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Abstracts Novel semisynthetic analogues of anthraoycline
antibiotics containing a branched aminosugar
4-epi~l~vancosamine have been prepared.

Several anthracycline-glycoside antibiotics are clinically useful an-
tineoplastic agents. The goal of chemical modification of these compounds
is enhancement of their therapeutic activity and reduction of toxic ef -
fects 1’2. Glycosylation has widely been employed to prepare analogues of
anthracycline antibiotics though the involvement of branohed—ohain sugars
is documented rather scarcely

Here we present data on synthesis of novel analogues of anthracycline
antibiotics based on glycosylation of natural and semisynthetic anthracyc-
linones with a derivative of 4~epi-I~vancosamine (L-eremosamine) 1. This C-
3-branched aminosugsr, 2,3,6-trideoxy-3-amino-3~C-methyl-I~arabino~hexose,
was obtained by hydrolysis of new antibacterial aentibiotic eremomycine 3.4
(antibiotic A 82846) % which belongs to a glycopeptide group. This sugar 1
was also found in antibiotic orienticin ~. Its synthesis is described 1,

The sugar 1 was converted into glycosyl-domor 3 by sequential triflu-
oroacetylation into 2 (CF,CO0Et/MeOH, yield 50%) and acetylation (AOZO/Py,
yield 40%,xsp=152; Ac,0/Py/DMAP, yield 60%,xsg=1:4), 'H NMR (CDCl;)5 ppms
6.13 (44, J1e 28 4.5 Hz, 446 2¢1°0 HZy H = 1®); 5.80 (dd, Jia 2312 «5 Hz,
J1a 2e2 +2 Hzy, H - 1), Attonptad. oonventional n—trirluoroacotylation
/(CF300)2O, CH,Cl,, then MeOH (cf. )/ resulted instead of 2, in methyl gly-
coside 4 characterized as p-nitrobenzoate 5 5 R ( cn013)8 ppms 8.29(24,

92,3293,25.0 Hz,p=NO5CgH,00), 4.79 (dyJ44 2g#+5 HazsH - 1), 3.38 (s,00H;).

4805



4806

CHa —~ My C'Ha MA
CH3 OH C UAC
N 0
\‘1&0 HO A—O-)—A‘o

cpge" NHCOCF3 Cz / Py NHCOCF3

i &3 2 3
HO g (< C’,e
NH» 00)
A e A7 eo CHa QCH3 CH3
- PNBzCB/ Py CH3
0
NHCOCF3 NHGOCF3
h 5

—

The glycosyl-acceptors used were the natural g-rhodomycinone 6 and
carminomycinone J, isolated from carminomycine complex 9, a8 well as a se-
misynthetic anthracyclinone, 14-acetoxycarminomycinone 8 10,

Glycosylation of 6 with 3 (asp=132) was performed in dichloromethane
in the presence of trimethylsilyl trifluorometha.nesulfonate and molecular
sieves 4A (=10 » -15 C, 15 min, ArT) 1. Column chromatography yielded 10
(38%) and 9 (9%), the recovery of 6 being 38%. That the glycosidic bond in
10 was « followed from TH MR datas (CD01 )& ppm, 5.40 (d, J1e 2g4+T Hz).
Condensation of 3 with 6 (xsp=1s2)under the above conditions gave 60% of
10, while addition of p-dioxane (20%) to the reaction mixture raised the
yield of the glycoside to 73%.

Under the latter conditions (p-~dioxane sdicloromethane, 1:4), glycosy-
lation of 7 and 8 with 3 (xsp=132) afforded 11 (70%) and 12 (31%). The low
yield in the latter case may be accounted for by instability of the anthra-
cyclinone moiety. I-I NMR spectra evidenced to a-—configuration of the glyco-
cydic bond in 11 and 12 (GDCl3)8' pems 11, 5.50 (4, J1e’255 .0 Hz, H = 1&);
12,5.48 (4, I1e,207° +0 Hzy, H = 1),

Deprotection of 10 and 11 was performed stepwise. O-Deacetylation
(0.005 M KOH in aq.MeOH, 30 min) afforded 13 and 14. Under these conditions
12 underwent degradatiom. Removal of N=-trifluorcacetyl group from JI% and 14
(0.1 M KOH, aq.p~dioxane, 1 h) gave the free glycosides 15 and 16 with

yields on the deblocking steps 60 and 40% respectively.
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Compound 15 is an analogue of the antibiotic 11-hydroxysklavine 1,

wherein rhodosamine is substituted for 4-epi-IL-vancosamine. Compound 16
is an analogue of the antibiotic carminomycine with 4-epi-lL-vancosemine
instead of daunosamine.

Compounds 15 and 16 were 10-fold less cytotoxic in vitro ( NK/Ly )
than carminomycine.

Thanks are due to Dr.M.N.Preobrazhenskays and Dr.N.N.Lomekina for
useful discussions, Dr.A.S.Shashkov for recording the 1H NMR spectra,
Dr.0.A.Mirgorodskeya and her coworkers for recording the mass spectra
end 0.V.Leontyeva for cytotoxyc test data.
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15 - 1=0-(4-Epi-ot ~I~vancosaminyl)-¢~rhodomyeinone. CpqH;NO,, HCL.
MS, m/zs 572 (M+H)*. 'H NMR (base, CDC1 3)8 ppm (J,Hz)s 7.86 (1H, dd,
J7,27+5s 1’31 -2, H-1), 7.70 (1H,t,J, 1-J2 37-5, H=2), 7.31 (1H,dd,
J3 o755 J 3,112 H~-3), 5.44 (1H,aqd, J1e 245:0, H-1"), 5.17 (1H,dd,
,8a2°0s H-7), 4.30 (1H,s, H-10), 3.90 (1H,dq,J 54,4a10+0s JS: ¢
6.2, H-5'), 3.72 (3H,s, COOCH 3)s 3416 (1H,d,3,, 5210.0, H-4), 2.38
(1H,d,3 ;;15.0, H-8), 2.24 (1H,dd 13 om15+0s Jgg 7e4+5:H-8), 2.01
(1H,d,3 g, 14.0, H=2"), 1.81 (1H,dd,J o, 14.0, J2a 150y H=2"), 1.83
and 1.44 (2H,dq,J 1145, 13 1,75, H-13A and H-13B), 1.37 (3H,d,
Jg, 50625, 3H-6"), 1.26 (3H,s, 033-3 )y 1.13 (3H,t, J14, 1375+ 3H=14).

16 - J=O0-(4-Epi-o —L-vancosaminyl)-carminomycinone. Cy;HygNO;q*HOL.
| Sappm (J Hz) s

MS, m/zs 528 (M+H)*. 'H NMR (base, CDC15:CD50D, 11)

7.80 (1H,d,J, ,7.5, H=1), 7.64 (1H,t,J, 1=J2 375, H=2), T.23 (14,
d,33 575, H-3), 5.36 (1H,d, Il 265+0 B=1)) 5.11 (1H,m, H=T), 3.80
(1H,dq,J5 4,4a10:0s 5y 6.5, He5’), 3.05 (1H,d, J4a 5610+0s H=4'),
3.13 and 2.92 (2H,2d,JgB 18.0, H=10A and H-10B), 2 34 (3H,s.14-CH Vs
2.28 (1H,dyJ 1740, H=8), 2.03 (1H,dd,J g0p17.0,Jg, 7450sH~ -8), 14 81
(15,8, 5o 14 o, H=2'), 1.72 (1H,dd,J 14 0 1Jgh, 165+0s B-27), 1.27
(38,4, J6 5:6 -5, 3H-6"), 1.12 (3H,s, cH3-3 )

(Received in UK 2 May 1990)



