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ABSTRACT 

A convenient preparative route involving eleven steps starting from o-glucose is 
described for the synthesis of D-ristosamine (15) hydrochloride. Methyl 2-deoxy- 
&D-arabino-hexopyranoside, prepared from 3,4,6-tri-0-ace@-1,5-anhydro-2-deoxy- 
D-arabino-hex-1-enitol, was benzylidenated, and the product mesylated to give methyl 
4,6-O-benzylidene-2-deoxy- 3-O-methylsulfonyl-j?-D-arabino-hexopyranoside. Azido- 
lysis of this compound and subsequent opening of the 1,3-dioxane ring with N- 
bromosuccinimide gave methyl 3-azido-4-O-benzoyl-6-bIomo-2,3,6-trideoxy-&D- 
ribo-hexopyranoside. Simultaneous reduction of the azido and bromo groups gave a 
mixture that was benzoylated to give methyl N,O-dibenzoyl-/I-D-ristosaminide and 
then hydrolyzed to 15 hydrochloride (3-amino-2,3,6-trideoxy-D-ribo-hexopyranose 
hydrochloride) _ 

INTRODUCTION 

The anthracycline glycoside-type antibiotics daunomycin, adriamycin, and 
carminomycins are clinically useful as cancer chemotherapeutic agents. In order to 
prepare new semi@thetic analogs having greater efficacy, broader spectrum of 
activity, and decreased toxicity, detailed examinations have been carried out recently. 
Several analogs1 of daunomycin and adriamycin, containing structurally or stereo- 
chemically modified L-arninodeoxy sugars instead of the probably cardiotoxic 
L-daunosamine residue2, have been synthesized. However, analogs having 3-amino- 
2,3,6-trideoxyhexose constituents and belonging to the D-series have not been prepared 
hitherto. An interesting group of such analogs would be one in which L-daunosamine 
is replaced by a 3-amino-2,3,6_trideoxyhexose having the D-ribo cotiguration. * 

*Dedicated to Professor Kurt Heyns on the occasion of his 70th birthday. 
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Recently, we reported an investigation of the structure3 and the synthesis4 of 
L-ristosaxnine (3-amino-2,3,6-trideoxy-r_.-ribo-hexopyranose), the amino sugar con- 
stituents of the antibiotic ristomycin-A. Three other research groups6-’ have also 
prepared this sugar, and Arcamone ef ~1.’ synthesized a new semisynthetic dauno- 
mycin analog via glycosylation of daunomycinone with L-ristosamine. 

. D-Ristosamine (15) was fist synthesized by Horton and Weckerleg in 1976. At 
the beginning of 1977, we also reportedlO the preparation of some derivatives of 
D-ristosamine prepared by a method different from that described by Horton and 
Weckerleg. Later, Baer and Georges’ 1 also synthesized 15 by applying exactly the 
same method reported by us, and elaborated independently of our work. In this 
communication, a convenient preparative synthesis of 15 and some of its derivatives, 
suitable for the preparation of new, semisynthetic antbracycline glycosides, is 
described. 

RESULTS AND DISCUSSION 

Methyl 3,4,6-tri-O-acetyl-2-deoxy-8-o-arabino-hexopyranoside (2) was prepared 
from 3,4,6-tri-O-acetyl-l,S-anhydro-2-deoxy-D-arabino-hex-l-enitol(l) by addition of 
dry hydrochloric acid in benzene, followed by methanolysis in the presence of silver 
carbonate. Hydrolysis of 2 gave methyl 2-deoxy$-D-arubino-hexopyranoside (3) in 
42% (talc. from 1) overall yield. Benzylidenation of 3 led to methyl 4,6-O-benzylidene- 
2-deoxy-B-D-arabitzo-hexopyranoside (4), which was mesylated to give the corres- 
ponding 3-mesylate 5. Treatment of 5 with sodium azide in hexamethylphosphoric 
triamide at 100” resulted in 92% of methyl 3-azido-4,6-0-beuzylidene-2,3-dideoxy- 
j?-D-ribo-hexopyranoside (6). An analogous reaction of the ct anomer of 5 using the 
method of Kovar et a1.l’ gave only 25% of the corresponding methyl 3-azido- 
3-deoxy-a-glycoside because of a P-trans-axial effect’ 3 involviq the axial glycosidic 
methoxyl group. 

The analysis of the ‘H-n.m.r. spectra of 4, 5, and 6 proved to be difficult 
because of the similarity or accidental concordance of the values of chemical shifts 
and coupling constants (for example J3,4 z J4S5 x Js,6n M 2 J5,6 for 5; see Table I). 

b II II I II1 II: I 
5.2 50 4.4 4.3 3.9 3.7 

Fig. 1. (a) A part of the observed ‘H-n-m-r. spectrum of 5 in pyridine-d, solution; (b) simulated 
(LAOCN3) spectrum of 5 using first-order parameters. 
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To confirm the assignments, spin-decoupling experiments, and for 4 and 5, the 
simulation (LAOCN-3 method) ’ 4 of the spectra were effected. Fig. 1 shows the 
observed and simulated ‘H-n.m.r. spectra of 5. The coupling constants (Table 1) 
indicate the strongly favored chair conformation of both pyranoside and 1,3-dioxane 
rings of the benzylidene derivatives 4, 5, and 6. 

TABLE I 

'H-N.M.R.SPECTRALDATAAT ~OOMHZFOR SOLUTIONSIN CDClj OFQ-9,11,12, AND 14 

Compd. Chemical shifts (s) 

H-I H-Ze H-Za H-3 H-4 H-5 H-6 H-6’ CHS-5 Others 

4 
5 

5* 

6 
6b 

7 

9” 

11 
12 
14’ 

4.39 2.26 1.61 3.74 3.74 3.23 4.28 3.36 3.46, OMe; 3.0, OH 

4.54 2.52 1.91 4.79 3.70 3.39 4.36 3.82 3.49, OMe; 3.10, OMs; 
5.55, PhCH 

4.55 2.59 2.00 5.08 3.80 3.50 4.36 3.84 3.41, OMe; 3.10, OMs; 
5.68, PhCN 

4.68 2.04 I.74 4.15 4.33 3.48, OMe; 5.54, PhCH 
4.49 1.75 1.46 3.82 4.16 3.21, OMe; 5.25. PhCH 

4.75 2.15 1.89 4.3 5.15 4.2 3.5 3.51, OMe 

4.68 4.67 2.16 2.25 1.81 1.85 4.54 4.09 3.62 3.83 3.51-3.85 1.37 3.51, OMe OMe 3.43, 
6.6, NH 

4.55 2.04 2.29 5.0 5.16 4.19 I.47 3.45, OMe 

4.51 1.87 2.43 4.66 3.56-3.90 4.0-4.2 3.40. OMe 

5.G 2.09 2.42 3.88 5.77 4.78 3.42, OMe 

Compd. Spin-spin corrpIing constants (JrrVn in Hz) 

J 1.2e J1.2. J2e.3 J2cr.3 Jzc.zm J3.4 54.5 55.6 55.6’ J6.6’ otirers 

4 2.3 9.6 5.0 11.4 13.0 10.4 
5 2.3 9.5 5.5 11.5 13.0 9.2 9.2 4.7 9.4 10.3 
5” 2.4 9.3 5.7 11.4 12.8 9.4 9.0 4.6 9.0 9.0 
6 2.7 9.4 3.3 3.3 14.2 3.5 3.5 
6b 2.6 9.0 3.6 3.6 14.4 9.0 
7 2.8 8.5 4.1 3.7 13.6 3.3 9.0 
8 2.5 8.8 4.0 3.5 14.0 
9 2.9 6.2 6.8 4.5 13.2 3.7 6.4 6.4 JCKWI 6.0 

11 3.3 4.4 5.0 9.0 13.0 3.5 4.6 7.0 &H.N~ 6.0 
12 5.5 3.0 4.4 8.0 3.0 
14’ 3.4 2.0 4.8 11.8 13.2 3.5 J -1.0 2c.s 

“Recorded in pyridine-ds . *Recorded in C6D6. The values do not change even at 60”. 

Reaction of 6 with N-bromosuccinimide in carbon tetrachloride under reflux 
in the presence of barium carbonateI gave crystalline methyl 3-azido40-benzoyl- 
6-bromo-2,3,6-trideoxy-j?-D-ribo-hexopyranoside (7) in 90% yield. O-Debenzoylation 
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of 7 was quantitatively effected by ZemplCn’s method to give crystalline methyl 
3-azido-6-bromo-2,3,6-trideoxy-S-D-ribo-hexopyranoside (8). 

Conversion in one step of N3-3 and CH,Br-5 of 7 or 8 into NHz-3 and CH3-5, 
respectively, was attempted. Hydrogenation of 7 or 8 at atmospheric pressure in the 
presence of palladium-on-carbon, palladium-on-barium sulfate, or Raney nickel 
catalysts and triethylamine failed to give a homogeneous product. When 7 was 
hydrogenated in methanol under reflux in the presence of Raney nickel and triethyl- 
amine for 8 h, methyl 3-benzamido-6-bromo-2,3,6-trideoxy-8-D-r’ ’ 
(13) was isolated in 50% yield. Applying the same conditions but prolonging the 
reaction time (25-30 h) an N 4:imixture of methyl 3-benzamido-2,3,6-trideoxy-D-D- 
r&o-hexopyranoside (9) and the corresponding Cmonobenzoate 10 was obtained. 
Due to the slight difference in the chromatographic mobilities of 9 and 10 in a number 
of solvent systems, only 9 (the main product with lower R, value) could be isolated 
for i.r. and mass-spectrometric investigations. The mass-spectrornettic fragmentation I6 
(see Experimental), as well as the amide and hydroxyl bandslin the i.r. spectrum 
unequivocally prove the N-benzoyl structure 9 of the main product. Thus, the - 

AcOCH, ROCH2 OCH2 0 CS~ 

,O& _ RO&JHL phC(&ye _ phd&J- 

1 2 R=Ac 
3 R-H 

ocup BrCH, 

hC@-p~~_RopJ _ R,o&OMe - Ho&oH 

N3 NHR 

6 7 R=Bz 12 
8 R=H 9 R =Bz. R’=H 
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11 R = R- = Bz 
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/- 
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*O I 
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PO-benzoyl group of the initially formed 10 migrated to the adjacent cis amino 
group under alkaline conditions (0 + N acyl rnigration17). 

Benzoylation of the crude mixture of 9 and 10 gave methyl 3-benzamido40- 
benzoyl-2,3,6-trideoxy-/3-D-ribo-hexopyranoside (11) in 90% yield. O-Debenzoylation 
of 11 resulted in methyl 3-benzamido-2,3,6-trdeoxv_P-D-ribo-hexopyranoside (9), 
-the mass and i-r. spectra of which were completely identical with those of 9 obtained 
directly from 7. The H-3 signal in the lH-n.m.r. spectrum of 9 (Table I) is shifted to 
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lower field by -0-25 p-p-m., whereas the H-4 signal is shifted towards the higher field 
by - 1 S p_p.m_, as compared to that of 7, indicating the presence of the benzoyl group 
at the C-3 substituant. Simultaneous generation of CH,-S and NH,-3 in 3-amino-di- 

or -trideoxyhexoses has not been reported hitherto_ 
Sapomfication of 9 with barium hydroxide, followed by acid hydrolysis, gave 

the hydrochloride of 15 (D-ristosamine hydlochloride), while m:ld acid hydrolysis of 

9 resulted in N- benzoyl-D-ristosamine (12). The physical data of 12 and 15 are in good 
agreement with those reported for the corresponding enantiomers2-4 and with those 
described earlier by Horton and Weckerle ’ for D-ristosamine hydrochloride and 
N-benzoyl-D-ristosamine. 

To synthesize L-daunosamine (3-amino-2,3,6-trideoxy-r_+uo-hexopyranose) 
from 7, it was converted into methyl 3-azido-4- 0-benzoyl-2,3,6-trideoxy-/I-D-erJ,tltro- 
hex-5-enopyranoside (14). However, as shown by t.l.c., saponification of 14, followed 
by hydrogenoiysis, and subsequent acid hydrolysis resulted mainly in D-ristosamine 
(15) hydrochloride, and only traces of L-daunosamine could be detected. Contrary to 
this result, Horton and Weckerle18 prepared L-daunosamine in good yield by the 
hydrogenolysis of methyl 3-acetamido-2,3,6-trideoxy~-D-erythro-hex-5-enopyrano- 

side, followed by removal of the N-acetyl and methyl glycosidic groups. 

The easy conversion of 14 into 15 provides, for the preparation of D-ristosamine 

derivatives, an additional route that avoids step 7-9 + 10, associated with unfavorable 
O+N acyl migration_ 

7 11 14 9 
-- 

The high value (9 Hz) of J4,5 observed in lhe ‘H-n.m.r. spectrum of 7 (Table I) 
indicates the ‘?C, (D) conformation of this derivative_ On the other hand, the observed 
coupling constants for the corresponding 5-enopyranoside 14 clearly show that the 

‘Cs(~) conformation is strongly favored in this case, even at 60”. This conformation is 

also confirmed by the observation of a long-range coupling (J2,4 - 1 Hz) between 
H-4 and H-2e. 

The values (6.2 and 6.4 Hz) of J, ,Za and f,,, for 9 indicate a aC, (D) % ‘C,(D) 

equilibrium, strongly shifted towards the ‘C,(D) conformation, whereas the low 
value (4.6 Hz) of J4,5 shows that the ‘C,(D) conformation is strongly favored for 11. 

In the case of 11, 13, and 14, H-2e appears at higher field than H-2a (Table I). 
This observation can be attributed to the anisotropic shielding-effect of the N- 
benzoyl and azido groups, respectively, at C-3. A similar effect is probably 

operative in the ‘C,(D) conformer of 9, as well, but it is obscured by the “Cl(~) L_ 
iCq(~) equilibrium. 
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Methyl 4,6-0-benzylidene-2-deoxy-3-O-metilyl~~nyl-~-D-~~bino-hexo- 
pyranoside (5). - Compound 4 (2.25 g, 8.5 mmol) was dissolved in dry pyridine 

(7.5 ml) and treated with methanesulfonyl chloride (1.62 g, 14.2 mmol) for 6 h at 0”. 
The reaction mixture was diluted with cold water, and precipitated 5 was filtered off 
and washed with water (2.8 g, 96.2%), m-p. 143-145” (dec. in capillary tube), [m]k5 

-59.5” (c 1.0, chloroform); RI, (A) 0.86. 
Anal. Calc. for C,,H,,O$: C, ‘52.31; H, 5.85; S, 9.31. Found: C, 52.58; 

H, 5.85; S, 9.34. 

Methyl 3-~ido-4,6-O-benzylidene-2,3-dideoxy-~-D-ribo-~le_~opyranoside (6). - A 

mixture of 5 (4.7 g) and sodium azide (4.7 g) in hexamethylphosphoric triamide 
(25 ml) was stirred for 10 h at 100”. After being cooled, the reaction mixture was 

diluted with cold water, and the crystalline product was filtered off, washed with cold 
water, and recrystallized from methanol (3.56 g, 92X), m-p. lOl-102’, [a];’ - l&I 
(c 1.0, chloroform); Rr (B) 0.78; vzf; 2100 cm- r (C-N azide); m-s. (IO/o): nz/e 291 (2), 

290 (3), 263 (l), 262 (O-5), 260 (O-l), 259 (O-2), 248 (1.5), 190 (l), 189 (2), 177 (13), 

159 (3), 157 (2), 149 (60), 142 (loo), 121 (S), 119 (5), 113 (15), 105 (90), 99 (70), 
91 (70), 87 (30), 86 (60), and 77 (50). 

Anal. Calc. for CIhH1,N304: C, 57.72; H, 5.88; N, 14.42. Found: C, 57.68; 

H;5.74; N, 14.53. 
Methyl 3-a~ido-4-O-be~z~oy~-6-bro~no-2,3,6-trideoxy-~-D-ribo-~ze_~op~lraizoside (7). 

- TO a solution of 6 (2.5 g, 8.6 mmol) in carbon tetrachloride (40 ml) were added 
barium carbonate (3 g) and N-bromosuccinimide (1.73 g, 9.72 rnmol), and the mixture 
was boiled for 4.5 h under reflux; during this period the 6 disappeared (t.I.c., S). 

After being cooled, the mixture was evaporated to dryness, the residue was dissolved 
in abs. ether, the solution was filtered, and the filtrate was washed with 3% aqueous 
sodium hydrogencarbonate and then cold water. After being dried (magnesium 

sulfate), the solution was evaporated and the residue treated with cold abs. methanol 
to give colorless, crystalline 7. This was filtered off, washed with ice-cold abs. 
methanol, and recrystallized from methanol (2.88 g, 90%), m-p. 64.5-65”, [a]; 
- I IO” (c 0.69, chloroform); RF (B) 0.92; v,,, _ KBr 7100 (C-N azide) and 1762 cm-’ 

(C=O ester); m.s. (1%): m/e 370 (O-l), 368 (O-l), 340 (0.2), 376 (O-2), 269 (5), 

267.0023 (5) (C,,H,27gBr02), 262.1080 (1) (C,,H,,NO,), 248.0940 (4) (C,,H,,NO,), 
207 (l), 204.9922 (1) (C5HsN37gBrO), 189.0532 (3) (C9H7N302), 161.0607 (3) 

(CIOHgO,), 146 (4) 122.0370 (3) (C.H,O=), 114 (6), 105 (IOO), and 77 (30). 
Anal. Calc. for C14Hr6BrN304: C, 45.42; H, 4.36; Br, 21.59; N, 11.35. Found: 

C, 45.71; H, 4.44; Br, 21.70; N, 11.36. 
Methyl 3-a~ido-6-broitzo-2,3,6-trideoxy-B_D-ribo-Jze_~opyranoside (8). - Saponifi- 

cation of 7 in methanol (15 ml) with 0.1 M methanolic sodium methoxide (0.3 ml) gave 
8 (384 mg, 78%), m.p_ 8S-88.5”, b]z’ - 56.2” (c 0.34, methanol); Rf (B) 0.35. 

Anal. Calc. for C7H12BrN30-t : Br, 30.03; N, 15.79. Found: Br, 30.20; N, 15.67. 
Hydrogenolysis of 7. - Hydrogen gas was passed for 25-30 h through a mixture 

of 7 (973 mg, 2.63 mmol), triethylamine (270 mg, 2.67 mmol), and Raney nickel (2 g) 
in boiling abs. methanol (15 ml) under reflux. The mixture was then cooled, the 
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catalyst was filtered off, and the filtrate was evaporated to dryness to give 640 mg 
(92%) of crude syrupy product, which was chromatographed on Kieselgel G (20 g, 
Merck) with the eluent system C to give a mixture (-41) [t.l.c. (C): R, 0.64 and 0.67 ; 
‘H-n.m.r.] of 9 and 10 (450 mg, 64.5%), [u]i3 -49” (c 1.1, chloroform) and pure 
syrupy 9 (8 mg), R, (C) 0.64; vE:T 3410 cm- r (OH), 3300 (NH), 1530 (Amide II), and 
1360 cm (Amide I); m-s. (I%): m/e 247 (0.3), 233 (3), 215 (2), 191 (lo), 190 (2), 
176 (2), 163 (16), 142.0869 (10) (C,H,,NO,), 122.0600 (7) [(C6HSCONH,) + 1, 
113.0605 (2) (C,H,O,), 105 (IOO), and 77 (20). 

Methyl 3-berz~anzido-4-O-be~zzoyl-2,3,6-trideo_~y-~-D-~bo-izexopyranoside (ll) 
(methyl N,O-dibetzzovl-P-D-ristosaminide). - The crude syrupy mixture of 9 and 10 
(316 mg) obtained by the hydrogenolysis of 7 was benzoylated with benzoyl chloride 
(181 mg) in abs. pyridine (3 ml) for 24 h to give a single component [RF (C) 0.841. 
The mixture was concentrated to 1 ml and diluted with ice-cold water to give crystalline 
11, which was filtered off and washed with cold water. Recrystallization from ethanol- 
water yielded 396 mg (90%), m-p. 124126”, [a]g -75.1” (c 0.73, methanol); 
RF (C) 0.84; Vg; 3362,330O (NH), 1719 (C=O) ester, 1638 (Amide I), and 1528 cm-’ 
(Amide II); m.s. (1%): m/e 369 (O-l), 368 (O-l), 354(0-l), 338.1369 (2) (C,,H,,NO,), 
325 (O-2), 309 (O-2), 267 (O-4), 264 (O-S), 247 (lo), 215.0938 (12) (Cr3Hr3N02), 
204 (4), 200 (2), 190 (7), 188 (5), 174 (2), 172 (l), 163 (I), 142.0865 (20) (C,H,,NO,), 
127 (I), 122.0597 (5) (C,H,NO), 122.0362 (1) (C,H,O,), 117 (3), 10.5 (loo), 95 (7), 

and 77 (20). 

Anal. Calc. for CZrHZ3N05: C, 68.27; H, 6.27; N, 3.79. Found: C, 67.90; 
H, 6.33; N, 3.82. 

Methyl 3-beiz~ainido-6-bromo-2,3,6-trideoxy-~-D-ribo-Izexopyranoside (13). - 

Hydrogenolysis of 7 (1.2 g) under the conditions described for the preparation of the 
mixture of 9 and 10 was effected for 8 h. The catalyst was filtered off and the filtrate 
was concentrated to obtain a mixture of crystalline 13 and syrupy 9 [t.l.c. (C) Rr 0.8 
and 0.64, respectively]. The crystals were filtered off and washed with cold ether to 

give pure 15 (560 mg, 51%), m-p. 148-149.5”, 1~1:~ -60” (c 0.73, chloroform);lit.‘r 
m-p. i46-147”, [aID -53.4” (c 0.3, chloroform)_ 

Anal. CaIc. for Cr4Hr8BrN04: Br, 23.22. Found: Br, 23.43. 

Itiethyi 3-berzra~zzido-2,3,6-trideoxy-8_D-ribo-hexopyranoside (9) (nzethyl N- 

benzoyl-B-D-ristosanzirzide). - Compound II (170 mg) was hydrolyzed with 0.1~ 
methanolic sodium methoxide (0.5 ml) in abs. methanol (12 ml). After being kept for 
24 h at room temperature, the solution was neutralized with AG 5OW-X12 (Hf) 
ion-exchange resin and filtered. The filtrate was evaporated to give 120 mg (98%) of 
chromatographycally homogeneous, syrupy 9, [a]:’ -38” (c 0.5, chloroform); 
RF(C) 0.64, identical with 9 obtained by hydrogenation of 7; vz$3350 (OH and NH), 

1640 (Amide I and C-C aromatic), and 1530 cm-’ (Amide II); m-s. identical with 
that of 9 obtained from 7. 

Anal. Calc. for ClqHr4N04: C, 63.29; H, 7.22; N, 5.28. Found: C, 63.18; 
H, 7.01; N, 5.39. 
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3-Amino-2,3,6-trideoxy-D-ribo-hexopyranose (15) hydrochloride (D-ristosakne 
hydrochloride). - Compound 9 (150 mg, 0.6 mmol) was treated with barium hydroxide 
octahydrate (384 mg, 1.2 mmol) in water (4 ml) for 20 h at 100”. The mixture was 
cooled and fiItered, and the filtrate was saturated with carbon dioxide, filtered again, 
and evaporated. The residue (91 mg) was chromatographed on a Kieselgel G (Merck) 
column (20 g) with eluent system D and, after evaporation, 33 mg ot methyl /I-D- 

ristosaminide, [cr]i6 -44.8” (c 1.65, methanol); R, (E) 0.8 was obtained. This was 
hydrolyzed with 0.1 M hydrochloric acid (0.3 ml) for 1 h at 100”. The hydrolyzate was 
evaporated (bath temperature 25”) to give extremely hygroscopic 15 hydrochloride 
(29 mg), m-p. 127-130” (dec.), [or]i5 t75 -+ f79.3” (after 40 min, c 0.46, water): 
R, (E) 0.90; lit.’ m-p. 123-125” (dec), [cY]~ fS5” (equil., c 2.7, water); for the 
L enantiomer, liL3 b]i’ -34.3O (c 0.57, water). 

3-Betl~a~tido-2,3,6-tr~deoxy-D-ribo-// (12) (N-benzoykD-ristosanzine). 
- Compound 9 ( 164 mg) was hydrolyzed with 1:3 acetic acid-water (5 ml) for 35 min 
at 100”. After being cooled, the solution was evaporated and the residue was dried in 
a vacuum desiccator in the presence of calcium chloride and potassium hydroxide. 
After being kept for several days, the syrupy product crystallized to yield 12 (126 mg, 
81%), m.p. 128-130”, [ci]g f37” (equil. after 30 min, c 0.57, water); R, (C) 0.26; 
lit.’ m.p. 128-129”, [ali +- 39” (equil., c 0.6, water); for the L-enantiomer, lit.3 
m-p. 13 l-133”, [~]fp - 14 + - II” (equil. after 10 min, c 1.0, ethanol); Vale 3355 (OH), 
3280 (NH), 1540 and 1365 (Amide) cm- ’ ; m-s. (I%): Nz/e 251 (O-6), 233 (2), 215 (l), 
207 (1.5), 206 (2), 189 (5), 177 (7), 176 (2), 163 (6), 161 (2), 148 (4), 146 (1.5), 128 (3), 
122 (25), 105 (loo), and 77 (30). 

Anal. Calc. for C13H,,N0,: C, 62.14; H, 6.82; N, 5.57. Found: C, 62.31; 
H, 6.94; N, 5.68. 

MethyI 3-a~ido-4-0-be~i~oyl-2,3,6-trideosy-~-o-erythro-kex-5-e~~o~~~ra~zoside 
(14). - A mixture of 7 t-200 mg, 0.54 mmol) and dry silver fluoride (116 mg, 
0.91 mmol) was stirred in the dark for 4 days. The dark reaction mixture was poured 
into ether (10 ml), the silver salts were filtered off, and the filtrate was washed with 
water and dried (magnesium sulfate). It was then evaporated and the syrupy residue 
was chromatographed on a Silicagel 40 column (Merck) with the eluent system F 
to give 50.5 mg (32%) of syrupy 14, [IX]~: - 140” (c 0.5, chloroform); R, (1”) 0.6; 
$.,!,!z 3040,210O (C-N azide), 1720 CC=0 ester), 1665, 1450, and 870 cnl-l(C=CH,); 
m.s. (I’%): nz/e 258.0570 (0.3) (C,,H,,N,O,), 247.0970 (12) (C,.&,504), 246 (O-4), 

215.0698 (16) (C13H1103), 214 (O-6), 204 (0.5), 125 (O-7), 122 (2) (C,H,O,), 112 (3), 
111 (l-5), 105 (IOO), 84.0443 (4) (C4H6NO), 77 (25), 58.0412 (5) (C3H60), and 
51 (3); metastables: 247-32 = 215 and 289-42 = 247. 

Attefnpted preparation of L-daunosanzine. - Compound 14 ;(45 mg) was 
hydrolyzed in abs. methanol with sodium methoxide. After 4 h, 14 IR, (F) 0.61 had 
disappeared and a single spot of the 0-debenzoylated analog [R, (F) 0.21 had 
appeared. After being processed in the usual manner, the product (30 mg) was 
hydrogenated for 1 h in methanol in the presence of palladium-on-barium sulfate 
catalyst. During this period, reduction was complete and the product, isolated after 



330 I. PEL.YVi& F. SZTARICSKAI, L. SZIdGYI, R. BOGNkR, J. TAhdS 

filtration of the catalyst and evaporation, proved to be homogeneous on t.1.c. 
[R, (E) 0.86J It was then hydrolyzed with 0.1~ hydrochloric acid for 1 h at 100”. 
T.1.c. of the hydrolyzate showed that the main com$onent was D-ristosamine [15, 
RP (E) 0-a and only traces ((5%) of r_.-daunosamine [RF (E) 0.q could be detected. 
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