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Abstract: Cyclically protected anti (28, 35) phenylisoserines on esterification with baccatin 111
derivatives afford Taxotere® and taxol precursors with the syn (2°R, 3°S) side chain.

Taxol (paclitaxel) and its analogue Taxotere® (docetaxel)! are remarkable, broad-spectrum cancer
chemotherapeutic agents? that offer considerable promise. Semi-synthetically, these two important compounds
have to date been obtained by esterification of baccatin 11l derivatives with forms of the phenylisoserine side
chains possessing only the 2R, 35 stereochemistry. | While fostering many imaginative syn(2R,35)-selective
phenylisoserine syntheses,!-3 this focus on matching the phenylisoserine and taxol--Taxotere® side chain
stereocenters has resulted in the elimination of many other possible approaches from consideration. We now
report the poteatially useful discovery that anti (2S,3S) phenylisoserine side chain derivatives, available
through a variety of procedures,* can aiso be directly used for this crucial esterification.

Side chain 10-Desacety! baccatin Il (R' = H)

1 R=CgHg ; R* = CHsCO (Taxol)
2 R=tC4HeO ; A' = H (Taxotere®)
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That epimerization can attend esterification under certain conditions was noticed in our early work with
acyclically protected Taxotere® and taxol side chains, as well as with other side chains (e.g., eqs 1,2):

£-CHyOCONH ROM +CaHyOCONH
: DCC or DPC, DMAP H
3 ¥ _COOR " s
Ce“s/\z( cooH toluens , A o c‘Hl/\,/ +  2'epi s
oPa 89-98 % OPG (eq 1)
From syn-3 - ca.9:1
anti-3 - ca. 21
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R CooR COOR
cots COOH 0CC, DMAP CGHB/\r + cots” 2
toluene , A - (ea2)
OMOM 100 % OMOoM OMOM
cat:1
5 8 epi -6
ROH = 7, 10-bis-trichd thoxycarbony! derivative of 10-desacetyl baccatin Il

These resultsé suggested that a protected form of the anti side chain with a markedly higher energy
content than that of the corresponding syn might lead to the natural syn relationship on esterification. In that the
isopropylidene-protected Taxotere® derivative 8, obtained from syn-7 (in which the phenyl and carboxyl groups

ROH
DCC. DMAP > Taxotere®
tolusne, A {eq3)
7
HOH’T' 105l edenind, m e " dqn o I ol |“

¥ ¥

enjoy a trans disposition), had been shown by Commergon and co-workers’ to be useful for the preparation of
Taxotere®, anti-7 (cis disposition) appeared to be of potential interest. Molecular mechanics calculations®
indicated, as expected, a significant AE for the syn (trans) and anti (cis) forms of the isopropylidene-protected
side chain (CH, esters):

AEsyn_mi = 1.5 kcal/mole

syn-7 (CHj ester) anti-7 (CH; ester)

Gratifyingly, esterification of the 7,10-bis-trichloroethoxycarbony! derivative of 10-desacetyl baccatin
111 with anti-7 under the usual conditions® also produced exclusively (400 MHz 'H NMR) the Taxotere®
precursor 8 in 86% yield after purification (eq 3).10
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That this phenomenon is not limited to the isopropylidene derivative is seen by the reactions of the p-
methoxybenzylidene-protected anti (cis) side chains 9 and 10. Molecular mechanics caiculations (CH, esters)
indicated that each is appreciably less stable than the corresponding syn (trans) isomer, ! ! and thus might readily
give the desired syn ester:

(] et

&"\jw

syn-9 (CH, ester) anti-9 (CH, ester) syn-10 (CH, ester) anti-10 (CH, ester)
AEsyn_mﬁ = 4.9 kcal/mole AEsyn -anti = 2-0 kcal/mole

On esterification, anti acid 9 in fact generated the syn ester 11, together with a minor amount of the anti
(85:15), in 95% yield after purification. The related anti acid 1 0 gave only the syn ester 12 in %% yield after
silica gel chromatography (eq 4).

ROH
DCC, DMAP
- - 4
toluens, A (ea4)
9 R’ = p-CeHsOCHs; R"=H 11 R =p-Ceh4OCHs; R"=H
10 B'=H; A" = p-CeH4OCHy 12 R'=H; R" = p-CgH0CH,
ROH = 7, 10-bis-trichiorosthoxycarbonyl derivative of 10-d yl baccatin il

Significantly, complete epimerization has also been found to accompany the esterification of 13 in the
taxol series (eq 5).

(eq 5)

The epimerization strategy disclosed in this paper for obtaining syn esters from anti (25,35)
phenylisoserine derivatives thus provides an alternative approach to the important esterifications that lead to
Taxotere® and taxol.
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