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Abstract. Keto C-glycoside-fatty acid conjugates were synthesized from 6-hydroxy 2- and 4-keto 

unsaturated D-C-glycosides. These compounds were tested for cytotoxic activity against LFC12A cells 

(Rat hepatocarcinoma cells). The introduction of a liptd chain to 2-keto C-glycosides induced a drop in 

the cyctotoxic activity of these compounds. On the other hand 4-keto unsaturated C-glycoside-fatty acid 

conjugates possessed ICs values of 0.7-0.001 PM with 21 being the most potent. 

Unsaturated keto-C-glycosides have attracted considerable interest recently with the discovery of their 

cytotoxic properties1 as well as their use as building blocks for the synthesis of naturally occurring mole- 

cules2. 

Our group has explored the possibility of improving the selectivity of antitumor drugs by their fatty 

acid conjugates on neoplastic cells expressing alpha fetoprotein (AFP)-receptors.3. This approach is based 

on evidence that, contrary to normal resting cells, many tumor cells of varied ongin express, in vitro and 

in vivo, specific cell surface receptors to AFP475 and that these receptors, through their interaction with 

AFP, can be involved in the transfer of fatty acids into the cehs6. 

Taking into account that erythro-C-glycosides could be easily bound to fatty acid, and with the aim of 

enhancing the cytotoxic activity and selectivity of keto unsaturated C-glycosides, we have synthesized the 

Fit keto-C-glycoside fatty acid conjugates and all these compounds were evaluated against LFC12A cells 

(Rat hepatocarcinoma cells). 

To explore the effect of the 6-0-acyl substituent on cytotoxic activity, enones with a l-methyl cyclo- 

hexene or a methylene cyclohexene unit bond to the anomeric carbon, were prepared. First the synthesis 

of the keto alcohols 3,6, 10 and 11 was carried out from the previously reported acetates prepared by 

methods developed in our laboratory 7.8. Thus deacetylation of the 2-keto C-glycosides 1 and 2 using 

potassium carbonate afforded the keto alcohols 3 and 6 in 50% yield (scheme 1). The 4-keto alcohols 10 

and 11 were prepared in two steps from the corresponding diacetates (scheme 2). The protected C-glyco- 

sides were first deacetylated using sodium methoxide. Then the allylic hydroxyls were selectively oxidi- 

zed with Mn02 (50%). Finally the keto-C-glycoside-fatty actd conjugates were obtained by coupling 3, 
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6, 10 and 11 with the carboxylic acid in the presence of dicyclohexylcarbodiimide (DCC)9.10 (70- 

90%). 

We determined the cytotoxicities of the unsaturated keto C-glycosides against LFCl2A cells, an establi- 

shed cell line derived from an hepatocarcinoma induced in the Commentry rat by dimethylamino arc&en- 

zene (DAB)ll-l3. All the results are summarized in Table 1. 

Table 1 in vitro cytotoxicity 

Entry 
1 

: 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Compounds IC5o (PM) 
1 

5 935 
4 3 x 101 
5 3.5 x 101 
6 3.5 
7 3.5 x 101 
8 6.5 x 10’ 

l90 350 
12 1.5 x 10-I 
13 1.5 x 10-l 
14 9 x lo-2 
15 8 x 10-2 
16 5 x 10-2 

7.0 :: 
7 x 10-l 

18 3.5 x 10-l 
19 5 x 10-Z 
20 2 x 10-2 
21 1 o-3 

5-fluoro uracil 2.85 x 101 

Examination of the data deserves further comments. Coupling the 2-keto C-glycosides 3 and 6 (IQ0 

9.5 and 3.5) with a fatty acid led to the loss of the cytotoxic activny with IC5n ranging from 5 to 65 I.~M 

(entries 3, 4, 7-9). On the other hand we found 4-keto C-glycosides lo-16 and 11-21 to be cytotoxic 

with IC50 values of 7 to 0.001 I.~M (entries 12-15, 18-21). As expected the antitumor activity was depen- 

dent on the fatty acid Table 1 revealed clearly that the keto C-glycosides-unsaturated fatty acid conjugates 

were more cytotoxic than the keto-C-glycosides saturated fatty acid conjugates. Among the unsaturated 

derivatives, arachidonates 16 and 21 were the more active. In addition 21 was the more cytotoxic keto 

unsaturated C-glycosides (IQ0 = 0.001 IJ.M). Finally it should be noted that introduction of fatty acids in 

the methylene cyclohexenyl series led to an increase of the cytotoxic properties by a factor 60 (10 IC=,o = 

3 @I, 16 I& = 0.05 I.~M) and in the methyl cyclohexenyl series by a factor 7000 (11 IC5o = 7 FM, 

21 IC5o = 0.001 I.&I). 
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