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& 41 INTRODUCTION :

The preparation and characterisalion of o~honded
a—unsalturated arganic derivatives of 1in are veported 1in this

chapter. A list of the new alkenyls of tin, are given in table 1.

TaBLE 1
LIST OF NEWLY SYNTHESISED HOMOLEPTIC ALKEMNYLS OF TIM.
1) CPh C—C(Ph)JESnCI2 2) [Mey; C=CH1,5nC1
m.p.259 C, Amax = 235am | L.p.50°C, 0.5 torr :
Amay —a13nm
3) [MeyC=CH1, 5n 4) L[MepC=(FPh)3,5nC1
m.p. 115 €, Apa=215nm Mape>270° C, Apay =214nm
5) CMe 2 C=CHISnMe, C1 &) [Me, C=CHISn(FPh)l,
m.p.>275 C, Apax =2120m m.p.>270°C, A,,.,=220nm
7 Eﬂezc CHISN(VC4Hy 4 )5 8} EPh,C= C(Ph)lﬁn(ﬂek
m.p.56"C, Mnax =2 18nm M. p. 2280 C, Ay, =212nm

Interest in these derivalives lie in their slructural and bonding
studies and chemical reactivities.' The syntheses of tﬁese
compounds are significant in several ways, specially from the
point of view of novel structural features.

Although a.general description of the organeotiin chemistry is
reviewed briefly in CH 4 , i1 weould not be inappreopriate ta recall
here scome of the relevant literatures on the syntheses of
alkenyltin compounds:

Hydrostannation of olefin'™ is used for the preparalion of

compounds of Lhe general type n—H + A= ——» —%En—A—B—H, [0 I

RySnH + CH,=CHR"

¥ RySnCH,CH, R". These reactions may also be
used for attaching organic radicals containing functional groups

to tin metal. Hydrostannation of allene resulis into the formalion

of two alkenvls, 2.9.
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Mag SnCH, CH=CH,

-

MegSnH + CH,=C=CH,

+

Me SnC{(Me}=CH
2 -3

However, with unsymmelrically éubsiituted allenes the number
of productls increases and from the corresponding reaction with
MeCH=C=CH2 five producls have been iselated and characterised.

Organotin hydrides have been found to add wmore readily o
acetylenes than elefins and Van der Kerk and MNoltes reported a
numbey of addition reactions aof tLhe following type leading ta tLhe

formation of tin alkenyls:
RaGnH + R*C=CH

» Ry EnCH=CHR"
The same reaction if carvied oul with 1twe wmolar propartions of
triphenyltin hydride and one molar proporiion af acelylene leads
to the symmetrical distannyl ethane'. Detailed studies u#‘ the
structures and stersochemistry of the produels of hydrostanmation
of acetylenes, initiated by Fulton® reveals that if R® in' HC=CR®
he a strongly eleciron withdrawing part,;
Fe.q., R'wm —C~-0-FL, Cz=N 1
:

then relatively large amount of the a—adducts are farmed” .

Dialkenyl tin halide may also he prepared from a different
route wusing tin(Il) halideé by reaction with a suitable
organometallic reagent of the lype Rszxz? or F!,;,T}.J(m where R 15

an alkenyl part and X is halegen g.q.,

{C1CH=CH),PbCl, + SnCly b (CICH=CH),BnCl, + PhLClL

(MeCH=CH),T1Br + SnBr, » (MeCH=CH);SnBr, + T1Br

For the sake of convenience in understanding, a schematic
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representation of Lhe reaclion sequences for the preparation of
different alkenyltin chiorides consistent with reattion

cstoichiometiry, is presented below:

R-Br + ZLi p R—-Li 4+ LiBr l

3 R-Li + SnCl, » RySnCl + 3 LiCl 1

Cwhere R= alkenyl groups]
or,

R—-Br + Mg F RiMgBr

3RMgBr + SnCl, ———=} Ry5NC1 + 3MgBrCl 1

Organomagnesium compounds (Grignard reacltion}, are uséd as the
most conveniesnt methed for the preparation of telraorganotin
compounds in the laboratory, by reacling with tin(lV) halides, and
has the industrial importance alse in the mandfaclure of
tatrabulyl, tetraphenyllin compounds. In most of Ulhe cases the
vields are also high though large excess of Grignard reagent may
be employed to achieve complete alkylation of tin, the excess may
be reduced by raising the reaction temperature over the boiling
point of commonly used solvent ether, which is done by distilling
off ether after all of the reactants had been added fFfollowed by
the addition of the bigher boiling solvent 1like benzene or
toluene, or by carrying out the reactien in higher beiling elher

such as tetrahydrofuran.
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¢ 42 SCOPE AND OBJECTIVES :

- The inclusion of tetraalkenyliins and mixed alkenyltins in
this study is primarily to synthesise the alkenyltin
halotompoundé. The tin—carben bands of the tetraorganotins may
then be clesaved by ﬁaluacid/halogen where required, te synthesise
lhe otrganotinhale compoundé. These orgqndtinhalo compounds e.q.
ReBnCl may be wutilised to synthesise biolegically impertant
derivatives such as dithio/thio carboxylates. With this aim in
view, a number of tetraorgano alkenyls ar mixed alkenyls tins havg
heen synthesised. Studies are on gaing to develope a suitable
route to convert these compounds Lo the corresponding halelin
derivalives.

§ 4.3. EXPERIMENTAL AND CHARACTERISATION

Tin was estimated gravimetrically by conversion af the
compound to tin(IV) oxide and finally to volatile stannit iodide,
essentially by the method of Van der Kerk and Luiijten' .

Elemental analysis for carbon, hydroagen, nitrogen and sulfur
were carried oul in RSIC-NEHU, NCL-PUNE and CDRI-LUCKNOW,  India.

uv speétral data were taken in Shimadzu Uv—140

spectropholometer. "Uvasol"(Merck) solvents viz. methansl was

used as selvent.

The IR spectra were recarded in the range between 4000-300
cm © for most of the compounds using Pye—Unicam—SP-3008 infréred
spectrophotometer and using Csl optics and Mujel as mulling agent.

‘The following abbreviations have bheen used to express tlhe
intensity of the different IR absorption bands: v.5;= very strong,

5= strong, m= médium, w= weak, b= broad, sh= shoulder.
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*H NMR spaecira have heen recorded in VA-EM-3%20; <20 MHz NMR
spetrophotometer at RSIC, NEHU, 8Shillong, using CDCI3 as solvent,
In all these cases tetvamethyl silane was used as the internal
standard.

The ligand aromatic protons and tin aromatic protons
appeared as a complex multiplate as expecied. Afttempis were not

made to assign ilhe individual signals in this region.

§ 431 PREPARATION OF STARTING MATERIALS :

All the manipulations invelving benzene were tarried out in
tlosed condition with utmost precaution and care. A1l the solvents
namely benzene, petroleum ether (Suiling range &0°-86°C and
100" -4120°C), chlorofarm, diethyl ether, methanol etc,, used in the
experiments were purified and dried hy literature methods' . The
different arganetin(lV) chlorides namely, triphenyliin chloride,
diphenyltin dichlaride, tricyclohexyltin chloride, tributyltin
chloride, butyltin trichleride, dimethyltin dichloride, dibutyltin
dibromide were used as procured fram Aldrich/Fluka ar after
purification using soxhlet <followed by recrystalisation or by
simple cryvstalisatien from suitable solvents.

All the meliling points of these compounds reporled here were
uncorrected . |

The alkenyl bromides used here as starting material for newly
5yntﬁesiﬁed organotin(IV) alkenyl chlorides involve three major

steps which are discussed in detail in the following partis.

& 4311 PREPARATION OF TRIBENZYLTIN CHLORIDE &

Tribenzyltin chloride was prepared by the method of GSisido
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et.al.'”. 17 .8gm (i50mmel) of Lin powder was suspended in 150m1l
koiling water on oil bath at 100°C with efficient ctontinuous
stirring. 37gm (450mmol) of benzyl chlaoride was added in during 2

minutes and refluxing was continued for 1% hour. The solid mass

e
obtained, contained unreacted tin pow der and the product. This was
lw .

extracted with aretone using soxhlet for four hours. The acetone
was evaporaled under diminished pressure Ieaving pale yellow
solid. This on crystalisation from ethylacetate gave 20.2g9gm of

12
white erystals of silky appearence(m.pu14E“—144“C)

A carben_ hydrogen
- - N N - -
Found(cal) B58.50(55.98) _ . 88(4.91)

& 4 312PREFPARATION OF ANHYDROUS STANMNIC CHLORIDE :
Anhydrous-stauni& chloride was prepared in the laboratory
using the literature method™ . 51gm (428.9 mmol ) of metallic tin
was converted into anhydrous stannic chloride by the passage of
gaseous chiorine, gensrated by the reaction of concentrated
hydrachleric acid and selid potassium permanganate. The ‘generated
chlorine was passed through two traps rontaining water to make it
free from any HCl vapour, fellowed by another trap containing
concentrated sulfuric acid to make it dry, before it was ' allowed
to react with metallic tin. The vigorousity of the reaction was
controlled by keeping the system cooled exiernally by water. The
excess of chlerine, was destroyed by the addition of slighl excess
of metallic tin foil. The stannic chioride produced was distilled
oult under nitrogen atmosphere (b.p.114°C, d=2.224), when a

colaurless 1ligquid was collected and was preserved in a
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wel-stoppered bottile in N, atmoshphere. {(yield 111.3 gm, 98% )

& 4313PREPARATION OF PhyC=C(Ph)Br

AIPREPARATION OF CARBINOL. Phy C(OH}ICHPh :

3gms (125 mmol) of dry magnesium turnings were taken in a aone
litre three necked round bottomed flask, fitted with a pressure
eﬁualiaing dropping funnel, magnetic stirving index and a double
éurface reflux condenser. A selutiom of 15gm (14.3&ml,. 118.5 mmol}
_uf dry benzyl chloride in 100ml of sodium dried ether was taken in
pressure equalising funnel. The reaction was carried out under the
inert condition of nitrogen almasphere. A small amount aof crystals
of iodine were added as catalyst for initiation of the reaclion.
The vigorousity of 1tThe reaction was kept Iunder cuntrol by
adjustling the rate of addition of benzyl chloride fitled with the
arrangements for external cooling on regquirement. The addition of
henzyl chleride was maintained at suceh a rate that conlinuous
refluxation oeccured during the addition. After 1Lhe addition was
over, the refluxing condition was maintained faor further ane hour
by gentle external healting. 5Stirring was continued $ill the
reaction mixture came to room temperatqre. The completion af the
reaclion was also indiéated by the dissolution of all magnesium.

Te the resulting Grignard reagent, a solution of 23gm (1256.3
mmol} of benzophenone in 130ml dry ether was added dropwise _ai
rogm tLemperature condition aleng with constant stirring at such a
rate that the mixture siarts refluxing. The refluxatinn was
continued till the addi;inn was complete and then for furthar one

hour mare during which the reaction mixture turned {rom
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greenish-black to grey. After the reaclion was over 1lhe reaction
mixilure was cooled in a freezing mixture of ice—salt. The cooled
reaction mixture was poured into a mixture of 750 gms of crushad
ite and the required amount of sulfuric acid. The stirring was
continued for the complele dissolutiem of the solid, 25 gms eof
solid ammonium chloride was added to facilitate the hydrolysis,
more either was needed (approax. 200ml) tq dissolve all the
products. The etheral'layer was separated by using a separaling
funnel. The ether layer was then washed with sufficient amount of
water, sodium bicarbonate seolution, followed by sufficient awmount
water till the washings were neutrai to 1liitmus. The etheral
solution was thén coneentrated when a light yellowish—green oily
semi—-solid material was formed. The veolatiles were removed by
steam distillation from the semi~solids. The solid residue thus
obtained was collected and dried in vaccuum and recrystalised from
25%% alcohoel. Recrystalisation could he dane from carbon
tetrachloride also. The melting point of the recrystalised product

27
(31gm) was 88°C with 0% yield .

Elemental analysis: Found (Caled)

c H
87.58 ' &.50
(87.59) (&.58)

B) DEHVORATION OF THE CARBINOL Phy C(DHICH,Ph s

Dehydration was effected by 200ml of a mixture of glacial
acetic acid and sulfuric acid in the ratio of 31 by volume, in

which the carbinel was dissolved. The reaction mixture turned
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brown, and it was warmed on a water—balh for aboul two heurs and
then stirred overnight at room temperature. The dehydrated product
was exiracled with ether, repeatedly. The different portions af
the ether washings were collected and 1his combined etheral
extracl was further washed repealedly for about 10 times with
portions of S5Cml water, bicarbenale solution, fellowed by waler
Aagain. The ether was Lthen removed hy distillation Yo obtain the
solid debydrated product. the same step of dehydration was alsa
carvied out by using dry H(:l"1 where a gaseousrstream of dry HC1
produced by Lhe reaction of concentrated sulfuric acid with sodium
thloride was passed thfaugh hot salution of AGgm (36mmol) of
carbinol in iOOml of teluene for six hours, with cpnstant
stirring. The reaction mixture was kept salurated with HCl wvapaur
aovernighlt. After the reaction was over the solvent layer was
separated out which waé washed intensively .with waier, dilute
solution of soadium bicarbonate follpowed by waler again till the
washings were neutral to litmus. The solvenl was separated and
then dried aver anhydrous sodium sulfate. The dry selutien was
filtered syt and concentrated when rectangular shaped colourless
crystals came uut.(m.p.b&"c}.11

Elemental analysis!® Found ( Caleulated)

c _ H
932.45 6.25
(92.70) (&.30)

|
¢ SiMuLTANECOUS BROMIMATION AND DEHYDROBROMINATION OF Ph, C=CHFPh

This step involves bromination and dehydrobromination in

situ.. 30 gm (195.3 mmol) of Ph,C=CHPh was taken in a round
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boltomed flask and was dissplved in minimum amount of carbon
tetrachloride under ice cold condition. Required amount (21.25 gm,
1?25.31 mmol) of bremine, from a pressure equalising funnel, was
added slowly along with constant stirring for two hours. Initially
the colour of bromine was found Lo disappear as saoan as 1t was
added. After Lhe addition was over, the reactien mixture was
stirred overnigﬁt. The product soluble in CCl; medium was
separated by using separating funnel and washed repeatedly with
water, till aqueous layer was feehbly acidic. Then the exilract was
washed repeatedly with MaHCO, Eolution followed by water 1ill the
aqueous part became neulral. The CCl; paril was concenlrated under
vaceum., This concentrated part gave the produclt. The yield af Lhe
cfude product was 70Z which was recrystalised Ffrom 954 =alcehol
when the pure praduct separated out as vyellewish needle shaped
erystals (m.p. 115“6328. |

Elemental analysis: Found ( Caled)

C H ]
71.33 4.30
(71.50) (4.47)

28
The same product may also be aobtained by a different route.

50 gm (195.2 mmol.) of the alkene Phy,C(=CHPh was disselved in
minimym volume of warm glacial acetlic acid. (31.25gm, 195.31 mmel)
of bromine was added to the acefic acid seolution wiith constanl
stirring. After the addition was ever, the reaclion mixtﬁre was
warmed on water bath with occasianal shaking. After 320 minutes
preciﬁitatiun started, which was collecled, washed repealedly wilh

water, bicarbonate solution followed by water till the washings
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were neutral to litmus. Recrystalisation was dons using ethanol as
28
solvenli. The yield was 584 {115°C} . The recrystalised produact

was used in the subsequent operations when reguired.

& 4314 PreEPARATION oOF Me;C=C(Ph)Br

A) PREFPARATION oF  Me,C(OH)CH,Fh :

20gms (833.3 mmol) ef dry magnessium turnings and Z250ml dry
ether were Laken in a ene liire three necked round boitomed flask,
fitted with a prEEEUFQ. equalising dropping funnel, magneting
stirring index and a double surface reflux condenser. 105.4 gm
(?5ml, &33.3 mmol) of dry benzyl chloride was takem in pressure
equalising funnel. The reaction was carried out wunder nilrogen
atmosphere. A small amount of crystals sf iodine was added as
catalyst for initiation aof the reaction. In this case the
initiation took placé wilhin five minules. The vigoresily of the
reaction was adjusted by the conirolled rate of addition of benzyl
chlaoride hesides occasional coeling of the system extefnally, ig
maintain contindous refluxation throughout the time of addition.
After the additicon was over, the refluxing condition was
maintained for furiher one hour by external heating with hot water
after which only stirring was continued till the reaction mixture
came to room temperature. The completion of the reaction was
indicated by the dissolution of all magnesium metal.

To the resulting Grignard reagent, 48.4 g (&1ml, 833.3 mmol)
of acelone was added dropwise at room temperature aloeng with
constant stirring at such a rate that the reaction mixture started
refluxing and this was continued till the addition was complete.

Afteyr the addition was over Lhe refluxation was c¢continued gently
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for further one hour, when the reaction mixture turned from
greenish—black Le grey. After lLhe reaction was over, the reaction
mixture was cooled in a freezing mixture of ice-salt. Then the
tald reaction mixiure was poured into a wixture of 750gm of
crushed icé and the required amount of sulfuric acid. The stirring
was continued till complete dissolution of the solid was cnmpleté.
To facilitate the hydrolysis, 25 gm of salid ammonium chloride was
added. 200ml ether was needed more to dissolve all the products.
The etheral layer was separated by using the separating Ffunnel.
The ether layer was then washed with sufficient ameunt of watler,
sodium bicarbonate solution, folliowed by sufficient amount of
water agaim 1ill the washings were pneulral te liitmus. The etltheral
solution was then concentrated when 1light yellowish—green aoily
semi~solid material came oult. The volaltiles and unreacted hbenzyl
thloride were removed by sleam distillation. The 1liquid residue
was extracted with ether, ether fractions were collected and the
combined ether exiraci was dried over magnesium sulphate and ether
was rémuved by distillatien at atmospheric pressure.The liguid
obtained was directly used.fur the next step of dehydration.

8) DEHYDRATION OF THE cARBINOL Me, C(OHICH, Ph =

Dehydration was effected by a warm solutien of a 3&.564 ml
conc. sulfuric acid and 1446.4 ml1 glacial acetic acid by volume, in
which the carbinol was dissolved. The reaclion mixture iturned
reddish brown in colour, and it was warmed on a waler—bath for
aboui four hours and Lhen stirred overnight at voom temperalure.
The dehydrated produclt was extracted with sther, repeatadly; The
different portiuns of the ether washings were collected and this

combined etheral extracl was further washed repeatedly for aboul
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10 times with portions of 50ml water, followed by bicarbonate
washing, followed by water again. The ether was then removed by
distillalion te obtain the liquid dehydrated product. The same
dehydralion step was also carried out** by using dry HCl where a
gaseous stream of dry HCl produced by the reaclion of concentrated
sulfuric acid with godium chloride was passed thrquh hat solution
of 10gm (75.8 mmol) of carbinol in 100ml of toluene for six
hours, with constant stirring. The reaction mixture was kept
saturated with HCl vapour overnight. After the reaction was over
the solvent layer was separated out which was washed inlensively
with water, dilutle solution of sodium bicarbonate, followed by
water again, 1ill the washings were neutral to litmus. The salvent
was separated and thg; dried over anhydroﬁs sodium sulfate. The
ether was then removed by distilation, the liquid thus obtained
was further distilled at 1& torr wilh &74 vyield of Mey,C=CH(Ph)
(b.p. 77°C at 1& Torr).

Elemental analysis? Found (Caled.)

c H
90.0 2.58
(70.2) (?.70)

© €) BROMINATION OF Me;C=C(PhIH :

Bromination was carried out by the slow dropwise addition of
bromine(80 gm, 500 mmal) dissolved in 100m1 of carbon
tetlrachloride under ice caold conditian, te the sulutinn of Lhe
alkene Me,C=C(Fh)H in minimum amount (25ml) of carbon
tetrachloride from a pressure egqualising dropping funnel, along

wilh censtant avernight stirring. The colour of bromine was found
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1o diaappear'alﬁust completely within 24 hours. The reaction
mixture was then Eashed with sodium meta*hisuiphite solutidn,
sodium chleride solution (10% by w/v), sodium bicarbhonale solutian
(10% by w/v) and fimally by three portions of 50ml water. The
resulting liguid was then dried aver anhydrous sodium sulphatle.
The solvent was then removed by distillation to get 85%Z of the
product {CHB);CBF"CHBF(P"I) b.p- 105°C at 0.35 Torr, yield 108gm,
857 . B
IR(thin film) : 7256), 7656, 11200, 1214w, 1392@),  1400f),
14756).
‘H NMR (CDCL,): 6CHy 1.8 (5,3H)5 SCHy 1.9 (s,3H); 5}c=c<ﬁ 5.2
(5,1H) 5 &Ph 7.3{(m,3H).

Elemental analysis: Found (Caled.)

C H
41.00 4.01
(41.09) 4.10
L__

0) DEHYDROBROMINATION OF Me, CBr—CHBrPh:

108gm (369.8 mmol) of 1,2~-dibromo-Z-methyl—1-phenyl propene,
Me,CBr—CHBrPh was added dropwise onto a thorough mixture of dried
sand and 41gm (370 mmol} potassium tertiary butexide cooled in ice
hath. The mixture was stirred overnight. Distillation afforded
57.2gm (73% yield) olefin Me,C=CPhBr (h.p. 87°¢c at & Torr).

Elemental analysis: Found (Caled.)

c H
56.52 5.3
(s6.87) (5.21)
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IR(thin film) : &50(s), 700(s), 75%(vs), 853(vs) 880(vs}
920(w) 1032(m), 1070(s), 1210(w), 1240(m),
1370Cm), 1382(m}), 1445(s), 1490(w),
1600(w}, 1652{w,br}.

H NMR (CDCYy): SCHy 1.7 (s,3H); &6CHy 2.0 (s5,3H); &Ph 7.3(m,5H)

& 4315 PREPARATION OF Me;C=CHBr:

214.8gm (176.8 mmol,d =3.00) of bromine was added dropwise
into 99.9%gm (172.4 mmol, 4 =0.78) tertiary bulyl alcohol under
refluxing condition over steambalh . After an induction periad of
few minules, the bromine colour started to disappear rapidly and
the rate of addition of bromine was adjusted tTo keep thé
exothermic reaétiun under control. As the reaction proceeded, two
distinel layers separated in the reaction vessel. After cgoling,
the top layer coansisting mostly unreacied alcohol and water, was
separated and discarded. The leower layer was cellecied and washed
repeatedly with water and then dried uﬁer fused CaClE.
Distillatiun through the 8"  Duftan col umn, gave 1,2 dibromo
isobutane (., Z00 gm} b.p. 28-42"C at 10 torr, which was
sufficiently pure for the next phase of reaction.

The dibromide formed (.200gm) was added dropwise to a
wel-stirred mixture of KOH (&6 gm} in ethylene glycel (4180ml),
taken in a 3—-necked copper flask, immersed in an o0il bath at
125—130°C. Isobutenyl bromide (.45 gm ) based on tertiary bulyl
alcohol was collected, and then washed with 20ml 5% KOH solutieon
and then with 3 » 75ml water. The reacltion mixture was dried
over fused Call,, fractionated from small piece of sodium on 8" Dufton

coloum (b.p. 92°C at 740 tore). ~ 4%
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Elemental analysis? found (ecaled)

C H

25,1 4.99
35.5 5.18
IR (em ) : 530(m), 580(s), 800(m), 1600(m}
M nmr (CDC1g): &)6=C/ 5.85(s, 3H), 6CH 1.7(s, 3H),
H

SCHy 1.9(s, 1)
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§ 432 SYNTHESES OF NEW TIN ALKENYLS:

A number of new 1in alkenyls have been synthesised and their
composition established. The detailed description follows. All the
manipulations involving air seansative materials. such as stannic
chloride were carried out under the inert atmosphere of pure and
dry nitrogen with rigorous exclusion of air and meisiure, unless
otherwise stated. Selvenis were distilled from appropiate drying
agents and stored under the inert atmosphere of nitregen. ‘U NMR
specira were recorded at the VA-EM-370 HNMR spectrophotemeter
operating at 2?0 PMHz, using tetramethyl silane as internatl
standard. IR specira were reeorded using the Perkin—Elmer 1720X
FT—IR spectropholomeler, Beckman IR—20 and Pye-Unicam SP-300s

speclirophatometers.

£ 4321 SYNTHESIS OF [ PR C=C(Ph}1,5n ClL =

0.5 gm{(20.82 mmol}) of welfdried magnesium was taken in a
250ml three necked 300 ml rfound bottomed Flask, fitted. with an
efficient double surface refluxing condenser, attached te a
nitrogen gas inlel and a pressure equalising dropping funael.
First Lhe system was evacdaled and then Lhe system was filled with
dry-nitrugen,jgs and copled. 120ml sodium dried ether was taken
into a round bottomed flask to which a few crystals of resublimed
iodine was added as a catalyst which imparted a yellow <colour to
_the solution.

7.5 gm (22.38 mmol} of the 1triphenyl ethelene bromide,
prepared earlier, was dissolved into minimum amoumt of dry elher
and was slowly added in drops to magnesiumin from a pressure

equalising dropping funnel., The initiation eoccared within few

74



minules indicatéd by the decolourisation of the iodine colour of
the reaction mixture. The refluxing condition was wmaintained by
the occasional warming of the reaction vessel externally by the
use uf hot water and alseo by the controlled rate of the addition
of the bromide. The refluxing condition was maintaived even after
the addition of the bromide was over till all magnesium was
converted into_the Grignard reagent.

Then 1.9 gm (7.28 mmol, d= 2.246) of freshly distilled stannic
chloride was pippeted oul and disolved in 30ml of sodium dried
henzene and the corresponding salutlion was taken into the pressure
equalising drepping funnel under high flew of nitrogen. Aas
stannic cthloride solution in hbhenzene was added at Foom
temperature, to the Grignard reagenl, a visible change in colour
took place. The dropwise addition_ was completie within half an
hour. On increasing the rate of addition te the high 1level, 1lhe
solution became vyellow coleured and therefore the rate was
maintained at optimum level. After the addition was over,
gradually the reaction vessel was found 1to collect white
precipitates at the botleom of it. Still tLhe refluxing condition
was continued for mere than 18 hours. Then the volatiles were
removed at low pressure and the pasty mass obltained was exlracted
with benzene repeatedly. The benzene extract en concenltrating gave
roleurless crystals (yield 70 %, m.p.259 C) which was established

te be LPhC=C(Ph)15nCl, by elemental analysis and other spectral

data.
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Elemental analysis:Found{caled.):

C H Cc1 ' Sn
&7 .07 .50 10.32 6 B
(68.58) (4.28) (10.14} - (16.98)

Relevant Spectral data:
IR:(nujol) 4465(w}, 583{w), 700(s), 740(m), 770(m), 800(m}, F00(w)}

1026(w), 1070{w}, 1560(m}, 1586{(w)
1735 (w?

'HNMR (CDC1ly): & 7.0-8.5 (m)
(vide table 3 ).

5 4-.3.2.2. SYNTHESIs OF [Mep,C=C(H}I13SnCl:

2 gm (28%2.8 mmel) of lithium were cul into thin. pieces and
taken into a three necked flask containing 100ml of sodium dried
ether. The flask was also fitted with pressure egualising
dropping funnel and a double surface refluxz condenser. 19.28gm
(142.8 mmol, d4 =1.318}) of isobutenvl bromide were taken in the
pressure equalising dropping funnel. The reaction was carried out
in nitrogen atmosphere. Initially %th of ihe total amount was
added to the lithium at a time. The initiatien was done by
external heating using hot water .The refluxing conditian was
maintained throughout the reaction by the controlled rate of
addition of bromide. The reaction mixture gradually changed from
ash c¢olour to greyish-yellow along with the appearence of

turbidity. After the addition was over, the refluxation was

continued till the lithiation was complete.
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Then 8.8%5 gm (35.6 mmol, d =2.26) of SnCl, solution in 30ml of
"dry benzene was added dropwise at room temperalture under
nitrogen atmaosphere aleng with constant stirrFing .After the
completion of the addition the refluxation was continued for 14
hours. Then the volatiles were removed first and thereafter the
sticky reaction producet mixture was extracted first with
petroleum efher to wash out the vyellow sticky part, when a
colourless compound as pracipitate was collected. HAs this
colourless solid was alse soluble in petroleum ether and the
solubilily was much less Lhan the yellow sticky part, the solid
disselved in pelroleum sother fraclion during washing Was
recollected by allowing this to crystalise at -18°C, when
colourless needle shaped crystals were obtained. The process was
continued 1ill the crystalisation was complete and no more
crystals came oul from pelroleum part. The identity of this solid
is discussed in the section 4.3.2.3. Then the pelroleum ether was
distilled out to get a yellow liguid which was identified to be
EMeECzC(H)J3SnCI by s#lemental and Epactrai data, yield Igm,

b.p.EOEC at 0.5 Toerr.

Elemental analysigtFound(caled.}?

G H €1 Sn
599 5.38 10.93 36.70
(45.08) (4L.537) (t1.11) (37.23)

Relevani Spectiral datas

IRz (nuejol) = 330(m}, 580(s), 800(m}, 1600(m)

* HNMR 2 S 5.85 (s,3H), & 2.1 (s,9H), & 1.&(s,9H).
(vide table 32
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& 4323 ByYNTHESIS OF  [Mep,C=C(H}], Sn

The solid crystaline product was obtained as a biproduct of
the earlier feaciion {vide 4.3.2.2% which was recrystalised from
petraleum ether as a colourless needle shaped crystals{yeild
gm, m.p. 115 C)

Elemental analysis:iFound{(caled.}:

A

C H Sn
Sh. 48 B.00 34.92
(S5&.65) (8.24) {35.08)

Relevant Spectral datas

IR{nujel) : 580(s), 530(m), 800(m), 1600(m)

*HNMR (CDC153: & S.4(s5,4H), & 1.9(5,12H), & 1.6(s, 12H).

& 4324 SYNTHESIS oOF [Me;C=C(Ph)1;8n Cls |

Q0.663gm (96.08mmal) of metallic lithium was cut intu. thin
pieces and taken into & three necked flask conlaining 100ml of
sodium dried ether. The reacltion must be carried oul in ether, not
in THF, as in the THF, lithium reagent rearranges 1o an allyl
derivative. The flask was also fitted with pressure equalising
Idruping funnel and a deouble surface fe?lux condenser. 10gm
(47 .4mmol, d =1.318) of the bromide Me,C=C(Ph)Br were taken in the
pressure equalising dropping funnel.The reaction was carried outl
in nitfogen atmosphere. Initially % th of Lhe total amount of the
bromide was added %to the lithium at a time. The initiation toek
place on external heating using het water which occured within few
minutes after which ne external heating was required further. This
refluxing condition was maintained throughout the reaction by the

controlled rate of addition of the bromide. The reaclion mixture
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gradually changed colour from ash colour to greyish-yellow along
with the formatlion of turbidity. After the addition was over, the
refluxaltion was continued til the lithiation was campiete.

Then 2.03gm (7.8mmol) of SnC14 solution in 2Z20ml of dry
benzene was added dropwise from pressure equalising funnel wnder
refluxing condition in an ineri almosphere of nitrogen alongwith
constant stirring. The colour of Lhe reaction mixture changed from
dark yellow to light yellowish white, aleng with the formation of
white precipiiate at the bottom wall of the reaction vessel. Afler
about twso hours, colour changed Lo flesh colour and then deepened
gradually te chocolate colour. The refluxation was continued for
16 heurs along with constant stirring. The vélatiles were removed
first Lo get a pasiy mass which was repealedly extracted with
benzene, using Z0ml af it.at a time. All the benzene washings were
collected and 1his was tThen coneentrated ta get the velleow
coloured preoduct (yield &0¥ m.p. >270°C) which was established to
he the desirsd one.

Elemental analysis:Found{calcd.):

C H C1l Sn
Y o, 89 G.33 2145
(65.76}3 (6.03) (5.49) (21.72)

Relevani Spéctral datas

IR:(nujul) 465{w}, 585(m), &620{(s5), &30{s), &&5(s5}, &Q0(vs} 710(vs)
780(s), 800(m), 830(s5}), 870(s), F00(m) F80(s}, 1010(m),
1030(m) , 1065(m$, 1115 (w) , 1155(vs}, 1250(m},
125353 {m), 1270(w}, 1330{(m), 1600(s).

1HNMR: & &£.4-7.8(m,15H, ), & 1.2(3H}, 5 1.4(3H).
(vide Table 3}
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§ 4325. PREFARATION OF [Me; C=C{H)JSn(C1iMe;

2 gn (Z2879.8 mmel) of lithium were cut inte thin pieces and
taken into a three necked flask containing 100ml of sodium dried
ether. The flask is also fitted with pressure egualishing funnel
and.a double surface reflux condenser. 14.63 ml (142.8 mmol) of
isobutenyl bromide Me,CamC(H)Br were taken in the pressure
eﬁualising dropping funnel. The reaction was carried oul in
nitruggn atmosphere. Initially % th of the total amount of bromide
was added ta the lithium at a time. The initiation was effected
by extermnal heating using hot water which occured within few
minutes, when no more external healing was required. This
refluxing condition was maintained throughoul the reaction by the
controlled rate of addition of bromide. The reaction mixture
gradually changed'culodr from ash coleur to greyish-yellow and
turbidity formed. After ihe addition was aver, the refluxation was
continued til the lithiation was completle.

Then 15.7 gm (71.39 mmol?} of Me,SnCl; selution in winimum
volume of sodium dried benzene was dropwise added at room
temperature under nitrogen atmoshphere alongwith constant
stirring. The precipitate started to appear as soon as the
addition of dimethyl tin dichloride solution was started. The
reaction mixture was refluxed for maore than one hour even afler
the completiaon of the addilion of Me,8nCl, solution. The
volatiles were removed then and the dry reaction product mixture
" was extracted repeatedly first with petroleum sther Lo wash out
any unreacted Me,5nCl, and then with benzene. The henzene
fraclions wera collected and concentrated to get 1he product

{yield L% m.p.>275°C) found to be established as
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EMe, Cml (H) ISn{C13Me; by elemental and different spectral
analytical data.

Elemental analysistFeound(calcd.}>

c H C1 Sn
79 .856 .34 14.24 G .53
(20.07) (5.43) (14.82) (49 .64

Relevani Spectral'daté:
IRz (nujol} 560(5),600(s),790(vs) 1195(m), 1205(m}, 1375(m),
13920(w) , 1455(m}, 1620(vw), 25&68(s), 2580(vs).

*NMR CDOCly = & &.9-8.1(m.5H), & 1.9(5,3H), & 1.6(5,3H), 0.046(s . bH)
{vide Table 3)

§ 4326 SYNTHESIS OF [Me;C=C(H)ISnPhy :

G.Sgm (72.47 mmol} of lithium were cut inte thin pieces and
taken into a 300ml three necked flask containing 100ml of sodium
dried etherr The flask was also fitted with pressure equalising
funnel and a double surface reflux condenser. 3.71ml (34.22 mmol,
d =1.318) of iscbutenyl bhromide Me,C=C(H)Br was taken in the
pressure equalising dropping funnel. The reaction was carried out
in nitrogen atmuspheré. Initially % th of the total amounit aof the
bromide was added te the lithium alt a time. The reaction
initiated on warming with hot water, within few minutes, when no
axternal heating was required more. This refluxing condition was
maintained throughoult the resaction by the contrelled rate of
addition of bromide. The reaction mixlure gradually changed celour
from ash colour to greyish—yellow along with the formation of

turbidity. After the addition was eover, the refluxation was

continued til the lithiation was complete.
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Then 13.2 gm (36.07 mmol) of Phy8SnCl solutiom in seodium dried
benzene was.dropwisely added at room tLemperature wnder mnitrogen
atmoshphere alongwith overnight constant stirring. Thé precipitate
started to form as soon as  the PhySnCl was added. The reaction
mixture was refluxed for four hours aven after the completion of
the addilion of PhySnCl.

The veolatiles were removed and then the reaction product
mixtlure was exlracted first wilh petiroleum ether to wash out any
unreacted PhgSGnCl and Lhen wilh benzene. The benzene extract was
then roncentrated tTo gel LThe desired product (vield 5%
m.p.>270°C)

Elemental analysis:Found(calcd}):

c H Sn
&5.95 5.59 T9.50
(65.20) (5.43) (29.36)

Relevanlt Spectral data:
IR{nujoll): &40(m), A&50(s3, 6&65(w), 6&F0(vs) 720(vs) 780(s?
2790{(m), 1020{(m?}, 1070(s), 1120{w}, 1250{vw),

1290(vw), 1380(s), 14600{(m).

YHNMR ¢ 5 6.F8.4 (M, 15H,1,86 5.8 (s,1H), & 1.9 (s5,3H),

& 1.7 {(s5,3H).
(vide Table 3)

§ 4327 8YNTHESIS OF EMepC=C(H}1 SnCy, =

0.5gm (72.47 mmol) of lithium were cul into thin pieces and
taken into a S00ml three necked flask containing 100wl of sodium
dried ether. The flask is alseo fitted wilh pressure egualishing

funnel and a double surface reflux condenser. ZI.7Iml (36.22 mmol,
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d =1.318} of iseobutenyl bromide Me,CmC{H)Br were taken in the
pressure equalising drepping funnel. The reaction was carried outl
in nitrogen atmesphere. Initially % th af 1he 1otal amount af
bromide was added to the lithium at a time. The reactiagn was
initiated by external heating using hol waler which occured within
few minutes when no external healing was required further. This
refluxing eondition was maintained througheut the reactien by the
controlied rate of additian of bromide. The reaclion mixture
gradually chgnged colour from ash colour to greyiéh—yelluw along
with the farmation of turbidity. After Lhe addition was aver, the
refluxation was conlinued til the lithialion was complete.

Then 14}61gm (3&.21mmol) of CygaSnCl solution in  dry benzene
was added dropwise at. room temperature under nitrogen
atmoshphere alungwifh avernight constant stirring .The precipitale
formed as soon as The Cy§Sn01 was addéd. The reaction mixiure was
refluxed for four hours even after the completien of the addition
of CyzSnCl.

“_}he valatiles were removed and then tThe reaction product
- mixture was extractéd first wilh petreleum elther to wash aul any
unreacted Cy¥aSnCl and Lthen with benzene. The benzene extraclt was

then cuncentrated to get the desired producti{yield 70%L, m.p. S& C)

Elemental analysisiFound{calecd.):

c H Sn
&2 .30 G.75 7821
(62.42) (7.46) {(28.41)

Relevant Spectral data:
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IR=(nuiol) 320(w}, 345(w}, 45C(w}, 310w}, 550(w}, 5&65{(w), 600(w},
&20{w), &50{(w), 6&60(w),
790(s}, Bi0(w}, 840(m}, 870(m}, F00(w) 20(vs), 1010{w),
1040(m) , 1065(w}, 1080(w), 1130{w}, 1170(s), 1255(w),
1270 (w}, 12720(w}), 4320{(w}, 1340(w), 1370(m}, 1&00(m);
1440G(s), 1600(m), Z5564(s}), 2575(vs}.

HMMR = 50.6—1.4 {23H,m} &1.5 (3H,s5), &1.7(2H,s5), &5.2(1H,s5)
{vide Tahble 3}

5 4328 SYNTHESIS OF £ PhyC=C(Ph)3,5n Ma, :

0.5gm (20.83mmol) of wel-dried magnesium was taken in a
500m]l three necked round botiomed flask, fitted with an efficient
refluxing condenser, attached te a nitrogen gas inlet and a
pressure egualising fupnel. First the system was evacuated using
pump and then it was filled with nitrogen gas and cooled. 250 _ml
sodium dried etheyr was taken inio a round boltomed flask 1o which
a few crystals.uf resublimed icdine was added as a talalyst which
.imparted a yellow c£oelour to the solution.

7-5gm (22.38 mmol} of the triphenyl ethelene bromide preparéd
earlier, was dissolved into miﬁimum amoumt of dry ether and was
added in draps élowly from a pressure egualising dropping funnel
on tﬁe activated magnesium. The initiation oceured within a few
minutes indicated by the decolourisation of tThe violet -culuur
iodine af the reéction- mixture . Tﬁe refluxing condition was
maintained by the becasional warming of the reaction vessel
externally by the use of hot waler amnd also by lhe conirolled rate
of the addiion of LThe bromide. The refluxing conditien was

maintained even after the addition of the bromide was over till
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all magnesium was converted into the Grignard reagent.

Then 2.25gm (10.23mmo 1) of recrystaliced dimethyliin
dichleride dissalved in 30 ml of dfy benzene and the corresponding
sulutiun.was taken into the pressure equalising funnel under high
pressure of nitrogen . As dimethyliin dichloride solytion in
benzene was added in room temperature , teoe the Grignard reagent, a
visible change took place . The dropwise addition was cempleted
within half an heur . The refluxing condition was continued for
more than 2 hours. Then the volaliles were removed al low pressure
and the pasty mass obtained was first washed with petroleum ether
and then saxlracted with benzene repeatedly. The benzene extraci
on concentration gave colourless solid product (yield 704, m.p-.
»280°C) which was established to be CPhya C=C(Ph}1,8n Me; .

Elemental analysisifound{calcd.):

C H Sn
76.19 S.es 17.73
(76.4%) (5.4646) (i8.04)

| Relevant Spectral data:

IR: (nujol): S530{m}, S&65(s}), &BL4(w) 7200w} 720(s), 1030{(w),
1070{(w}, 1193(s), 1370(m); 1320(m) , 1450(s), 1&620(w),
2568(s5), 2580(vs).

HMMR = &7.9 (m,30H), 1.5 (BH,s}, H1.7(3H,s5).
(vide Table 3}
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& 44 RESBULTS AND DISCUSEION:
& 441 INFRARED SPECTRA:

The different absarplion bands have been summarised .in
tabie.E.

A Lentative assignmenls have been made on the basis of thse
available lilevature data. Relaiive intensities of the bands wére
expressed as vefy sirong (vsd), strong (s?!, medium (m}, variable
{v) shoulder {(sh},

The unsaturated and aromatic C~H streching frequencies can be
distinguished from the salurated C-H absorplions, since the later
occurs below 3000cm '. In the cases containing areomatic ring,
v=C{H(3040~3010cmf1). The C-H out—of—-plane deformalion vibrations
were tentalively assigned te the peaks in  the regiﬂﬁw 840790
cm

The aliphatic tin—earban streching freguencies wers
tentatively assigned in The region ﬁIEHCJ*—énEHLH:m_‘1 namely, vaE(Sn—C)
SOO—EGOCM_ﬂ and vE(Sn—C) 470—530cm_1 respecltively, where tThe

intesity varied considerably from moderate to wealk o

EPhy C=C(Ph)1,8nCl, = The two signals for C-H str. vibration of the
phenyl ring were characterised at. 1584w} and 15360{(m). The
méderately strong band below 00 cm © at 700 cm ©  had been
attributed to ». , out—of-plane bending vibrations .. vaE(Sn—C)

and vs(Sn*CJ were assigned ta 3853{(s5) and 4565(w) cm respectively.

EMe, C=CHI13SnCl: DBue to the absence of phenyl ring, w (C=C}
frequéncy can be attiributed to the signal at 1600 cm *(m). The

peak for »_,. H had beem attirihuted to 800(m?. The » (5n—C) was

C<
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atiributed to the frequencies at g S80cm vy, 530 om
respectively.

EMEZC=CH34SH f:In this compound 3iweo peaks at 1600cm_1(m) and
BGOcm-1- could be assigned to the » {(C=C) and ¥ (=C{H)
respectively. The two signals at 3580 cm—1(5) and 330 cm_1(m) could

he attributed to v, (5n—C) and vE(Sn—C) respecltively.

EMe,C=C(Ph)1;5nC1l =.The frequencies attributed for the phenyl ring
signals are 700{(s5), 750(s¥, 10&53im), 1580(sh), 1600(m). The

» (Sn—C) peaks came al v, 585cm = », 465cm = respectively.

EME§C=CH]SH(CI)ME£= The signals at 1620cm © had been attributed to
» C=C and one stronyg peak at 720 cm © could similarly  he

attributed to » (=C{H). » (85n—C) for Sn—CHE and Sn—C=C (CH?)E have

H

respectively appeared in the range beiween &00cm ~500 cm which

was not possible to identify individually.

C-H
720(vs), 1070(s), 1560(w), 158&4(w) and 1400¢(s)cm =, as very strong

LMe, C=CHI1SnPhg : The » of the phenyl rings appeared at 6P0(vs},

1o strong peaks. » (=C{H } was attributed to 780 cm = as a medium

iptensity bands.

[Me,C=CHISn (7 CgH, s ¢ Two signals at 1600 cm = and 790 cm . had
heen attributed to streching frequencies of » (C=C§ and » (=C{H)
—4

respectively. »,. (5n-C) and »; (S5n—C) appeared at 510 and 43¢ cm

bath as weak peaks.
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CPh,C=C(Ph}1,Sn Me, : The aromatic » (C-H) appeared at 800, 1070,

29,24

and 1620 cm & as strong to weak peaks. vl (5n—C) could only

be assigned at 3465 o+ as strong peak.

& 442"H NMR paTA:

Comprehensive study on *H MMR measurements of & number of
clefinic tin compounds were done by Leusink and his cu—wurker:2
‘H NMR data on a number of tim alkenyls havimng preotons at
different environmenls were also reported 25'26.

| The speclira was recorded in CDCl; downfield te THMS as
internal standard in a VA-EM-390; 90 MHz specltrophotometer.

Assignments - of sach individual signals wers not attempted.
The aremalic proton signals appeared as a complex multiplet,owing
to the change in the electronic distributions of phenyl rings with

tin subhstitutions as well as long range coupling hetween the 1198n

as
117Sn and orthe, meta, para protons of the phenyl ring .

/

In the case of cyclo—hexyl tin derivatives , Lhe bands were
found Lo appear al ahoul & 0.6 —& 1.4 downfield La TME as a very
hroad resonance peak. This braoadness is possibly due to .the
superpasition of a number of signals with close unresolved
chemical shifts. Ameng the three signals of the cyclohexyl
protons, one in ihe higher field may tentatively.be attribuled to
the geminal proteons of Sn—C substitutions (En;<¢EE:>JSt

' H

The itwe melhyl groups attached to the alkens part {MEEC=C
Ph/H) have different chemical shifts owing te the difference in

the environments. The Sn—Me peaks appeared at | & 0.06°%
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EPh,C=C{Ph)1,8nCl; = The compound contains only aromatic prolons of
the phenyl vrings. The phenyl protons appeared as a complex
' 25

multiplel in the range & 7.0 8.5 (m) which 1is <consistent with

literature valuaes zf

EMe,C=CHI13SnCl: The signals of methyl groups appeared at & 1.6
(FH,s) and & 1.9(9H,s5). The signal in the higher field being due
te the nlefinic proton on Ca carbon (>C=C—H) atoam which may

I

Sn
unambiguously bhe located as a singlet at & 5.4 (3H,s} . The ratio

of methyl! protons to the elefinic protons found to be 18:4 which

is consistent with the stoichiomelry.

CMe,C=CH1,5n * The signals of methyl grnups' appeared at & 1.6
(12H,s} and & 1.9(128H,s} , the signal in the higher field bheing
due to the olefinic proion on Cm carbon ((>C=C—H} atoem may be

Sn _
unambiguously he located as a singlet at & S.4 (4H,s) . The ratio

of methyl protons to the olefinic protons found Lo be 24:4 which

is consistent with the stoichiometry.

LMa,C=C{Ph)1;5nC1l: The two types of proions are present in the
compound. The aromatic protons appeared as a complex multiplet in

2sﬁith a maxima at & 7.4, The

the range & 6.9- 4 8.3 (15H,m)
methyl protons appeared as two separate singlet peaks at &
1.4(3H,s)and £#1.3(3H,s8). The raltio of melhyl protans 1o aromatic

pratons is 18215, consistent with the requirfed stoichiemelry.
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.EMejC=C(Ph)JSn(Cl)Ne:= In this tompound the phenyl ring protons
appeared as a complex multiplet in the region & &.9-56 &.1 (S5H,m) .
“The two methyl signals of the alkenyl part appeared as two
separate.singlet peaks at & 1.6 (3H,s) and & 1.9 (3H,s5) . fhe two
methyl groups (marked b) attaéhed te tin atom appeared at &
0.06(6H;s5). The ratio of the protons , Ph=ﬁea=l"leh was found to he
52424 which agreed well with the desired composition of Lhe
compound.
a,b. .

EM920=CHJSH (Ph)lg: Three types of protan peaks appeared in this
case. The singlet peak at & 5.8(1H,s? has been attributed to the

single proton on Cm (>C=C*"—Gn+). The aromatic protons of the H

phenyl groups attached is tin,appear in the range beltween &  &.9-5
8.4 as a complex multipiet with a maxima at & 7.5(15H,m). The two
methyl peaks on the alkenyl ligand appear at &1.7(3H,s5} and &
1.2{3H,;5} . The ratio of Ph:MEa=MEb=H being 453233321 which is

consistent with the proposed vomposition.

CHMe, C=CHISn(VC H,, )q * The cyclohexyl prolons in this case apﬁeared
as a complex multiplet in the range between & 0.6~5 1.4(33H,m)
whereas the twe methyi peaks on alkenyl ligand appeared at &
1.5(3H,s) and & 1.7(3H,s5); The Cm proton, (>C=Ca——8né- Y appeared

l

H
at & 5.8{(1H;,;s). The ratio of (V CGFL1)=Hea=Meb=H was 33:3:3:1

which was relevant te the stoichiometry of the compound.
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EPhC=C(Ph}31,5n Mep, i The specira consistis of phenyl signals in -the

range & 7.0-% 8.3 as complex multiplet (15H,m) and tin—-methyl

signals at & 0.06 (bH,s). The ratia of the protons being PhiMe,

heing 306 which is consistient wilh chemical compositian.

TABLE 2
IR DATA =
Compound Yphanyl Y ama” P azg” ];ﬂQ(Sn—C) v {5n-C)
. N L ™ _ ~
4.| EPh,C=C(Ph)1,5nCl,| 700{vs),7400n) S85 (w) A465¢w)
1070 (w} , 1560 (m) : .o
15846(w)
2.| CMe, G=CH1,5n{1 ' 1600(m} 800(m}| 580(s) 530 (W)
: |
|3.| EMe,C=CH1, Sn 1600{(m) 800{m)| 580(s) 330(w?
i
4. CMe,C=C(Ph}I;8nCl [700(s5),750(a} 385w} 4465 (w)
1065 (M), 1580(sh)
1600(m}¥ , 3030{(w)
5.] CMe,C=CH35n{C1 YMe, 1620(vw}) 790(vs} 560(s}
| |
16.] EMe, C=CHI5nPhy &F0(vs) ,720<vs} | 1600<m} 780{m} 3590(s)
1070(5),15&0(!»'.'1
1586 (w} :
7.| Chie,C=CHISN(VCy}, 1600(m) 790(s)| 510¢w) 430(w)
8. CPh,C=C(Ph) 1 Gnie, | 700(s51} ,750(s5} 1620 (w) 790(05J 565(vs) 530(m?
1065{M) , 15806(sh)
1600{m) , 3030(w)
L.
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“H NMR DATA:

TABLE 3

Compounds

Chemical Shiftls

(5 ppm)
R Sns
Ph— Me vCy Roe=C<i™T | Sn—Me
EPh,C=C(Ph) 1, SnCl, 7.0-8.5
' (m)
[Me, C=CHI, SnC1 1.6 5.85
(9H, s} (3H,5)
2.4
(94, = )
[Me,C=CH1, Sn 1.6 5.4
| f 12H, 5 ) (3H, s )
1.9
12H, 5)
[Me,C=C(Ph}JyEnC1 6.4-8.3 1.6
(15H,m) | (9H,s) i
1.9
(9H, &)
EME§C=C(Ph}JSn(CI)Me: 6 F9—8 . 1 1.6 0.06
{SH,m) (32H,=) (&H, 5)
1.9 g
ab (3H,5)
[Me_ C=CHISn (Ph)_ &.9-8.4 1.7 5.8
(15H,m) | (3H8,s) (1H, s)
1.9|
(3H,5)
[Me, C=CHISA(VC H,, 2 1.5 |0.6-1.4] 5.8
(3H,5) | (33H,m} | (1H,s)
1.7
(3H, 5)
CPhy, C=C (Ph) 3, Snte, 7.0-8.5 0.06
(SH,m) (&H, )

23
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