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Abstract—N-Acetylcolchinol methyl ether 1 served as the starting material to prepare the chloroacetamide (3) and epoxide (5)
analogues. Both 3 and 5 were potent inhibitors of tubulin polymerization in vitro. Compound 3 was also 4-fold more cytotoxic than
colchicine against the 1A9 tumor cell line and showed a unique cross-resistance profile.

© 2002 Elsevier Science Ltd. All rights reserved.

N-Acetylcolchinol methyl ether 1, obtained from col-
chicine by an improved procedure,? binds to tubulin
with high affinity® and has repeatedly been used as a
standard to measure the inhibitory effect of compounds
related to colchicine on tubulin polymerization and on
[*H]-colchicine binding to tubulin.*>

Accordingly, we designed several ligands suitable for a
covalent interaction with the colchicine binding site on
tubulin. From the known amine 2,> we prepared chloro-
acetamide 3, which is related to a chloroacetamide of
the colchicine series prepared by Lettré et al.® We also
prepared the deamino-6,7-dehydrocolchinol methyl
ether 4 from 1 via a published procedure,’ then con-
verted it to the epoxide 5.8

The synthesis®~'? of 3 and 5 is outlined in Scheme 1 and
was based on prior published work.>? Amine 2 was acyl-
ated with chloroacetyl chloride in dichloromethane in
the presence of triethylamine to give 3. After crystal-
lization from methanol, olefin 4 was obtained as the
major product on treatment of N-acetylcolchinol methyl
ether 1 with phosphorous pentoxide in boiling xylene.”
Epoxide 5 was prepared from 4 with phenylpyridine
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Scheme 1. Syntheses of compounds 3 and 5.

N-oxide and sodium hypochlorite in the presence of
Jacobson’s reagent.®

N-Acetylcolchinol methyl ether 1, amine 2, and chloro-
acetamide 3 have negative rotations and belong to the
(aR) series of atropisomers.!> X-ray crystallographic
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Table 1. Inhibition of human tumor cell line replication by 3-5 and drug-resistance profiles

Compd KB KB-VIN® Fold-resistance 1A92 A9-PTX10* Fold-resistance
ICso (nM)° ICso (nM)®

3 12.0£0.1¢ 9.1+0.1 2.7+0.1 13.8+1.2 5.1

4 60.0 68.0 60.0 78.0 1.3

5 62.0 62.0 . 82.0 >100 (17)¢ >1.2

Colchicine 11.940.1 > 100 (0-20) >8.4 11.9+0.1 13.8+1.2 1.2

“Human tumor cell lines are epidermoid carcinoma of the nasopharynx (KB) and ovarian cancer (1A9). Drug-resistant cell lines included KB-VIN

(expressing P-glycoprotein) and 1A9-PTX10 (a B-tubulin mutant).

®Cytotoxicity as 1Cs, values for each cell line, the concentration of compound that caused 50% reduction in absorbance at 562 nm relative to

untreated cells using the sulforhodamine B assay.?
“Values are mean+SEM from two independent determinations.

dIf inhibition <50% at highest concentration tested, percent inhibition observed is shown in parentheses.

Figure 1. ORTEP diagram (40% probability ellipsoids) showing the
crystallographic atom numbering scheme and solid-state conformation
of the aS,5R,6S enantiomer of 5; small filled circles represent hydrogen
atoms.

analysis of 5' showed it to be a racemic mixture of
aS,5R,6S8 and aR,5S5,6R enantiomers; the solid-state
conformation of the former is illustrated in Figure 1.

Compounds 3-S5 were tested for inhibition of tubulin
polymerization as described elsewhere.!> Colchicine and
1, as controls, yielded ICsy values of 3.0+0.1 and
0.90+£0.01 pM, respectively. Compounds 3-5 all
showed significant inhibitory effects. The 1Csq value for
N-chloroacetylcolchinol methyl ether (3) was 1.3+0.06
UM, and the olefin 4 yielded a similar value, 1.3+0.2
UM. With an ICs, value of 1.94£0.08 pM, the epoxide 5§
was somewhat less active.

In addition, 3-5 were evaluated for cytotoxic activity
against the following four tumor cell lines: nasophar-
yngeal carcinoma KB and KB-VIN, a multi-drug resis-
tant (MDR) variant, and ovarian carcinoma 1A9 and
1A9-PTX10, which has a mutation in the M40 B-tubulin
gene. The ICs, values are shown in Table 1. Compound
3 was ca. 4-fold more potent than colchicine against
1A9 cell replication. Unlike colchicine, 3 did not appear
to be a p-glycoprotein substrate, since the KB-VIN
cell line was even more susceptible to 3 than was the
parent cell line. In addition, PB-tubulin mutation

(IA9-PTX10 cell line) decreased sensitivity of 3 by
S-fold. Compounds 4 and 5 were ca. 5-fold less active
than colchicine in the KB, 1A9, and 1A9-PAX cell lines.
However, 4 and 5 were not p-glycoprotein substrates, as
sensitivities of the KB and KB-VIN cell lines were
similar, and did not display cross-resistance.
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