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Abstract : Cross-conjugated dienols 3 were satisfactorily obtained via the palladium-
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In connection with our ongoing studies directed to the stereoselective synthesis of functionalized
dienes via the catalytic carbopalladation of allenic compounds,l_s we required several cross-conjugated dienic
alcohols I (Y = OH) for mechanistic studies.4 Indeed, the palladium-catalyzed substitution of dienic acetates
I (Y = OAc) should involve the same r-allylpalladium intermediate as in the aforementioned carbopalladation
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<scheme 1>

To the best of our knowledge, a general synthesis of these dienic alcohols 1 with defined E or Z
stereochemistry is not available. A straightforward route to these compounds lies in the addition of vinylmetal
species to metallated propargylalcohols.> Indeed, reports by Richey and Von Rein®7 described the addition of
vinylmagnesium chloride to but-2-ynol 1a in refluxing tetrahydrofurane to lead to (E)-2-vinylbut-2-en-1-ol 3a1
(scheme 2). However, this reaction turned out to be of low reproductibility as we could not obtain this alcohol
(E)-3a1 with a yield higher than 19 %.8
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<scheme 2>
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Furthermore it did not seem to be of general applicability with more hindered propargyl alcohols or
vinyl halides. For example, reaction of vinylmagnesium bromide with oct-2-yn-1-ol 1b did not give alcohol
3b1. We report herein on an alternative route to the desired dienols 3 through the palladium-catalyzed cross-
coupling of vinylmetals with 2-iodo-2-alken-1-ol 6.

Palladium-catalyzed coupling of vinylmetals with 2-iodo-2-alken-1-ols.

group 10 This coupling reaction has been widely used for the synthesis of linear dienic systems'!: in
particular, linear dienic alcohols have been obtained from 3-(tributyistannyl)ailyl alcohols.” 12 To our
knowledge, there is only one report on the use of a 2-stannyl-2-alkenol in such coupling reaction : the coupling
of 3-tributylstannylbut-3-en-2-ol with a terminal vinyliodide, (E)-1-iodohex-1-ene, afforded the dienic alcohol

4 with a 41 % yield'? (scheme 3).
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<scheme 3>

In our hands, several attempts in coupling 2-tributylstannylbut-2-en-1-0l 5a with vinylbromide and
2-bromopropene in DMF met little success and only trace amounts of dienic alcohol 3a1 were obtained in the
reaction of the less bulky vinylbromide (scheme 4).
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tributyltin hydride to propargyl alcohols 1 in the presence of AIBN. The stereoselectivity favoring the (Z)-5
stereoisomers was higher than 95 %. Clean iododestannylation of these vinylstannanes 5 with iodine gave the
corresponding 2-iodo-2-alkyn-1-ols 6 with practically no change of the E/Z ratio™” (scheme 5).
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1b (R =n-CsHy) 75%  (2)-5b 77%  8b (E/Z=23/97)

<scheme S>

a1 02 § w2 § § Ll P

The cross-coupling reaction of these iodoalcohols 6 were then carried out in tetrahydrofurane by adding
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equivalents of the vinyl Grignard reagents in the presence of the Pd(dba);-PPh; catalytic system
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a 89 % yield and practically no change of the configuration of the trisubstituted double bond (3a1, E/Z =
90/10). On the contrary, the reaction with isopropenylmagnesium bromide led to an important change of this
stereochemistry (3a2, E/Z = 35/65) (scheme 6).
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Similar results were obtained for iodoalcohol 6b (E/Z = 3/97) (scheme 7). Reaction with vinyl-

magnesium bromide gave pure (E)-3b1 (yield 66 %), while the reaction with isopropenylmagnesium bromide

led to a complete inversion of configuration of the trisubstituted double bond.
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Thus the cross-coupling of iodoalcohols éa and 6b with vinylmagnesium b : h

nearly totai retention of configuration as previously observed with terminal alkenyimagnesium haiides.!4 In the
case of a more bulky alkenyl metal such as isopropenylmagnesium bromide, the stereochemistry is altered and
depends on the steric hindrance around the new © C(sp?)-C(sp?) bond (synthesis of 3a2 and 3b2). The
complete configuration change of the double bond derived from iodoalcohol 6b could be explained by a fast
isomerisation of the double bond before reductive elimination to dienol (Z)-3b2, rather than by an acid-
catalyzed isomerisation of the dienol (scheme 8).
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<scheme 8>

Stereochemical assignement of dienols 3a,b.

The stereochemistry of cross-conjugated dienols 3a,b was assigned by comparaison of the chemical
shift in 13C NMR spectroscopy of the carbon of their CH,-OH group : this allylic carbon atom was upshielded
(51-66 ppm) in the (Z)-3 stereoisomers [64-71 ppm for the (E)-3 stereoisomers] because of a positive cis y-
effect from the allylic carbon atom of the R group32 (Table 1).

Table1  Chemical shiftin 3C NMR R R

- N
of CH5-OH group
’ E®-3 R A _on 23 %\,OH
R

3al  R=CHj, R'=H dg  64.6 ppm 8, 582 ppm
3a2 R'= CHj 716 - 66.3 -
3b1 R=CsHyy R =H 64.6 - 513 -
3b2 R'=CHj - 66.3 -

In summary, we have shown that cross-conjugated dienols 3 are easily obtained via the palladium-
catalyzed coupling reaction of 2-iodo-2-alkenols 6 with vinyl Grignard reagents. This cross-coupling reaction
occured with total retention of configuration with vinylmagnesium bromide while the use of a substituted vinyl
metal such as isopropenylmagnesium bromide led to partial to complete inversion of the configuration of the
double-bond of the starting iodoalcohol.



General remarks. All reactions were conducted in oven-dried glassware under nitrogen. Tetrahydrofuran
was distilled under nitrogen from sodium-benzophenone ketyl. Dimethylsulfoxide, dimethylformamide and
triethylamine were distilled from calcium hydride. Analytical TLC analyses were performed on Merck precoated
Kieselgel 60-F;54 (aluminum-backed sheets) with visualisation by UV light and/or anisaldehyde dip. Flash
chromatography using Merck silica gel 60 (230-400 mesh) refers to the procedure of Still er al.!7 Capillary

GLC analyses were perfnrmed on a Varian 3300 g'(_ls—(_tu_r(vma_ggr'_ph (column DB or DBS, 25m) 1ijp«3d
with a flame ionization detector. IR spectra were recorded on a Perkin-Elmer 298 spectrophotometer. 1H NMR

spectra were measured at 200 MHz o
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Bruker AC 200 spectrometer. Data, reported using the residual solvent
plUlUll resonance o1 \./J.J\.nlj (5H = <

erence, are as follows in the order : chemical
shift (d in ppm relative to TMS), muitiplicity (s, d, t, q, m, br for singuiet, doubiet, triplet, quartet, muitiplet,
broad), coupling constants (J, in Hz), number of protons.!3C NMR were measured at 50 MHz on the same
instrument, using CDCI3 solvent peak at 8c = 77.0 ppm as the reference. Mass Spectra (m/z, relative intensity)
were obtained (electron impact mode, at 70 eV) with a Nermag R10-10S quadrupole mass spectrometer
coupled with a Delsi-DI 700 gas chromatograph fitted with a OV1 capillary column (25m x 0.32 mm i.d).
Microanalyses were performed by the "Service Central d'Analyse” of the CNRS in Vernaison.

a was prepared by a literature metho
Lancaster. 2- Trlbutylstannyl -2-alkenols S5a (E/Z = 5/95), (Z)-5b and (Z) 2-10dooct-2-en-1-ol 6b were prepared
as described by Ensley et a/l5. Vinyimagnesium bromide (1M in tetrahydrofurane) was commercial from
Aldrich. Isopropenylmagnesium bromide !9 was prepared in THF according to a literature procedure as well as
bis(dibenzylidene)palladium20 and tetrakis(triphenylphosphine)palladium?!.

Addition of vinylmagnesium bromide to but-2-yn-1-ol 1a.
To a stirred suspension of but-2-yn-1-ol 1a (280 mg, 4 mmol, 1 eq) in THF (20 mL) at 0 °C under nitrogen a

1 M THF solution of vinylmagnesium bromide (16 mL, 16 mmol, 4 eq) was added dropwise with a syringe.

The reaction mixture was stirred at 65 °C for 18 h. After cooling, hydrolysis with saturated NH4Cl, extraction

with ether (3 x 100 mL), washing and drying over MgSQy, evaporation of solvents gave a crude oil (480 mg)
SR o man la £1 L | TP, -~ Py n [2 37 aY ENn.cnNn DT I 8 % NP P s PN —

Purif t 50:50 PE/EO) gave dienol (E)-3ai (76 mg, 19 %).

(E)-2-Ethenylbut-2-en-1-0

TLC analysis (810, , 60:40 PE/EtOAc) Rf 0.37.

IR (film) = 3350, 3080, 3020, 1650, 1600, 970, 910, 835 cm™

'H NMR (200 MHz, CDCl3) § 6.67 (dd, J = 11.1 Hz and J = 17.7 Hz, 1H, CH=CH.), 5.75 (q, J = 7.1 Hz,
1H, CH3-CH=C), 5.36 (d, J = 17.7 Hz, 1H, HC=CHH), 5.19 (d, J = 11.1 Hz, 1H, CH=CHH), 4.28 (s,
2H, CH,-OH), 1.78 (d, J = 7.1 Hz, 3H, CH3-CH=C), 1.42 (s, 1H, OH).

13C NMR (50 MHz, CDCly) & 136.6 (vinyl C), 130.9 (vinyl C3), 126.6 (CH=CH,), 114.] (CH=CH>),

LACG O MU ALY 110 (. O O
G4.0 (U, Lri3-Url), 1J3.U (L4, Lri3-un=g ).

MS (m/z, %) : 98 (M+ 17), 80 (16), 79 (21), 69 (18), 55 (37), 53 (20), 43 (47), 41 (100), 39 (62), 29 (29),
27 (36).
Anal. Calcd for CeH 00 : C, 73.43 ; H, 10.27. Found : C, 73.22 ; H, 9.95.



Cross-coupling reactions of vinyimagnesium bromides
2-Iodobut-2-en-1-01  6a.

According to Ensley et all3, iodine (10.15 g, 40 mmol) was added at 0 °C to a solution of stannyl alcohol 5a!7
(E/Z = 5/95) (6 g, 17 mmol) in CCl, (100 mL) ; the mixture was stirred for 10 min at 0 °C. Decolorization
occured on treatment with an excess of 10 % aqueous sodium bisulfite NapS;03 solution. Extraction with ether
(4 x 25 mL), drying with NaySOy4 and evaporation of solvents gave a crude oil which was filtered through a
ive 3.22 g (95 %) of iodoalcohol 6a (E/Z = 5/95).

Hz, 2H, CH,OH), 2.12 (1, J = 6 Hz, 1H, OH), 1.8 (d, J = 6.5 Hz, 3H, CH3 CH:C) ”CN
CDCl3) 5 131.1 (Cp), 109.5 (C3), 71.4 (C}), 21.4 (Ca).

Minor isomer (E)-6a : 'H NMR (200 MHz, CDCl3) 5 5.78 (q, J = 6.5 Hz, 1H), 4.2 (s, 2H), 2 (s, 1H), 1.74
(d, J = 6.5 Hz, 3H). 3C NMR (50 MHz, CDCl3) § 134.1 (C2), 101.9 (C3), 67.3 (Cy), 13.6 (Cs).

2-Ethenylbut-2-en-1-0l 3ail

A eolntinn of indaalenhal &a (B/7 — S/Q8Y 7 Q o AA mmaoly Pdidhals (A0 ma N7 mmal)
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triphenyiphosphine {367 mg, i.4 mmol) in dry THF (i0 mL) was prepared under a nitrogen gas atmosphere

and cooled at 0 °C. To this solution, a 1 M THF solution of vinylmagnesium bromide (36.6 mL, 36.6 mmol,
2.5 eq) was added with a syringe. The reaction mixture was stirred at 0 °C for 3 h, and then hydrolyzed with
saturated NH,Cl. Extraction with ether, washing with water followed by drying over MgSQ4 and evaporation
of solvents gave a crude oil (1.7 g ; GLC analysis : alcohol 3a1, E/Z = 90/10). Purification through flash
chromatography (240 g SiOj ; 90:10 to 50:50 PE/EtOAc) gave [.18 g (83 %) of the two unseparable (E) and

(Z)-stereoisomers 3al

> ~) ¢ a Aigtinativa cianal fram (F\_Ta1 ctaranicamar arigcag frame tha mylin mraton
L1 INIVIIN Wiz, 3) ¢ a4 Gisuncuve siginai Irom (L)-Sal Sere€O1sOmer aris€s irom i€ vinyic proion
(CH;—C_H_=C) at 5.97 ppm (q, J = 6.9 Hz, lH)
Bc NMR (50 MHz, CDCl3) 8§ 132.9 (CH=C-CH,O0H), 130.9 (CH3-CH=C), 128.8 (CH=CH>), 115.5

(CH=CH>), 58.2 (CH,-OH), 19.7 (CH3).

2-(Propen-2'-yl)but-2-en-1-ol 3a2.
To a solution of iodo alcohol 6a (E/Z = 5/95) (220 mg, 1.10 mmol), Pd(dba); (31 mg, 0.05 mmol), PPh3

(27.8 mg, 0.11 mmol) in THF (5 mL) at 0 °C, a 0.83 M THF solution of isopropenylmagnesium bromide
(q A m f) 7Q mrn{\] ') < P{"I\ ALJAQ QII"‘P(’ ‘ll';fh < &\IT;H(TP T /A m;vtnrp Wwag L"I'TPI1 )t rawnym temneratiire r‘nr"nn ‘2
\J-_I' ALiRsy duin §\T LRLARANI Ly daound \1\1! YY GO WL VYLl A o llll&\(n A Lllw I1LIALULY VYD JOuUlivwyy Al 1VUVILL Willlpvidlulw \Jullllé -
I hudraluzad and aviractad ac ahnave Dirifiratinn thranoh flagch chramataorahyu (A8 o Qi)~ + QN 10 t~ 70020
i1, ll_yulUl'yLbU Aliul CAlLLALILGUL Ad avuyYw L uUrliivauivii LLI.I.UUEI.I. 11Aaslii \-luUlll“lUElle \rJ 5 t_).lul s AVLIVUV WJ TULIU
PE/EtOAC) gave 70 mg (56 %) of a mixture of the two (E) and (Z)-stereoisomers 3az {(GLC analysis 7 =

35/65).

TLC analysis (Si02, 50:50 EtyO/EtOAc) Rf=0.66.

Major isomer (Z)-3a2 : Bc NMR (50 MHz, CDCl3) & 142.8 (C=C-C=C), 141.9 (CH3-C=C), 122.1 (CH3z-
CH=C), 115.4 (C=CH3), 66.3 (CH»-OH), 22.2 ( CH3-C=C), 14.2 (CH3-CH=C).
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Pure minor isomer (E)-3aZ2 could be obtained after a second flash-chromatography :

e rn

TLC analysis (SiO3, 50:50 Etp;O/EtOAc) nj 0.64.

IR (film) : 3330, 3080, 1630, 900, 835 cm

'H NMR (200 MHz, CDCl3) 8 5.53 (q, J = 6.8 Hz, 1H, CH3-CH=C), 5.11 (s, 1H, C=CHH), 4.78 (s, IH,
C=CHH), 4.09 (s, 2H, CH,-OH), 1.85 (s, 3H, CH3-C=CHy), 1.68 (d, J = 6.8 Hz, 3H, CH3-CH=C).

BC NMR (50 MHz, CDCl3) § 142.8 (C=C-C=C), 1419 (CH3-C=C), 131.1 (CH3-CH=C), 109.8
(C=CH»), 71.6 (CH,-OH), 22.4 ( CH3-C=C), 21.6 (CH3-CH=C).

A =222 =2

MK (m/7 TN 112 (M+. 18Y Q4 (24) 79 (1 N T77(200 &7 (1Y S5 (27Y SR (172) 42 (1)

WIS \JIVZ, 70) ¢ 1124 (VL' % 19, 73 \I5), (7 \IUUJ, 1 i \&U )y, U7 \1&]y JION\&I Jy JO 1L}, 83 \17)

Arnl Malad Fa s M ITI. MM 7222 -0 1N2Q Thannd .M 7218 . LY 1N £Q

Alldl, CdILUu 101 U /IL[JV . O, 10.00, 11, 1V.00 L'uutilu w5 /70.10 11, 1V.JUZ7

(YD . Fthonvinct.D.an-1.al Ah1

A == eiiCii y s0C =& =Cli=x =0z SO

Ta a enlnitian of catalvet PAPPhaY, (301 2 ma N 24 mmanl § % malary and 1iadoaleahal 6h (1772 ¢ A R
10 a 30:UUlh U1 Cataiyst G rrii3jg4 \S71.4 Mg, v.o5 i, J 70 IKhal) ala WA0wlOnt: 9w (1.74 g, V.0

mmoi) in THF (15 mL} at O °C under nitrogen, a 1 M solution of vinylmagnesium bromide (20.3 mL, 20.3
mmol, 3 eq) was added slowly. The reaction mixture was stirred at room temperature for 24 h. Workup
included hydrolysis with saturated aqueous NH4Cl, extraction with ether (3 x 50 mL), washing with brine and
drying over MgS0O4. After removal of solvents, flash chromatography (90:10 CH2Clo/EtOAc) gave 680 mg (66
%) of pure alcohol (E)-3b1.

TLC analysis (Si07 , 90:10 PE/EtOAc) Rf=0.62

IR (film) : 3300, 3080, 2950, 2850, 1645, 1595, 1455, 1365, 990,955, 850 cm-!.

"H NMR (200 MHz, CDCl3) § 6.64 (dd, J.;s = 11.2 Hz and Jyu, = 17.7 Hz, 1H, CH=CH»), 5.66 (t, J =
74 He 1TH CHA_OCH-CY §724 (4 I - 177 H= 1H CH_CHHY S 1A (A J. — 1172 H~ 14
TS 4 11L, EER, CHAJTGARSNL g, J.TT M, Jifrgas & 17 .4 14, 1EL, NAdeNOXRLR), J.AU U, Jeopy — L1104 1i4, 1K,
OTY __MIITTY A NQ DY Y MTI 1 v LY ‘e s g YT N 1 ££ 1 11T NI T 1 1& 1 AN fmn 1T
cn=cinnj, 4.20 (8, <, Lop-un), Z.21 {(m, 2n, Loy-tn=v), 1.05 (8§, 10, vun), 1.15-1.40 (m, o0n,
(CH»)3), 0.88 (t, J = 6.4 Hz. 3H, CHj3).

13

C NMR (50 MHz, CDCl3) 8 135.7 (CH=C-CH,0H), 131.3 (CH=CHj3), 132.8 (CH;-CH=C), 114.1
(C=CH3), 64.6 (CH,>-OH), 31.5 (CH;), 29.2 (CH>), 27.3 (CH,-CH=C), 22.5 (CH>), 14.0 (CH3).
Anal. Caled for C¢H 0O : C, 77.87 ; H, 11.76. Found : C, 77.45 ; H, 11.50.

(Z)-2-(Propen-2'-yl)oct-2-en-1-01  3b2
| ol o 7
To a solution iodoalcohol 6b (E/Z = 3/97) (2.5 g, 9.84 mmol) and complex Pd(PPh3)s (568.5 me, 0.49
( g, 98 ) complex Pd(PPh3)s (568.5 mg, 0.49
mnomn ] & O fen TLIE F1& 2T N e N O o 1 NE AA TLHLD cAliatines ~F fomaveminanerloriacmmotiiie: leoewessi: 1 77772 —T
HIIOL, O 70) H1 1110 (1o HL) ALV L, a 1.Uo [Vl 1111 SUIULLLL Ll muplupcuyuu gucmm 1 DIVIIHAUC L LD 1L,

= N
s
<
[¢]

24.6 mmol, 2.5 eq) was added with a syringe. After stirring at room temperature for 3 h, similar worku
a crude oil. Purification by short column chromatography gave dienol (Z)-3b2 (1.61 g, 97 %).

TLC analysis (Si02, 90:10 PE/EtOAc) Rf=0.20.

IR (film) : 3320, 3080, 2950, 2920, 2850, 1615, 1460, 1360, 960, 895 cm"!

'H NMR (200 MHz, CDCl3) & 5.43 (t,J = 7.4 Hz, 1H, CH;-CH=C), 5.07 (q, J = 0.7 Hz, 1H, C=CHH),

4.76 (s, 1H, C=CHH) ; 4.10 (s, 2H, CH,OH), 2.10 (dt, J = 7.4 and 6.8 Hz, 2H, CH>-CH=C), 1.84 (d, J =

0.7 Hz, CH3-C=C), 1.62 (s, 1H, OH), 1.1-1.5 (m, 6H, (CH»)3), 0.88 (d, J = 6.8 Hz, 3H, CHj3).
9

“C NMR (50 MHz. C 1Y § 1422 (-C=C\ 141 (-C=CY 1280 (CHA-CH=("Y 1189 (C=(CHA\ AR 2
N A NAVARN (&N AVER ALy NAaSNR)) W A Tl e w "2 ]y AT A VTN 14V \(WIE/73801%\ 0 )y L ddide \N™M X1 ) Jy UYL

(T NITY 21 & /LT M A& MU N MIQ K (T MO I L (LI AN E (LY. Y 1AN0 7T N

\ A 177\JHL ]y LT XD )y £7.0 0017 ), £0.9 \ M d17-0UH1=U ), L4V (1) ) ek \NTI3-U=0 ), 19U (A13)

MS (m/z,%) = 168 (M™*+), 107 (44), 93 (100), 81 (44), 79 (78), 77 (46), 69 (67), 67 (57), 55 (83), 41 (69)

Anal. Calcd for CyHp9O : C, 78.51 : H, 11.98. Found : C, 78.10 ; H, 11.50.
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Dienic acetates 7

(E+Z)-2-Ethenylbut-2-enyl acetate 7al.

To a solution of dienic alcohol 3a1 (E/Z= 90/10) (1.3 g, 13.2 mmol) pyridine (79 mg, 0.65 mmol), and
DMAP!6 (79 mg, 13.2 mmol) in CH2Cl; (30 mL) at 0 °C, acetic anhydride (5.5 mL, 58 mmol) was added
slowly. The reaction mixture was stirred at room temperature for 6 h and then hydrolyzed with ice-water. After
extraction with ether (2 x 50 mL), successive washings with 2 N HCI solution, saturated aqueous NaHSOj.
ification by chromatography on silica gel (PE) afforded 1.52 g (82 %) of

vaporation of soly purificatio 1 ograp fford
acetate 7a1 (GLC analysis : ratio E/Z = 90/10)
TLC analysis (SiOz. 50:50 ErO/EtOAc) Rf=0.71

H NMR (200 MHz, CDCI3) 6:

(E)-7a1 (major isomer) & 6.68 (dd, J.;s= 11 Hz and J4yqns= 18 Hz, 1H, CH=CH3), 5.80 (q, / = 7.1 Hz, 1H,
CH3-CH=C), 5.28 (d, Jiyuns = 18 Hz, 1H, C=CHans), 5.19 (d, Jeis= 11 Hz, 1H, C=CH,is), 4.7 (s, 2H,
CH>-0OAc), 2.08 (s, 3H, CO-CH3y), 1.81 (d, J = 6.9 Hz, 3H, CH3-CH=C).

(Z)-7a1 (minor isomer) § 6.68 (dd, J.jy= 11 Hz and J;4s5= 18 Hz, 1H, CH=CH>), 6.03 (q, J = 6.4 Hz, 1H,
CH3-CH=C), 5.28 (d, Jygns= 18 Hz, 1H, C=CHyps), 5.19 (d, Jys= 11 Hz, 1H, C=CHc;s), 4.78 (s, 2H,

== ails LIS/

CH»-OAc), 2.12 (s, 3H, CO-CHz), 1.81 (d, J = 6.9 Hz, 3H, CH3-CH=C).
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(E)-2-(Propen-2'-yl)but-2-enyl acetate 7a2.
The same procedure!6 as above was used from alcohol (E)-3a2 (170 mg, 1.52 mmol), pyridine (918 mg, 11.6
mmol), DMAP (9.2 mg, 0.075 mmol) and acetic anhydride (676 mg, 6.63 mmol) in CHCl, (10 mL) at 0 °C.

Short silica gel column chromatography gave 202 mg (85 %) of acetate (E)-7a2.
TLC analysis (SiO2, 90:10 PE/EtOAc) Ry=0.48.

IR (film) : 3030, 2920, 1740, 1650, 1450, 1230, 1025, 890 cm™!

'H NMR (200 MHz, CDCl3) 5 5.62 (q, J = 6.8 Hz, H3C-CH=C), 5.80 (s, 1H, C=CHH) ; 4.77 (s. lH,
C=CHH), 4.57 (s, 2H, CH2-OAc), 2.06 (s, 3H, CO-CH), 1.71 (s, 3H, CH3-C=CHy), 1.70 (d, J = 6.7 Hz

3H, CH3-CH=C).

MS (m/z, %) : 154 (M++, <1), 139 (1), 112 (6), 94 ([M-AcOH]*, 34), 79 (100), 77 (20), 67 (i2), 55 (27),
53 (12), 43 (19).

(E)-2-Ethenyloct-2-enyl acetate 7bl.
Esterification was carried out via the same procedure from alcohol (E)-3b1 (650 mg, 4.24 mmol), pyridine
(2.51 g, 31.8 mmol), DMAP (26 mg, 0.21 mmol) and acetic anhydride (1.95 g, 19.08 mmol) in CH,Cl; (15

mL). Purification by silica gel (PE to 90:10 PE/EtOAc) gave 625 mg (75 %) of pure acetate (E)-7b1.
TLC analysis (SiO7, 90:10 PE/EtOAc) Rr 0.51.

IR (film) : 3080, 3010, 2950, 2850, 1745, 1645, 1595, 1455, 1365, 1220, 1020, 990, 955, 905, 855 cm’

l'l‘ RTR ATY /ANAN L ATT ST - ray ¥ 711 T 119 ~ h ] ~ -~ TY 17TY 7YY FTNYY V- FAa N ' 4 b BN~ 8 § Y
H NMK (LUU VIRZ, CDCI3) 0 © (ad, y=1il1.2and 1/./ Hz, 11, Lg=LH2), 0. /U(l, J= /D HZ, 11,
CH,-CH=C), 5.25 (d, J = 11.2 Hz, 1H, CH=CHH), 5.15 (d, J = 17.7 Hz, 1H, CH=CHH), 4.70 (s, 2H,



P. Gamez et al. / Tetrahedron 54 (1998) 1482514834 14833

CHA O DM (A T ="7179H7 Y)H CHALCH= 207 (¢ 2H COCHAY 1N {(m A (CHAYY ORA (t T =
AR\ ), L.V \Li, Jo— J ik IO,y Ldly NRAYTNORESNLy LU Dy J1dy WAITULLS g, 1.0V (UL, Vily, \(VA1J 8], VU (L v
6.6 Hz, 3H, CH3)

Be NMR (50 MHz, CDCl3) 8§ 171.0 (C=0), 136.0 (CH2-CH=C), 131.3 (C=C-C=C), 131.0 (CH=CHy),

114.5 (CH=CH»), 66.1 (CHz-OAc), 31.5 (CH3), 29.0 (CH»), 27.5 (CH,-CH=C), 22.5 (CHy), 21.1
(CH3-CO).

MS (m/z, %) : 196 (M*++, < 1), 136 ([M-AcOH]*, 4), 94 (27), 93 (27), 80 (31), 79 (100), 67 (12), 55 (12),
43 (83).

(Z)-2-(Propen-2'-ylhoct-2-eny! acetate 7h2.
Same procedure from alcohol (Z)-3b2 (1.61 g, 9.6 mmol), triethylamine (7.26 g, 72 nmol) DMAP (58.5 mg,

A . ~al

0.48 mmol) and acetic anhydride (4.4 g, 43 mmol) in CHCly (30 mlL). Purification by silica gel (65 g)

chromatography (PE to 95:5 PE/EtOAc) gave 1.1 g (63 %) of acetate (Z)-7b2.

TLC analysis (5107, 90:10 PE/EtOAc) Rf 0.48.

IR (film) : 3080, 2950, 2920, 2850, 1745, 1615, 1460, 1360, 1220, 1020, 960, 895 cm™"

' NMR (200 MHz, CDCl3) 8 5.50 (t, J = 7.4 Hz, 1H, CH,-CH=C), 5.03 (s, 1H, C=CHH), 4.75 (s,
C=CHH), 4.56 (s, 2H, CH-OAc), 2.09 (dt, J = 6.5 and 7.2 Hz, 2H, CH»-CH=C), 2.04 (s, CO-CH3), 1.82
(s, 3H, CH3-C=C), 1.35 (m, 6H, (CH2)3), 0.88 (1, J = 6.4 Hz, 3H, CH3).

l3f" \T\lD &N NUO- YN £ 17N Q (M) 1A1 7 (., _M—\ 1272 (CO=("_ 1. NA~Y 1212 (1T~
\JU IVRL1ZL, LI 13) L4 17/V.0 \L—\U) 11,7 \dlidmlo=U ), 1J7.0 D= mullymuni) 1LJ1.0 \11)

TIYY el V-dka } ral ra 8§ ™ O FITY oY YR 1T £ T YY AY ~Nn £ NI T AY NO TF JMIT £MYY ey la o B4 FA4NTT A ~ Y A

CH=0), 115.2 (C=CH3), 67.8 (CH»-OAc), 31.5 (CH»), 29.5 (CH?»), 28.7 (CH,-CH=C), 22.6 (CH»), 22.4

43 (72), 41 (23).

1. a) Ahmar, M.; Cazes, B.; Goré, I. Tetrahedron Lett. 1984, 25, 4505-4508.
b) Ahmar, M.; Barieux, J.J.; Cazes, B.; Goré, J. Tetrahedron 1987, 43, 513-526.
c) Friess, B.; Cazes, B.; Goré, J. Bull. Soc. Chim. Fr. 1992, 129, 273-279,
. Cazes, B. Pure Appl. Chem. 1990, 62, 1867-1878.
3. a) Gauthier, V.; Grandjean, C.; Cazes, B.; Goré, J. Bull. Soc. Chim. Fr. 1994, 131, 381-390.
b) Gauthier, V.; Cazes, B.; Goré, J. Bull. Soc. Chim. Fr. 1996, 133, 563-579.

¢) Vicart, N.: Cazes, B.: Goré, 1. Tetrahedron 1996 52 9101-9110 and references therein

7 IVGLILy 1%y QLT S, vy NIVUERNy Ve Cer reqaron RBRF TGy Shwy FAVETT AV RV AVIVAVIIVLYS wRAvA Wil

A Macnar Do Aciawmta 0 MNamas D v T s L1 . __ 100 4 1AOCIE 1AQAA4A

4 Gamez, P.; Ariente, C.; Cazes, B., Gore, J. Tefranedaron 1996, 54, 14535-14544.

5. For a recent review, see : Knochel, P. In Comprehensive Organic Synthesis ; Trost, B.M.; Fleming, I.,

Eds.; Pergamon Press: Oxford, 1991, Vol 4, 865-911.



o~ A

1
Richey, H.G.; Von Rein, F.W. Tetrahedron Lett. 1971, 3777-3780.
Alcohol 3al was obtained by Richey and Von Rein in reference 6 with a 60 % yield ; further
communication (reference 7) of these authors mentioned a 26 % yield for the identical preparation of this
alcohol 3al. No spectroscopic data for this alcohol was available in these two references 6 and 7.
Stille, J.K. Angew. Chem. Int. Ed. Engl. 1986, 25, 508-524.

Pereyre, M.; Quintard, J.P., Rahm, A. Tin in Organic Synthesis, Butterworths, London 1987.
For a review on cross-coupling reactions between two sp? carbon atoms, see :

Knight, D.W. In Comprehensi

ive Organic Synthesis :
rganic yninesis

inziigd V. il U7 Crelev

Oxford, 1991, Vol 3, 481-520.

) -

Adam, W.; Klug, P. J. Org. Chem. 1994, 59, 2695-2699.

Dang, H.P.; Linstrumelle, G. Tetrahedron Lett. 1978, 191-194.

Ensley, H.E.; Buescher, R.R.; Lee, K. J. Org. Chem. 1982, 47, 404-408.

Hofle, G.; Steglich, W. Synthesis, 1972, 619-621.

Still, W.C.; Kahn, M.; Mitra, A. J. Org. Chem. 1978, 43, 2923-2925.

Brandsma, L. Preparative Acetylenic Chemistry, Elsevier, Amsterdam, 1971, p. 28.
Normant, H. Adv. Org. Chem. 1960, 2, 1-65.

Takashi Y.: Ito. T.S.: Sakai S.: Ishii i, Y. I Chem. Soc. Chem. Commun. 1970 1065-1066.

.y s k., ARG WD, . C. s, LU

Bickvall, J.E.; Nystrom, J.E.; Norberg, R.E. J. Am. Chem. Soc. 1985, 107, 3676-3686.



