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TOTAL SYNTHESIS OF DL-CAMPTOTHECIN FROM FURFURAL
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Continuing interest in a practical total synthesis1 of the rare
antineoplastic alkaloid camptothecin (II)2 prompts us to report a new and
regiospecific route to the tetracyclic ester I. Since ester I has been
converted to DL~II in two steps,3 the present work constitutes a formal

total synthesis of the racemic alkaloid.

A key intermediate in our synthesis was the pentacyclic amide
I1I, constructed in two steps by coupling of the readily available synthon

A4, with a blocked derivative of synthon B.
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The appropriate form of synthon B, the acid IV, was prepared in
six synthetic operations from furfuraldehyde dimethylacetal as shown in
Scheme I.5 Coupling of IV with amine A using the water-soluble reagent
B-morpholinoethyl cyclohexylcarbodiimide metho-~p-tosylate (MCCD) produced

65% of the amide V which was deblocked and cyclized to give 80% of the

40H

3 397, 378, 289 and

yellow crystalline pentacyclic amide III having Agg

252 nm (e__ 21,800, 22,100, 24,100, 37,400)°.

ax
Since the pentacyclic furopyridone III contains the full carbon
skeleton of desethylcamptothecin extensive efforts were made to achieve
mild cleavage of the furan ring by oxidation or acid hydrolysis. None of
these experiments produced intermediates appropriate for direct elaboration

of the E-ring. However, we found that III undergoes remarkably facile

alkaline hydrolysis with loss of one carbon atom to yield 74% of the

crystalline hydroxyamide VI (nmr: 61.7-2.1, 4H, m; 3.2-3.7, 4H, m; 5.07,

1H, s; 5.15, 2H,s; 6.60, 1lH,s; 7.2-8.3, 6H,m). This unusual ring opening and
deformylation, perhaps by the mechanism shown, paved the way for completion
of our synthesis as outlined in scheme II. Thus hydroxyamide VI was

smoothly transformed into the chloroamide VII which at 0° was converted by

LiEt,Cu in tetrahydrofuran to the ethyl derivative IX (nmr: 0§0.96, 3H,t:

2
1.6-2.2, 6H,m; 3.3~3.8, 5H, m; 5.25, 2H,s; 6.65, 1lH,s; 7.2-8.4, 6H,m) accom-

panied by the reduction product VIII (nmr: 61.83-2.03, 4H,m; 3.4-3.83, 4H,m;
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SCHEME I. SYNTHESIS OF PENTACYCLIC FUROPYRIDONE III
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3.5, 2H,s; 5.23, 2H,s; 6.63, 1H,s; 7.25~8.4, 6H,m). Amide IX, isolated by
preparative tlc, underwent clean methanolysis (CHBOH—H2804, 5 days reflux)
to yield the target methyl ester I, identical in all respects with a sample
kindly provided by Professor S. Danishefsky.

The above sequence permits conversion of one mole of furfural
into ca 9 grams of tetracyclic ester I in thirteen synthetic operations
involving highly crystalline intermediates. Details of these and related
studies as well as an alternative route to camptothecin from furopyridone
III will be reported in our full paper.
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