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Note 

Preparative routes to methyl 2-acetamido-2,6-dideoxy-rY_o-gluco- 

pyranoside* 

ROBERTA. GALEMMO, JR. ANDDEKEKHORTON 

Department of Chemistry, The Ohio State University, Columbus, Ohlo 43210 (U.S.A.) 

(Received November 29th. 1982; accepted for publication. January 25th, 1983) 

2-Amino-2,6-dideoxy-D-glucose (quinovosamine) is a component residue’ of 

the O-chain polysaccharide in the lipopolysaccharide antigens’ of Pseudomonas 
aeruginosa, Fisher immunotypes 3,4, and 5. In connection with synthesis of artifi- 

cial antigens and immunoadsorbents based on oligosaccharide segments3 of the O- 

chains, a convenient preparative route to quinovosamine was of interest. This 

amino sugar has been synthesized from derivatives of 2-amino-2-deoxy-D-glucose 

by way of selective 6-O-monosulfonylation4~s, and subsequently obtained by sev- 

eral other route&‘; a preparative route employed in this laboratory’ was based on 

N-bromosuccinimide-mediated ring-opening of a 4,6-benzylidene acetal’. 

The objective of the present work was to improve the net yield in preparation 

of the title glycoside from 2-amino-2-deoxy-D-glucose. This was accomplished in 

two routes, one a modification of the methods based on the 4,6_benzylidene acetal, 

and the second, judged superior overall, on selective C-6 monobromination by the 

action of carbon tetrabromide-triphenylphosphine’. Concurrently, Anderson and 

coworkers lo have prepared the title glycoside, having physical constants in good 

agreement with those reported here, by a C-6 monobromination step employing N- 

bromosuccinimide-triphenylphosphine”; their report is published simultaneously 

with this one. 

Glycosidation of 2-acetamido-2-deoxy-D-glucose with methanol in the pre- 

sence of cation-exchange resin’*” gave, in 91% yield, methyl 2-acetamido-2-deoxy- 
a&D-glucopyranoside (1) as a cocrystallized, 5: 1 cu,/3 mixture, [LY],, t-98”, and this 

was treated in pyridine at 6@-65” with 2 equivalents of triphenylphosphine and 1 

equivalent of carbon tetrabromide to give, in 46% yield, crystalline methyl 2- 

acetamido-6-bromo-2,6-dideoxy-cY-D-glucopyranoside (2). Hydrogenolysis of the 
bromide 2 in the presence of Raney nickel gave crystalline methyl 2-acetamido-2,6- 

dideoxy-a-D-glucopyranoside (3) in essentially quantitative yield. Recrystallized 

from isopropyl alcohol, compound 3 had a m.p. in agreement with the litera- 

*Supported, in part, by NIH Grant No. GM-20181. 
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ture”‘.“. The foregoing simple. three-step synthesis thus affords the title gfycosidc 

3 in 38%~ net yield from Z- acc:tamido-7-d~oX~-t)-glucos;C‘. which is commcrciallq av- 

ailable or may be readily prepared”, in 05% yield. from the incupcnsivr T-amino- 

I-deoxv-I>-glucose hydrochloride. 

The net yield of 3 compares favor;tbly with the previous prcpar;ttion’. which 

involves more steps and afforded the A-henzoate of glycos~dr 3 in 1 St’/ OL crall yield 

from ‘-acetamido-3-deo~ri-i,-elu~~~s~. ‘I’hat route uas IX-evaluated in the present 

work and several procedural improvements wcrc‘ made. ~~e~iz~l~~~~~~ati~~n of the 

glycoside mixture 1 by a x&xi-up_ improved procedure gave M’i of the -I.h-hcn- 

Tvlidene acct4” ‘. ‘ . which was acct!;kktcd to give ‘St)% of CryGalline methyl ?- 

acetamido-3-O-acetvl-~.~-~~-benzyliden~-~-~~~~~~~-~~-~~-glu~~~~~r~t~~o~~~i~‘~’ (4). .t- 

Bromosuccinimlde ii carbon totrachloride converted 1 into mcth>l 3-acetamido-i- 

O-acetyl--t-O-henzc,yl-h-l?romo- ?.(?-ifrcleoxv-tr-t,-gluc~~p~r~nc~sic!c (5 I. isolated 

crystalline in 79% yield. and hydropcnolvsis of the bromo deri\atIvt’ 5 with sub- 

sequent O-deacylation gave the title glycoside In 70% yield. ‘I’hc ykld c>f 3 from ;1- 

acetamido-;l-deoxy-r>-glucose by this sequence was thus 43”; . comparable to that 

obtained ~iu compound 2. but the route was procedurally rather 1~s~ ctmvenlt‘nt bc- 

cause more steps are rcquued. and the final product 3 was contaminated with sornt‘ 

methyl benzoatr. Noteworthy, however, is the high yicfd (70’; ) on the hromrna- 

tlon step (4 ---f 5) through USC of the .%O-acetyl precursor 4. The modest (4-tC5 ) 

yield in the corresponding conversion’ of the i-hydroxyl analog may iw ~~ttr;b~ite~~ 

to the low solubility of this hydroxylatcd precursor in the reaction mcdlum. 

The structures of all products and intermediates wcrc affirmed by approp- 

riate conversions. and ‘H-n.m.r. (SW Tables I and IT). I’(‘-n.m.r.. md mass spec- 

trometry (see Experimental section) Acetylation of bromide 2 gave tht‘ known’- 

crystalline diacetate 13. and likewise acctylation of the title gl~cosidr 3 gave the 

knownI Ix diacctate 6 in ti??;, yield. ‘l’he primar) hromo dcrivati\c 2 4~owcd a 

characteristic high-field triplet (ii z4.c)) for C-h in the ~~ff-J~!d~~l~lllcc I ‘C-n m.r. 

spectrum. and the mass spectrum showed glycosyl cation pe;lks ‘it H~‘.z :t?7 and ?hU 

indicative of rn(~n~~sLlbstjtuti~~n by bromine: weak molecule-Ion pt::As were also ob- 

served. 

The scope of the direct ~~~~inin~iti~n reactmn I-- 2 with rrspcct 10 an agll;con 

subsequently removable under mild conditions was rvaluatcd b> ust” c,i benzyl 2- 

acctamido-Z-dcoxy-r)-glucopyranosidc. prepared in h.ick yield as an -7.3 n.@-mix- 

ture (7) through direct glycosidation cut 2-, dcet;Imido-7-dro~y-u-glucoxc with benzyl 

alcohol by the method of Gross and Jeanloz”‘. Conditions satisfactory for the con- 

version of 1 into 2 gave only incomplete reaction with 7. but doubling the quantities 

of carbon tetrabromidc and triphrnylphosphirle Icd to complctc rc;tction. and hen- 

z?/I Il-acetamido-h-bromu-?..h-didet)x~-tr-D-glucopyrannsidt: (8) ~a\ lxolatc‘d in 

crystalhne form in 43’; yield; it was characterized by analytical and spectroscopic 

data and atso by conversion into the known’“. cr>stathnc diacetatc 14. Agtitn. thl: 

simplicity of the sequence leading to 8 co~nn~~r~~ls the route ;{h :I preparative 

method, as hydrog~n~)lv~is of X would afford free ;2’-ltcctt’lcluinoL(~~~~~~in~ directly. 
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234 NOTE 

Although methyl aldosides may be converted into 1-O-acetylaldoses by acetolysis 
[as demonstrated (see Experimental section) in the conversion of glycoside 1 into 
2-acetamidod,3,4-tetra-O-acetyl-2-deoxy-a-D-glucopyranose 21 (9)], the severe 
conditions required for acetolysis may not be compatible with syntheses in which 
sensitive functional groups are involved. 

CH~OH CM@Br CH 3 

Ph3P H 2 , Ni 

AcHH OMe 
QMe OMe 

I 2 3 

AcO Ae 0 ~ , ~  

AcNH I 
OMe Ol~le OMe 

~. .'S 8 

CH20H CH28r 

HO O Pl~ h 

HO COt 4 NO 

AcNH OBn 
OBn 

7 6 

CH2R a 

A c O ~  ...-- O 

A c O ~  

9 R ~- N,RP~ OA¢,R"----OA~ 
IOR ~- CAc,R' ~- H ,R~= OTr 

I t  R ~- OAc,~l' ~- H ,R'~-  ON 

12 R ---- H~R'= Olqe ,R"=  Oi¢ 

13 R = H , R ' =  Olqe,R"~- Er 

14 R ---- H,R'---- O~n,R ~ Br 

TABLE I[ 

FIRST-ORDER PROTON-PROTON COUPLING CONSTANTS FOR COMPOUNDS 4--6 AND 9-14 

Coupling constants (Hz) 

Comp °unda Jl,2 J2,3 -[3,4 J4,5 J$,6 J5,6' J6.6' J2,NH 

4 3.7 9,8 9.8 n b b b 9.3 
5 3.7 9.5 9.5 10,4 ~--7.8,2.6--* 9.8 
6 3.7 9.5 9.5 9,5 6.3 9,0 
9 3.7 9.5 9.5 9.5 3.9 2.2 12.2 8.5 

10 8.5 9.3 9 .5  9.5 4.3 2.3 10.6 9.3 
! !  8,5 8.5 b b b b b 8.5 
12 3.7 9.8 9.8 9.8 4.5 2.4 12.l  9.0 
13 3.7 10.0 10.0 9.7 ~--7.2,2.7---~ 9.3 
14 ~ 3,9 9,8 9,8 9.8 o7 .9 ,2 .6- -*  9.3 

~Ail spectra were recorded at 200 MHz for solutions in CDCI3. ~lot oblainable on first-order basis. "JAs 
(C6HsCH2) 11.5 Hz. 
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The ‘H-n.m.r. spectral data recorded in Tables i and II include data for the 

fully protected intermediates and products 4-6,13, and 14, together with compara- 

tive data for peracetytated 2-acetamido-2-deoxy-a-D-glucopyranose (9), for 2- 

acetamido-1 ,3,4-tri-O-acetyl-2-deoxy-6-O-trityl-c-u-~-glucopyranose~~ (10) and its 

6-hydroxyl analog’* (ll), and for methyl 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy- 

ar-D-glucopyranoside” (12). A large-scale preparation of compound 11 by way of 

10 had been developed’ in connection with synthetic routes to the lipid A compo- 

nent of the Pseudomonas antigens2. and the n.m.r.-spectral data for 10 and 11 pro- 

vided useful correlation with values reported in Tables I and IT for the other deriva- 

tives of 2-acetamido-3.4-di-O-acetyi-2-deoxy-D-glucopyranose. 

The crystalline, direct-glycosidation product 1 is a 5: 1 a,@-anomeric mixture, 

and the practical utility of the sequence l-+2-+3 is greatly enhanced by the fact that 

the crystalline, isolated intermediate 2 is exclusively the a anomer, as is, con- 

sequently, the product 3. Direct separation of the anomers of 1 is very difficult, 

being best accomplished by way of the 3,4,6-tri-O-acetyl derivatives’“, and avoid- 

ance of this separation is a major procedural convenience. Likewise, in the alterna- 

tive route to 3 via 4 and 5, compound 4 was obtained in crystalline form from 1 as 

the pure a: anomer. The anomeric compositions of 1 and the derivatives prepared 

from it are readily monitored and approximately quantitated by inspection of the 

C-l signals in ‘“C-n.m.r., and the OCr$, and NHCOCEI, signals in the ‘H-n.m.r. 

spectra. Similar n.m.r.-spectral monitoring showed that the benzyl glycoside 7 was 

an (~$3 mixture and that the derived, crystalline 6-bromo derivative 8 was the pure 

LY anomer. 
The 200-MHz ‘H-n.m.r. spectral data (Tables I and II) confirm and extend 

generalizations earlier advanced”‘,“” for 60-MHz spectra of related compounds. 

Spin-coupling values and H-l chemical shifts are all consistent with expectations. 

As previously notedz5. the H-2 signals of these 2-acetamido-2-deoxyglucose deriva- 

tives are found consistently near S 4.35, upfield of the H-3 and -4 signals in O-acety- 

lated derivatives and readily recognized by their multiplicity through coupling to 

H-i. H-3, and NH (collapsed to doublets of doublets by NH-+ND exchange); the 

appearance of the H-2 signal immediately further confirms the assigned anomeric 

configuration. Although H-3 generally resonated at lower field than H-4, the re- 

verse was true for the trityt ether 10; this may be attributed to anisotropy of the tri- 

tyl group, as already observed2” with the (Y anomcr of 10. The trityl group also 
caused a substantial upfield shift of the H-6,6’ signals and a change in the C-5-C-6 

rotameric populations as a consequence of the bulky trityloxy group. 

EXPERIMENTAL 

General methods. - Evaporations were performed under diminished pres- 

sure at 40-50”. Optical rotations were recorded with a Perkin-Elmer model 141 

polarimeter. Melting points are uncorrected. ‘H-N.m.r. spectra were recorded by 

Dr. Ole Mols at 200 MFIz with a Bruker WP 200 spectrometer. ‘“C-N.m.r. spectra 



wet-c recorded by Dawd Riley at 90 MIiz with a I3ruker WP X0 spectrometer: tetra- 

methylsilane was the internal standard. T.1.c. was performed on commercially prc- 

pared plates. Silica gel 60 F-753 (E. Merck. Darmstadt, Germ:tny). ikvcloping 

solvents were: A. 3: I chlorotorm--m~thannl; R. ethyl acetate: (I‘. 6: I chlorotorn-- 

methanol; and I>, 1 : 1 ethyl acetate--hexanc; all \.A Iktectic~n was cffcctcd hv 

charring with sulfuric acid. except for the h-hromo derivati\‘cs. xvhere 40’ i aqucou~ 

hydrobromic acid and U.V. light were more satisfactory. Column chrt~matograph) 

was performed on Silica gel <i (Mtxch. O.O4(b4).Oh3 mm. 73klOO mesh) hlicrtj- 

analvses wc’rc performed by Dr. 0. 3\,lols and Galhraith L.,lhorxtorlc’s. Inc.. Knox- 

ville, Tennessee. Mass cpectra were rtxordtxi by C. R Weicenbcqgcr- (The Ohio 

State University) with an AF’I MS-YO? mass spectrometrr ‘11 an ICUIITI~~ pntcnti;ll 

of 70 eV. an accclerntiny potential of 8 hV, ;md ,I direct-Insert kourcc Icmpcrature 

of 150”. 

Mefh~l 17-acptflr7zldo-17-~~~~f~.~~-~,~-t~-~~lt{c[)f~~r(itzf),sifff, ( 1 ). ~--- In II modification 

of the earlier procedure’,“. 3 solution ot 7-aCetarnidr~-7-d~t~~~-i~-~lli~(~s~ (5.0 g, 73 

mmol) in anhyclrouh methanol ( 13) mL) was bowled for 6 h under reflux with cation- 

eschange r&n (Dower 5OW-XX. 11 g). The rcxln was tiltrred off ;ind rimed well 

with methanol. The filtrate wxs exaporatrd and the sc>lid rc\lduc cir~cd 111 IYK~U) at 

10” to give 1 as a whltc powder containing the (Y- and /3-r) anomL‘r\ In --5: 1 ratio: 

yield 4.82 g (91’; ). m.p I,Y4-IS5”. Icr]$’ +98” (c 1, water) [lit.‘-‘ m.1~. lS7-189’. 

IcfIl, +106.9’ (“ I. I?, water)]; ‘:C’-n.m.r. (D,O): 6 Z.7 ((‘HI Of NAc). 34.4 

(OCH,). 56.0 (C-3). 61.4 (C-h). 70.X. 77.0 72.5 (C-3.4.5). Yti N ((‘-1 ofc~ anomer). 

and 170.0 (CO of NAc) Minor resonances for the IZ! anomcr ucrc ob\er\cd ((S 

101.1 p.p.m. for C-113). 

Mc~tllyl _‘-~ic~etrrrni~i~-~-~~ror~~o-_7,h-f~i~lct~.~~~-~~-l~-,~iz~f~~~p~~~i~~o.~~~if~ (2). - (‘om- 

pound 1 (7.35 g, IO mmol) was added to a x>lutlon of triphcn~lpho~phinc (5.X g. 

30 mmol) in pvridinc (90 mL). The solution was cooled. cxhon t?trabromidc (i.50 

g, I I mmol) wk added. and the solution has heated tar 30 mln at hO-45, klcthanol, 

(3) mL) was added and heating was continued for 3) min at hO_~hS-. ‘l‘he ~olutiari 

was evaporated to an oil that sollclified on repeated evapor:rtion of tr)luenc from It. 

The rrstduc was applied to ;I column (YO x 4 cm) of silica gel (ZOO g) that VC:I\; eluteci 

ulth 30: I (v/v) ethyl acetate-methanol. Chromatographicuil~ pure 2 LI.I\ oht:lined 

;IS 3 white powder: licld 1 .i7 g (4.6 mmol. 46 “;’ ). m ,p. I77 I73 The product w3s 

recrystallized once from chloroform-methanc,1 -hesane to give white nccxlle~. m.p. 

175-17h’, [n]$ +l_‘S’ (( 0.1” methanol); R, O.-IS (solvent C’I: I‘<‘-11.m.r. (MeSO- 

&): 6X.5 ((‘H3 of NAc). 3l.Y (C.-h). 53.5 (C-Z). 3.5 (OC‘H;). 70.3. 71 ,(I. 77.7 (C- 

3.4.5). YX.0 C-1). and lhY.5 (NHCOC‘H,); m.\. (rclstlvc lntc‘n\lt)): ~II ; 107 (0.5). 

ZYY (0.5). 

Anu/. Calc. for C,,H,,,BrNC15: C. 36.3: H. 5.41. Hr. 76.80: N. 4.70, Found: 

(~‘. 36.13; H. 5.34; Br. 36.66, N. 3.78. 

Acctylation of 2 with acetic anhydride-pyridinc: gave. in 7X’i yield. r)lf>f/zy/_‘- 

acetanfido-.T, 3-ni-O-ric,rt~I-h-hrotno-_‘. ~-dir~co.~-~~-cu-r)-gll~~~p~r~~t~osiflt~ ( 13). rrcrys- 
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tallized from chloroform-hexane; m-p. 168-169”, [a]+; +85”(c 0.4, chloroform); 

[lit. ” m.p. l&i-165”, [cy]:; +89.5” (c 1.4), chloroform]. 
Methy! 2-acetumido-2,6-dideoxy-a-II-glucopyrunoside (3). - Chromatog- 

raphically pure 2 (1 .oO g, 3.4 mmol) was dissolved in anhydrous methanol (150 

mL). Anion-exchange resin (CO: ) and Raney nickel catalyst (No. W-2, 0.30 g) 

were added. The suspension was shaken for 16 h under 0.4 MPa of hydrogen. The 

mixture was filtered (Celite) and the filtrate evaporated to give crude 3; yield 0.77 

g (3.4 mmol, 100%). Recrystallization from isopropyl alcohol gave 3 as a white 

powder; m.p.172-173”, [EY]$$ +117” (c 0.1, methanol) [lit.‘” m.p. 172-174”, [a]A5 

t-115” (c 2.0, water) and”’ m.p. 148-170” (hemihydrate), [cr]o +138” (methanol)]; 

RF 0.40 (solvent C); ‘3C-n.m.r. (Me2S O-&J: 6 18.0 (C-6), 22.5 (NCOm3), 54.0 
(C-2), 54.5 (OCH,), 67.0,70.0,76.0 (C-2,3,4), 98.0 (C-la), and 169.7 (NCOCH3). 

Methyl 2-acetumido-3-O-acetyE-4,6-O-benzylidene-2-deoxy-a-D-glucopyrano- 
side (4). - In a modification of the procedure of Neuberger”. finely powdered 

compound 1 (53.0 g, 225 mmol, pulverized in a blender) was shaken for 24 h with 

a mixture of fused zinc chloride (53.0 g) and freshly distilled benzaldehyde (150 

mL). The clear syrup was poured into 5% aqueous sodium hydrogensulfite (1 L)‘. 

The product solidified immediately and the suspension was mechanically stirred for 

3 h. This mixture was filtered and the filter cake washed well with water. The filter 

cake was reprocessed with hydrogensulfite solution until the odor of benzaldehyde 

was not evident. The solid was dried at 50” to give methyl 2-acetamido-4,4-O-ben- 

zylidene-2-deoxy-a-D-glucopyranoside as a white powder; yield 62.53 g (193 mmol, 

85.?%), m.p. 249-255”, [a]$ +19.0” (c 0.1, ethanol) [lit.‘” m.p. 255”, [a][, +19”. 

A solution of the foregoing acetal(27.0 g, 84 mmol) in pyridine (400 mL) was 

cooled to 0” and acetic anhydride (200 mL) was added. After the initial reaction 

had subsided, the clear solution was stirred for 24 h at room temperature. The mix- 

ture was then poured into ice-water and mechanically stirred for 3 h, during which 

time some crystallization occurred. The mixture was filtered and the filtrate ex- 

tracted with dichloromethane (2 x 200 mL). The filter cake was dissolved in the or- 

ganic extract and dried (magnesium sulfate). The solution was evaporated and the 

last trace of pyridine was azeotropically evaporated with toluene until the syrup 

solidified. The solid was dried at 50” to give 4 as a white powder; yield 27.55 g 

(90%). Recrystallized from chloroform-hexane, compound 4 had m,p. 211-212”, 

[a]:,” +31.0”, (c 0.5, chloroform) [lit. ” m-p. 209-210”, [a$’ +38” (c 0.047, chloro- 

form)]. 

Methyl 2-acet~mido-3-O-acetyl-#-O-benz~yl-6-bromo-2,6-dide~xy-a-~-gluco- 
pyranoside (5). - Compound 4 (5.00 g, 14 mmol) was dissolved with heating in 5: 1 

(v/v> carbon tetrachloride-1,1,2,2_tetrachloroethane (600 mL). Barium carbonate 

(4.00 g) was added, followed by N-bromosuccinimide (2.80 g, 16 mmol), and the 

mixture was boiled under reAux for 1.5 h. After this time, t.1.c. indicated the reac- 

tion to be complete; one major product (5. RF 0.57) was detected. The hot mixture 

*This procedure was suggested by Mr. T. F. Gallagher. 
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wah filtered and the filtrate c\,aporated to an oil that was dkolvcd tn chloroform 

(30 ml,). ‘I‘hi\ solution was washed with 5“. c aqueous sodium hvdropensulfite (3 x’ 

100 mI.). sodium hydrogenc3rhon~lt~ ( 100 ml.). ,ind then clricd (magne\nlm sul- 

fate). ?J’hc organic phase 1~;~s evaporated to an oil that solidlficd by repeated tntu- 

ration with petroleum ether (b.p, .i(k-65”). The crude material \va\ an off-white 

powder; yield 4.X.3 g ( 1 I rnmol, 7Y’; ). A ~nall additional amount C--O.;3 g) of 5 
crystallized from the trituration solvent upon cooling: m.p. I?-124‘ The crude 

product (1 .OO g) bit5 eluted from silica gel ( 100 g) hy 7: 1 I\, \,I ethyl awtnte- 

heuane. l‘he resultant product was homngrncous by t.1.c. and HZ rcqstallizcd 

from acetonc-hcxanc to gl\‘c pure 5 ;I> white crystals; m.p. l?l-I.?‘. [~k]$’ +?i).t)” 

(C 0. I. chloroform); m.s. (rclatl\c intensity): V:Z 361 (ICI), ;3h.? ( Ii)). 33 (4). MS 

(4). 413 (0.5). 41-l (0.5). 143 (0.i). and 445 (0.5). 

Anul. Calc. for C’,,II,,BrN&: (‘. -1X.66: Ii. 3.YY; Hr. 17.99: N. 3 IS. Found: 

C. 48.X4; H, 5.00; Br, 17.27: N. 3.05. 

C’on~~ersiorz f!f 5 irlto mrthyl .?-acetarnicio-2,6-didco.~~-a!-~~-~~~~~~~~p~~r~it~~~~~i~i~ 

(3). -- Compound 5 (I.00 g. -1 mmol) was dissolved in nkthanol (4O’ml.f and 

triethylamine (6 ml.). Raney nickel catalyst (W-_, ’ 0.5 g) was added and the mix- 

ture was shaken for 16 h under 0.4 MPa of hydrogen. The mixture teas filtered (Cc’- 

lite) and the filtrate e\aporatcd. The solution was diluted with dirhloromethane (CO 

mL.) and extracted with dilute aqueous hydrochloric acid (3 X 20 mLJ). The com- 

bined organic extracts wt‘rc dried (magnesium sulfate) and cvaporntrd to a Tyrup 

that was homogeneous by t.1.c. (R,. 0.60. jolbcnt H). The syrup was dissokd in 

anhydrous methanol (20 ml.) and a small shaving of metallic sodium was added to 

this solution. The solution &as stirred for 3 h and then made neutral with catlon-ex- 

change resin (Dowex SOW-XX). The resin was tiltered off and the solution evspo- 

rated to a syrup that solidified upon trituration with ahs. ether to give crude 3. con- 

taminated with some methyl benzoate; yield 0.30 g ( 1.4 mmol, 70’1 ). ‘I’hls product 

was purified by recrystallization from isopropyl alcohol: m.p. l70-- I71 ‘. [cY]$’ 

+117” (C 0.1. methanol). R,. 0.40 (solvent C); ‘H-n.m.r., i.r.. and mass-spectral 

data for this product were identical in all respects with those ot 3 prcp;lrt”d from 

compound 2. 

Acetylation of 3 with acetic anhy’iride~-pyri~inc gave. 111 X2’; y~elrl. rrlrt/zv/_?- 

ucctrmlitiw.?, -I-di-O-ac~~~t~l--7.~-ti~deo.u~-ff-D-~l~ic~opvrtrr~c~sitlr (6), m .p 14% 150’. 

[aIf: +10X” (c 0.1. chloroform): lit.“: m.p. 1.50-151”. [cY],) + I I I, I’ ((, I (17, chloro- 

form). 

Btwzyl ,‘-rrrctatrlrdo-_‘-rlr’o ~~-rx.~-i~-~~llrc~op~rrIrl,,s~~lf~ (7). ~-~ Prcparcd by the 

met hod of Grays and Jeanloz”‘. thi\ product was rrcrv\tallized \cveral times from 

ethanol to give uhlte cr\\t:tls ot 21 -7:3 N$ dnomcric mixture: yield h“;. m.p. 

177-178”. [cYJ$ +I04 (;. 0 25. methanol): lit.“’ rr anomer. m.p. 1X7--1XY)“. [cY]~; 

+ 170”. (c0.Y. water); fi anomcr. m.p. 7(17--10X”, [u]$ -4X‘ (C I ,O, water) 

Benz!1 2-acetamido-h-hromo-l’,6-dideo.u~-Lu-~-gl~rcop~rrrr~~~sitie (8). -- Com- 

pound 7 (0.50 g. I .6 mmnl) was added to ;t solution of triphenylphosphine (1.6X g. 

6.4 mmol) in pyridine (30 mL). The solution was cooled. carbon ttstruhromide (I .:! 
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g, 3,2 mmol) was added, and the solution was heated for 45 min at 60 65”. 

Methanol (5 mL) was added and heating was continued for 20 min at 60-65”. The 

solution was evaporated to an oil that solidified when toluene was evaporated from 

it. The residue was applied to a column (90 x 4 cm) of silica gel (100 g) that was 

eluted with 30: 1 (v/v) chloroform-methanol. The chromatographically pure 8 was 

an off-white powder; yield 0.25 g (0.7 mmol, 44%). Further purification of 5 by re- 

crystallization from chloroform-methanol-petroleum ether gave fluffy, white nee- 

dles; m.p. l&l-185”, [a]? +lW (c 0.16, methanol); RF: 0.25 (solvent C); “C- 

n.m.r. (MezSO-de): 6 22.3 (NHCOCHs), 34.9 (C-6), 53.5 (C-2), 68.1, 70.1, 71.2 

(C-3,4,5), 72.7 (CGHSCH2), 96.0 (C-l), 127.5, 128.2, 137.6 (arom.), and 169.6 

(NHCOCH3); m.s. (relative intensity): m/z 255 (7). 257 (7). 266 (5). 268 (3), 281 

(3). and 282 (2). 

Anal. Caic. for C15H2uBrNOs; C, 48.14; H, 5.39; Br, 21.35; N, 3.74. Found: 

C, 47.94; H, 5.25; Br, 21.56; N, 3.74. 

Acetylation of 8 with acetic anhydride-pyridine gave 75% of benzyl 2- 
acetamido-3,4-di-O-acetyl-6-bromo-2,6-dideoxy-a-~-glzlcopyranoside (14), recrys- 

tallized from chloroform-hexane, m.p. 133-134”, [cr]g +118” (c 0.1, chloroform); 

lit2u m.p. 134135”, [cr]fF +120” (~0.2, chloroform). 

2-Acetamido-l,3,4,6-tetra-O-acetyf-2-deoxy-cY-D-glucopyranose (9) by aceto- 
fysis of 1. - A solution of 1 (0.50 g, 2 mmol) in acetic anhydride (15 mL), acetic 

acid (10 mL), and concentrated sulfuric acid (0.2 mL) was stirred for 71 h; after this 

time one major and two minor products were detected by t.1.c. (solvent C). 

Chloroform was added and acids were removed by cold, aqueous sodium hydro- 

gencarbonate (with back-extraction by chloroform to retain the appreciably water- 

soluble product) to give 9 as a thick syrup that crystallized from chloroform- 

hexane; m.p. 135-137”, [cx]~ +88” (c 0.7, chloroform); ht.21 m.p. 139”, [a]$ +92” 

(chloroform). 

REFERENCES 

1 D ffowoN. G RODFMEYER, AND R. RODEMEYER, Carbohpfr Res , 56 (1977) 120-138. 
2 D. HORTON, G. RODENMEYEK.AYDT. If. HASKELI.. Curhoh~dr Rep.. 55 (1977) 3547. 
3 D. HORTO~ANDS. SAMRETH. Carhoh~dr. Res., 103 (1982) cl24’15. 
4 C. J. MoRrx. I-lelv. Chim. AC&Z. 166 (1958) 150-1503. 
5 R. KUHN, W. BISTI:R. AVD W. DAFELLXCKER, JUS~US Lwhqs Ann Chem.. 617 (1958) 115-128; A 
LIAV, J ffII.rxSHEm. U. ZEHAVI. ANDN. SHARON. Curhohydr. Res , 33 (1973) 217-227. 

6 D HORTON ANI) J. D. WANDER, in W. PIGMA~ ANII D HORTON (Ikk.). The Carbohydrates. 

Chemutry and Riochemurry, Vol. IB, Academic Press. New York, 1980. pp 643-760 
7 R. A. GAI.EMMO, JR., M S. Thesis. The Ohio State University, 1981. 
8 S. HAN~:SSIAN ANDN. PI.I;.SSAS. J Org. Chem.. 34 (1969) IW-1053. 

Y J. P. H. VI:Rtw,YDEY AND J. G. MOFFATI. J. Org. Chem.. 37 (lY72) 2289-2209; A. K. M. ANISUZ%A- 
MAN ANDK. I.. WtiISTL.bR, Carbohydr Res., 61 (197X) 51 I-518. 

10 P J. BCRGCR, M. A. NASHED, AND L. ANDERSO%, Curhohpdr Res , 1lY (19X3) 221-230. 
11 S. ffAxbssI.&x AND P. L,AVALI.I& Carhohydr Rcs., 28 ( 1973) 303-31 I. 
12 A. B. FOSI+R, D. lfofuor. N SALIM. M. STACF~,A~D J. M WF.BB~R. .I. C’hem. Sot , (1960) 2587- 

2596. 
13 S. K~RAMITX;, J. Riochem. (Tok.vo). 74 (1973) 143-154. 



240 NOTE 

14 D. HORTON, Biochem. Prep., 11 (1966) 1-3. 
15 A. NE~B~R~ER,~. Chem. Sot., (1941) SO-51. 
16 H. M. FLOWERSANDR. W. JEANLOZ,.~. Org. Chem., 28 (1963) 1564-1569. 
17 S. HANESSIAN, M. M. PONPIPOM,ANDP. LAVALLEE,~~urbO/zydr. Res,, 24 (1972) 45-56. 
18 R. KHAN ANDL. HOUGH, Curb&&-. RPS., 24 (1972) 147-151. 
24 P. H. GROSS AND R. W. JEANLOZ, 1. Org. Chem., 32 (1967) 2759-2763. 
20 M. L. SHLJL‘MAN, V. N. YOLODIKOV, AND A. YA. KHORLIN, Temhedron Left., (1970) 2517-2518. 
21 0. WESTPHALANDH. HOLZMANN, Ber., 7.5 (1942) 1274-1282. 
22 J. M. ANDERSONANDE. PERCIVAL, J. Chem. SW., (1956)814-819. 
23 R. KUHN, F. ZILLIKEN, AND A. GALTHE, Chem. Ber., 86 (1953) 466-467. 

24 D. HORTON, J. R. HUGHES, J. S. &WELL, K. D. PHILIPS, AND W. N. TURNER, J. Org. Chem., 32 
(1967) 1073-1080. 

25 D. HORTON. W. E. MAST,ANI)K. D. PHILIPS, J. Org. Chem., 32 (1967) 1471-1474. 


