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Absttwck A variey of jhctionalized un.ywwtrical (ZJ or (E)-enediyws I and 2 are stereospecifically prepared in good 
ovemll .yieki b.v a stmple stmigl&orward one-pot ptvccdurefiwn (ZJ or (Etl.2-dichloroetl@ne and I-al@nes_ i%c reduction 
of I and 2 leads eflciently to pure (ZZZ) and (2 E. 21 conjugated trkrus. 

A new class of antitumor antibiotics (esperamicins, calicheamicins, dynemicin...)’ has stimulated intense 
synthetic and mechanistic studies directed towards the 1.5enediyne system which is at the origin of the 
biological pmperties of these substances. 

We have found that functionalized unsymmetrical (Z) or (E)-enediynes can be obtained in good overall 
yield by an experimentally straightforward one-pot procedure involving two sequential Pd(PPhS)g and 
PdCl@hCN)2 catalyzed coupling reactions from (Z) or Q- I .Zdichloroethylenes and 1 -allcynes (schemes 1 
and 2). 

1) R ‘4 , Pd(PPh,), 

C,/-\cl 
Cu’, BuNH,, rt 

2) R2, . PdCl2WW2 

pipe&line, rt 1 

a R’ = (CH&OH RZ = CsHl1 (73%) 

b R’=CsHll R* = MesSi (72%) 

c R’ = C5HIlCH(OH) R* = CH$JH (72%) 

d R’ = (CH2)20H R* = CH@H (62%) 

e R’ = C(Me)#H2 RZ = C5Hl, (71%) 

f R’ = C(Me)zNHz R* = C5H, ,CH(OH) (64%) 

Scheme 1 

Unlike the case of the stepwise substitution of(E) and (Z)dichlomethylenes*.J or the case of symmetrical 
disubstitution of (Z)-dichloroethylene,4 where Pd(PPh3)4 can be used, it is noteworthy that the presence of 

PdC12(PhCN)25 is essential for the efficiency of the one-pot cross coupling reaction. By using Pd(PPh3)d. 
instead of PdC12(PhCN)2, lower yields were obtained (<lo%). 
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1) R’* , Pd(PPh,), 

Cl* 
Cu’. piperidine, rt 

Cl 2) R2a , PdCl,(PhCN), 
piperidine, rt 

a R’=CSH,, 

b R’=C~HI, 

c R’ = CgH1 fZH(OH) 

d R’ =C6H5 

Scheme 

R* = Me& (75%) 

Rz = (CHz)LOH (68%) 

R* = KX2hOH (7 1%) 

R* = C& (62%) 

2 

(Z,Z,Z) and (Z,E,Z) conjugated trienes 3 and 4 were easily prepared in high yield by treatment of the (Z) 
and (E)-enediynes with activated zinc6 in methanol-water under mild conditions (scheme 3): 

zn (C~&) 
MeOH-H20, rt 

R = (CH2L@COMe (78%) 

R = (CH2)yXOMe (80%) 

R = (CH~)$XlOMe (89%) 

R = (CH2)40COMe (91%) 
Scheme 3 

Typical procedure for the preparation of (7Z)-7-pentadecen-5,9-diyn-l-01 (la): 
To a solution of Pd(PPh& (0.1 mmol, 116 mg). (Z)-1.2-dichloroethylene (4 mmol, 388 mg), BuNH2 (4 mmol, 
341 mg) and 5-hexyn-l-01 (2 mmol, 196 mg) in benzene (4 ml) was added CuI (0.2 mmol, 38 mg) at room 
tempera-. The stirred reaction was kept at room temperature for 4 h and the volatile components were removed 
at reduced pressure (10 mmHg). Piperidine (5 ml), PdClz(PhCN)2 (0.1 mmol, 39 mg) and I-heptyne 
(2.4 mmol, 23 1 mg) were then added successively under an argon atmosphere. The stirring was continued until 
TLC analysis indicated complete consumption of the intermediate chloroenyne (generally l-3 h). The reaction 
mixture was hydrolyzed with a saturated aqueous solution of ammonium chloride and extracted with ether. The 
organic extract was dried over MgS04 and the solvent was removed in vucuo. Purification by flash 

chromatography (petroleum ether / EtOAc : 70 I 30) afforded 320 mg (73%) of pure enediyne la.7 

References and notes 

1. 

2. 

3. 

4. 
5. 
6. 
7. 

For a review see: (a) Nicolaou, K. C.; Smith, A. L. Acr. Chern. Res. 1992, 25, 497-503. 
(b) Nicolaou, K. C. Chemisrv in Britain 1994,30, 33-35. 
(a) Ratovelomanana, V.; Linstrumelle. G. Tetrahedron Left. 1984,25, 6001-6004. (b) Alami, M.; 
Crousse, B.; Linstrumelle. G.; Mambu, L.: Larcheveque, M. S.vn/ert 1993, 217-218. 
(a) Guillerm, D.; Linstrumelle, G. Tetrahedron Lett. 1985, 26, 3811-3814. (b) Chemin, D.; 
Linstrumelle, G. Tetrahedron, 1994, in press. 
Vollhardt, K. P. C.; Winn, L. S. Tetrahedron ht. 1985.26, 709-712. 
Alami. M.: Linstrumelle. G. Tetrahedron Lett. 1991,32, 6109-6112. 
Boland, W.; Schroer, N.; Sieler, C.; Feigel, M. ffelv. Chim. Actu. 1987, 70, 102S-1040. 
Satisfactory spectral data were obtained for all new compounds. 

(Received in France 1 March 1994, accepted 25 March 1994) 


