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Abeace Tmnt of 7-tdeth~~14g-hyrrOxy-lv III (lb) with PJMM~ P_ 
tOh?~SUthM8t8 h #hXh?jJ b @VW ttl8 OfihOC?& 3 8s 8 n9.d Of o(z) + 0(14) bMZo&¶ migelion, 
-ofrb?gA-by lbmredkn of Bn -S&W bd@ b&WIl c(t5) SitId c(lO), 8nd FStSRW@@tlhSd 

Of ttl.9 4-8ChlXy-5(20)oxelane mofety iI& 8 c(&9&Th¶hSd 2,4.-. 

The development of second generation antitumor taxoids based on a diterpene core diffkent 6-om baccatin 

III is an area of considerable current interest.2 In this context, tax01 attslogues fimctionalixed at C-14 have 

emerged as very promising anticancer agents. 3 The synthesis of these compounds uses 14p-hydroxy-IO- 

deacetylbaccatin III (la) as starting material.3 la is a by-product of the isolation of IOdeacetylbaccatin III (2a) 

from the needles of several yew species,4 and thus its supply poses no extra ecological burden on plants from the 

genus Tarus.~ 

One of the advantages of the 14-fi.mctionaliied system over the parent one, is a major stabilii in protic 

solvents towards the acid-catslysed opening of the oxetane ring.6 This is an important asset for the chemical 

elaboration of la. We now report the surprising observation that in apolar solvents this order of stability is 

reversed. Indeed, the combined activity of mild acidic conditions and heating can trigger a deep-seated 

rearrangement of some derivatives of la, ultimately leading to the unprecerlented reorganization of the acyl- 

substituted oxetane ring into an otthoester and overall a&cting nine carbons of the diterpenoid core. 

When 7-triethyMyl(Tes)-14fl-hydroxy-1Odeacetylbaccatin III (lb)’ was refluxed in benzene in the 

presence of catalytic amounts (0.05 mol. equiv.) of pyridiniumptoluaresulfonat e (PPTS), rapid disappearance 

(cu 60 min) of the starting mate&i took place, and the less polar compound 3 was isolated in ca 40% yield.8 

The 7,14diTes derivative of la (compound lc 4, was stable under these reaction conditions, whereas the 7-Tes 

derivative of lO-deacetylbauxtin III (compound 2b 10) gave the uheotaxane 411incaWhyield. 

Maus spectfomeuy showed a molecular weight of 656 for 3, corresponding to the moiecular formula 
C35&01oSi and to the overall loss of one water molecule from lb. Comparison of the NMR fkatwes of 3 and 

lb showed the disappearance of the acetate signals at 2.31 ppm (IH-qectrum) and 170.3 ppm (~3C-spcctnun), 

that were replaced by singlets at 1.50 ppm and 118.9 ppm respectively. These data suggested the presence of 

anorthoecetatcgroup,l2andcontractionofringAwasalsoevidan~omthe~ofasioglaat 64.57ppm 

for C( 1) in the *%I NMR qectnnn.ll Conn&vity analysis via COSY and proton-cnr&t conelation allowed to 

assignaUtheprotonandcarbonresonances. Ephekation at C(5) was evidenced by the nndtiplicity of H-5 (br 
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,),lJ whereas the downfield chemical shift of H-14 (5.75 ppm) showed that the benzoate had migrated from 

O(2) to 0(14).6 Experiments of in situ acylation with trichloroacetyl isocyanate (TAI)ls disclosed the presence 

of only two hydroxyls, that were located at C(5) and C( 13) on account of the pammagn& ‘c shifts undergone by 

these protons (U + 1.15 and + 1.28 ppm mspectively). Thus, the rema&ing four oxygcns were all part of 

ether-like bonds. These data could be rationalized by the formation of an ether bridge between C( 10) and C( 1 S), 

and of an orthoester between C(2), C(4) and C(20). 

A plausible mechanism for the rearrangement of lb to 3 is depicted in scheme 1. Migration of the benzoate 

to 0(14), presumably via 1,2 and 1,14 dioxolanylium ions triggers the Wagner-Meenuein rearrangement of ring 

A and the acetate - assisted opening of the oxetane ring,14 eventually giving the stable orthoacetate 3. In Ic and 

Zb, where 0(2)+0(14) acyl migration is not possible, oxetane-cleavage did not take place under these mild 

conditions. This shows that opening of the oxetane by the neighbouring acetyl is catalysed by the C(2) hydroxyl, 

presumably vin trapping of a 4,2Odioxoh+nylium ion l&z (see scheme 1). 

In baccatin III derivatives, oxetane opening by the C(2) hydroxyl via base- SNZ-type attack on 

C(20) and formation of a 2,2O-ether had already been observed. l6 The di&rent mode of oxetane cleavage in lb 

is presumably related to the reaction conditions (pH, solvent), and not to the skeletal rearrangement of ring A. 

Models show in fact that the O(2) - C(20) distance is not significantly at&ted by contraction of ring A and 

formation of the C( 1 O)-C( 15) oxygen bridge. In the absence of coordinative solvents, intramolecular stabilization 

of cationic intermediates by oxygen functions via dioxolanylium ions or orthoester formation might be the major 

factor allowing the smooth rearrangement of lb to 3. Indeed, when the reaction mixture obtained refiuxing lb 

aad PPTS in polar solvents (methanol, acetone) was scrutinized for the presence of 3 or its 7-desitylated 

product, none was found. 1’ 

Acyl migration, ** ring A contractiont4 and oxetane cleavagel4, 16 are well precedented in taxoids, but the 

rearrangement of lb to 3 combines them in an original mode, that highlights the subtle interplay of the various 

oxygenated groups in these densely fimctionalized compounds. 
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NH4)+( 100); lH NMR (400 MHz_ cDC13, TMS as reference): 6 7.99 (d, J-7.6 Hz, Bz), 7.63 (t, J=7.6 

Hz,Bz), 7.49(t, J=7.6Hz, Bz), 5.7S(d, J=4.OHz, H-14), 5.14(d, J=ll.OHz, H-2), 4.76&H-IO),464 
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orthoacetate), 86.03 (d, C-13), 85.50 (s, C-15), 83.12 (s, C-4). 83.05 (d, C-14), 80.49 (d, C-IO), 
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C-3), 34.22 (t, C-6), 25.31 (q, C-17), 2264 (q, C-16), 21.65 (q, orthoacetate), 12.17 (q, C-18), 11.70 (q, 
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