a number
of donor ligands like pyrazine (37), terpyridyl amine (38),
bipy.0, and dipho¢s.02 (14), dimethyl formadide (39),

(C6H5)3PO (18), phenanthroline (40) etc. have been reported.

The oxygen donor ligand, DMSO forms 1:2 adducts
with dimethyl‘(4l) and diphenyltindichloriae (42,43) in-
Lwhich the diorganotin group ié iﬁ a trans, or cis-
octahedral arrancement. Srivastava et al (44) have reported
-adducts Ar,SnCl

2 2
mono~ , di- and triethanol amine (MEA, DEA and TEA);

.nl /Ar = CgHgy 0=, m~ and p-tolyl; I =

n = 1 for MEA and DEA and n = 2 for TEA, Adducts of the

type RPhSnCl,.L (R = CH3, C,Hg, n-C Hgy, Benzyl and L =

bipyridyl -and phenanthroline) was reported by Jaura

et al (45), Smith et al reported compounds of R28nX with

2
1,10-phenanthroline, 2-2'-bipyridyl and triazine (46)

which were shown to be cctahedral structure with trans
groups.

The adduct of RSnX., with a number of ligands like

3

(C6H5)3PO, C_H_.N and DMSO {47) and bipy, phen and

6H5
tetrapyridyl (21,23,48,49) have been reported by several

workers,

Narula et al (50) reported the adducts of the

\ S . ] . fa N 1 o n . u
type C2H5 nCl3 L C2H5onCl3 L', SnCl4 L" and SnCl5 L

(where L' = (Ph3Sn)20, (Bu3Sn)20 and 1" = BuZSnO). Tanaka

et al (51) and Curiningham et al (52) prepared and studied

the structure of several other organometallic compounds,
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Organotin coordination compounds with bi and polydentate

ligands.

"In last three decadés‘of so,'extgnsiye-work have
beenicarried out in this.area. The 1igands whigh formed -
coordiﬁation;compounds with orgénbtih ineties were of -
.diverse‘typeé;“These included JQ-aiketoné,substitutéa.
'hydroxamic acid, diphenyl carbazone, tfppolgﬁic acié;i
kojic acigd, amino4acid,'8;hyaroxy qﬁinoline, substituted
A hYdroquﬁinoline;.diphenyl thiocarbazone,-éithiocarbémic
aqid, oxine etc, As illustrationtéf*ﬁhe above type of '
compoﬁhds we w0uld:bri¢fly discuss only few types of the
above ligandé. N ‘

1,5;diphenylchiocarbazone (Dithizone) has been
useé‘és a coidfimetric reagent for orgapometallic compoundé
(53,54) for a number of years and the isolation of several
solid organotin_di£hizéna£es_with mono-, di- and fri _
‘organotih moiéty have been fepoiféd (55,56). The organotin

dithizonates, R.Sn(HDz), R,Sn(HDz),, R,Sn(HDz)X and

3
RSn (HDz )XY (R = CHy, CgHg, C,Hy, C3H7,»P-tolyl,.Bz; X =
Cl, Br, I, NCS; Y = substituted benzohydroxamic acids;

HéDz = Dithizone) have been isolated and characterised.

Test of triphenyl and tributyl tin dithizonates as fungi-
cides showed excelletn activity against a number of-plant
pathogehic fuﬁgi (57). The oxygen analogue of dithizone,
1,5-diphenyl-carbézoné was also reported (58) to form

SnL, R.SnL_, RSnL

organotin complexes of the type R 2 5 3’

3
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RZSnLX (R = CH3?_C4H9, CGHS,;pétolyl, cyclohexyl,C3H7;

X = Cl, Br, SCN and LH = diphenyl carbazone)., Some of these

%]

triorganotin compounds showed excellent fungitoxicity (57).

Organotin oxinates of the type R nSann (R =

4=
organic group, OxH = 8<hydroxyquinoline, n = 1, 2, 3)
(59,60-63) are prepared either from the organotin halides
and soidum/thalium (I) oxinate (59,60) or from organotin
halides and oxine itself, the hydrogen halide formed is
removed by a base such as ammonia (64) and also by reacting
~organotin oxide with oxine (65,66). Triorganotin oxinétes
have»also been prepared by reacting triorganotin chloride
with a mixture of oxine and sodium methoxide (213)., Prepara-
tion of bis-{penta~fluorophenyl)tin bis-oxinates have also

s

been reported (67).

In the crystal structure of dimethyl bis (8=hydroxy
oxinate) which assumes a cié-dimethyl tin groups, the

oxygen atoms appear Yrans and the nitrogen atoms are €is.

(68),

During the reaction of diorganotin dihalide and
oxine in the molar ratio 1:1 in the absence of a base,
the halooxinate has been reported to form (69,70), These
compounds can also be prepared through disproportionation
of a halide and_a dioxinate, refluxing in benéehe or
ethanol (60,63,71-74) or by the reaction between a dioxinate -
and a silver halide (71), The halogen in halooxinate can be

substituted by other groups like NCS™, SO, « NO; or I etc.



199

The halonen dtom of penta coordlnated haloox1nate undergoes
exchange with groups like such as butyl, alkoxy or w1th
chelates like acetylacetonates (60;74) which may dispor-

. portionate into the‘diorganotin dioxinates.

Orcanotin halide bis oxinate, RSnX(0x), (R = Cﬁ3,‘
n-C,Hg., CGHS} X = Cl, Br) have been prepared by feacting
organotin trihaliées with okiné {1:2 mole) in ethanol
followed by neutralisation with agqueous ammonia or sodium
acetate (60,75). Datta (76) ha#prepared phenyl tin halo
oxinate by reacting diphényl tin dioxinate with mercuric
halides in ether at room témperature. A compound,
Zﬁn-c4H98n(Ox)2 _75 was prepared from n-butyl tin

sesquisulphide and oxine in boiling toluene (77).

Some of the organotin trioxinates have been prepared
by using either of the following reactions (63,66),
4 : ‘ boiling .
R,Sn,0, + 60xH ‘—m——— ZRSan3 + 3 H,0

3 benzene 2
RSnC13 + 3NaOx ————————+R8n(0x)3 + 3NaCl

(R = CyHg, C,Hg, c6H5)

Mehrotra et al (78) prepared butyltin isopropoxide oxinate

by reacting butyltin tris isopropoxide with oxine.

The apedyiical report ©F spectrophotometric data
on triphenyl tin oxinate in 95% ethanol (79) and in
methanol and benzene/methanol mixture has been revorted{80).

The reactions ¢f m€rcuric halides with some organotin
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oxinates have also been studied.

Srivastava et-al (81) have prepared some diaryl tin
bpis oxinates/2-methyl oxinates and diaryl tin chloride
éxinates/2-methyl-oxinates. Barsode et al (82a, 82b) have
synthesised and studied several other derivatives of
sﬁbsﬁituted:oxines. These were of the type RéSan where
R = CH,, C,H,, CéHg_and LH = Senitro oxine; 5,7=
éichlorooxine, 5,7-dibromooxine, 5-nitro-7-bromo oxine,
5,7-cdiiodo oxine, 5,7—dini£ro oxine etc. Not oniy these,
they also reported (83) the formation of mono- and
triethyl tin (IV) and triphenyl tin (IV) chelateé with
substituted 8-guinolinols, The‘compounds are of the type
RSnL,, RSnL

X, R,3nL (where R = C,H Celg? LH = 5 nitro

3 2 3 275
okine, 5,7- dinitro oxine; - 5,7-dichloro oxine, 5,7-dibromo
‘oxine, 8-mercapto oxine etc; X = Cl), (8-quinolinatc)

(1,3—diphenyl-prOpanedionato) diethyltin (IV) have also

been reported,

The complexes of the type RR'SnLL' (R = R’ = Me,
Ph, Bu; R = Bu, R' = Ph; L, L' = 8-quinolinates, 2-methyl-
8-guinolinate etc) have been synthesised and studied by
Smith et al (84). Majee et al (85) prepared and studied
the compound ©f the type RéSn(LSnR3)2 /R = Csﬂs, C4H9;
R' = C.Hg, C,Hy; LHH' = 5-(2f—carboxy phenyl) azo-8-
guinolinol of which H and H' rébresent the carboxyl and

hydroxyl hydrogen respectively /, R.SnLH and RéS(LH)2°

3
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They also prepared some organotin-copper mixed complexes
(86). Metal and organometal complexes of ortho-carbazoxines

have also been reported (87).

The Lewis acidity of esterin chlorides

C1.5 H = i so~- c_H ‘
\.,l3onCH2Cn2COOR (R CH3, iso C3H7, cfs and H) and
Cla.Sr(CH2CH2COOR)2 (R = CH fﬂdgii?&-%%) has been investi-

cated by Maughan ,:... Wardell, {88), From the stability -

ccnstants determinatisnfor adducts of these Lewis acids with
nitrogen donors e.g. D = bipyridyl, phenanthroline, pyridine
quinoline and aniline, it was concluded that (i)

CH3SnCH20HchOCH3 appears as & strong Lewis acid as

CH3SnCl3 towards bidentate licands and a single pyridine

molecule, (ii)~Cl,SnCH,CH,COOCH,.D (D = mono-dentate ligand)

3 272 3
is a better acceptor than GH3SnC13.D but comparable to
t D {iid S CH_COOR i
(CHB)ZSHCIZ owards apd {iii) 1, n(CH2 1, o) )2 is

weaker acceptor than Cl Sn(CH3)2 toWards'phenanthroiiné and

2

bipyridyl. For c'13SnCH2CH2c00R the sequence of acidity was

established as R = C6H5 CHj iso-C3H7' H towards bipYridyl.
; CH,C 'COOCH. ).
adcucts of C1,SnCH,CH,COOCH, and Cl,Sn (CHZCHZCOOCHB ) 5 -
with phenanthroline and bipyridyl showed similar Mossbauer
parameters to those for other phenanthroling and bipyridly
adducts of o;ganotin trichloride and diorganotin dichloricde,
Howie ekalgpnaid SEEISh diad Lacsis aticliby amd erppbal shruchuie g bas skakio trchlozidss.
' Gopinathan et al (89) repcrted the chelated
compounas of Bis- (Jg-carbomethoky ethyl) tin dichloride
with warious bi- and tridentate chelating ligands like

acetylacetone, salicylaldehyde, 8~hydroxyquinoline,
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dibenzoylmethane, benzoyl phenyl hydroxylamine, 2-hydroxy
benzophénone, 2-hydroxy 4-methoxy benzophenone and
salicvlaldaziné They also reported {90) molecular
addition complexes of J3-carboalkoxy ethyltlnchlorldes
‘with neutral ligands such as pyridine, triphenylphosphine,
hexamethylphosphoramide, triphenylphosphineoxide, tri n-
octylphosphine oxide, 1,10-phenanthroline and 2,2'-
bipyridyl. Kumar Cas et al (91) prepared and studied

the complexes of gﬁi?({3-carbomethoxy ethyl)tin dichloride
=1, 10-

(Me,0,CCH,CH,),8nCl,L, /L = PhyAsO, Ph PO, L

2 3 3 2
rhenanthroline, 1,1'-bipyridyl, ZFPh2P(O)2CH2 _7,

R

(MeO,CCH,CH, ) ,SnL} / where L' = oxinate 57,

s,CNMe,, S,CNEt, _/ and (MeOCCH,CH, ) Snc1L§. The compound
(CH3COOCH2CH2)28n(Ox)2 (OxH = 8-hydroxyquinoline) was
~reported by Gopinathan et al (89,99 in 1980 and by Kumar
Das et al in 1981 (2! ), Wassef and Hessin (92) prepared
the~compound of the composition type (C6H5)2SnC13 HL
where L-= (CSHS)BP 2,9~dimethyl-o-phenanthroline, |
o-phenanthroline, 4,4'-dimethyl-2,2'-bipyridyl. In the
same year (1981) the .adducts of diphenyltin dichloride
with scme organic donors like o-bhenanthroline, 2,9-
dimethylp%enanthroline, 2,2'=bipyridgyl, 4,4'-dimethyl-"
bipyrile, 2,2',2" - tripyridyl etc were reported by
Wassef et al (93). Some  addition compounds of the tybe
R,SnX,L and R,SnX,L, (R = methyl, butyl; X = Cl, cn3cbo;

L = pyrrolidine, acridihe,'1,10-phenénthroline, 2,2'-

bipyridyl, piperazine) were prepared by Siddigui and his
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co-workers (94) in 1983. In the same year Otera -(95)

2

oxinate or 2-methyloxinate. Some novel chelated compounds

reported the” preparation of ZF(CH3)3C ;7ZSnL where L =

of B -carbobutexyethyltin trichloride were prepared by
Garad (96)‘in 1984. In the same year Gabe et al {97)
studied the outer sphere coordination in the 1,10-
phenanthroline and 2,2'-bipyridyl complexés of triphenyltin
chloride. In 1986 Bonire (98) synthesised and studied few
acylpyridine adducts of organotin and stannic chloride.
Speﬁcer et al (99) studied thevLewis acidities of tri-
alkylhalostannanes. Trehan et al (100) reported the
syntheéis and spectroscopic investigation of the adducts
of some diorganotin dichloride using pyridine, piperadine,
o(-,@'- or ¥~ picolines, iSOqﬁinoline, morpholine, 2,2'-

bipyridyl, 1,10-phenanthroline as ligands.

A number of /Z-alkcxy carbonyl ethyltin dithizonate

of the fype R,SnL,, R2SnLX and RSnL,X where R =

CH,, OCCCH,CH,), C4H90COCH2CH2, CHBOCOCH(CHB)CHz;

SCN, and L = Dithizone (i.e. 1,5-diphenyl thiocarbazone)

X = C1,

and one complex (CH3OCOCH2CH2)2SnL'Cl where. L' = Diphenyl
carbazone was prepared and characterised by elemental
analyses, electronic, IR and PMR spectral data by Deb

and Ghosh (101).

2SnL2,

R,SnLX, RSnL,X and RSnlL, where R = CH,CO,CH,CH,,

C,HgCO,CH,CH,, CH,CO,CH(CH,)CH,, CH,COCH,C(CH,),; X = Cl,

Also the complexes of the types - R
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SCN; and L = oxine, 5,7-~dichloro oxine or 5,7-~dibromo
oxine was reported along with their proper characterisa-
tion by'elemental analyses, electronic, IR and PMR spectral

" data by same set of workers (102).

Beside these a number of éomplexes of the type

. {7 Vg0 "
R,SnL,, RSnL,Cl, R,SnLCl, stn(L H )2, RZSnL H and

" —
RSnL"Cl (where R = CH,OCOCH,CH,, C 4H90COCH2CH2,

CH;OCOCH(CH,)CH, ; LH = 5~-phenylazo-8-guinolinol, 1~

nitroso~2-naphthol; L'HH' = 5= (2'-carboxy phenylazo)=8-
quinolinol and L"H, = 1,2~hydroxy anthaquinone). charac-

terised by elemental analyses, electrohic, IR and 1H NMR

spectra and studied éhe@-in'SOmewhat detail by Deb and
Ghosh (103). In the. same year Kumar Das and his co-workers
(104) synthesised and studied the complexes of the type
RR'snxz;L2 and RR'SnL} / RR' = biphenyl, bis(p-tolyl),
bis(m-chlérophenyl), bis(p~-chlorophenyl), propane,
n-pentane; X = Cl, NCS; L = neutral mono&entate oxygen |
donor e.g. hexamethylphosphbriCtriamide, (C_H_.)_PO,

653
(C_H

6 5)3ASO, or half bidentate -donor (2,2'-bipyridyl, 4,

4'-dimethyl-2-2'-bipyridyl, 1,10-phenanthroline, 3,4,7,

8-tetramethyl-l, 10-phenanthroline); L' = 8-qguinolinolato,

2-methyl-8-quinolinolatq;7. The synthesis and 119Sn

Mossbauer spectra of a series of organotin complexes of

=] : - - ' L2
general molecular formula stnClzL2 (R = 4=R C6H4’

phenanthroline, Z2-aminomethylpyridine were'reported by

R' =

CH,, CF,, F, Cl, OCH

Biddle et al (105) in the same year,
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Although. the react;vity~of,tin-carbon bond depends
Jlargely'upon molecular envirenﬁent' yet they are susceptible
to attack by ‘a wide varlety of reagents. There are sO many
’ examplee of cleavage of tin-carbon bond brought about by
different neutral molecules, aeias and bases and also
by different pﬁysical methods such as heating etc. Poller

discussed several of such typical cleavage reaction (106).

Halogen cleavage reactioniof organotin compounds
is used particularly for the preparation ef organetin
mono-~ and di-~ halides. Many investigators carried out sucﬁ
reactions maihly for preparation of different organotin
compounds and some of them studied thoroughly such reac-

tionse.

R4Sn + XZ_——> RBSnX + RX

—

3 ' S
R30nX + X2———-—) R2 nX2 + RX

i

]

where X Cl, Br, I

R

]

alkyl or aryl group (107).

i

Ditin compound (C6H5)3Sn(CH ) Sn(CGHS)3 on

treatment with iodine formed (C6H5)2_ISn(CH2)4SnI(C6H5)2
(108).

There are some other type of tin-carbon bond cleavage
reactions which are effected by halogen molecules. Wardellegt. «

studied reactions of the following t&pe, e g



(C6H5)3SnCH CH,SR' + Ey —>{C_H ).SnY + CH_ = CH_ +

2 653 2 2
+ R'SE
R' = p-Meq6H4 , By = Br2 {109)
et o,
RySnCH,CH,CH = CH,— / R, 5nCH,CH,CHCH,E 7
-
| ///ng\\\ |
RySnY 4 CH; * CHCH, E
where EY = C12, Br2,'12, ArSCl;
R = - CHy, =C,Hg (110)

Wardell et al in 1983 also reported the phenyl

tin bond cleavage during the reaction of (CéH5)3Sn(032)n

SOCGH4(CH3)-p.(n = 3 or 4) with iodine, or bromine (111).

In 1984 several other tin-carbon bond fission
reactions were studied by Olszowy énd his co~-workers.
Among these brominolysis of cis and Egggg—(4-methylcjc}o-
hexyl); and cis and trans-(4-tert-butylcyclohexyl)
triphenylstannanes was also reported by them (112).

Electrophilic cleavages in (CH3)38nCH2M(CHB)3l
(M = Sn, Ge, Si, C) were studied by Hawker and Wells in
1985 (113). The effect of solvent and nature of M were

also found to be important.
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Bromination of some organotin bromide to prepare
' new organotin bromide by Medvedev and his co-workers in

1986 was also effected by tin-carbon bond fission {114),

A variety of acids effect tin-carbon bond ‘and
for example, hydrochloric acid is sometimes used to
prepare organctin chlorides. Of course in many cases
gaseoﬁs hydrogen halide is uséd iﬁstead of its agueous

solution.

RySn  + HX ——— R, SnX # RH

where X = C1, Br, I

R = alkyl o aryl group -{107),

Bﬁchmann et al (115) made an extensive investigation
cn the reaction kinetics of the tin-carbon bond cleavage
in aryltin compounds by hydrogen chloride.

A.selective cleavage of tin-carbon bond was studied
and was used to prepare some new organqtin halides from
tetraorganotin compounds_by using hydrogen bromide inw

methylene chloride in 1983 by Laosooksathit (116).
Similarly 100% sulphuric acid reacts with tetra-

methyltin to give the reaction

3 S
(CH3)4bn + H, 04-———> (CH3)3SnHSO4 + CH4

With tetraphenyltin all the tin-carbon bonds are broken

giving H2Sn(HSO4)6 (1170,
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Acid clea&age of an organic group from tin is
essentially an electrophilic SUbstiFution at carbon .and
readiness with which it occurs depends on several factors.
A phenyl group carryiné electron releasing substituents
is more readily attacked than unsubstituted phenyl group,
i.e. p-MeOC_H SnR3'>C H_SnR_ (118). The rate of acid

6 4 65 3 °
cleavage of the aryl group in CGFSSn(CH3)3 is greater than
usual expectation due to inductive effect of five fluorine
atoms in the phenyl ring (119), Simiiarly tin tetracarboxy-
lates have been made by theireaction between carboxylic

acids and.tetravinyltin (120),

"Wardell showed the following acid cleavage whereiﬁ
the ultimate reaction product, there was one appropriate

alkene,

H+ .

),SnCH_CH,, CH — ) 5"
“_ﬁ
(csg5 4SnCH,CH, (C Hg 4SnCH,CH, o\\H

(H20)

(C6H5)3SnOH + CH2 = CH2‘

{109).

Chandrasekhar et al in 1983 studied several replace-

ment reactions of Sn(C6H5)3 group by CCl3 where tin-carbon

bond fission took place by electrophilic reagents (121),
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The reactions of tris (trimethyl stannyl) and
tetrakis (trimethyl stannyl) methane were studied by Hawker
and his co~workers in 1984, The tin-methyl bonds were found

to cleave sueeessively with electrophilic reagents (122).

Trifluoroacetolysis of cyclohexyltin bond was

studied by Clszowy and others in 1984 (112),

The reactivity c¢f the tin-carbon bond towards an .
internal cationic carbon was studied by Murayama et al

in 1985 (123)..

In all these.cleavage reactions, the extent of

reactivity depends on several factors (124,125,126,127).

There are also many examples ofvbase cleavage of
organic group from tin, Phenyltin compounds undergo tin-
carbon bond fission when heated with 8~hydroxyguinoline
(oxine) as follows.

(C6H5)2an12 + 2HOX ) C1,8n0x, + 2C H/

(c6H5)2an0x2 ‘+ 2HOx —mm> Sn0x4 + 2C6H6

where HOx = oxine (128-130).

The f -diketones and /3 -ketcnes effect tin-carbon.

bond cleavage in stannylacetones {131)

P . 1
IR3DnLH200CH3 + CHBCOCH2COR —_—

S R3SnOC(CH3) = CHCOR' + CH,COCH,

o

where R' = alkyl cor alkoxyl cgroup.
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Another example of nucleophilic attack by the ligand

molecule to tin centre is

2 E/l
- .f_Hzo—_+ N

N Sn(CH3)2

510
f (CHa)Bon H

Znother example of the similar type was the formation

of K Sn(NH2)6 and benzene from tetraphenyltin and potassium

2
amide in liguid ammonia at 0°c (132). There are many
examplés of base cleavage of - tin-carbon bond which proceed

with neucleophilic attack by the ligand molecules {133~

135).

In 1983 Dembech and his co~wofkers determined the

rate of base cleavage of tin-—carbon bond in

Q - D0 -
RC6H4en(CH3)3 .by.(CH3)2ou ag KOH

3¢ 3¢ 37
R
p-N(CH3)3 I, p-NO2)

where R = p’-N(CHB)2 , p~CCH

m-C1, m,cFB,

]

(136)

Several metals, metal alkyls and scme compounds

are also found active in cleaving the tin-carbon. bonds,

Vinyllithium prepared by treating tetravinyltin
with phenyllithium in ether or petroleum ether (137).
Tetrapropenyltin was cleaved by metallic lithium in diethyl

ether (138), The reactions of R3SnCH2CH = CHR with R'Li

where R' = C,H CH were tin-carbon bond cleavage

aHge CHy. Clg

reactions (139-141), Metallic sodium was used to c1eave

¢

aryl-tin bond in (4~biphenylyl)trimethyltin (142).
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Lead tetraacetate may also bring about the similar
type of reaction.

o Pb (OCOCH,) ,
e.g. ({C,H,),SnCH = CHR — >

———>(C4H9)38nOCOCH3 + RCH = CHPb(OCOCH3)3

(143)

Several of such cleavage reactions were carried out
successfully by using boronhalides, substituted boron=-
halides, germeﬁiﬁmfhélide, siliconhalide; substituted
silicon halide, phosphorus halide, substituted phOSphOruS‘
halide, mercuric halide, ziné halide,ftin halide, bismuth
trich;orida, antimonytrichloride etc compounds {144~
182)

e.g. R,Sn + 2BCl,—> R

4 3 San + 2RBC1

2 2 2

(144)

(C.H_).SnC CCH = CH

oHg) 4 5 * (C4H90)2BC1——9

____?(CQHS)SSnCl + (c4H90)2Bc & CCH = CH

2
{145)
| 25°¢
(CH3)3SnCC13 + BCl3 -—————)(caa)zsn(c1?¢c13
) + CH3BC12
(146)
2 B R
(CHB)BonCGHS + 2 013———9(CH3)2Snc12 + CH38c12
+ c6HSBc12

X =F or C1)

(146, 147)



172

T\

_, JB-C_H +.(CH3)28nC1

@ﬁ |
, -
= n(CH3)2 + C6H5BC12

HgX, +-(c6H5)4Sn-————+(C6H5)3Snx + C H-HgX

65 2

{148)

(X = C1, Br) (149)

Wardell etal in 1983 reported to cleave the phenyltin
. S - - ] =
bond in (C6H5)3Sn(CH2)nuOC6H4(CH3) p {n =3 or 4) by
mercuric chloride (111).

In presence of suitable catalysts organic halides

can cause tin-carbcn bond fission.

A numbe: of oxidation reactions of tetraalkyltin
compounds brought about by irradiation with ultraviolet
licht {183,184) or by treatment with peroxides (185)

leading to cleavage of tin-carbon bond.

The reaction mechanism for the homelytic substitu-
tion of trialkyltin iodides by photochemically generated
iodine atoms was determined by De Ryck et al in 1985,

The propagation step was the clea&age of tin (IV) = carbon
bond b& radical attack of the iodine atom, followed by the

formation 6f a new tin (IV)-iodine bond (186).
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" Soundararajan and Platz in 1987 studied the
vhotochemical cleavage of benzylic stannanes (C4H9)3SnR
(R = C.HLCH,, l-naphthyl-methyl, (C,He),CH to form

benzylic and stannyl radicals (187).

A number of cleavage reactions with electrophilic
reagents and. a number of thermal decomposition leading.
to fission products involving tin-carbon bond cleavage is

also known in some cases.,

Y Y
, | AN \ _ _
€eTe R,,SnC}D(CstR' \—____——_SRZSnX + CH2 = CHSR'!
where ¥ = R, C1, Br, I, SCN (188)
R, R' = alkyl or aryl group
. 150%
N o ®
(CH3)35nCF3 > (CH3)3an + : CF,
{189)

CHy Q _
H .
N Sﬂ (C 3)3 heat S*n(C H3)3

'CH3)ASn +

( CH),Sr (CHg -0),
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In 1984 few organotin halides were.prepared-by Buschhof{
and others where such cleavage reactions took place among '

tin-carbon bond (191).

Halégenodéphenylation of triphenyltin pseudohalides
was reported by Srivastava et al (192) in 1985 and
halodealkylation was carried out successfully in few
trialkylstannyl substituﬁed esﬁers by Podesta and his

co-workers (193) in 1987,

Beside these other miscellaneous cleavage reactions
of tin~carbon bond were carried out and studied time to

time by different investigators (189, 194-205).

-Very recently Wang and Cheng.(206) have published
a review on cleavage reaction of tin-carbon bond for. the

transfer of functional groups.



SCCOPE AND OBJECTIVES



Scope and Objectives

Recent works have established the Lewis acid
character of estertin chlorides with different Lewis'bases
in the formation of stable adducts and chelate eompounds.
'But strongervbase like 1,2 diaminoéroﬁene'canNCIeaye the

Sn-C bond of C with liberation of

O~
2 5 d¢,C—CH2CH2SnCl3

C H SnCl, and NH_CH_CH, CH,NHZHCl as

5\c- = CH, ¢ 2 A M R )

observed during the current 1nvestlcatlon. Hence, the study
of Lewis acid character of the new organotln chlorides
"obtained from above mentioned reaetions will be of interest.
The possibility of Sn~C bond fission of the new organotin
chlorides obtaihed from arcmatic uhsaturated ketones was
‘explored. It was found thateén-c bond fission, took place
rather easily even with moderate bases, so that no adduct

or chelate compounds could be isolated with these new

organotin chlorides.

‘Tentative mechanisms for the formation of new
organotin chlorides and their interaction wieh Lewis bases
have been attempted. The current investigatioes have -
opened up quite a number of interesting poesibilities, of -
which, it has been possible to study only a part of these’

pcssibilities.
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Elemental analyses and spectral recordings,
purification of solvents, use of abbreviations remain

the same as mentioned in Part I of the thesis.Digited Py malin3d
s\aétyomiQ3<9rn¢L;q_) was wsesd, fo maasune M Py o UG sobubiom o (B-kuto-
v anolim chlovides .

Preparation of starting material

Prevaration of /3 —carboethoxyethyltin trichloride (207)

Dry hydrogeﬁ chlorice waé passed into the ether
soluticn of ethylacrylate {5 gm) and anhydrous stannous
chloride (9.5 gm) {i.e. in the molar proportion 1:1) at
2OOC.temperatﬁre for two hours. The reaction mixturé.ﬁas‘
worked up following the ﬁiiﬁératuré method. The melting
point of the'final crystals was 68°C. The cémpound was

characterised by elemental analyses and IR spectrump.

% lysis fcr C_I
% Analys%s fcr 5‘{QOZSnCl3

Found C 18,00 H 2.61 Sn . 36,74
Calculated C 18.38 H 2,76 8n 36,45

IR spectral data (cm™1) (Fig. 13 )

2880-3000 vs(b), 1665 vs, 1460 vs, 1420 s, 1385 s,
1355 s, 1275 s, 1235 vs, 1170 w, 1150 s, 1120 w,
1045 s, 1015 s, 930 m, 920 m, 870 s, 820 w, 780 s,

740 w, 700 s, 670 w, 600 m,
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Reactions of ﬂg-carboethoxyethyltin trichloride

(a) With 135-diphenyl thiocarbazone (dithizone)

The compound {3-cafboethoxyethy1tin trichloride
(653 mg) and pure-diphenyl thiocarbzcne (1024 mg) wefe
taken in chloroform ({150 ﬁl). The reaction was carried out
with the molar proportion of the reactants as 1:2, The
reacticn mixture was heated on a steam bath for about
ten minﬁt@s. It was then cooled to room temperature and
' few drops of ammonia solution was added with constant
shaking. The colour of the.solutionlqhanged sharply from
green to dark red along with the depositiqn of ammonium
chloride (confirmed by chemical test). Filtefing'off the
deposited‘aﬁmonium'chloride the filtrate was refluxed for
two and half hours. During the reflux some more ammonium
‘ chloride was -deposited, which was filtered off. The filtrate
was concentrated to one tenth of its original voluﬁe { 15.
ml) over a steam bath., Few drops of pet ether was added
to the concentrated filtrate, On' standing overnight,
greenish fluorescent red crystal separétedg. Thé Sblid
was recrystallized twice from chloroform containinb.few
drops of methanol. The melting point of the final Erystals
was 161°¢,

(vield 55%)



100

©O
o

o (]
o

~3
o

o2
O

3
o

PERCENT TRANSMISSION
Y
o -

w
o

20

10

ol_. . : : C :
4000 3000 2000 - 1800 1600 1400 1200 1000 R00 600 500 400 300
R WAVENUMBER CM™! .

Fig. 19 IR spectrum of A -carboethoxyethyl chlorotin
: bis~-dithizonate ' :



- 178

% Analysis for csﬂgozsn(q3ﬁlllv4s)2c1

Found C 48,21 H 3,95
N 14.24 Sn 15.85
Calculated . C 48,60 ‘ H 4,05
N 14,63 Sn 15,55
Infrared spectral data (em 1) (Fig.49 )

3200 w, 2860-3000 vs (B), 1720 s, 1700 sh, 1605 m,
1535 m, 1495 m, 1465 s, 1385 m, 1350 w, 1325 s, 1295 w,
1285 w,- 1255 w, 1230 s, 1200 m, 1165 m, 1125 m; 1110 sh
1080 m, 990 s, 980 sh, 925 w, 915 w, 840 w, 770 s,

700s, 690 s, 685 s, 680 w, 670 w, 620 w,

(b) With 8-hydroxy quinoline (oxine)

The compound [-carboethoxy ethyltin trichloride
(653 mg) and pure 8~hydroxy quinoline (580 mg) were taken
in chloroform (150 ml). The reaction was carried out with
the molar proportion of the reactants as 1:2., The reaction
mixture was heated on a steam bath for about ten minﬁtes
and then cqplea to room temperature after which few drops
of ammonia‘solution was added with constant shaking. The
colour of the solution changed to intense yellow along
with'the deposition of ammonium chloride (confirmed by
chemical tests), which was filtered off, The filtrate was
refluked for two and half hours, during which more ammonium

chloride was deposited. It was again filtered, The filtrate

was concentrated to one tenth of its original volume
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( 15 ml) by heatihg on a.steamlbath. Few drop; of‘pét
ethef was added to the concentrated filtfate. On ‘standing
overnight yellow cyrstalline solid separated out., The
solid was recrystallized from chloroform, Thevmelting
point of'the final crystals was 181° C. -

(Yield 50%)

% Analysis for CgHyO0 Sn(C9H60)2Cl

972
Found C' 50.19 H 3.4?‘
N 4,78 Sn 22.23
Calculated Cc 50.78 H 3.86
N 5.15 Sn 21,90
Infrared spectral data (pm_l)- R (Fig. 20 )

 2860-2990 vs(b), 1735 vs, 1610 s, 1585 s, 1510 s,
1475 vs, 1440 w, 1385 vs, 1360 w, 1340 s, 1290 s,

1230 s, 1210 s, 1160 w, 1125 s, 1060 s, 1045 m,

1030 sh, 1010 sh, 990 w, 930 w,A905 w, 870 w, 850 s,
840 s, 810 m, 805 m, 800 m, 790 w, 780 w, 770 m; 760 s,

750 s, 730w, 680 m, 675 w, 660 m, 650 m, 640 m, 630 m,

590 m, 585 s, 560 sh, 500 m, 480 sh. :

{¢) With pyridine

The~compound.ﬂ-carboetﬁoxyethyltin trichloride
(980 mg) was dissolved in chloroform. Pyridine (237 mg i.e.

approximately 0.25 ml) was mixed with little chloroform
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and this mixture was added to the solution of the éstertin
compound dropwise with constant Shaking (The reaction was
carried out with the mola; proportion of tﬁe reactants

as 1:1)., The mixed solution was concentrated 6h a éteam
bath to about.one fifth of its original VOlume;.On'standing
overnight white crystals separated out. The so0lid was
recrystallizéd_chloroform and the melting point of the
£inal crystals was 91°C,

(vield 85%..)

% Analysis C.H,O SnClB;CSHSN

5972
Found Cc 30,01 H 3.63
N 3.78 Sn 29,91
Calculated’ c 29,51 H 3445
N 3.45 Sn 29,35.
Infrared spectral data (em™t) (Fige 21 )

2880-3020 vs(b), 1%40(sh,1720{sh), 1665 vs, 1580 sh,
1500 sh, 1475 s, 1455 s, 1420 s, 1390 s, 1355 s, 1275 s,
1240 vs, 1170 m, 1150 s, 1140 sh, 1120 w, 1100 sh,

1045 sh, 1015 sh, 935.m, 920 m, 875 s, 820 w, 780 s,
730 sh, 700 s,

(d) With picolines

The compound ,3-carboethoxyethyltin trichloride
(880 mg) was dissolved in chloroform and picoline (0,30
ml) was mixed with little chloroform and the mixture was

-

added to the solution of the estertin compound dropwise
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with constant. -shaking (The reaction was carried.out With’
the molar proportion of the reactants as 1 1), The'mixed‘
solutlon was concentrated on a steam bath to about one

£ifth of its original volume. On standing overnight white
crystals separated out. The solid waé retrystallized'ffom.

chloroform.

(1) With  -picoline

The melting point of the final crystals was 81 C
(vield 80%)

% Analysis for C5H9028nCl3.C6H7N

Found - € 31,33 ° H 400 N 3.6
' Sn 28,78
Calculated C 31,47 H 3.81
N 3,34 Sn 28.37
Inrared spectral data (cm-l) . _ (Fig. 22)

. 2870-2990’vs(b) 1680 vs, 1565 sh, 1470 s, 1435 s,
1405 s, 1370 S, 1295 8, 1245 vs, 1185 w, 1160 S,

1150 sh, 1055 s, 1025 s, 940 m, 885 s, 785 s, 740. W,
710 ‘s, 680 w.

(ii) With 7/ ~picoline -
The melting point of the final .crystals was 850_.
(Yield 82%)
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% Analysis for CSH 0..SnCl .C6H7N

9 2”3
Found ~C 31.68 H 3.56 N 3,73
Sn 28,81
Calculated C 31,47 H 3,81 7 N 3,34
Infrared spectral data Kcnrl) (Fige 23 )

2850-2980 vs(b), 1670 vs, 1465 vs, 1420 m, 1385 s,
1355 s, 1275 s, 1230 s, 1150-s, 1045 s, 1015 s, 920 w,

870 m, 775 w, 730 w, 700w..

(e) With isoguinoline

The compound (3-carboethoxyethyltih trichloride
(980 mg)was dissolved in chloform_and‘isoquinoline (387
mg) mixed with little chloroform was added to the solution
of the estertin compound dropwise with constant shaking
(The reaction was carried out with the'molar proportion
of the reaétants as 1:1). The mixed solutionlwas heatéd
on a steam bath to COﬁCent;éte to about one fifth of its
original vélume. On standing overnight and theﬁ'adding
few drops of pet ether to the solufion.with vigorous
Sha#ing; éolourless crystals seﬁafated éfter seﬂﬂﬁhigg ;
the glass wall’of the container in contact with ﬁgé“ |
solution. The so0lid was crystallized twice more  from
chloroform, The melting point was found 87°C,

(Yield  78%)
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% Analysis for C5H OZSnCl .C9H7N

9 3
Found ' C 36,38 H 3,46 N 3.29
" ' sn 25.88
Calculated C 36.88 H 3,51 . N 3,07
Sn 26,12
Infrared specttal data (cm-l) (Fige 24 )

2850-2980 vs(b), 1660 vs, 1465 vs, 1415 s, 1380 s,
1350 s, 1305 w, 1270 s, 1230 vs, 1160 w, 1145 s, 1135 sh,
1105 sh, 1090 sh, 920 m,870 s, 770 s, 760 sh, 740 w,

725 w, 695 s, 670 sh.

(£) With triphenyl phospﬁine

- The compound (B-Céfboethoxyethyltin trichlbride
(980 mo) was dissolved in chloroform and a pure sample
of triphenyl‘phosphine‘(786 mg) was dissolved sepé;ately
in minimum volume of chloroform. The reaction was éarried

out with the molar proportion of the reactants as i:l

-  The solution of triphenyl phOSphinewas added to the solution

of the este;tin-compound dropwise with‘?onstant shaking.
The mixed solution was heated cn a steam bath to concen-
trate to about one fifth of its original wvolume. Oﬁ
standing overnight white crystals separated out. The solid
was recrystalliééd from chloroform, The mélting point

of the final crystals was 60°C,

(vield 85%)
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% Analysis for C.H O2an13'P(C6HS)3

579
F ound C 46,33 H 4,27 sSn  20.48
Calculated - C 46,9 H 4,08 Sn 20,22
Infrared speétral data (anl) L (Fige 25 )

28603065 vs(b), 1660 vs, 1585 w, 1435 m, 1410 m,

1380 s, 1345 s, 1310 w, 1270 s, 1225 s, 1220 vs, 1200 w,
1140 m, 1120 m, 1080 m, 1070 w, 1035 s, 1025 m , 1005 m,
915 w, 860 m, 755 vs, 745 vs, 740 vs, 720 s, 695 vs,

655 w, 610 w.

(g) Wwith 1,10-phenanthroline (monohydrate)

The compound 3 ~carboethoxyethyltin trichloride
{980 mg) was dissolved in chloroform and 1,10 phenanthroline
monohydrate (594 mg) was dissolved separately in minimum
volume of chloroform. The reaction was carried out with
the molar proportion of reactants 1:1, The solution of
phenanthroline was added to the solution of the stertin
compound droﬁwise with constant shaking. The mixed solution
was then hgated on a steam bath to concentrate to ébout
ocne. fifth éf its original volume. Few drops 6f_diethyl
ether was added to this concentrated solution. On standing
overnight licht orange pink cryétals separated ouﬁ. The
solid was recrystgllized_from-chloroform. The_melﬁing
point of the final égystals was 97°%,

{vield 80%)
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% Analysis for C5H902Sn013.012H8N2

Sn 23,98
Calculated C  40.28 H 3.36 N 5.53
Sn 23.49
Infrared spectral data (em 1) (Fige 26 )

2890~3000 vs(b). 1735 vs, 1710 sh, 1590 w, 1520 w,
1470 vs, 1435 s, 1375 s, 1345 s, 1330 sh, 1215 vs,
1150 w, 1130 m, 1110 w, 1065 w, 1040 w, 1030 sh, 930 w,

875 m, 865 m, 860 sh, 790 w, 740 s, 700 m, 650 m.

(h) With 2,2'-bipyridyl

The compound (3 ~carboethoxy etﬁyltin‘trichloride
(980 mg) was dissolved in chloroform‘aﬁd then a pure
sample of 2,2'-bipyridyl (468 mg) was dissolved séparately
in minimum volume of chloroform. The reaction was carried
cut with the molar proportion of the reactants as 1:1.
The solution of bipyridyl was added to the solutioh of the
estertin compound dropwise with constant shaking.‘The
mixed solution was heated on a steam bath to cdncentrate
to about one fifth of its original volume. Few drops of .
methanol was added to. this concentrated solution. On stand;
ing overnight light pink crystals separated out. The solid
was crystallized twice more from chloroform. The melting
poiﬂt of the final crystals was 88°C,

(vield 80%)



PERCENT TRANSMISSION

L~
o

30

20

10

3000

Fig.?27

2000 1800 1600 1400 1200 1000
WAVENUMBER CM™'

IR spectrum of 2,2'—bipyfidy1 ghelate of
B-carboethoxyethyltin trichloride

" 8oo 600 500 400 300



TApT=AdTg-,z2’z JO wniaoads YL . v 2T °5Ta-




186

% Analysis for C.H,0,SnCl ’CIOHBNZ

5HgPp5nCl 4

Found C 36,98 H 3,67 . N 6,02
Sn 24.93

Calculated c 37.31 H 3,52 N 5.80
Sn 24.66

Infrared spectral data (em™t) (Fige 2% )

2910-3010 vs{b), 1730 vs, 1605 s, 1580 w, 1465 sh,
1455 vs, 1420 sh, 1375 m, 1340 s, 1330 m, 1290 w,
1260 sh, 1230 m, 1205 vs, 1170 m, 1135 s, 1105 w,_
1070 w, 1045 w, 1030 vs, 945 w, 920 w, 870 w, 820 w,
785 s, 775 w, 765 w, 755 w, 745 m, 735 w, 700 m, 720 sh,

: )
655 m, 640 w,

(i) With probylene diamine (1,3-diamino propane)

The compound (3;carbOethoxyethyltin‘trichloride
(980 mg) was dissolvea in chlorofcrm and then a pure sample
of propylene diamine (441 mg) mixed with little chloroform
was added to the solution of the estertin compound drop-
wise with constant shaking (fhe molar proportion of the
regctants was 1:1). The mixed solution was then concentrated
to some extent on a steam bath. It was then cobl_ed to room
temperature. The white crystalline solid deposited was
washed_with chloroform four times. The residual solié,
having a melting point 246°C was -confirmed as stannous
chloride (by gualitative analysis). In each time the

washing was collected, All these washings were mixed, which
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furnished whité crysﬁals on evapcrating the solvént.'The
solid was recrystallized from chloroform. The melting poiht

of the final crystals was 244°C,

% Analysis for C3H12N2Cl2 | ~
Found C 24,49 H 8.16 N 19.05

Calculated c 25,01 H 7,98 - N 18.76

Infrared spectrum ‘ : (Fige 28 )

-A complete removal of stannous chloride from the
obtained prOpYIene diamine dihydrochloride was not possible
and hence a trace amount of tin (0.63%) was found-during

the elemental analysis of i£ for tin.

The fraction containing ethyl acrylate could not

be pfOperly characterised.

(j) Reaction with 135-diphenyl carbazone

Reaction of (3 -carboethoxyethyltin trichloride
wifh‘lgé-diphenyl:Carbazoﬁé was atﬁemptéd.~Method used
was same as tha£ of‘used during the reaction ojﬁ-carbb—
ethoxyethyltin trichloride with 1§5—diphenylthiocarbazoné,

but unfortunately no pure solid could be isolated though a
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sharp colouf change from orange to deep violet toék place

_immediately after the neutralisation of the liberated

hydrogen chloride with drops of ammonia. Formation of

such deep violet colouration indicates the complexation

of the diphenyl carbazone molecule at the tin centre. .
mot

Howevef, the compound couldAbe isolated in pure

state so far. Further work is in progress.
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1, Reactions of /3-benzoyl-0(-phenylethyltin trichloride

(a) with pyridine

The c&mpound,ﬁ -benzoyl- & -phenylethyltin
trichloride (1.3 gm) was dissolved in minimum quantity of
chloroform. Then pyridine (0.25 ml) mixed with littie
chloroform was added to the solution of the said tin
compound with constant stirring the reaction mixture
(molar proportion of the reactants was 1:1). The mixed
solution was concentrated to one fifth of the original
volume on é steam bath and then cooled to room temperatufe
and kept undisturbed for about one hour. White crystalline
solid was separated out. The crude so0lid melted at 138~
139°% (a part of it remained unmelted upto.200°c). The
crude solid contained sténnous chloride, which was tested
by mercuric chloride. After crystallising several times
from chloroform, the white crystals were freed from
stannous chloride which showed a melting point 140-.
141°C, The mixed melting point of the solid with
*/g-benZOY1-oé-phenylethyltin trichloride (m;p. 14000)~was

found 130°¢i

% Analysis for CSHSN.HCl

 Found | C 51,53 H 5,25 N 11.76

Calculated C 51.95 H-:5.,19 N 12.12
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The pyfidine hydrochloride was further charaqﬁerisef
by IR spectrum. LF:%.lﬁ W) |

The filtrate of this reaction after the sepération
of the crude solid (m.p. 138-139°C) was concentrated to a
small volume to yield a sélia (m.p. 53-5500). On further
crystallisation from rectified spirit, it_helted aﬁlssoc
and was found to be chalcone, The.élementalxanalyses and

IR spectrum also gave further support.

%:Analysis for C15H120

Found ' C 86.21 H 5.45

IR spectrum ’ ‘ - (Fige29b)

Cn changing the reaction conditions_ and-reactant
"proportion, no change in reaction products could be

observed.

(b) With picolines

To the solution of Jg-benzoyi-o(-phenylethyltin
trichloridez(l;B gm) in chloroform, a mixture-of 0.3 ml
picoline (Jé-picoline or 7Y -picoline) ihtminimum quantity
of cﬁioréform was added with.stirring the'reaéﬁioﬁ mixture.
The molar propdr@ion'of the reactants was 1:1 ; The mixed
solution was concentrated on a steam bath and kept
undisturbed for two hoﬁrs. The solid sépafated was a

mixture of pidoline hydrochloride {characterised by
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different analytical daka) and stamnous chloride (tested
by mercuric chloride). Picoline hydrochloride was freed
~from stannous chloride by recrystallising several times

from chloroform.
- \

H N+ HCL (from B ~picoline)

% Analysis for C

Found C 55,14 - H 5.81 N 11.21
Calculated C 55,60 H 6,18 N 10.81
Melting point 160°C

IR spectrum . (Fig. 302 )

% Analysis for C/H.N.HC1 (Erom 7 -picoline)
Found ’ , C 55.08 H 6,01 N 10.27
Calculated C 55.60- H 6.18 ' N 10:81
Melting point ~ 163°%C | |

IR gpectrﬁm - ' (Fig. 30c )‘

The-filtrate of this reaction after the separation
of crude solid (mixture of picoline hydrochloride‘and'A
stannous chloridé) was concentrated to.broduce a solid
of melting point 57°C which was characterised as

chalcone,

%. Analysis for 015H120 |
From the reaction From the reaction
with B8 -picoline ' with 7=picoline

Found C 85,86 H 5,49 C 85.79 H 5,35

Calculated C 86,54 H 5.77

IR spectrum (Fig. 30b) (Pigyagy—)
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Varying the proportion of the reactants, no change
of reaction products was observed.

(c) with triethylamine

To the solution of \/3> -benzoyl- o(f-phenylethyltin
trichloride (1.3 gm) in chloroform, a mixture of triethyl-
amine (0.3 gm) in chloroform (molar proportion of the
reactants 1:1) was added with stirfing. The mixed solution
was heated and kept for an hour at room temperatﬁre. The
white solid formed was freed from stannous chloride by

recrystallisation from requisite quantity of chlorform.

Melting point 259°%

% Analysis for C_H, _N.HCl

615

Found C 51,87 H 10,98 N 10,50
Calculated C 52,36 H 11.64 N 10.18
IR spectrum . (Fige 31 )

The filtrate part of this reaction after the
separation of crude solid was concentrated to separate
s0lid substance which was then confirmed as chalcone,

Melting point 56°C -

% Analysis for C15H120
Found -C. 85,69 H 5,22
Calculated C 86,54 H 5,77
IR spectrum (Fig, 3t5)

No change in reaction products was found on

changing the reaction parameters.
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(d) with triethanolamine

To the cold splutioﬁ of B -benzoyl=« -pheny~léthf1tiri
trichlo:ide (1.3 gm) in chloreform, a mixture of ﬁfi;
ethanolamine (0.5 gm) in chioroform (molar prOportion
. of the reactants 1:1) was added with stirring. The mixed
-solution was heated and kept for an hour at room tempera-
ture. The white solid separated was purified to yield
griethanolamine hydrochloride and stannous chloride by .the
method described earlier. Triethanolamine hydrochloride

was characterised as followsy

Melting point " 176~177°C
% Analysis for'csﬁlsoBN HC1
Found C 38.32 H 8,44 N 7.85
Calculated € 38,81 H 8.63 N 7.55
IR spectrum (Fig. 32°)

The filtrate of this reaction after the separation
of crude solid was concentrated to form a solid which

was then characterised as chalcone {m.p. 56°C).

% Analysis for C,_.H ,0

1512
Found f i C 86.01 H 5,43
Calculated C 86.54 H 5,77
IR speetsum B (Pig. sab)

No change in reaction products was found on

changing the reaction parameters.,






194

(e) with 2,2'<bipyridyl

To a solution of /3 ~benzoyl-« -phenylethyltin
trichloride (1.3 gm) in chloroform, a chloroform solution
of 0.47 gm of 2,2'-bipyridyl was added with constant
stirring at réom temperature. (The molar proportion of the
reactants was 1:1). The miiture was heated on a steam bath
and then.allowed to stand at room temperaturé for an hour.
The solid substance obtained was a miXture of which one
substance was stannous chloride., The stanhous chloride
was removed by repeated crystallisation from chloroform.
The pure product obtained after the separation of stannous
chloride melted at 171°C., It was found to be bipyridyl

dihydrochloride by elemental analyses and IR spectrum.

% Analysis for C10H8N2.2HCl

Found Cc 52,00 H 4,15 N 12.49
Calculated C 52,40, H 4.37 N 12.23

IR spectrum (Fig. 33 &)

The filtrate after the separation ;f crude product ,
was concentrated to a small volume over steam bath. On
cooling it'yielded a solid, which after recrystallisation
from rectified spirit was confirmed as chalcone {m.p. 56°C)
by mi%ed ﬁelting point determination with an authéntic
sample of chalcone, from elemental analyses and also

by IR spectrum.
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% Analysis for C,cH,,O

15712
Found C 86.86 H 5,33
Calculated ‘ C 86,54 H 5,77
IR spectrum (Fige.23b)

On changing the reaction conditions etec no change

in the reaction products could be found.

(£) With 1,10-phenanthroline (monohydrate)

The compound JG-benzofl-O(-phenylethyitin.trichlorid«
(1.3 gm) was dissolved in chloroform and a solution of
1,10=~phenanthroline (monohydrate) {600 mg) in chloroform
was added with stirring. The reactants was used in molar
proportion 1:1 the mixed solution was then heated on a
steam bath and then cooléd to rooﬁ temperature forlabout'.'
one hcur. The so0lid appeared waé found to melt parﬁially
at 210°C. This crude solid was freed from stannous
chloride by repeated crystallisation from chloroform in
the similar fashion as mentioned earlier. The melting

point of the‘crystallised solid was 226°C.

% Analysis for C,,H.N,.2HC1

1278 2°
Found . C 56,08 H 4,23 N 10,54
' Calculated . C 56;92 H 3,95 N 11,07
IR spectrum | (Fige3y )

The filtrate after the separation of crude solid

{m.p. 210°C) was concentraged to a small volume from which
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chalcone (Mepe 56°C) was separated as confirmed by elemental

analyses and IR spectrum.

% Analysis for C

1511 2°
Found | c 86.17 H 5.87
Calculated C 86.54 H 5.77
IR spectrum _ | (Fig-9+#)

. On changing reaction parameters no change in

reaction products was observed.

(g) With 1,5~-diphenylthiocarbazone {dithizone)

The compound J3-benzoyl=- of=phenylethyltin
t;ichloride‘(0.868 gm) and dithiﬁone (0.512 gm) were taken _
in 200 ml of chloroform and the mixXture was heated over a
steam bath for fifteen miﬁutes, when the colour of the
solution sharply changed to deep red. The few drops of
ammonia solution were added. The colour of the solution
éhanged to-green. On concéntrating the solution, a gummy
Jproduct was obtained, The addition of base cleaved the
tin-cgrbon bond, hence a pure product could not be cbtained.,
Addition of pyridine or aniline ihAplace of ammonia did
not give any better result. Change of solvents or molar
proportion of the reactants did not improve the sifuation
in any way. | _

/3 ~benzoyl- o -phenylethyltin trichloride and
dithizone in chloroform solution in abéence of any base
gave a deep red4c§10ured solution, from which a crystalline

red compound with gréenish fluorescence was separated,



197

The reaction.was found to be effected by reactant proportiom

as evident from the table (Table 1 ).

Table 1

.ﬂhbeﬁzoyi-zi-phenyl- Dithizone Molar Comment

-ethyltin trichloride - ratio
a) 0.868 gm " 0.512 gm 13:1. No crystalline
- ‘ " product could
‘be obtained from
the gum,.
b) 0.868 gm 1.024 gm 1:2° Some crystals
‘ . ' ' could be separate
from the gum.
c) 0.868 gm 1,536 gm 1:3 Mainly crystallim

Product.

The details of the reaction (c) may be described
ae follows, ‘

The mixture ef./-”—benzoyl-v(-phenylethyltin | '
trichloride (O 868 gm) and dithizone (1,536 gm) in ‘chloro-
.from was refluxed in a round bottomed flask .for about
two hours, It was then cooled and filtered. The very
little solid residue obtained was not worked up. The
filtrate was concentrated to about one-tenth of its
original volume. The ‘solid éppea;ed on cooling was"
filtered off (unreacted dithizone). The filtrate was
again concentrated to a small volume and few drops of

methanol were added and kept undisturbed in a corked
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$

ylask .
conical, for two days. Fine red crystals with greenish

fluorescent appeared., It was purified by repeated
crystallisations in the same fashion. The pure solid

showed a melting point 185°C.

% -Analysis for C34H3tNBClS$n
Found C 52,65 H 3,99 N 13,63 Sn 13.88
Calculated C 53,02 H 4,02 N 14,55 Sn 15.46

IR spectral data (em™1) ' (Fig. 35 )
3205 w, 2850-2950 vs{b), 1590 w, 1520s, 1490 w,

1455 s, 1375 m, 1325 sh, 1305 s, 1260 m, 1205's,
1150-1180 s(b), 1065 w, 915 w, 815 sh, 855 w, 765 m,

745 m, 710 w, 680 s, 635 m, 615 w, 600 w,

1y MR spectral data (chemical shift § ) (Fig. 36 )

Methine, methyl. .-, phenyl and =NH protons appeaf
at 1.25, 1.5, 7.0-8.0 and 8.9 respectively.

The compound was found soluble in chloroform,

benzene,_diethylether etc.

{h) with 1,5~-diphenylcarbazone

The reaction of S =benzoyl- o -phenylethyltin
trichloride with diphenylcérbazohe was carried out with
the molar proportion of the reactants 1:3 . Thus 0.87 gm
of 5 -benzoyl- -phenylethyltin trichloride and 1.53 gm of
diphenylcarbazone were tgken iﬁ 200 ml chloroform and
refluxed for about one and half hour. It was then cooled

and filtered. The residue being very small was,rejectea.
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The filtrate was c0ncehtrated from. which unreacted
dlphenylcarbazone was separated which was then flltered
off. This filtrate was concentrated to a very small volume
- from whlch a gummy solid was separated. The deep violet
crude solid could not be freeqﬂfﬁgéléﬁmmy matter. The

melting point of this solid was found 175 C.

% Analysis for C34 31,)N 0ClSn
Found C 54.95 H 4,69 N 14.28 Sn 15.37
Calculated C 55,32 - H 4,20 N 15.18 Sn 16,13

IR spectral data (em™1) (Fig. 3% )

3300 m(b), 2840-2940 vs (b), 1655 s{b), 1590 s,
1540 sh, 1485 s, 1455 vs, 1370 m, 1295 m, 1240 m,

1210 s(b), 1165 w, 1170 w, 1120 w, 880 w, 745 s,
685 s, 620 w, 475 m.

The compound was found to dissolve fairly in

chloroform, benzene, diethylether etc.

2. Reactions of (3 -acetyl= « =-phenylethyltin trichloride

- (a) With;pyridine

‘Pyridine (0.25 ml) mixed with small amount of |
chloroform was added to a chloroform solution of
/3—acetyl—<X -phenyleﬁhyltin trichloride (1.1 gm) with
.constant stirring at roomltemperature. The reactants used
in the molar proportion 1l:1. The reaction mixture was‘then

worked up as described in .the previous similar experiment.,
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From the reaction product pyridine hydrochloride (m.p,

141°C) and stannous chloride were recovered.

% Analysis for CgHgN.HCl

- Found C 51.61 H 5.37 N 12,39
Calculated C 51,95 H 5,19 N 12.12
IR épectrum ' (Fig, 384)

The filtrate of this reaction after the separatidn
of crude pyridine hydrochloride and stannous chloride
was concentrated to a small volume.‘Little amount of[gummy
solid was obtained which could no£ be purified furfher, ’
but an infrared spectrum (neat, Fig. 38k) of the ‘qummy
substance was takén and was found very much similarvto

that of pure benzilideneatetone.

No change of reaction products could be found on
changing the réaction»conditions including the molar

proportion of the reactants.

(b) With picolines

To thé solﬁtion of jg-acetyl-a(-phenylethyltin
trichloride:(l,l'gm) in chloroform, a mixture of 0,3 ml
picoline { B-picoline or 7)Y -picoline) in little amount
of chloroform was added withystirring the.reaction:ﬁixture.
The molar proportion of the reactaﬁts was 1:l. ‘I‘fae ;;jeaction

mixture was then worked up in the same fashion as done in

[N
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case of similar reaction withjﬂ-benzoyl-°{-phenylethyltin

2

~ trichloride.
% Analysis for C6‘H7N.HC1 (fromp -picdline)

Fouhd C 54.84 H 5.84 N 11.31

Calculated Cc 55.60 H 6.18 N 10.81

Melting point ° 159-160°C

IR spectrum - _ | ‘ (Fige. 3%a)
% Analyses for C HN.HC1 (from 7 -picoline)

Found C 56,23 H 6.21 N 10,27
Calculated C 55,6 H 6,18 N 10.81

Melting point 163°C

IR spectrum ' ' (Fig.31b)

‘The filtrate of this reaction (in each case) after
the separation of picoline hydrochldride and stannous
chloride produced gummy mass after concentration to a
very small volume. The gummy mass could not be purified.

further.

The reaction was carried out by changing the molar
proportion of the reactants and no change in product was

found.

‘(¢) With triethylamine

To the chloroform solution ofkfg—acetyl-é( -phenyl-
ethyltin trichloride (1.1 gm), a mixture of triethylamine

(0.3 gm) in chloroform (molar proportion of the reactants
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1:1) was added with stirring and then the mixture was
heated and kept at room temperature for abcut one hour.
White solid separated was freed from stannous chloride

by recrystalllsation from requisite amount of chloroform.

Melting point © 259%
(dec)
% Analysis for CGH16O3NC1
Found C 55.85 H 11. 21 N 10.71
Calculated C 52;36 H 11,64 N 10 18.
IR spectrum 5; (Fige 40 )

The presence of benzylideneacetone and stannous
chloride was detected in the filtrate part of the reactlon
after the- separatlon of crude solid, |

No chaﬁge of products was -found on varYing reaction

parameters.

(@) With triethanolamine

To the chloroform solution St B-acetyl-« =phenyl-
ethyltin trichloride, (1.1 gm ) a mixtire of triethanola-
mine (O.S'gm)-in chloroform (molar proportion of the
reactants lzf) was added with stirring and then the
mixture was heated and kept undisturbed for about two
hours.-White solid separated was freed from stannous
chloride by recrystallisation from requieite amount
of chloroform. | |

Melting point 177%
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% Analysis for C_H, O,NC1l

616 3
Found = C 38.23 H 8,41 N 7.97
Calculated C 38.81 . H 8,63 N 7,55
IR spectrum K o (Fig. yi )

The filtrate of this reaction after the separation
of'crude solid was concentrated to a gummy solid which
was,confirmed to contain bqnzylideneacetoné and standbus
chlorigde,

No change of products was found on varying reaction

parameters,

{e) With 2,2'-bipyridyl

To a chloroform solution of Oa-acetYl-c(—phenyl;
‘ethyltin trichloride (1.1 gm) a chloroférﬁ solution éf
2,2'=bipyridyl (470 mg) was added with sfirringy The
reactants msed in the molar prcportion 1:1. The mixédi
solution was then heated‘on a steam bath and then cooled
to room temperature. On standing for about oﬁe~hoUr;_a
solid was found to separate. The .solid was crystalliéed
several timés from chloroform tc separate stanﬁOus.chloride
from this. The meiting point of the crystallised pfoduct'

was found 17OOC.
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% Analysis for C, . HoN,.2HC1

107872
Found C 52,12 H 4.03 N 11,71
Calculated C 52,40 H 4.37 N 12,23
IR spectrum | : "(Eig.‘QQ-)

The filtrate after the separation of the crude
solid furnished gummy solid on concentration. The gummy

solid could not be properly characterised.

The reaction products remained unchanged even on

changing the reaction parameters in any waye.

(f) With 1,10-phenanthroline (monohydrate)

To a chloroform solution of‘ﬁLacétyi-c(-phenylethyifin
trichloride (1.1 gm), a chloroform solution of-phenan--
throline (monohydrate) (600 mg) was added with stirring.
The mixed solution was then heated on a steam bath and
_ then kept at room temperature for one hour. The reactants
was used in the molar proportion 1:1. On keeping to.room
temperature, a solid (m.p. ~210°C along with little
unmelted portion),appeareq. The c¢rude so0lid was freed
from stannous chloride by repeated crystallisation from
chloroform and the melting point of the pure solid was
found 226°C.

% Analysis for C, ,H.N..2HC1

_ 12'g°2° . .
Found C 55,73 H 4.17 N 10.50

Calculated C 56,92 H 3,95 N 11,07

IR spectrum - (Fige 43 )
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The' filtrate of the crude solid (m.p. 210%)

could not be worked up to produce any gum free solid.

On changing the reaction parameters in any way, no

change in reaction products could be observed.

o

(g) With 1,S-diphenylthiocarbazone {dithizone)

The compound jg-acetyl-c(-phenylethyltin trichloride
(1-25gm)- and dithizone (2.5%gm) were mixed and taken
in chloroform medium (the molar'proportion of the reactants
was kept at~1:3) éndlwas refluxed for about two hours. It
was then cooled and filtered., The filtrate was concentrated
to some extent ( one-tenth of its original volume); "
Unreacted dithiz:ne came out of the solution which was
separated by filtration. The filtrate was concentrated-
~to a very small amount and to this few drops of ammonia
solution was added and kept for two days. Fine greenish-
fluorescent red crystals separated out. The crystais
were purified by repeated crystallisatién and the melting

point of the purified compound was found 19Q°C.

% Analysis for Cay HaNgelSsn

Found C 47.12 H 3,44 N 13.65 Sn 14.42

Calculated C 55.32 H 4,02 N 14.55 Sn 15.46
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IR spectral data (cm ) - (Fig. 44 )
3205 w, 2840-2940 vs {(b); 1585 w, 1520 vs, 1490 sh,
1455 vs, 1375 s, 1325 sh, 1305 vs, 1260 m, 1210 vs,
1140-1180 s{b), 1065 w, 915 w, 855 w, 760 m, 740 m,

- 705 w, 680 s, 635 w.

1y MR spectral data (chemical shiftd ) - (Pig.45) |

Methine, methjligg; phenyl and =NH profons appéarﬁat'

1.25, 1.5, 7.0=-8.0 and 8.9 respectively.

The compound was found soluble in chloroform,

benzene, diethylether etc.

(h) With 1,5-diphenylcarbazone.

The reaction of ﬁ—'acetyl-a(-phenylethyltin
trichloride and'diphenylcarbazone was carried out
similarly by using the molar proporti;n(OE the reactants
as 1:3, Thué '8 gm‘ of \ﬁ -acetyl- & -phenylethyltin
trichloride and 2.40 gm of diphenyl carbazone were faken
in chloroform medium and refluxed for about one and half
hour. It wés_then cooled and f;ltered. The filtrate was
cpncentrated'té small volume from whiéh unreacted
dipﬁénflcarbazone was separated éu#. The filtrate waé
concentrated to get a gummy solid (deep violet) which
could not be further purified. The meltlng pcint of the

crude so0lid was found 175 C
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% Analysis for C34H3rN80C1Sn

Found:  C 53.82 H 4,57 N 15,79 Sn 15.26
calculated - C 55.32 H. 4,20 N 15,18 Sn 16.13
_ -1 B
IR spectral data (em ) ~ (Fig. 46 )

3300 m(b), 2840-2960 vs(b), 1660 m(b), 1590 m,
1540 m(b), 1490 sh, 1455 vs, 1375 s, 1300 m, 1255 sh,

1210 s(b), 1120 w, 745 s,  685's, 620 w.

The compound was fairly soluble in chloroform,

benzene, diethyl ether-etc.

The re;action of /3 -benzoyl- & ~phenylethyltin
trichloride andVﬁ-acetyl-o(-pheﬁylethyltin trichlqride
separately with various bases like aniline, trimethylamine
and -picoline were studied and in each dase base
hydroghléride could be obtained. Though-these reactions
were not investigated in detail, the melting points of
these base hydrochlorides were determined in each case and
found as follows: . |

Aniling hydrochloride 195°%

Trimethylamine hydrochloride  282-284°C

o -picoline hydrochloride 152°%C,

The reactions of f3-benzoyl-c(-phenylethyltin
trichloride with thiourea; glycine were attempted
separately., In each case no recaction took place and the

original reactants could be recovered unchanged.
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The IR spectra of estertin adducts and chelates
Mawghan, BW,J_,,;_ S
revealed some interesting features. Wardellama &Qstudled
the IR spectra cf the adducts of Cl3SnCH2CH2COOR (R =
H) and C1,5n(CH,CH, COOR), / where

’ CH iso=-C_H

3¢ 3Hge CgHge

R = CH3 and iso-CSH7 7 They reported_that v (C = 0)

. stretching frequency of ¢13SnCH2CH2COOCH3 gppeared at
1660 cm™t compared to simple esters appearing at '174.0.-cm_1
due to internal coordination of carbonyl to tin afom.
Adduct or complex formation may influence the » (C = 0)
freguency. Complexation of ClBSnCH2CH2COOCH3 with chelating
ligands like bipyridyl or phenanthroline shifts the

A(C = 0) frequency tow 1730 cm © from 1660 cm . Similar
observations have also been reported by other workers (io1,lorjlo3
but with mono dentate ligands like pyridiné, quinoline, etc.
the ¥ (C = 0) frequency was not effected appreciably, The
131 complexation by monodentate ligands brought about only
slight shifts (SOmetimes no change) in the carbonyl
absorptioh values. For example, in pyridine adduct ﬁ(é:o)
appeared at 1648 cm = and in quinoline adduct it appeared
at 1665lcm—1.;The small shifts in ¥V (C = 0) frequency

was attributea for little change in the character of the

'C = 0 bond in presence of additional ligand molecule
attaching to tin atom. In going from the pehta coordinated -
tin (in CigSnCHZCH2COOCH3) to hexa coordinated tin in the
corresponding adduct one might assume in the absence of
other effects, the » (C = C) values should increase, since

the >C = O~——>Sn interaction should be reduced and as

a consequence greater double bond character of the carbonyl
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bbnd would result, However, there was no such observation

indicating the presence of some other compensating effect.

This compensating effect cculd be back bonding
from tin to oxygen (using the carbonyl antibonding
orbital) a%?gdditional ligand complexes. Another cause
may-be structural change from trigonal bipyramidal (before

complexation) to octahedral (after complexation).

The observation made by Maughan and Wardell with
the compound [3 -carbomethoxyethyltin trichloride is shown

" below (Table 9 ).

Table 2 The carbonyl frequencies for mixtures of .

- N pB-carbomethoxyethyltin trichloride(a) and
donors (D) in methylene chloride solution
at 25 + 17°C are shown.

Donor ' (2)/101 (c=0) (em™t) Comments

1/0 1668 -
Triphenylphosphine 1/1 1667 No interaction
Trimethoxyphosphine 1/1.5 - 1668 1/1 complexation

carbonyl group
still coordinated

Pyridine : 11 1648 1/1° complex
1/14 1730 1/2 complex

Guinoline 1/1 1665 1/1 complex

Bipyridyl 1/1 1730 éhelaté complex

Phenanthroline 1/1 1733 Chelate complex .
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During the present investigation, the following

diphenylthiocarbazone {dithizone)

data were obtained (Table 3 ).
Table 3
Compound ‘Melting v{C=0) _
point in ¢m
in ©C
C1,5nCH, CH,CO0C Hy 68 1665
Cl onCHéCH COOC2 5.pyridine 91 1665
(adduct)
C1,SnCH,CH,COOC, H, . A-picoline 81 1670
3 2772 2°°5°
(adduct)
C1.SnCH, CH, COOC, H,. 7 -picoline 85 1670
322 T T aaduct) |
C1,SnCH,CH,CO0C, He. iso quinoline 87 1660
(adduct) :
ClBSnCH2CH2COOC2H5 . tripenyl phosphlne 60 1660
(adduct)
ci, SnCHZCHZCOOCZHS. 2,2'=bipyridyl 88 1730
(chelate complex)
C13SnCH2CH2COOCZH5.1;1O—phenanthroline 97 1735
(chelate complex)
ClSn(Ox)2CH2CH2COOC2H5 (Bis=-oxinate 181 1735
‘ chelate complex)
Clsn(HDz),CH,CH,COOC H_. (Bis-dithizonate 161 1700
277727772 2°°5
chelate complex)
/ HOx = 8-hydroxy quinoline (oxine) and H,Dz = 1,5

v
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In case 1:1 complexation (adduct formation) with mono-
dentate ligand pyridine, there is no change in v{C ;:O)
absorbtionivélue-from that of'uncpmpigiedxmbleculé. In
the cases of 1:1 adduct with,/ypicolinevand qﬂpicoliﬂe
there are little increase in P {C = 0) absorption values’
and the 1:1 adducts with isoquinoline and tripheﬁyi |
phosphine show litﬁle decrease in 7 (C = 0) absorption
values in their infrared spéCtra. All tﬁese are in gééd

agreement with Wardell's observation for similar type‘of

compounds.

It is suggested that with adduct formation the
.penta coordinated tin is converted to a octahedral hexa

coordinated tin atom.,

But with the bidentate ligands iiké bipyridégrér
pheﬁanthroline which form chelate~comple# with "
C13sn§H2CH2C02Qﬁ,;h§re are sharp changes‘in »(C = 0)
frequency from -1665.cm-1 {before compléxation) to range
of 1730-1735 cm > indicating a clear change in intra-
molecular carbonyl coordinétion to tin centre. It is also
reasonable tpat_such accommodétion of a bidentate ligand
to a_pepﬁa coordinated tin centre may initiate thg,
fission of the internal carbonyl coqrdination which
resulted é hexa coordinated structure as hepté coordinated‘
tin méy not be stable, To make tin héxa'coordinating by
" such bidentate ligand molecules, the intramolecular

carbonyl coordination should be cleave. The. spectral

evidences support such contention.



212

In the present fase two coordinated complex compound
of p-carboethoxyethyltin trichloride viz.

e

~

CH, - CH, ﬁ coC, H where L = C/H_NO,

L | 2 :
' . ] - O 3
L%Snbl “ . | CygH NS

have been prepared.

In the infrated spectra of these-two éompounds
(oxinate and ditﬁizonate) the cleavage of intramolecular
carbonyl coordination is indicated by the increase in
carbonyl stretching absorption frequency from ¢ (C = 0)
value 1665 cm (for parent estertin chloride) to

~

ch = 0) value 1735 cmml (for derived éhelafe). For
' caxbo : ' :

bis-oxinate derivative of f3-ethoxyethyltin trichloride
V(C = 0) absbrption value is seen at 1735 cm-l and fof
bis - dithizonate derivative VY (C = b) absorption value
is seen at 1740 cmfl. Except the study of carbonyl
absorptioﬁ fréquency'of these compounds, still another
absorption f requency is very important which is 9 {Sn¢—N)
étretching frequency since this mode is absent in both.
the starting compounds, the estertin chloride and the
liéands. But this ?{(Sn4&—N) absorbs in the region‘below
400 cm™? in the infraréd spectrum. Unfortunately no
assignment could be made for this stretching mocde in the
prepared adduct and chelate derivatives‘of f-carboethoxy-
ethyltin trichloride because of thehgxpgtimental facilities,

Hence beside the study of such ¥(C = 0) stretching

absorption in the infrared spectra of such complex compounds
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(adducts, adcduct type chelates and chelates) of
amihr amy.
B-car boethoxyetn)ltwn trwchlorlde there are R e%hef

remarkakly distinetiwabsorption peakii:

During the reaction of ﬂ-carboethokyethvltin

took
trichloride with 1,3 dlamlnopropane, Sn~C bond fission was,

Ploce

happ@aéeé giving rise to two solid reaction products both
were of hich melting points -« 244 °C but one of them did
not contain tin which was confirmedhby elemental analyses
as 1,3 diaminopropane dihydrochloride and the‘othef was
confirmed as stannous chloride. Their infrared spectra

were also in accordance with their intespreted molecular
composition.

Organotin alkyl and aryl compounds show strong
Lewis acid character in the formation of Ilarge number of
adducts or chelate compounds with various types of Lewis

bases., The Lewis acid character . of estertin type (I)

Rl

alkyl .
CH :

o
]

H, alkyl

[\

;i R2
Cl—Sn—-C1

Cl
T .

has been established by the formation of a number adducts
or chelates with different Lewis bases. However, from the.

invesﬁigations carried out so far, it was found that
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B=-benzoyl -ol-~ phenyl ethyl tin trichloride and ﬂ—acétyl-q
-phenyl ethyl tin trichloride on reaction with a number of

Lewis bases did not 'yield any adduct or chelate compounds.

R———?*/ %ﬁ){'

Cl*ﬁ;}h}(F——————O .
c1” | a) R = CH.: R = CH

Cl ) 6 5 " 3
) v
b) R = R..‘ = C6H5
Base
. i
R <CH = CH2 -C <R + SnCl2 + Base-hydrochloride

except'with Dithizone and Diphenyl carbazone which have

already been discussed,

In f3-benzoyl-X-phenyl ethyl tin tfidhloride,
tin’'is assumed to be penta coordinated (discussed in
pfé&ipus chapter) through the coordination of carbonyl
function. The coordination of carbonYlA;iggg;aws the
nonlbqnding electrons towardé tin thereby making the

carbonyl carbon more electro positive, However, in compound

CZHSO.CO.CH

the electropositivity of carbonyl carbon relative to the

2Cﬁzsncl3 the ester -OC2H5 group could reduce

purely ketonic compoud like (a) and {b). Obviously the
proton abstraction followed by Sn-C bond cleavage to
yield the precursor along with stannous chlofide and base

hydrochloride will be determined by acid-base strength.



Skgar | l
e C
H e H /-
—
@—g Sn < O Cl——L/T? 'O(D—"
ol (| B’ﬁ
el | cl GD
Base
\
R.— CH = CH"@“"R/: + SnCiz + B:ic;"
Sehemei I -

The stronger the acids, the weakér the bases will be able

‘,to perform the above type of fission reactiong. (Schumse 11)

The investigations carried out with a number éf
bases (though.these were not exhaustive) having the pKa
values ranging from sbout 4,5 - 10,7 {(Table 4 ). Cn a
broad analysis, it was found the bases having pKa ranging
4,5.- 10,7 could be effective to abstract the o« -H from
f-benzoyl- -phenyl ethyltin trichloride and j3;ace;y1—q
-phenyl ethyl tin tr;chloride. The resulting carbanion
undergo elimination of'stannous chlofide with the evéntual
_formation of chalcone or benzyldene acefone. On the éther
hand adduct formation hag:?%gkced, when the same bas;s"
were treated with C,Hg0CO. CH,CH,58nCl . This was-enco@ntered

as the lower acidity of B -H in the estertin compound and

hence the bases used with pKa values 4,5 - 5.99 are not

" sufficiently basic to abstract the proton to generate the
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carbanion or the enolate. The formation of adduct of this
type has been reported previously in earlier discussibn.

- But when bases like diaminopropane (pKa = 10.55) is
,CH, 3,_it did not give
any adduct, instead it led to tin-carbon bond fission

allowed to react with C2H50.CO-CH CH.,SnCl

resulting stannous chloride, base hydrochloride and ethyl
acrylate. |
Table

(A) Fission of tin-carbon bond obserwed in the reaction
of organotin chloride and base

Organotin Compound - Base pKa of base
(1) P -benzoyl-& -phenyl ) Bipyridvl 4,50
ethyltin trichloride Aniline 4.87
Pyridine 5423
Phenanthroline 5.58
- picoline | 5.70
Y - picoline 5,99
X - picoliné 6.00
Triethanolamine 7.76

8-hydroxyquinoline 9,81

{ Triethylamine 10.75

(II)/3-acetyl—CK-phenyl - Same set of bases
ethyltin trichloride e 3_poed 85 18 cese
’ ' phenvlethyltin
trichloride

(III)]3-carboethoxy 143-diamino
ethyltin trichloride propane 10,55
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{B) Formation of adduct or chelate compound of organotin
chloride with base -

Organotin compoud ' Base pKa {Base)

ﬂ-carboethoxyethyltin | Bipyridyl 4,50
trichloride Pyridine . 5.23
Isogquinoline 5,40
Phenanthroline 5.58
ﬂ' -picoline ‘ 5.70
7Y -picoline | 5.99

Triphenyl

phosphine

8-hydroxyquinql ine 9.81

Thiourea and glyéine did not react with f-benzoyl-«

~phenyl ethyl tin trichlvoride. On the other hand /
Diphenyl thiocarbazone (Dithizone) Diphenyl carbazoné
on being added toﬂ-bénzoyl—a(-phenylethyltin trichldride
orﬁ ~acetyl~« -phenylethyltin gave intense colour change
suggesting complex formation. Organotin halides usually
form complex compounds when treated with Dithizone o:l-
dJ".phenyl carbzconate in presence of bases like ammonia,
pyridine etc to remove the hydrohalide libefated during
the reaction. But in these cases, addition of base leads

to tin carbon bond cleavage, hence could not be successfully

-
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1!

utilised. However, with addition of 3 mole of dithizone/
D.P.C to the above mentloned chlorlde “under refluxing
. condition, reactlon occurred and solid complexes were.
isolated. The IR and 1H NMR spectta of these derivatives
indicate‘the elimination of.benzoyl or acetyl group from
the organotln chloride.withjresultant formation of an
organotin chelate compound, Such reactions aré‘somewhat’

unusual for organotin chelate compouno formatlon. Detalled

mechanisms of -such reactlons have not studled [={e) far.

The IR spectra.(Fig.as"and 44') of the 1,5-
diphenylthiocerbazone_(dithiéone)~complexes derited from.
S~benzoyl- K-phenylethyltin trichloride and /3-acetylfC(-
phenylethyltln tricﬁloride are identlcal in character.>3n
both thése spectra there is a weak but sharp band at - |
3205 em t which is a531gned to V(N-H) stretching frequency.'
The Q(N-H) bending Vlbratlon absorbs v—1520 cm 1; The -
medium to strong bands at 1260-1375 cm -1 are possibl;~due

to absorption by < {N-phenyl) vibrations.

All the /3-carboa1koxyethy1tinﬂdithizonates‘(l°' )
ehou absorption bands between «“~1110-1200 em™? due to‘
presence of N-C-S group. With the present compound a number
of bands found in the region- 1150 1205 cm -1 may be atrrl-
buted to V(N-C=S) coupled vibrations.

The 1igand dithizone has a large number of

absorption bands particularly in the region of 490-800 cm-L.
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The presence of so many bands in this region has made the
assignment for Y(Sn-C) and Q(Sn;b) sbsorptions rather
difficult in these dithizonates., The far infrared measure-
ment could p;ovide a better picture for several assignments
butlthe iack of proper facilities have :estricted us to
.investigate further in this area for the time being and
consequently no. assignment of ¥ (sn-C1) absorption is
possible.

The appearance of strong absorption bands at

1 1 ana ~ 760 em™! are characteristic

680 cm ~,> 740 cm
of monosubstituted phenyl ring deformation modes, of
course in the present case its assignment is of little
value, Since the~spectrﬁm was recorded in nujol mull,

no assignment can be made on ¥ (C-H) absorption bandse.

The IR spectrum (Fig. 3% and 44 ) of bis
diphenylcarbazonate derivatives of /3 -benzoyl-o -phenyl-~
ethyltin“trichloride and J% —acetyl- X~phenylethyltin
trichloride are almost identical, indicating the saﬁe

molecular pattern in-both the cases,

In bot? these spectra, there is a medium band
~3300 cm * which is due to V(N-H) stretching absorption.
A strong but broad absorption band in the vicinity of
1655 cm~ ' which is absent in the corresponding dithizonates
may be attributed to - (C = C) absorptions of the 1,5-
diphenylcarbazone molecule. The V(N-H) bending absorption

- nossibly occurs « 1540 cm-l.
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The spectrum also shows a very characteristic

nature in the region 1100-1240 o™t

. The broad band '‘and a
number of weak bands in this region is possibly due to
coupled N-C-0O vibrations.

1 and the

The strong bapd at 685 et and 745 cm
characteristic for monosubstituted phenyl ring deformation

modes.

Due to presence of ligand bands éssignment for
VY (Sn-~0) stretching absorption is not possible with cértainity.
Due to expériméntal inadequacy, the assignments for 9 (Sn-N),
V (5n-Cl) and +¥(Sn~C) are not possible for the present
case so far. Sincé the spectrum was reccrded‘in nujol

mull, no assignment for Y (C-H) absorption can be made.

From the spectrum of the bis dithizonate of .
[>-benzoyl- K~-phenylethyltin trichloride or /3-acetyl-d.;
phenylethyltin trichloride one this is-apparent that there
is no indication of V(C = 0) absorption in the spectrum
which may reascnably claim the removal of carbonyl group
during complexation., Mcreover in the corresponding
diphenylcarbazonate coﬁplex appearanée of absorption
band 1655 cm - may reasonably be attributed to v (C = 0)
absorption of 1,5-~diphenylcarbazone molecule since such
a band is absent in the sim;lar dithizonate complexes in

the present case.
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" Thus the spectral evidence may support the removal ?F
- carbonyl group of the /3-benzoyl-;K-phenylethyltin
trichloride &nd’ j%-acetyl-c(-phenylethyltin trichloriae

during such complexation with dithizone' or diphenylcarbazone.

From the ~H NMR spectrum (Fig. 3¢ and 45 ) at 90 MHz

of dithizonate complex derived from /3-benzoyl-qg- pheﬁyl-
ethyltin trichloride or /3-acetyl-<X-pheny1ethyltin tri-

chloride (both being same) in CDCl, medium, the following

3
cbservations are made.
The methine proton appears possibly at $1.25, The

methyl protons appear at é1.5,

In this41H NMR spectrum, twenty five protons £rom
five phenyl rings occupy the region $7.0-8.0. The individual
interpretation of these protons are not possiblé due to

their appearance as an aggregate in the region.
The proton of the =NH group appears at ¢ 8.9.

The ratio of secondary amino proton (=NH proton):
phenyl proton : methyl . .proton: methine proton is rather
close to 2:25:3:1 which indicates a possible molecular

formulation of the compound as follows. (If)

CgH — CH — CH

.
szs
Cl=Sn{—~N-NH \"/C =S

| C6H§7 N=N 2

Il
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The corresponding dibhenylca:bazonate complex
"derived from /3—benzoyl—o(-pheaylethyltin trichloride
and j3-acetyl 4 phenyltin trlchloride could not be purified
to the desired level, yet with crude sample of diphenyl-
carbazonate derivative_of /3-benzoyl-<xéphenylethyltin
' tfichloride one,;H NMR spectrum-(Figlyaé) was taken, which
'1s very 51mllar to correspondlng dithlzonate derlvative.’

119Sn NMR of these compounds could provide some

better picture about the molecular formulation of these.
" compounds Yet due to lack of facilities in our laboratory,
' furthef investigation about structural aspects was not

possible at present.

.'j3-benzoyl o&~phenylethylt1n trlchloride and
“ similar compounds react w1th many of the ba51c 1igands but
the ccurse of reactlon with bases may differ and probably

it depends on the pK values of the bases.

- The different probable reaotion mechanismscan be
put forward to explain the formation of different types
of reaction products in the presence of different-basesﬁ
or compounds having at least an atom having a lone pair'of

electron within the molecule.

I, Mechanism to explaiﬁ'the formation of the compounds
of the type R-CH-CH2 ~C-R" ‘
C].\S

o

2
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" where R = hydregen,,alkyl or aryl group and R' = alkyl;'
alkoxyl or aryl group and the base is a bidentate ligand
like- diphenyl thiocarbazone, diphenyl carbazone etc, Thei’
formation of the Sald type of compcands can be’ Justified
firstly by the elemination of hydrogen chloride molequle.

'Ih many cases (speciéllyﬂwhere\R = hydrogenjor alkyl group -

 and R"-‘alkyl or alkoxyl group) the elemination Of hydrogen

' chloride was definltely established by forming ammonium

- chloride on adding ammonia to the reaction mixture. Secondly
carbonyl stretching fréqﬁency of the»subetitpted (byithe
reactibn with the ligand) compouna is foun@ in the-higher
field tham that of the parent.coﬁpouhd and this is probably

d‘»due to non-coefdinatedv C=0 greup in the substiﬁuted

- compound,

I(a) An ionic mechanism

+
(Base)
-,I,.‘ ’ ' H "'f
N ¢ ;
yah i H\
H .
H: ) T . |
Cle—Sn é——_.0 "“)a_’sn ¢ l ’.‘_'.gl'_.;c(,\,s-‘-‘ ﬂ
% o c ‘c,L\:B- eIt
L

H + : Cl——HC] Scheme LI
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I(b) A concerted mechanism

i i
| "
; ?\ |
.H
1 \A, T — T
: Hel
6L——S’ﬂ<——-——z° ¢—5n 0 e
/[ H‘.‘LB’ /\\9

Cl (e el

Scheme [y

II Méchani_sm ¢seheme) to explain the formation of

» , . : _
! | !
R-——CI—-vH .\?-—_-R' and . hence also OfR"'(]'—< \\(l'r-k'
el—$n 0 o5 —— O
g F

1 H
!
C 2
SN ¢
Ry — -
R (i. H ﬁ 9_ B N R—?—~H&\ﬁ——f2’
Sl 0 Ck— Sm&———0
cL Cl ' CL/ L
l .
I cd
R— C—H (i,r-R - R—-C——/HE’ C—-R’
CL—}T' 0 cl-—-lm'——————lo

Scheme V
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The next step of the reaction may occur according to

either of the foilowing two mechanisms. (scheme VI or vil)

II(a) Ionic mechanism

H o ll.} . M
: e N
S N L -
R— CI—H \c——R’ . R-T-—-H _cl,-—R’ R— T—H \T_
H L ee— . .
cx\/s,, o T CLv--/Sn\——-—- 0 oL=5n 0
c CL) B
(:B” is bidentate ligand)
Scheme VI
II{b) Concerted mechanism
1 ! i
\ C
R~ C—H \c-R' s 5. R—C—H \c R’ R—-—C-—‘H\
| 8 | I _het

Scheme VII
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Prom the theeretical stand point This type of
mechanism (Scheme vi®# V1) is favourable when R is eleét;‘on
withdrawing group.

I1I : Reaction mechanism (Scheme vii ) leading to adauct
. formation with the Lewis bases i.e. ‘a neutral molecule
having free electron pair in one of its atom e.g. tﬁe

compound like pyridine.

D

Scheme VII

Iv Reaction mechanism leading to the decomposition

product containing stannous chloride and R-CH = CH-(IZ;-R'

also forming pyridine hydrochloride as the final reaction

product (when pyridine is used as base).
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\—l& H
N G
R—¢ Ly H ¢—R l ~ R— C =rH L‘\ Y
D I
et —Sp¢——0 el —Sn¢e———-0
o ) e
o ol @
R— C%H —R’ R—c=n ¢—K &
0 e\ —Sne——0 - T"
‘“>s + ¢l o’ };L H
o lu‘: |
/,l
Scheme I>,( . *c"

~

This type of re.action mechanism (Scheme ¥X') is in
general will be favoured if R is electron withdrawing .
group and in fact during the reaction of [* -phenyl
carbonyl benzyltin trichloride with pyridine' formation
of €halcone, stannous chlo:ide and pyridine hydrochloride
was found which can en-l-y'be explained on the basis of such

a mechanism. ( Schame !X)



228

Ve i Reaction leading to elimination of benzoyl or acetyl
gr;ip during the reaction of ﬁhe compound where R = aryl
group with 1,5~diphenylthiocarbazone or l,5-dipheﬁylcarbazone
was observed. The»mechaniém of such.reactidn_is not yet

clear though the scheme of the reaction may be suggested

as follows (Scheme X ).

+ RCOC1

where R = CH3 or CGHS

Scheme X

The />-benzoyl- K ~phenylethyltin chloride exhibited
strong acid charaétér in chloroform and benzene solution.
The pH of 107%M solution was found to be « 1.5 . The ébmpound
is fairly soluble in\chlofoform, benzene diethyl ether,
methanol, ethénol, acetone etc., The solubility in carbon
tetrachloricde was fognd remarkably less whereas it was
ﬁore soluble in chloroform than in benzene.

The solubility‘of the compound in many solvents
is not probably a physical change. For example, the original

compound could not be recovered from an acetcne solution



229

but a.yelloﬁ gummy product could only be obtained,

The above compound was very much sensitive to
moisture and decomposed to yellow gummy product, which
contained some amount of stannous chloride. It decomposed

very quickly with ammonia.

The light yellow colouf of the j3—benzoyl-o<-
‘phenylethyltin trlchloride changed into an- 1ntense yellow
colour, when the compound was kept in a de51ccator for
some weeks. The presence of hydrogen chloride was also
detected in theAdesiccafor.,On_crYStallisation of this"
intense yellow product from euiﬁable solvente, the j3;
benzoylw&-phenylethyltin trichloride could be obtained.

on a reduced amount.

The vefyilight creap_crystallinej3-acetyl;°(-.
‘phenylethyltin tr;chloride had similar type of acidic
character in chioroform or benzene / pH (1072M) = 1,7 e
It had aleo a eimilar solubility in different organic |
solvents. In preeence of moisture, the compound also
decomposed to a brown gummy mass from which an uncharac-
terised deep brown solid (me.p. 110°C) coulo be recovered,
which incidently did not c0ntein'any tin. The compougd
/3—acetyl-cx-phenylethyltin trichloride decomposed even
inside a desiccator liberating hydrogen chloride and
changed into dark brown product which could not be charac-

terised so far.
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The [} -styrylcarbenyl-ol- phenylethyltin trichloride

also exhibited more or less similar properties.

The acidic character of thése compounds could be
due to the presence of a phenyl group to the carbon atom
_ containing -SnCl, group as indicated below e.g. J3 -benzoyl-

o -phenylethyltin trichloride,

0 C/Q | 0
l - \c. A — l \CH2 + H
/ | / |

sH : :

eL,5n c
® T
¢ » C
.zsﬁ
0 ¢ i::a
\\ 0 ¢
cH —> N\
/ 2 /C H.2
s CL S'n-._.__.
C 3 ¢
110
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The stabilisation of the anion formed as existing
in the form of resonance hybrid may explain the aci_c'iié,
character of the compounds. The compound even aftér |
repeated cry.;talllsatlon and careful drying liberates
hydrogen’ chlorioe even in a vacuum des1ccator which may

.be due to presence of following equilibr:z.um.(“h""“" x16)

>

0 ¢
“\c Hy ———> /C Hy 4 ol
e~ f(’c)/ GL‘* n

Sehame ‘X4l b

Alternatively the elimination of hydrogen chloride

may also be suggested as foilows. (Seheme x1)

D

0 ==0C’ o
4) ) \:\<: —_ \C—H ) + Hel
/H | - CL—‘-fm-'——-—c—4

\ :

A<

Schewnmse  XII -
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In presence of moisture, the forward reaction is
accelerated, resulting in some uncharacterised gummy -
product containing either no. or very little amount of: .

Jr=benzoyl-K-phenyl ethyltin trichloride.

The elirﬁin—ation of hydrogen chloride may similarly
be suggested in case of ﬂ-acetyl- K- phenylethyltin

trichloride. (Stheme Xitly%RiV)

/C H3 / )
0 cl -0 ¢
\cH — \C.H *
/ 2 / 2 + H
eL,Sn C—H Cl, S C
3 | 3 I
=)
J ;
. <) :
CH,. ' I CH,
0 =—=¢ < 3 0—-‘—'(‘./
CH, &> \CH
/
=¥
<
: . o
CH
3
C H.
. 3 0 ,c<
AN iy CH
/CH?. : / 2
ot ¢ ) eL— S ¢ -
) | / o

. Seheme. XL .
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e (J \C H3 0‘ C\CEHH 3
T R=1 >
eL—5n G—H eL—5n

| ; |
o \cD © oL @

Sehme KIV

+ Hel

The darkening of the colour from very light yellow
to intense yellow in case of @.-benzoyl-o(—phenylethyltin‘
trichloride and from light cream to deep brown in case of
(3-acetfl-°<-phenylethyltin trichloride takes place even on
keeping the compound in purified and dried condition., The
phenomenon is very much similar to the case of phenol and
‘phenoxide ion. The increase of 7\max in case of phenoxide
ion than that of phenol has been explained as follows {2°8),

The larger the amount of conjugation and the larger
the number of charged ;eéodating structures {with fairly
close energy content), the greater is the resonance energy
~and so lower is the energy content of-ﬁhe resonance hYbrid.
Also, the smaller the difference in energy levels between
the ground state and the first excited state, the larger is
the waﬁe length of absorption, This is because éharged
structures contribute more to ekcited state than to ground
state. Again if all the contributing resonating structures
are chérged,~and only of one ‘kind as in the case of phenoxide
ion (only a negative charge), the charge delocalksation in
this case increases thé stability of the resonance hybrid
still further. Hence there is the increase in the wave

length (i.e. >\max) to a considerable extent,
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The resonance hybrld of the anion derived from
ﬁ-benzoyl-<x-phenylethyltin trichloride should also
increase the value of >\max than that of the corresponding
" non ioniseq structure. The compounds that absorb light
of - wave length between 400-800 nm (visible light) appear
coloured to humaﬁ:eye,fthe preclSe colour being avcompli-'-

cated_function of.which.ane léngths of .the compounds

' subtract‘from white light;'Progressive absorptlon f rom

. 400 nmAupwards leads_to_prooressive darkening-thrpugh

"yellow, orange;:red, éreenj>blue;_violet and ultimatelyﬁ
;*'hlack\as the obServed‘colour of. the compounés. a1l these

: appeared colours of the compounds are complementary

- colours left -after . subtractlon of colours correSpondlng

to the wave lengths at wnlch those compounds absorb

max1mum31n the.VlSlble range from‘the white llght..

The_slow'change“of.colour from-lioht yellow to’
orange in case of /3-benzoyl Ok—phenylethyltln trichloride
is p0551oly due to greater )L max value for the resonance
hybrld of the ion derlved from the compound by the elimina~

tion .of H -

The change in colour was also observed on keeping
the compound j?eacetylic(-phenylethyltin trichloride for
a period of time. The explanation for such colour change

is possibly the same.
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In aliphatic compcunds there was every limited =,
scope of stabilisation of anion derived by the elemination
combanalls, ‘ ' n

of H+ by resonance, hence/\estertin ch-,_l:vo‘flf;;el.;'e,s aid :no't_Show

any colour change gradually with't':imet
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