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A S~~ESIS OF METAL 4,6-DIDEOXY-3-C-METL-4-(~~~- 
METHYLACETAMIDO~-~-~ALTROPYRANOSIDE, TI-IE 3-EPIMER OF 
(METHYL N-ACETYLSIBIROSAMINIDE)*+’ 

ABSTRACT 

The ox&me ring of 1,6: 3,4-dianhydro-P-D-talopyranose reacted at C-4 with 
methylamine, and the product, further processed gave a 3-deoxy-C-3-methylene 
derivative. Iodonium ion-induced cyclisation led to an iodooxazolidinone, and 
deiodination, followed by hydrolysis and N-acetylation, to the title compound, 

The development of a simple and general procedure for obtaining a cis-hy- 
droxy-amino configuration, particularly applicable to syntheses of aminodeoxy 
sugars, is of interest to w’-~. The procedure of Baker and Schaub” , in which a de- 
rivative having a ~~~~-hydroxyamino confi~ration (1) is transformed into its cis 
connte~art (31, has enjoyed a remarkable success where the hydroxyl group being 
inverted is secondary (i.e., R = II). However, where the hydroxy~ group is tertiary 
(e.g., R = CH,), the formation of the crucial intermediate 2 is difficult as an S&2 
displacement at a tertiary centre is required. The synthesis of garosamine has 
shown that it is possible to obtain both a cis-hydroxyamino configuration as well as 
a tertiary hydroxyl centre simultaneously4. Thus we turned our attention to 
another sugar, 3-epi-sibirosamine, in which a similar structural relationship exists. 

Sibiromycin6, a member of the pyrrolo[l,4]benzodi~ep~ne class of antibio- 
tics, exhibits both antimi~robia16 and antitumor? activities. The structure of the 
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sugar component, obtained as the methyl glycoside, was reported to be methyl 4,6- 
dideoxy-3-C-methyl-4-(N-methylacetamido)-~-D-altropyranoside8 (5). Two syn- 
theses of 5 had been reported’*” prior to our own, and our final product was found 
identical to that of Dyong and Schulteg (vi& infra). However, Parker and Babine”’ 
subsequentty prepared the antibiotic sibiromycin by fermentation, and found that 
the sugar obtained therefrom by hydrolysis was different from the compound syn- 
thesized by Dyong and SchulteY. Parker and Babine established, by synthesis, that 
the correct stereorelationship was as in 6, and subsequently showed that the sugar 
has the L configuration’2. Thus, all three earlier syntheses2,“,“’ had furnished the 3- 
epimer 5. 
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RESCLTS AND DIS(~USSr~N 

Application of the hydroxyamination reaction developed earlier4 required an 
allyfamine segment (4), and a D-mannopyranose derivative was most appropriate 
precursor in view of the C-2 configuration, Two approaches were examined. In 
the first, the amino group was introduced prior to the exocyclic methylene group, 
and in the second the order was reversed. The first was patterned after the synthe- 
sis of holacosamine’*3, and required two SNZ displacements at C-4 to introduce the 
nitrogen substituent in the desired orientation. Methyl 4,6-O-isopropylidene-a-tr- 
mannopyranoside (7) was converted into the olefinic disulfonate 8 in several steps. 
Treatment of 8 with sodium iodide gave 10 by SN2’-displacement exclusively, 
whereas the procedure of Landauer and Rydon’” gave a 1: 1 mixture of 10 and II, 
but in low yield. Alternatively, the diol 9 was epimerized at C-4 to give the diben- 
zoate 13, but the corresponding di-~-toIuenesulfonate 14 underwent ammonolys~s 
exclusively by an SN2’-displacement to give 12. Amination14 of the 6-p-toluenesul- 
fonate 15 did afford the phthalimide 16 as the sole product in excellent yield, but 
this sequence of reaction required too many steps to be considered further. 

The second approach started from 1,6: 3,4-dianhydro-j%D-talopyranose (18), 
whose synthesis from 1,6-anhydro+D-mannopyranose was known”. The l- 
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ethoxyethyl derivative (19) reacted with methyla~ne at MO* to give the amino al- 
cohol 20 (94%), and the urethan 21 was subsequently prepared in 93% yield. Oxi- 
dation with chromium trioxide16 gave the best results and the resulting ketone 22 
(which could be stored in the refrigerator for one month without decomposition) 
was used in the next step without p~r~~ca~io~. Ketones bearing vicinal oxygen or 
nitrogen, or both substituents are poor candiates for methylation by the Wittig pro- 
cedure17, and 22 proved to be no exception; nine products (t.1.c.) were formed, 
none of which being the olefin 23. Among various methylenation procedureP**, 
the best results were obtained by treatment with methylene iodide and magnesium 
amalgam2’, and, although the optimum yield of 23 was only 35%) we did succeed in 
reducing the amount of mercury needed to l/&h of the prescribed217” quantity. 

17 18R = H ZOR= H Eto>c R 

IQ R = EtO(CH& 21 R = cop 
22R = 0 

23R = CH> 

R’OCH2 RCh2 
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25R = ii 27 R = R’= H 3OR= I 

28 R = Me,R’ = r( 31lT=w 
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Iodonium ion-induced cyclization of 23 afforded the oxazolidinone 24 more conve- 

niently than the comparable reaction in the synthesis of holacosamine’T3. This re- 

sult is deemed to reflect the greater reactivity of the exocyclic double-bond in 23 

vis-a-vi.7 the endocyclic double-bond in the latter compound’,3. De-iodination with 

tri-1-butyltin hydride2” to give 25 required a free-radical initiator, dibenzoyl 

peroxide. Conventional conditions of solvolysis24 (0.5% sulfuric acid in acetic 
anhydride, 0.5% hydrochloric acid, or boron trifluoride-benzyl alcohol) failed to 

open the 1,6-anhydro ring of 25, but the comparatively drastic conditions (10% sul- 

furic acid in acetlc anhydride) afforded a nearly quantitative yield of the triacetate 

26, which was converted into the crystalline methyl Lu-D-ahroside 28 by way of 27. 

The 6-deoxy-6-iodo precursor 30, required for deoxygenation at C-6, could be ob- 

tained from 28 by the procedure of Mitsunobu 14. but owing to the low yield (53%) , 
the conventional two-step route via the sulfonate 29 was preferred (73% overall 

yield). Reduction to 31, followed by alkaline hydrolysis gave the aminodiol32, and 

N-acetylation the desired methyl 4,6-dideoxy-3-C-methyl-4-(N-methylacetamido)- 

a-D-altropyranoside (methyl N-acetyl-3-epi-sibirosaminide, 5). This compound 

had a 400-MHz ‘H-n.m.r. spectrum and melting point (141-143”) similar to those 

of a sample’ obtained from Professor Dyong’s laboratory. 

EXPERIMENTAl, 

General methods. - Melting points were determined in capillary tubes with 

a Biichi Model 510 and are uncorrected. Optical rotations were measured with a 

Perkin-Elmer 241 polarimeter. 1.r. spectra were recorded with either a Beckman 

IR-10 or a Perkin-Elmer 298 spectrometer; solid samples were smeared on sodium 

chloride plates and solutions were placed in sodium chloride cells. ‘H-N.m.r. 

spectra were recorded for deuteriochloroform solutions with internal tetramethyl- 

silane as the standard. unless otherwise stated, with one of the following spec- 

trometers: Varian T-60, Bruker WP-80, or Bruker WH-400; coupling constants 

were measured directly from the spectra or calculated from the peak listings. T.1.c. 

was performed on aluminum plates precoated with silica gel (HF-254, 0.2-mm 

thickness) contaming a fluorescent indicator (E. Merck, No. 5539). The chro- 

matograms were viewed under U.V. light (254 nm), after being sprayed with con- 

centrated sulfuric acid and heated until charring occurred. Column chromatog- 

raphy was carried out on silica gel (E. Merck; 70-230 or 230-500 mesh A.S.T.M.). 

Elemental analyses were performed by Guelph Chemical Labs, Guelph, Ontario 

and by Dr. F. Kasler, Department of Chemistry, University of Maryland. 

I,6:3,4-Diunhydro-2-O-(l-ethoxyethyl)-p-D-talopyranose (19). - To a solu- 

tion of 1,6:3,4-dianhydro-/3-D-talopyranoseZ (18, 2.2 g, 1.5 mmol) and pyridinium 

p-toluenesulfonate 26 (150 mg, 0.2 mmol) in dry dichloromethane (15 mL) was 

added, at 23” under argon, ethyl vinyl ether (2 mL, 21 mmol). The mixture was stir- 

red for 2 h, the reaction quenched with triethylamine (0.2 mL, 1.4 mmol), and the 

solution washed with a saturated, aqueous sodium chloride solution, dried 
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(Na2S04) and evaporated in vucuo to yield an oil. Kugelrohr distillation (25 Pa, 
b.p. 90”) afforded 19 (3.0 g, 91%) as a colorless oil, [EI]&~ -18.8” (c 1.5, chloro- 
form); t.1.c. (19:l dichloromet~n~-methanol) RF 0.79; ‘H-n.m.r. (So MHz): 6 
1.21 (t, 3 H, J 7 Hz, OCHCH,), 1.34 [dd, 3 H, J1.4,5.5 Hz, OCH(CH,)O], 3.22- 
3.38 (m, 1 H, H-3), 3.47-3.80 (m, 4 H, H-4,6,8,8), 3.91 (5, 1 H, J 3.5 Hz, H-2), 
4.1O(d, 1 H,565Hz, H-6) 4.&O(t, 1 H,J4.SHz,H-S),604(dq, 1 H,J3.2,5.5 
Hz, H-7) and 5.33 (bd, 1 H, H-l). 

Anal. Calc. for C,~,H,~Os: C, 55.55; H, 7.46. Found: C, 55.65; H, 7.30. 
I,6-Anhydro-4-deuxy-2-0-(I-etho~yethyi)-4-fN-methylami~lo)-~-~-manno- 

~yr~~u~e (20). - A solution of 19 (5.0 g, 23 mmol) in absolute ethanol (100 mL) was 
saturated with methylamin~, and the mixture heated in a Parr bomb for 2 h at 
14OF, cooled, and evaporated in vucuo to give a dark oil. Purification by medium- 
pressure chromatography on silica gel (93:7 dichloromethane-methanol RF 0.38) 
afforded 20 (5.2 g, 94%) as a colorless oil; ‘H-n.m.r. (80 MHz): S 1.24 (t, 3 H, 
OCH$Xs), 3.37 [d? 3 H, J 5.4 Hz, OCH(CHs)O], 2.24 (bs, 1 H, OH), 2.53 (s, 3 
H, NCH3), 2.79 (s, 1 H, H-4), 3.49-3.93 (m, 4 H, H-6,6,8,8), 3.94-4.04 (m, 1 H, 
H-2),4.34(d,1H,J7H2,H-5),4.52(bd,lH,J5.0Hz,H-3),4,87(q,lH,J5.3 
Hz, H-7), and 5.37 (bd, 1 H, J 1.5 Hz, H-l). 

Anal. Calc. for C, ,Hr ,NOS: C, 53.43; H, 8.56. Found: C, 53.57; H, 8.57. 
1,6-Anhydro-4-deox~~-4-~-ethoxycarbon~~l-N-mefhylamino)-2-0-(2-ethoxy- 

ethyl)-a-D-manlaopyranose (21). - A solution of 20 (4.0 g, 16 mmol) in di- 
chloromethane (25 mL) containing triethylamine (1.45 mL, 20 mmol) was cooled 
to o”, and ethyl ~hloro~ormate (1.72 mL, 18 mmol) was added dropwise over a 
period of 5 min. The mixture was stirred under anhydrous conditions for 30 min, 
the reaction quenched with methanol (1 mL), and the solution washed with sodium 
chloride solution, dried (Na$O,), and evaporated in VUCUO. Purification by 
medium-pressure chromatography on silica gel (17: 3 diethyl ether-petroleum ether 
(30-60”)) afforded 21 (4.80 g, 93%) as a viscous, colorless oil; [LY]$~ -74.7“ (c 2.0, 
chloroform); t.1.c. (97:3 dichloromethane-methanol) RF 0.52; ~$2’~’ 3540, 2900, 
and 1680 cm-* (urethane); ‘H-n.m.r. (80 MHz): 6 1.19-1.48 [m, 9 H, 
CO&H$IY-Is, OCH&Y&, OCH]CH3)0], 3.07 (s, 3 H, NCH3), 3.15-3.28 (m, 1 H, 
OH), 3.41-4.64 (m, 10 H, C0,C&CH3, OC&CHs, H-2,3,4,4,6,6), 4.95 (q, 1 H, 
H-7), and 5.43 (bs, 1 H, H-l); mlz 319 (MC). 

i,6-Anhydro-4-deoxy-C~-ethoxycarbonyl-N-mefhylamino)-2-O-(l-ethoxy- 
erizy/)-@-D-arabino-hexopyra?ro&3-U~ose (22). -Toasolutionofpyridine(13.3g, 168 
mmol) in dichloromethane (100 mL), at 23” under argon, was added chromium tri- 
oxide (8.4 g, 84 mmol). The mixture was stirred for 30 min, and Celite (-8 g) was 
added, followed by 21(4.4 g, 14 mmol), After 1 h, the mixture was poured into di- 
ethyl ether (200 mL), and filtered through a funnel containing a bed of Florisil co- 
vered by a layer of Celite. The clear filtrate was evaporated in wcuo to afford 22 
(3.6 g, 82%) as a colorless oil; t.1.c. (49:l dichloromethane-methanol) RF 0.56; 
~~~~~“2960,2920,2898,1730,1720 (ketone), and 1690 cm-’ (urethane); ‘H-n.m.r. 
(80 MHz): S 1.03-1.44 [m, 9 H, CO&H2CN3, OCH,C&, OCH(Cli,)O], 3.01 (s, 
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3 H, NCH3), 3.33-4.40 (m, 9 H, C02CH2CH3, OCH$H,, H-4,5,6,6), 4.85 (bs, 1 
H, H-2), 4.98-5.17 (m, 1 H, H-7), and 5.67 (bs, 1 H, H-l). An attempt to further 
purify this oil by chromatography on silicagel resulted in extensive decomposition. 

1,6-Anhydro-3,4-deoxy-4-(N-ethoxycarbonyl-N-methylamino~-2-O-(l-eth- 
o&vethyl)-3-C-methyle-a-D-arabino-he.xopyranose (23). - The following modifi- 
cation of the published procedure2’*22 was applied. To triply distilled mercury (28 
g) in a 250-mL. three-neck flask fitted with an overhead mechanical stirrer was 
added, under argon, magnesium turnings (328 mg) that had been washed with 
0.25M HCI, water, ethanol, and ether, respectively, and dried at 110” for 15 min. 
After the magnesium turnings had completely dissolved in the mercury (-30 min), 
1: 1 dry benzene-dry diethyl ether (10 mL) was added, and the mixture cooled to 
-10”. To this was added methylene iodide (0.24 mL, 3 mmol) in 1: 1 benzene-di- 
ethyl ether (10 mL) over a period of 5 min, and the mixture was stirred for an addi- 
tional 5 min. Ketone 22 (1 .O g, 3 mmol) in 1: 1 benzene-diethyl ether (100 mL) was 
added as rapidly as possible. After 1 h, the reaction was quenched with saturated 
ammonium chloride solution (50 mL), and the suspension transferred to a separat- 
ory funnel. The mercury was drawn off, and the organic layer washed with a sat-u- 
rated aqueous sodium chloride solution, dried fNa,SO,), and evaporated in vacua 
to afford an oil that was fractionated by medium-pressure chromatography on silica 
gel (diethyl ether) to give 23 (317 mg, 32%) as a clear oil, [alA -36.0” (c 0.2, 
chloroform); t.1.c. (diethyl ether) RF 0.50; v$ic” 2870, and 1660 cm-’ (urethane); 
‘H-n m.r (80 MHz): S 1.28 (t, 3 H, CO,CH$_X,), 1.65 (bs. 1 H, OH), 2.97 (s, 3 
H, N,H,, 3.71-3.80 (m, 1 H, H-4), 4.20 (bq, 3 H, COZCW2CH3, H-2), 4.64-4.75 

(m, 2 H, H-6,6), 5.37-5.45 ( m, 2 H, C=CH2), and 5.82 (bs, 1 H, H-l); m/z 315 

@f+1. 
3-N-MethyZ-(1,6-anhydro-4-deoxy-2-O-~l-erhoxyethyZ~-3-C-~odomethyl-~- 

D-@p+opyrano]-[3,4-d]-I,3-oxazofidin-2-one (24). - A solution of 23 (0.495 g, 1.6 
mmol) and iodonium di(2,4,6_trimethylpyridine) perchlorate” (0.715 g, 2.0 mmoi) 
in dichloromethane (15 mL) was stirred for 12 h at 23” in the dark. The solvent was 

removed in vucuo and the resulting mixture chromatographed on silica gel (diethyl 
ether, RF 0.50:1 to yield an oil that crystallized. Recrystallization from di- 

chloromethane-hexane afforded 24 (0.456 g, 68%), m.p. 136138”, [EY]&~ - 11.3” (C 

0.3, chloroform); v,$$‘~ 3.540 (carbonyl overtone), 3400, and 1775 cm-’ 

(urethane); ‘H-n.m.r. (80 MHz): 6 1.10-1.47 fm, 6 H, OCH$X,, OCH(CHs)O], 

3.00 (s, 3 H, NCH3), 3.41-4.12 (m, 8 H, H-4,5,6,6, CH,I, OCI&CH3), 4.68 (bd, 

1 H, H-Z), 4.86 (q, 1 H, H-7), and 5.31 (dd, 1 H, H-l). 
3-N-~ethyi-[l,6-a~hydro-4-deoxy-2-O-(I-ethoxyethyl)-3-C-methyl-~-D- 

aftropyrano]-[3,4-d]-I,3-oxazolidin-2-one (25). -TO a solution of 24 (0.228 g, 0.54 

mmol) and benzoyl peroxide (10 mg) in dry benzene (10 mL), under an atmos- 

phere of argon, was added tri-1-butyltin hydride (0.25 mL, 0.79 mmol). The mix- 

ture was boiled at reflux for 30 min, cooled, and evaporated in vacua. The resulting 
oil was dissolved in acetonitrile and the solution washed two times with hexane. 

Removal of the acetonitrile in vucuo, followed by medium-pressure chromatog- 
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raphy on silica gel (24: 1 diethyl ether-methanol RF 0.38) yielded an oil that crystal- 

lized. Recrystallization from dichloromethane-hexane afforded 25 (0.150 g, 88%), 

m.p. 114-115”, [a]g3 -77.5” (c 0.3, chloroform); v,,,,, CHC’a 3530 (carbonyl overtone), 

3400, and 1765 cm-’ (urethan); ‘H-n.m.r. (80 MHz): 6 1.21 (3 H, J 6.8 Hz, 

OCH&H,), 1.38 [d, 3 H, J 5.5 Hz, OCH(CH,)O], 1.58 (s, 3 H, CH,), 2.92 (s, 3 

H, NCHs), 3.42 (s, 1 H, H-4), 3.48-4.00 (m, 5 H, OC&CH3, H-5,6,6), 4.67 (bs, 

1H,H-2),4.89(q,lH,J5.5H~,H-7),and4.42(dd,lH,f1.8,7,0~,H-l). 

Anal. Calc. for C1sH2’O&?: C, 54.29; H, 7.59; N, 4.78. Found: C, 54.35; H, 

7.37; N, 4.88. 

Methyl-3-N-(1,2,6-~i-O-acetyi-4-deoxy-3-C-methyl-~,~-D-altropyrano)- 
[3,4 - d]-I,Ioxazolidin-2-one (26). - A solution of 25 (149 mg, 0.5 mmol) in 1:9 

sulfuric acid-acetic anhydride (0.5 mL) was kept for 0.5 h at 23”. The mixture was 

diluted with ice-water (5 mL) and extracted with dichloromethane (3 X 5 mL). The 

dichloromethane fractions were combined, washed with a saturated, aqueous 

sodium chloride solution, dried (Na,SO,), and evaporated in V~CUO to yield an oil. 

~~fi~ation by medium-pressure chromatography on silica gel (49:l di- 

chloromethane-methanoI, R, 0.50) afforded 26 (155 mg, 93%) as a colorless oil; 

~22~‘~ 3505 (carbonyl overtone), 3485, and 1755 cm.-’ (urethane and acetate); ‘H- 

n.m.r. (80 MHz): 6 1.56 (s, 3 H, CHs), 2.00-2.23 (m, 9 H, 3 COCH3), 2.93 (s, 3 

H, NCH3), and 3.30-3.51 (m, 1 H, H-l); m/z 360 (M’ + 1) and 359 (Mt ). 
3-N-Methyl-(methyl 4-deoxy-3-C-methyl-c-D-~ltr~pyranosido)-[3,4-d]-2,3- 

oxazolidin-2-one (28). - A solution of 26 (150 mg, 0.9 mmol) and sodium 

methoxide (10 mg, 0.2 mmol) in methanol (3 mL) was stirred for 45 min at 23”. Di- 

ethyl ether (5 mL) was added and the mixture filtered through Celite. The f&rate 

was evaporated in vucuo to afford crude 27 (84 mg, 84%) as a clear oil, which, 

without further pu~fication, was dissolved in dry methanol and boiled at reflux 

under argon in the presence of Dowex 50 (H+) resin (-200 mg)for 18 h. The resin 

was removed by filtration and the filtrate evaporated ia vucuo to afford an oil that 

crystallized. Recrystallization from methanol-diethyl ether afforded 28 (83 mg, 

93%) as granular crystals, m.p. 200-201”, [a]h3 -36.0” (c 0.2, chloroform); t.1.c. 

(9:l dichloromethane-methanol) RF 0.51; ~2:~~ 3670, 3585, 3370 (OH), 2910, 

and 1750 cm~ ’ (urethane); ‘Hi-n.m.r. (80 MHz): 6 1.53 (s, 3 H, CH,), 2.63 (bs, 2 

H, OH), 2.86 (s, 3 H, NCHs), 3.1W.12 (m, 8 H, H-2,4,5,6,6, OMe), and450 (d, 
1 H, H-l). 

Anal. Calc. for C’aH,,NOli: C, 48.58; H, 6.93; N, 5.66. Found: C, 48.58; H, 
7.04; N, 5.90. 

3-N-Methyl-(methyl 4,6-dideoxy-6-iodo-3-C-methyl-a-D-aQropyranosido}- 
[3,4-d]-1,3-oxazolidin-2-one (30). - (a). To a solution of 28 (130 mg, 0.5 mmol) 
and triphenylphosphine (157 mg, 0.6 mmol) in freshly distilled benzene (2 mL), 

under argon at 23”, was added with a syringe diethyl azodicarboxylate (105 mg, 0.6 

mmol) in benzene (2 mL). After 3 min, methyl iodide (0.06 mL, 1.0 mmol) was 

added. The mixture was stirred for 1 h, and then evaporated in vacua. The residue 

was passed through a column of silica gel (19: 1 dichloromethan~methanol) to give 
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a clear oil that crystallized. Recrystallization from dichloromethane-hexane af- 

forded 30 (94 mg, 53%), m.p. 175-176.5”, [(Y]$ +76.7” (c 0.5, chloroform); t.1.c. 
(19:l dichloromethane-methanol) RF 0.5; v~Z”~ 3505 (OH), 3405 (OH), 2925, 

2850, and 1765 cm-’ (cyclic urethan); lH-n.m.r. (89 MHz): S 1.51 (s, 3 H, CH3), 

2.40 (d, 1 H, OH), 2.88 (s, 3 H, NCH?), 3.11-3.94 (m, 8 H, H-2,4,5,6,6, OMe), 

and 4.53 (d, 1 H, J6.1 Hz, H-l). 

Anal. Calc. for CIOHlhINOS: C, 33.63; H, 4.52; I, 35.53; N, 3.92. Found: C, 

33.32; H, 4.23; I, 35.30; N, 3.43. 

(b). To a solution of 28 (241 mg, 1.0 mmol) in dry pyridine (5 mL) under 

argon at 0” was addedp-toluenesulfonyl chloride (229 mg, 1.2 mmol). The mixture 

was stirred for 2 h, the reaction quenched with methanol, and the solution poured 

into ice-cold 0.25~ hydrochloric acid (10 mL) and extracted with dichloromethane 

(1 x 15, 2 ~7 mL). The dichloromethane fractions were combined, washed with 

a saturated, aqueous sodium chloride solution, dried, and evaporated in vucuo to 

yield an oil. Purification by medium-pressure chromatography on silica gel (diethyl 

ether, RF 0.65) afforded 29 (348 mg, 85%) as a colorless oil, m/z 370 (M+ - 

OCH3). A solution of 29 (300 mg, 0.7 mmol) and sodium iodide (150 mg, 1 mmol) 

in dry acetone (10 mL) was boiled under reflux and anhydrous conditions for 3 h. 

The mixture was cooled and evaporated in vucuo. The resulting residue was dis- 

solved in sodium chloride solution and the solution extracted with dichloromethane 

(1 X 15,2 X 10 mL). The dichloromethane fractions were combined, washed with 

a saturated, aqueous sodium chloride solution, dried (Na$O,), and evaporated in 
vucuo to afford 30 (222 mg, 83%) as a crystalline material. This product showed i.r. 

and n.m.r. spectra, and m.p. that were identical to those of the compound de- 

scribed under (a). 

3-N-Methyl-(methyl 4,6-dideoxy-3-C-methyl-rY-D-ultropyrunosido)-[3,4-d]- 
1,3-oxuzokdin-2-one (31). -To a solution of 30 (82 mg, 0.2 mmol) in dry benzene 

(5 mL) under argon was added tri-1-butyltin hydride (82 mg, 0.3 mmol) and a 

catalytic amount of benzoyl peroxide (5 mg). The reaction mixture was boiled 

under reflux for 30 min, cooled, and evaporated in vucuo to give a clear oil. This 

was dissolved in acetonitrile (10 mL) and the solution washed with hexane (3 x 5 

mL). Acetonitrile was removed in vacua to afford an oil that crystallized. Recrys- 

tallization from diethyl ether-hexane afforded 31 (42 mg, 79%) as needles, m-p. 

176-177”, [(Y]F +93.7” (c 0.4, chloroform); t.1.c. (diethyl ether) RF 0.41; ZJ$~“~ 
3575 (OH), 3390 (OH), 2910, 2830, and 1745 cm-’ (urethan); ‘H-n.m.r. (80 

MHz): 6 1.38 (d, 3 H, J 6.1 Hz, CH,-5), 1.49 (s, 3 H, CH,-3), 2.46 (d, 1 H, J 3.7 

Hz, OH), 2.86 (s, 3 H, NCH& 3.23 (d, 1 H, J 8.8 Hz, H-4), 3.44 (s; 3 H, OCH3), 
3.854.04(m,2H,H-2,5),and4.45(d,lH,J6.6Hz,H-l). 

Anal. Calc. for C10H17N05: C, 51.94; H, 7.41; N, 6.06. Found: C, 51.66; H, 

7.50; N, 5.93. 

Methyl 4,6-dideoxy-3-C-methy1-4-(N-methylucetumido)-a-~-ultropyrunoside 
(5). - A solution of 31 (32 mg, 0.14 mmol) in potassium hydroxide (4 mL) was 

boiled under reflux for 1 h. The mixture was cooled, and evaporated to dryness in 



~-EPIMER OF METHYLN-ACETYLSIBIROSAMINIDE 123 

wcuo to yield a precipitate from which 32 was extracted with hot ethyl acetate (2 
x 10 mL). The ethyl acetate fractions were combined and evaporated ipt vacua to 
yield an oil that was dissolved in dry methanol (1 mL) containing acetic a~h~d~de 
(4 drops). After 2 h, the mixture was concentrated in wcw and the residue dis- 
solved in sodium chloride solution (2 mL), The solution was extracted with di- 
chioromet~ne, The fractions were combined, washed with a saturated~ aqueous 
sodium chloride solution, dried (Na$X&), and evaporated in vwuo to afford a 
crystalline mate&\. ~ec~sta~~ization from d~chi~romet~ane-hexane afforded 5 
(24 mg, 70%), m.p. 141-143” (mixed m.p. 141-143”; lk9 m.p, 141-1430); [a]g3 
-1-146.4~ (c 0.05, chloroform) (lit.‘[a]g -f-153.3” (~0.24, chloroform)~; t.1.c. (47:3 
dichloromethane-methanol) Rr0.53; v,,, CHC13 3570 (OH), 3460,2920, and 1630 cm-” 
(urethan); ‘H-n.m.r. (400 MHz): S 1.15-1.50 (m, 6 H, 2 C-CH3), 1.62 (6 s, 2 H, 

OH), 2.14 (2 s, 3 H, CH&O), 3.02 (2 s, 3 H, NCH3), 3.48 (2, 3 H, OCH& 4.15 
(dq, 1 H, H-5), 4.61 (d, 1 H, J 10.5 Hz, H-4), and 4.71 (d, 1 H, J3.7 H2, H-l); m/z 
248 (M+ G 1) and 247 (M’). 
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of Health (Grant GM-32 569) for financial support of this work. They thank Prof. 
Dr. Heesing for a sample of compound 5 prepared in the laboratory of the late 
Prof. Dr. Dyong, and Prof. Parker for helpful discussions. They express deep 
gratitude to Pfanstiehl Laboratories for a generous gift of ivory nut mannan. 

REFERENCES 

1 ~.G~RG~sAND~.FRAsER-~~,C~.~. C&m., ~2(1984)~pre~. 
2 M.GEoRGEs.D.MA~KAY,~~B.FRAs~R-REI~,~.~~. Chem.Soc., 1~(I982)11~1-11~3. 
3 ~.G~oRG~sA~~.FR~sER.~~,~~~~~~~~~~ Le~.,23(1981)4~~638. 
4 H. W. PAUU AND 3. ~~ER-RE~, Can. J, C&em., 62 (1984) in press; H. W. PAULS AM) B. FRASER- 

REID& Am. &em. SQC., I~(l9~)395~3957~ 

5 B. R. BAKERANDR. E. SCHALJB.J: Org. Chem., ~9(19~4)~. 
6 A. S. M~~Ev, V. V. KULYAEVA, AND L. M. R~As~vA,~. A~tjbiot., 27 (1974) 866-372; M. G, 

~~AZ~~IKOVA,~. V. Ko~~~~~~ovA, AND A. S. ME$ENTS~V, ibid., 25 {lag) 668-6’?6. 
7 V. A. SHORIN AND 0. K. R~S~OLLTA, An~~bioti~i (~osco~~, 15 (1970) 30%310; G. F. GAUSE AND 

Y. Y. DUDNIK, Prog, Mol. Subcell. Biol., 2 {lQ71) 33-39. 
8 A. S. M~s~N~~~ AXD V, V. KULJAE~A. Tetr~bedr~~ L&t., (1973) 22252228. 
9 1. DYONG AND G. SCHULTF. Tetrahedron Latt., (1980) 6@-606; I. DYON~ AND G. SCIIUL~, Chem. 

Ber., 114(1981) 1484-1502. 
10 J. Y~~IIMU~A, N. HONG. A. V. RAHMAN. AND K.-I. SATO, Ckm. Lert., (1980) 771-178. 
11 K. A. PARKERANDR. E. BABINE. Tetrahedron Left., (1982) 1763-1766. 

12 K. A. PARKER AND R. E. BABINE,.L Am. Chem. Sot., 104 (1982) 733Cb7331. 
13 S. R. ~A~~~u~RA~~~~. N. Ruoo?.U. Chem. Sm., (1953~222~22~. 
14 0. M~~~oBu,~Y~~~~~, (198f) l-28. 

I.5 A. E. KNAUF. R. M. HAN, ANDC. S. HUDSON,J. Am. Ckem. Sot., 63 [1941) 1447-1451. 
16 J. C. COLLINS, W. W. HESS. AND F. J. FRANK. Tetrahedron Len., (1968) 3363-3366. 
17 J. H. J~KUAAN ANUS. S~~v~~~,~arboh~dr. Res., 16(1971) 177-183. 
18 C. R. JQHN~~N AVD C. W. SCNROECK,~. Am. Chem. Sot., 9.5 (1973) 74%7423. 
19 7’. H. CUAN, E. &HANG. AIDE. VINOKIJR. Tet~hedro~ Lerr., (1970) 1137-1140. 



124 M. GEORGES, D. MACKAY, B. FRASER-REID 

20 H. NOZAKI, Tetrahedron Lett., (1978) 2417-2420. 
21 F. BERTINI, P. GR~SSELIJ, C. ZIUBIA~-I, ANDG. CAINEI.I.I, Tetrahedron, 26 (1970) 1281-1290. 
22 S. MIYANO, Y. MUJAZAKI,ANDN. TAKEDA. Nippon Kakagu Kaishi. 9 (1972) 1760-1768. 
23 D. H. R. BART~NANDS. W. MCCOMBIE,J. Chem. SOL, Perkin Trans. I, (1975) 1.57&1585. 
24 N. K. RICUTMYER. Adv. Curbohydr. Chem., l(l945) 37-76. 
25 R. M. HANN AND C. S. HUDSON, J. Am. Chem. kc., 64 (1942) 925-928. 
26 N. MIYASHITA, H. YOSHIKOSHI, AND P. A. GRIECO, J. Org. Chem., 42 (1977) 3772-3774. 
27 R. U. LEMIEUXAND A. R. MORGAN, Can. J. Chem., 43 (1965) 2199-2204. 


