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Catalytic hydrogenation (H2, Pd-C) of  the epoxide (5a) gives the dione derivative (6); an analogous procedure (5d)- 
(7) has been used in a sequence ( 5 b ) ~ ( 5 ~ ) - ( 5 d ) ~ ( 7 ) ~ ( 2 b )  to give a valuable intermediate (2b) for the 
synthesis of 4,11 -dideoxyanthracyclinones: implications for interconversions in the anthracyclinone series are 
described. 

There is considerable interest in the total synthesis of the 
anthracycline derivative, adriamycin (1a)l and in related 
compounds such as 4-demethoxy- (lb),2 11-deoxy- (lc),3 and 
6-deoxy-adriamycin (Id). The preparation of intermediates 
(2a,b) relating to 4,6-4 and 4,1l-dideoxyanthracyclinones~ has 
recently been achieved in a DC-DCBA Diels-Alder approach 
using naphthoquinone and ring A 1,3-diene synthons. 

Our synthetic approach to 6- and/or 11- 
deoxyanthracylinone intermediates [cf. (2a,b)] is based on an 
overall transformation [(2c) (equivalent)-(2a) and/or (2b)l 
and is modelled on the known hydrogenolysis-oxidation 
sequence (3a) -+(4)43b)6  recently elaborated in our studies.' 
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Compounds related to (2c) are available from epoxy tetronest 
[cf. (5 ) ]  and the latter were selected as (2c) equivalents 
suitable for hydrogenolysis. Thus the model compound (5a) 
was reduced catalytically [HZ (40 atm.), 5% Pd-C, 
HCONMe2, 80 "C, 15 h] and after work-up in air gave directly 
(6)$ (m.p. 242--244"C, 51%). In the series relating to (2a) 
and/or (2b) synthesis, the sequence (5b)+(5~)+(5d)+(7>+ 
(2d)+(2b) was successfully accomplished. Q 

The regiochemical outcome of the hydrogenolysis step7 
(5d)-(7) could not be ascertained from spectral data but 
became clear from subsequent conversion (7)+(2d)+(2b) 
into a product (2b) of known structure. 
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1- Regioselective annulation of 1,3-dienes to quinizarin quinone can 
be effected by protection of the 4a,9a-double bond as the epoxide (see 
ref. 8). 

$ Satisfactory analytical and spectral data were obtained for all new 
compounds. 

§ (Sb) (90°/0, m.p. 205-207 "C) was prepared by a modification of the 
method of ref. 8 using CH,=C(OSiMe3)CH=CH2, CH2CI2, 25"C, 3 
days. (Sc) [96%, m.p. 200-220°C (dec.)] was prepared from (Sb), 
7% HC1, tetrahydrofuran, 0.5 h, 25 "C. (Sd) [78% m.p. 185-200°C 
(dec.)] was prepared from (Sc), HO[CH2I20H, p-MeC6H4S03H, 
CH2Cl2, 40 "C, 2 h. (7) (28%, m.p. 186-188 "C) was prepared from 
(Sd), H2 (40 atm.), 5% Pd-C, HCONMe,, 80°C, 15 h. (2d) (85Y0, 
m.p. 255-227°C) was prepared from (7), K2CO3, MeOH, 6 5 ° C  
0.5 h. (2b) (92%) was prepared from (2d), 36% HCI, tetrahydrofuran, 
68 "C, 0.5 h. The sample of (2b) was identical (m.p., i.r., n.m.r., u.v.) 
with an authentic sample. 

r[ The hydrogenolysis product from (5d) is complex and (7) could only 
be isolated in 28% yield. It is unlikely that this process is regioselec- 
tive. 
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In addition to providing an inexpensive route to 4,11- 
dideoxyanthracyclinone intermediates, these results provide 
encouragement to extend hydrogenolyses of this type to 
epoxide intermediates in the 4-methoxy-6,ll-dihydroxy 
series, and ultimately, to effect the direct interconversion of 
suitably protected 6,ll-dihydroxyanthracyclinones into 6- 
and/or 11-deoxy analogues. 
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