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Abstract - a silylated orprnocopper rrepents add regio- l rul rtoreo- 
selectively to alkynes. Experimental procedures (te+erature, solvent, 
ligsnds, uin proup metal salts) are highly dependent on the structure 
of the various simple or functionalired alkynes. 

Allylsilanes are important apents In orpanic synthesis, their chemistry has been reviewed, thero 

last years 3-6. In order to enhance their synthetic potential, allylic rilaner, wtalled on one 

of the tuo sp2 carbon at-s have been prepared Ci) from the corresponding halo derivatives 
7-11 

or by (ii) carboretallstion of rlkynes bearing a silyl substituent on proparpylic position 
12.13 . 

The carbocupration by trimethylsilylaethyl copper of a very electrophillc substrate (dimethyl 

2-butyn dioatc) has been disclosed’l. 

Ue have studied the scope of such carbocupration on various simple alkynes according to the 

following scheme : 

T(R) 

MS-:H-CU,w l Y-CKC-H *THS-CH ,cu,m 

H(R) ; c-c 
\ 

Y H 

II : M9Cl&Br,Li 

1% : Me3Si 

X : halopen 

Y : hydrocarbon chain or function 

The optimum conditions for the addition to I-hexyne have been studied first, and then extended 
15 to functionalized l lkynes . 

RESULTS and DISCUSSIW - 

l/ Preparation of the oqanocoppor rragent 

Me,SiCh,M$l ‘can be preperod fra the corercially available chlorowthyl silana in ether, 

TW’6, or dibutyl ether 
17 . Use of crurhad plarr for the activation of upneriu has a pouerful 
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2/ Carbocupration of I-hexyne 

The results quoted in table 1 shou that the best conditions are obtained with the 6ripnard 

derived alkyl copper species in the presence of Lil or P(OEtj3 in ether. Lithiu iodide 

speeds up the reaction, and ugnesiu salts are required for the addition reaction. 

Addition of lithiu braide destabilires the formed vinyl copper species (leadirq to a 

symetrical diem). A&din9 dimethyl sulfide slows down the rate of addition. As for lithip- 

and upnesio-cuprates, they both fail to react. 4 

TABLE 1 - Addition of trimethylsilylmethylcopper reagents to I-hexyne 

Bu-ff -H 

ether Bu’ Bu 

I Entry I Reagent I Ligand 1 Teq oCITiw (h)I Yield % ( 

I I I I I I I -- 
I 1 I TMSCH2Cu,k$lBr I none I -13 I 72 I 40 I 

I 2 I ,I l LiBr I -10 I 19 I :7 I 

I 3 I II I He2S I +tO I 48 I 17 I 

I 4 I I, I Lil I +lO I 18 I 78 I 

I 5 I 8, I PLOEt) 

I 6 I WSCH2J2CIWQC1 
a 

I +35 I 62 I 78 I 

I LiBr I +20 I 24 I 0 I 

I 7 I (TMSCH2J2CuLi I none ’ I +20 I 24 I 0 I 

I I 

! a/ yield of distilled product I 

I b/ performed in TH I 

I c/ all copper reagents are propared fra Cdr except this one fra Cull 

I I 

It is worthy of note that not only the startin silylated orpanocopper is unusually stable as 

quoted by Leppert 20 , but also is the derived y-silylated vinyl copper which resists taqeraturer 

effect and allows reproducible yields in ether as well as in T)(F (390%). 

r(s3SiCH2Li can be prepared in pentrne 18 )ether orTH; 19 
; our brst results cae from the use of 

freshly cut pieces of Li (2% Na content) and crushed glass in ether between 25 and 30°C. 

yields r&R). 

The orprnocopper reapent is prepared from Cul in ether 2o (with the lithiu mapent) and fra 

CuBr in TH at roa teqerature with the Crignard reapent 21 . The lattrr can also be prepared 

in ether, from CuBr at -lOV, yieldinp a yellow prrcipitate which disrolvor corpletoly in the 

presence of lithiu iodide. 

The lithiu cuprate is prepared from Cul in ether (purple solution), the transforutioo is 

pwntitative at -1OfC within a few minutes. 
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as 

In 

3/ 

hiph as +lS°C (vinyl copper spocier usually deccepose above -1OY). 

ether, the addition is totally re9ioselective. and also stereoselectivo as shorn infra. 

Carbocupration of acetylene 

Due to the volatility of trimthylallylrilane, the vinylcopper roepent obtained by carbo- 

cupration of acetylene has been orydired by cupric ioos following lrort 22. m the various 

silylated methyl copper reapents, only Me3SiCH2Cu,H9C1Br adds to l cotyleno in ether, in the 

presence of Lil or P(OEt)). 
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H-CR-H, ether 

TRscH*Cu,HqC1Br -9 RISUcu’wlBr 

Pt@Et), or LiI ZLiCl,TW 

The corresponding lithio cuprate does hot add in rthrr, but mtallatos acotylrhe inataad. 

Inspection of the M;( spectru of the I,&birtriwthylrilyl 2.4-hexadiene shows a Z,Z 

stereochemistry uhich i-lies that syn addition has occurred. 

Access to the (E) isomer of y-silylated vinyl copper species 

Nethylalahatim of proprrgyltriwthylrilane hs been shown to lead to the corresponding 
10 

allylsilene . A generalixation of this reaction is obtained uith alkylcopper reagents 

according to table 2. 

TABLE 2 - Cerbocupration of propargyltriwthylrilane 

BuCu,M#r2 FL) 

ether 

I Entry I Ligand I PC I Tim(h) I Yield \ a I 

I I I I I I 
I 1 I P(OEt)3 I +20 I 20 l 50 I 

I I I I I I 

I 2 I Lil I -10 I 10 I 56 I 

I I 

I a/ yield of hydrolyzed product after distillation I 

I I 

In this case, the starting l lkylcoppor reagents are urrtable, and use of lipandr is required. 

Lil has a pronowced accelerating effect and regioselectivity is total. 

Reagent 2(E) is less stable than its (Zlisorer. but both are more stable than non silylated 

vinylcopper reagents. Thus, according to the use of a silylated copper reagent, or a 

pilylated alkyne, both stereoisaers of (El and (2) y-rilylated vinyl reagents uy be 

prepared. 

4/ Generalization : addition to functicmlired alkynes 

Ue have studied four distinct cases : ethoxyacetylene, 2-propyn l-al diethylacetal, ethyl 

propynoate, and I-propyn 3-01. 

TABLE 3 - Addition of "'TMSCH2Cu" to functiwulited alkyner in ether 

I Entry I Alkyne I Reapent I TerpY ITiu(h)lProdwt'I Yield% l 

l-l I I I I -- - I I 

I I I I I I I I 

I 1 I H-CK-OEt I THSCH2Cu,M9ClBr l -40 l 3 l 3 I 68 I 

I 2 I H-C*-CH(OEt12 I (THSCH2)2CuLi l -10 I 6 I 4 I BO I 

I 3 I H-CmC-CONt I TRSCH2Cu,HgC1Br I -50 I 2 I 5 I 5sb I 
I 4 I H-CeC-CH2W4@r I (TMSCH2)2CuliC I -to.+20 I 18 I 7 I 50 I 

N 

I a/ after hydrolysis I 
l b/ Z/E-1/3 I 
I c/ in lW/ether (l/3) I 
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The host reaqent is the orqanocopper species drrivod from tha Griqnard roaqent 
23 

.Lil accelerates 

the reaction (2h) to qivo the sme yield. In this case, TW or ether behave similarly. The 

orqanocopper derived frm the parent lithiu coqound qives only wtallation of the terminal rp 

carbon. and the lithiu cuprates initiate a polvrisatioo rrrction (uhich is not obrrrvod with 

the “normal” R2CuLi reaqentr) . 

2-propyn l-al diethylrcetsl : 

The silylated lithiu cuprate reagent adds reqioselectively to give the linear product in qood 

yields, just as the non silylated lithiu cuprates do 24 , but the former leads to no B-elimi- 

nation (to an allenic ether) at -loo as the latter do when they are handled above -30.. 

An other difference has to be noted : the latter reaqent add both alkyl proups. whereas the 

silylated species transfers only one moiety after 6 hours , and half the second moiety after 12h. 
1 

That syn addition has occurred may be checked in the hydrolysis product : its H NM spectru 

shows a couplirq constant of J=lbHr between the two ethylenic hydrogen atw. Use of the silyl 

copper species Re3SiCH2Cu,MqC1 in ether or TW qiver low yields (15-2(n) of addition product. 

Ethyl propynoate : 

Best yields are obtained fra the silyl copper reaqent prepared frm the Griqnard in ether, but 

as with aliphatic copper reaqents 25 , the stereochemistry is lost throuqh formation of an alleno- 

late intermdiate (Z/E=1/3). 

I-prcpyn 3-01 : 

As with non silylated species 26 
, 

maqnesiu alcoholate. The total 

the lithio cuprate is the best reagent t&en added to 

reqiosrlectivity leads to an interertinq synthon 27 , 

preformed 

which is 

thus prepared in a one stage process. 

Generalization : Case of o-trimethyl rilyl alkyl ccpper reagents 

These higher homoloqs are prepared accordioq to 28 by addition of alkyl lithiu reaqents to vinyl 

rilrnes, and further transformation to a copper derivative in the presence of lithiu salts. or 

of ad&d maqneriu salts : see tablo 6 

Both of these two reagents add reqioselectively to 

The addition to acetylene requires the use of 

substitued silanes. Such beneficial effect of 

carbocupraticm reactions has already been noted 
29 , 

hexyne) failed with these rorqents. 

TABLE 4 - + Y-CmC-H 

ethoxyacetylene. 

three equivalents of CuBr,ZLiCl with these 

an excess of Cu(1) salts in difficult 

but addition to higher terminal alkynes (i.e. 

I Entry I Y I R I n l Product I lime(h)1 Yield %I 

I I I I I I I I -- ----~ 

I 1 I Et0 I Pr ! Cu(LiC1) I J I 1 I 60 I 

I 2 I Et0 I Pr I CuMgClBr) I 2 I 1 I 62 I 

I 3 I H I Pent I CuWgCIEr)al 8 I 2 I 56 I 
- 

I I 

I a : three fold excess of CuBr,ZLiCl I 
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Previous works have shown 
23.30 that *substituted vinyl copper reagents add to elkynes under 

precise conditions. Ue have nor been able to add an o-silylated vinyl copper rragent to ethoxy- 

acetylene 

ms l/ Et-OCWf,TW TRS 

’ % 

9 
N 

Cu,ngBr2 -20°C,2h 

2/ H20 Et0 

The dime is formed in 100% yield eccordinq to GLC, but is obtained in only 66% yield after 

distillation. 

It is not necessary to stabilize the reagent by diwthyl sulfide3’ or trimethylphosphite 32 : the 

reactiocr is fast and totally reqioselective : this bis functionalized dienyl copper reagent 

represents a versatile synthon, presently under study. 

5/ Use of catalytic vaunts of Cu(l) : Addition of@-trimethylsilyl Gripnard reagents to some 

alkynes, under Cu(l) catalysis : 

Ue have selected two exaeples : 1-propyn 3-01 and propynal diethylacetrl. 

It is known26 that Gripnard reagents add to propargylic alcohols in the presence of catalytic 

amounts of Cu(l) salts in an anti fashion. Ue have applied this schew to the case of 

He3SiCH2HgC133 ; the reaction is reqioselective but slow and yields are fair. Use of excess 

of uqnesiu alcoholate or of the Grignard reagent does not improve the yield ; the dianion 

ClMq-CX-CH,Ot+gCl fails to react but the I-silylsted 1-propyn 3-01 also gives the bis 

silylated allylic alcohol (see table 5). 

TABLE 5 - l/ ether, StCuBr 

Y-C4-CH20npBr + lHSCH2MgCl 26h 
> 

21 H20 

Y 

Yz 
MS 

H 

I Entry I Y I Tenp OC IProduct I Yield I 

l-1 I I-1 I 

I1 I H l 0 l 20 1 3 I 46 (55~)~ I 

I 2 I TM ( l 20 ‘2 I 48 (57)a I 

I I 

I a : in parentheses UC yield I 
I I 

OH 

6 
Y 

Propynal diethylscetal is 

amounts of Cu(I) to give 

TM TMS 

Y- OH 
10 
m 

known to react with Gripnard reagents in the presence of catalytic 
34 alkoxyallenes . In the case of lMSCH2~Cl, a similar reaction is 

observed, leading to d-silylated l lkoxyallenes (allones bearinq a TM group on allylic 

position have been already described)“. 

The reaction is slow (see table 6). and use of copper cyanids raises both the rate of the 

reaction and the yield. 
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ThBLE 6 - 1 

lMSCH2h9Cl + KICCHCOEt)2 ,ECUX_4 

ether,-50C T?Et 

5 

I Entry I x I Time Ch) a I 

I I I I 

I 1 I Br I 48 (60) I 

I2 I CN I 62 (80) I 
I I 
I a : of distilled product (in parentheses GLC yield) I 

CONCLUSION - 

a-silylrted primary and secondary orqanocopper and cuprate reagents add to simple and functiona- 

lired slkynes. The reaction is both reqio and stereoselective. q-silylated vinylic copper 

reagents add to ethoxyacetylene. 

A versatile preparation of sllylic silanes, metslled on sp2 carbon is thus attained. 

The catalytic use of copper (1) salts is even possible in the case of proparqylic alcohol or 

propynal acetel leadinp to interestinp synthons besriop both an allylsilane moiety and an 

allylic alcohol (or ellenic ether) moiety. 

EWERIHENTAL 

‘H H(R spectra were recorded on a Jeol IWO0 CCC1 6 ppm frw THS), 13C Wf on a Jr01 FX90 
6ppm frm TM); the quotation (K CO 1 D&S that a trace of 

In the HR tube. IR spectra were ob a1 $ .d 
K CO was added to the 

ed on a Perkin Elmer model 4 25$ spectraeter. CLC 
analysis were performed on a Carlo Erba gas chromatopraph model using a 3pl glass colun (10% 
SE30). 
All reactions are perforwd under a nitrogen stmsphere in a 2SOml flask equiped with a low 
teuperature thermmeter, a mechanical stirrer and a pressure equalizing addition funnel. 

Starting materials 

1-hexyno,2-ethyl propynoate, trimthyl vinylsilane, 
1-propyne3+ol, ethoxyacetylene, 

acetylene are cowercially available. 

described . 
3-trimthylsilyl I-propyne are synthetised as previously 

I-brocw, l~~rimethylsilyl ethylene is prepared accordia to ref.36, CuBr is purified 
in boilinq formic acid . Lil is prepared by reaction of LiH on 1 
The buffer solution used for all hydrolyses is prepared by l ixr 
aqueous solution and nine values of sat aqueous I# Cl solution. 

‘& one value of sat. aronia 

Chlorowthyl trimathylsilane 0% SiCH Cl) is ccmer t . 
and distilled before use. Triae?hyls~lyluthyl uqnesiu chloride is prepared as described 

Ially available and must be dried over Ca$@ 

Use of crushed glass activates the maqn)6iu and allous reproducible yields (~590%); th; 
titration is performed by blatson’s method modified by addition of well amounts of THF to 
solubilise the magoesiu alcoholates 
(-15%) and is stable for months. 

; the Griqnard solution is stored at low temperatures 

Trimethylsilylmethyl lithiu is prepared as described” under an argon atmsphere. Use of 
crushed glass allows reproducible yields (&BOW 
of the Criqnard reagent. 

; titration and storage are identical to those 

2-trimethylsilylwthyl I-hexene:l (table 1 entry 4) 

To a suspension of CuBr (lSmo1, 2.29) and Lil (2Omo1, 2Oml 1N ethereal solution) in ether 
(E&ml) is added at O°C TMSCH npC1 ClSmol, 17ml 0.9N ethereal solution). The mixture first qives 
a yellou precipitate and thin a horoponeous pale preen solution. This solution is stirred at 
-5% for lh. After addition of hexyne (12,5rol, 1.09) the mixture is allowed to warm to +lO*C 
and stirred at this temperature for 1Bh (brown solution) and then hydrolyzed with lOti of 
buffor amonis solution. The l ixture is filtered and decanted ; 
with 10ml sat NaCl and finally dried over I+#0 

thr organic layer is uashod ome 

P 
. The solvent is evaporated and the residue is 

distillated through a 1Oa Viqreux colun to af ord 1.89 (7(n) of pure 1. bp=70°C/10r3(9 
C1Of&Si(170.37) talc. C, 70.50 ; H, 13.01. Found C. 70.40 ; H, 13.03.‘” 
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h 9bc d e f 
Ne3SiCH2-k-;-CM2-CH2-CH3 2 

nn ‘H : Ba(ZH.28,4.6 and 4.8) ; I+c(2H.t,2.0) ; H9(2H,s.l.B) ; Hd ad Har(4H,m,l.4) ; 
Hf(3H,t.0.98) Hh(BH,s.O.OS) 

2-triaethylsilylmathyl I-haxene : 1 Ctsble 1 entry 5) -.- Cv 

To a suspension of CuBr ClSrol, 2.2g) in 501x1 of ether Jre added, at +lOV. 1-1 of PLOEt) 
(2.499). with stirrirq at this tweratura until corOlete solubilirstion occurs (1Omn). To this 
solution Jre added at O°C hexyne (12.5mol ; 1.04) and Be SiCH &Cl (l+l, 17ml ether, 0.9N 
solution). The mixture is stirred during lh, and is r&luxib for 62h ; w obsarvaagrey 
precipitste In a green solution. The mixture is hydrolyzed with an amcnia buffer solution as 
described above, filtered, decanted The organic layer is washed twice with sat. NH Cl and 
dried over npS0 . 

$ 
The crude product’is purified by chromatography Ckieselgel 60. p&) and 

elutad uith hexa e to give 1.89 (7(n) of pure 1, sam product as above. 
N 

2-_trimethylsilylmethyl 1-hexane : 1 (table 2 entry 1) 

70 a solution of C&r (lkrol, 2.29) and PCOEt) (1-l ; 2.499) in 5Cml of ether, is Jddad at 
-2OOC 83(gBr (15mo1, 7.5ml ethareal 2N solute .d) ; the brown solution is stirred during 3Omn ; 
propargylsilane (12.5rol) is added dropwise at -1OOC ; the mixture is stirred at +20°C during 
2Oh Jnd then hydrolyzed and uorked up as ebove lb. Ye obtain 1.29 (50%) of pure 1. 

Cv 

2-trimethylsily!Mthyl 1-hexene : 1 (table 2 entry 2) 
-- --- - 

70 J suspension of CuBr (1’1 ; 2.29) and Lil (2(krrol) in 5hl of ether is added, Jt -20°C, 
etheresl solution of B&k#r (15-l). The green solution is stirred 3Omin ; propargylsilane is 
Jdded dropwise at -lO°C ; the mixture is stirred at -lO°C during lOhr, and then hydrolyzed Jnd 
uorked up Js above la ; we obtein 1.3&W of pure2 

2_ethoxy 3-trimethylsilyl I-propene : 3 
.. -A/ 

To J suspension of CuBr (3Oao1, 4.4g) in 5Oml of ether is added Jt +5’C 3Omol of Ha SiCH &Cl 
(3Cml of 1N ethereal solution) ; after lh freshly distilletad l thoxyscetylane (30-13 is added 
at -4OY (red color) ; the mixture is Stirred 3h at -4OY ( hydrolyzed JS above, filtered, 
decanted ; the orgenic layer is washed twice with sdt. NaCl, dried over K CO 
JvJpOrJtOd. Distillation Jfforded 3.2g (6BX) of pure L bp=60°C/70mHg or 

30De,l;2~.solvsnt is 

H(R ‘H(CC14 ; K2C03) : Ha Jnd Hc(4H,m.4-4.2) ; Itd(ZH.s,l.P) ; HeC3H.t,0.9) ; Hf(PH.s,0.05) ; 

K2C03 1 : six peaks lB4.2(Cb) ; 64.6(C~) ; 27.B(Cc) : 16.BCCd) ; 2.2CCe) ; 

l.l-diethoxy 4-trimthylsilyl 2-butane E : 4 
U 

A solution of (Ha SiCH ) Culi 
JthJrOJl soluticn)3 to b x( 

is prepared by adding Jt -15OC %J SiCH Li 
spenrion of Cul (15mo1, 2.99) in 3kl %f e&er. 

(2orO1, 75ml of 0.4N 
After lh. 3-diathoxy 

1-propyne (1’1, 1.929) is introduced dropuise at -4O’C ; the mixture is Jllowed to uJra to 
-lO°C during 6h, Jnd hydrolyzed with t5Oml of the JmiJ buffer solution, filtered, decantad ; 
the organic lsyer is washed twice with sat. NaCl, dried over Na2C03. Distillation afforded 2.69 
(BOX) of pure 4 : 

d f 
~3SiC~2-C~C%(OCH2CH3)2 : bp=PS’C/l Bm 

Ha(lH,dt.5.85) 
; Ht”&l$t), 1 .:25) 

; Hb(lH.dd.5.4) ; Hc(lH.d,4.85) ; Hd(4H.m.3.5) ; 
; Hc~(PH,s,0.02) ; JHJ_+b=16Hz). 

NM ‘% (CDCl K CO ) : seven pesks ; 131.6CCb) ; 126.3tC~) ; 102.3LCc) ; 60.9(Cd) ; 23.9(b) 
; lS.S(Cf) ; %.7(tg)! 

Ethyl 4-trimthylsilyl 2-butane odta : 5 (E) end (2) 
Y 

To J suspension of CuBr (l-1, 2.29) in TH: (3Bal) are added dropuise at -1OY f9e SiCH It&l 
(1’1. lhl of TH 1N solution). The obtained yrllou pracipitste is cooled to -5O’Cfnd gthyl 
propynoate (1’1) is Jaded ; the l ixturr is stirrad 2h of end treated JS abova. Oistillation 
JffOrdS 1.4g (55%) of J l ixturrA(E) mdz(2). 

9 d c b a e f 
He3SiCH2-CH-CH-COOCH2CH3 :& bp : 70-85Wl8r3(9. 

HTR ‘H : Hc(0.67H,dt,7.18) ; Hc’ (0.33H,dt,6.4ppm) ; HbC0.67H,d,5.76) ; Hb’(0.33H,d,5.72)0 ; He 
and He’(ZH,m,4.2) ; Hd(ZH,d,1.72) ;Hf(3H.t,l.24) ; Hg(PH.s.0.06). 
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2-trirethylsilylmethyl 2-propane l-01 :5 

A solution of We3SiCH ) CuLi 
cool to -2O.C. To this 23 

is prepared as previously describrd for &at -1O.C and rllwd to 
s lution is added the proforwd rlcoholrte solution (addition of Et&& 

(15mo1, THF solution) at -lO°C to KmGCH20h (lksol, 0.849). The mixture is allowed to Yarn to 
rm teqwrture during 18h, hydrolyzed wth 1OW of the usual buffer aaonir solution, 
filtrred, decanted. The organic layer is dried over K2C03, and distillation affords 1.19 (55%) 
of pure 6. 

ebc d 
bp. : 32wo.2uM9 

WI lH (CC1 
HfCPH,s,O.Of~. 

Ns2C03) : b(ZH.Zs.4.85 and 4.95) ; Hc(ZH,s,3.9SJ ; Hd(lH,s,3.OOJ ; He(2H,s,t.48) 

nrc 13c CCOCl K CO 
km spectru3ide 3 

) : 146.6 (Cb) ; 100.6 (Cal ; 66.40!+; 23.2(Ce J ; 1.38(Cf) 
:3143Vl+-1) 8%, 12904 -CH3J 7%. 73Ws3S1 ) 100%. 

2-ethoxy 3-trimethylsilyl I-hexene :L 

A solution of Ne SiCH(Pr)Li is 
triwthylvinyl si!rne Cltil, 

prepared by addition of EtLi (1Omol ethereal solution) to 
19) dissolved in 15Oml of THF at -7O.C. thrn stirrinp at -3O.C 

for lh. To this yollox solution are sddrd l-1 of a CuBr,ZLiCl/TW solution and 
ethoryrcetylene (lorO1). The mixture is stirred during lh and treated as for 6. Distillation 
afforded 19(6(n) of pure 5: N 

d N$i-t$2-Cz2-C!3 ; bp6S°C/20rHg 

CH3-CH20-C.CH2 
b a 

Ha and Hc (4H,m.3.95-3.8) ; l+d, He, Hf and I+9 (8H,m,1.2-1.8) ; Hh (3H, 

IMP l3c (Cot1 : nine perks ; 167.2cCbJ ; 81,.7(Cs) ; 64.9(&c) ; 38.5CCeJ ; 32.3, 24.9, 
17.2 and 16.6%d,:?y$Jand ChJ ; -1.6(Ci). 

3-trimthylsilyl l-octane : 8_ 

A solution of Be SiCHCPentJLi is prepared by addition of n8uLi (10~~~1 ethereal solution) to 
triwthylvinylsi&e dissolved in 7Oml of T)(F (lOmo1, 19) at -7O.C. The reaction is stirred 
during 3h and allowed to uarm to -3O.C durinp lh. To this horogenews solution are added 
fk$l /TW (loo01 titrated solution) and CuBr,2LiCl/TH solution (3til). Acetylene (15~1, 
0.361) is bubbled at -30% into the solution which is allowed to uarm to -2O.C durinp Zh, 
treatwnt as for b 
Distillation afforded 0.99 (56%) of pure 8 : 

d f h 
d Si : CH -C~2-CH2-C~2-CH3 

3 L&H; 
bp..7S°C/15aH9 

WLR ‘Ht7 :b H$lH,.,5.8J ; Hs(ZH,m,S.OJ ; Hc,d.e.f,g (9H,m,l.8-2.1) ; Hh(3H.t,0.96) ; 
Hi(Pv,s,O.O4). 
c(y( c : nine peaks ; 140.6CCb) ; llt.l(Ca) ; 35.3LCcJ ; 32.2, 29.5, 28.8, 23.1(Cd,Ce,Cf,C9) ; 
14.5(ChJ ; -3(Ci). 

2-ethoxy-3 trimethylsilyl 1,3-butsdiem : & 

1-trimethyl silyl l-vinyl magnesiu brcmide (15ro1, 27.8al of 0.54 rol 1-l TW solution) is 
addrd at 0.C to .s suspension of Cu8r (15~~1. 2.29) in 2Oml of TM. The mixture is stirred lh 
(brow precipitate). Ethoxyrcetylena (12.5mo1, 0.99) is slowly added at 0.C to this l ixture 
CexotheMc reaction) uhich turns dark grow, and is stirrrd at -2O.C during 2h and worked ~9 as 
for 6. Oistilletion afforded 1.49 (60%) of purea: 

Nd c bf ,9 

CH3-CH2~-&;~3 
bp..60°C/12wH9 

w5R 'H (CC1 
Hd(3HJJ.25f" 

K2C03) : He(ZH,Zd,6.05 and 5.35) ; Ha(ZH.Zd,4.10-3.85) ; k(2H.q.3.70) ; 

2-trimthylsilylmethyl 2-propene l-01 : 6 (use of a catalytic amount of Cull 
Y 

To a solution of propargylic alcohol ClSllllwl, 0.849) in SW ether is added at -1O.C an EWg8r 
ethereal solution (15wol) (white precipitate). Cu8r (l-1, 0.29) and Ha SiCH I+$1 (l-1 
ethereal solution) are then introduced. The solution is allowed to wan to r & t& erature for 
26h. After usual work up Jnd distillstion purr 6 is obtained. 

N 
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3-triwthylsilyl 2-trirthylsilylwthyl 2 propane-l-o1 : 12 

Uith 3-triwthylsilyl 2-prcpyne l-01, the sa procedurr as above is carried wt. Distillaticm 
affordad 1.39 of pure 12 : d f 

:3Si,b l ,CH2Si(k3 

H 
/C-C 

\tH OH 
bp - b!PC/O.21)(9 

Mm ‘Hml 
c2 9 

O.ZS],; “f&.s~?:~11 
: HbClH,s,5.40) ; Hc(ZH,s,4.0) ; Hp(lH.s.3.60) ; HdCZH,s,l.PO) ; HeCPH.s, 

ZCfJ 
C (CDC13. Na2C03) : six praks ; 157.9CCaJ ; 118.bCC.b) ; 69.7(h) ; 25.bCCd) ; 1.8CCe) ; 

1:ethoxy 4-trimethylsilyl 1,2-butsdirne : 11 
ry 

To a solution of 2 prcpyn-la1 diothylacotel (1’1) in -1 of ether are introduced at -5’C 
CuCN(l.Srol) and EtH#r (1-l ethereal solution). The l ixturr (yellou precipitate) is stirred 
at -5OC during 4h and worked up as previously. Distillation afforded 1.89 (62%) of pure z : 

Me3SiC:2-C~~pOC:2C;3 ; bp I 72vC/lw ; I.R. neat ca -l (195ou-1) 

m 'HCCOCP 
Hf (3H f,’ .2J3’; ,,9?spa.‘o5i. 

Hd(lH,d,b.9) ; hb(lH,dt,b.OJ ; He(2H,q,3.9) ; HaCZH.d.1.45) ; 

Im ‘c : seven peaks ; 193.7CCc) ; 120.7CCd) ; 120.4CCbJ ; b4.4CCe) ; 22.9CCaJ ; 15.8CCfJ ; 
-1 (C9). 
Mess spectrum We) : 171 CH*+lJ 4%. 73Me3Si*J 100%. 

Acknowleddpewots : 
lh thank Dr A. Alexekis for fruitful discussions and the C.N.R.S. (U.A. 473) for financial 
sqport and for a grant to one of us. 

REFERENCES - 

1. 

2. 
3. 
4. 
5. 

:: 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 

lb. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

:z: 

27. 
28. 
29. 

::: 

::: 
34. 
35. 

Part 28. C. Germon, A. Alexakis, J.F. Norment. Alkenyl copper derivatives. Stereospocific 
synthesis of tertiary allylic mines of E or 2 confipuration, Bull. Sot. Chir. Fr. 11, 377 
(1964) 
Part of the Thesis of J.P. Foulon, University of Paris 6 (1985) 
T.H. Ghan, 1. Fleming, Synthesis 761 (1979) 
E.U. Colvin “Silicon in Orpanic Synthesis” Ed. Butterworths Londcm (1981) 
P.D. Mapnus, 1. Sarkar, S. Ojuric, Ccaprehensive Organowtallic Ctmmistry, Ed. Sir 6. 
Uilkinson, Pegamn Press Oxford 7 515 (1982) 
U.P. Ueber “Silicon Reaponts for &panic Synthesis” Springer Verla9 Ed. (1983) 
H. Nishiyws, H. Yokoyama, S. Neriutsu, K. ltoh, Tetrahedron Letters 23 1267 (1982) 
B.M. Trost. O.M.T. Wan, J. Amr. Chem. Sot. 104 3733 (1982) 
H. Nishiyau. 5. Nariutsu, K. ltoh, TetrahedG Lettrrs 22 5289 (1981) 
B.M. Trost, B.P. Coppola, J. ker. CM. Sot. 104 6879 Cl9%2) 
A. Hinato. K. Suzuki, K. Tanao, Il. Kurds, TetGedron Letters 25 83 (1984) 
E.1. Negishi, F.T. Luo. C.L. Rand, letrahrdron Letters 23 27 (lm2) 
See also 6. Zueifel, J.A. Miller, Organic Reactions 32,375 (1984) 
N. Nishiyama, H. Sasaki, K. ltoh, Chr. Letters 905~981) 

preliminary crlnication : M. Bourgain-CorerSon, J.P. Foulon, J.F. Normant, 
fzrahedron Letters 24 5077 (1983) 
P. Magnus, Actualit67himique 7 Juin Juillet (1980) 
P. Shiori, Chem. Pharm. Bull. 30 3380 (1982) 
J.U. Comolly, 6. Urry. lnorg.~hem. 2 645 (1963) 
C.P. Casey, C.R. Jones, H. lukada, J.-Orp. Chew 46, 2089 (1981) 
M.F. Lappert. R. Pearce, J. Chem. Sot. Chr. Con. 24 (1973) 
Ft. )bntury, B. Psaw, J. 6or6, Tetrahedron Letters 21, lb3 (1980) 
B.M. Trost. M. Shimizu. J. Amer. Chw. Sot. 104 429971982) . 
A. Alexakis. 6. Cahier. J.F. Normant. J. VilEras. Bull. Sot. Chin. Fr. 11 693 (1977) 
A. Alexakis; A. Comer&, C. Coulentianos, J.F. Normant, Tetrahedron 40 715 (1984) 
J. Klein, R. Levene, J. Chem. Sot. Perkin 11 1971 (1973) 
J.G. Duboudin, B. Jousseaw, A. Alexakis, C. Cahiez, J. Villieras, J.F. Moment, C.R. Acad. 
SC. Paris, serie C 285 29 (1977) 
B.H. Trost, D.H.T. En, T.N. Nanninps, Orpanic Syntheses 62 58 (1984) 
P.F. Hudrlik. D. Petersocr. Tetrahedron Letters 1133 (1974)- 
H. Uestmijze; J. Heijer, i.J.1. Bar, P. Verwrr, Rec. lrav. Chim. pays Bas 9s 306 (1976) 
M. Furber, R. Taylor, 5. Burford. Tetrahedrocr Letters 26 3285 (1985) 
A.F. Sviridov. M.S. Ermlrnko. O.V. Yashurnski. N.K. I&.hotkov, Tetrahedron Letters 24 4359 
(1983) 

- 

M. Ohayashi, K. Utieoto. H. Nokraki, 1. Orprncmet. Chw. 177 145 (1979) 
J.6. Duboudin. (private comunication) perfomad the sawieaction independentlY 
C. Tadeu, P. Ve-mr, 1. Heijer, L. Brandsme, Rec. Trav. Chim. Pays B& 95 bbv(197b) 
L. Brandsma, M.D. Verkruysso, Synthesrs of Acotylws, Allenes and CuulSSios. A laboratory 
rev. annual Ed. Elsovier (1981) 

36. T.H. Ghan, U. Wychajlouskij, 8.5. Ong, D.N. Harpp. J. Orp. Chr. 43 1526 (1978) 
37. For aoalopous purification. sea L. Mipiniac-Enoizrleau : thosis, Uiiiversity of Paris (1962) 
38. M.O. Taylor, L.R. 6rant, J. hr. Chem. Sot. 77 1507 (1955) 
39. S.C. Uatson. J.F. Eastham. J. Orgammet. Chem~~. lb5 (1976). 


