
Te?rd&m Vd. 4l. No. 5. pa. I)99 IO MO& IW6 

Pm*dmGwalCbmin 

VINYL CWPER cxAIVATIYES 30' 
REACTIVITY OF y-SILYLATED VMY'L CWPEA REAQNTS 

J.P. FOLkI& M. fMXMAlN-COmR~On. J.F. ROIWlc 

Laboratoirr do Chimio des Orgam&l&ments, Tour U-45 
Univrrsit& P. 6 M. Curie, 4 plrce Jussieu 75230 PARIS Cbdex 05 France 

Abstract - Y-silylatod vinyl copper reagents react with electrcphiles 
with total rotmtioh of configuration of the C-C double board. Oxidation, 
allylrticm. vinylation and acylation lead to fonctionalired dienes with 
a given geaetry. 

Y-silylated vinylcopper reagents’ react with electrcphiles according to the follouing scheme : 

/ 
R2 

TMS-CH cu,Nx 

R'-CWCH l rns-pCutKl0 j 
Rly 

E+ 

R2 

H : HgX or Li, X&r.Cl ; R' or R2-H or elkyl ; TMW4e3Si 

1. OXlOATlOR 

Thermal decorposition of vinylcopper roagentr leads to smtricrl 1,3-dienes3. A best rrsult 

is obtained by oxygen or oxidiring agents as CuC12.2LiC14. 

In the prosent case this reaction givrs access to diener bearing tuo allylic silyl moirties 

(Table 1). 

These bis l llylsilanos are isomers of those described by lrort et l l.4 : they show a pure 2.2 

configuration (E,E for mtry 4 Table 1). 

R 

TABLE 1 - TMS Cu,MgClBr TMS 
CuC12 TMS 

R 2LiC1,2h ’ -+- 
R 

I Entry I R 1 TwpC*C) I Product I Yield %a I 

l-l I I I I 

I 1 l Pent I 20 I $ I 60 I 

I 2 I Bu l 20 I & I 52 I 
I 3 I H I 20 I j I 42 I 

14 I OEt I -10 I 2 I 55 I 
I I 

l a/ calculated from RCNH I 

1399 
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2. lOOIMTlOH 

lodinolyris of vinyl copper reagmts pivos iodo l lkrner with complete retention of configu- 

ratim5. The problm here, was to avoid interaction of iodino with the l llylsilane (Tablo 2). 

TABLE 2 - 

2 
1% -9 CwlBr THS 

R2 

12,TW 

-P 

1 

R - R’ 

3. 

I Entry I R’ I R2 I leap(Y) I Product I Yield aa I 

I_I-I-I I I I 

I 1 I OEt I H I -10 I s& l 54 I 
I 2 I Bu I H I +20 I 3 I 45 I 

I 3 IH I Pr I +lO I 5 I 38 I 

I I 

1 a/ Yield calculated from R’Cti I 

Compound~shows a hipher stability, as compared to its non rilylated analog’. 

The iodo silyl alkem~allous to check by WW ‘Ii that syn addition had occurred exclusively 

(J, 2 H,H2=7Hr) in the carbocupration step. 
. 

ALKYLATlW 

TABLE 3 - 1 Cu,f$ClBr R 
RX 

I Entry I R 
1 

I RX I Solvent I Addend Ileap I t lProduct I Yiel#I 

I I I I I I(Y) I (h) l I % I 

I I I I -- I l-I-l-l-1 

I 1 I OEt I MeI I ether I 3P(Mt13 130 I 20 I 8 I 41 I 

I I 

l*l 

IlHQT I I I - I I 

I 2 I Pent l Brl ether/TWl Lil I25 I 3 I 9 I 65 I 

I I I I 1 21 I I I- I I 

I 3 I OEt I ” 1 I 

/l 

” I ” I20 I 3 112 I 41 I 

I 4 I @I I Bu 
II 15U’d(P03)4 I20 I 2 I y/ I 78 I 

I I I 0 I I I I I I I 

I 5 I I4 IHIAy I ” I ” 120 I 2 I 3 I 65 I 

I I 

I a/ Yield calculated froa R’CeH I 

Hex 



4. 

Vinyl coppa dcrivs~iva-30 

- Methylrtion (see t&lo 3 entry 1) necessitates the codined addition 

triethylphosphite5, the yield is only fair ; 
- Allylrtion is better performed, without WT or phosphite. end activation by 

is mre rewarding in TW as solvent ; 

of HP1 and 

lithiu iodide 

- Vinyletiom : as already reported for the mm silylated reagents. vinyliodides couple with 

Crignard derived vinylcopper reagents in the presence of Pd”L,6 ; 

Me3SiCH2HgC1 itself has been condensed with vinylic halides in the 
Ri07*B 

The silylvinylcc-pper reagents can be condensed with vinyl iodide, 

chlorovinyl ketones (product 2) under catalysis with tots1 retention of 

Dienone 2 is rersrkrbly stable. 

ACYLAT (ON 

on the other hand 

presence of Pd” or 

(product jl_!’ or 

configuration. 

Acyletion by acid chlorides in the presence of a catalytic amount of palladiu (0) corrqlex9 
1 

does not allow to stop at the ysilylated $Bethylenic ketone stage. H Ml of the reaction 

mixture shows the presence of the latter product, accompanied by a silyloxy 1.3-diene 

resulting fra the migration of the trimethylsilyl moiety 10 . Hestirq the crude product for 

distillation yields only the rearranged product (see Table 4). 

TABLE 4 - Acylation 

TRS 

R’ 

R* OTMS 

Cu.NgBrCl R2 
RCOCl.TW 

5% Pd(P(Ph13), ’ 9 R’ 
2h,-10°C 

I Entry I R1 1 R* 1 R I Product 1 YieldlCsI 

I I I I --: I I -- 
l 1 I &r I H I k i 2 I 42 I 

I 2 I (Wt I H I Ha I 2 I 59 I 

I 3 I OEt I Pr I r(e I 2 I QB I 

I 4 i Mt I H I fkwI 16 I 76 I 

I a/ yield calculated from R&W I 

OTHS OTMS OTRS OTHS 

13 14 15 lb 
w N N rv 

A WE experiment on capcmd 14_ shows that the trisubstitued C-C double bond is exclusively 

of 2 configuration. 

This fact suggests a sigmatropic (l-5) a + s rearrangement of the transient ketone : 

TM 
m 

R1 

+T 

- R’ 

R -e& 
It must be pointed out that ketone I?, (Teble 3) although (E) vinylogous of 

zdoes not lead to such a reerrangaent. 
11 

the precursor of 

Compound 14 is a mgioisomer of dienol diethers describd by Danishefsky . 
h/ 
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5. 

In ths case of l lkyl rubrtituod derivative5 such as ‘IS, we cbsrrve a l ixturo (E/Z) of two 

isaors : although the silyloxy uriety still l nd5 crp on a 2 double bond, them is no 5alrcti- 

vity for the fomation of the socond do&lo bond of thr dirno. 

Remark : 

We havr observed that the orpanocopper roa9ant lItSCH2Cu,~lBr reacts (in T)(F) with rcyl 

halides in the presence of Pd*L,(th,-10’CJ to 9ivo silyl en01 l tlws : 

Me3SiCH2Cu,M9C1Rr + CH3COCl -0Sick3 PdoL4 , CH3 

I h.? 

in analogy with the reaction of the organocuprate (TMSCH2)$Li uith acid halidrs catalyrrd 

by tri~ethylsilyltriflate l2 and the isorerisation of a-triwthylsilylketcnos into triwthyl- 

silyl enol ethers under the follwirq conditions : heat, 
13 

HRhCCOJ(P(PhJ3J3, and He3Sil 

catalysis . 

CARROMTAT 1oN 

The t silylatod vinyl copper reagents react with carbon dioxide only at a relatively high 

temperature, and stabilizing spent8 are necessary ClLil ; 4IWT ; 0.1 P(OEt13) in ethrr, 

lerdinp however to low yields (~20%) of acid 2. 

Use of the mixed lithila vinyl-hexynyl cuprate (in boilinp THJ, without addends, pives uch 

better results : 

Li 

Cu-m-&l TM COOH 
l/ C02,t6S0,3h 

(56%) 
2/ H2S04SN ) 17 

The intemediate cuprous carboxylate requires strong hydrolyiing conditions (H2S045N,lh). 

Acid 22 is then isolated. Surprisingly, rm protolyris of the allylrilano miety is observed, 

and contrary to the above result rith ketones, no si9matropic (l-5) rearranpeoent is to be 

observed : 

,THS TMSO Ho Ho 

Since no 3-8utyl 3-butenoic acid nor 3-Methyl 2 heptenoic acid are found in this case. 

The alkynyl miety is partly transferred (forution of 2-heptynoic acid separated by 

chrcaatography on silica 901. 

CONCLUSION - 

y-rilylated vinyl copper reagents are interestinp rynthons on the uay to allylsilanes bearing a 

C-C do&lo bond of defined peowtry, as ~011 a5 other functionalitios. llwir acylation or carbo- 

nataticm followed by a rearranparent show that they fomally behave as 9eminated allylic bi- 

anion5 : 

Ttls 

Y 

cu 

)_ 
0 

I e 

This potential double nucleophilicity is the 5ubject of further investigation. 
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EKPERIWTAL" 

Pd(P(Ph) 1 is profwod sccording to 
15 

mootbs*34 
rtorrd 4t room tapsmture; it is stable, in the dark. for 

I-ioddwxena is syoth&ised by Zwifol’r rthod 
1 -ehloro 1 -nwucw 3-ona is pr8pwod eccordinp t? 
l-brow I-triaothylsilyl ethylene is prepared rccordinp to 

18 

1. 

2. 

6EIIERAL PROCEWRE FOR OXIDAT1oI( 

15 ~1 of y-silylrtad vinyl copfmr rea9mts we pmpared as above’. To the mixture cooled at 
-40°C are added lOOa of TH. Th8 oxidation reqmt solution (ISlo of Li CuCl dissolved in 
5Ool of THF) is introduced at the desired tnpsraturo (see Table 1). Ths%ixt& is stirred 
durirq Zh, hydrolyzed with lOOa of aronir buffer solution, filtered, decanted. The orpanic 
layers are washed uith sat. aquuous IkCl, dried over Na.,CO,. Distillation under reduced 
pressure gives the follouing dimes. L * 

bis 5,8-triwthylsilymthyl 5,?-dodecsdisne (2.2) :L 

(52%) bp = 115*C/O.l~H9 

and !ie{$H,B,1.32) ; !OtR lH(CC1 1 
Hf~b~,t.O.h 

: ~a(2~,1,5.86) ; Hc(4H,t,Z.D4f ; Hg(4H,a,1.88) ; Hd 
; Hh(l&l,s,O.O4f 

nn\ C(CDCl3) : eight peeks ; lM.B(Cb) ; 119.2(Ca) ; 39.9(C~l ; 31+8(Cq) ; 28.1 ad 22.7fCd 
and Ce) ; 14.9(Cf) and -O.S$Ch'. 
Mass spectru (m/e) : 338(H 1 10% 73 (SiMe3) 100%. 
bis l,&trirethylsilyl 2,4-hexadisna (2,2) . 3 

d c ba 
~3SiCH2-C)(ICH-C~H-CH2Sina3 (42%) bp I 67°C/‘0.1~ 

MR ‘H(CC1,): Ha(ZH,d,4.10) ; Hb(ZH,dt.5.42) ; Hc(4H,d.l.b) ; hd(l8H,s,O.M) ; 
JHe,,b=8H~=J,,bHc. 

2,S-diethoxy t,b-bis trioethylsilyl 2,4-hexedirna (E.E) : 5 

(55%) bp = 50*C/0.05iun4$ 

; Hc(4H.q.3.72) ; Hd(4H,s,1.92) ; He(6H,t,l+24) ; HftlBH, 

GERERM PROCEDURE FOR I~i~l~~ 

The procodures for iodinatim end oxidation are about the sme, instead of Li CuCl solutioo, 
a solution of 1-1 iodine (3,89) in 5011 THF is used. The mixture is &ateblas above. 
Distillation gives the folloring derivatives : 

2-athoxy I-iodo 3-trixathylsilyl l-propane fE) : 5 

(54%) ; bp .52*C,0.2-m 

CH3CH20 H 

1 

~9~~s!~~~~~. 
lb2C03) : ~a(1~,5,4,75ppa) ; Hc~2H,q,3.76} ; HdfZh.s.l.96) ; Md3ht.f.24) ; 

m C (COCKY, Ka2C03) : six peaks ; lbO.O(Cb) ; 63.6((h) ; 41.7(k) ; 26.7(U) i 15.7(C@); 

-l,P(Cf). 

l-iodo 2-triwthylrilyl methyl l-hexsne (2) : 6 
h db 

)(63SiCH2-CG-l 
cl 

9 f oc/ I (4%) ; bp 9 4S°C/0.0SemH9 
CH3CH2CH2CH2H 

m l~(Ctl 
(SH,t,O.BB' 

) : Ra(lH,r,5.661 ; Hc(2H,t,2.06) ; Hd(ZH,s,T.'lO) ; He and Hf(4H,o,l.l2-1.481 ; H9 
; Hh(PH,s,O.Zl. 

mR 13C(CDC1 ) : sight peaks ; 150.4(Cb) ; 71 l(Ca) ; 38 I ; 30 2 28 5 29 2 (Cd CO Cf)* 
13.9(C9) ; -8.3bKh). 

. . *I .I * ,v 0 

1-iodo 3-triwthylsilyl 1-hexwe (2) : 7 
cd l f 

~3Si~~~*“2~H3 138%) ; bp - 60bC/0.3mIQ 

I# 'H 
b. 

: Ka(lH,d,fI.l) ; #8(1H,dd,J.68) ; Hc(lH,dt,Z.O) ; Hd rod K8(4K,r,l.2-1.6) ; 
Hf(3H,t;0.86) ; HpW+,r,0.06) ; +,,,&Wz=JHbHc. 
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3. ALKYLATION : 3-triaethylsilyl -thy1 2-octrne (2) : J 

To l solution of C&r (1’1. 2.29). PUXt) Clslol, 2.499) and heptyn (12.5oo1, 1.29) in 
5Oml of ether is added at -20°C )Ir SiCH M&l (l-1 15 rol)lN ethereal solution). The 
obtained brown solution is stirred at3300C2for tuo dais. 3-l of PCOEt) (59) and 15aol of 
WT are added dropuise at -20°C : the mixture turns dark preen and 3 QRJ 
then added. The mixture is rofluxed at 30°C duriop 2Oh and then 

of CH&4s.‘p.)a~’ 
hydrolys 

filtered, extracted with ether, decanted ; the omanic layers are uashed with sat NaCl, drid 
over WJSO,.. The crude product is purified by chrooatopraphy (Kieulpel 60) and eluted with 
herane to 91~ 1.79 (41%) of purez: 

d 
HZ3SiCH -C-C-Ci3 

f e 'U la 
bp - 94OC/12mH9 

CH3-KH2)3-CH2H 

mc\ lH . Ha(lH,q,S.l) ; Hc(3H,d,1.56) ; Hd(ZH,s.1.54) ; He(6H.a.1.32) ; Hf(3H,t.0.92) 
Hp(PH,s.d.04). 

ALLYLATION : S-trimthylsilyl ethyl 1,4-decadiene (2) :A 

To a suspension of Cu& (l-1, 2.29) and Lil (2-1, lO=l of 0.2~1 1-l ethereal solution) 
in l%l of ether is added at O°C : TMSCH npC1 (15mol). This mixture is stirred at O°C,for 
lh. After addition of heptyne (12.krol. 4.29). the mixture is alloued to wm to 20°C and 
stirred at rooa taqerature for 2Oh. A solution of ally1 bromide (2-l) in 5Oml of TW is 
introduced dropwise at this tarperature. The mixture is stirred during 3h and hydrolyzed with 
1OOul of aronia buffer solution, filtered, extracted with pentane ; the organic layers are 
washed uith sat. NaCl. Distillation afforded 1.g9 (65%) of pureA: 

1 kedc ba 
He3Si-CH2-C=C-CH2-CH=CH2 bp = 77-7g°C/0.01ti9 

j 1 h 9/f\ 
CH3CH2CH2CH2CH2H 

Nm 'Ii : Hb(lH,a,5.8-5.92) ; Ha and Hd(3H,m,4.88-5.2) ; Hc(ZH,dd.2.68) ; Hf(ZH,t,l.92) ; 
Hk(ZH,s,l.S) ; Hg.Hh,Hi(6H,m,l.5-1.2) ; Hj(3H.t,O.92) ; H1(9H,s,0.06). 

HR 13c : twelve peaks ; 138.4(Ce) ; 137.gfCd) ; 118.4cCb) ; 114.g(Ca) ; 39.2CCc) ; 32.8, 
31.8. 28, 22.8 and 21.2 (Ck+C9,Ch,Ci) ; l$.l(Cj) ; -0.6(Cli. 
Hess spectru (m/e) : 224M ) 0.2%. 209(H -CH3) 0.4\, 94W -SiNa,-C4H9) 2%, 73(SiNe3) IOU%. 
2-ethoxy I-triwthylsilyl 2,5-hexadiene (E) : 10 

N 

To a suspension of CuBr (lSr*lol, 2.2g) and Lil (2-1, 10 ml 0.2N ethereal solution) in 2Ml 
of ether is added at -lO°C TMSCH npC1 (15mo1, 19a1, 0.7N ethereal solution). This mixture is 
allowed to cool to -4OOC. Aftar addition of ethoxyacetylene (12.5wo1, 0.879) the red 
suspension is stirred 2h at -2OT and allowed to war= to +20°C. After addition of the 
solution of allylbraide (2orOl. 2.49) in 5Oal of TW the obtained brown solution is stirred 
at rocm temperature 4h, and then treated as above. Distillation afforded 1.29 (41%) of pure 
10. 
rJ abed ef 

d SiCH2-C&H-CH2-ClbCH2 
;i 

bp - g3°C/12mHg 

CH3-C9H2-1) 

Nm lH : He(lH,a,6.56) ; Hf(ZH.m,4.8-5.16) ; Hc(lH,t,4.24) ; Hg(ZH,q,3.68) ; Hd(ZH,dd,2.68) ; 
Ha(ZH,s,l.6) ; Hh(3H,t,l.24) ; Hi(PH,s,0.06). 

2-ethoxy 1-triaethylsilyl 2,4-nonadiane (EE) : 11 

To a suspension of CuBr (lSmo1, 2.29) and Lil (2Olrrol ethereal solution) in 5bl of ether is 
added, at -5OC. TMSCH &Cl (15aol. 17al,0.9 N ethereal solution). The mixture gives a pale 
green solution. This iolution is cooled at -40%. After addition of ethoxyacrtylone (15rO), 
1.19) the mixture pives a very nice red color and is stirred 2h at -40°C. and is allowed to 
war. to -20°C, and then 15hl of TN are introduced (dark-blue color). A solution of 
Pd(P(Ph) ) (SbO.79) in 2(hl of TM is added at -20°C and finally 12-l of E I-iodohexene 
is added3d?opwise at 20°C to this mixture (brown or black color) which is stirred 2h at this 
temperature. The mixture is hydrolyzed with 8Oal of buffer alonia solution. filtered, 
extracted with ether ; tha or9anic layers are washed with sat. NaCl, dried over He CO 
solvents are evaporated, and to the residue are added Sol1 of pentane (or he an 12 h .; :z: 
obtained mixture is filtered, the solvents are evaporated. Distillation afforded 2.259 (7ti) 
of pure 11 : H 

&l k ablcd e f 9 h 
Ke 

3j tll I 
SiCH -C=C-C=C-CH2-CH2-CH2-CH3 

bp = 70°C/0.SaM9 
CH3CH20 H H 

WIR ‘H : Hc(lH,dd,5.96) ; Hb(lH.d.5.06) ; Hd(lH.dt,5.24) ; Hi(2H.q.3.7) ; He(ZH.dt.2.0) i 



Hk(ZH,r,1.68) ; Hf,~,H.(7H,m,l.l-1.4) ; HhWi,t,0.9) ; "1(9",s,0.1) ; 
J)(bHc=lWz ; Jk =lSHr\trans) ; JwdHz. 

2-rthory I-triwthylrilyl 2.4-dodocadimr Gone (E,E) : 12 
N 

The procodurr is l nal~s to the previous one, tha chlorovinylkototu boin9 uwd instead of 
I-iodo 1-hoxona. The cruda product is purified by chrovtoprophy (riliu ~01~) and l lutod 
with a l ixturo of rthrr-hexane (30-70) to give 2.89 (6% of pure 12. 

I bcl(de f 9 h i j k 1 

N 

i3SiCH -C-C-C-C-C0-CH2CM2CH2CH2CH2CH3 
n&II I 

CH3CH20 H H 

1R nrat(cm-'1 1675 (C-0) 16OO(C=C) 

IW 'HKCl .TMS) 
"q(2~,t,2.42) 

: Hd(lH,dd,7.60) * Ha(lH,d,6.12) ; "c(lH.d.5.48) ; WZH.q.3.96) ; 
; He(ZH,s,t.O);Hh(ZH:~l.66) ; Hi,Hj,"k,Hn(PH,m,l.32) ; Hl(3H.t.0.95) ; 

Ho(PH.s.0.06) ; JHdb=16Hr ; JHcHd=lZHx. 

Nm 13c : fifteen peaks ; 199.6(Cf) ; 168.8(Cb) ; 141.3(Ce) ; 122.4(Cd) ; 97.1(k) ; 63.2(Cg) 
; 48.9(Cm) ; 31.8, 29.2, 24.9, 23.8, 22.6(Ca,Ch,Ci,Cj,Ck) ; 14.5, 14.1(Cl,Cn) ; -1,3(Co). 

4. 6EMRAL PROCEDURE FOR ACYLAllON 

15ml of Y-silylated vinyl copper reaqrnts are prepared as prrviourly described’. To the 
l ixture are added. at -40°C, 1SOml of THC, a solution of Pd(P(Ph ) (0.79) in 2Oml of Tw. 
The acid chloride (lkrrol) is introducrd dropuisr at -lO°C and t&'mixture is stirrod at this 
teqsrature during Zh, hydrolyrrd with 10-l of buffer uQnia solution, filtrrod, extracted 
uith ether ; the organic layer is washed rith sat. MaCl, dried over Ma CO ; tha 8olvmt is 
evaporated ; after addition of 5Orl of pentane (or hexana), the l ixtura ij filtered and the 
crude product is distilled under reduced pressure to give the followinp products : 

2-butyl 4-triwthylsilyloxy 1,3-pentadisne (2) :s 
d cba 

CH -C-C-C-OSif!!3 

h 9 fZIs I Ij 
bp = 67"CIO.OsrHg 

CH3CH2CH2CH2H CH3 

WI 'H (CC1 ,TMS) : WlH,s,S.O) : M(2",2s,4.88,4.76) ; He(ZH.t.2.12) i Hj(3H.s,1.84) ; 
Hf,Wp(4H,m.~.12,1.48) ; Hh(3H,t,0.84) ; Hk(PH,s,O.Z). 

2-rthoxy 4-trimthylsilyloxy 1,3-pentadirne (2) : 14 
a bed 

,CHq-i-;-fPSiN!3 

rY 

bp . 45-47wo.5&+9 

CH3CH20 H CH3 

NM 'H (COCl : Hc(lH.s,4.76) ; 
4(3H,t.1.2?'; !:?C,O,!!.0.12,. 

Ha(2H,28.4.28,3.92) ; Hf(2H,q,3.6) ; Ho(3H.s.1.76); 

4-•thoxy 2-trimthylsilyloxy 2,4-bctadiens : 15 (mixture of (Z,E) 15 and (E.E) 15') 
N Cv rY 

. . 
h acbd k 

CA3-CA2-CH -CH-C-C=C-OSiMe3 

a 

bp - 75-77wo.k3(9 
0 II If 

(lH,t,5.04 and t, 4.44) ; Hb(lH,s,4.64) ; l+0(2H.m,3.68) ; 
; l+9,Hi(SH,m,1.52-1.04) ; Hj(3H,t,0.90) ; Hk(9H.s,0.12). 

lSO(Cc') 149.3(Cd') ; 148.3(CG) ; 148.2(Cd) ; 113.3(Ca) ; 
104.2tCb) ; ld;.5%F:3;T%.;Kb') ; 64!3(CeI ; 61.3(Ce') ; 28.7(Cf) ; 22.9, 22.6cCh and Ci) 
13.3(C9 and Cj) ; O.l(Ck). 

2-rthoxy 4-trimethylsilyloxy 1,3,5-heptatriene : 16 (2.E) 
rV 

k 
f4e3SiO H 

a bc4rlf9 
jCHil-~$-C-;-C-CH3 bp - 75*C/0.01" 

CH3CH20 H H 

WI 'H (CC1 ) : He and Hf(2H,m,5.9) : tIc(lH.r.5) ; Ha(ZH.Zs.4.4.4.12) ; Hh(ZH.g.3.7) ; 
Hg(3H,d,1.81 ; Hj(3H.t.l.28) ; Hkt9H,s,O.l). 



1406 1. P. FOULON 81 al. 

5. CARlNXAlATION 

lo a suspension of CuBr (1'1, 2.29). Lil (2Ommo1, 2M of 1N l ttweal solution) in 2Oml of 
l thrr, is added at -S°C TMSCH npC1 (lko1,18.3ml of O.BzN l theraal solution). To this pa10 
proen solution is added after 4 h, at this temperature, haxynr (12.5mol. 1.029) j ttm mixture 
is l llowd to uarm to +16OC ud stirred at this temprraturo for 17h. In this dark 9rm 
mixture is introduced a haxynyl lithiu solution preformed in TW (l-1 in 6Oml of TH) and 
then CO is bubbled at 20.C into the mixture which is allcued to uarm at WC during lh until 
ether i I ,evaporated and this solution is rafluxed (WC) during 3h. Tha prey suspension is 
hydrolyzed with Sk1 of H SO 5N during lh, filtered, extracted uith other. lho orpanic layor 
is wshrd with sat. NH & &d then sat NaCl and dried over H9SO . The crude product is 
purified by chr#utogra hy b (silica Kieselpel 60 colon) and elited with a mixture of 
hexane-ethylacetate (90-10) : to give u 3-wthyl 2-hepten OTC acid (44% from hoxyne). 

9 f l d cb 

1R neat cm 
-1 : 3ooomH) 

MtR 'H :(CDCl ,TKS) Ha(lH,s,lZ.OJ~; Hb(lH,s,5.48) 
Hf(4ti.m. 1.2-26) ; Hg(3H,t,0.9) ; Hi(PH.s.0.06). 

; Hh(ZH,s,2.36) ; Hd(ZH,t.2.06) ; he and 

ER5:: :c~DCC;,lMS) nine peaks ; 173.2(Ca) ; 167.RCCc.I ; lll.l(Cb) ; 41CCd) ; 31.6, 26.7, 
; 14CC9) 

Hais s;ctrh (m/e) 
; -O,7(Ci). 

: 214(H+) 0.5% ; 199(H+-Ma) 5% 
45% ; 73(SiMe3) 100%. 

; 157(H*-C4H9) n ; 82~k-+le35iCH2-COW) 

Us thank Or A. Aloxakis for fruitful discussions and the C.N.R.S. 0J.A. 473) for financial 
support and for a prant to arm of us. 
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