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SUMMARY

Preparations, separations of geometric isomers, and structural assignments

based on nmr and on chemical evidence are described for a number of l-substituted
1,2-dimethylsilacyclopentanes. A number of stereospecific reactions have been
observed, and the stereochemistry is in all cases the same as that observeﬁ for

acyclic silanes. A discussion of the role of ring strain in determining

stereochemical ocutcome and reaction rates is presented.

INTRODUCTION

Comparative studies among different ring systems and between cyclic and
acyclic species have made major contributions to understanding reaction meéhanisms.
Particularly elegant wofk has been done over the past decade correlating rates,
stereochemistry and mechanism in displacement reactions at h-coordinate phosphorus

in cyclic and acyclic examples. We have attempted in the last few years.to bring

comparable clarity to the organosilicon area [1-87. Among the questions to which

* - -
Pre;im;nary communications of portions of this work have appearad (Refs. 3a and 7).
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we have addressed ourselves are the” folloexng. (1) ‘Are -eéxtracoordinate inter~

med].ates to be found 1n organosilxcon reactxons and are they more- comonly found

-in reactions of strained v‘ng‘ sPecies’ (2) What is’ t:he nature of such 1nter-g7h

media:es" (}) Is t.here a'.rat:e acceleration associated wit_h reactiune of the
stra:.ned rmg species as: has been amply docu-nented in ‘the case of phosphorus '
_heterocyeles" : (Il») Is thete a steteochemical crossaver in ‘the . small nng Species
as: compared to’ 1atger nngs .or, acyclics, and if so where does it ‘occur? (5) Can
evidence be adduced that extracoordinate sPecies u.ndergo pseudorotations and is
the rate of pseudorotatzon dependent on the rmg SLze and on the nature of
substituents’ We noar wush to reporl: significant new information bearing on these
questions vhich 1s derived ftan the ﬁrst systemat:.c study of stereochem:.stry ia

the silacyclopentane series.

RESULTS
A number of, émethylsilacyclopencane-derivatives are readiij obtainable
tﬁfough ring closure using 1,k-dibromopentane, a dihalosilane and magnesium in

ether (Reaction 1), and further derivatives are available through a variety of

Br
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M + meSic}"Z Ets0 ')\ {1)
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I, R=H
II, R = CL

transformations, namely, reactions which teeuit in substitution at Si without
competiﬁion from ring-opening processes, to be described in this and the following
paper. Yields of pure pro&uct from the ring’closute Teactions ere generally in
the range of ‘50¢‘ to 70% with comparable yields being obtained by mixing all the
Teactents in one pot or by initial formation of the di-Grignard reagent from the
dibromide . Recently an alternetive‘rouvte into the 2~:ee’t:hy1eilacyclopentaoe
series 1n‘-'01V1ns a hydrosilylation reaction has been reported [91.
In thes ergm!‘d-type ring closure reactions employed 1n the present uork

»the mixture of geometric isamers obtaiaed has aluays been near to ‘50/50 It ~is :

perh.aps su!:prxsxng that tbat ‘should be’ the case, because ruxg closure to 1, 2‘



189

7§;ﬁ§§ﬁyi$iiéqyéi@bucanes gives a product mixture substantiaily enriched._in one
‘igégéiftgsj.;i?bf the purpose qf carrying ocut stereochemical studies, separate
»;é;éé§¥icziioqers are required, and a number of routes to separated isomers have
:béén ééveidpéd. >In ﬁhe cases of the silicon hydride (I) and fluoride (IV)
i;dﬁefs, sﬁinning'band q1stillation served to separate the mixture 1n£o fractions
ofigréatér than 98% isomeric purity. Considerable effort was expended in attempts
to 'separate ‘the geometric isomers of the chloride (II) by distillation or
preparativergas chromatography, but unsuccessfully. Nevertheless, the chloride
isomers, and those éf other derivatives, could be obtained in near isomeric
purity by using the SiH (I) or SiF (IV) isomers, and carrying out one of a number
of stereospecific reactions (Table 1). Thus, essentially pure E-1l-bromo-1,2-
dimethylsilacyclopentane (III) was obtained by free radical bromination of z2-1,2~
dimethylsilacyclopentane using CHBrs. In addition to the reactions shown in
Table 1, metal-catalyzed alcoholysis of the hydride (I) is stereospecific when
carried out with relatively bulky alcohols (isopropyl or cyclohexyl). Alternative
routes for obtaining a number of derivatives enriched in one geometric isomer

are offered by several reactions which are stereoselective, and which will be
discussed in detail in the accompahying paper. Thus, alcoholysis of the chiloride
(II) catalyzed by a variety of amines gives a mixture of alkoxysilanes in which

the E-isomer normally predominates, sometimes to the extent of 90% or more.

Structural Assigmments. The assigmment of structures to the E- and Z-isomers was

routinely made on the basis of mmr spectra, and the assigmments are in agreement
with reasonable stereochamical outcomes for the reactions investigated. The
basis that could be consistently used for nmr assigmments in all derivatives is
the mutual shielding effect of the methyl groups on Si and on C> when they are
cis to one another. These data are shown in Table 2, and there are no exceptions
to the generalization just stated. Thus, in both silacyclopentanes and
silacyc10§utanes 1,47 the steric shielding effect is a dependable criterion.
In'some’cases the chemical shift differences are quite small, and it is reassur-
ing to have additional data with which to confirm assigmments. 1In the fluoride
isomers (1v) the 19F chemical shift is substantially upfield when F is cis to the

Cz-methyl. In the aryl derivatives (V, VI) there is a much larger difference in
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. TABLE 2. NMR SPECTRA OF 1-SUBSTITUTED 1,2-DIMETHYLSILACYCLOPENTANES™

COMPOURD - . | §*H (si-CHg) 82H (Co-CHs) 5612¢(Si-CHa)
g-sim {1} , 6.13 1.07 -5.0
Cz-sim (17 ' 0.06 1.0& 7.6
pesicr (f1) 0.38 1.00
. zrsser {Ix). o a.lkn 109,
E-SiBr (TIII) 0.62
z-SiBr (I1I) 0.66
B-51F {1V} ) 0,21 o.%
z-SiF (1) 0.25 1.11
E-SiCgHs (V) 0.27
Z-SiCgHs (V) 0.33
E-S1CgH40CH3-p (VI) 0.25 0.82
| 2-SiCgH40CHz-p (VI) 0.32 1.05

g i
Chemical shifts measured in ppm downfield from either ™S or benzene as interval
standard. Complete spactra are presented in the experimental section.

chemical shift between Co-methyls in Z- and E- isomers as a result of the diamag-
netic anisotropic shielding of the aryl rings when they are cis to the Co-methyl.
Such diamagnetic anisotropic shifts have previously been observed :i__.n phenyl-
substituted cyclic silanes [4b, 107. There is an almost 0.2 ppm difference in
the positions of the Si-H protons in E-I and Z-I occasioned by shielding from a
cis Cs-methyl group. Moreover, as with methylcyclopentanes {111, the reciprocal
shielding due to methyl groups in the Z-1,2-dimethylsila (or gemma) cyclopentanes
as compared to the E-isomers is much more evident in the 3C mmr spectra [12].
Particularly in the cases of the silyl chloride (II) and bromide (111) there is
compelling chemical evidence that the free radical halogenations [131 producing
them occur with retention stereochemistry. This argument has been elaborated in

detail for the corresponding reactions in other Si systems [ka, 147,

‘Reaction Stereochemistries, The stereochemical outcomes of a number of reactions

of i-substituted 1,24dimethylsilacyclope11tanes are given in Table 1. All except



_Reaction are clearly st.ereospecif:.c 3 ,w:.th the p0581bIV add:.t.iona- 'acepnon of

Vthe d .placenent oF chloride by aryllitbium (Reactlon 3) for v-rfueh only one

expenment has been perfomed B Inversion would be a logical outcome .t'or that

reection, although the possibil;ty tbat 1t: is stereoselect:.ve and not stereo-
specxfic cannot be e.lim:.nated A11 of the. reactions studied are ones that are
also stereospeclfic wit.h acyclic or six-membered nng cycl{ c 31lanes, and in all
cases the stereochemistfj obse:ved is the sagne'ae that prev;ously npted fqr the
reiatively unstra'ineq'sbirlanes. Vr'.mrere are some striking'd'ifferénees,— however,
between these resuiﬁs and those for the eefreeponding silacyciobutanes.“ “The”
LiAlH; reduction of SiCl proceeds witn retention in the latter system, as does
dlsplacement of S1(:1 by aryl Gngnard 3. 'rhe closest analogy to the latter
reaction is the inversion observed with aryllithium in Reaction 3.

It thus appears that with Si heterocycles, in contrast to P analogs [15 'j,.
the effect of ring strain in determining the stereochemistry of stereospecific
reactions in ;-.mp1e' monocyclic ring systems [16] is first seem in %4~ and not in
mee:bered rings. Despite the fact thae €-S1-C bond angles in silacyclopentanes |
been measured to be subhstantially smaller than the tetrahedral angle (92° to 96!
and'to,i:e even comparable to the angle in ring system XV (95.4°) [18], a transii
state or intermediate leading to inversion of configuration at Si can be accomm
without prohibitive increase in angle strain. That presumably means that a spe:

as XVI in which two of the ring bonds span equatorial positions in a trigonal b:

. N Me
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~
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193

1s¥readily ;ccessibie, energetically. If formation of a pentacoordinate intermediate
with one ringbondaxial were to occur and be followed by pseudorotations, as is
'pt'cip@_sed in phosphorus examples, then retention or isomerization leading to a

. s:efeOSelectiﬁe réaction would be more logical stereochemical outcomes. There is
so:'nre‘r_i'ndi_cation [6b,8] that silacyclopentanes give isomerization, probably via a route
involving pseudorotation of a pentacoordinate intermediate, with more facility than
acyclic (or even than more strained cyclic) species, but stereospecific reactions have

not yet shown a bias toward retention, such as that shown by XIV and XV.

Relative Reactivities. Augmented reactivities apparently associated with ring strain

have been observed for a number of reactions of organosilicon species [5,19-22] as is
also the case for phosphorus heterocycles. The generalization has been made [22] that
increased ring strain can be expected to lead to increased reactivity in substitution
reactions at Si. We would like to suggest that the situation may be more complex than
that. Qualitatively, and in one case quantitatively [6b], we have found reactions of
the silacyclopentanes which are much slower than silacyclobut:anesv, .and at least
similar to the reactivities expected for acyclic silanes (see the Grignard reactiocns
discussed below). It is difficult at this time to make direct comparisons since our
silacyclopentane system presumably has much different steric requirements for reaction
than the acyclic systems previously studied. The most thorough investigation of the
reactivity of a S—metpheréd silicon ring system in comparison to other silanes is a
recently published study of reactions of ethylmagnesium bromide, allylmagnesium
bromide and n-butyllithiuwm with XVII, XVIII and XIX, in which C1l, F and OCH3 act as
leaving groups [227]. 1In no case was the stereochemistry of the reactions of XVII
determined, but at least in some cases retention seems to be the only reasonable
proposal. 1In all cases XVII is the most reactive of the three compounds, but sometimes
the spread in rzates is > 10° and in other cases < 10. In general, the larger rate
differences occur when all of the reactions are retentions, and the smaller rate
differences occur when at least some of the reactions are inversions. In the only
certain case in which a crossover in sterecchemistry is known to occur, XIX (X = c1)
reacts with n-Buli by inversion faster than does the more strained XVIII (X = Cl1),
which reacts by retention. An earlier quantitative comparison of rates of base-

catalyzed hydrolysis of l-methylsilacyclopentane, l-methylsilacyclohexane and
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idiechylmetby‘silanes shows t:h cyclopentane to-: be most reactive [23] Here also

_stereochemical studies are 1ackins but‘ £ron:-s:.de attack seens likely.

we wou}.d like to suggest that only small accelerat:.on, if- indeed any at all,

"can be expected when rate comparisons are made between acyclic and S-manbered cyc11<
silanes undergoing inversion reactions, 5ince tran51t1on ‘state XVI will frequently
.be more strained than the correspondmg one for an 1nversion reaction in an acycl;c
silane., On the other hand, retention reactions will not requ:.re the ring bonds to’

equatori;ally placed in-a. trigonal bipyramid, zapd-they should- show rate accelera;:lon
due to ring etra:l?n. 'rhis argument has been made for a few phosphorus reactions by

Haake [214-'] Tt appears from presently available information that with silanes ther
is frequently a substantial energetic bias toward inversion, so that the inversion

pat:!'ney w:.ll. be fo;lowed unless there is some very compelling reason for front-side
atcaclc,—es there is in, for imstance, the»SNi-Si mechanism of Sommer [257 in which

en';e;:ing and leaving groups are ccordinated to each other. Consequently, we can &
tl_:e effects of ring strain on reaction rates to be complex and perhaps to very fror
substantial acceleration to substantisl retardation. Considerable additicnal work

,Qnrcomparabl_e cyclic and ascyclic systems will be required to clarify the situatien

Grignard Rea.ct:ions- A number of attempts were made to effect reaction of silacycl

derivatives vith aryl Grignards., Addition of p-anisylmagnesium bromide to silyl
Achlorird.e (xx) in;ethei{ failed to give reaction even with prolonged heating. Addit
of THF to the reaction mixture and further heating gave anisylderivecive in poor
yield (31%,’ Reaction !4) and in a stereoselective manner. Some possible mechanisms
for stereoselective reactions in the silacyclopentane series will be discussed in
accc':.npanying paper, but at the moment we have no evldence as to how Reacti_bn L sho
be classified mechanistically. When silyl bromide (I1I1) was reacted with p-anisyl
bromide in ether a Tapid reaction occurred,- but the predominant product  (50%) was

derivative, and no anisyl product ‘could be isolated.

[ D P-CHaOCcHMgBr 220 {0
S NS - N
4 \Br ’ / \E
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’ﬁedﬁcﬁ@oné of silyl haiides by Grignards have been observed [26], but these have
ﬁppafentlyrbeén aggociated with the presence in the Grignard of a reactive S-hydrogen.
fbéher kirds of redéc:ioﬁ products in Grignard reactions have been associated with the
pfodﬁction of magnesium hydride in the course of Grignaxd preparation [27], but the
yield of reduced product in the present case seems too high to have been formed
_exclusively by that route, and furthermore, reduction is not observed with SicCl.

Thé Teduction of a silyl bromide in low yield by Mg has been previously reported [=281],
and a silyl Grignard reagent was proposed to account for the reduction. Formation

of silyl Grignard by halogen-metal interconversion is a possible route for formation
of SiH in the present case. In addition to the silyl halide experiments, attempts
were made to react alkoxysilacyclopentanes with allylmagnesium bromide and
benzylmagnesium chloride, and all attempts failed even using reflux in benzene. 1In
marked contrast to these results of sluggish reactivity in the silacyclopentane
series, both silyl halides and alkoxides readily react with Grignards in the

silacyclobutane series.

Acknowledgement. We wish to thank the National Science Foundation and the Centre

National de ia Recherche Scientifique for financial assistance.

EXPERIMENTAL

General. Unless otherwise stated, all Grignard and lithium reagents were
prepared in three-neck round-bottom flasks equipped with a reflux cohdenser, a
magnetic stirrer, and an addition funnel. The glassware was oven dried,
assembled hot, and flushed with nitrogen prior to conducting the reaction under a
nitrogen atmosphere. Tetrahydrofuran (THF) was dried by distilling from calcium
hydride and then shakiﬁg with Linde 5A molecular sieves. Carbon tetrachloride and
bromoform were dried by shaking with Linde 4A molecular sieves. 14 nmr spectra
were run on a Brucker WHQ0O or Varian HA-100, A60A or T60 spectrometers. 3¢ mmor
spectra were run on a Brucker EP60 at 15.08 MHz with complete decoupling.
Chemical shifts were measured relative to internal TMS unless otherwise noted.
Infrared spectra were obtainea using a Perkin-Elmer 137 Infracord spectrophoto-
meter. Mass Spectra were recorded on a Hitachi-Perkin-Elmer RMS-it Mass

Spectrometer operating at 7O eV ionization potential and data are reported as m/e



Gx.'ec-uas' Spectra uere obtained on a Perkin—Elmer 990 Gas

f:ciiromatograph un:etfaced through. *anann-Watson separator to a: Bi:achi-»l’erkino' o
‘Eln..r !QES-& Hass Spectrometet-: The spxnning band d:.stillat:mns were dcme on. ar

N.ster-—Faust auto annular still.

. Preparat:.on cf 1 2—dmetbylsilacyclopentane (I).’ A solution of 100 g (0 hJ; mole)‘

of" 1 !;-dxbromopentane and 600 @l of anhydrous ether was added dropw:.se to a flask
containmg 500 ml of anhydrous ather’ and 11»5 g (1 8 B - atoms) of magnesum .
: tummgs After addit:.cn was complete, the reaction m:lxt-ure was. refluxed for 2h
- and tnen added droptuse to a solutlon of 50.7T & (O i/ moleé) of methyldxchloro—

s:.}.ane in 300 ml” of ether.' The react:.on mixture was ‘stirred ovemght and then

vashed with 2 solution of 75 of ammonitm chlonde in 500 ‘m1 nof cold water. 'fhe
organic solution was dtied over anhydrous magnesiu:n sulfa:e and dlstiued at ‘
112°C to yield 41;.; g (2;8%) of a 50 50 mixture of z- and E- 1 ,2-dimethylsilacyelo-
pentane. The iSomers were sepatat:ed by ‘spinning band distillation. Z2-I. M amr
(cCLy): & 0.055 (4, J = 3.5 Hz, 5H), 0.15-1.95 (m, 10H), 1.0k (s, contained in
previous multiplet), %.01 (m, 18); **c mr (CeDs): 6-T7.6 (SiCHz), 15.0 (CCHs),
173 (€2), 573 (Gs), 25.4 (€,), 11.0 (Cs)s IR (£ilm): 2890(s), 2800(s), 2100(s),
1250(s), 1080(w), T90(w), 7T28(w) cm™®. E-I. H pmr (CCL.): s O.15 b(d, J =3.5
Ez, 5H), 0.2-2.0 (m, 10H), 1.07 (s, contained in previous multiplet), 3.85 (m,
18); 3°C mar: 5-5.0 (siCHs), 16.9 (ccsa), 20.3 (('e)’ 373 (), 25.7 (Ca). 10.9
(G); m® (fﬂ.m) 2850(s), 27ho(s) 2000(s), 1260(m), 1100(m), 891(w), 8T5(w),
Bl,o(w), 810(w), 'rro(w), 723(w) em™ -1, Anal. Caled. for csn,,,sr C, 65.07; H,
.35, Si, 2k.58. Found c, 62 98, H, 1_2.35, si, 21;.714 On a gas
chrom.;tograpby column (20' x Lﬂl-" ‘20% SE 30 on Chtomsotb w) operating at o5

Telative retention times of the two isomers was: tp/tp = 1. 10.

regration of 1-Ch10r0-1,2-dimethzlsilacy_glﬂentane {x13. ‘A»s‘olﬁtion of 102 g

(0.1 mole) of l.ls-,-dibranopent.ane and 66 g -(0.44 mole) of meihylttichlorbsilane
_in 700 ml of anhydrous ether was added dropwise to-a flask conta:.ning 45 g

(1.8 g. atoms) of magnesium tnrnings and 500 ml of ether. ‘The reaction m:lxture
was reflued for 2 days a.nd then filtered under nit'rogen.. ‘rhe ether was removed

- by dis!:;llat_i_on and t;he tesidue f_lis!:illed under vacuum to y;.eld ;6 g (55%) of a
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-'?S]SS jxﬁixtiﬁre of E- and Z- 1l-chloro-1,2-dimethylsilacyclopentane, bp 95-96°

‘(1?1-2 mn). Anal. Caled. for CgHysSiCl: C, 48,46; H, 8.81; Si, 18.89. Found;

C, 48.50; B, 8.78; Si, 18.97%. ms: 148(69), 122(84), 120(%0), 1I7(56), 116(85),
115(100), 9k(40), 95(56), 79(70), 78(91), 63(55).

Various ratios of isomers E-II and Z-II were obtained by chlorinat ing
(Reaction 8) the appropriate mixture of I isomers as illustratedrby the following
example. A 29/71 mixture of Z~-I and E-I (5.86 g, 0.05 mole) was placed in a
flask containing 0.1 g {0.0005 mole) of benzoyl peroxide and 1% ml dry CCl,.

The reaction mixture was heated at 82° for 1.5 h. The solvent was removed by
distillation and the residue distilled under vacuum to yield 7.62 g (54.6%) of

a 30/70 mixture of E-II and Z-II, bp 65° (4l mwm). E-II. *H mmr (CCl,): § 0.38
(s, 3H), Q.h-Z.O’-I- (m, 10H), 1.00 (s, contained in previous multiplet). 2Z-II.

4 mmr (CCl.): 5 0.42 (s, 3H), 0.54-2.05 (m, 10H), 1.09 (d, J = 6.8 Hz, contained

in previous multiplet).

Reduction of IT (Reaction 2). A mixture containing 0.38 g (0.0026 mole) of a

30/T0 ratio of E- and Z-II, 0.0302 g (0.0008 mole) of lithium aluminum hydride

and 2 ml dry ether was placed in a vial equipped with a septum. GLPC analysis
(16" x 1/8" 15% Apiezon L on 60-80 mesh Chromosorb W; 1i5° isothermal) immediately
after mixing showed that two products had formed with retention times (min)
(measured from the ether signal) of 2.82 (33.8%4) and 3.4h (66.24). GC-MS analysis
and comparison of the retention times identified the products as E- and Z-I,
respectively. GLPC analysis showed that the silyl hydride (I) formed in the
reaction slowly isomerized with time under the reaction condition such that

after 1 day the isom:-rization was complete. The reaction was repeated as shown

:f.n Table 1.

Preparation of 1-Bromo-1,2-dimethylsilacyclopentane (III). (Reaction 9). A

solution of 0.102 g (9 % 10™% mole) of E-I in 0.5 ml bromoform was placed in a
mnr tube with a small amount of benzoyl peroxide. The reaction mixture was
heated at 80° for 10 min. An omr spectrum shwéd exclusive formation of Z-III.
M omr (CCl,): 6 0.66 (s, 3H), 0.8-2.0 (m, 10H), 1.0% (broad d, comtained in

previous multiplet). The reaction was repeated (Table 1) to give predominantly



,:'(React:.on- Io} : A solut‘ n of 12 g (0 11 mole) of 1 (_/E 433/67:) r.in' 25’ mlv of -

cc14 vas plaéed :.n a ﬂask cooled by an’ :.ce bath. - A solut:.on of 16 89 g of =
, bromine (O 11 moles) in 20 m1 0014 was added slowly ‘te the. reactlon mixture. - -
-After reznovxng the solvent ~the resulue was dxstllled unde.. vacuum to y1e1d
1) T g (67$) of the des1red product, bp 630 (15 mm). M mmr ’Vanalysis showed a
Z/E isomert: rat:1o of 70/30. : Hs 19#(1;1), 192(k2), 166(100), 161;(100), 1514k ),
V' 125(55), 123(56)., Anal. Calcd for csn,ssrsl c, 37.31; H, 6.78; Si, 1k.5h.
-Foumi» C, 97 26 -H, 6.72; Si, 4. 56%

(Reéction 6)' 'Cleavage of the §i-Ph bond’ in V by Brz was carried out in CCl; at
tbert;g‘.npe;:at‘:ure of thé mﬁr—‘ptqﬁe' (c_i_a_f 359) by adding Bro to a solution of V.-
* Decoloration of th’é;Brg is. slbw; ‘and as Brz is added the stereochemistry of the
reaction can be fc;llqwed from the appéa;-ance' of the lH mmr signals in III and
v ‘(Ta,brlgé).» Two such runs were conducted, as shown in Table 1. In order to
' ol;tai,n I1T V:i_.p P—u:e f{)xﬁ, a solution.of 15.8 g (0.Q83 mole) of V (Z/E = 50/50) in
CCl, was ﬁreparé# and treated with 15.?6 g (0.053 mole) of Bro at room temperature,
After va]i.lqwzl;.ngwthe‘ reéaction mixture. to stand for 18 h protected from light, the
soiution was di‘stirluled to afford 12.8 g (80%) of IIT (Z/E = 50/50 as determined
by mr), bp 90-95° (20 mm).
{Reaction 7) Cleavage of the p-anisyl group from Si was carried ov;xt by placing a
solution of 0.0716 g (3 x 10~* mole) of a 53/47 mixture of Z-VI and E-VI in 0.1
m1 of CCL; in an mmr tube and adding 0.2 ml of a 1 M sclution of Brz in CCl,. A
amr #pectnxn'recorded immediately after addition showed formation of a 48/52

mixture of Z-III and E-III. The reaction was repeated as indicated in Table 1.

Preparation of 1-Phenyl-1,2-dimethylsilacyclopentane (V). (Reaction 5) To 35.7 g

of a‘ 2¥ e;her'.solucion of phenyllithium was added 2.70 g (0.023 mole) of a 75/25
mii;ure of Z-I and E-T in 20 ml of ether under Ar atmosphere and with constant
s'tining.-' Afﬁet» 16 h of reflux, hydrolysis and extractions, the :organic solution
wa$ distilled to obtain 3 g (65%) of V as a 25/75 mixture of Z and E isomers,

bp —5° (15 mm). Anal. Calcd. for CyoHyeSi: €, 75.7; H, 9.5. Found: G,
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~.T5.7; H, 9.5%. The reaction was repeated as shown in Table 1.

Pre‘p’é-i'atidwn' of 1;(p-anisy1)-1,2-dimethylsilacyclopentane (vI). ({Reaction 3) A
solut:.on o:fr-]v.8.8 g -(O.']; mole) p-bromoanisole in oC ml of ether was added slowly
" to a flask containing 1.k g (0.2 g. atom) of lithium wire and 160 ml of ether.
After the teaci:ion wasv complete, a solution of 10 g (0.07 mole) of a 55/4%
mixture of Z-II and E-II in 50 ml of ether was added slowly to the lithium
reagent; The reaction mj_ﬁcture was hydfolyzed with an aqueous solution of NH.C1,
the_ ether was removed, and the residue was distilled under vacuum to give 9 g
(61%) of a 45/55 mixture of Z-VI And E-VI, bp 8-7° (0.25 mm). 2H mmr (CCl.):
6 0.25 (s, 38), 0.32 (s, 3H), 0.5-2.1 (m, 20H), 0.8 (s), 3.65 (s, 6H), 6.8-7.6
(m, 8H). Anal. Calcd. for CiyszHpg0Si: C, T70.85; H, 9.15; Si, 12.75. Found:

€, 70.59; H, 8.98; si, 13.01%.

(Reaction L)} A solution of 435 g (0.25 mole) of p-bromeaniscole in 150 ml of ether
was added slowly to a flask containing 10 g (0.4 g.-atom) of Mg turnings ‘and 300
ml of ether. After addition was compiete, the reaction mixture was stirred for

1 h. The Grignard reagent was then added to a solution of 27 g (0.2 mo‘le) of a
50/50 mixture of E- and Z-II in 150 ml of ether. After the reaction mixture was
refluxed for approximately 18 h, 200 ml THF was added and refluxing was continued
overnight. The rea'ction mixture was hydrolyzed with an aqueous solution of NH.C1,
the ether was removed and the residue was vacuum distilled to give 1k gt (31%) of
a 95/T mixture {as determined by mmr) of E- and Z-VI, bp 96° (0.9 mm). - The

reaction was repeated as indicated in Table 1,
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