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ABSTRACf 

Previously unknown methyl 2,3-diacetamido-2,3-dideoxy-a-D-hexo- 

pyranosides having the gulo, allo, galacto, ido, and altro configurations, as well as 

2,3-diacetamido-2,3-dideoxy-D-galactose, have been synthesised. 13C-N.m.r. data 

for all eight methyl 2,3-diacetamido-2,3-dideoxy-cu-D-hexopyranosides and for 

three 2,3-diacetamido-2,3-dideoxy-D-hexoses having the gluco, manno, and 

galacto configurations are reported. The regularity of changes in the spectra of 2,3- 

diacetamido sugars, as compared with those of the parent hexoses, and the calcula- 

tion of ‘“C-n.m.r. spectra of their derivatives, using a method of additive correc- 

tions, are discussed. 

INTRODUCTION 

2,3-Diacetamido-2,3-dideoxy-D-glucose, which is found in lipid A of some 

Rhodospirillaceae’ , was the first representative of this class of monosaccharides to 

be discovered in Nature. Recently, in the O-specific polysaccharides of 

Pseudomonas aeruginosa, 2,3-diacetamido-2,3-dideoxyhexuronic acids having the 

gluco2, manno3, and gulo4 configurations were detected and identified after con- 

version into the respective diacetamidohexoses. It was found that ‘“C-n.m.r. spec- 

trosopy could be used to detect these sugars as components of polysaccharides and 

to make preliminary conclusions about their anomeric and general configurations. 

However, for reliable identification of 2,3-diacetamido-2,3_dideoxyhexoses, 13C- 

n.m.r. data for a complete set of authentic derivatives are required. For this pur- 

pose, the eight methyl 2,3-diacetamido-2,3-dideoxy-a-D-hexopyranosides were 

selected, five of which were unknown hitherto, and their synthesis is now reported. 

In addition, 2,3-diacetamido-2,3-dideoxy-D-hexoses having the most frequently oc- 

curring configurations (gluco, manno, and gala&o) have been synthesised. 
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Syntheses of 2,3-diacetamido-3.3-dideoxy-i>-glucc,sc’ (I) and -mannose” (2). 

as well as methvl 3,3-diac~tamido-?.3-dideoxy-u-o-gluc~~l~yr~~n~~sidc~ (3). -man- , 
nopyranoside’ (4), and -tnlnpyranoside” (5) have been de~rihed. Likcwisc. -I.h-O- 

benzylidene derivatives Of Inethyl 2..i-di;,cct~~midr~-~..~-~~i~l~~)~~-(~-i~- 

hesopyranosides having the dtroc’ and ido’” configurations iire knc,w 11 and have 

now been transformed into methyl 3..i-tli;~cetamid~t-5.i-clitf~ox~-tr-i?-ai- 

tropyranoside (6) and -idopyr;moside (7), respectively. 

Methyl 2.3-diacetamido-Z.3-didec~xy-cw-D-galactop~ranositi~~ (81 was pre- 

pared by hydrogenolysis over Pd!C of the known brnzy1 T).3_diilcet~lmicio-:!..i..di- 

deoxy-n-D-galactopyranosidc” (Y)? followed by methyl glvcosidatlon 01‘ the r’ccult- . 
in& 2.3-diacetamido-?,3-~~i~~e(~x~,-.r~-~~~l~~ctosc (IO) in the prcscncc of :n cation-ex- 

change (H ’ ) resin. “C-~.in.r.~spectrl,scc?p~ inciicatcti that ali four mclhyl givco- _ 
sides were formed and that the main product was the tu-pvranosldLX 8, which was . 
isolated by preparative t.1.c 

Syntheses of methvl 7.?-dii\cct;~mido-?,~-~~ide~~xy-~~-l~-~Lll~~p~r~~fi~~sidl~ (I 1) 
and -allopyranoside (12). or their derivatives, have not been report~~i hitherto. 

Methyl 3-azid,-4,6-0-bcnzylidene_3_deozc,-cu”~ (13) mas con- 

verted into the 9-benzenesulphon~ttc (14). treatment of which with sodium aridc 

yielded the 7,Miazide (15) having the g:ulo conliguration. Reduction ot 15 (‘1 ~>:i 

Raney nickel followed by ,V-acetylation yielded the 7,3-di~tcetarnitl~~ dcrivatt\o 

(16), which was debenzylidenated to give methyl 7,~~-di~tcetamiti~l~~~..~-diiluox\-rr-D- 

gulopyranoside ( 11). ‘I‘he glycosidr 11 was converted inlo the -t.(,-Ciil,~n7CneSlllphO- 

nate (17). which gave mcthvl ?.?-tliace~amido-7..~-Jicit’~~s~~-~~-1~-all~t~~~ r:intr<ic!c ( 12 j 

on treatment with sodium acctatz in aqueous 3-n)cthox~et1-i~!Iicrl. 

The structures of the compound5 described above followed from the routes 

of synthesis and were substantiated hv the elementat analvse\ and ‘F-I-n.m r. data 

(see Experimental). 

The ‘7C-n.m.r. data for the eight methyl 2.?-diacetamido-?..i-ciideo~c!-ru-~)- 

hexnpyranosides and three 2,3-diacctnmido-~..3-did~~~xy-r~-hcx~)~~s arc‘ given in 

Table I. Signals in the spectra of heuopyranosidcs wcrc asGgncc1 using atzlcctive. 

heteronuclear (‘.‘c‘. ‘H) double- rcsonanw. In the spectra of di;t~ct~illlicic~hr~(~s~s. 

the lines for the a anomt‘rs wcrc assigned bv compark~n ~,ith the \i,gn,~ls for the 

methyl cl-hexopvrano~itles. The signals of the fl ;m.mcrs wcrc ass~gncd on the hisis 
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of the changes in chemical shifts of the C-1,2,3,4,5 resonances caused by anomeri- 

sation12. The differences, which reflected the proportions of anomeric forms in the 

mutarotation mixture, were also used to assign cx and p configuration. For 2,3-dia- 

cetamido-2,3-dideoxy-D-glucose (l), the assignment of the C-2 and C-3 signals, 

which have similar chemical shifts, was accomplished by using selective, hetero- 

nuclear double-resonance. 

Analysis of the data in Table I shows that relative configurations of 2,3-dia- 

cetamido-2,3-dideoxy-D-hexopyranosides and, consequently, of the corresponding 

hexopyranoses may be determined in most instances on the basis of the chemical 

shifts of certain 13C-signals. Thus, the manno and altro compounds differ by the re- 

latively upfield position of the C-4 signal (6 65.2), whereas the gulo and allo com- 

pounds differ in the C-5 signal (6 68.0 and 69.1, respectively). In addition, the gufo 

compound is characterised by the upfield position of the C-2 signal (S 45.4), and the 

talo compound by that (S 46.6) of the C-3 signal. For the gluco compound, the rela- 

tively downfield position of the C-2 and C-3 signals (S 53.2 and 53.8) is typical. Fur- 

thermore, the presence of two signals in the region 45-54 p.p.m., characteristic for 

carbons attached to nitrogen, provides a more reliable assignment of the configura- 

tion than in the monoamino sugar series; such an assignment is possible even when 

other monosaccharides are present. The differences in the ‘“C-n.m.r. spectra of 

methyl 2,3-diacetamido-2,3-dideoxy-a-D-hexopyranosides make it possible to use 

the data in Table I to identify any member of the series on the basis of the position 

of signals for the (Y compounds, and, for the gluco, manno, or galacto configura- 

tion, the /3 compounds as well. 

TABLE I 

Compound Configuration C-Z C-2 C-3 C-4 C-5 C-6 OCH3 CH,CO CH&O 

Methyl 2,3-diacetamido-2,3-dideoxy-Q-II-hexopyranosides 
3 gluco 98.8 53.2 53.8 69.3 73.4 62.0 56.3 
4 manno 100.6 51.8 51.9 65.2 73.9 61.7 56.0 
8 galacto 99.0 49.1 50.8 68.3 72.1 62.5 56.5 
5 tale 100.9 50.3 46.6 67.8 72.3 62.6 55.9 

12 all0 99.4 49.7 51.6 66.4 69.1 62.2 56.9 
6 altro 100.9 51.6 50.7 65.2 73.2 61.8 56.6 

11 gulo 99.4 45.4 51.5 68.2 68.0 62.3 56.6 
7 ido 101.0 51.0 52.4 69.0 71.0 61.7 56.6 

23.2,23.0 176.2,175.4 
23.1 175.7,175.5 
23.1 175.7,175.4 
23.5,23.0 175.2,174.8 
23.8.23.1 175.2 
23.3,23.0 175.4,175.1 
23.4,22.9 175.3,175.1 
23.2 175.0.174.7 

2,3-Diacetamido-2,3-dideowy-D-hexoses 
1 gluco ~91.6 53.7 53.3 69.3 73.2 62.2 23.2”,23.1a 176.1b,175.8’ 

p96.4 56.5 56.9 69.3 78.4 62.2 23.2”,23.1” 175.3b,175.P 
2 manno a94.3 52.7 51.5 65.5 73.7 62.0 23.1 175.4 

p93.8 53.3 55.0 65.7 78.9 62.0 23.1 175.4 
10 galacto (Y 91.8 49.4 50.2 68.3 71.7 62.4 23.2”,23.1* 175.6b,175.2b 

p96.8 52.9 54.2 67.7 77.4 62.2 23.2”,23.1” 175.0h,174.8b 

‘,‘Assignments could be interchanged. 



The data in Table I allow a comparison of the chemical shifts of the signals 

in the spectra of 2,3-diacetamido sugars and the parent hexoses”-I’. The signals for 

C-2 and C-3 of 2.3-diacetamido-2,3_dideoxyhexoses and 2,3-diacetamido-2,3-di- 

deoxyhexopyranosides are at higher field by 19.3 +-1 .S and 20.0 i0.3 p.p.m. (tr-ef- 

fects), respectively, whereas the signals for C-l and C-3 are at lower field by - 1 

and 0.5-2.7 p.p.m. (p-effects). respectively. Also, there is a downfield y-effect (up 

to 1.6 p.p.m.) on C-5; exceptions are methyl 2,3-diacetamido-Z.?dideoxy-n-D- 

idopyranoside and -altropyranoside, the C-5 signals of which are shifted upfield by 

0.7 p.p.m. and downfield by 2.3 p.p.m., respectively. n-Effects on C-2 and C-3 in 

2,3-diacetamido-2,3_dideoxyhexoses are somewhat different from those caused by 

replacement of one hydroxyl group in the parent hexose by an acetamido group. 

Thus. for 2-acetamido-2-deoxy-D-hexopyranoses and their derivatives. the e-effect 

on C-2 is 17.2 kO.7 p.p.m., whereas for methyl ?.3-diacetamido-3.6~didcoxy-cu-D- 

hexopyranosides. the C-3 signal is shifted upfield by 18.3 kO.7 p.p.m. as compared 

with the corresponding methyl 6-deoxy-cu-D-hexopyranosides”. The larger cu-cf- 

fects (by -2 p.p.m.) in the 2,3-diacctamido-25didcoxyhexose derivatives arc. in 

fact, the sum of the a- and p-effects caused by replacement of hydroxyl bq 

acetamido, both at the carbon in question and at the adjacent one. 

The values found for the effect of replacing hydroxyl by acetamido make it 

possible to calculate. by the method of additive corrections. the ’ ‘C-n.m.r. spectra 

of various 2,3-diacetamido-2Jdidcoxv sugars (deoxy tlcri\‘ttivcs, uranic acids. al- 

kylated and glycosylated derivatives) from the spectra of the corresponding parent 

sugars. The principle of such calculations has been rcportcd”.” (‘alculation 

through additive corrections assumes that the dcrivativr,s Ila\,e the harnv conforma- 

tion of the pyranoid ring in solution. ‘This condition is usually mzt, but a shift in thr: 

“C, G ‘C4 equilibrium I6 in acetamido dcri\Jatives is pc~ible for u-iilfro and cx-itio 

compounds. as compared with that of the parent sugar>. and thts would c;ause vnri- 

ation of the y-effect on C-5. The existence of both of the above-mr:ntionzd methyl. 

eu-hexopyranosides as equilibrium mixtures of chair forms is reve:tlcd bv the ’ ‘C- 
n.rn.r. data in Table I. ‘fhus. the signals for C-5 of methyl L7.3-tit;tceramidt,-3,3-di- 

deoxy-tr-D-idopyranoside and -altropyranosidc (6 ‘71 .O &d 71.2. rcspecli\ cl> ) arc 

shifted downfield considerable in comparison with those for methyl J.l-din- 

cetamid~)-2.3-dideoxv-cu-D-allopyranoside (6 60. I), which exists in the ‘(‘, confor- 

mation’f’ and also has an axial substituent at C-3. Such diffcrcnces may he 

explained by conformational changes alone., because the inversion c>f cc>nfiguration 

at C-2 (al/o-+dtro) has an insignificant cffcct on the chemical shift of I tic signal for 

C-S (cf., for example. the chemical shift of the signal for (‘-5 in meth!rl 3.Xia- 

cetamido-2,3-dideoxy-cu-r,-Flucopyranosidc anti -m;lnnopyr2lnosit~~, OI- -galac- 

topyranoside and -talopyranoside). whereas cpimerisation at (‘-3 (transition to rdo 

configuration) shifts the signal for C-S upfield by 1.1---I .h p.p.tn, (if:, methyl w 

glycosides having ,juto and @/ac-rn, P~UU?~IO and Irr/o. CIT U/IO and ,gzr/o configura- 

tions. See also refs. 12 and 13). 



EXPERIMENTAL 

General. - T.1.c. was performed on Silufol plates with detection by heating. 

Preparative t.1.c. was carried out on precoated plates (Merck). Silica gel 

(Chemapol, 100-160 mesh) was used for column chromatography. Optical rota- 

tions were measured with a Perkin-Elmer Model 141 polarimeter at 20”. Melting 

points were determined with a Kofler block and are uncorrected. Solutions were 

concentrated in vacua at <40” (bath). 

N.m.r. spectra were recorded for solutions in DzO at 20” unless otherwise in- 

dicated, using a Bruker WM-250 spectrometer (250 MHz for ‘H, and 62.89 MHz 

for 13C). Chemical shifts are expressed in p.p.m. downwards from that of Me,Si re- 

ferenced indirectly with internal acetone (6 2.08) for 6” and methanol (S 50.15) for 

&? 
2,3-Diacetamido-2,3-dideoxy-D-glucose5 (1) had m.p. 250-252” (from aque- 

ous ethanol), [(~]n -47” (equil.; c 1, water); lit.‘m.p. 250-251”, [(Y],, -19+ -46 

(water). ‘H-N.m.r. data: 6 2.13-2.38 (4 s, AC), 3.86 (dd, J2,3 12 Hz, H-2/3), 4.12 

(dd, J2,3 11.5 Hz, H-2a), 4.92 (d, J1,2 8 Hz, H-1/3), and 5.34 (d, Jt,* 3 Hz, H-la). 

2,3-Diacetamido-2,3-dideoxy-D-mannose (2) had m.p. 244-246” (from 

ethanol-ether), [cx]~ -38” (equil.; c 1, water). 

Methyl 2,3-diacetamido-2,3-dideoxy-a-D-glucopyranoside’ (3) had m.p. 241- 

243”, [alo +45” (c 1, water); lit.r7 m.p. 245-246”, [cx],, +60” (c 1, methanol). ‘H- 

n.m.r. data: 6 1.79, 1.81 (6 H, AC), 3.25 (s, 3 H, OMe), 3.37 (dd, 1 H, J4,5 8 Hz, 

H-4), 3.54-3.75 ( m, 3 H, H-5,6,6’), 3.83 (dd, 1 H, J2,3 8 Hz, H-2), 3.93 (dd, 1 H, 

J3,4 8.5 Hz, H-3), and 4.58 (d, 1 H, J,,2 3 Hz, H-l). 

Methyl 2,3-diacetamido-2,3-dideoxy-cy-D-mannopyranoside6 (4) had m.p. 

241-243” (from ethanol), [a],, + 8” (c 1, water); lit.* m.p. 248250”, [(Y]~ +4.8” (c 

1, water). ‘H-n.m.r. data: 6 1.81, 1.89 (6 H, AC), 3.27 (s, 3 H, OMe), 3.50 (dd, 1 

H, J4,5 10.0 Hz, H-4), 3.56 (m, 1 H, H-5), 3.65-3.75 (d, 2 H, J3.3 Hz, H-6,6’), 4.07 

(dd, 1 H, J3,4 9.9 Hz, H-3), 4.20 (dd, 1 H, J2,3 4.0 Hz, H-2), and 4.52 (d, 1 H, J1,* 
1.3 Hz, H-l). 

Methyl 2,3-diacetamido-2,3-dideoxy-a-D-talopyranoside* (5) had m.p. 22G 

221” (from ethanol), [(Y],, +lo” (c 1, water); lit.8 m.p. 218-219”, [(Y],, +12” (c 0.8, 

water). ‘H-N.m.r. data: 6 1.86, 1.91 (6 H, AC), 3.29 (s, 3 H, OMe), 3.61 (dd, 1 H, 

Jh,6, 11.8 Hz, H-6), 3.66 (dd, 1 H, J5,6, 6.5 Hz, H-6’), 3.78 (dd, 1 H, J4,5 1.1 Hz, 

H-4), 3.83 (ddd, 1 H, J5,6 5.0 Hz, H-5), 3.97 (dd, 1 H, J2,3 4.5 Hz, H-2), 4.15 (dd, 

1 H, J3,4 3.0 Hz, H-3), and 4.58 (d, 1 H, J1,* 1.0 Hz, H-l). 

2,3-Diacetamido-2,3-dideoxy-D-galactose (10). - A solution of benzyl 2,3- 

diacetamido-2,3-dideoxy-cu-D-galactopyranoside” (200 mg) in methanol (10 mL) 

was hydrogenated over 10% Pd/C (100 mg) for 4 h at 50”, filtered, and concen- 

trated. The residue was subjected to column chromatography (8:2 chloroform- 

methanol), to give 10 (140 mg, 95%), [a],, -4.5” (equil.; c 1, methanol). 

Methyl 2,3-diacetamido-2,3-dideoxy-a-D-altropyranoside (6). - A solution 

of methyl 2,3-diacetamido-4,6-O-benzylidene-2,3-dideoxy-~-D-altropyranoside9 



(f .2 g) in aqueous KO% acetic acid (10 mL) was heated for 1 h at -- IiW (steam 
bath) and then concentrated. The residue was recrystallised from ethanol, to give 

6 (88.5%). m.p. 240-243”, [~yj~> +79” (c. 0.9, methanol). ‘H-N.m.1. data: ii I .X7, 

1.90 (6 1-I. Ac), 3.30 (s. 3 H, OMc), 3.653.75 (m. 3 H. H-5.6$). 3.81 (dd, I H. 

J4.s 7.5 Hz, H-4), 3.88 (dd. i H. A.1 6.3 Hz, H-2). 4.12 (dd. 1 H, .JJ 13+CI 147. H-3). 

and 4.58 (d, 1 H. J,+? 3.8 Hz. H-l )_ 
Anal. Calc. for (I‘, rH~,,NzO,: 4’, 47.X; H, 7,3; N, IO. 1, Found: c’. 47.6; H, 

7.0: N, 10.4. 

Methyl 2,3_ciia~ernrnillfr-~~~?-~~~~e~~~~-~-~-~~~~~~~~~~~~.~~~~ (7). - A solution of 

methyl 2,3-diacetamido-4,6-O-benzylidene -2.3-dideoxy-ct-II-idopyranoside ‘(’ (, 100 

mg) in aqueous 80% acetic acid (S mL.> was kept at - 1 W’ for I h and then concen. 

[rated. The residue crystallised from ethanol, to afford 7 (80c; )_ m.p. 2X-221”. 

HI) +74” (c 1. water). ‘H-N.rn.r. data: S 1.86 (6 H. Ac), 3.30 (s. .! H. OMe). 3.66 

(dd, I H. .I,.,? li 1 .X Hz.. H-h), 3.68 (dd, 1 H, &,, 3.0 Hz, H-h’). 3.71 (dd. 1 H. JJs5 

7.0 Hz, H-4), 3.73 (dd, I II, Jq i 6. t Hz, H-2), 3.87 (dd. I FI, .fj.l 5.3 ~TI. H-3). 3.97 -._ 
(ddd, 1 H. Js,6 5.0 Hz, H-51, and 4.84 (d. 1 H. J,,? 4.0 Hz. H-I ). 

Am!. Calc. for CI,H70NV,0~,: C, 47.8; H. 7 3; N, 10.1. Found: C’. 47.7; F-T, 

7.0; N, 10.8. 

Methyl 2,3-diac~tarr~id~~-2,3-didetlxy-cu-D-g~~.~id~~ (8). .-- A solu- 

tion of LO (130 mg) in methanol (10 mL) was boiled in the presence of Ambertite 

CG-120 (H ‘) resin (1 g) for 3 h, filtered. and concentrated. The syrupy residue was 

subjected to preparative t.1.c. (8:2 chloroform-methanol). to afford 8 (32% ). tn.p. 

266-268” (from ethanol), [cwlrj -t 120.5” (c. 0.75. methanol). ‘H-N.m.r. data: ii 1.88, 

1.91 (6 H, AC), 3.33 (s. 3 H. OMe). 3.65 (d , 2 H. Ii,{, h Hz, H-h,h’i, 3,X2 (b_ I H. 

H-4). 3.89 fdd, 1 H, JJT5 1 Hz> H-S), 4.13 (b I2 H, H-2,3), and 4.71 (I 11, H-I). 

Anal. Cklc. for C~,,I-12,,N,C~,: C. 47.8; FT. 7.3: N, 10.1. Found: C. 47-h; H, 

7.5; N, 9.5. 

,!&thyE .~-azid(r-,‘-~)-be~22et24sl~iphonyl--I, 6-(.~-benzylicierl(~-.~-~~~~~}.~-y-~~-~3- 

idopyranosidu (14). -.-To a solution of 13 (3 g) in dry pyridine (24 ml,) was added 

benzenesulphonyl chloride 13 mL> at 0”. The mixture wax kept cp\,ernight at rcjom 

temperature, poured into ice-water. and extracted with chiorol‘otm. ‘i’he extracl 

was washed with water, aqueous S% sulphuric acid. water, saturated aqueous 

sodium hydrogencarbonate. and water, dried (Na2SOJ). and conccntrlattzd, to yield 

14 (68% ), m.p. 132-133” (from ethanol), [alI, -t-h]” (c’ 1. chloroform). 

Anal. Calc. for C~,,Ff,,N,OT: C, 53.7; H, 4.7: N. 9.4; S, ‘7.2. Found: C’. 54,O: 

H, 4.5; N. 10.1; S, 7.1. 

Methyl 2,3-diarido-4, cj-O-btmzylidene-2,3-did~~~x_‘-~-~rl-gulo~~~ynl~~osirle ( 15). 

- A mixture of 14 (SO0 mg) and sodium azide (500 mg) in N.,‘L’-dimethylfor- 

mamide (5 mL) containing 5% of 1,4-dioxane was boiled for 18 h nnd then conen- 

trated. The residue was extracted with hot chloroform, the extract was filtered and 

concentrated, and the residue was subjected to column chrotnatograph! (??: 3 ben- 

zene-ether), to give 15 (87% ), [M]~) +186” (c 1. chk~roform). N.m.r. data (CDCll): 

‘H, 6 3.52 (s, 3 H, OMe), 3.81 (dd. 1 H. J,,; 4 Hz. H-2). 3.H7 (b_ i 1.1, if-5). 4.00 
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(dd, J3,4 3 Hz, H-3), 4.09 (dd, 1 H, J5,h 2, Jh,6, 12 Hz, H-6), 4.12 (m, 1 H, H-4), 4.31 

(dd, 1 H, J5,6p 2 Hz, H-6’), 4.97 (d, 1 H, J1,* 4 Hz, H-l), 5.58 (s, 1 H, PhCH), and 

7.35-7.52 (m, 5 H, Ph); 13C, 655.9 (OMe), 56.1 (C-2), 59.0 (C-3), 59.9 (C-5), 69.2 

(C-6), 74.7 (C-4), 98.6 (C-l), 101.1 (PhCH), 126.0, 128.1, and 129.1 (Ph). 

Methyl 2,3-diacetamido-4,6-O-benzylidene-2,3-dideoxy-(Y-D-gulopyranoside 
(16). - ‘To a solution of 15 (1 g) in methanol (30 mL) were added hydrazine hy- 

drate (1 mL) and Raney nickel (0.5 g). The mixture was boiled for 30 min, cooled, 

filtered, and concentrated, and a solution of the oily residue in methanol (10 mL) 

was treated with acetic anhydride (3 mL) for 3 h at room temperature and then 

concentrated, to give 16 (81%), m.p. 231-235”, [a],, +72” (c 0.5, chloroform), 

N.m.r. data (CDC13): ‘H, S 1.99, 2.05 (6 H, AC), 3.47 (s, 3 H, OMe), 3.69 (b, 1 

H, H-5), 4.01 (d, 1 H, H-4), 4.07 (dd, 1 H, J5,6 2, J6,+ 12.5 Hz, H-6), 4.30 (dd, 1 

H, J5,h, 2 Hz, H-6’), 4.41 (ddd, 1 H, J 3,4 12.5 Hz, H-3), 4.67 (ddd, 1 H, J2,3 4 Hz, 

H-2), 4.90 (d, 1 H, J,,* 2.5 Hz, H-l), 5.50 (s, 1 H, PhCN), 5.90 (d, 1 H, J 8.75 Hz, 

NH-2), 6.85 (d, 1 H, J 8.75 Hz, NH-3), and 7.34-7.56 (m, 5 H, Ph); 13C, 6 23.3, 

23.6 (COMe), 44.0 (C-2), 49.1 (C-3), 56.1 (OMe), 59.2 (C-5), 69.3 (C-6), 74.0 (C- 

4), 99.6 (C-l), 101.0 (PhCH), 126.2, 128.9 (Ph), 169.4, and 170.0 COMe). 

AnaE. Calc. for C18HZ4N206: C, 59.4; H, 6.6; N, 7.7. Found: C, 59.7; H, 6.2; 

N, 7.8. 

Methyl 2,3-diacetamido-2,3-dideoxy-a-D-gulopyranoside (11). - A solution 

of 16 (700 mg) in aqueous 80% acetic acid (20 mL) was heated for 1 h at -100” 

(steam bath), and then concentrated, to give 11 (85%), m.p. 165-165.5”, [LY]~ 

+30” (c 0.5, water). ‘H-N.m.r data: 6 1.84, 1.89 (6 H, AC), 3.31 (s, 3 H, OMe), 

3.58 (dd, 1 H, Jh,6’ 11.4 Hz, H-6), 3.62 (dd, 1 H, Js,h, 5 Hz, H-6’), 3.63 (dd, 1 H, 

J4,5 1.2 Hz, H-4), 3.90 (ddd, 1 H, J5,h 6.5 Hz, H-5), 4.09 (ddd, 1 H, J3,4 3.4 Hz, H- 

3),4.30(dd, lH, J2,34.7Hz,H-2),and4.63(dd, 1 H, J1,23.5,J,,30.8Hz,H-l). 

Anal. Calc. for CllHZ0N206: C, 47.8; H, 7.2; N, 10.1. Found: C, 47.6; H, 

7.8; N, 9.3. 

Methyl 2,3-diacetamido-4,6-di-O-benzenesulphonyl-2,3-dideoxy-a-~-gulo- 
pyranoside (17). - To a solution of 11 (150 mg) in dry pyridine (3 mL) was added 

benzenesulphonyl chloride (0.2 mL) at 0”. The mixture was kept for 3 days at 5”, 

poured into ice-water, and extracted with chloroform. The extract was washed 

with dilute sulphuric acid, water, saturated aqueous sodium hydrogencarbonate, 

and water, dried (Na-$O,), and concentrated. The residue was eluted from a short 

column of silica gel with 8:2 chloroform-methanol, to give 17 (60%), m.p. 120- 

121” (from methanol), [a],, +35” (c 0.4, methanol). 

Anal. Calc. for C23H28N2010S2: C, 49.7; H, 5.04; N, 5.0; S, 11.5. Found: C, 

50.0; H, 4.9; N, 5.0; S, 12.0. 

Methyl 2,3-diacetamido-2,3-dideoxy-cy-~allopyranoside (12). - To a solu- 

tion of 17 (100 mg) in 2-methoxyethanol containing 5% of water (5 mL) was added 

anhydrous sodium acetate. The mixture was boiled for 4 h and then concentrated. 

A solution of the residue in methanol was treated with Amberlite CG-120 (H+) 

and Dowex l-X8 (HCO:) resins, and then concentrated, and the residue was 



purified by t.1.c. (8:2 chloroform-methanol). to give 12 (48%). m.p. 192-195” 

(from ethanol), [a][) +18” (c 1. water). ‘H-N.m.r. data: 6 1.83. 1.93 (6 H. Ac), 

3.29 (s, 3 H, OMe). 3.6OL3.80 (m, 5 I-1. H-3,4,5.6.6’). 3.03 (dd. I F-l. ,I:,; 1.4 Hz. 
kf-2j.and3.59(dd, I ~I.J,,‘3.~,J,.i0.7H7.H-l). 

Aml. Calc. for C, IH,,,N,O,: C. 47.X; H. 7.3; N. 10.1. Found: C~‘, 4X.0: H. 

7.5: N, 9.7. 
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