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Sumnwy: Polyenes of d@Ined o&in geometries can be prqmred in high yiel&jbn conjugated en01 
@lam and enyne linchpins m&r the it#luence qf cara&ic amokus afPd(0). 

As part of our continuing illtamt in polycne macrolidc total synthesis,’ we have begun to focus on 

developing general methods for conjugated polyene consuuctions.* Although the controlled assembly of @ 

Cen~intheseandrelabedpolyacetateand~~~producghasbeeaaChievtdwith~ 

succcs~,~ by contrast, very little attention has been dimctcd towaxd the maliradon of quick entries to theirpolycnc 

portions. Utilized multi-step approached rely heavily on traditional Wiaig/Hamcx-Emmons chcmistry.5 or on 

McGarvey’s mum recent, reiterative sequence involving aldchydes and Wollenbcxg’s lithiatcd alkoxym.6 

Transition metal-based mganomeaUic linchpins, on the other hand, offer promise here in that oleti geometries 

are normally maintained. and conditions for their vinyl-vinyl couplings are oftenti *and efficient.’ We 

now report our initial results in this area which suggest that conjugated tri- and tcnacnones/~tes. or higher 

homologs, will be obtainable using the proper matching of tea&on partners via the inmmcdiacy of 

organopau&umspccies. 

Linchpins l8 and 2a wcxe prepamd accoelg to the proc&ure of Magrietis.* stillc couplings9with vinyl 

iodide8 such a8 3 and 4 CI@Oying VSti0~8 combinations Of Pd/8OhUhdditiVe mixtlpeS [e.g., Pd(Ph3P)4, 

PdC12(PPh&, PdQ(PhCN),, PdCl&H,CN),, Pd(dba)J(furat$P in DMF$ C&Cl, or N-methyl-2- 

pylrolidonc 0, with Q without Licl] at room v gave low yicldll ofpolm (08%). clalrly an 

indication of the perturbation exerted by the conjugated alkync residue in la/&lo Even an auivatcd iodide 

(e.g., 5) afforded only 40% of the de&d coupling product with la after 2.4. Switching to the rriflatc 

analog 6, however, led to a very clean and efficient process ruillring I.9 ratios of reacmrs, general&d by 

Equationl.Tablellistsanumbgofexamples~gtbegeneralityafthemthocl~~ 
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2a, R = SiMs 
2b, R = Ii 

4 
~-C&l 5 

I 

scvaal additioMl points can he made, incl~ (1) hoth Mates and fllK#maulfaaatcs” (ultlics 12) leact 

with equal fmility; (2) the couplings am essentially stmospmk” (3) mmval of the Me@ nmicty in IaDa is 

readily accomplished with K&o, in McOH to give lb& identical reaction of the dcsilylatcd h&pin (i.e.. a 

terminal acetylene), however, leads to coupling at kboth tcrmini of the linchpin in cu. 5096 yield; none of the 

de&d product was obsemcd. 
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Fmducts 7 could be manipulated further at the acctyknic tuminus (a&r desilyhuion. vide sypra, 8590%). 

For exampk diqnoem 10 lldergws atraightfaward couplillg” to the vinylog 11 in good yield (Schcalc 1). 

other related transformations m also edwisioned (e.g., Bolmd tx&cdan.1s b initiated isomkmion9, a5 me 

applications in synthesis. Thesestudieswillhcmpurtcdinduccoum. 
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Table 1. Palladium(O)-mediated couplings of liacbpi~ la and 2a with activated triflates. 
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Entry Vinyl sulfonate8 Lincbpinb Product’ Yield( %)d 

COzEt 

b. 
OR 

: 
8a,R=Tf 
8b, R = SOzF 

qrfe 
3 Etozc 

WA 
Me 

OTf 
4 EtOzC 

+ Et 
Me 

0 
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OTf 

C02Et 

6 
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OTf 
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+ Et 
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la 

la 
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2a 

co@ - 61, 
9 Silk& 

SiMej 
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Etozc 

Me 
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SiMQ 
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SiM% 

SiMej 

92 

94 

80’ 

79 

85 

.~~~~~~__~~~~~~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----~~~~~ 

%qwcd from the wmqondhg Bkcto cstcrs acun&ng to ref. 16. bScc rcf 8. 

%ully charactcrizcd by IR, NMR, MS. and HRMS data. dIsolatcd kcomctry assigned 

on the basis of an NOE experiment. %olated in a 8020 ratio as a mix of E:i isomers. 



1436 

I otllavefnomthecNRs,EcoleNcrmales~~plrir. 
1. Lipshutz, B.H.. Maetd, R., Crow, R, Tetidron Lctt., l9g9, a 15. 
2. Lipshutz, B.H., Lee, J.I., Tetrahedrt-m Lat., 1991,31.7211. 
3. Gishi, T., Nakata, T., Synthesis, 1990,635. 
4. Sec. as exampks (a) Nicobnb KC., GgiIk$c, W.W., ChemTracts Org. &km., l990,2 3m (b) 

Huwsian, S., Botta, M., Tetruhedron Lat., 19S7.a 1151; (c) Keancdy, RIM., Abiko, A., Takcmasa. 
T., Gbmoto, I& Maskmu=, S., ibid., 1988, & 451; (d) Bruckncx, R, &id., 1988,2e 5757; (e) 
Schrcibcx, S., L., Goulet, MT., J. Am. C&m. Sot., 1987,1pe 8120; (f) Duplaatier, AL, Masamuw. 
s., ibid., 1990.112, 7079. 

5. Ww J.M., McG&y, G.J., Ttwwkdron Lea, l985,&4891, rndrrrfermcer thcrcia. 
6. McGarvcy, G.J., Willirms, J.M., Hincr, R.N., Maw&am, Y.. oh, T.. J. Am. Ckm. Sue., 1986. u1& 

4943. 
7. C~llman. J.P., Hcgedus, LS., Norton. J.R., Finkc, R.G., in Principks and Appbztions OfOrgano- 

rrwlaon Mad chl?mwy, ullba?&y sci#wx Bo& Mill valley, a& 1987. 
8. Magriotis, PA.. Sc#t, MJL, Kim, K.D., Tetrahedron hr.. 1991. Z 6085; see alao Magriotis, P.A., 

Doyle, T.J.. Kim, RD., ibid., l990, & 2541. 
9. Stille. J.K., Scott, W.J., J. Am. Ckm. Sot., 1986, u1& 3033. See also, Scott, W.J.. McMuny, J.E., 

Act. Chem. Res., 198S.a 47. 
10. Simple vinyl smImanM (e.g., vinylttibutylstanM@ arc knowa to couple with activated vinyl Matc& 6 

Houpis. I.N., Tetruhcdron L&t., 1991.2 6675; see also, Scott, W.J.. Kling J.K., Hctuick, C.M.,J. 
org. chem., 1991, & 1489. 

11.Anpnsentativepmc&tefur~pnpantioaof9isasfollowx InauargonflushaIfIaskwaepIaced 
Pd(dba)2 (5.20 mg, 0.009 mmol), uiphcnylarsinc (5.5Omg. 0.018 ti),l’ and t&ate & (0.30 -1) to 
whichdryN-mahylpymMa1e(3mL)wasadded. ‘Ihercsultingsolutionbccamcpalcyellowaftcr5to 
1Omin. Atthispoint,tiylrtaMaat la(O.3Ommol)wasadded. Tllcmactionwasstkaiurldlxargonat35- 
400Cfor8tol6h. Afrcrbcingallowcdtocooltomomtanperaaae. thCdarLSOlUtionwaS~Witll 

~u~~u(o.2M,1omL),and~aqueouslayerwasexaactedwithdiethylaher(6omL). Tllecanbbd 
arganiclayaSwar:wsshed successinlywithclqueousN~~(2omL)and~(2x1OmL),driedova 
MgS04andthesolvent~rwwnredinvocuotogiveadark~ynsidue.Puritiicationbycolunmchromaoo- 
graphy (silica gel, hcxanMhy1 acctatc, 955, Rf = 0.37) affcbd the dicnync 9 (70.75 mg, 90%) as a 

colorless oil; IR (neat) cm-l 2400,2140,1710,1600,1410,1250,1200,1110,1035,1000,850; 1H NMR 

(5OOMHzs. CDCl3) 8 7.48 (lH, a, J = 12.OHz), 5.68 (1H. d, J = 12.OHz). 4.18 (2H, q, J =7.2Iiz), 3.10 
(2H, t, J = 7.8I-h). 2.64 @I-I, t, J = 7.8&), 1.86 (2H. quint, J = 7.7Hz), 127 (3H, t, J = 7.OI-b). 0.18 

(SI-I, s); 13c NMR (125hlJ-k CDCl3) 6 165.40, 151.30, 134.35, 133.30, 112.05. 104.40, 103.75, 60.00. 

35.85,33.55,22.&l, 14.25, -0.45; ELMS (tel int) 262 (M+, 35). 247(18), 234(29), 219(44), 203(34). 
175(33), 73(100); HREIMS c&d far Cl5H22G2Si @I+): 262.13%9, fopad 262.1392. 

12. Roth, OP., Fullcs, CR, 1. Org. Ckm., 1991, &, 3493. 
13.Inthecascafdcycl~ daivative~~~l,entry5),howeva,~~odthecnde~~ 

(byGC)~~thata89:11ratioofZ~Ep~gproductswasfarmedinidally,whichwasconvaeed~a 
8Oz2OEEZmixupon purifi&on(silicagcl). 

14. Sonogashim, K.. Tohda, Y., Hag&am, N., Tetrahedron Lat.. 1975.4467; SIX also, Chcmin, D., Alami, 
M., Linshumclle, G., Ibid., 1992.2.2681. 

15. Boland, W., Schrocr, N.. Sielcr, C!., Fcigcl, M., Helv. Chim. Acre., IM7. ZQ, 1025. 
16. Stang, P.J.. Act. Chum. Res., 1978, _& 107. 
17.Ftia, V., Krishnan, B., J. Am. Chem. Sot., 1991. U 9585. 

(Received in USA 8 October 1992; accepted 22 December 1992) 


