CHAPTER - II

A SHORT REVIEW OF ORGANOTIN ALKOXIDES
AND RELATED CCMPOUNDS.
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IIA. '_Infrc}dﬁction

As the present work is a study on the reactions ofﬂazo~
phencxy compounds with organotin‘éompoundst it i=s deﬁir&ble.that
a brief review of the chémistfy gf organotin aikoxideé'and\related

 ccmpounds be presented to make tﬁe reader familiar with the wide
variety of alkoxides, phenoxides and related compounds and their

reactions énd structures so that a proper assessment of the present

work may be made.

1IB. nganotin alkoxides.’

The simple organotin alkéxidés a@éwphenoxides are ubually
prepared by:nucieophilic_subétitutibn_by an alcohol or its metal
deriQatives at a tiﬁ'centré / equation (1) (M =.H, Na etc. _/. The
best esfablished method is that in-which_an organotin halide is
treéted with the sodium alkoxide, often in the parent aicohol asi
-sﬁlvent;_Thersoaium chloride which is.fqrmed is filtered or centri-
"fuged off %nd the alkoxide is recovered by distiiiation or
cryétallisaéiqn éfé.g. eéh. (3) 7.

Q _ }M-'- - ROSné + x: | Eqn-(1)

M‘““‘OR_ Sn

_-\|/

Alkoxides can bé prepared by reaction'between an alcchol
and an organotln haliae in the presence of a basel-or byfa metathe—_

tical reaction from an alkali-metal al}coxide2 3

Yy,
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-

RySnCl  + R'ONa——=»R,SnOR' + NaCl - Eqn. @)

MeONa <+ Bu3SnCl——4h~—9-MeOSﬁBu3 + Naél' _ - . Eqﬂ.(3ﬂ

- The alkoxides are sensitive to moisture and éarbon dioxide, and
the.filtration has to be carried cut in the absence of air, which
may be tedious 1f the sodium chloride is finely divided. A more
confenient route ﬁo the_ﬁrialkyltin alkoxides, when the alcohol

" or phenol boils above about 90°C, is the azeotropie dehydration
-éf a mixture of the'appropriate alcohol and bis-(trialkyltin)
.oxidglin benzene or tqluene4. | -

'(BuBSn)éO + 2BUO.CH,.CH,0H

———~>~2 Bu,SnO. CH, .CH, 0B + H,0 Eqn.(a)

The wgtér formed ¢an be collected in a Dean and Stark
.Separator and good yields are obtained:after one hour's boiling
" under reflst. Triethyltih oxidé reacts with abetylenic alcohols

at room temperature .

(Et;Sn),0 + 2HOCR C==CH: "')i*'ZEthhO;CRZCQCH Eqn. (5)

S+ HO

2

/R % H or alkyl _/
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If the mlxture is heated and water is removed azeotropically the

product reacts further6 7

{Et’.asn }29 + 2Etaspocazc;=¢cn

e 2Et35no.ca2c=‘_c.5nmt3
oo @

?rialkyltin’alkoxides'can be obtained in goed yields by

heétingﬁtbgether an oxide and a dialkyl carbonate”

'{R3sthp + (R'o)zco'—'—.—a»za3sxiog' + CO, - Eqn(7.)

If the - alcohol 1s more volatile, for.example'if i1t i1s methanol then

‘trialkyltin alkoxide can be obtainéq cor;veniently4 by uéing dialkyl

carbonate,

. (BugSn);0 + (Me0),C0 —————Bu,SnOMe + Bu,SnO.CCOMe.

= €O,

o

28u,snole  Eqn.(@)
. A further process which avoids filtration is the reaction between
alkyltin hydrides and alcohols to give alkoxides and melecular
hydfogen. This route has been used particularly for preparing

cyclic alkoxi&ass.

5 = CH.CH,OH———3 BU,SH +H, Eqn.0)

N

;/ BuyBnH, + CH
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Suitable dialkyltin cOmpoundB with glycols give cyolic alkoxides9

o zrhercaptoalcohols such as HSCHz.CHon react similarly '7

- - o o | |
BuéSn(OEE)Z' + _Ho(cﬁ'zl.)'hOH—-——-»""5"_'."'_“""’ Bu..Sh. \(CHZ) _’_2&{0}] _ Eq_,, (16)

2\0/

- | ",(n . 4,5,6) o (Ref 10) 5

\

/DCHzCH o\ |

2R28n0 + 2HOCH2.CH oa—;)-RZSn E _gmg+ 21,0 Eqn )

ocazcn o {.

. ; (RefSO 11;12 ) - "
,Although compound I, (R = Bu) has a molecular weight corresponding -
to the dimeric structure shown, a number of 1 2-g1ycols can giva

»monomerio oyclic alkoxides, fo;’example, compounda II- IVlO 11 3'
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'w'.oiher:workers“heve suggested'that in“solution;7these-cYclic_oompounde

"'exist as an equilibrium mixture of monomer and dimer19.

o pEma

2By, sﬁ// \\\~ i) ——>3g sﬁ/'. *5f$§ﬁ3“ S
\ / CHy ) "_.—' 2 / :
| o” A Jefey) 0

Diols are more reectlve towards dialkyltin oxides and triols towards
_alkyl stannoic acids, ‘than are monohydric alcohols and the oyclic
_If;dialkyltln dialkoxides and mono alkyltin trialkoxides can be prepaned

erby azeotrOpic dehydration. Sometimee the produots‘from diols may -

13 support the

._exist as both monomere ‘or dimer313 IR and NMR date
structure (V) and the nature of some reaction productsl4 15 favoure i
.e_-the lerger ring (VIJ. Carbohydratee react in thie way to form cyclio .

:dialkoxides, which are useful in organic synthesis. For example

methyl-o(-D -glue0pyrenoaide gives methyl 2, 3.1-0hdibutyletannylene-_
)15 . L . - . o

s ZOC -D-gluc0pyranoside (VI I

T




_ ‘n.Bu.z.

- ovir
'fTheésténnatrénes (VIII) which can be forﬁEG bylazeotropic

'-I'dehydration of a mixture of stannoic acid and triethanolaminel7

"~ have attracted a let of attention because of their triptych

structures;e;and,thei: analogy with the phyaiolegically active

_.ailétfahesé'
"~ RSn(O)OH + kHoCHéCHz N-_-____e>nsii&—————
' | _ .E o

‘lOluiuuu

. VIII.
- 'Reactions (4) and (7) are the bast for preparing trialkyltin

alkoxides. Under the same conditiona. dialkyltin exides react only

to the ~stage of the dialkoxy—tetralkyldistannoxanea R - OR Snosn820R'

and though these dQecompose thermally to give stnﬂ and R Sn(OR'Jé

the reacticn between aodium alkox;des anq.dihalides still provides n

vy
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the best routeé to the dialkoxidas, In'tetraiih hcwever,sphenqls
react with dialkyltin oxides to.give the diphenoxides R,Sn(0Ar),

Idirectlylg and it is possible that the higher boiiing alcohols might

show a similar reactionm.

A number ofo(esubstituted organotin ccmpounds add to the
carbonyl dgroups of aldehydes and ketones to give substituted

alkoxides'for ex'ample26 :

| Bu,SnCH,CN  + PhCHO ——— Bu, Sn0. CHPhCH,,CN Eqn. (9
Organotin alkoxides can also be forméd[by the addition of the Sn~H
bond or activatéd Sn—C, Sn-0 or Sn~N boﬁda to the carbonyl groups
. of aldehyes and kétohes. The SneH_additidns can be catalysed by
azobisisobutyronitrile (AIBN) or by zinc chloride, involving attack

at oxygen-by a radical or an electrOphiiic tin_species'reapectiVelyz7

Et.SnH '+ Me AIBN

y S Me. ‘ n. {13
3 2CHe CHO _ > Me,CH.CH, . OSnEt, Eqn.@3)
- : ' ZnCl . < ~> '
= 2 N )
.EtBSnH + Q O : > - OSnEt,
Activated Sn-CH,X bonds (X = CN, COMe, COCEt, CONMe,, CH, = CH,

-

(eté) wili add fo-certain aldehydes-and ketone337'38.

-
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_ Substituted allyl compounds react with aldehydes, probably
thrOugh a cyclic transition state (IX)37

Alkyltin trialkoxides can be forned by heating together
the sodium alkoxide and alkyltln trzchlarid& in benzane for 3 or
4 hours?®, Alternatively the alkyltin -tris-(diethylamides) may be

-subjected to alcoholysis which is rapid and exothe:ﬂic at room

-temperature21 22 S N _“;.'

W, o
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-

Seme reactions by which the trialkoxides may be converted

into’ other alkoxy derivatives are shown in the scheme l22

 Scheme - 1

3Mezc NOH k’Bmsn(op,L)n(on—cm%

M= {or2

Physical properties of some: typical erganotin alkoxmdes are
given in Tabla-l. | '




Physical properties of some organotin glkoxides and phencxides

Tab =1

57

79

20

Compound - Map 5.§ Iy 620
Me#SnO.Bu | - '175—6 1.4575 1.2656.
BSnOCHé .CH,OCH = CH, - . . 9090, 5°/b ram 1.4810 1.2560
Pr,Sno. Me - - §7-68°/3 mm' - -
PrBSnOPh ~ 145-147°/1 rnm - 1,5284 1.2167 _
 Bu,SnoMe - 97797.5°/6.96-unf_ 1.471@(25°)‘ 11.1294(1.1690)
Bu3SnOBu - 'f124e128°/3 mm 1.4690° 1.0189
Bu,SnOPh - 152%/1 T - 1.5171.  1.1666
P“zsn(DMe’zl - 126-128°/0.05 mm 1.4852(25%) -
65-66° - - -

PhssnOMe




-

58 °

Most of the reactions of the organotin oxides and alkoxides

-iﬂl*volve heterolytic substitution or addition reactions. The utility

of these reactions in organic synthesis depends on the modulation

. of the nucleqphilicity'of the dxygen by the tin atom : the substitu-

tion and addition process often occur in variocus combinations and

these applications have been reviéwed?a‘z‘}‘zs.
Gt 5 o
Sn -0 _ E:s———-si ~ Sn-A + O=-B
55:1‘ %‘“ o A=—=B :\“—'—”‘L Sn=A=-B=0

Eqn.(liﬂ
E:_‘lii'. i5)

The alkoxides must be protected from moisture which causes rapid

hydrolysis and the ‘readiness with which these compounds participate

in both su_bsti'tuticn' and addition :n_eaction ié being increasingly

exploited. The versatility of organotin alkoxides to add across

unsaturated linkages are provided by the following examples:

-

) _éuzs_;;pm;;-z .+ thcs——%—#BuSSnS'c('OMeJ = NFh (Ref.
| BuanOMe + COy————3 Bu,Sn0. CCOMe h | (Ref,
Bﬁasnbmé + 802—'—}B'u3SnOSOOMa (3ef.
BuBSnémé_ + | Cl,C.CHO-¥Bu, Sno. CH(OMe)CCl, (Ref.
EtB.SnOMé + CH, ﬁ_CO-;;}Et3ISnCH2000Me (Ref.
E£3Sno.E£ + A:NCO*—_;)‘;EtaénNArCEBEt | (ﬂﬁe;f.

_' B’uasno. Me _+ ATN =. € = NAr_—%ﬁﬁaan(Ar)c(omJl = NAr

(ref.

28) Eqn.(16)

28) Eqn.(17)

28) Eqn{l8)
20) Eqn.09)
30) Eqn.@o)
31,32) Eqn.(2Y

Eqn: (22

28)
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Bu'BSno. Me + C13C.CN-——_——)-Bu3SnN = _c(oim)cms - (Ref., 33) Eqn. (23
Et;Sn0.C = CMe + c13c.CHq—'—_f},Et35no_.CH(ccl_3)oc = CMe
' (Ref. 34)Eqn.(4)

The product from addition to the isoayanate will undergo
protcolysis with an alcohol to give the urethan and the regenerated

crganotin alkoxide.
E_t‘_i-SnNngQOEt + EtOHﬁArNHCOOE.t + Et,SnOEt Eqn. (25

It can be thus seen that a'small amount of an organctin
compound can_catalyse the reaction betweeﬂ alcchols and isocyanates
and this explains'the-known efficacy of organotin catalysts for

the production of poiyurethans3l

L -
) I

' The reaction prebably invclves combination of an addition

fcllowed by a SUbStltUtiOﬂ reaction.

s

. BuasnOEt + PhN = C = 0-.—+ BuBSnNPhCOZEt ' Eqn. (26)
. Bu,SANPhCO,Et + EtOH———$Bu,Sn0.Et + PhNHCO,Et ~  Egqn. (7
PhNCO + EtOH-——32(IV). » PhNHCO, Et | Eqn.(28)

Addition'to carbcnYl'cowpounds oCcurs’with'a number of aldehydes
and with reactive ketones such as hexa” chloroacetone Since the
'products are thenselves alkoxides further additions ‘may occur and

. in the case of.chloral, a polymeric_product was obtained29.,5.

L]
i

. . . | : - (29
Bu,SnOMe + xClBCCHO-————-—%I_3u3Sn_(OCHCICl3)xOMe  Eqn- 29

W,
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The product from addition of tributyltin methoxide to hexachloro~
’ } : ) . . i I ) - ) )
_acetone is unstable and decomposes to give the trichloromethyltin
derivativeBs. |
| cc13
Bu,SnO. Me. + C13ccocc313—>— BuBSno.com————.—)Buasncc:13
| CCl, + Cl3C;COOMe Eqn.(39)

;195n NMR chemical shift'in some butyltin alkoxides shown
in Téblé -2 . provide some insight into the nature of these
élkdgiaes.' R . - ) .‘I . % ‘

Table =%
1192, Chemical Shifts (p.p.m) oOf Butyltin Alkoxides®

R .. BuySnoR s iauzsn(on_)2 Busn(oR),
Me i " +83 o _ -165: o -
Bt 486 - -161 . -428
pe” o +87 o 159 414
et 476 L - 333
Bun.l- o .+§1 | - ~-161 - -228°
Byt 82 , 150 .. © -401¢"
Bu® 480 . e . 3
Butl - 40 -'é ;4 | o e =200
Neat liquids at 25°¢, Pat 38°c, _55 Cat 66°C
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The tributyltin alROxides all show a high frequency shift
and are believed to exist as tetrahedral monomers at ‘room temperature.
The dibutyltin dlalkoxides are monomeric only when a butyl alkyl

- group (R = Bu or Bu ) p:events dimerization and the enthalpy of 39

dissociation of the dimers in solutjion is found to be 60-100 KJ mol"'l ..

The butyltin trialkoxldes exhlbit a wider range of chemical shift522.

_'Butyltln trnbutoxide agaln appears to be monomeric, for steric

| reasons,,but the compounds with s;milar alkyl groups, showing

ohemioai_shifos of aboﬁt -425_o1p.m.; are ofobably octahedrally six

coordinafea.' . ' \
| By this-chemicalsshift'oriterioo;-éhe dibutyltin derivatives |

of the 1,2 diols shown in structure X to XII appears to contain five

coordinated tin. as. in V139

Buzsﬁ”(e’f - Bu,SQ Bu,SQ
| O
x | Xz XTI
119 o Caea g
Sn chemical -164 =155 (in CDClS)

shift {(p.p.m)-189
Dialtkoxides undorgo sirilar addiﬁion reaétions to thOSe

alréody discussed for the monoalkoxides and in most cases, 111

ano 1:2 adducts oan be Esblated4o

\1\_
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Bu Sn’(OME)2 + A = B : > Bu

, Sn (OMe JABOMe

2
A = B

Bu,Sn (ABOMe ), Ec;n- @)

(A = B= isocyanate, isothiocyanate, aldehyde,'sulphu: dioxide,
carbon dioxide, cyanide, carbodiimide). Dibutyltin dimethoxide
undergoes a redistfibutioﬁ reaction_with a dibutyltin dihalide

and the resulting halométhoxide also participates in addition

;éactiohs4o‘41.
T L Wy '
Bu,Sn (OMe ), + Bu,SnCly————— 2Bu,5n (C1) OMe Eqn(ﬂ)
' Bu,Sn (C1)OMe’ + A = B————% Bu,Sn (C1)ABOMe Eqn. (;55)
; ) - S ; e/
The dialkoxides react with a variety of,cémpounds, RZSnX2 in
solution, in a procass analogous to the Schlenk equilibrjium involving
Grignard reagents to-giﬁe the monoalkoxy compoun_ds41. The 1198n N¥MR

s?ectra show that the methoxide chlorides BZSD(OME)Cl (R = Me or
Bu) exist ag moncmers in dilute'soluﬁion; but as methoxide-bridged

'dimers in more concentrated sOlutionsgz.

: BuzsnX2
SnCl, + 2MeONa-—pBu,Sn (OMe )5~ — » Bu,, Sn (OMe )X
| | i Eqn. 64)

Bu2

(X = ?, Cl, Br, I, SNC, OCAc, OSO,R)




Turning next to substitution reactions, the alkoxides are
sensitive to a wide range of protic species; reaction with water

has already been mentioned and acetylenes readily displ_aqe_ alkoxyl

43,
. groups .

Et,SnOMe  + HCZEC.CH = CH,~——»Et SnCZEC,CH = CH, + MeOH
S - Eqn.&5)

'N-—S.tanny_lan:-idgs are’ convenientiy prepared. from alkoxides

Et,Sn0.Me + PhNHCOMe ———% Et,SoNPhCOMe + MeOH Eqn. 39

However when ‘the corresponding thiloamides ‘are used' the products

have Sn~35 rather than Sn=N bonds44.

3
Alkyl halides and alkoxides react to give ethers and organotin
halides.

I

Buas;_uOMe + CH, = CHCH,Br —fBu3snB; + CH, = CH.CH,OMe Egn.ras_)

2
(Ref, 45)
Et3$r;OCH2;CHzc:CH_ +._ MgzOC}izcl—-_——}EtBSncl + HC=C.CH,CH, O0CH,OMe Eg_n.g_g;
| (Ref. 46)
RaanCH'2C‘=‘_;CSnR3 + MEI—%* Ras:_nI + R,SnC : CTCH2_OMe Eg_n(zj,o)

(Refs. 47,48,49)

'.Et SnOMe + PhNHCSMe '—f—?‘Etg,SnSC(ME_J = NPh e Ean@i’) |
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-

Irradiation.with ultraviolet light and the addition ¢f Lewis acids
e : '

. dig not_increase the yields in these réactions45. In a similar manner
alkoxyl groups can be transferred to silicon by the use of silyl

" halides,

Bu,SnOlMe + Et,51C1-—Bu,5nCl + Et;5i0Me  Eqn.{4)) (Ref. 50)

+ R'SicCl
3 3T

SnO.CH2CE CSnR
______+ Ré'anl + R;siOCHzCECSnR3 Es.n .(42) (FEfS. 47,5% )

3Bu,SnCCH = CMe, + MeSiCla—'—-}MeSi(oc:H‘ = CMe, ),

_+'33£:-35nc1 E%ﬁ.(ﬂﬁﬁ) . (Ref. 52)

The silyl halides react more readily than the alkyl halicdes

and cooling is often necessary.

Trans—alkokylations can be effgdted by heéting an alkoxide

with excess of another alcoholss,

=

-3u3$pOMe + Ho(cuz}nx———}su_,'sm(cz-iz-)nx + Me_OH Eqn.{44)
{X =.C1l, Br:; n= 2,3,4)

An alko;ysilage may also be usedsq. ' o )
o | | o 145% _
Bu,S5nOMe + Me;510.Bu }5Bu35n0;Bu + Me

U

gSiome Eqn. (45)

40'h;
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A similar reaction occurs under milder condition when an alkoxide

_ r - .
dg treated with an esterss.

| o | | .
. 25% - - .
X . y, C H.. (46
Et,5n0Me .+ CH, OAc _ »EL,Sn0CHyy + MeGhae  Eqn (. )

ITC, Organotin Enolates

Crganotin derivatives of simple encls are usually prepared
by treating the acetate of the appropriate enol with a trialkyltin
methoxide.but the élternative rcutes have also been used56_59

The keto ‘and enocl forms exist in metallotroplc equilibrium which

a

sually faVOLrs the C—isomer.

Bu,SnOMe + MeCOOCH = CHEt--——‘rBu SnOCH = CHEt + ¥e0,COMe Eqn (47)
Bu3an + MeCQCH = CHMe-——-—_a-BuBSnO.CMe = CH.CH Me

2 Bqn -(48}-
(Me3SnJ2-s + Hg(CH2COR)2——)-2MEBSnOCR = CH, + HgS E_i“-(4§)'*

' ' : aE : : t ' ' .
15111331:»1%:*;'2 + MeCOBu —————3Bu,Sn0.CBu~ = CH, + Et,NH Eqn. (50).

y . .
C = C-0SnR,;T"-=RySnC-C = 0

O-isomex C~isomer

-

- The derivatives of 1,3-diones can be prepared from the
organotin oxidesﬁq in a reaction analogcuszto thé preparation cf
alkoxides. These diones act as-bidentate'ligands and the structures’

shown in XIII§1 and XIvﬁz.have been established by X-ray crystallo-

graphy.

Vi
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MeSnO + 24eCOCH,COMe

Me,Sn(OCMe = CHCOMe), + H,0 o gclnL-(st_)
Ph.
?h'f,’ l*
r,,,’,
”*}né———o
P.Ii/é Ph

The reac:tion of p -propionolactone with trlmethyltin methoxide
- (and other-Me3Snx compounds) has been studied in detai153¢ 64. The
dominant product is- that resulting from acyl-oxygen bond cleavage

XV but the product obtained from alkyl-oxygen bond cleqnage XVI can

: alsa be detected the ratio of the pro;lucts dependlng upon the

polarlty of the solvent 'dsed




e Me2 3SnOCH, CH,CCOMe : XV

67

=0 + Me

3SnOMe§—-n

—>Me O, CH, «CH,CO0SaMe, - XVi

'stannyl'atéd' celuloses are prepared by reaction beﬁeen_celﬁulosé
{or a dgrivative).and an organotin élkoxideéﬁs_ When an alkoxide
rea-cts. w_if.h an enol est.é'r then thé D—si:annyl derivative of the enol
'fﬁrm'add/or the Céstannyl-derivétives of tﬁe keto form is obtainggcsﬁ.

+ MeOQAc

RR'C = CR"OAc + Bu,SnOMe — —— »RR'C.= CR“OSnBuB }
Eqn. @QJ

RR‘C(SnBuB)CR“ =0
_ érganotin enolates in whi_ch'the Q0= and C= bonded iscmers
are in metallotropic equilibrium react_with alkyl halides by
C—é_xlkylationﬁ?,and C—al}yl'atic':n can be brought about by allylic
‘acetates in. the presence of tlet'rakis - {triphenylphosphine)
palladium.(o)sé. . S . -
Q OSnBu, + Mel ——-}Qo + BuySnl _ Eqn.(63)
o - ‘Me -
(Ph,P},Pd. o

R

o_- Ean64

CAc
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I.IID Organotln Phenoxides

The organot;n phenoxides, R Sn(OAr)4 n: are convenlently

_ prepared by reaction between an. oxlde and a phenol in the same
'-_manner as the alkoxidessg

(Bu SnJ o + 20—PhCGH40H

——%'2511 SnOC H, ph—o + 0 ":E&"'(‘J"i)
6 H2 -

Among other methods, treatment of an organotin chloride with a

phenoxide may be used70

-y SnCl + - N02c6H40Na——).p-m02 6H OSnPh3 + NaCl _Egn-_(%)-'

: 'D-ibuty-lltin"dih;;e'thoxide"‘..rga.;c':ts_% i,}itiri_,'zr_pyﬂ_aone as _-:‘dligws.?l' -

oz ) mugsmtoner,—smusn(od Y)

°. (3

' Reaction between triphenyltin hydroxide and p—nitrosophenol gave .
the p-nitrosophenoxide which from the infrared and visible spectra

' ;_of ita solutions, was considered to be in equilibrium with the

L tautomeric qu;noxime72"

PHanOH LR O —’—>‘H2° +

4 2MeOH - Eqn:(5D

| '.Egn 1] :
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The phenoxides 1ike the alkoxides are generally sensitive to

moisture ‘but; compOunds derived from more acidic phenols (e g.

70,73

~-nitrophenols) are 1ess readily hydrolysed ¢ High thermal stability

_:'is a property of a nuﬁber of phenoxides for example compounds xviz’4

" .and XVIIx75 and also of compounds derived from dihydric phendls such
as XIX and'XX?G | | |

. .\I“'\‘; :
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64
prepared from-diphenyltin dichloride and the dipotassium salt of

A polymeric phenoxide, having repeating unit’—OSnPh20C H, - was

hyaroquinone77. A number of polymeric products have also been made
| by heating together in toluene, dialkyl tin oxides and dihydric

'_phepolslof the type XXI78.

HO< eHR

XXX

1IE, Organotin aerivaiive.of gome (Arylazo} phenois

Although no attempt on the synthesis of organotln derivatives

 of (arylazo) ‘phenocls has been yet reported Sengupta80

reported_the
fstannylapion_of the -OH ‘group in_2-{2'—methoxy,benzene azo)S-hydroxy
phenoxy.methyi acetate and the oorresponding acid leading to the
formation of the compoﬁnds XXII and XXIII.:Interestingly, stannylation
of phe~—OH group‘invariably ocourred wheneéver any aﬁtempt to substi-
tute the proton of the -COOH group in XXIV by organotin group was

made.
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_OCH, COOCH - ST

_XXIII
ocazcoon

,' Another group of organotin ccmpounds 1nvolving Aryl-O-Sn

bond is the organotin derivatives of . S-phenylazo-a-quinolinol and
5—(2'-carboxy phenyl) azo-a-quinolinol XXV. XXVI, XXVII, XXVIII

. have been reported
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S~
onRs

XXVII - SRR XXVIII

oIIF; Stannoxides of othér'elements

I

-I'Thé Cﬁémistry of the metallostanooianes has been reviewedez,

the most important conpounds in this class are the stannosiloxanes
containing the grouping :;Sn - O-SiEE . Although a hunber of
compounds for exaﬁple Me Si0SnR, (R = Pr, Bu) have been prepared by

3 3
cohydrolysis of the mixed halidesa3‘84, the alkali metal oxides are

more genprally used for laboratory synthesis85 _ '

Me3SiOLi + MeBSnCl——é——ﬁ—éebLicl_+ MeBSj__O.Sn.Me3

| _'Me‘_asmm + Megsic1  FAM 9

Vi,
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The reéctiqn of stannylamines with protic species is the basis of
many preparative procedures and tan be applied to the preparation

of Stannosiloxanesss.

| R;SJ_OH + RySONRY—=——3R.SnOSIRY + RINH Ean.(9)

3 2

Benzene, toluene or ligroin solutions of organotin .oxides ang -

hydroxides react with hydroxy-silanes and germanes to give water

and the. stannosiloxanes or_stannoéermoxangsBT.

(PhySn),0 2Me3SiOH—fﬁ2P11-SSnOSim3 + H,0 -Eqn.(61)
oy ' . T N, | an. Q)

. (Bu3b§)2o L Js?hzs_x(OH)2——+)3P_hzs_i({:xsmav.za)2 + H,0  Egn.(2)
BuSnC. CH + 3Ph,510H ————%BuSn(081Ph,)  + H,0 " Eqn.(63)

s

On treatment with a Grignard reagent the stannosiloxanes are

A

alkylaﬁed at_the tin atom, for examﬁle_Et3SnO.SiEt3

- EtMgBr gives evenﬁually,'Et4Sn +-Et3810H8§.

Much of the work in- this afea has been dilrected at'obtaining
modifiealorgan0p01y5110xanes'in which there has been partial replace-

mEdt_of-silicon by tin. Although such polyméric compounds have been

madéag their stabllities and physical properties are inferior to

those of the organopolysiloxanesg0

Reaction betWeen’metallic_o: crganometallic halides and

organotin oxides ié a general method of preparing orgapohalogenb-

stannometalloxanesgl.

M=X + RySn0 —————-)-MOSnR2 c - Ean.(ed)

!

Yy,

on treatment with
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' Reaction between diethyl cadmium and triethyl tin hydroxide gave

ifrpure Et3SnOCdEt92: compounds_cchtaining Sn—-0=P .linkages have been

madegs.

‘BuySnCl  + Bu,POK————3Bu,POSnBu, + KC1 Eqn.(6B)

4

-

Some stannéxyzirconium.alkoxides have ‘also been isolated”

o L e Sn0. 2 . gqn.(6©)
Zr{oBul), + suas{]OAc—-——yauB_Sno.Ar(OBu)B + AcCBu q
Table =9
jPhysicai properties Of'some:Stannoxides?g
e " 70 Z0
Compound S MeDa b.p. . ny- _ d
. . - . '- ’ i o I ' -
MeSn0SiMe, - 144 - -
Me3SnOS_iEtj | ' o= 49°/1 mm - - -
Et,Sn0SiMe, ~ 9% 20m - -
Et,Sn0SiEty . . . - 114-115%/4 mm  1.4635 1,1149

Et,5n0.GePh,y - 167-169°/0,04 mm~- -
BuBSr?QPEuz : -. 165-167"/1 mm = | -

" Bu,SnoZr(OBu), e - 1,4892 1.2020¢24°)
Et,51(0snBu-i), = . 203%/3 mm 1.4800  1.1443
Ph,Sn0,SiMe, ~ - 140°/0,1 Tm . = .

- Ph,Sn0, S1Ph, 139-140° - - -

P o o 0f <O o - -
Ph251£OSnPh3J2 . 94.5-96.5 __ | N
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