II. STRUCTURES OF DRUGS 5

d. Origin of Paclitaxel

Paclitaxel (Taxol®), an anticancer drug,
was discovered in extracts of the Pacific yew
tree, Taxus brevifolia. In 1963, a crude extract
from Pacific yew bark was found to have
activity against tumors in experimental ani-
mals (31). In 1991, the active component, pac-
litaxel, was approved by the FDA as an
anticancer drug. Paclitaxel, which is a class of
drugs called taxanes, acts on the cytoskeleton
of the cell. Specifically, the drug acts on tubu-
lin, disrupts the normal behavior of the cyto-
skeleton in mediating cell division, and
causes cell death (32). Docetaxel (Taxotere™)
is a semisynthetic analog of paclitaxel (33)
having a mechanism and anticancer proper-
ties similar to those of paclitaxel. Docetaxel
can be synthesized wusing a precursor
extracted from needles of the European
yew, Taxus baccata (34). Paclitaxel finds use in
treating various cancers, in a formulation
where paclitaxel is bound to albumin
(35,36,37). The albumin confers water-
solubility to paclitaxel, which is not soluble in
water.

Paclitaxel

e. Origin of Cladribine

Cladribine (2-chloro-2’-deoxyadenosine) is a
small molecule that is a nucleotide analog.
Cladribine is an analog of deoxyadenosine.
After administration, cladribine enters various
cells and once inside the cell, the enzyme deoxy-
cytidine kinase catalyzes the attachment of three
phosphate groups. The result is the conversion
of cladribine to cladribine triphosphate.
Cladribine triphosphate, in turn, inhibits DNA
synthesis, inhibits DNA repair, and results in
apoptosis (death of the cell). The drug is most
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