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Synthesis of 7-Deoxy- and 7,10-Dideoxytaxol via Radical Intermediates
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Summary: T7-Deoxytaxol and 7,10-dideoxytaxol were
prepared from baccatin III, employing the Barton deoxy-
genation procedure and the Holton acylation method at
C-13.

The important anticancer agent taxol,! recently ap-
proved for the treatment of ovarian cancer, has been the
target of several structure-activity studies.?2 We have
recently shown that, while the benzoate moiety at C-2 of
the taxol core is essential for its biological activity,® the
acetate group at C-10 contributes very little to receptor
binding.4 In this paper we wish to report the synthesis of
another deoxygenated taxol analog, 7-deoxytaxol, together
with its congener, 7,10-dideoxytaxol. Our studies confirm
that the C-7 hydroxyl group is also not essential for
antitumor activity.

Our approach is illustrated in Scheme I. Treatment of
baccatin with carbon disulfide and sodium hydride in THF
produced xanthate 2 in modest yield. This compound
was too insoluble in hydrocarbon solvents and had to be
silylated at C-13 prior to deoxygenation. Tin hydride
reduction and desilylation at C-13 afforded 7-deoxybac-
catin 3. Acylation according to the Holton protocol® gave
the desired 4.

Since deoxygenation at C-10 is not accompanied by loss
of bioactivity, we were interested in examining the effect
of defunctionalization at both the C-7 and C-10 position
on the antitumor activity.

The known 7-(triethylsilyl)baccatin 6 (Scheme II)¢ was
functionalized to give thionocarbonate 7, which was
reduced with tin hydride in high yield. Xanthate intro-
duction at C-7 was then followed by treatment with tin
hydride. Upon heating in toluene, two compounds were
cleanly produced. Separation was difficult but was
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Scheme I¢

¢ Conditions: (i) NaH (1.5 equiv), THF/CS; (5:1), imidazole (0.05
equiv), 1.5 h, rt, then Mel (3 equiv), rt, 40 min (57%); (ii) EtsSiCl,
imidazole, DMF, rt (74 % ); BusSnH, PhMe, 110°C (83 %); then TBAF
(2 equiv), THF, rt (73%); (iii) BuLi (1.5 equiv), THF, -40 °C, then
5 (1.5 equiv), 0 °C, 45 min; then HC], CH3CN, -5 °C, 15 min (53%
overall).

achieved by semipreparative HPLC. Along with the
expected dideoxy compound 10, which could be converted
in low yield to the desired 12 (Scheme II), we obtained an
isomer featuring a 1H-NMR spectrum that was com-
pletely different from the ones typical of taxanes. Ex-
tensive NMR analysis” established that the isomer had
structure 11.

The formation of this isomer can be rationalized by
invoking a cascade of radical rearrangements. The initially
formed radical, 13 (Scheme III), is a 8-keto radical® and
can isomerize via alkoxy radical 14 to the isomeric 15.

This places the radical-bearing carbon in close vicinity
with the C11,C12 double bond, and 5-exo cyclization® to
16 occurs. This radical is not quenched by the tin hydride
but undergoes a remote hydrogen atom transfer from C-3,
as in our recently published photochemical rearrange-
ment.l? The resulting 17 apparently undergoes a novel
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Scheme II#

s Conditions: (i) BuLi (1.25 equiv), THF, then C¢FsCSCl, -20 °C,
90 min (74%); (ii) BugSnH (1.5 equiv), AIBN, PhMe, 90 °C, 1 h
(99%); then HC], CH3CN,-10°C, 30 min (76 % ); (iii) NaH (1.5 equiv),
THF/CS;z (4:1), rt, 2 h, then Mel (8 equiv), rt, 16 h (53 % ); (iv) BusSnH
(5 equiv), AIBN, PhH, 80 °C, 3h (56 % yield of 10, 22% yield of 11);
(v) BuLi (1.15 equiv), THF, -40 °C, then 5 (2 equiv), 0 °C, 45 min;
then TBAF, THF, 0 °C (30% overall).

oxetane fragmentation reaction,!! leading to a-alkoxy
radical 18, which is finally trapped by hydride. When the
reducing agent employed was tributyltin deuteride, the
product was specifically labeled only at the methoxy group.
This spectacular rearrangement!? highlights the highly
crowded topology of the taxol core and the tendency of
the functionalities in the concave face of the molecule to
strongly interact with each other. When the reaction
mixture yielding 8 was carefully scrutinized for a similar
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Table I

compd HCT116ICs0% (uM)
taxol 0.004
7-deoxytaxol (4) 0.004
7,10-dideoxytaxol (12) 0.029

8 Drug concentration required to inhibit cell proliferation to 50%
vs untreated cells (incubated at 37 °C for 72 h).

rearrangement product, none was found. Evidently, the
C-10 acetate function acts as a deterrent with respect to
the radical cascade. Although the nature of this effect is
not obvious at this stage, this phenomenon is once again
an illustration of the subtle interplay of the various
functions in the molecule.

The cytotoxicity of 4 was essentially identical to that of
taxol, while 12 was slightly less active. Detailed cytotox-
icity data for compound 4 and 12 are listed in Table 1.13
A more complete biological profile of these and related
deoxygenated taxanes will be reported separately.
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