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Daunomycin (l), adriamycin (2), and carrninomycin (3) are clinically useful 
anticancer agents, but they possess undesirable side-effects’. The carbohydrate compo- 
nent of l-3 is daunosamine (4)_ Analogues, in which the daunosamine moiety has 

been replaced by other aminodeoxy’-a and neutral sugars’*6, have been described 
and we now report on 2 derivative of carminomycin, containing a 3-azido-2,3,6- 

trideoxy+ribo-hexopyranose (5) unit. 
Treatment of the readily avaiIabIe’ methyl 3-azido-2,3,6-trideoxy-sr-r_-ribo- 

hexopyranoside (6) with p-nitrobenzoyl chloride (pyridine, 20”, 3 hj gave the 4-p- 

nitrobenzoate 7 (85%), m-p. 116-I 17” (from ethanol-water), [ty]:’ -9s” (c 0.41, 
methanol)*. Hydrolysis of 7 with 31 hydrochloric acid (IOO”, 30 min) or, more suit- 

ably, SOT/, acetic acid (IOO”, 4 h) gave 3-azido-2,3,6-trideoxy40-p-nitrobenzoyl-r_- 
ribo-hexopyranose (8, 50%), m-p. 147-149’ (from water), [~]z +62+ +64” (after 
1 11; c 0.4, methanol). The 1,4-di-p-nitrobenzoate 9 had m-p. 169-170” (from chloro- 

form-light petroleum), and the I-acetate 10 (acetic anhydride-pyridine, 20”, 24 h) 
had m-p. 124-125” (from ethanol). 

In contrast to earlier results3, acetolysis of 8 gave 10 in low yield (N 20%). 
Saturation of a solution of 9 in dichloromethane with dry hydrogen chloride and the 
reaction of carminomycinone with the resulting, crude @ycosyl chloride [Koenigs- 
Knorr conditions; dichloromethane, mercuric bromide, mercuric cyanide, and 
molecular sieve (3 A), 24-25 h, 20 “1 gave a 3 : 1 mixture (- 32 %) of 12 and 13 which 
was fractionated by p.1.c. [KieselgeI 60F,*, (Merck), 99 : 1 dichloromethane-metha- 
nol]. Compound 12 had m-p. 232235”, [x]F -i- 335” (c 0.56, chloroform), RF 

0.72; lKBr 2100 (N3), 1738 (ester C=O), 1720 (acetyl C=O), 1612 (quinone), 1532 IXIX 
(NO,), and 1353 cm-’ (NO,); 1 CHC*3 255,466,480,492,515, and 528 nm. 13C-N.m.r. 
data (CDCI,, 25.16 MHz): b 9T.b (C-l’), 34.02 and 33.92 (C-2’), 56.94 (C-3’), 
62.98 (Cx), 75-55 (C-5’), and 17.46 (C-6’). Compound 13 had m-p. 112-115”, 

*-4U new compounds gave satisfactory elemental analyses. 
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, R-H. R’=O,‘de_ R’,d=c(, R&N&, &OK 
2 R=R’%O&l. R-=Cb’le, R’.R’= H. R%tI.(H> 

3 R = R’= R’s l-l. R2. NH,. R’z R%OH 
a R: R2= R% i-l, R. = OH , R’= Ng, U’= Oe,-pN+ 

14 R= RZ. R% H. R’= R’z OH. R’I N, 

OMe 

6 R’. N,. 2’~ GH 

7 ii’= N3. R’. Oa~-DNO~ 

5 R = R4sOi4_ RI,, R’= H. dRHz 

5 R=R’=OK. R’.N,. R2=R4=K 

8 R=CH. R’.N,. R’-_ R% H. R’= 00~-pNO> 

9 R = 12% 0Bz-pNij2, R’: N,, R’: RQ= H 
W R= OX. R’= NY RZ= Re= H. R3= C&-PNOz 

?I R c C,, R’= N3, R2= R4= H. Ra= OB,-PNO, 

1-j R _ ~2, @. H. R’zOK. R’= N,. R3= Oh-PNO, 

,5R =Rz. n;;+,, R’=R’=OC, R’=N3 

[zjzs f 143 a (c 0.86, chIoroform), RF 0.62; lmsX vKBr 2120 (N3), 1740 (ester C=O), 

1720 (acetyl C=O), 1615 (quinone), 1536 (NO?), and 1355 cm-l (NOz); j.zF::“’ 
255,464,450,493, 514, and 529 nm. “C-N.m.r. data: S 97. IO (C-l ‘), 34.17 and 34.49 

(C-2’), 58.45 (C-3’), 67.96 (C-4’), 75.37 (C-5’), and 17.67 (C-6’). 

Comparison of the chemical shifts of the carbons of the L-ribo-pyranosyl ring 

with those of 7 indicated 12 and 13 to be u and @ isomers, respectively. Zemplen 

de-ester&&ion of 12 and 13 gave 7-0-(3-azido-2,3,6-trideoxy-z- (14) and -j3-r-&w- 

hexopyranosyf)carminomycinone (If) which were purified by p.1.c. as described above. 

Compound 14 had m-p. 226-229 o (from chloroform containing 5 % of 1-propanol), 

PIi? t367 o (c 0.49, chloroform), RF 0.36; I,_ XBr 2110 (Ns), 1715 (acetyl C=O), 

and 1612 cm-l (quinone); i-,,, cnc’3 255,466,483,490, 515, and 527 nm. Compound 15 

had m-p. 193-196”, [E];’ t 180 o (c 0.9, chloroform), RF 0.17; I!=; 2 145 (N3), 

1730 (acetyl C=O), and 1620 cm-’ (quinone); i-z?:13 255, 466, 482, 493, 514, and 

530 nm. 

Compounds 14 and 15 are potential prodrugs, since the azido group may be 

reduced in viva. An investigation of the biological action of these compounds is in 
progess. 
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