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Abstract - Reactlo" of 6-rnethylelllptlcme wlth llthlum d~lsopropylamlde results 
in deprotonatmn of the Cll-CH3 group, grneratlng an anion whlch reacts wlth 
formaldehyde to give the corresponding hydroxymethyl derlvetlve. The latter has 
been converted into its rlboslde, glucoslde and galactoslde. 

Great mterest centres around the derivatizatmn of elllpticmel in vlew of the recognitvan 

that although the alkaloid possesses valuable anticancer activity, ~ t s  application as an 

anti-r drug suffers from accompanying tonlclty and practical problems of formulation 

owlng to extremely limited solub~llty. The clinical use of 9-hydroxy-2-methylelliptlcin~um 

acetate despite the aforementioned disadvantages, emphaslees the need to develop new water 

soluble ellipticine derlvatives wlth lower toxicity. In order to achieve thls oblectlve 

elllptlclne derivatives bearing a wlde v ~ ~ e t y  of substltuents w;ll have to be synthesleed 

and subjected to bmlogical act~vity eveluatmn. Since the ell~ptlc~ne molecule is readily 

accessible by total synthesis1 l2 it is necessary to evolve synthetic methodology whlch would 

allow its dlrect and speclflc functmnal~zatlon. In this communication we present an approach 

for mtrodvclng functional rubstituents at the Ctl-methyl group of 6-methylelllptlclne. This 

approach has been ut~lleed for the synthesis of several sugar derlvatives. 

3 
We have previously described the total synthesis of 6-rnethylell~pt~me (la1 and ~ t s  - 

C -chloromethyl (5) and C -hydroxymethyl (lc) derlvatlves. Compounds lb ane lc have been 1 1  1 1  - - - 

converted lnto a variety of new el11ptic1nes4, amongst whlch the rlbosyl compound (Id) was 

found to exhibit a sign~ficantly h q h  water solublllty and a favourable dose/toxlclty proflle. 

In an effort to functionalize the Cll-methyl group of elllptlclne directly, w e  considered the 

poeslblllty of applying the known chemistry of pyr~dlne-N-oxlde to the pyrldocarbazole system. 

The transformation of 2-methylpyr~dme-N-oxxde to 2-acetouymethylpyrldine, v m  reactmn wlth 

5 
acetic anhydride, 1s well documented . snce the Cll-methyl of elllptlcine is conpgatlvely 

analogous to the methyl group of 2-methylpyridine. ~t was temptlng to speculate if the reactmn 

of 6-methylellipt~c~ne-2-oxlde with acetlc anhydr~de would lead to the formation of ll-acetoxy- 

methyl-6-methylelllpt1~1ne (21. 
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6 
Startlng wlth 6-methylelllptlclne , the correspond~ng 2-or~de (2) was conveniently obtamed - 

7 by oxldatmn with m-chloroperbenzolc acld (CH2Cl2, O'C, 75%). Reaction of with acetlc 

9 
mhydride (reflux, 1 .5 h, 0.25 eq NaOAc) ylelded a mlxture of two products and g in a 

ratlo dependent upon condltlons of the reaction mlxture workup. Structures of 3a and 3b - - 

were estahllehed by thelr sgectral data. It would appear from the structures of and 

that they presumably arlse via - 4 and that the latter is formed by attack of acetate m n  

on c -posltlon of m~ermedlate 2, followed by ellmlnatlan of acetlc acld. Apparently, 
1 

addltmn of acetate mn to the prommate carbon of the posltlvely ~harged n~trogen. ~n 5, - 
1e favoured compared to deprotonat~on of the C -methyl group by the same la", acting as 1 1  

a base. In n e w  of these results we turned our attention to base catalyzed functlonalizatlon 

of the cll-methyl group of 5. As an example of this approach for derlvatlzatlon, we have 

studled the reactlon of the anlon of 5 (LDA, m f ,  -78'c) with formaldehyde. Although the 

conditmns of the condensation reactlon have not yet been optlmlzed, the hydroxymethylatlon 

product G o  was obtained in over 50% yleld. The site of hydroxymethylation ~ . e .  at the C,,- 

-methyl, i n  - 6 was establ~shed by Dlfferentlal Nuclear Overhauser experments lnvolvlng 

amongst others irradiation of the 6-methyl substituent, whereupon an enhancement of the 

s~gnals for the C -methyl and for H-7 was observed. The hydroxyl group in 5 provldes a 
5 

convenient function for coupllng the elllptlclne system to dlverse reagents. In vlew of the 

observed properties of r~boslde id, specla1 attentlon has been drected to the synthesis of 

sugar derlvat~ves. The glycosldat~on step was carrled out by reactlon of 6 with the - 

appropllately derivat~eed augar u s m g  SnC14 as a catalyst (CH CN. RT). hlploylng the 
3 

trlbeneoate 1-B-acetate of rlbose and the pentaacetates of glucose and galactase.WeelllpticLE 

derivatives a " ,  212 and 7313,  respectively were obtained. The stereochemlstry of the 

14 
glycosldlc linkage in la-c was established by NMR spectroscopic analysls . - 

The synthetic opportunities for derivatlzatiaa of ellipticine starting wlth 5 and other 

c -functional derivatives' as central mterrnedlates, derlved vla the anion of la are Delng 
1 1  - 

investiqated. 
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2 2 
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