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Abstract: The CDE-trisaccharide of chromomycin A 3 was cleaved with samarium diiodide and converted to a 
protected glycal for coupling to an aglycone. © 1999 Elsevier Science Ltd. All rights reserved. 

Chromomycin A3 (CRA3), 1, is an antitumor antibiotic that binds to DNA[1, 2]. The sugar 
components have been shown to be critical for DNA binding[3-5]. To study the roles of the 
CRA~ sugars in greater detail[6, 7], we wanted the CDE-trisaccharide in a form suitable for 
attachment to various synthetic aglycons. Although aureolic acid derived trisaccharides have 
been chemically synthesized[8-10], the syntheses are lengthy because the monomers are not 
readily available. Therefore, we opted to cleave the trisaccharide from the natural product 
and convert it to an intermediate useful for glycosylation. Because CRA 3 is difficult to obtain 
in large amounts[11], it was important that the yields for all transformations be very good in 
order for the degradation-reattachment strategy to succeed. Attachment of the trisaccharide 
to a synthetic aglycon requires construction of a 2-deoxy [3-glycosidic linkage alpha to a 
ketone. Both Roush[12] and Franck[13] have previously developed good methods to form 2- 
deoxy [3-glycosidic linkages in CRA3 or related systems [6, 7] by going through a glycal 
intermediate. Hence, our goal was to obtain a suitably protected CDE trisaccharide glycal. 

The glycosidic linkage from the trisaccharide to the aglycon is adjacent to a ketone. 
Cleavage of or-oxygenated ketones has been accomplished in many systems using a variety of 
different reducing conditions[14], the classical method being Zn/AcOH. For sensitive 
systems, however, samarium diiodide cleavage is the best option[14] because the conditions 
are very mild. Initial investigations into the SmI 2 cleavage of CRA 3 produced yields of CDE- 
trisaccharide that varied from 25% to 65%[15]. Because a large excess of SmI2 is needed to 
effect cleavage, large quantities of samarium (III) salts are produced upon workup. When the 
reaction is quenched with saturated sodium bicarbonate, the product lactol adheres strongly to 

A~O, CH3Q QH 

H O "  OH OH O 
B O 

A "0 A c O ~  E a ~ A c ~  2 b,c,d ~ ~ 3 

1 Chromomycin A3 
a) Srnl 2, THF, -78 ° to -0°C (85%); b) Ac~O (leq), py(10eq), cat. [3MAP, CH2CI 2, -78°C (90%); 
c)TESOTf (6eq), Et3N(10eq), CH2CI2, -78°C (69%); d)SiOz 10:1 toluene:propylene oxide, 
tool sieves, reflux (72%) 
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these insoluble salts and cannot be reliably washed off. Little et al. have reported a basic 
workup procedure  for the SmI2 reaction using potassium sodium tartrate (Rochelle 's  Salt), 
which chelates the salts so that they are soluble in aqueous solution[16]. Using a modification 
of  Litt le 's  conditions in which the reaction was quenched with a saturated solution of  
Rochelle 's  salt in the absence of  additional base, we were able to obtain the product lactol in 
85% yield[17]. No byproduct  f rom reduction of  the aldehyde on the C-ring was 
observed [ 18]. 

The CDE-lactol  was converted to the glycal as shown in Figure 1 [19], The overall  yield 
for this four step sequence f rom degradation to glycal formation is 38%. The degradation 
route described is an efficient way of  obtaining useful quantities of  the CDE-tr isaccharide 
glycal for at tachment to a variety of  aglycons. This chemistry should make it possible to 
investigate some of  the structural requirements for DNA binding and activity in CRA 3. 
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