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Abstract - Stere6?electlve epoxldatlon of 1, - the 7,8-ursaturated derlvatlve of daunomyclnone, 

followed by trans opening of the epoxlde 2, afforded 8(R)-methoxyL!aunomyclnone 6a, Its Lonflgura- - 

tlon at C-8 was determlncd by chemical correlations and PMFi studies 

As part of our contlnulng lnvestlgatlon Into the synthesis of new derlvatlves of the antl- 

tumouranthracycllnes daunorublcln and doxorublcln modlfled at ring A, 
1 
we wish to report the 

synthesis and stereochemlstry of 8(R)-methoxydaunomyclnone 6a Among the anthracycllnones, the - 

only reported compound substituted at C-8 1s the aglycone of stefflmycln A and B, bearing in 

such posltlon a methoxyl group, 
2 
whose conflgurstlon, kwever, was not determined 

Unsaturateddaunonyclnone derlvatlv= 1 3,4 1s a useful choral IntermedIate for the In- 

troductlon of a methoxyl group at C-8 OF daunomyclnots (see scheme) lhe epoxy derlvatlve 23 - 

mp 166-170°C (dec ) obtalned almost quantltatlvely fro1 1 with m-chloroperbenzolc acid (CHZ13, 

R T ) was converted (KI, PhCH2Br DMF-MeLCO, 60°C for 5 hrs) In 70% yield after chromatography 

Into dlbenzyl ether 2b mp SO-89*C 
5 

- 

dpt‘nlno_ oc the oxlrane ring by treatment o f 2b with methanol and a catalytic amount of p - 

-toluenesulf'onlc acid gave only two products (9 1 ratlo) of which 3a was the maln one, mp 102- - 
6 

104oc. The minor product 2, mp 117-120°C, dlffered from 3a only in the stereochemlstrr it C-13 - 

In fact both products gave only 2 upon mild acidic treatment (aq 80% TFA, O"C, 5 mln). Com- 

pounds z, mp 105-107"C, and 4&, mp 205-207OC, obtalned from 2a (MeOH, p-toluenesulfonlc acl-l, - 

5 hrs at R T, 80% yield after chromat_Tr?l,'ly) In 6 1 ratio, as well as the corresaondlng a- 

cetates 3c (Ac20, pyrldlne, R T, 16 hrs), - mp 225OC, and s, mp 26O*C, were useful in the deter- 

mlnatlon of the S conflguratlon at C-13 in compounds 3a,c. In fact the CH3C(OCH3) sIgna shlfted 

from 3.43 to 3.266 In conveVtlng 2 into &, whereas a slmllar change was not observed for the 

pair of compounds 4b (3.34$) and + (3.355) This lnterpretatlon was corroborated by the che- -_ 

mlcal shift difference L1-tween H-1Oeq and H-lOax, which was larger In 4a c (A6 = 0.4) than in -- 

3a,c (Ad= o 1) 

Methylatlon of the hydroxyl group of &, (Me1 and NaH, THF, 55'C for 6 hrs), gave z, mp 

105-107°C, PMR la. 6 3.37 is, CH30-8), 4 00 (d, J = 2 Hz, H-8) Finally, treatment of c with 

TFA contalnlng a tiny amount of water at R T for 24 hrs, afforded &, 2, and 2, spparsted by 

slllcagel columr chromatography. compounds 6a and 7a dlffered in the stereochemlstry at C-7 - - 

Indeed by catalytic benzyllc hydrog?nolysls (5% Pd/BaSO 
4' 

1 atm, R T ) both gave 8 as unique 

product. 2253 



2a R=H 
-- 

b R = CH2Ph 

3 a -- 
R=CH2Ph, R1=H, R2=CH3, Q3=0CH3 

b RS=H, R2m:,I 
3 
, R3=OCH3 

c ki$=COCH3, R2=CH7, R3=OCH3 

d R=CH2Ph, R1=R2=CH 
3 
, R7=OCH 

3 

4a -- 
R-CH2Ph, R1=H. R2=OCH3, R3=CH3 

b - R=RI=H, R2=OCH3,R3= CH 
3 

c - R=Rl=COCH 
3 
, R2=OCH 

3 
, R3=CH3 

5a R=H -- 

b R = COCH 
3 

6 a -- 
R-H, Rl=H; R2=OH 

h R=COCH 3, R1=H; R2=OCOCH3 

7a -- 
R=H, RI-OH, R2=H 

b R=COCH 
3' 

R1=OCOCH 
3 
, R2=H 

8 - R=R1=R2=H 
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Compound 6a, mp 238OC, L-a_?,, +147’ (c 0 107, CHC13), PMR 1 a. - d 3 04 (d, J = 17 Hz,H-lOax), 

3 28 (d, J = 17 Hz, H-lOeq), 3 51 (s, CH30-8). 3 71 (d, J = 3 Hz, H-B), 5 15 (d, J = 3 Hz, H-7), 

by acldlc treatmsllt with 2,2_dlmethoxypropane afforded the 7,9-lsopropylldene derlvatlve, mp 

206-207"C, PMR ~.a 2 0 96, 1.30 (two S, C(CH3)2), 2.27 (s, COCH3), 4.14 (d, J = 4 Hz, H-B), 

5.30 (d, J = 4 H', H-71, thus showing the ~1s dlaxlal relatlonshlp of OH-7 and OH-9 The value of 

J H_7 H_8 did not allow to dlstlngulsh between H-7eq, H-Beq and H-7eq, H-8ax. However the forma- 

tlonof small amounts of 9 from 3, vza internal acetalyzatlon between OH-7 and the C-13 carbonyl - 

group, allowed to establish the4orlentatlon of H-8 In 7a - In fact, In 2, PMR ~.a. 61 31 (bs, 

C(OH)eJ), 5.60 (d, J = 2.5 Hz, H-7), the formatlon of the five membered ring Induces a change 

of conformation of ring A and a deformation of the dihedral angle between H-7 and H-8 as compared 

with that In the unstrained lsopropylldene derlvatlve of fi, thus causing the observed change of 

J 
H-?,H-8 

from 4,O to 2 5 Hz, which can be Justified only by assignlng H-8 to the a axlal posItIon 

(see Newman proJectIon of 9). This 1s In agreement with a H-7ax, H-8eq relatlonshlp In the 

parent compound 7a. The above lnterpretatlon 1s supported by the values of J - H-7,H-8 
In the acetyl 

derlvatlvass, mp 265OC, and 2, mp 205°C (J 
H-7eq, H-;eq 

- 1 6 Hz and J 
H-7ax, H-Beq 

= 4.5 Hz, 

respectively) 

Since the conflguratlon of the choral centre at C-8 1s directly related to the stereoche- 

mlstry of epoxlde 2, this 1s P with respect to the plane of ring A, and since 2 1s the unique - 

product, the epoxldatlon reaction of 1 1s stereoselectlve. Moreover, - the similarity of CD curves 

of 5a and 6a with those of 
798 8,9 

allows to establish - - daunomycznone and other anthracycllnones 

the S ConfIguratIon at C-7 In 2, thus revealing that In our conditions the oxlrane ring of 2b - 

undergoes exclusively a trans opening reaction. 
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