


5744 

The same treatment of Awith 3 equivalents of (&)-2,4-pentadienyltrimethylsilane6 

and BFB*OEt (10% excess) in acetonitrile at 0 '-room temperature for 3 hr likewise gave the 

C-glycoside A of daunosamine as the only product (> 90% yield). IH NMR two-dimensional 

Fourier transform correlation spectroscopy at 400 MHz (5-i" CDClB) showed that attachment 

was at C.1' of the pentadienyl chain (1'~H x 2 as pentets at 6 2.45, 2.72, each with J1 1, 

= 7.3 Hz, J1~,2, = 7.5 Hz; Jgem = 14.5 Hz). The 2,4-diene retained7 (E)-isomerism (2'4 as 

pentet at 6 5.70 and 3'-H as quartet at 6 6.20; trans J2, B, = 15.1 Hz; 4'-H as sextet at 

6 6.36, JBI 4~ - 10.5 Hz; 5'-H x 2 as doublets at 6 5.07,'5,+, 5, = 10.0 Hz and 6 5.20, 

= 1710 Hz, Jgem < 1 Hz). 
, 

J4' 5' The C.l-C.1' glycosidic bond was in the a-L-configuration 

(1-A as quartet at 6 4.25, Jle,2e < 1 Hz, Jle 2a = 5.9 Hz; 2a-H as sextet at 6 2.12, J2a 3a 

= 13 Hz; Ze-H as quartet at 6 1.85, Jze 3a = i.0 Hz; 3-H m at 6 4.53; 4-H as broad s at 
* 

6 5.41, JBa 4e and Jqe 5a ca. 0.5 Hz; 5:H as quartet at 6 4.05; 6-H x 3 as d at 6 1.19, 
, 

'5,6 = 6.2 Ax). Removal of the 4-Ernitrobenxoyl group by treatment with methanolic 

diisopropylamine at room temperature overnight afforded 6_(mp ill-112", 77% yield) with 

virtually no NMR change except for upfield shifts at H-4 (6 5.41 + 3.50), H-l (4.25 + 

4.03), and H-2a (2.12 + 1.82). 
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Both 2 and a efficiently underwent Diels-Alder reactions with naphthoquinone (7_) in 

toluene at 90-100' for 18 hr. The adducts' (Band s respectively; 60-65X yields) showed 

6 5.7 m for HC=CH in lH NMR. They appeared to be diastereoisomeric mixtures from the 

presence of two doublets (each J = 6 Hz) for CHB of S(6 1.16 and 1.03) and z(S 1.25 and 

1.14; also, zwas resolved into 2 equal peaks by C-18 reverse-phase HPLC in phosphate 

buffer-CHBCN). We assume the H's at l'a, 4'a, and 1' are cis, as expected from an endo 

transition state and as previously assignedi to the quinone adducts of (g)-2,4-penta- 

diene. Hence, sand Lalso stand for the structures with l'a, 4'a, and 1' inverted-l2 

Upon treatment with Et3N in toluene at 80-90' for 4 hr, 2 and Lwere converted in z 80% 

yields to the fully aromatized and homogeneous anthraquinones 10 (mp 253-6' MeOH-H20) and - 

11 (mp 288-292", MeOH-H20).5 - The linker CH2 was characterized by 'H NMR of gat 300 MHz 

as two quartets (6 3.78, J - 5.5 Hz; 6 3.69, J = 8.3 Hz; Jgem = 14 Hz). 
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Similarly, Diels-Alder reaction of kwith the diquinone epoxide &L3v14 gave adduct 

13 (80-90% yields; 6 5.7 m HC=CH). Occurrence of 13 as a mixture of two diastereoisomers - - 

indicated that the extent of diastereocontrol reported with a chiral l-glycosyloxy13 buta- 

diene and 12 or with chiral 1-acyloxy15 - butadienes and juglone was not observed.16 We 

tentatively assume the diastereoisomers consist of 13 and the structure with the epoxide - 
and H's at l'a. 4'a and 1' inverted. Electron impact mass spectroscopy (m/e - 547 and 531 

for M+ and M+ - 0) indicated fragmentation between the aglycone and the linker CH2 (m/e - 

308 and 291). Treatment14 of 13 with Na2S204 removed the epoxide to give the red solid Es - 

(recrystallized from Ccl,,, 17% yield; 6 13.70s and 13.486, H-bonded OH's; 6.0 m, HC-CH) 

with a 52:48 ratio of diastereoisomers (reverse phase HPLC; 6 1.32 d and 0.85 d, J - 6 Hz, 

CH$* Hence we have demonstrated the C.l-allylation of daunosamine with a-L stereospeci- 

ficity, the C-l-pentadienylation with (5) and a-L stereospecificity, and successful quinone 

cycloadditions of the diene. Conversion of 14 to anthracycline analogs and syntheses of - 
other quinone C-glycosides are being pursued. 
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