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ABSTRACT 

Methyl 4-amino-2,4,6-trideoxy-3-O-methyl-I5-L-arabillo-hexopyranoside was 
synthesized in eight steps, in 40% overall yield, from methyl 4,6-O-benzylidene- 

2-deoxy-cr-D-r&o-hexopyranoside. The inversion of configuration at C-5 was achieved 
through 5,6-unsaturated methyl 2,6-dideoxy-3- O-methyI-cx-D-eryt1~o-hex-5-eno- 

pyranoside, followed by stereospecific reduction to give methyl B-L-diginoside. 
Treatment of methyl 2.6-dideoxy-3-O-p-tolylsu?fonyl~-~-arabina-hexopyraoside 
with sodium methoxide afforded stereoselectively the 3-O-methyl derivative, which 
was converted into a mixture of methyl a-L-holantosamine and its Camino-L-lyxo 

epkner. The latter compound was also synthesized stereospecifically via the 4-azido. 

derivative. 

INTRODUCTION 

Holarosine A [3B-(4-amino-2,4,6-trideoxy-3- 0-methyl-cr-L-arabino-hexo- 

pyranosyl)oxy-l4~-hydroxy-5~,17cr-card-20(22)-enolide] and holantosines C and D 
have been isolated from the leaves of Holarrhena antidysenterica’. The three com- 
pounds are cr-glycosides of a new aminodeoxy sugar, L-holantosamine or 4-amino- 

LMeoxyoleandrose, the aglycon being holantogenin for the first compound and 
anhydroholantogenin’ for the two last-named compounds. The /3- and a-methyl 
glycosides of N-acetyi+holantosamine (13 and 28) were obtained by hydroIysis of 
these aminodeoxyglycosteroids. The relative configuration of the aminodeoxy sugar 
moiety was established by ‘H-n.m.r. at 220 MHz with irradiation. The absolute 
configuration was deduced from the same spectrum, particularly from the small 
splitting of the anomeric proton. It is well known3 that, in the case of the CL-L series 
of natural giycosides, the steroid moiety is preferentially in the axial position and, 
consequently, the anomeric proton is equatorial. 

We report here the synthesis of methyl 4-amino-2,4,6-trideoxy-3-O-methyl-j?- 

and -cr-L-arabino-hexopyranosides (12 and 27) and of methyl 4-amino-2,4,6-trideoxy- 
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3-U-methyI-r-L-lyxo-hexopyranoside (25). This work is a part of a program designed 
to afford a convenient synthesis of 3-amino-2,4,6-trideoxyhexopyranoses in order to 
provide new sugars to couple with such aglycons as daunomycinone4. Replacement 

of the daunosamine (3-amino-2,3,6-trideoxy-L-lyxo-hexose) sugar moiety of dauno- 
mycin and adriamycin4 has already been reported with such closely related sugars as 
ristosamine5 (3-amino-2,3,6-trideoxy-L-ribo-hexose), acosamine6 (3-amino-2,3,6- 
trideoxy-L-arabino-hexose), 3-amino-2,3-dideoxy-y-L-lyxo-hexose’, and 3-amino-2,3,4,6- 

tetradeoxy+fhreo-hexose (Pdeoxydaunosamine) ‘. Recent!y, the synthesis of risto- 
samine’ and acosamine” has been published, thereby making these sugars available 
for coupling reactions with the aglycons of adriamycin and daunomycin. In contrast, 
few investigations of the biological activity of new analogs possessing a sugar moiety 

having the amino group at C-4 rather than C-3 have been published1 ‘. 

RESULTS AND DISCUSSION 

Methyl 4,6-0-benzylidene-2-deoxy-cr-D-ribo-hexopyranoside (1) was prepared 
from methyl a-r+glucoside in four steps’ ‘*r 3_ Methylation of the free HO-4 was 
achieved, either with dimethyl sulfateI or with methyl iodide and sodium hydrider5, 

to afford 2 in 95% yield. Treatment of 2 by the general procedure of Hanessian16 led 
only to 3 in an 80% yield or to a mixture of 3 and 4 according to the experimental 
procedure during extraction (see Experimental section). The structures of both 
anomers 3 and 4 were established by means of elementary analysis, and i.r. and n.m.r. 
spectrometry (see Tables I and II). Anomerization may also occur when 3 is kept at 
room temperature, or even at 0” for a long time. Reduction of 3 and 4 with lithium 
aluminum hydride afforded the known’ ’ methyl OL- (5) and j%D-cymaroside (6), 
respectively. 

Dehydrobromination of 3 with silver fluoride”, according to the procedure 

used by Horton and Weckerle” in the synthesis of daunosamine, gave, in 80% yield 

OMe OMe OMe 

1R= H 3 R = H,R’= OMe 5R = H,R’=OMe 7R=Bz 
2R= Me 4 R = OMe,R’ = H 6 R = 0Me.R = H 8R= H 

Roq& - RpoMe’ yj--y _ Ho@Me 
OMe OMe OMe OMC? 

9 R=H 11R = Na 14R = Bz 16 
10 R = Ts ,2R = NHz ISR= l-i 

,3R = NH& 
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after purification, the 5,6-unsaturated derivative 7. 0-Deacylation of 7 by catalytic 
transesterification afforded quantitatively 8, which was hydrogenated in the presence 
of palladium-on-barium sulfate to give stereospecifically syrupy methyl 2,6dideoxy- 
3-0-methyl++Zyxo-hexopyranoside (9, methyl /I-r_-diginoside). The structure of 9 
was supported by analytical and physical data (see Tables I and rr). Acid hydrolysis 
gave a free sugar, identified as L-d&nose ” An amino group was introduced on C-4 . 

by means of the three following steps. Tosylation of the hydroxyl group of 9 gave 10 
in 65% yield, and the azidodeoxyglycoside 11 was obtained quantitatively by 
azidolysis in N,N-dimethylformamide at 100” for 18 h. Catalytic hydrogenation in 
methanol in the presence of palladium-on-charcoal afforded methyl 4-amino-2,4,6- 
trideoxy-3-O-methyl-/I-L-arabino-hexopyranoside (12), the Wacetyi derivative (13) 
of which was identical with an authentic sample of the methyl #Qlycoside of N-acetyl- 
L-holantosamine’. 

The sequence of dehydrobromination and 0-deacylation was also applied to 
the /3 anomer 4 to give 15. A stereospecific hydrogenation of 15 was not observed, 
unlike the case of 8, and two compounds (6 and 16) were obtained in the ratio 3: 1. The 
orientation of the anomeric methoxyl group infiuenced the stereochemistry of the 
hydrogenation of the 5,6-unsaturated glycoside. This result is in agreement with 
previous results on the hydrogenation of 5-enopyranosides in the D-~&J series where 
the a-anomeric methyl group was shown to be the dominating infiuence for the 
specific formation of jhA-lo derivatives’ r _ 

The structures of 6 and 16 were established to belong to the D and L series, 
respectively, and to be methyl 2,6-dideoxy-3-O-methyl-/3-D-Rio-hexopyranoside or 
methyl j?-D-cymaroside (6) and methyl 2,6-dideoxy-3-0-methyl-a-r_-lyxa-hexo- 
pyranoside or methyl a-L-diginoside (16), respectively. The difference between the 
molccuhu rotations of 5 and 6 was in good agreement with the literature dataz2. As 
in the case of 9, the hydrolysis of 16 gave L-diginose20. 

The 3-p-toluenesulfonate 18 was prepared according to the method of Marsh 
et aLz3 and Sztarickskai et al.24 _ m their respective synthesis of daunosamine and 

HO 

3 

~~y-~Me;go~ 

TsovMe _ @-J”‘_ HigJrMe 

OMe 

H&g”e 

OMe OMe OMe 

23 24 25R = H 27R = H 

26 R = AC 28 R = AC 
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ristosamine. Reaction of 18 with methanolic sodium methoxide gave the epoxidegwz3 
19, which under more drastic conditions afforded with high stereoselectivity (88% 
yield) the 3-U-methyl sugar 20, namely methyl a-L-oleandroside25. Compound 20 
could be obtained from 18 without isolation of the epoxide 19. Oxidation of 20 with 
pyridinium chlorochromate26 afforded the keto sugar 21 in 50% yield. No better 
yield was observed with such other methods, such as dimethyl sulfoxide and dicyclo- 
hexylcarbodiimide”, or ruthenium oxide2*. Oximationzg of 21 gave, in 90% yield, 
the crystalline oxime 22 which was reduced with lithium aluminum hydride, followed 
by acetylation in methanol, to afford in 50% yield a mixture containing approximately 
equal amounts of the L-arabino methyl cr-glycoside 28 and of the corresponding 
L-Zyxo compound 26. The latter compound was obtained stereospecifically as methyl 
a-L-glycoside from 20. Tosylation of 20 led to 23 in 90% yield, and azidolysis in 
hexamethylphosphoramide at 100” gave the azido compound 24 (85% yield). Catalytic 
hydrogenation of this compound in methanol in the presence of 10% palladium-on- 
charcoal afforded quantitatively the L-Zyxo derivative 25, further transformed into the 
N-acetyl derivative 26. The structure of this compound was supported by analytical 
and spectral data (see Tables I and II), and by comparison with an authentic sample’. 

EXPERIMENTAL 

General methods. - Melting points were determined with a Biichi apparatus 
and are uncorrected. A Perkin-Elmer Model 141 MC polarimeter and I-dm tubes 
were used for measurement of specific rotations. I-r. spectra were recorded with a 
Perkin-Elmer Model 257. N.m.r. spectra were recorded at 60 Mz with a Varian A-60 
or at 90 Mz with a Brucker HX 90E spectrometer; chemical shifts are given in p.p.m. 
and tetramethylsilane was the internal standard (6 0,OO); spin-coupling values are 
given in Hz (see Tables I and II). Microanalyses were performed by the Service 
Central de Microanalyse du C.N.R.S. Kieselgel G (type 60, Merck) activated at 120” 
was the support for t.1.c. with the following solvents (v/v): A, 7:i cyclohexane-ethyl 
acetate; B, 1: 1: 1 perrtane-ethyl acetatedichloromethane ; C, 2: 1: 1 cyclohexan-thy1 
acetatc-dichloromethane; D, 19: 1 dichloromethane-methanol ; E, 9: 1 dichloro- 
methaneme+~ol. 

Methyl 4,6-0-benzyZide~e-2-deoxy-3-O-nret/zyI-~-D-~bo-~zexopyranoside (2). - 

See ref. 2 or the following procedure: To a solution of methyl 4,6-0-benzylidene-2- 
deoxy-cr-D-ribo-hexopyranoside” (1, 2.4 g, 14 mmol) in NJV-dimethylformamide 
(3 ml) were added successively sodium hydride (1 g) and, after cooling to O”, methyl 
iodide (3 ml, 48 mmol). The mixture was stirred overnight, and the excess of sodium 
hydride destroyed by adding a few drops of methanol. Extraction with 1:l (Y/V) 

benzene-ether afforded, after repeated washing with water and evaporation of the 
solvent in uacuo, crystalline 2 (2.3 g, yield 98%), m-p. 99”, [a]$ f 125” (c 1, chloro- 
form). 

Methyl 4-0-benzoyl-2,6-dideoxy-3-O-methyl-cc-D-~bo-hexopyr~oside (3). - 
To a solution of 2 (6.6 g, 23 mmol) in dry carbon tetrachloride (300 ml) were added 
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TABLE I 
‘Zi-N.M.R. SPECTRAL DATA AT 60 MHz FOR COMPOUNDS %%6-7,9-16, U-26, AND 28 

compounrp Chemical shifts (ab 

H-I H-2a H-2e H-3 H-4 H-5 OCH, 
(J1.23 (Jzd (Jd (Jlr.3) (J3.3 (J.s.s) 

2 

3 

4 

6 

7 

9 

10 

II 

12= 

13 

14= 

15 

16 

18 

19 

20 

21 

22 

23c 

24 

2!F 

26’ 

28 

4.63 
(5) 
4.81 
(4) 
4.81 
(9) 
4.56 
(9) 
4.61 
Q 
4.22 
(10) 
4.38 
(9) 
4.33 
(10) 
4.36 
w 
4.39 
(9.3) 

g4 
4.85 
(3) 
4.78 
(2) 
4.70 
(2) 
4.66 
(3) 
4.73 
(3.5) 
4.78 
(3) 
4.85 
(5) 
4.73 
(4) 
4.8Odd 

(2.5) 
4.56dd 

(1.5) 
4.77dd 

(3.5) 
4.81 dd 

(4-5-I 

1.78m 2.20m 

(15) (1) 
1.93m 2.30m 

(15) (2) 
1.77m 2.27m 
(14) (2.5) 
1.51 m 2.25m 

(14) (3) 
2.10m 2.27m 

(8) Q 
f- 1.60-2.35m 4 

(3) 
1.63m 1.95m 

(14) (2.8) 
l&m 2.37m 

(12.5) (2) 

(2) 

(2) 
2.29m 2.04m 

(14) (1) 
2.23 m 1.96m 

(14) (3) 
+ 1.75-2.30m --t 

(2) 
t 1.40-2.30m -+= 

(2) 
-t- 1.35-2.30m 3 

(3) 
1.50m 2.27m 

(13) (1.5) 
2.03 m 2.53 m 

(13) (1) 
1.86m 2.41 m 

(14) Q 
J.57m 2.22m 

(13) (1.5) 
t l.SO-2SOm 3 

(13) (2.5) 
t 1.40-2.OOm 4 

(1.5) 
1.62m 1.95m 
(13.5) (1) 

(1.5) 

~4.0-4.60m-4 c 3.50-3.80m --t 3.33, 3.45 

Q 
3.95m 5.10dd 4.6Im 3.40, 3.45 

(4) (3.5) (9.5) 
3.95m 5.10dd t 4.10-4.50m A. 3.41, 3.60 

(3) (2-s) (9) 
3.21 dd 

(3) (3) (9) 
5.78d 

(1) (2.5) 
4.45-4.80m 

1.28d 3.43, 3.45 

(6.5) 
4.73,4.78 3.36, 3.52 

1.33d 3.33. 3.40 

(6.5) 
1.286 3.23, 3.47 
(6.5) 
1.37d 3.45, 3.50 
(5.5) 
1.3ld 3.38, 3.50 

(6) 
1.26d 3.33, 3.50 

(6) 
4.78 3.39, 3.43 

4.864 3.61 q 
(?I (2.5) (1) 
-2.SO-3.50m __f 

(10) 

3.89m 5,94m 

(11) (3.2) 
4.324 

(11) (3) 
t3.304.0m _____f 

4.60-5.Omt 3.10-3.80m --f 

3.22m 3.0d 4.16q 

3.09m 

(I 1) (9) (9) 
4.lddd 4.3oq 

(10 
4.41 dd 4.95q 

(5) 
4.24m 3.77m 

(11) (9) (9) 
-3.604.lOm - 

(0 
t 3.00-3.65m + 3.95m 

(2) 
3.69m 4.41 dd 3.95m 

(12) (3.5) (1.5) 

4.58.4.62 3.35 (6H) 

1.30d 3.30, 3.37 

(6.5) 
1.28d 3.28 
(6;s) 
1.4Od 3.36 

(6.5) 
1.30d 3.30, 3.36 

(6.5) 
1.30d 3.35, 3.38 

(6.5) 
1.47d 3.25. 3.40 

(6.5) 
1.32d 3.35, 3.39 

(6) 
1.28d 3.0 

(6) 
1.26d 3.35, 3.38 

(6.5) 
1.16d 3.32, 3.37 

(6) 
1.26d 3.32 (6H) 

(6) 

“In chIorof~rm-d. *First order soupIings, H& in parentheses. Signal multiplicities: d, doublet; m. 
multipiet; s, singlet; q, quadruplet. ‘?O-MHk spectrum. 
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TABLE II 

‘3C-N.~.R. SPECTRAL DATA FOR COMPOUNVS 5,6.9, 11-13,m, AND 24-26 

Cmnpound Chemical shifts (p._wnJb 

C-l c-2 c-3 c-4 C-5 C-6 OCH3-I and-3 

5 97.3 31.0 75.5’ 72.2= 64.4 17.9 55.4156.9 
6 98.7 33.4 78.6c 77.2= 72.0 18.2 56.3157-O 
9 101.0 31.4 78.0 70.5= 67.1c 17.7 55.7/56.3 
11 100.7 36.1 80.0 67.7' 70.7' 18.7 . 56.5156.5 
12 100.9 35.3 SI.0 58.4 73.2 18.2 56.1156.4 
13 100.6 36.0 77.0= 56.9 75.6' 18.2 5X6156.4 
17 98.3 37.2 68.7' 77.5 67.5' 17.7 54.5 
20 98.4 33.9 78.4= 75.9c 67.4 17.8 54.6156.4 
25 98.8 29.4 75.5 51.0 65.6 17.4 54.7155.4 
26 98.6 31.6 73.4 48.6 64.9 17.2 54.9156-l 
24 98.7 30.4 75.6 62.4' 64.7' 17.9 54.9155.9 

“Spectrum recorded at room temperature in chloroform-d solution on a Bruker HX-90E, Fourier- 
transform spectrometer at 22.63 MHz. *From external tetramethylsilane peak. =Assignments can be 
inversed on a same horizontal line. 

N-bromosuccinimide (4.8 g, 27 mmol) and barium carbonate (8 g). The mixture was 
boiled under reflux for 2 h and, after cooling, filtered. The clear filtrate was diluted 
with dichloromethane (200 ml) and washed successively with water, aqueous sodium 
hydrogencarbonate, dried (sodium sulfate), and concentrated to a vohrme of - 10 ml. 
This solution was applied to a coIumn of Elorisil (200 g) with dichIoromethane as 
eluent. In the first fractions (1, 2, and 3) (450 ml each), elution gave pure 3 (yieid 7 g, 
83%); an analytical sample was recrystallized from cyclohexane, m-p. 67”, [LY]~ 
+ 137” (c 1, chloroform); vf;i?’ I735 cm- l (CO ester). 

Anal. Calc. for C,,Hrs,BrO, (359.05): C, 50.17; H, 5.29; Br, 22.25; 0, 22.28. 
Found: C, 49.87; H, 5.29; Br, 22.26; 0, 22.18. 

Merhyi 4-O-benzoyl-2,6-dideoxy-3-0-met~zyi-~-D-r (4). - 

Compound 2 (2.9 g, 10 mmol) was treated as just described but, after filtration, the 
filtrate was evaporated to dryness in uaczto. During this operation a spot@, 0.4) 
supplementary to that of 3 (RF 0.3) appeared on t.1.c. (solvent A). Extraction with 
dicbloromethane as described for 3 afforded a syrup (3 g, 80%). Separation of the 
two products by chromatography on Kieselgel H (type 60, Merck; 150 8; column of 
40 mm diameter; solvent A ; 20-ml fractions) gave 4 in fractions 35-l 10 (1.8 g) and in 
fractions 137-200 3 (0.9 g). A sample of 4 was recrystallized from cyclohexane, 
m-p. 65”, [z]? +2” (c 1,2, chloroform); ~22’ 1735 cm-’ (CO ester). 

Anal. Cab for C,,H,,BrO, (359.05): C, 50.17; H, 5.29; Br, 22.25; 0, 22.28. 
Found: C, 50.33; H, 5.35; Br, 22.42; 0, 22.33. 

Methyl 2,6-dideoxy-3-O-methyl-cx-o-ribo-hexopyranosidk (methyl Cc-D-CymrO- 

side) (5). - To a solution of 3 (400 mg, 1.1 mmol) in tetrahydrofuran (50 ml) was 
added lithium aluminum hydride (400 mg). After being stirred overnight at room 
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no starting material remained. After addition of water, the soIution was extracted 
with 1:l (v/v) benzene-ether. The extract was washed with water (5 x 10 ml), dried 
(sodium sulfate), and evaporated in wcuo to give crystalline Pl(700 mg, 99O/,) which 
was recrystallized from cyclohexane, m.p. 68-69”, [cij2, +5” (c 1.5, chloroform); 
v!$F 2100 cm-l (azide). 

Anal. Calc. for C,H,,NO, (201.22): C, 47.75; H, 7.51; N, 20.88; 0, 23.85. 
Found: C, 47.82; H, 7.45; N, 21.02; 0, 23.90. 

Methyl 4-amino-2,4,6-trideoxy-3-O-~e~~yZ-~-L-arabino-~exopyr~osi~e (12). - 
A solution of 11 (200 mg, 1 mmol) in methanol (20 ml) was hydrogenated in the 
presence of 10% palladium-on-charcoal (100 mg) at atmospheric pressure, overnight. 
The catalyst was filtered OR, and the filtrate concentrated to a syrup (200 mg, 100%) 
homogeneous on t.1.c. (solvent D), [Or)? f87” (c 2, chloroform). 

Anal. Calc. for CsH17N03 (177.22): C, 54.83; H, 9.78; N, 7.99; 0, 27.39. 
Found: C, 54.77; H, 9.86; N, 8.17; 0, 27.12. 

Methyl 4-acetamido-2,4,6-trideoxy-3-O-methyI-~-L-arabino-hexopyranoside (13). 
- To a solution of 12 (200 mg, 0.92 mmol) in dry methanol (20 ml) was added acetic 
anhydride (OS ml). After being stirred overnight at room temperature the solution 
was evaporated in uacuo to give 13 (205 mg)), m-p. 227-229’, [a] 6’ +50° (c 0.8, 
chloroform) (lit. ’ m-p. X2”, [a]:’ f41” (c 1, chloroform)} ; ‘H- and 1 3C-n.m.r. 
identical to those of the naturaI compound. 

Me&y/ 4-0-benzoyl-2,6-dideoxy-3-O-methyl_8-D-e~~o-hex-5-enopyranoside 
(14). - A mixture of 4 (1.6 g, 4.4 mmol) and dry silver fluoride (1.45 g, 6 mmol) in 
dry pyridine (10 ml) was treated according to the procedure of Horton and Weckerlelg 
to afford 14 (1 g, 80%) as a syrup homogeneous on t.1.c. (solvent A), ra]p -61.5” 
(c 2, chloroform); v::: 1725 (CO ester), 1670 (C=C), 1600 and 1590 cm-’ (Ar). 

Anal. Calc. for C15H1805 (278.29): C, 64.73: H, 6.52; 0, 28.75. Found: 
C, 64.78; H, 6.77; 0, 28.39. 

Methyl 2,6-dideoxy-3-0-methyI-~-D-erythro-hex-5-enopyr~oside (15). - Com- 
pound 14 (716 mg, 2.6 mmol) gave 15 (440 mg, 98%) as described for the preparation 
of 6. This compound was not purified but immediatly hydrogenated. 

Methyl 2,6-dideoxy-3-O-methyi-hyl-cr-L_lyxo-hexopyranoside (methyl a-L-diginoside) 
(16). - A solution of 15 (2 g, 10.4 mmol) in methanol (30 ml) was hydrogenated as 
described for 8. The crude product (1.7 g) showed two spots on t.1.c. (solvent E). 
Chromatography on silica gel (100-200 mesh) afforded 6 (680 mg) in the first fraction, 
a mixture of 6 and 16 in the following fractions (280 mg, ratio l:l), and then 16 as a 
pure compound (140 mg) in the last fractions. Purification of fractions 2 and 3 
(280 mg) by preparative chromatography gave additional pure 6 (140 mg, total yield 
820 mg, 75%) and 16 (140 mg, total yield 280 mg, 25%) as a syrup, [a]:’ -70” 
(c 0.5, cNoroform), m]F - 123”, @& of 9-[MJo of 16 = f201”. 

Anal. Calc. for CsH1604 (176.21): C, 54.53; H, 9.15; 0,36.32. Found: C, 54.62; 
H, 9.22; 0, 36.42. 

Methyl 2,6-dideoxy-3-O-methy&a+arabino-hexopyranosi& (methyl a-L-ole- 
androside) (20). - (a) From 18. A solution of 18 (950 mg, 2.84 mmol) was heated 



hum-in a- AND ~~-L-HOLANTOSA~ 43 

under reflux overnight with sodium methoxide in absolute methanol (1 g of sodium 
in 60 ml of methanol). After filtration through Amberlite IR 12O(H+) ion-exchange 
resin, addition of sodium hydrogencarbonate and filtration, the solvent was evapo- 
rated and the residue dissolved in dichloromethane. Evaporation after filtration gave 
18 as a syrup (204 mg, 88%), homogeneous on t.1.c. (solvent C), [a];’ - 100” (c 1, 
chloroform); lit.” [a]k4 - 105” (chloroform). 

Anal. Calc. for C,H1604 (176.21): C, 54.53; H, 9.15; 0,36.32. Found: C, 54.67; 
H, 9.23; 0, 36.33. 

(b) From 19. A sample of 19 was treated as just described to give pure 20 

(85 mg). 
Methyl 2,6-dideoxy-3-O-meth~~i~-L-threo-hexopyra~osid~-ufose (21). - TO a 

solution of 20 (100 mg, 0.56 mmol) in dry dichloromethane (5 ml) was added 
pyridinium chlorochromate26 (150 mg, 0.7 mmol), and the mixture was kept at room 
temperature with stirring for 24 h. Extraction with ether afforded pure 21 (70 mg), 

Carl “,” -2245” (c 3,3, chloroform); vzg 1740 cm- 1 (CO). 
Anal. Calc. for CsH,,O, (174.19): C, 55.16; H, 8.10; 0,36.74. Found: C, 55.22; 

H, 8.04; 0, 36.57. 

Methyl 2,6-dideoxy-3-0-met~lyi-a-L-threo-hexopyr~~osid~-u~ose oxime (22). - 

The ketone 21(174 mg, 1 mmol) was oximated by the procedure described by Beynon 
et aZ_” to &Ford crystalline 22 (170mg, 90%), m.p. 105-IlO”, [a]? -193” (c 1.22, 
chlorofoml); ~22’ 3360 (OH) and 1670 cm- ’ (C=N). 

Anal. Calc. for C,H,,NO, (189.21): C, 50.78; H, 7.99; N, 7.40. Found: 
C, 51.01; H, 8.03; N, 7.28. 

Methyl 4-acetamido-2,4,6-trideoxy-3-O-methy~-~-~-arabino- (28) and- cc-L-lyxo- 
hexopyranoside (26). - To a solution of 22 (133 mg, 0.7 mmol) in dry tetrahydrofuran 
(30 ml) was added lithium aluminum hydride (140 mg) at 0”. After stirring of the 
suspension overnight at room temperature, the excess of reducing agent was removed 
by cautious addition of a saturated, aqueous solution of sodium sulfate. The residue 
obtained after evaporation in vacua was dissolved in pyridine (2 ml) and acetic 
anhydride (1 ml) with stirring. After 10 h, t.1.c. showed two spots (solvent I?). 
Preparative chromatography afforded pure 26 (35 mg, see further for description) and 
a compound (36 mg) identified by (i-r., n.m.r., and t.1.c.) as the methyl U-L-glycoside 
of IV-acetylholantosamine’ (28). 

Methyl Z,b-dideoxy-3-O-met~zy~-4-O-tosyi-a-L-arabino-hexopyr~oside (23). - A 
solution of 20 (736 mg, 4.18 mmol) in dry pyridine (10 ml) was treated withp-toluene- 
sulfonyl chloride (1.5 g, 7.19 mmol) and kept for 24 h at room temperature. After 
extraction as described for 10, a syrup homogeneous on t.1.c. (so!vent 0) was obtained 
(1.23 g, 90%), [a]? - 76” (c 1, chloroform); vzi; 1600 cm- 1 (Ar). 

Anal. Cak. for C,,H220BS (330.33): C, 54.54; H, 5.71; 0, 29.06; S, 9.68. 
Found: C, 54.66; H, 6.85; 0, 29.02; S, 9.57. 

Methyi 4-azido-2,4,6-trideoxy-3O-methyi-a-L-lyxo-hexopyranoside (a). - A 

solution of 23 (377 mg, 1.15 mmol)- in hexametbylphosphorictriamide (10 ml) was 
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heated overnight at 100” with sodium azide (165 mg, 3 mmol). T.1.c. (solvent II) 
indicated that no starting material remained. After addition of water, extraction was 
achieved as for 11 and gave pure 24 (200 mg, 85%), [c] ho +4” (c 1, chloroform); 
tii: 2100 cm-’ (azide). 

Anai. Calc. CsH,sNsOs (201.22): C, 47.75; H, 7.51; N, 20.88. Found: C, 47.89; 
H, 7.63; N, 20.65. 

Methyl 4-amino-2,4,6-trideoxy-3-O-mett~yl-ol-L-lyxo-hexopyranoside (25). - A 
solution of 24 (450 mg, 2.24 mmol) in methanol (25 ml) was hydrogenated in the 
presence of 10% palladium-on-charcoal (200 mg) at atmospheric pressure. After 18 h, 

the catalyst was filtered off and the solvent evaporated to give 25 as a syrup, [a]? 
- 165” (c 1.7, chloroform)_ 

Anal. Calc. for C,H,,NO, (175.22): C, 54.83; H, 9.78; N, 7.99; 0, 27.39. 
Found: C, 54.49; H, 9.58; N, 7.72; 0, 27.61. 

Methyl 4-acetamido-2,4,6-t~~ideoxy-3-O-methyl_ (26). - 
Acetylation of 25 (100 mg, 0.6 mmol) in methanol (5 ml) with acetic anhydride 

(0.5 ml) gave pure (t.1.c. solvent D) crystalline 26 (113 mg) which was recrystallized 
from cyclohexane, m.p. 122-124”, [a]F - 170” (c 1, chloroform). 

Anal. Calc. for C,,H,,NO, (217.26): C, 55.28; H, 8.82; N, 6.45; 0, 29.46. 
Found: C, 55.39; H, 8.66; N, 6.51; 0, 29.72. 
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