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Novel 3’-N-tert-butylsulfonyl analogues 10a-c of docetaxel were synthesized and their biological evalu-
ation in cytotoxicity in vitro against several human tumor cell lines were presented. The biologically
tested results showed that N-oxide pyridyl substituted10b-c had potent cytotoxicities against human
tumor cell lines Eca-109, SKOV3, SMMC-7721, HCT-8, PC3, MCF-7, HeLa and KB.
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Paclitaxel (Taxol, Fig. 1), a naturally occurring diterpenoid, iso-
lated from the bark of Pacific yew tree Taxus brevofolia in 1971 (Fig.
1),' has shown remarkably high antitumor activity.? It has been
considered as one of the most important antitumor agents®> and
was approved by FDA for the treatment of advanced ovarian cancer
and breast cancer in 1992 and 1994, respectively. Clinical trials
have demonstrated that paclitaxel also was of utility for treatment
of lung, skin, and head and neck cancers.* Docetaxel (Taxotere, Fig.
1),° a semisynthetic analogues, has also exhibited encouraging
clinical usage and was approved by FDA for the treatment of breast
cancer in 1996. The anti-cancer activity of these compounds is as-
cribed to their unique mechanism of action as promoters of tubulin
assembly and inhibitors of microtubule disassembly.® Although
both paclitaxel and docetaxel possess potent antitumor activity,
utility of these drugs results in some undesirable side effects, such
as low tumor selectivity, development of multi-drug resistance
(MDR),” and poor solubility in aqueous solutions.® Therefore,
development of new anticancer agents with fewer side effects, im-
proved pharmacological properties and activity against various
cancers has been a long term effort by medicinal chemists.

Extensive structure-activity relationship (SAR) studies over the
past two decades have led to several promising clinical candidates
of paclitaxel and docetaxel analogues. These SAR studies were
mainly focused on changes to A, B, C, D-rings®'? and the side-
chain.’®
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SAR studies so far indicate that the C-13 side chain is essential
for antitumor activity. The stereochemistry of the side chain at the
C2’ and C3' is crucial for biological activity.'* Deletion of either 2'-
hydroxy group or 3’-phenyl group leads to analogues with reduced
biologic activity.'® It is also known that analogues without a 3'-N-
acyl group are significantly less active than paclitaxel and aliphatic
and heteroaromatic 3’-N-acyl analogues are slightly more active
than paclitaxel.'®

Although a large number of 3’-N-acyl analogues were investi-
gated, SAR studies of 3’-N-sulfonyl analogues have received little
attention. A few of paclitaxel analogues with 3’-N-phenylsulfonyl
group were reported with significant loss of antitumor activity.!”
In this letter, we report our efforts on the synthesis and biological
evaluation of several novel 3'-N-tert-butylsulfonyl docetaxel ana-
logues 10a-c.

The synthesis of novel 3’-N-tert-butylsulfonyl analogues 10a-c
of docetaxel was accomplished by following two synthetic proce-

Paclitaxel, R'=Ph, R?=Ac
Docataxel, R'=tert-BuO, R>=H

Figure 1. The Structures of Paclitaxel and Docataxel.
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Table 1

Cytotoxicity data (ICso, uM) for taxoids 10a-c against human cancer cell lines®

Taxoids Eca-109 SKOV3 SMMC-7721 HCT-8 PC3 MCF-7 Hela KB K562
Paclitaxe 2.73 (20.28) 2.43 (+0.26) 2.86 (+0.26) 3.29 (+0.30) 2.85 (+0.28) 2.98 (+0.27) 3.11 (x0.28) 2.54 (0.22) 3.65 (£0.35)
Docetaxel 2.60 (£0.24) 2.35 (£0.24) 2.73 (0.25) 3.07 (£0.26) 2.77 (+0.28) 3.29 (+0.30) 3.03 (x0.31) 2.35 (£0.29) 2.96 (+0.28)
10a 7.14 (0.54) 7.09 (£0.22) >10 9.12 (+0.88) 6.83 (0.45) 7.88 (£0.56) 9.54 (+0.87) 7.68 (£0.56) >10

10b 1.95 (20.21) 2.28 (+0.24) 2.54 (+0.25) 2.85 (+0.29) 1.98 (£0.22) 2.11 (£0.18) 2.54 (+0.23) 2.12 (:0.23) 2.89 (+0.26)
10c 2.52 (0.23) 2.41 (£0.26) 2.45 (+0.26) 3.03 (£0.27) 2.64 (£0.27) 2.68 (£0.28) 2.67 (£0.28) 2.32 (£0.22) 3.33 (£0.23)

# Values are means of three experiments, standard deviation is given in parentheses.
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Scheme 1. Reagents and conditions: (a) LiIHMDS, THF, —78 °C, 3 h, 72-97%; (b) m-
CPBA, MeOH, 60 °C, 2 h, 50-63%; (c) TFA, CH,Cl,, rt, 1 h; (d) 3,4-dimethoxybenz-
aldehyde dimethyl acetal, toluene, PPTS, 76-85%; (e) Pd(OH),, AcOEt, 1 atm Hy, 2 h,
93-99%.

dures: (1) asymmetric synthesis of side chain oxazolidines 7a-c
and (2) condensation of the side chain 7a-c with 7,10-ditrocbacc-
atin III.

Oxazolidines 7a-c were synthesized via a five-step route from
benzyl O-Boc-a-hydroxyacetate2 (Scheme 1). The substituted
isoserines 3a-c with Sg,2R,3S absolute configurations were pre-
pared in 72-97% yields by a diastereoselective enolate addition
of 2 with (Sg)-tert-butylsulfinylimine 1a-c by adopting our pre-
vious methord.'® Oxidation of 3a—c to the corresponding sulfon-
amides 4a-c with m-CPBA, followed by deprotection of Boc
group in 4a-c with TFA afforded alcohols 5a-c. Alcohols 5a-c
were condensed with 3,4-dimethoxybenzaldehyde dimethyl ace-
tal in the presence of PPTS to afford oxazolidines 6a-c as a dia-
stereomeric mixture in a 3:1 ratio. Removal of the benzyl group
in 6a-c afforded the corresponding carboxylic acids 7a-c by
hydrogenolysis with 5% Pd(OH), (Pearlman’s catalyst). Coupling
of acids 7a-c with 7,10-ditrocbaccatin III (8)'° was carried out
by using DCC or DPC as coupling reagents to afford 9a-c in
45-72% yields (Scheme 2). Treatment of 9a-c with TFA, followed
by removal of Troc groups with Zn/AcOH at 60 °C provided tax-
oids 10a-c®° in 50-63% yields.
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10a, R=Ph
10b, R=2-Py N-oxide
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Scheme 2. Reagents and conditions: (a) DCC or DPC, DMAP, toluene, 80 °C, 18 h,
45-72%; (b) TFA, CH,Cl,, rt, 2 h, 58-63%; (c) Zn, AcOH, MeOH, 60 °C, 2 h, 50-63%.

The synthesized taxoids 10a-c were tested for their cytotoxicity
against various cancer cells. As a result of in vitro studies, 10b-c
showed the same level of potencies against human cancer cell lines
such as Eca-109, SKOV3, SMMC-7721, HCT-8, PC3, MCF-7, Hela
and KB, while 10a showed less cytotoxic activity in comparison
to paclitaxel and docetaxel (Table 1).

In conclusion, we have synthesized the novel 3'-N-tert-butylsul-
fonyl docetaxel analogues 10a-c and found that N-oxide pyridyl
substituted 3’-N-tert-butylsulfonyl analogues 10b-c showed po-
tent activities against human cancer cell lines used in our study.
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