CHAPTER 1

INTRODUCTION

Tin was discovered in old tombs from the  ancient

Egyptian or‘Babylonian dynasty before 3000 B.C., in various forms

of vessels and ornament nze which is an alloy of

copper and tin that usua 2.1 of tin.[1]

Tin metal i Aih 13 m the mineral Cassiterite
(Sn0y) or, to a lphide ore Stannite
(CuyS.FeS.SnSj) At present, tin
requirements are runni 000 - 160,000 tons per
year. There are man! such a.ts in can-making

industries, solder and

e

Organotin Empounds are defined as mmpounds containing

o tenet ontiy g i o by Loving i

1852. The fidst description °gates back to 1849, when Sir Edward
Frank1aQ1 Mra 64 | @eml Nﬁrx}ﬂdﬂﬂ q1a F khen the
studies of organotin chemistry were begun to be developed for
industrial applications. By the end of 1965 about 3000 papers
on organotins had been published and by 1980 some 1000 papers

were appearing annually.[4] Tin is an element in group IV of the



periodic table with a 5s2 5p2 electronic configuration.
Quadrivalent organotins often present the tetrahedral sp3
hybridization. This is so far tetraorganotin, hexaorgano ditins,

organotin hydrides and most of thiotin derivatives.
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solvents. The covalent axfap+;g£#1 0.14 nm. and consequently
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bond lengths of t a f";sﬂ%wqu" e in nm. are Sn-C 0.22,

sn-H 0.17, sn-Cl7Z 24, sn-sn 0.28 nm.
:
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Inspite of the ‘fefences in electronegativity the bonds are
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polarizable. consequence, %;ganot1ns show little 1onlzat10n in
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The important methods of preparation of RySnXy o (X= 1-
3) compounds are illustrated in Figure 1.
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Fig. 1. Primjipal indt al manufactu ing processes for_
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tetraorganotin compounds, from which other compounds are made by

subsequent further reactions. The main process routes are the

following:



1) Grignard method
SnX, + 4 RMgX —————>  RgSn + 4 MgX, (1)

Mixed solvent systems are needed and large volumes are

required, but the process is flexible, with high yields. It is

the only feasible method for he ngcompounds, but this method

snCly + 8N =3 ~> 'RuSn + 8 NaCl (2)

is required in this

method to suppress t ‘eon rersi alkyl chloride, RCl, to

hydrocarbon, only-fair, and various
kinds of side !f 7 .'F"
. - J
Bl 1 AN WY o e o
simple alkyl aryl chlor1de.5 '
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3 SnClgq + 4 R3Al + 4 R’zO

> 3 R4Sn + 4 AICI3.R',0 (3)



only a small reaction volume 1is required, since no
soivent is necessary, and the process can also be operated
continuously. The presence of a complexing agent (sﬁch as an
éther)' is ngcessary for high efficiency. This method can be used
to produce a wide range of tetraorganotins.

4) Direct Synthesis

Sn + _2 H B RS (4)

Only iodid

only dialkyltin specieg ¢

1.1 Organotin compound

I
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Organotin 7hpounds are divided in four main groups.
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1.1:1 Tetraorganotin compounds

Tetraorganotin compounds are substances of the



type RqSn in which the R groups may be alkyl or aryl. The
tetraalkyltins are colorless, and the compounds. of lower
molecular. weight are liquids at room temperature. The
tetraarylties are solids with melting points above 170 Oc. The
lower tetraalkyltins can be distilled at atmospheric pressure

without deeomposition The lower molecular-weight compounds are

soluble in the compare 01 ts The higher molecular-

weight substances are 1ub1e in many of the
more common solven ected only by such
solvents as benzene, hese compounds are
typical covalent bon in the presence of
air or water and are ¢ im) stuc » ,gometa111c reactions
as addition to a cagbo group . The; c\not highly sensitive
toward strong aqueous. ai:;?;lﬁ: : ge of the carbon-tin bond
occurs readily with ha -~~_¥}_=ff'x:‘_ ides, or strong aqueous

acids.[5]
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numerous way$l but two procedures have been employed most
frequerﬂsw ﬂea Qﬁ ? Eﬁr&r%’]ﬂ% H qlﬂaﬂmn of a
moderately reactive organometallic compounds (such as Grignard
feagents er an organolithium compounds) with tin(IV) chloride,
and another preparation employing a tin-sodium alloy and an alkyl

halides. The former method is superior either for laboratory



syntheses or for commercial processes, for example:

4RLi + SnCly > R4Sn + 4LiCl (5)

4RNa + SnCly . > R4Sn + 4NaCl . (6)

LiX (7)

The similarity of ¢t snard reagents and aryl

lithium suggests tha ight be useful in the
synthesis of other organomel pounds, especially since

lithium derivat_— Pty I:‘.-,f prepared. It has

been  shown - thatﬂ mercur orides r,lj act readily with

benzyllithiwﬁ ufﬁnalwggﬂ%’ﬂ;ﬂgf ﬁn’ﬁpry studies it

was found tHdt di-p-tolylmercury an a-p-tolyl tin could be
- L PO S
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metallic halides.[G]

2 Rbd. & Hg012 s> - BB 2 Eicl ; (8)

4 RLi + SnC14 ———— D R4SH + 4 LicCl (9)



For the synthesis .of the amino compounds, p-dimethylaminophenyl-
lithium, (CH3)oNCgH4Li, was prepared from p-bromodimethylaniline.
Unlike the Grignard reagent. from this bromide, the lithium
derivative could be prepared easily and lsmoothly in goqd yie.lds.
This reagent readily yielded tetr.a—(p—dimethylaminophenyl)-tin,

[(CH3))NCgH4l4Sn, this amino compound was found to be well-

characterized sohlids with definite ing points and was easily

The i ﬁ‘ ’_ \ also be prepared by

metal-halogen excha . 4 AS o' method | fo armg organolithium

R-Hal + R’-Li° (10)

rival metallati exities by the

ompounds am by side reaction,

the measuremﬁ ﬁﬁ a\ﬁxﬁﬁ%’w EFT ﬂqﬁncs of metal-

halogen exchange reactions are extremely difficult: Nevertheless,

i me‘ﬂﬂ%ﬁ'&ﬂ% BHEHAG BB 1] Bpeiers

as pola (or concerted), and some possible representatmns for

constitution of oﬁanoli 0

its mechanism are pictured below.[7]
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! Li
=
T Li—R R
Li .
(1) (11) (I1I)
These diagran nt variations on one theme
a four—centered‘transitmj- o Ul i;he dominating process

- is pictured as nuc ogen; in (III), the

.‘-1_\\t lectTophilic attack on
A NN
3\

\\\wxle evidence does not

dominating  proce
carbon, and (II) T process, with a true
four-centered transi

enable a clear distinc een these processes,

orggiﬂtln

s b A1) ﬂﬁjﬂmﬂi
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prepared by the reaction between organic halide compounds with

are substances of the type

tin metal. This reaction is especially for preparing tribenzyltin

chloride as shown in Eq.(11).
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3 CgHsCHpCl + Sn ————> (CgHsCHp)3SnCl + sSnCl, (11)
This reaction gives a good yield when water is used as solvent.

If toluene is used as solvent, the reaction gives dibenzyltin

dichloride instead.

Three alky \oi i 12 / oups of organotin halides
can be hydrolysed wi & sodium, potassium or

ammonium hydroxide

OH™
R3SnCI > - + Hy0 (12)
ay i ‘d
125
Triorgandt i hydrox X oxide compounds are
basic compounds which cam-feact wif d as shown in Eq.(13)-
(14). = ==

) q
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1.1.3 Diorganotin compounds

Diorganotin compounds are substances of the type



RéSnXZ in which the R groups may be alkyl or ar&l,and X may be
halide, oxide, hydroxide and carboxylate, etc. The compqunds may
be directly prepared by the reaction between organic halide
compounds wiﬁh tin métal and copper or zinc as catalyst to give

a good yield of dialkyldihalide.

2RX + Sn.

(15)
This ¢ ' i ‘\kwnyxh.c is very important

’ ‘\\ ‘
industrially, usage \iP astics field with
application such \\\\ and catalysts for
polyurethane and sil e “pT ¢ i 3 O ;H are characterised by
generally low mammalign jfoxXicity ad " several compounds are

approved for use in food-ec

G

111.4 Mon&EEfano
AU ﬂwfwa

qlMonoorganom compound are subst ﬁées of the type
=

s, QN ST TN = -

halide, ox1de, hydroxide and carboxylate etc. The compounds can
be prepared by the reaction between diorganotin dihalides with

tin tetrachloride as shown in Eq.(16).

11
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RySnCly + SnCly —————> 2 RSnCly (16)

Monoorganotins have been comparatively little
studied until recently, and their full potential has yet to be
realised, their low mammalian toxicity is a notable advantage for

future growth, and possible new application. The major industrial

‘_; S’ Teparing organotin
compounds which were Jed —abov the s another important
method for preparin ganotin 3cc n Specially organotin

action.

1.2 Redistribution reactier

e

The term "gﬁ}istrlv- .
chemical reaﬁiﬂ ETTW %c%’wg)ﬂ ﬁrﬁ ? exchahgeable

substituents qhange sites with each other on one (or more) kinds

of s FRTTHI B vt o

the cen!ral moieties may be made up of a number of atom which,

on" ge@rally describes a

however, under the specified experimental conditions, remain as
intact entities. If allowed to proceed sufficiently long time

at a proper reaction temperature, these reactions generally reach



an equilibrium state.

Redistribution reaction is meant to encompass such term
as exchange, substituent exchange, scrambling, and ligand
exchange reactions or ligand interchange, recognization, and

distribution reactions and also the terms symmetrizations,

dissymmetrizations, compropotionations, or

metatheses. Some of ve been used to name
special phases of react1on (e.g. if
the term compropotionat 3 g  deseribe a given reaction,

its back reaction is

In the simplgs iﬁggg :f “redistribution reaction is

defined by Eq (18): b o 2

M, c—————— -

U

A group R ﬁxﬂﬁn‘m EJrV] %’Wﬁyf aﬁatom M, while}

a group R’ &i M’ moves to M The s1gn1 icance generality of

the rQ:W’] ﬂqg ﬂ % waﬂeﬂ ']q ﬂﬁf’fﬂ Eil ingaert
and Beatty [10] In recent years Lockhart [11] and Moedritzer [12]
have reviewed the reaction generally. Van Wazer and Moedritzer
have dealt in detail with the redistribution reactions of the

organometallic compounds of silicon and germanium, [13] giving

13



particularly valuable treatments of the equilibrium aspects of
redistribution, but devoting little attention to the kinetic

features of the reaction.

In general the metal atoms, M and M’, of Eq.(17) are

multivalent._.Hence in practice, redistribution is often not a

single reaction, but a related reactions. For

example, reaction of ith aluminum chloride
in ether to produ chloride or methyl-
aluminum dichloride ions: e1ther Eq.(18)
followed by Eq.(19), (20) [14]

Me3Al.OEt, + AICl3.OE 5 + MeAlCl,.OEt, (18)

Me3A1.OEt2 + MeAlCl

MeAlmz.OEtz (20)

AUHINYNTNENT

Furthegmore, the groups R, exchanged in a red1str1but10n,

e o) AR AV FR 0 o

polymers depends upon repeated redistribution reactions in which

Me,AICL.OEty + &13.052 il

the exchanging groups are divalent oxygen atoms. Even if R is
nominally monovalent (e.g., CH3—, cl-, Phc=C-), it is not

neccessarily monocoordinate.

14

le,A1C1.OEt, (19)
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Redistfibution reactions originally served as-a synthetic
method for the preparation of certain classes of comp_ounds.
Recent ly; how‘ever,[15,16] a large body of information was
collected' which was aimed toward the quantitative study of
redistribution equilibria by physical tools sucﬁ as nuclear

magnetic resonance, gas chromatography, mass spectrometry, etc.

In many of the latter ver, these reactions have

not been examined ct to their synthetic

utility.
1.2.1
reactions have been
observed as early as n q" 1 ed years ago, it is rather
surprising that it wa ROt Ur 940 that the equilibrium
nature of this ‘, —TouCtIt eto u,ﬁv Calingaert and

his co-workers h& applied ™t o@ probability to a

quantitative ﬂqﬁ E] Tﬂ\gﬂ ;?w ﬂﬁnﬂ itnbut ion" of

exchanging suBstituents found in certain systems such as the lead

o5 P GRAR TS T AR o

this typqe of react1ons applied to the redistribution of molecular
segments in large molecules was made by Flory,[18] also in this

period.

019416



Redistribution reactions in generallmay be acid
catalyzed, base catalyzed, or thermally induced. The ;afes of
redistribution reactions may vary greatly depending on the nature
of the 'cegtral atoms or moieties and of the exchanging
substituents. As a rule of thumb, ’redistfibution involving

First-Row element as the central atom generally proceed slower

than those Second-Row elei he latter are slower than

o exchanges involving

those of a Third- or Fou tt
' —

carbon-metal bonds exchanges involving
hydrogen, halogen, trogen bonds to the
metal.

It hat the interéhange of
substituents between cef’ iﬁolecular and proceed
through a four-cente :uJ:;;_ ?t} i%X. FPor the s&stem of

antimony trichlo 5 ethylant ' -ate measurements

prreaction iéﬂ&irst order in each

AuInENINeIns
amaﬂ\m‘ MINYA Y

(CH3)3Sb + SbC13 > Sb b —_— (CH3)2SbCl + CH3SbC12 (21)

i bs

have shown that !ﬂm:fir‘

16



component and that the rate constants are consistént with a
mechanism involving the formation of the four-center transition
state as shoWn in Eq. (21)‘. The relatively large negative
ac.tivation entropy (—25 e.u. ) for this reaction is in agreement
with values obtained for other bimolecular reactions believed to

involve two sites for attachment in the transition state.

Also, re&are'like.ly to proceed

——
via four-center actd changes involving

boron-carbon bonds gen / £ re| \ ‘ orcing conditions,

often temperatures OC. However, in the

presence of B-H confaifi F’\\\ ch as diborane or

ﬂ\ld-l i

tetraalkyldiboranes, s bonds with B-X bonds

,.&4‘-}:" :
( X = alkyl, halogej '-:'f'l eds under mild conditions

probably with -the cata f-:::—- _,-;;:,fm\._;{- in a bridge mechanism.

(18] . y— = 1:""

ﬁﬂﬁﬂ%ﬂ”ﬁwm e
amaﬂnimumqwmaa

Another example of a catalytic dispropotionation

.is the redistribution of methyl groups and chlorines in the
methylchlorosilanes in the presences of AlCl3. Based on a

thorough kinetic study,[19] any mechanism will have to take into

17



account the following facts: (a) the rate is a linear function of
the A1C13 concentration; (b) the reaction is first order in
chlorosilanes; (c) the rate equation must reduce to equilibrium
constants whén the change in concéntration with time is zéro;
(d) substantially all the aluminum chloride is.associated in

some manner with the chlorosilanes.

A most l @ which fits all these

requirements is the

(CHs),SiCl, + Al &5 2 McHy) 58 1€, . ALC] 4 (23)
goes to completion befgre it f' e o e two reactions

(CH3),SiCly + (CH3)pSiC + CH3SiCl3.AlCl5 (24)

7

CH3SiCl3.AICI5 + (cﬂ)ZSi .

SMoTCl; + (C@)zSiClz.AiCl:; (25)

o TR AT WS

must beqvery much more mobile than the preceding reaction, where

18

rupture and formation of both silicon-carbon and silicon-chlorine

bonds are involved. Very probably the aluminum chloride is

attached to the chloride of the chlorosilane. This weakens the



Si-Cl1 bond and when a collision occurs with another chlorosilane
molecule, éhe two silicons exchange AlCl;~ and CH3~ or AlCly~
and Cl~. Since halogen attached to silicon exchange quite easily,
oniy a relatively few collision will have the correct orientation

implies a low entropy of activation.

These few studies it appear very likely that
mechanism involving fous center states will be common
in redistribution

ot yet possible to

predict a mechanism on

anisms are involved
when one of the exg *u';} Stitue is difunctional, thus
resulting in vario Kinds D omeric and polymeric
structures. Although
j le work has been

redistribution r}i?_“”“”

done toward the elﬁgldation O 3 ms in agese systems.

" m‘!iﬂriémﬂlmﬂt@ﬂm i
AMIAINTUNNINIAE

The redistribution of tin tetralkyls or aryls with
tin tetrahalides is perhaps the most thoroughly studied reaction
of this type. As early as 1859 and 1862, reports have appeared

describing the reaction of tetrabutyltin and tin tetrachloride.

19

ity of these kinds of ‘



Subsequent ly many papers were published reporting the preparation
of alkyl or arylchlorostannanes by compropotionation of the
tetraalkyl or aryl compounds with the tetrahalides. These
reactions genérally proéeed with remarkable ease, sometimes even
at room temperature. This method was first ihtroduced by

Kocheskov to obtain mono-, di- or tri-organotin halides.

V

Depending on the molar reactants one out of the

three following reacti

3 Rg4Sn + SnX4 (26)
R4Sn + SnXyq (27)
R4Sn + 3 SnXy (28)

For R= CgHlg, j;, 'ﬁji:nd Br, very good

be obtained. When

.00 1) () LT e

nd (27) are effectlve In general the reactlon is carried

bfq P FHTEL VT Yo T o

organot1n and stannic tetrachloride with or without solvent. The

&ields of the va#ﬂlus reaction products co

temperature usually reaches 200 °C unless a catalyst, for
example SnF,, is used to lower the temperature.[20] Nevertheless,

the reaction condition is still too rigorous for the thermally

20
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unstable groups which may be present in the tetraorganotin
compounds such as tetrakis-(4-dimethylaminophenyl)stannane.

Industrially, the di-, and tri-alkyltin chloride are manufactured

by this redis’ti‘ibution method, simply by heating the components,
in the absence of solvent, to approximately 200 ©C for a period

of hours. With regard to the monoorganotin compounds, RSnXj, .only

phenyltin trichloride ma W/sfully produced by this
method. The reason

b ﬁlear when additional
reactions to those

;-L l%

1 cases, a reaction

between R4Sn and S

R4Sn + SnCly (29)

- Jﬂ "
At elevated temperatufes,  SecOn sactions then take place.
For example, when_ equimo —ﬂ;_‘gig,)w!jé_:{ n and SnCly are present

the following @ - occurs " li.'"

] _— |
R5SnCl +Fjﬁﬁ;mﬂ%€$ﬁlﬂq ﬂ i (30)
enered) F65) 81 HFHS B0 B T DA e pocome

reactioﬂs are as follows :

R4Sn + RSnCl3 —> R3SnCl + RySnCly (31)



22
R4Sn + RpSnCly ————> 2 R4SnCl (32)
However, in an excess of 8nCly, the following additional

reactions must occur, in order to achieve complete formation of

the monoorganotin compound :

R3SnC1 + SHC14 ‘ > | RS ,‘ + R28n012 (33)

(34)

o4 . ’,\\\ R98nCl, and SnCly is
Rr= C \ uently, the monoalkyltin
“h'-l_ \
O3

b ddded + L
ndustry

el

by reaction of tetra ‘:;;:Nf,‘:"_ V) chloride, either in

partial redistribution,

equimolar amounts at OC, or in 1:2 ratio at

.I "y
1 ||
i

- GUEMERIENT
RIANTUUMINIAY

100 °c

approximately 10 0

R4Sn + 2 SnCly e & BARCLy . o RzSnCIZI (36)

The monoorganotin compound 1is seperated from the reaction
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products by vacuum distillation.

In 1953, it was shown that when the . redistribution
between BuygSn and SnCly is carried out at temperatures between
0 °c and 20 °C an equimolar mixture was obtained of Bu3SnCI:and

BuSnCljy, which corresponds to the following reaction equation

BuySn + SnCly (37)

Although it has bee i 'ribption reactions

are "undesirable f \\rganotxn halides in

which all of the \Ldentlcal,"[22] they

have not been investi

It appropiate conditions

redistribution ap@l s to tha ;Efﬁ provide an easy

2 I'
route for the prelnration of mixed organoti;hvihalides, RR’SnX,.

In some Cﬁuﬂfjwmﬁﬁvﬂ hree different

alkyl or aryll groups can be prepared The alk at1on of butyltin
tr1ch1‘q ﬁw ﬂw&% '}'f% W%}ﬂrﬂﬂ yielding
tr1methy1t1n chloride and butylmethyltin dichloride. However,
some dimethyltin dichloride and butyldimethyltin ehloride were

formed as shown in Eq.(38).



Me4Sn + BUSIIC13

MesSnCl + BuMesnCly + MepSnCly + BuMe;SnCl - (38).

?

Organotin myav \ ications in several

areas and hence are madcsingus in large scale. The first
application of organg | n the stabilization
of polyvinyl -chloride P fo preve! herma, 1 ‘degradation during
processing and long-;t ) |

The organoti ed as PVC stabilizers,

antifoulants, - chemicals, S The major
applications are .Eound by taKing ol two p@nerties of tin: the
first is Fi ugﬁ%ﬂﬁ %1 as oxygen and
sulfur, and fthe second 1its ﬁgjﬁ activity as in

o) 1) ) SRRV 9 27 B =

for PVC stabilizers, other polymer stabilizers and reagents for
organic synthesis. The other uses involve the application of
mainly the second property. The wide range of industrial

applications of organotin chemicals, and the specific compounds

24
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used are shown in Table 1. Organotin compounds are often
effective in very low concentrations in many applications, which
is advéntageous, from a formulation and cost effectiveness point
of  view. The bioci@e properties of triorganotin derivatives are
used in'area like textile, wood or paint protection, antifouling

paint and pesticide or insecticides in agriculture. Triorganotin

compounds are the most pop

derivatives are also

The applica o barioti compounds in the
pharmaceuticals t,;\ c'ine, and recently
there have been additi radiopharmacology and
chemotherapy. Althoug present time, qertain
organotin complexes have-sh w V’ pot as an antitumour drugs.
Another potenti edical use for organot: 7{.‘4 pounds is in the

arasit@ infection which

affects the 113 gl gﬁgw ng 68 compounds,
dioctyltin nﬂeate showed one of the h1g est in vivo act1v1t1es
o QEVRETIIRH R N B

Trypanosoma, in mice.[23]

chemotherapy of Bishman oo



Table 1 Industrial applications of organotin compounds
Application - Compound
~R,SnX }- :
Agriculture (fungicides) (CH,):SaX (X = OH, OAc)
(antifeedants) (CH.):SaX (X = OH, QAc)
(aancxda) ) fC‘CJ‘Iu);SnX

' Antifouling pain: bi

(X = OH, -N.(IZ=N.(I:=N)

H H
fi P):CCH:)»Sn)zO
= OH, OAc, F, Cl,

SCS N(CH.),,
OCOCH Cly

—ﬂcoc.a.n-a)

¥ OC0C COOSD(C.HI)J
\ \* - OAc)
, é‘\\_ \,‘\3: 5£,COOSa(C.H,),
(Y il COOS&(Cch)I
> 7C.H-)t)"')n

Wood pr

Stone preserve-ion

Disinfectants

Molluscicid

Heat and hﬁuzbdxw‘: for . R,sn(scz-x,coo.x.c, )i
rigid PYC ‘i CH,, CH,, CH,,,

ﬂumwﬂw%‘@é 89

(C.H-)aSn( _CHCOOCJ

A7 RL) umﬁmma EJ

- Homogencous catalysts for RTV _ (C,H,),Sn(OCOCH,),
B e« STt

(CH,),Sa(0COC, Ha)s.

" (CH,),Sa(0COC ;Hu, -
((CH,),:Sn0),
Frecursor for forming SnO, (CH),SaC1,
films on glass .
Anthelmintics for poultry (C.H,),:8a(0C0OC Hu),

T

26



1.4 Trypanosomal disease

Trypanosomal diseases have been one of the major
problems in tropical area especially in Africa, central and south
America. In Africa, Trypanosoma brucei rhodensiense (east Africa)

- and T.b.gambiense (qentral and west Africa) are the causative

agents for sleeping sic by WHO between 1989-1990

estimates. that as m eported each year and

50 millions people n the risk to this

disease.[24] Chagas di ; n central and south
- :J_ \\

America, 1is caused ypanosome, T.crugis

There is no effect , ﬁ \ ;J« disease eventhough
009. The diseases can be

this disease has bee

transmitted from man-t a or vice versa by blood

sucking insect, _i.e. atome. Thus, controlling

these diseases i§¥ ngj Trypanosoma and

in Fig zmd 3, respectively.

ﬂ‘lJEJ’JVIEJ‘ﬂ‘ﬁWEJ’]ﬂ‘i

Treat nt of trypan001dal dlseases are always difficult

e PR G WA A B ™

people who are infected with this disease usually died.

Trypanosoma’s life m'cle were show

In 1901, Lansberger found a drug for treatment of
sleeping sickness, Atoxyl or sodium salt of 4-aminophenylar-

senate, but it was toxic when administered continuously.[25]

27
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- Figure 2 The figure of Trypanosoma
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Figurc 3 Life cycle of Trypanosoma



HoN —@— As — O Na.X(Hy0)

OH

larsenate

In 1910, Pli And

/
A Ec
R
:

e curative effects

of the drugs agains :

)

a
4 S
E s. The metallic antimony

') ’\\ Ssults. [26]

T.b. brucei, and

(sb) was found to giy,

Treatments of ypancsomnal cases were studied in many
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toxicity prohibit prolonged usage. Structures of pentamidine,

suramine and melarsoprol were shown in Table 2.

Table 2 The structures of drugs for treatment of trypanosomal

diseases.

Drugs
—

‘ xu j

Pentamidines

Suramine

Melarsopro V e

ﬂuﬂﬁwawsWani
QW’]Mﬂ‘iﬂJ YRIINYIA Y

rganot1n compounds are known to form strong Sn-S bond

with the thiol group.[27] The biological activity of diorganotin
compounds and enzymes has to contain active dithiol moiety. Many

biological activities of organotin compounds are knowﬁ, for
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example fungicides, bacteriocides, ascaricides, and anti-tumour.
Therefore, in 1991, A. petsom and G.Deleris [28] studied
trypanocidal activity of organotin compoﬁnds. The results of the
study of the in _vitro trypanocidal activity of diorganotin

disulfides were reported in Table 3.

. The in vitro tryp ‘ Hy/ ity of organotin sulfides

from Table 3 showed lfldes were effective
against T.cruzi. Sam l wed strong activity
were tested in micg ‘/c ec 21, but none of them
showed activity in 1_/ &\ \ compounds are not
PN

soluble 1in water q d ssolved in blood but

Mel W could because of : xﬁ@ AZiT .\,m . Thus such organotin

éompounds should ha Since these organotin

compounds  could the general methods,
redistribution i* action  wa is reaction of
organotin compoung conta o O group rﬂx ever been studied,
N1 1A )21 1L e
cheaper, toxic and smular oraganoarsemc or

o Q) 5 SR TG T o

contammg amino groups were studied by synthes1s the compounds,
which were similar to melarsoprol structure, might have

trypanocidal act ivity.



Table 3 In vitro trypanocidal activity of diorganotin disulfides

against T.cruzi.
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COMPOUND NO.

STRUCTURE

*
conc.(/Ug/mL)

19

Me,SnSC HyCH,CHS)

_""'—‘-_.

BUZSn—(-

3%10

25%10 "

4.8%10

78%10

@710 =

Eﬂﬁﬁl
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{continued)

' ) §
COMPOUND NO. _ , STRUCTURE conc. ( Mg/mL)
///S e
11 Bu,Sn ) 0.75x10
2 ~¢ | 5
S 3
12 : PhoSn 310
13 Bu,SnT " g 19.5%10 "
14 8u 78%10
15 Su,Sn [/ | gneas 15%10° "
16 : Bu,Sn-£S— 5= ’ ‘ , 0.4%10 "
?
e———-
3
17 Bu, ‘ﬁ. 0.4%10

iF

o

i .
| gud eI NYIng

s ARABESHHRAAI A Y-

q

0, - ARSOBAL : 2810 “¢on<25Rin "

g1 CYMELARSAN ' 0.25810° "<CACL.B6%10°"
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1.5 Objectives

The objectives are the studying of redistribution
reaction of organotin compounds containing amino groups for
synthesizing organotin derivatives which may have trypanocidal

activity.
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