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Abstract - a silylated organocopper reagents add regio- and stereo-
selectively to alkynes. Experimental procedures (temperature, solvent,
ligands, main group metal salts) are highly dependent on the structure
of the various simple or functionalized alkynes.

Allylsilanes are important agents in organic synthesis, their chemistry has been reviewed, these
last years3'6. In order to enhance their synthetic potential, allylic silanes, metalled on one

7-1
12,13

of the two spz carbon atoms have been prepared (i) from the corresponding halo derivatives
or by (ii}) carbometallation of alkynes bearing a silyl substituent on propargylic position
The carbocupration by trimethylsilylmethyl copper of a very electrophilic substrate (dimethyl
2-butyn dioate) has been disclosod“.

We have studied the scope of such carbocupration on various simple alkynes according to the
following scheme :

H(R)
|
TMS-CH-Cu,MX + Y-CRC-H—)THS-CH Cu,MX
A(R) N C C/
7 ~N
Y H
M : MgCl,MgBr,Li
T™S Heasi
X : halogen
Y : hydrocarbon chain or function

The optimum conditions for the addition to 1-hexyne have been studied first, and then extended
to functionslized alkynes“.
RESULTS and DISCUSSION -

1/ Preparation of the organocopper reagent

351CM2!19C1 can be proparod from the commercially available chloromethyl silane in ether,
THF 6. or dibutyl othar . Uu of crushed glass for the activation of magnesium has a powerful
1389
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2/

1t

as
In

3/

effect and allows reproducible yields in ether as well as in THF (290%).

HeasiCNZLi can be prepsred in pontanow)othor orTW” ; our best results come from the use of
freshly cut pieces of Li (2% Na content) and crushed glass in ether between 25 and 30°C,
yields y80%) .

The organocopper reagent is prepared from Cul in ethorzo (with the lithium reagent) and from
CuBr in THF at room temperature with the Grignard ruqent21. The latter can also be prepared
in ether, from CuBr at -10°C, yielding a yellow precipitate which dissolves completely in the
presence of lithium iodide.

The lithium cuprate is prepared from Cul in ether (purple solution), the transformation is
quantitative at -10°C within & few minutes.

Carbocupration of 1-hexyne

The results quoted in table 1 show that the best conditions are obtained with the Grignard
derived alkyl copper species in the presence of Lil or P(OEt)3 in ether. Lithium iodide
speeds up the reaction, and magnesium salts are required for the addition reaction.

Addition of lithium bromide destabilizes the formed vinyl copper species (leading to a
symetrical diene). Adding dimethyl sulfide slows down the rate of addition. As for lithip-

a/ yield of distilled product
| b/ performed in THF
| c/ all copper reagents are prepared from CuBr except this one froa Cul

and magnesio-cuprates, they both fail to react. ’
TABLE 1 - Addition of trimethylsilylmethylcopper reagents to 1-hexyne
™S
Bu-C=C-H ™ cumx M0 1
“TMS-CH,-Cu®' X ———— —>../ — ~
ether Bu Bu

| Entry | Reagent | Ligand | Temp °C|Time (h)| VYield % |

I | | | I I i

I 1 | THSCMZCu,HqCIBr | none | =13 | 72 | 40 |

| 2 | " | LiBr | -10 | 19 | 27 |

| 3 | " | HeZS | 20 | 48 | 17 |

| 4 | " }oLil | <0 | 18 | 78 |

I ) | " | P(OEL), | +35 | 62 | 78 |

| 6 | (THSCMZ)ZCu‘!qG | LiBr | 20 | 24 | 0 |
b7 1 (TMSCHy),Culi | none € | «20 | 24 | 0 [

I I

| I

I

|

I

is worthy of note that not only the starting silylated organocopper is unusually stable as

quoted by Lapportzo, but also is the derived y-silylated vinyl copper which resists temperatures

high as +15°C (vinyl copper species usually decompose above -10°C).
ether, the addition is totally regioselective, and also stereoselective as shown infra.

Carbocupration of acetylene

Due to the volatility of trimethylallylsilane, the vinylcopper reagent obtained by carbo-
cupration of acetylene has been oxydized by cupric ions following Trostzz. Among the various
silylated methyl copper reagents, only HoasiCNZCu.HqCIBr adds to acetylene in ether, in the
presence of Lil or P(OEt)s.
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H-CBC-H, ether Cu,MqgC1Br ™S
l / CuCl
TMSCM Cu,MgC18r —mMmMmm—9 ._Z._) Y

P(OEt) or Lil

2LiCl,THF
The corresponding lithio cuprate does not add in ether, but metallates acetylene instead.

Inspection of the NMR spectrum of the 1,6-bistrimethylsilyl

stereochemistry which implies that syn addition has occurred.

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

2,4-hexadiene shows a 2,2

Methylalanation of propargyltrimethylsilane has been shown to lead to the corresponding

allylsilano10 A generalization of this reacti

according to table 2.

TABLE 2 - Carbocupration of propargyltrimethylsilane

BuCu,Hqﬁrz —__) 5-)—<

on

is obtained with alkylcopper

a/ yield of hydrolyzed product after distillation

ether
| Entry | Ligand | T°C | Time(h) | Yield % ?
| | | | |
| I | I |
b1 1 POE), | 20 | 20 | so
| I | | i
2 1Ll | =10 | 10 | se
|
I
I

reagents

In this case, the starting alkylcopper resgents are unstable, and use of ligands is required.

Lil hss & pronounced accelerating effect and regioselectivity is total.

Reagent 2(E) is less stable than its (Z)isomer, but both are more stable than non silylated

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

¥silylated alkyne, both stereoisomers of (E) and (2)

prepared.
4/ Generalization : addition to functionalized alkyn

s

We have studied four distinct cases
propynoate, and 1-propyn 3-ol.

TABLE 3 - Addition of "THSCHZCu" to functionslized alkynes in ether

reagent,

or a

y-silylated vinyl reagents may be

ethoxyacetylene, 2-propyn 1-al diethylacetal,

ethyl

Entry | Alkyne | Reagent |  Temp°C IT\-o(h)IProduct | Yieldw |
i | | i | |
1 | | | | |
1 | H-CaC-OEt | THSCH,Cu,MgC1Br | -40 | | 3 1 8
2 | H-CC-CH(OEt), | (TMSCH.),Culi | -0 | | 4 | 80
2 2°2 ~r
3 | H-CwC-COOEt | TNSCNZCu.Hquar i -50 | | ‘E‘ | 59
4 | H-CEC-CH, OMgBr | (TMSCH,) cuLi® | -20,+20 | 18 | é | 50
2 2’2 S

a/ after hydrolysis
b/ 2/€E=1/3
c/ in THF /ether (1/3)
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™S ™s

MS TMS,
—C .L\: —\=dwcooet —//
—i H(OEL),

3 Oet ) ?——ON
-~

Ethoxyscetylene :

The best reagent is the organocopper species derived from the Grignard rnqontzgl.il accelerates
the reaction (2h) to give the same yield. In this case, THF or ether behave similarly. The
organocopper derived from the parent lithium compound gives only metallation of the terminal sp
carbon, and the lithium cuprates initiate a polymerisation reaction (which is not observed with
the “"normal” RZCuLi reagents) .

2-propyn 1-al diethylacetal :

The silylated lithium cuprate reagent adds regioselectively to give the linear product in good
yields, just as the non silylated lithium cuprates doz‘, but the former leads to no B-elimi-
nation (to an allenic ether) at -10° as the latter do when they are hendled above -30°.

An other difference has to be noted : the latter reagent add both alkyl groups, whereas the
silylated species transfers only one moiety after 6 hours, and half the second moiety after 12h.
That syn addition has occurred may be checked in the hydrolysis product : its 1H NMR spectrum
shows a coupling constant of J=16Hz between the two ethylenic hydrogen atoms. Use of the silyl
copper species HoasiCHZCu.HqCI in ether or THF gives low yields (15-20%) of addition product.

Ethyl propynoate :

Best yields are obtained from the silyl copper reagent prepared from the Grignard in ether, but
as with aliphatic copper roaqontszs, the stereochemistry is lost through formation of an alleno-
late intermediate (Z/€=1/3).

1-propyn 3-ol :

As with non silylated specieszo, the lithio cuprate is the best reagent when added to preformed
magnesium alcoholate. The total regioselectivity leads to an interesting synthon27, which is
thus prepared in a one stage process.

Generalization : Case of a-trimethyl silyl alkyl copper reagents

These higher homologs are prepared according toz by addition of alkyl lithium reagents to vinyl
silanes, and further transformation to a copper derivative in the presence of lithium salts, or
of added magnesium salts : see table 4.

Both of these two reagents add regioselectively to ethoxyacetylene.

The addition to acetylene requires the use of three equivalents of CuBr,2LiCl with these
substitued silanes. Such beneficial effect of an excess of Cu(l) salts in difficult
carbocupration reactions has already been notodzq. but addition to higher terminal alkynes (i.e.
hexyne) failed with these reagents.

™S
TABLE 4 - R-CH-THS o Y-CHC-H ¥, B0, ran(
M =20° y>_
| Entry | Y | R | M | Product | Time(h)| Yield %|
| | | | | I | |
| 1 | E | Pr lCultic) I Z | 1 1 60 |
i 2 | Et0 | Pr | Cu(MgClBr) | 20 1 | 62 |
| 3 | H | Pent | Cu(MgClBr)?| 8 | 2 | s& |
a4

| |
| |

a : three fold excess of CuBr,2LiCl
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Previous works have shoun23'3°

that o-substituted vinyl copper reagents add to alkynes under
precise conditions. We have now been able to add an a-silylated vinyl copper reagent to ethoxy-

acetylene

™S 1/ Et-OCWCH,THF ™s
—~
Cu, MgBr, -20°C, 2h
2/ W0 £t0

The diene is formed in 100N yield according to GLC, but is obtained in only 66% yield after
distillation.
32 : the

reaction is fast and totally regioselective : this bis functionalized dienyl copper reagent

1t is not necessary to stabilize the reagent by dimethyl wlfide31 or trimethylphosphite
represents a versatile synthon, presently under study.

5/ Use_of catalytic amounts of Cu(l) : Addition of o -trimethylsilyl Grignard reagents to some
alkynes, under Cu(l) catalysis :

We have selected two examples : 1-propyn 3-ol and propynal diethylacetal.

It is knounz6

that Grignard reagents add to propargylic alcohols in the presence of catalytic
amounts of Cu(l) salts in an anti fashion. We have applied this scheme to the case of
HoasiCN2H9C133 ; the reaction is regioselective but slow and yields are fair. Use of excess
of magnesium alcoholate or of the Grignard reagent does not improve the yield ; the dianion
ClHq-CEC-CMZOMqCI fails to react but the 1-silylated 1-propyn 3-0l also gives the bis

silylated allylic alcohol (see table S).

TABLE § - 1/ ether, SXCuBr Y Ms
Y-CEC-CH,0MgBr + TMSCH,MgC1 .__3""_)
2/ H,0 H
Entry | Y | Temp °C  |Product | Yield
| | | |
VoL oM 0w 16 1 4 (59)°
| TMS | +20 | 10 | 48 (57)*
~

a8 : in parentheses GLC yield

TMS TMS ™S
=\/:on \—-C)H
6 10
~ Va4

Propynal diethylacetal is known to react with Grignard reagents in the presence of catalytic
amounts of Cu(l) to give alkoxyallenes3‘. In the case of TNSCN2H9C1. a similar reaction is
observed, leading to &-silylated alkoxyallenes (allenes bearing a TMS group on allylic
position have been already describod)21.

The reaction is slow (see table &), and use of copper cyanide raises both the rate of the
reaction and the yield.
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TABLE 6 - TNS_\-
10% CuX
THSCH,MGC1 + HCRCCH(0EE), — -7 -
ether,-5°C 0ttt
1
~
| Entry | X | Time (h) ® |
| | | ]
| 1 | Br | 48 (60) |
| 2 | CN | 62 (80) |
| |
| a : of distilled product (in parentheses GLC yield) |
| |
CONCLUSION -

a-silylated primary and secondary organocopper and cuprate reagents add to simple and functiona-
lized alkynes. The reaction is both regio and stereoselective. g -silylated vinylic copper
reagents add to ethoxyacetylene.

A versatile preparation of allylic silanes, metalled on sp2 carbon is thus attained.

The catalytic use of copper (1) salts is even possible in the case of propargylic alcohol or
propynal acetal leading to interesting synthons bearing both an allylsilane moiety and an
allylic alcohol (or allenic ether) moiety.

EXPERIMENTAL

1N NMR spectra were recorded on a Jeol MH100 (CCl,, & ppa from TMS), 13C NMR on a Jeol FX90
(COC1,, &ppm from TMS); the quotation (K., CO.) nﬂns that a trace of KZCO was added to the
sa-pla in the NMR tube. IR spectra were obfaifled on a Perkin Elmer model 453 spectrometer. GLC
analysis were performed on a Carlo Erba gas chromatograph model using a 3a glass column (10%
SE30).

All reactions are performed under a nitrogen atmosphere in a 250ml flask equiped with a low
temperature thermometer, a mechanical stirrer and a pressure equalizing addition funnel.

Starting materials

1-hexyne,2-ethyl propyncate, trimethyl vinylsilane, acetylene are commercially available.
1-propyn0353-ol, ethoxyacetylene, 3-trimethylsilyl 1-propyne are synthetised as previously
described™ . 1-bromo 13’rilothylsilyl ethylene is prepared accordigﬂ to ref.36, CuBr is purified
in boiling formic acid™ . Lil is prepared by reaction of LiH on I.°°.

The buffer solution used for all hydrolyses is prepared by mixi one volume of sat. ammonia
aqueous solution and nine volumes of sat aqueous NHM,C1 solution.

Chloromethyl trimethylsilane (Me.SiCH.Cl) is couoréially available and must be dried over Ca“;
and distilled before use. Trin&yls?lyluthyl magnesium chloride is prepared as described .
Use of crushed glass activates the uqmiuﬂ and allows reproducible yields (290%); the
titration is performed by Watson's method” modified by addition of small amounts of THF to
solubilise the magnesium alcoholates ; the Grignard solution is stored at low temperatures
(-15°C) and is stable for months. 19

Trimethylsilylmethyl lithium is prepared as described under an argon atmosphere. Use of
crushed glass allows reproducible yields (=280%) ; titration and storage are identical to those
of the Grignard reagent.

2-trimethylsilylmethyl 1-hexene;1 (table 1 entry 4)
la d

To a suspension of CuBr (15mmol, 2.29) and Lil (20mmol, 20ml 1IN ethereal solution) in ether
(50m1) is added at 0°C TMSCH.MgCl (15mm0l, 17ml 0,9N ethereal solution). The mixture first gives
a8 yellow precipitate and thgn a homogeneous pale green solution. This solution is stirred at
-5°C for 1h. After addition of hexyne (12,5mmo0l, 1.09) the amixture is allowed to warm to +310°C
and stirred at this temperature for 18h (brown solution) and then hydrolyzed with 100ml of
buffer ammonia solution. The mixture is filtered and decanted ; the organic layer is washed once
with 10ml sat NaCl and finally dried over MgSO,. The solvent is evaporated and the residue is
distillated through a 10cm Vigreux column to afford 1.8g (78%) of pure 1. bp=70°C/10mmHg
C1o${2§i(170.37) calc. C, 70.50 ; H, 13.01, Found C, 70.40 ; M, 13.03."V
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h 9 b c d e f
Ho351CM2-§;CN2-CN2-CN2-CH3 ’\11
2a
NMR T : Ha(2H,23,4.6 and 4.8) ; Hc(2H,t,2.0) ; Hg(2H,s,1.8) ; Hd and He(aH,m,1.4) ;

Hf(3H,t,0.98) Hh{9M,s,0.05)

2-trimethylsilylmethyl 1-hexene : 1 (table 1 entry 5)
i -~

To a suspension of CuBr (15mmol, 2.2g) in 50ml of ether are added, at +10°C, 15mmol of P(OEt)
(2.49g), with stirring at this temperature until complete solubilisation occurs (10mn). To thig
solution are added at 0°C hexyne (12.5amol ; 1.0g) and Me.SiCH,MgCl (15mmol, 17ml ether, O0.9N
solution). The mixture is stirred during 1h, and is n;lux&! for 62h ; we observeagrey
precipitate in a green solution. The mixture is hydrolyzed with an ammonia buffer solution as
described above, filtered, decanted . The organic layer is washed twice with sat. NH,C1 and
dried over MgSO,. The crude product is purified by chromatography (kieselgel 60, pu-‘l) and
eluted with hexahe to give 1.8g (78%) of pure 1, same product as above.
~

2-trimethylsilylmethyl 1-hexene : 1 (table 2 entry 1)

To a solution of CuBr (15emol, 2.29) and P(OEt), (15amol ; 2.49g) in SOml of ether, is added at
~-20°C BuMgBr (15mmol, 7.5m1 ethereal 2N solutioﬁ) ; the brown solution is stirred during 30mn ;
propargylsilane (12.5emol) is added dropwise at -10°C ; the mixture is stirred at +20°C during
20h and then hydrolyzed and worked up as above 1b. We obtain 1.2g (50%) of pure 1.

lad

2-trimethylsilylmethyl 1-hexene : 1 (table 2 entry 2)
To a suspension of CuBr (15mmol ; 2.2g) and Li]l (20mmol) in S0ml of ether is added, at -20°C,
ethereal solution of BuMgBr (15smol). The green solution is stirred 30min ; propargylsilane is
added dropwise at -10°C ; the mixture is stirred at -10°C during 10hr, and then hydrolyzed and
worked up as above 1a ; we obtain 1.3,66%) of pure 1,

2-ethoxy 3-trimethylsilyl 1-propene 2’

To a suspension of CuBr (30mmol, 4.4g) in 50ml of ether is added at +5°C 30mmol of Me SiCH,MgCl
(30m1 of IN ethereal solution) ; after 1h freshly distillated ethoxyacetylene (30-01)’ is gddod
at -40°C (red color) ; the mixture is stirred 3h at -40°C, hydrolyzed as above, filtered,
decanted ; the organic layer is washed twice with sat. NaCl, dried over X, CO, ; the solvent is
evaporated. Distillation afforded 3.2g (68%) of pure 2’ bp=60°C/70mmHg or 30"6/12-#49.

f d b ¢ e
He351CHg-E-0CN2-CH

2
",

3

MR TH(CCI, § K)C04) : Ha and Hc(dH,m,d-4.2) ; HA(2H,s,1.9) ; He(3H,,0.9) ; Hf(94,5,0.05) ;
MR 30 (DC1,, K,C0.) : six peaks 164.2(Cb) ; 64.6(Ca) ; 27.8(Ce) ; 16.8(Cd) ; 2.2(Ce) :
0.3(Cf). 3 2

1.1-diethoxy 4-trimethylsilyl 2-butene E ::/

A solution of (Me,SiCH ), Culi is prepared by adding at -15°C Me.SiCH Li (20mmol, 75=1 of O0,4N
ethereal .'.olution)3 to azﬁxspension of Cul (15amol, 2.9g) in 35al %f e&er. After 1h, 3-diethoxy
1-propyne (15emol, 1.929) is introduced dropwise at -40°C ; the mixture is allowed to warm to
-10°C during 6h, and hydrolyzed with 150ml of the ammonia buffer solution, filtered, decanted ;
the organic layer is washed twice with sat. NaCl, dried over N02C03. Distillation afforded 2.6g
(80%) of pure 4 :

a bYc¢ d f
2-CN-CH-CN(0CH2CM3)2 ; bp=95°C/18mmHg
NMR 1H(CC1 , K,C0.) : Ha(1H,dt,5.85) ; Hb(1H,dd,5.4) ; Hc(1M,d,4.85) ; MNd(4H,m,3.5) ;
He(2H,0,1.53"; HFGHX,1.25) ; Hg(9H,5,0.02) ; J, 4 =16H2).

NMR 13C (cocl,, K C03) . seven peaks ; 131.6(Cb) ; 126.3(Ca) ; 102.3(Cc) ; 60.9(Cd) ; 23.9(Ce)
; 15.5(ct) ; 3.7(6g)3

9 e
HeasiCH

Ethyl 4-trimethylsilyl 2-butene oate : 5 (E) and (2)
A

To a suspension of CuBr (15smol, 2.29) in THF (30ml) are added dropwise at -10°C HessiCM MgCl
(15mm01, 15m1 of THF 1N solution). The obtained yellow precipitate is cooled to -50°C “and Gthyl
propynoate (15amol) is added ; the mixture is stirred 2h of and treated as above. Distillation
affords 1.49 (55%) of a mixture S(E) and 5'(2).
9 d ¢ b a e ¢ -~ ~
F"oasiCMZ-CM-CN-COOCNZCN3 : 5. bp : 70-85°C/18amMg.

-~
MR TH : HC(0.67H,dt,7.18) ; Mc' (0.33H,dt,6.4ppm) ; WD(0.67H,d,5.76) ; Hb'(0.33H,d,5.72H)
and He'(2H,m,4.2) ; Hd(2H,d,1.72) ;Hf(3H,t,1.24) ; Hg(9H,s,0.06).

: He
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2-trimethylsilylmethyl 2-propene 1-ol ‘,9,

A solution of (HoasiCNZ) Culi is prepared as previously described for 4 at -10°C and allowed to
cool to -20°C. To this s%lution is added the preformed alcoholate solution (addition of EtMgBr
(15amo0l, THF solution) at -10°C to HCeC-CH_OH (15smo0l, 0.84g). The mixture is allowed to warm to
room temperature during 18h, hydrolyzed “with 100ml of the wusual buffer ammonia solution,
filtered, decanted. The organic layer is dried over K CO,, and distillation affords 1.1¢ (55%)
of pure 6. 273
~ f e bc d
Me_ SiCH -C-CH -OH bp. : 32°C/0.2mmHg
R R

R TH (cc1,, N02C03) : Ha(2H,23,4.85 and 4.95) ; Hc(2H,s5,3.95) ; Hd(1H,s,3.00) ; He(2H,s,1.48)
Hf(9H,s,0.08) .

R 3¢ (coc1,, K.,C0,) : 146.6 (CB) ; 106.6 (Ca) ; 66.4(Cc) ; 23.2(Ce ) ; 1.38(Cf)

Mass spectrum’(m/ef :3143(M*-1) BY, 120(N°-CH;) 7%, 73(Me,Si*) 100%.

2-ethoxy 3-trimethylsilyl 1-hexene :’Z/

A solution of Me,SiCH(Pr)Li is prepared by addition of EtLi (10mmol ethereal solution) to
trimethylvinyl si?ane (10mmol, 1g) dissolved in 150m1 of THF at -70°C, then stirring at -30°C
for 1h. To this yellow solution are added 10mmol of a CuBr,2LiCl/THF solution and
ethoxyacetylene (10mmol). The mixture is stirred during 1h and treated as for 6. Distillation
afforded 1g{60%) of pure 7,: ns

i e f g h
Me.S1-CH-CH, -CH,-CH, ;

4 @ i 27723

CH,-CH,0-C=CH
372 b .2

bp=65°C/20mmHg

NMR 1H (CCl,, Na,CO,) : Ha and Hc (4H,m,3.95-3.8) ; Hd, He, Hf and Hg (BH,m,1.2-1.8) ; Hh (3H,
s,0.9) ; Hif‘m,s.a.oa).

NMR 13C (C0C1,, K,CO,) : nine peaks ; 167.2(Cb) ; 81.7(Ca) ; 64.9(Cc) ; 38.5(Ce) ; 32.3, 24.9,
17.2 and 16.68Cd,C$,C3 and Ch) ; -1.6(Ci).

3-trimethylsilyl 1-octene : 8
A/

A solution of Me,SiCH(Pent)Li is prepared by addition of nBulLi (10mmol ethereal solution) to
trinthylvinylsit%m dissolved in 70ml of THF (10mmol, 1g) at -70°C. The reaction is stirred
during 3h and allowed to warm to -30°C during 1h. To this homogeneous solution are added
MgCl,/THF (10mmol titrated solution) and CuBr,2LiC1/THF solution (30mmol). Acetylene (15mmol,
0.36%) is bubbled at -30°C into the solution which is allowed to warm to -20°C during 2h,
treatment as for
Distillation afforded 0.99 (56%) of pure 8 :

i cd e f g h ~

Mo GH-CH,~CH~Ci,~CHy-Chy bp.=75°C/15mmHg
2
b a
W W7 . wb(1H,m,5.8) ; Ha(2H,m,5.0) ; Hc,d,e,f,g (9H,m,1.8-2.1) ; Hh(3H,t,0.96) ;
Hi(94y5,0.04).
MR 13" nine peaks ; 140.6(Cb) ; 112.1(Ca) ; 35.3(Cc) ; 32.2, 29.5, 28.8, 23.1(Cd,Ce,Cf,Cq) ;

14.5(Ch) ; -3(Ci).

2-ethoxy-3 trimethylsilyl 1,3-butadiene :"L

1-trimethyl silyl 1-vinyl magnesium bromide (15mmol, 27.8al of 0.54 mmol 1'1 THF solution) is
added at 0°C to a suspension of CuBr (15mmol, 2.29) in 20ml of THF. The mixture is stirred 1h
(brown precipitate). Ethoxyacetylene (12.5smol, 0.9g) is slowly added at 0°C to this mixture
(exothermic reaction) which turns dark green, and is stirred at -20°C during 2h and worked up as
for 6. Distillation afforded 1.4g (60%) of pure 9 :
~Yd ¢ bt g ;
CH,~CH,0-C-C-SiMe bp.=60°C/12meHg
372, én}uze 3

NMR W (cCt K,C0,) : He(2H,2d,6.05 and 5.35) ; Ha(2H,2d,4.10-3.85) ; Hc(2H,q,3.70) :

M(3N.t,1.25f" 23

2-trimethylsilylmethyl 2-propene 1-0l : 6 (use of a catalytic amount of Cul)
~s

To a solution of propargylic alcohol (15mmol, 0.84g) in 50ml ether is added at -10°C an EtMgBr
ethereal solution (15amol) (white precipitate). CuBr (15mmo0l, 0.2g) and Me,S5iCH,MgCl (15mmol
ethereal solution) are then introduced. The solution is allowed to warm to r tt‘percturo for
26h. After usual work up and distillation pure 6 is obtained.

~o
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3-trimethylsilyl 2-trimethylsilylmethyl 2 propens-1-ol : 19/

With 3-trimethylsilyl 2-propyne 1-0l, the same procedure as sbove is carried out. Distillation
afforded 1.3g of pure 10 : d f
" MeSi_ b a_CH,SiMe

.
H CH, oM
g
NMR 1N(C0C1 , Nazco ) : Hb(1H,3,5.40) ; Hc(2H,s,4.0) ; Hg(1H,s,3.60) ; Hd(2H,s,1.90) ; He(9H,s,
0.25),; Hr(dH,s,0%083.
NMR '°C (CDC1,, Na,C0,) : six peaks ; 157.9(Ca) ; 118.6(Cb) ; 69.7(Cc) ; 25.6(Cd) ; 1.8(Ce) ;
0.7¢cpy. 3 23
1-ethoxy 4-trimethylsilyl 1,2-butadiene : ]\1/

3 bp = 65°C/0.2mmHg

To a solution of 2 propyn-lal diethylacetal (15amol) in S0ml of ether are introduced at -5°C
CuCN(1.5mmol) and EtMgBr (15amo0l ethereal solution). The mixture (yellow precipitate) is stirred
at -5°C during 4h and worked up as previously. Distillation afforded 1.8g (62%) of pure 1\1/ :

Me,SiCH,-CHeCaCH-OCH.CH, ; bp = 72°C/1SmaHg ; 1.R. neat cm™ ' (1950ca™")
7 93 az bec d 02 f3

NMR 'H(CDC1., NOZCO) ; Hd(1H,d,6.9) ; Hb(1H,dt,6.0) ; He(2H,q,3.9) ; Ha(2H,d,1.45) ;

Hf(3M1§,1.2)3; Hg(9H s, 0.05) .

R C : seven peaks ; 193.7(Cc) ; 120.7(Cd) ; 120.4(Cb) ; 64.4(Ce) ; 22.9(Ca) ; 15.8(Cf) ;

-1(Cq).

Mass spectrum (m/e) : 171(M%+1) 4%, 73(H03$i’) 100%.
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