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Abstract

A serfes of reactions are described for two bifunctional organotin synthons, 1,2- and 2,3-
bis{trimethylstannyli-1—-alkenes. These reactlons include bromodemethylation at tin, lithicdestannyla-—
tion and palladium-catalysed C-C bond formation; while the former synthon asppears extremely promi~
sing as a synthetic resgent, the latter has limitations due to 1ts tendency to decomposition.

Introdyction

Although organotins ere widely used in organic synthesis!, molecules containing two organotin moisties
have so far been virtually Ignored. Retich? has described a number of reactions of a molecule which
can exist as either 14-bls{irimethylstannyl})~2-butyne or 2,3-bis(trimethylstannyl)~buta-1,3-diene,
while we have previously prepared and studied 1,}-bisi(trimethylstannyl)-1-alkenes?. Palladium-cata—
lysed addition of hexamethylditin to l-alkynes* or allenes® yields molecules I and Il which appearad
to have considerable synthetle potential, and we report here some Iinitial Investigations on the
chemistry of these compounds.
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Compounds of this type are resdily available from the addition of hexamethylditin to 1-alkynes using
tetrakis{triphenylphosphine}~palladtum &s catalyst; hexaethyl- &nd hexsbutylditin, however, do not
react quantitatively, The sole product is normally the Z-isomer, though photochemical isomerlsation
ie glve the E«isomer can often be cbserved.
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Bromodemethylation at tin ¢an be readlly carrled out using MesSnBry®?  or MesSnBr?. In the present
compounds ihe selectivity of this reaction doss not parmit s clean reaction st cnly one trimethyitin
centre, but double bromodemethylstion of sither Z- or E-{I} is resdily possible using either MesSnBrz
or MesSnBr. Except for Z-bis(trimethylstannyl)—~ethene itseif {{I), R=H],for which formation of 40% E-
product was observed, no isomerlsation was observed during the bromodemethylation of the Z-lsomers,
and the ylelds ware moderate to good (856-81%), The E-isomers underwent bromodemethylstion with
similar yields(B1-84%). We alao observed that It Is possible to photeisomerise the doubly
bromedemathylated Z-isomer derived from (I), R=MeOCH2 completely to the corresponding E-lisomer by
Uv-irradiatien for 95h In eyclohexane s solvent.

2~ {or E)- RC{SnNas)=CHSnMe: + 2 MeaSpbr: {or 2 MeaSnBr)
ey Eo {or B}~ RC{SnMesBr)=CHSnMesBr + 2 KesSnBr {or Me.Sn)

i} Pa - s (1)

The use of viayl- sad allyitin compounds In pallsdium-catalysed cerbon-carbon bond fermation is by
new well-known®, and the 1,Z-dlstannyl-1-alkenes, as stable discrete difunctional moletles, provide &
considerable synthetic potential in stereospecific olefin formation. We find that It is indeed possible 10
carry out regivspecific esupling reactions using aliylic, benzylic or sromatic halides in the presence of
PRCHPACHPPhale, the tin on carbon stom 1 belng replaced selectively.

Allyl and benzyl bromide resct with Z~{I}, R = Ph, MeOCHs, MeCH(OH), in refluxing benzene as saivent;
it is zdvisable to take & slight excess of the organotin compound In order to obtain a completely
clean reaction. However, purification of the products by distillation is not possible because of their
tendency to polymerisation, and we =re at present working on 3 moedification of the reactlion proce-
dure,

Z=1{1) + R~ —> Z-RC{SnMea)=CHR + Me:SnX
{R = CHe=CHCHz, PhCE:z; X = Br}

Atterpts to use the same catalyst Lo Induce & reaction with bromobenzene were unsuccessful, so that
for the Introduction of 3 phenyl residue we resorted® to the method described recently by Scotti,
who reacted aryltriesrbonyichromium complexss with tetraorganotins in the prasence of Pd{(D)} eatalyst.
We find that an aryliricerbonylehromlum complex {aryl = p-chlorstoluene} reacts regio~ and
stereospecifically with Z~¢I}, R = Ph, MeOCH2 MeCH{OH), MaaC{OH), In the presence of Pd(PPhan to
give 1-{(trlcarbonyl-chromiumlaryll-2~trimethylstannyl-1-alkenss {aryl = p-tolyl) in ylelds of 34-856%
{reaction time ca. 22 h, temp. ca. 7¢*C, soivent THP.

hat
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111) Halodestannviation

While gominal distannylalkenes do not resct cleanly with halogens, they react with N-bromosuccinimide
in & 1:! molar ratio to give stannylated viny! bromides: these conslst malnly of the E-isomers!2. The
vielnal Z-dlstannylalkenes (I). however, are cleaved regioselectively by lodine, whereby the tin at
cerbon atom 1 is removed. Even bromine gives a relatively clean reaction, though smail smounts of
dibromoalkenes are obtained as by-products. A selective bromodestannylation iz afforded by N-bromo-
succinimide, The stannylated vinyl halides, which are in each case sterecchemically pure Z-isomers,
can be purified by distillation.

2-RC (SnNeg ) =CHSnHes + X-Y ~— RC($nKes)=CHX + MaySnV
(R = MeOCH:, MesNCHs, Ph, MeCH(ON), KezC(OH); X-Y = Bre, Iz, NBS)

In contrast, the behaviour of the E-isomers is more complex. They can underge decomposition when
treated with halogen or NBS: reaction of E-(I) (R = H, MeOCH:z) with iodine or KBS led 1o the forma-
tion of the aikyne RC=CH and elther trimethyltin lodide or a mixture of trimethyltin bromide and N-
trimethylstannylsuccinimide. On the other hand, treatment of {I), B = MeOCHz with bromine led to
formation of 2 distannylalkene In which the frimethylstannyl group on carbor 1 had undergone
bromodemethyintion: this is very reminiscent sf the reaction reported recently by Jousseaumet? and
must alse involve intramolecular chelation of the tin atom.

E-RCH {SnMea j =CHSnMas + X-Y —wp RC=CH + MesSuX + NeaSaY
{R = E, MeOCHz: X-Y = Iz, WB3)

E-MeOCH2 C (SaMes }=CHSnMea + Bra «w—3 E-MeOCH2C(SnMea)=CHSnMezBr + MeBr

b) 2.3-Bis t -1= b

These are prepared by palladium-catalysed .addition of hexamethylditin to allenes®; at least in the
case of allene {tself, hexaethyl- and hexabutylditin alse edd gquentitatively (for details see
experimental sectlon), The kinetle (low~temperature) product Is (IIa), while at higher temperatures or
on heating {lia} in the presence of the catalyst ({Ith} is Tormed; the latter can in the ganeral case
exlst as & Z/E lsomer mixture. In order to discover reactivity patterns without dealing with Isomer
mixceures, we have g0 far concentrated our investigatlons on the prototype compound, 2,53-
bis{trimethylstannyl)-1~propanse, referred to below as (II); the latter is also obtainad when propyne
and MeaSnz are allowed to react In the presence of PdA(PPhg)sd.

1} _Additlon fo sidehydes

Here the expected selectivity is observed; reaction with proplonzidehyde or benzaldehyde ylelds the
corresponding ailyile alesheol. Howaver, during workup the seecond tin centre is surprisingly functiona-
lised by chlorodemethylation; this presumably sgaln Involves Intramolecular ccordination of the OH
function to the tin centre. The products are colourless solids which underge decomposition on attemp-
ted distillation and ceaanot readily be fresd from polymeric by-producis; they have therefore as vet
only been characterised by NMR spectroscopy.
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LH, ;“z
18, 1,0
N}C“C\ + RCHD W H}C—C
MaSn  SnMa, SO Sl
K1 R
on

The symmetrical nature of the starting materizl does not permit the observation of aliylic Inversion.
which thus stlll remalns to bhe demonstrated for this type of subsirare.

i1 :-) {1}

The conversion of organotins to organclithiums is of not only historical but also of great synthetic
Interest. Again the selectivity of the reaction is & potential problem, but beczuse of the different
reactivities of the allylic and vinylic tin moleties we hoped that s quantitative or at least semiquan-
titative monolithlodestannyletion would occur, as is the case for 1, l-distannyl-1-~alkenes!®
Lithiodestannylation of (I1) in fact cccurred as ezpected ay the allylic tin centre, snd the anlon so
obreined was allowed to react with & number of elecirophlles.

CH, tH,
L o,
Het 2 E-X H;, \
Me,Sn SnMe, 3 SnMey

(E-X = Ha0, Nez8Cx, Mea8iCl, MeaieCl, WesPDCI, MezCD, PhCONe, MeCHO, EtCRO, PhCHO, CHaw=CHCE:Br,
PhCHzBr, PhCHeCHCH:zBr, MeCH=CECH:Cl)

Isolated vields of products were only moderate {(23-84%), though spectroscopleally determined yields
were generally much better. The vinyltin products were generally stabie towards heat and Iight, even
the stennyi-plumbyl alkene being distillable. However, this compound decomposes on standing under
argon to give a brown viscous ofl. The allylic alcohol resulting frem the reaction with acetophenone
undergoes decomposition during distillation. Attempts to react the organclithium specles with acid
chiorides and carbon dioxide were unsuccessful.

1) At o Tath

In contrast to the 1,2-distannyl—i-alkenes, which underge selective cleavage of trimathyistannyl
groups by helogens or N-bromosuccinimlde, the 2,3-distannyl-l-propene system undergoes complete
cleavage by bromine or jodine to yield allene and the trimethyltin halide. N-Bromosuccinimide causes
the formation of trimethyltin bromide and an Intractable polymeric material.

iv) Att -

Regotions of (I} with allyl,benzy!l, crotyl and cinnamyl bromides as well as allyl acetate in the pre-~
sence of PRCH:PdCI(PPha)z lead to the formation of trimethyltin bromide (ar acetate}, ally}-, benzyl~-,
erotyl- or clnnamyltrimethyltin snd (presumably} allene. No reaction occurs In the absence of the ca-
telyst, while under the resetion conditions (II) is decomposed by the catalyst to give hexamethylditin,
which is presumably the source of the organotin products obtained.
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Experimentgl

All ajr-sensitive compounds were handled under an argon atmosphere. NMR spectra were racorded using
& Varian EM380 (M, 60 ME2) or a Bruker AM-300 spectrometer (3¥. 300 MHz; 9, 75.43 MNz; 19Sn,
111.82 MHz, *Pb, 62.77 MHz). The internal standards used were TMS (*H, 13¢), MesSn (*¥Sn) and
MeqsPd (3%7Pb), Whlle complete NMR dats were recorded, only salectad dats typleal of the compounds
are reparted here in Tables 1 and 2. New compounds gave satisfactory elemental analyses, Organotin
syrthans (I} and {II} were prepared as described previouslyss.

Ge 4] o @

A mixture of 10 mmel {I}) and dimethyltin dibromide {(5.2g, 20 mmol} was heated without solvent at s0-
§6°C for 15 h. In most cases a white or brown solld separated: the mixture was then treated with n-
hexane and the solid centrifuged off. The hexane solution, or the reactlon mixture when no solid had
“separated, was fread from volatile materials (hexane was removed using a rotary evaporsator, trime-
thyltin bromide at the oll pump), leaving the product s an ofl or a solld. Solids were recrystallised
trom cyclochexane.

In an alternative procedure (I} (5 mmol) and trimethyltin bromide (2.4 g 10 mmol) were stirred at
room tempersture for 72 h. Tetramethyltin was removed using a rotary evaporator, leeving the produet
which was If necessary recrystallised from cyclohexane,

The ylelds and melting points of the products derived from Z- and E-(I) were as fallows:

Z-{I): R = H, 56% (oli); B = Ph, 85% (ofl); R = MeCH(ODH), 7d4%, 84°C; R = MeOCHz B65%, 74°C; R =
MeaC{OH). 83%, 126°C.

B-{I):: B = H, 82%, 108°C; R = Ph, 81%, #4°C; R = Bt0OC, 84%, 97C.
For NMR data see Table 1.
The product derived from Z-{I), R=MeOCH: (1.68 ¢. 3 mmol}) was dissolved In cyclohexans {10 mL) and

irradlated for 86 h using a high~pressure mercury lamp {TQ 150, Heraeus, Hanau). NMR analysis of the
product (m.p. 109C) indicated its complete conversion to the E~isomer.

Z-{1) (10 mmel) was dissolved in benzene (20 ml); the orgsnle halide (10 mmol) and the catalyst
PhCHaPdCI(FPha)¢ (ta. 0.5 mmol) were added and the rgactlon mixture heated at 80°C for 15 h. The
soivent was removed using e rotary evaporater, and trimethyitin bromide at the oil pump. Attempts to
distil the products lead to polymerisation, and they were charactarised by thelr NMR spectra (sce
Table 1}.

913
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The tricarbonylchromium eomplex was prepared from d4-chlorotoluene and chromium hexacarbonyl as
described previously®®?. p—Chlore—toluenetricarbonyichiromiom (2.0 g, 7.8 mmol} and Z~(I} (7.3 mmol}
were dissoived in THF (50 mi} and treated with P4{PPhel« {(ca. 0,056 mmel), The migture was stirred at
70%C I the dark for 22 h, allowed to cool to room temperature and filitered through a small quantity
of silica gel. THF was distillied off at room tempersture under reduced pressura and the products cha«
racterised by NMR spectroscopy. The follewing ylelds were determined by integration of pemk
intensaizles in the proton spectra: B = Ph, 70% R = MeOCH; 82%: R = MeCH{QH). 34%: R = MexCH{OH),
8B%. NMR data are given In Table 1.

Haledestannviation of Z-(I}

Z~{I} {10 mmol) in methylene chloride (25 mL) was trested at ~78°C with a sclution of Hromine, lodine
or N-bromesuctinimide (10 mmsl} it methylene chloride {160 mL. 25 mi for bromine). The reaction
mixture was stirred for 1 h and allowed to warm to room temperaturs. The solvent was distllled off at
normal pressure. In the 2ase of the halogens the trimethyltin hallde was then distilled off at the
water pump, while for NBS the residue was treated with ether (30 ml) and the insoluble N-stannyi~
succinimide filtsred off. In 2l cases purificsilon was effected by distiliztion. Yields and boiling polnts
wara as follows:

R reayenl yield{s) b.p. (*C/ums Ho)
HeOCH: Bra /NBS 20/75 56/0.02
NeOCHz Iz 85 10470001
NesNCEz Brz /8BS 78/83 6870.1
HeoNCHz Iz 72 T6fa.005
Ph Bre /KBS 41758 108/0.001
Ph Ie 83 115/0.00%
MaCR{OH) Iz 78 - BE/0.008
HeCH{OR) NBg 73 1370.003%
Hez CH{08] iz 43 §2/0.00%
Mez CH (OH} NBS 43 B3/0.00L

For spectral &ata of the products see Table 1.

These were carrled out as described for the Z-isomers; trimethyitin halide and slkyne were formed
quanzitatively exespt for R = MeOCH), !n the case of which RCH(SnMea)=CHSnMeaBr was isolated by
distillatlon {vield 52%, b.p. 13E°C/D.16 mm Hg) for its NMR data see Teble 1.
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SnMeg By

SnMes Br
SaMeaBr

SnMez Br

SnMez Br

SnMez Br
Sn¥ezBr
SnMesz Br

CHz CH=CHz

CHz CH=CH3

CHz CH=CHz

PhlRa

PhCHz

PhiEz
4-MeCs Halr (CO)a
&-HeCsHaCr {CO}a
&-NeCs Halr (COYa
4-MeCaHaCr (COYs
Br ’
Br

Br

SaMesz Br

Values in parentheses are those for 2J(Sn.H), 2J{Sn.C), *J(Sn.C) and ?J(Sn,Sn) respectively, where Sn
refers te 98n, Chemical shifts in ppm w.r.t. TMS or MesSn, coupling constants in Hz.

* not determined.

Prepsration of ([1)

MO O oM R NN M RN N NN NN N N NN N MmN NN

Fh
MeOCH2
KeCH (O}
¥a; C {CH}
EtO0C
Ph
HMeOCH:
KeCH{(CH)
Fh
MeOCHz
K¥eCE(OR)
Ph
MeOCH2
MeCH (G
Mez C (OH)
Ph
MaOCH:
MeCH(OR)
Mez C(OR)
Neg RCHz
Ph
MeOCHy
MeCE (OE)
Mez C (OF)
Hez NCHz
MeOCH:

Br
Br
Br
Br
Br
Br
Br
Br
Me
Me
Me
Me
Xe
He
Me
He
He
Me
Ke
Ke
Me
He
Me
He
¥e
Me
He
He
Ke

7.57{259)
7.23(154)
1.53(239}
7.31{13¢)
7.26{280)
7.13{284)
1.07(286)}
8.34(112)
6.23{132)
§.15{132}
6.05(131)
7.181(132)
7.15{133}
7.32{131}
6.83{120)
6.81(120)
6.77{ 2 )
6.721 a )
6.88( 98}
€.81( 96}
6.85( 99)
6.83{104}
6.78(100)
7.03{112)
7.04(109)
7.03{114}
6.98(119)
6.88(114)
6.46(145)

S(=cm)

155.0{37)
152.9(37)
147.4{66}
145.6 44T}
144,164}
140.0(69)
137.2(69;
170.1 (47
136.5(25}
139.7(25)
138.01(25)
142.1(25)
140.91(25)}
142.1(25)
138.4(19)
136,614}
133,115}
132.4(14)
116.6(31)
117.2(22}
114.9(33)
113.7(25)
115,11(23}

$1.3(28)

50.1(37)
88.2(36}
86.7(29)

88.13(25)
140.0011}

£ (=C3nMe: X)

155.04492)
152.9(40%)
167.5{483)
168.7(336)
165,2(490)
172.8(487)
177.51508)
154.7(401)
146.8 (437
142.8(450)
150.8(445)
146.6(144)
142.5(445)
146.6(442)
152.1(388)
148.9(383)
167.5(408)
162.9(369)
149.7(339)
154.3(350)
157.31(398)
160.3(412)
152.11(426)
147.2(402)
158.6(411)
161.5(439}
169,2(425)
161.5(419)
159.1(364)

$i=csoHe.X)

a
47.3{(1516)
1%.9{ 538)
40.8{1326)
14.1( 665)
14.5( 639%)
12.6¢ 715)
40.41 946)

-46.4
-47.8
-53.7
-46.0
-47.1
-53.7
-38.5
-41.5
-48.5
-54.6
~25.4
-20.9
-29.5
-29.2
-35.2
-11.4
-16.4
~16.6
-18.8
~16.6
-41.2(1208}

975

Allene is passed through hexamethylditin (15.7 g, 48 mmol) containing tetrakis(triphenylphosphine)-
palladlum (0.05 g, 0.04 mmol) for 1.5 h, the reaction mixture baing kept at 75°C. After this time, the

ditin is completely consumed. Distillation affords 18.2 g {82%) of (II},

bp. 43°C/0.006 mm Hg

Analogeus reactions of hexaethyl— and hexabutylditin proceed in 89% and 61% yield respectively, the
products boiling at 103'C/0.001 mm Hg and 175-179°C/0.06 mm Hg respectively.
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Raactiong o

The aldehyde (20 mmol} wae dissolved In methylene chloride (40 mL) and the solution cooled te =78'C.
Boron “trifluoride etherate (5.6 g, 40 mmol) was added during 5 min, and a solutien of (II) (7.4 g 20
mmoi} In methylene chloride (40 mL) then added drapwise. After 30 min the mixture was allowed to
warm to room temperature; it was shaken with cold NHCl solution, the organic phase saparated, dried,
the salvent removed using a rotary avaporator, and trimethyitin chloride distilled off at the water
pump. The aliyie elcohol, generelly = colouriess solld, urderwent decomposition on attempted distil-
latton; it was contaminated with pslymeriec by-products, and yields were 45-55%. Products were
characterised by NMR spectroscopy (see Table 2).

A solution of methyilithium {26 mmol) In THF {1§ mL)} was cooled to -7TB*C and treated with (II) (7.5
g, 20 mmol); the reactlon mixture becama light green. After 30 min the electrophile (20 mmol} wes
added; a colour change ususlly occurred on its addition. The mixture was stirred for a further 30 min
and allowed to warm to room temperature. Water (10 mL) was added, the THF solution dried and the
THF removed at 3 rotary evaporator. The producis were separated by distlilation. Yields and bolling
points were as follows:

Electrophile yield{n) b.p. (*¢/mm Hel
B:0 30 /14
Mex 504 42 40/14
MeaSiCl 640 75-80/14
NesGeCl kL 83-91/14
MesPbCL 23 105-115/14
MeaCO kE 44-48/0.7
FhCGMe 41 120/0.008
HeCHO 44 36-40/0,00%
ELCHO 47 73/0.001
PRCHO 48 95-105/0.005
CHa =CHCKz Br 19 11-80/14
PhCHe BY 43 $6-86/0.0%
PhCH=CHCH; Br 45 94-102/0.005
MeCH=CHCHs C1 53 30-3i/0.01
HC»CCHz Br {0~ 10-85/0.05

& In other solvents (ether, glyme, TMED} yizlds were lower; » product contains ca. §% of the allenyl

isomer.

Attempted halodestgnnviatlon of (IT)

(1) (6.6 g 15 mmol) was dissoived in the appropriate salvent (CH:Clx {35 mL) for reactions with
fodine and NBS, methanol (35 mlL) for reactions with bromine) and the solution cooled 1o -78°C. Tha
halogen reagent {15 mmol}), dissolved In the same solvent, was added during 1 h. The reaction mixture
was allowed to warm to room temperature. In the case of bromine and lodine the solvent was pumped
into & cold trap and shown by IR, GLC snd proton NMR to contaln aliene; the resldue comsisted of tri-
methyltin bromide. In the case of NBS the solvent was removed uslng a rotary evaporator and the
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resldue taken uwp In ether {30 ml): N-trimethylstannyl succinimide crystallised out from the resulting
solution on standing &t 0°C. It was filtered off and the ether removed from the filtrate, leaving trl—
methyltin bremide contaminated with a littie stannyl sucelnimide.

x Y Smo  Swmm § oo Tiesy  §=cm) § tactts)

NeCH{CH) a % 86.5(63.6) 149.6(643.5) 0.8 5.84(102),5.94(216) 128.2(35.6)
LLCRicE <1 2.80 §4.0(63.6) 149.5{625.0) ~23.0 5.92(104} ,6.070(212) 128.3(35.6)
PAXHICR) a am &1.3161.0) 150.1(634.5) =57 5.83( 9),5.94(218) 128.8(35.1)
PHCHRCHRCH (OH} Qs .5(61.01 149,1(635.8) 410.1  5.88( 9),5.98(210} 129.108.1)
NeCH=CIKCHICR) a % 15.5(63.6} 149.74653.1) 2.2 5,85( 99},5.94(212} 128.3435.3)
% ¥ I BEERD 157,34452,T) . 5,300 76),5.65(168) 123,2(35.6}
Messi ¥ 181 30.5(52.1) 151,94455.2) AP 5,000 78),5.420164 121.3(35.8)
¥exGe ¥o 1.55 30.2053.4) 152.54455.2) ~35.9 5.00( 74},5.43{(162) 122.6{36.9)
Me:Pb Ne 2.67 30.7458.5) 145.8{450.1) ~36.6¢ 4.78( 80},5.40{258) 118.7{38.1)
HezC{0B) Me 2.42 53.9{60,7} 152.5{456.5) -35.7 5,32( 78).5.70(158} 128.7(34.3)
B NeICH % 18 54.4140.7) 152.0(462,8) -M4.4 5300 76),5.670156) 129.7033.1)
MeCH (CH) % 242 50.6(43.2) 152.4(841.2) 337 5.18( 72),5.67(156) 128.0(33.1)
TeCR(oR) N 133 8.402.0) 152.7(436.1) 3.0 5.280 74).5.73152) 128.3133.1)
PhCH{OH) N 216 50.603.20  152.1{041.2) -84 5.30( 76),5.70(152) 128.2030.5)
CHa C-Ctl N R 0.2147.1) 154.8(447.6) B4 5.10( 72),5.68(160) 124.803.1)
R % 2.6 Q.68 154780} -3 5.15( 72),5.61(156) 125.8(34.3)
PhifCRCH: Na 2.13 405457} 154.71445.0) -35.8 5.1 ¢ },5.67{* ) 125.0(35.6)
HeCHeCITE: K 1¥ 41.00465.8) 154.91854.8) -5.8 5130 76),5.62(156) 124.7035.6)
BT % .42 39.1048.5) B2 (s ) S3.4 5.3 ),5.75(%) 125.5(31.8)

Values In parentheses are those for "J(Sn,H) and "J(Sn,C).

* not determined; ¥ 3N{8n,81) 11.3 Hz; © 3J(8n,PB) 1339.2 Ha.

{ii) (6.6 g 156 mmol}, allyl, benzyl, crotyl or cinnamyl bromide or allyl acetate (16 mmol} and
PhCHaPACL{PPha}2 (1.6 mimol) were heated at 75°C; glyme {15 mL) was asdded to the reaction mixtures
containing benzyl and cinnamyl bromlde . Reaction times were 17 h, 8 d, 1 d and 2 d respectively. In
the cases of allyl and cinnamyl bromides distillation at 14 mm Hg ylelded & mixture of trimethyitin
bromide and allyl or crotyltrimethyltin; in the other cases separation was possible; benzyltrimethyltin
was obtained in 84% yield and cinnamylirimethyitin In 67% yleld. Trimethyltin acetate precipltated out
from the reaction mixture when ally! acetate was used, and allyltrimethyltin was obtatined in 68%
yield.

In the =bsence of the catalyst, allyl bromide reacted only to the extent of ca. 5% after heating for
2.5 d. In the absence of allylic derivatives (II} decemprsed to the extent of 35% after 2.6 d to give
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hexamethylditin and (presumably) allene. No reastion was obssrved under the same conditlons when
RhCl{PPha)a was used ss a catalyst.
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