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An expeditious synthesis of the tetracycllc ester, I, via the Schiff base of - 

methyl pyruvate has recently been reported! The importance of compound I arlses from its 

conversion to desoxycamptothecln (II) through a lactomethylatlon reactlon with para- 

formaldehyde. 
2 

The COnJI.@te base of II 1s converted to dl-camptothecln (III) by the 

action of hydrogen peroxide2. In this communlcatlon, we report the results of a thorough 

product analysis of the ladomethylatlon process and describe the synthesis of lso- 

camptothecin (VI) via isodesoxycsmptothecln (V). - 

A mixture of I (100 mg. 0.3 mmole) and paraformaldehyde (70 mg, 2.4 mmole) In 

10 ml of dioxane containlng 60 mg of cone H2S04 and 370 mg of water was heated (sealed 

tube) for 17 hr at 96". Workup afforded 45 mg of an acid, IV, which after esterlflcatlon 

(MeOH-HCl) and purlflcatlon returned 37 mg of I. Chromatography of the neutral fraction 

on sillcic acid and elution with chloroform gave, in the follmng order, 22 mg (35s) 3 of 

II, 7 mg (ll$~)~ of V, mp 274~278", llmg (16%)~ of homocsmptothecln, VII, dec 254-258" 

and 7 mg (10$)3 of lsohcmocsmptothecln, VIII, dec r/2-275'. 

The structure of II follows from the identlty of its spectral and chromatographic 

properties with those of an authentic sample and from its oxidation (1 eq of II, 1.2 eq of 

potassium-tert-butoxide; 2.5 eq H202 as a 30$ solution, room temperature, 6 hr) to dl- 

camptothecin (III) in 55% yleld4. The structure of V is evident from the slmllarlty of Its 

IR, nmr (Figure 1) and mass spectra with those of II. The four slgnlflcant differences In 

the nmr spectra (CDC13) are: (1) the posltlon of the lone pyridone proton (~3.42 In V), 

(11) the chemical shifts of the magnetically non equivalent benzyllc methylene protons 

adjacent to the lactonlc oxygen (74 45, 4.55 In II, 73.69, 3.85 In V5), (~1) the chemical 

shifts of the methane protons adjacent to the carbonyl group (76.37 In II, ~5.22 In V) and 
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(iv) the multiplicity of the methylene protons of the ethyl group (magnetically equivalent 

in II, non-equivalent in V). 

That VII and VIII are derived from the incorporation of an additional formaldehyde 

unit adjacent to the lactonic carbonyl group, is seen from (i) the presence of OH absorp- 

ion in their infrared (K6r) spectra, (ii) the absence of the allphatlc methane signals m 

their nmr spectra and (iii) the appearance of new AB quartets In each of their nmr spectra. 

For ccanpound VII, where the nmr spectrum is measured in C!F3C02D6, the two doublets are 

centered at 75.27 and 5.62 while, in the case of VIII (CDClj), they appear at 75.69 and 

5.96. The assignment of VII to the normal series and VIII to the iso series is seen most - 

convincingly from (i) the essential identity of their mass spectra with those of II and V6, 

respectively and (ii) their transformations to II and V, respectively after pyrolysis at 

their decomposition temperatures.6 

Compound V fs smoothly converted to lsocamptothecln (VI) mp 284-288”, under con- 

ditions even above for the transformation of II + III. As is the case with the two desoxy 

compounds, II and V, csmptothecin (III) and isocsmptothecln (VI) are clearly different in 

their chrcmatographic and spectral properties. The mass spectra of III and VI are shown 

in Figure 2. 

I R=Me II X=H 

IV R=H Ill X = OH 

* 

VII X = CH,OH 

V X=H 

VI X=OH 

Vlll X= Cl$OH 
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The effects of the synthetic dl-compounds on the synthesis and degradation of 

nucleic acids In HeLa cells were studied as previously described 7 Compounds II and III, 

at concentrations of 2$4, lnhlblt the synthesis of DNA and RNA by 56. Slmllar lnhlbltlon 

In the case of VI requred a concentration of @4. Both II and III degraded DNA7 at a con- 

centratlon of 20@4. At this concentration, the lso-compounds V and VI were slgnlficantly - 

less active In the homo-series, the lsocompound, VIII was less active than VII In both 

assays. Compound VII does lnhlbit DNA synthesis by 5C$ at a concentration of 2@l. However, 

it is signlflcantly less active than II and III In the degradation assay. The relatlonship 

of the HeLa cell actlvlty to antltumor capabllltles,for these compounds, remains to be defmed. 
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