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Sumnary: Tha enolate of C@40(CO)2(syn-t,3-l-C3H4COO$) generated with lithiun diiscpropylamide in W undergo- 

esdiastereoselective al&l reactimwithbemaldehyde;thealcoholt~formedhasbeenutilizedforstereos- 

elective synthesis of 1.5-diphenyl-2-vinyl-pentan-1,3,5-trio1 and 2-vinyl-3-hydroxyl-5-phenyl-tetrahydrofuran. 

The control of stereochemistry during C-C bmd fannation is a central issue in modam synthetic chemistry. 

The use of a transition-metal moiet)i as a stereodirecting tenplate has proven effective in tha field of asymn- 

etric organic synthesis, a prcnninant evle is the irm-acyl enolate CpFe(CO)(FW3)(McH;i_i)2 which bar bean 

utilized for stereoselective synthesis of lactones2a. lactd, l-hydroxyl-pyrrolizidin-3-ore2c and three-or 

erythro-a-methyl-a-hydmxyl-carboxylic acid2d, Notably, bacause the acyl m of these iron carplexes is 

chemically c@te inert, their synthetic applicatims are snme&& limited. 

Here we report generation and aldol chemistry of novel enolate Qi40(CO)2(syn-~3-1-C3H4UKH&i) and its 

synthetic mroach for stereoselective synthesis of 1,3,5-trio1 and 2-vinyl-3-hydroxyl-tetrahydrufuran. The 

acyclic 1,3-diol is a basic skeleton of natural products such as polyox~ iomphores~ mcrulides and arr5amycinfv 

and its asymmetric synthesis has been a s&jact of considerable interest'. 

The carplex C@40(UJ)2(~3-l-C$4UXH.$(1) was conveniently synthesized by reaction of C.@J(CO)~ with 5- 

chloro-3-penten-2-on (W,OC) followed by decarbonylatim with excess t&$0. The syn and anti isomers of 1 

formed In a ratio of 6:l are readily separable by silica-gel colum chromatography. Deprotmatim of the SW 

isomer of 1 with lithiun diiscpropylamide in TI-F at -78C generated the enolate which lpon treatment with ban- 

zaldahyde gave exo-2 [F~l(SS):Rs(sR)=88:12] exclusively. The plre RR form of 2 was obtained in 63% yield after 

a sinple recrystallization from ether at -2OC. Its cmfigrratim has &en clarified by an X-ray diffractjon 

study4. An CRTEP drawing reveals that in this exo conformer, the allylic and ketone atoms are arranged in a 

sidle-shaped conforrratim. Re&ctim of 2 with N&l4 in M3Ui/WF gave exo-syn-1,3-diol 3 (diastereaneric 

purity > 98X, 81% yield). The FffM(5SS) corrfigatim is assigzible to 3.; presumbly hydride adds to the 

ketone trans to the bulky cpMo(CO)2 mit. 

Allowing 3 to react with K8F4 in CH3CN at Oc pru&ced the nitrusyl complex 4 in 71%. tily me isaner was 

detected whichrreyhave been either ths exe orendoisaner5. According to the chamistry of related cqlexes6, 

No+ replaces the trans car-bony1 in tha sco isaner and the cis caMy1 in the endo isaner relative to the M- 

(CH)R s&stituent of 4. Adding LiCl to 4 in W/acetone pro&zed exo-5 in 56% yield. This d-~lorida sabstitutim 

proceeds via retention relative to stereochemistry of 46. The exn-cmformatimis indicated bythemitude 

of the geminal ccqling constant J12=l.6Hz7~*. 

Treatment of 4 with an a- Na..$03 in ether at Oc lad to gradual dissolutlm of 4 and stereospacifica- 
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lly 9enerated the tetrahydrofurerrs 6 amA 7. S msulted fmm Up Intrmolecular O+W‘ additlm at the C-3 

allylic carbon cpposite the mstal fragmt, and 7 was ~JT air oxldatlon pro&t of 6. Passing air thm@i 6 in 

CH2Clz gave 7 in 73% yield. Tha specific proton positions on the ether ring of 7 ware determlmd by a ME 

eqariment. The Ii4 ~1-1 (6 4.21) em&s an Ovemauser erhanwmerrt of the H’ and(~) stqals rvhereas the 

I? signal Is lrlaffected. 
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StIrrIng of 5 with 2.5 e@lmolar mom% of benzaldehyda in CH2C12 In the presence of cli.Jai, t+Jring 2 



7647 

days led to gradual deposition of precipitate. ll~ acetal 8 was isolated in 52% yield from the 0l$l2 phase. 

This metal decarposltion proceeds in a highly stereospecific mamer and no second acetal was found. For its 

structural elucidation we relied on ‘H-M spectroscopy. The ma~itudes of the capling constants J+Sttz 

and J34d.1Hz indicate axial-eq&.orial -lit-~. In a ME qriment, the H1 sip1 (65.97) exerts an Over- 

hauser erhancementof the H2 andi siwls ,whereas theU/(C4i)Ft0t2 protcnisunaffected. Hydrolysis of 9 with 

p-0i3CsH,,503H afforded 1,3,5-trio1 9 in a single stereoisaner (51% yield). 

It is of great interest to correlate the stereochemistry of 9 and 9 with that of 5. Based on Failer's con- 

ceptg, a mechanism is pruposed in Schemz 3. In 5, the ally1 carbon trans to No dissociates to leave a vacant 

site for benzaldehyde. As a result of the interligand sterlc hindrance within the metal-ccordlnation sphere 

after benzaldehyde becomes coordinated, two chair-like transition states are generated. The preferred aldehyde 

orientation is determined by decreased interaction with C@lo(No)Cl fragment; thus the n'-ally1 adds to re- 

face of the aldehyde. lhe ti1timat.e control of the diastereoselectivity is gwerned by the transition state 8 

rrhich places the bulky phenyl and CH(M)R groups at the eqmtorial positions to minimize the interligand steric 

hindrance. In contrast, the insignificant role of state A is attributed to its axial phenyl which exerts incr- 

eased steric interaction with the Cp group, and its addition pro&t is U-us not &served in the rxurse of 

reaction. 
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In ConcluSion, we have demonstrated stereoselective synthesis of 1,3,5-trio1 and 2-vinyl-3-hydruyl-tetra- 

hydrofuran derived from the Ho-n3-ally1 enolate. In synthetic qplications, this enolate may have advanta9es 

over the iron acyl enolate in that its C&I 9rolp can be furtionalized like a candy ketone , and the MO-~‘- 

ally1 species ttus formed can be decqlexed in's mlpe versatile m. 

A- Financial slylport by the National Science Cumcil of the Rep&lic of CJMM is gratefully ackn- 

owledged. 
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