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ABSTRACT 

Condensatzon of dzmenc 3,4,6-trz- O-ace@-2-deoxy-2-nztroso-a-D-gluco- 
pyranosyl chloride (1) with 1.2- O-isopropyhdene-a-D-glucofuranurono-6,3-lactone 
(2) gave 1,2-O-zsopropylzdene-5-0-(3,4,6-tn-O-a~tyl-2-deoxy-2-hydroxylrmno-cr-~- 
az-abmo-hexopyranosyl)-~-~-glucofuranurono-6,3-lactone (3) Benzoylatzon of the 
hydroxyzrmno group wzth benzoyl cyamde zn acetomtrzle gave 1,2- U-zsopropyhdene- 
5-0-(3,4,6-tr~-O-acetyl-2-benzoyloxyz~no-2-deoxy-cc-D-u~~z~~-hexopyranosyl)-a-D- 
glucofuranurono-6,3-lactone (4) Compound 4 was reduced with borane m tetra- 
hydrofuran, yzeldzng S- O-(2-ammo-2-deoxy-cr-D-glucopyranosyl)- 1,2- U-mopro- 
pyhdene-a-o-glucofiranose (5), which was Isolated as the crystallzne N-acetyl denv- 
atzve (6) After removal of the zsopropyhdene acetal, the pure, crystalhne title 
compound (1Q) was obtamed 

INTRODUCTION 

Reducmg dzsaccharzdes having a (145)~hnkage and lugher saccharzdes that 
contam such a structural element form a poorly studzed group of substances The 
presence of (14 5)-lmkages m carbohydrates may easily be overlooked, as methylatzon 
analysrs and penodate oxrdatlon do not dlscnmmate between (l-4)- and (l-S)- 
hnkages zn linear or branched olzgosacchandes Occaszonally, the (l-+4)-lmkage 1s 
established wrthout senously consrdermg the alternative On the other hand, con- 
cluszons favounng the (l-+5)-lmkage are based on quahtatrve results obtained from 
partial aczd hydrolyses and “bgher mobzhtzes” on thm-layer chromatography (t 1 c ) 
of species contazmng furanozd umts ‘, without support from znstrumental techmques 
[n m r spectroscopy and mass spectrometry (m s )] 

The few (l-,5)-lmked compounds described m the hterature can be dzvided 
into three groups (a) leucrose (5-O-a-D-glucopyranosyl-D-f?uctopyranose)z*3, 
consrstmg of two pyranozd rings, (6) dzsaccharzdes consrstmg of two furanoxd nngs, 
e g , 5-O-j3-D-galactofuranosyl-D-galactofuranose4, and (c) dzsaccharzdes consistmg 
of one pyranozd and one furanozd nng at the non-reducing and reducing szte, 
respectzvely. 
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Illsaccharides of type (c) are rare and are found m partral, acrd hydrolysates 
of hetero-ohgosacchandes as a result of the acrd lab&y of furanosrdes5 Watson1 
showed the presence of a 5-0-j3-D-gh~copyranosyl-D-galactofuranosyl umt m a 

hexasacchande obtamed from the type specific substance (S 33 B) from Pneumococcus 
type 33B 5-O-j%D-Glucopyranosyl-D-ghIcofuranose was found m hydrol, the 
residual mother liquor in the productron of D-glucose by acrd hydrolysis of corn 
starch6. Maghum-Rogrster and Jadot’ reported the isolatron of mamocose (5-O-a-~- 
glucopyranosyl-Dglucofuranose) from the roots of mamoc The syntheses’ of 
mamocose was also accomplished via condensatron of 3,4,6-tn-O-acetyl-l,Zanhydro- 
cr-D-glucose and 3,6-&-O-acetyl-1,2-O-isopropyhdene-a-D-glucofuranose (11) How- 
ever, m our laboratory, a sample of the isolated drsacchande proved to be mainly 
rsomaltose Gas-hqmd chromatography (g 1 c ) showed that the retentron tunes of 
per-0-Me,%-rsomaltose and per-O-Me&“maniocose” and of them respectrve 
per-0-Me&r-aldrtols were rdentrcal Moreover, the per-0-Me&-aldrtols of leucrose 
and mamocose were def&tely drf3Terent by g 1 c The ‘H-n m r spectra of rsomaltose 
and “mamocose” m deutermm oxrde and of their per-O-Me& and per-U-Me 
denvatrves m acetone-d, and acetomtnle-d, are mdrstmgmshable In our hands, the 
synthesis accordmg to Maghuin-Rogrster’ yrelded rsomaltose in substantial amounts 
because the conchtrons for the removal of the rsopropyhdene groups were such as to 

grve an acrd reversion mrxture Apart from this acrd reversron, evrdence was obtamed 
that the syntheses afforded a (l-+3)-lmked drsaccharrde up to the rsopropyhdene- 
protected stage as the result of a C-3 --*C-5 acetyl migratron m 11 The C-3 + C-5 
acetyl mrgratron m 11 was also encountered m methy1atm.r studresg. 

Prevrouslylo, rt was stated that drfferentratron between a (l-*5)- and a (l-A)- 
lmked per-U-Me&-drsacchande by means of m s was rmpossrble However, thrs 
conclusron was based on the use of a mamocose sample as the only (l-+5)-hnked 
compound Smce mamocose IS, m reahty, isomaltose, rt was consrdered necessary to 

synthesize a set of (1 +Jclmked drsacchandes, and to determme whether regulanties 
m then mass spectra could be found to enable drscnmmatron between the (1 +S)- and 
(I+@-hnkages The most-promsmg approach to the syntheses of a-(1+5)-hnked 
drsacchandes seemed to be that of Lemieux et al 1X 12. These workers showed that 
condensation of chmerrc 3,4,6-tn-O-acetyl-2-deoxy-2-mtroso-a-D-glucopyranosyl 
chlorrde (1) wrth smtably protected sugars yrelded the correspondmg 2-deoxy-2- 
hyclroxyrmmo-a-D-arabmo-hexopyranosrdes, which m turn grve access to the a-D- 

lmked ammo-sugar drsacchandest3 as well as to the neutral m-D-hnked cbsac- 

charrdes”. We now report the synthesis of a (l-+5)-a-D-hnked ammo-sugar dl- 
sacchande 

RESULTS AND DISCUSSION 

As a suitably protected sugar aglycon havmg HO-5 free, the readily avarlable 
1,2-O-~sopropyhdene-a-D-glucofuranurono-6,3-lactone1s (2) was selected Thrs 
compound has the advantages that rf does not possess proteetmg groups that are 
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hkely to mrgrate (~$11) and that borane reduction of 4 should Iead to the formatron 
of the antrcrpated monosacchande more&s (2-ammo-2-deoxy-D-glucose and D- 
glucose) 111 one step 

b --& 
3R= H 

L.R= Bz 

Condensation of 1 and 2 was camed out m N,N-lmethylformarmde wthout 

an acrd acceptor The presence of an acrd acceptor is not recommended, as rt IS 
possrble that c+hydroxyrrmnoglycosrde formatron may mvolve some anomensatron 
of uuhally formed /3-hydroxynnmoglycoslde’ ’ Indeed, M~yar and Jeanloz’ 6 

synthesrzed mamly a j?-D-hnked drsacchande wrth N,N,2,6-tetramethylamlme as acrd 
acceptor The condensatron of 1 and 2 yrelded a complex rmxture (t 1 c ) from whrch 3 
was isolated by column chromatography at low temperature At room temperature, 
compound 3 was almost compIetely destroyed on srhcic acrd, and mamly 2 was 
eluted The couplmg product 3 decomposed on prolonged standmg m N,N-dnnethyl- 
formarmde The mstabrhty of 3 was more pronounced m both weak acrd and alkalme 
m&a For thrs reason, the attempted conversron of 3 mto the correspondmg 3,4,6- 
trr-O-acetyl-a-D-arnbma-hexopyranosrd-2-ulose (a precursor for the synthesis of the 
neutral drsacchande14) wnh acetaldehyde m acetomtnle-hydrochlonc acid or 
trtamum(III) chlonde failed Attempts to obtam the acetoxyrrmno denvatlve of 3, 
which IS a precursor for the synthesis of the ammo-sugar &sacchande13, by acetyr- 
atron wnh acetic anhydride m pyndme also failed 

Drscnmmatron between cc- or /3-hydroxyrmmoglycosrdes on the basrs of the 
chermcal sift of the H-l’ s&et IS unrehable, because the chenucal shrfts of the 
anomenc hydrogen of the hydroxyumnoglycosyl umt varies over 0 5 p p m de- 
pendmg on the nature of the aglycon l2 A dif5erenc-e of only - 0 3 p p m IS to be 
expected for H-l of CI- and 8-analogues I1 Surpnsmgly, however, the electron 
paramagnetic resonance (e p r.) spectrum of the stable immoxy radicals (> C = N L 0) 
generated on oxrdatron of 3 IS essentrally the same as that of methyl 3,4,6-&i-U- 
acetyl-2-deoxy-2-hydroqGmno-a-~~r~z~u-hexopyranosrde, and is drfferent from 
what has been Interpreted to be that of the jl rsomer17. 

Acylatron of the hydroxymno group was accomphshed with benzoyl cyamde 
in acetomtrile in the presence of a catalytrc amount of tnethylamme. ‘l&s method 
was orgmally apphed m the benzoylation of rather sensitive molecules m nucleoslde 

and nucleotrde chemrstry l8 The structure of the stable benzoyloxyrmmo compound 4 
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was proved by 220-MHz ‘H-n m r spectroscopy (Table I) The couphng constants 
and chemrcal shrfts of H-3’ and H-4’ are of the same magmtude as those reported for 
Z-acetox~mo-3,4,6-tn-O-acetyl-2-deoxy-cr-n-arabmo-hexopyranosid~” 

TABLE I 

‘H-N M R DATA OF 2 (100 NIHz), 3 (60 MHz), AVD 4 (220 MHz) IN 
CHLOROFORM-d wrm Me& As INTERNAL FWFERENCE 

Reducmg anrt 

H-l H-2 H-3 H-4 H-5 JI + Jz B J 84 J-S 5 

2 598 480 483 4 93 455 37 00 31 44 
3 601 474 x-486-505”4 464 37 4 44 
4 6 03 4 80 4 84 5 07 461 37 ;; 31 44 

Non-reducmg unit 

H-I’ H-3’ h--4’ H-5’ H-6a’ H-6b’ JJ ,a J.s 5 J 5 60 JS .~IY J 6a 6b 

6 18 5 84 5 25 4 56” +42-44n-+ 95 95 -O P -0 

626 5 99 5 39 449 431 4 16 100 100 37 25 -12 5 

Other groaps 

OH CMe2 OAc OBz 

2 3 4 (HO-S) 1 35 1 51 - - 
3 9 3 (oxlme) 135 1 52 2 07 (max) - 

4 - 1 36 1 51 205 207 216 740-8 IO 

“Complex multiplet 

The stabrhty of 4 (m contrast to 3) and the stable 3,4,6-trr-0-acetyl-2-deoxy- 
2-hydroxyimmo-a-o-hexopyranosrdes described by Lemieux I2 Imply that the tivmg 
force in the decomposition of 3 hes m the hydroxyrmino group m combmatron with 
the present aglycon group. 

Compound 4 was reduced wrth borane m tetrahydrofuran under the same 
conditions as for acetouynnmoglycosldes l 3. The rnnhydrin-positive compound (5) 
thus obtamed m solutron was Isolated as the crystalline IV-acetyl derivatrve 6 [5-O-(2- 
acetamido-2-deoxy-cr-D-glucopyranosyl)- 1,2- O-rsopropyhdene-a-D-@ucofuranose] 
The coniiguration of t$e inter-sugar glycosidlc bond m 6 was unambiguously proved 
to be a by ‘I-I-n.m r spectroscopy 

Methylation* 6 of 6 wqulted in a parttally N-methylated mrxture of the per- 
O-Me derivatrves 7 and 8. Ahbough there IS clear evrdence from the fragment ions 
at m/e 173 and m/e 231 m the mass spectra of 7 and 8 for an exocyclic glycos~d~ 
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hnkage, no dxscnmmatton was possrble between the (l-+5)- and (t-+6)-hnkages 
(Scheme 1). The same mformation with respect to the glycos~& lmkage was gven 
by the mass spectrum of the per-O-Me& denvative (9), although the pnmary 

fragmentatrons were Iess pronounced than m the spectra of 7 and 8. However, the 
relatively small peak at ~tz/e 231 (C,,H,,O&, talc. 231.1053, measured 231.1071) 

m the spectrum of 9 was due to to the 3-0-Me,% analogue of the 3-O-Me fragment 

(m/e 173) m the spectra of 7 and 8, as shown by hrgh-resolutron mass spectrometry 
(Scheme I> 

260 [7] 

246 [8] 

C,U20R’ 

0-CMez 

5 R’z R2= d= ” 

6 R2= Ac,R’ = R3= H 
7 R2= AC R’ = $= Me 

8 R2 = Ac,R’ = H R’ = Me 

9 R2= AC R3 = H R’= Me-,5 

Scheme 1 

The permethylated rmxture of 7 and 8 was further processed as described for 
ahhtol acetate anal:srsZo usmg sodmm borodeuterrde m the reductron step The 
g 1 c -m s data for I ,2,4,5-tetra-O-acetyl-3,6-dr- O-methyl-D-glucltol-d, (formula 12) 
were the same as those earlier reported21B22, except for the mass sltlft of one da&on 

m some fragment eons due to the mtroduction of the deutermm Isotope. Apart from 
synthetrc evrdence, proof of the (l-+5)-linkage m 6 IS gzrven by comparmg the mass- 
spectral data of 7 and 8 and of the denved aldrtol acetate 12 

C,H,OH CH>OAC 
I 

HOCH o 

OAC v P 
o-CMe2 
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CH,OMe 
45 

t 
CHOAc 

i 
~H~Ac 

---kz- 
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I 
CHOAC 

I 
CH DOAc 

12 
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Because of the unknown acid-lab&y of the mter-sugar glycos~&c linkage m 6, 
0 5~ sulf~~c acid was selected for the removal of the isopropyhdene group under 
comht~ons that were easier to momtor than m tnfluoroacetic acid-waterz3 (9.1) The 
deprotected sugar (10) rea&ly crystallized G 1 c analysis, after tnmethylslylation 
of the crystalline matenal, mlcated that one anomer was present m the cry&&me 
state The anomensation of tis furanose sugar 1s extremely rapld, the optical 
rotation (cQ,) of 10 bemg constant duectly after Issolution of crystalhne 10 in water. 
However, the anomerisation of the crystallme hsacchande m pyndme-d, could be 
followed by ‘H-n m r spectroscopy. Thus, It was shown that the free sugar occurs as 
the D-D anomer m the crystalhne state G 1 c analysts of trimethylalylated, freeze- 
dned 10 showed two peaks m the ratlo 1:l for the two anomers (Table II) Tlus 
findmg was confirmed by the ‘H-n m r spectrum of 10 m deuterium oxrde, which 
showed a l-1 plr of doublets for H-l (a, J1 2 3 7 Hz, p, J1 ,2 0 7 Hz) and also a 1 1 
paw of doublets for H-l’ (both J1r,2. 3 4 Hz, a) The small couphng constant of the 
p-anomeric hydrogen of the furanose moiety IS m accordance with calculated and 
observed values of /?-D-gluco- and ~-D-galacto-furanosdes24 

Table IX 
GLC DATA=OFTHEPER-i&TRIMETHYLSILYLDERIVATNESOF 6,10, AND 
THE ALDI-I-OL OF 10 

Crystalhne 6 

Motherhquorof6 

Crystallme 10 

Freeze-dned 10 

AldltoP of 10 

3% of- 0 v-225 3 8% of SE-30 

TS Ti 

84 f03 173 fO02 

84fO3 173 f002 
103 -r-05* 108 f0 Ol* 

44 *02= 1 80 *to 02= 

44 +02= 1 80 f0 02= 
50 *02* 195 *o 02* 

45 102 257 fO02 

“At 245”, the relatwe retention tunes (Ts) are gwen reIahve to the per-0-tnmethyIsdy1 denvatwe of 
sucrose *Compound of unknown structure CAsslgned as the &anomenc form by time-dependent 
‘X-n m r spectroscopy *a-Anomenc form =Prepared by sodmm borodeutende reduction of 10 

ExPERlMENTAL. 

Materrals - SfiylaQon Grade NJ?-&methylformarmde was purchased from 

Pxerce Chermcal Company Nltrosyl chlonde 1 2* 1 6 (Matheson Gas Products) was 
d&led lmmedxately before use A n-z borane solution m tetrahydrofuran was 
purchased from Aldrich Chenucal Company Benzoyl cyamde of practical grade was 
obtamed from Fluka A G. Indophenol Blue (Baker TLC reagent) was used as a 
reference material 

Geileral merhods - Meltmg points are corrected Solutions were concentrated 
under dnnmished pressure (water asprrator) at 40” (bath). Optical rotations were 
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recorded at ambrent temperature W&I a Perkm-Elmer 141 mstmment. ‘H-N m r 
spectra (internal Me&) were recorded with Vanan A-60, HA-100, and HR-220 
spectrometers Infrared spectra were recorded with a Beckman IR-8 mstrument 
Tnmethylszlylatzon of I-mg samples of su,oars was performed wnh 1,1,1,3,3,3- 
hexamethyldrsrlazane and chlorotnmethylsllane m pyndme lo. Methanolyszs of sugar 
samples followed by g 1 c analysrs of the methyl per-O-Me&-glycosrdes was per- 
formed by the procedure of Clampl’ Dzrectrons for the generatron of the immoxy 
radzeals (: C=N- 0) from the parent oxrme 3 and for the mterpretatron of the 
e p r spectra will be pubhshed elsewhere1 7 

CIzrozzzazogz-aphy - T 1 c was performed on s&a gel (Schleicher & Schull 
TLC Ready Plastrc Forl FR-1500) Mobrhtzes are expressed as R,, I?,,, and 
R IND,,PHmOLBLUE (RI) values Detection was effected by spraymg wrth 20% cone 
sulfhnc acid m methanol and charrmg at 120” for 10 mm The followmg solvents 
were used A, ethyl ether-hght petroleum (b p 40-60°) (4 l), B, acetic acrd-ethyl 
acetate-water-1-butanol (6 3 1 8), C, hexane-acetone (6 4), and D, 2-propanol- 
ethyl acetate-water (2 2 1) 

G 1 c of per-U-Me and per-O-Me$r denvatrves of sugars was carned out on 
a Pye 104 Instrument equipped wrth flame-romsatxon detector and glass columns 
(1.60 m x 4 mm) packed wrth 3 8% of SE-30 or 3% of OV-225 on Chromosorb W-AW 
DMCS (SO-100 mesh) The gas flow rate for N, was 40 ml/mm The retentxon tunes 
(Ts) are gwen relative to that of per-U-Me&sucrose 

ikfa~ spectrometry. - 7O-eV Mass spectra were recorded on an AEI MS-902 
mass spectrometer at an ran chamber temperature of 80-100” (trap current 500 PA, 
acceleratmg voltage 8 kV) Hugh-resolutron mass measurements were performed wrth 
a dynannc resolvmg power of 10,000 and scan speed of 16 set per mass decade, wzth 
the spectrometer connected on-lme w&h a Ferrantr Argus 500 computer The exact 
masses were converted mto element hsts as described by Van? Klooster ez al f5 
75-eV Mass spectra were recorded on a Jeol JGC-1 lOO/JMS-07 combmatron (column 
matenal 3% of SE-30 on Chromosorb W-AW DMCS (80-100 mesh), oven temper- 
ature 158”, Ion-source temperature 250”, acceleratmg voltage 3 kV, mmzmg current 

300 PA) 
1,2-O-lsopropyZzdene-5-0-(3,4,6-~rz-O-aceryZ-2-deoxy-2-~ydro~z~z~o-~-~- 

arabmo-hexop~ranosyi)-cc-D-gZucofuranurono-6,3-Zactone (3) - Dlmenc 3,4,6+1-O- 
acetyl-2-deoxy-2-zutroso-oc-o-glucopyranosyl chlonde I2 I6 (1, 8 00 g, 11 9 mmol) 
and 1,2-O-zsopropylzdene~-~-ghzcofuranurono-6,3-lactone1 5 (2; 8 00 g, 37 mmol) 
were dissolved m N,N-tiethylformanude (37 ml) The solutron was flushed wzth dry 
mtrogen and kept, wrth exclusion of moisture, at 30” for 16 h m the dark The 
coloured reachon mzxture was concentrated to 20 ml in uacuo usmgavacuum capllhuy, 
diluted with chloroform (125 ml), washed with zeed water (3 x 30 ml), dried (sodzum 
sulfate), and concentrated The brown, srrupy resrdue was lmmedrately apphed to a 
column (125 m x 4 cm) of szhca gel (Merck Kreselgel60,70-230 mesh) wrth a coohng 
jacket (4“) and eluted wrth solvent A. A mrxture of products (8 40 g) havmg RF values 
(t l-c, A) of 0.44, 0 39, 0.26 and 0.15, respectzvely, was eluted IR three fraetzons 
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Preparatrve separatron of these compounds farled because of then smular moblhtres 
and tendency to decompose mto a polymenc matend and 2 The last fiactron (3 70 g, 
7.15 mmol, 30%) consisted mainly of 3 asJudged from t 1 c (RF 0 15, A) and spectro- 
scoprc analysis (lH-n m r and e p r of the umnoxy radicals’ ‘) The material drd not 
crystalhze and was obtamed as a bnttle foam zn vacua Compound 3 could be stored 
at - 20” over longer periods The ‘H-n m r spectrum (Table I) was consistent w&h the 
allocated structure, H-2, H-3, H-6a’, and H-6b’ gave unresolved resonances I r 
(film) data 3300 (OH, oxrme), 1800 (C=O, lactone), and 1745 cm- ’ (C=O, ace@) 

I,2-0-Isopropy~zdene-S-O-(3,4,6-trz-O-acetyl-2-benzoyZoxyzm~no-2-deoxy-or-~- 

~abmo-hexopyra?zosyl)-a-D-gIzzcofur~uro~o-6,3-lactozze (4) - A solutron of 3 
(850 mg, 1 64 rnmol) and benzoyl cyamde (325 mg, 2 48 mmol) m dry acetomtrde 
(IO ml) was cooled to 0” and tnethylamme (50~1) was added The solutron was 
allowed to reach room temperature during IO-15 mm T-1 c (A) then mdrcated the 

absence of the startmg materml Methanol (1 ml) was added and the solution was 
concentrated to a small volume The resrdue was twrce recrystallized from ethanol- 
ether to yield 600 mg (0 97 mmol, 59%) of 4, m p 159”, [a]&' +73 0" (c 2 7, chloro- 
form)(Found C, 543, H, 5 15,N,2.1,0,38 2 C28H31N015 talc C, 54 1, H, 503, 
N, 2 25, 0, 38 6%) The I r spectrum revealed the drsappearence of the hydroxyl 
absorption of the oxime The structure of 4 was confirmed by 220-MHz ‘H-n m r 

spectroscopy (Table I) 
5-0-(2-Acetamzdo-2-deoxy-a-D-gZucopyranosyl)-I,Z-O-zsopropyZzdene-a-D-g~uco- 

furanose (6) - A solution of 4 (1 19 g, 1 92 mmol) m dry tetrahydrofuran (15 ml) 
was flushed with dry mtrogen and cooled to -60” A M solutron of borane m tetra- 
hydrofuran (18 ml) was slowly added with stn-rmg and coolmg below -40” The 
mrxture was allowed to reach room temperature durmg 3 h Then methanol was 
added at -60” to destroy the excess of borane The resultmg solution was concen- 
trated, and methanol was distilled from the resrdue three trmes to remove bone acid 
The mnhydrm-posmve materral Q was IV-acetylated with acetrc anhydrrde in 50% 
aqueous methanol l4 However, O-acetylatron occurred to a small extent on con- 
centrauon of the soWron, as mchcated by faster-movmg bands on t 1 c (B) These 
bands disappeared on subsequent O-deacetylatton wrth trrethylamme m aqueous 
methanolL4 Crystalhsatron from methanol-ether gave 6 (214 mg, 26%), m p 215O 

(dec ), [aID t95” (c 2 6, water), R, 0 45, I?, 0 84, RGLC 1 21 (t-1 c , solvent B) G 1 c 
showed a purity of 497% (Table II) ‘H-N m r data (100 MHz, D,O, external 
Me$i) 6 1 82, 1 98 (2 s, CMe,), 2 30 (s, N14c), 5 14 (d, Jl ,Z 3 7, J2,3 -0 Hz, H-2, 
partrally masked by HOD signal), 5 52 (d, J1,,2 3 4 Hz, H-l’), 6 42 (d, Jl,* 3.7 Hz, 
H-l), the signals for H-l and H-l’ were assrgned by comparrson wrth the signals for 

H-l in methyl 2-acetamrdo-2-deoxy-cc-D-glucopyranosrde and 1,2- O-lsopropyhdene- 
a-o-glucofuranose (Found C, 48.55, H, 7 1, N, 3 22 Cl 7H29NOll talc C, 48 22, 
H,69,N,3 31%) 

Further structural evrdence for 6 was obtained by methanolysls and g 1 c IQ 25, 
2-acetanudo-2-deoxyglucose and glucose were found m a ratto of 1 1 10 NO 
2-acetarmdo-2-deoxymannose was present, and It was also absent from the mother 
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hquor of 6 Thus, the reduction of 4 IS stereospee& Concentration of the mother 
hquor of 6 gave a syrup (250 mg) wbch conslsted of 6 and an unknown compound 
m the ratlo 7 4 (g 1 c , Table XI) 

Methylatlon and alditol-acetate analym of 6. - Kuhn methylaQon26 of 6 
(10 mg) gave a syrup whch was punfied by p 1 c on s&a (solvent C, detection under 
u v. hght after spraymg with 1% of morm m methanol, followed by extraction with 
chloroform) The mam components 7 and 8 (RI 0 60 and 0.54) were Isolated m one 
fraction, which on g 1 c (3% of OV-225, 225O) gave one peak wth a shoulder on the 
negative slope ‘H-n m r data (CDC13) 6 1 34 and 1.48 (2 s, CMe,), 2 10 (s, NAc), 
2 14 (s, MeNAc), 3 03 (s, MeNAc), 5 81 (d, J,,, 3 8 Hz, H-l), 4 54 (d, .J2,1 3 8 Hz, 

H-2), 4 90 @, J1 .z 4 0 Hz, H-l ‘), OMe resonances at 3.32,3 41,3_42,3 50, and 3 54, 
other protons 2 8-4 2 

The foregoing data and the m s data (formulae 7 and 8) indicate partxal 
Wmethylatlon of 6 The rmxture of 7 and 8 was hydrolyzed, reduced with sodmm 
borodeutende, and acetylated’ ’ to gve 1,2,4,5-tetra-O-acetyl-3,6-dl-O-methyl- 
glucltol-d, (12) with T 3 95 relative to that of 1,5-dl-O-acetyl-2,3,4,6-tetra-Q-methyl- 
glucltol on 3% of OV-225 at 158” (lit value 22 3 73). The structure of 12 was con- 
firmedbyms 

5-O-(2-Acetamldo-2-deoxy-a-D-ghcopyl anosyl)+D-giucofuranose (10) - A 
solution of 6 (120 mg, 0 28 mmol) m 0 5~ sulfunc acid (6 ml) was kept for 16 h at 22” 
Most of the lsopropyhdene groups were then removed (t 1 c , solvent B, R, 0 23, 

Al 0 43, &LC 0 62), whereas only small amounts of glucose were detectable The 
solution was neutrahzed with Dowex 1 x2 (HCO,) resin, filtered, and freeze-dned 
G 1 c of the crude product (100 mg) indicated a 7 I rmxture of 10 and 6, correspond- 
mg to an 86% yield of 10 The mixture was eluted from a column (30 x 1 cm) of Slllca H 
(Merck) with solvent D at -0 5 ml/mm to give 6 (11 mg, 9%) and 10 (65 mg, 61%) 
Compound 10 crystalhzed readrly from ethanol-ether, conslsted of only one anomer 
(g 1 c , Table II), and had m p 128”, [c& + 101” (equd , c 1 8, water) (Found C, 40 37, 
H, 7 16, N, 3 20, 0, 49 38 C,,H,,NO,, 2H,O talc C, 40 10, H, 6 97, N, 3 34, 
0,49 59%) The ‘H-n m r spectrum of 10 IS consistent with a 1 1 rmxture of anomenc 
forms 6 5 92 (J1 2 3 7 Hz, H-l), 5 02 (J1,,2, 3 4 Hz, aH-I’), 5 64 (a, t 0 7 Hz, 
BH-0, 5 07 V, .2 3 4 Hz, arH-1’) The j? configuration of crystalbne 10 was deter- 
mmed by time-dependent ‘H-n m r spectroscopy in pyrldme-d, The signal of 
aH-1 (6 6 20) reaches maximum mtenslty wlthm 3 mm after lssolutlon of crystalhne 
10 
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