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Abatractt An -metric aldd reaction of (+)-chromium(O)-complexed bwualdehyde 4 with the titanium enolate 
genemted Finn the ethanethioate 5 provided the un&aldol product 6 in a highly stez~sdective manner, which was 
subsequently converted to the taxd C-13 side chain. 

Tax01 (l), isolated from the bark of Tams brevifofia,l is the most promising anti-tumor agent24 that has 

exhibited impressive efficacy in clinical trials. An extremely potent anti-tumor property of tax01 (1) combined 

with its strikingly complex and sirained structure has now made itself one of tbe most exciting and challenging 

compounds. Although tax01 (1) can be obtainable in only low yield &an natural resources, its precursor in a 

semisynthetic supply, IO-deacetylbaccatin III (2)s has been recently shown to be more readily available. 
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Concerning to enough supply of tax01 (1) at the clininal stage, the relatively easy availability of lO- 

deacetylbaccatin III (2) has stimulated us to develope an efficient and enantioselective synthesis of the tax01 C-13 

side chain, (2R,3S)-N-benzoyl-3-phenylisosuine residue which has been elucidated to be crucial for the strong 

anti-tumor activity of tax01 (1). Two groups 6s7 have so far reported the enantioselective synthesis of the tax01 C- 

13 side chain. We describe herein an alternative and highly stereocontrolled synthesis of (2R,3S)-(-)-N-benzoyl- 

3-phenylisoserine methyl ester (3>6bvC through a highly stenwselective asymmetric aldol reaction 

chromium(O)-complexed o-TMS-benzaldehyde 4 as a key step. 
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(a) TICi~/Et~N/CHpClp, -78“C; (b)TBAF-HFICHsCN-THF, -78°C to 0°C; 
(c) hulEt20, 0°C; (d) HN3/PPhg/DEAD/CsH6, r.t.,THF; (e)PPh3/H20/ 
THF, 60°C; (4 BzCIIDMAPICH~CI~, O°C; (0) Tl(ON02)3.3H20/MeOH, 
2S°C; (h)lO%Pd-CIH2IEtOH, 80°C. 
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(+)-Tricarbonyl($&rirnethylsilylbenzaldehyde)chromium(O) complex (4)**9 was treated with the titanium 

enolatelo generated in sifu by the reaction of the ethanethioate 511 with titanium tetrachlcnide and uiethylamine in 

dry methylene chloride at -78°C to affotd the anti-aldol condensation product 61x13 with chtomium complexation 

in 93% yield Desilylation of the al&l product 6 with tetmbatylammonium fluoride and hydrofluoric acid in 

tetrahydrofuran and acetonitrile, followed by decomplexation by short irradiation with Z300 MI light in diethyl 

ether produced 712 in 63% yield 

The next phase of our strategy for the synthesis of phenylisoserine derivative required introduction of the 

amino functionality with stereo inversion at the C-3 position of 7. The Mitsunobu reactiont4 of 7 with hydraxoic 

acid, diethyl azodicarboxylate, and triphenylphosphine gave the syn-aside compound 8,ls which was 

subsequently reduced with triphenylphosphine and water to furnish the corresponding amino derivative 9.15 The 

benzoylation of 9 with benzoyl chloride and 4-NJV-dimethylaminopyridine yielded 10 [mp 138 - 139’C; [alDo 

+58.5 (c, 0.41, CHCl3), >98’% e.e.16.17] as a both diastemcmerically and enantiomerically pure form in 63 % 

yield Thioester functionality of 10 could be easily converted into the corresponding methyl ester 11 [mp 103- 

lOS’C, [a]% -5.3 (c, 0.41, CHC13); >98% e.e 16.17] in a quantitative yield by exposure of 10 to thallium 

timtratet* in methanol. 

Finally, the benxyl group on the C-2 hydmxy group of compound 11 was reductively removed with 10% 

palladium-carbon under hydrogen atmosphere to provide (2R,3S)-(-)-N-benzoyl-3-phenylisoserine methyl ester 

(3)[mp 180 - 182’C; [a]mo -48.1 (c, 0.28, MeGH), ~98% e.e. t7# lit.6b mp 183-185’C; [a&-48 (c, 

0.92, MeOH)] in 78% yield. 

Thus, we have completed a highly stereocontrolled synthesis of (2R,3S)-(-)-N-benxoyl-3-phenylisoserine 

methyl ester (3). a crucial moiety of tax01 (1) for strong anti-tumor activity, from (+)-chromium(O)complexed 

benxaldehyde derivative 4. This synthesis provides an alternative and efficient way for the preparation of the 

taxol(1) C-13 side chain, (2R,3S)-iV-benxoyl-3-phenylisoserine moiety. 
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