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ABSlRACT 

A simple synthesis ofdisaccharide osazolines has been debeloped. Condensation 

of methyl 2-scetamldo4.6-0-benrylid~ne-2-deosy-r* ranoside u ith 2.3,4,6- 

tetra-0-acetyl-a-D-galactop)rranosyl bromide, followed by removal of the 4, ‘-O- 

benzylideoe group from the resulting dlssccbarlde derivative. gave crystalline methyl 

3-ace~mido-2-deox~-3-0-(3,,3,4,6-tetr~-O-ncetyl-~-D-galacto~~r~nosyl)-r-D-gluco- 

pyraooside bvhicb. on acetolysis M ith acetic anhydride-acetic acid-sulfuric acid, 

provided 3-methyl-[4.6-di-0-3cetyl-l,2-dideosy-3-0-(2,3.J,6-~etra-O-acetyl-~- 

D-galactopyranosyl)-a-D-glucopyrano]-[?’,I ‘.4,5]-3-oxszoline (7). Synthesis of the 

I.elated r-D-mannopyranosyl compound UPS similarly accomplished. The glycosylating 

1.l-lpability of 7 it;13 employed for the synthesis of 6-(benzylo\ycarbonylamino)hexy! 

l-acet~mido-4,6-di-O-acetyl-3-deou~-3-0-f2,3,4,6-tetr~-O-ncet~l-~-D-~alaCtO- 

pyranosyl)-/3-D-glucopyranoside (18). .An alternative synthesis of compound 18 is also 

described. 

INlRODUC-Tl0N 

Our continued inrerest in the preparation of 2-methylglyco[2’,I’:4,5]-2- 

oGUollnes’-3 as suitable glycobylaring agents for the synthesis of l,2-~rarrs-2- 

ncztamido-2- deoxy-D-glucopyranosides has led to a new method for the synthesis of 
disacchmde oxazolines. The synthesis of certain such olazolines from disaccharides 

contaimng 2-acetamldo-2-deoxy-D-glucopyranose as the reducing residue has been 

achieved from ncylated gl~cosyl halides 5-6 derived from the parent disaccharide. 

For preparation of the oxazoline, the halide in acetone may be treated with collidine 

in the presence of silver nitrate. Alternatively, the glycosyl halide in acetooitrile 

containing tetraethylammonium chloride is exposed to sodium hydrogencarbonate. 

‘Sjnthctx Studis m Carbohgilrcltcz+, Par: L I. For Part IV, see rslI I. This work was partly alded by 
Injtltute General Rrs. Grant RR-0564s. The n.m.r. stud~fi HcrC supported, III part, by Rf’hll Core 
Granr POI-CA-lbOj6. 
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.Snhydrous ferric chloride in dichloromethanz has been successfully used for the 

preparation of various monosxcharide oazolines from acetylated 2-acctamido- 

2-deoxj rlycopyrnnose derivatives havmy sultahle anomcric configuration ‘-‘. and c 
for the facllr preparation of disaccharide owzolineshB7. 

Jranloz and co!%orkers’ reported that treatment of methyl kw%tmtdo4.6- 
di-O-acetyl-~-deo\y-3-0-[D-I-~metho~qcarbon~I)cthyl]-x-D-~lucopyrslooside with an 

acetolysis mixture produces the corrcjpondine ovxzoline in 67?k yield. We have uow 

estcnded the use of these reaction conditions to the facile prepnration OF the title 

owzolines. 

RESUI.T.5 AND DISCUSSION 

Glycosidation of 3-scetsmido- 2-deokv-D-@lucoSe with methanol containlnp 2% _ 
of hydrogen chloride w;?s conducted for a considerable time: the crude mixture thus 

obtained wan re-N-acylared. and the product treated with benzaldehydz in the 

prclsencz of nnbydrous zinc chloride. Fracttonal recryjtnllizarion of the product 

provided” pure msthb I 2-~cetnmido~.6-O-bcn~lidene-7-d~o~y-~-D-~lucopyr~n~sid~ 

(I). Condensatton of 1 \\iith 2,?,1.6-terra-O-ncetyl-r-D-galactopyranosyi bromide (2) 

in I:1 benzene-nitromethane in the presence of mercuric qanide aforded crystalline 

3 in 1996 yield. Removal oi the -!.6-0-bsnzylidene group from 3 with dllutz acetic 

acid gave the crystalltne dlol (4) in 62% yield. On trcntmenr with acetlc aohydnde 

2nd pyridioe, compound 4 gave the acetate 5. 

ve AC 
NHAc - 

OAC 

4 R;H, RLAC 7 
5 R=R‘=Ac 
6 R=R’=H 
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For the pwprlrstion of oxazoline 7, compound 4 1~35 treated’ with a mixture 

of acetic anhydride. acetic acid. and sulfuric acid. T.1.c. of syrupy 7 waled the 

present? of some minor impurirk. Howvrr. the structure assigned the compound 
was clenrlywpporred by its mfrared und n.m r. sprcrra. The slightly impure Ox;izoline, 

\rtthout purification, k\;\s found suitable for O-gl~cos~lat~on. 

The use of -7.3.l.6-tetra-O-benzopl-r-~-mannopyr3nosyl bromide has been 

prsfcrrsd for the synrhcsij of r-D-mannopyranosyl deri\ativa”” ‘_ Interesting!y, 

sugar dertvari\cj having nn !x-D-mannopyranosyl linkage can also be con\entcntly 

prepared from ~.j.j.6-tetra-O-acetyl-z-o-mannopyronosyl bromide (8) by trcntiqg 

It with 3n 3,olyco11 hydroxide in thz prcsrnct: of mwcuric cyanide 111 mtrome~hane- 

bznzznz”. Consequently, the wtdlly acc?jSible brorntde 8 was condenxd wi’h 1 
under the condrrrons fatporing formation of the r-D-mannopyrnnosyl linkage, to give 

9. The -I,6-U-brnqlidcne ,moup ~35 cka\ed from 9 by trcxtmenr with ddute acetic 

acid. sflording crystalline 10. Tratmcnt of 10 with tk 3cctolysis ml-:turc. follo\ied 
by the ust13J procesjlng, c’ w\‘e the dcslrcd o\nzoltnr: (13) 35 a syrup that could not be 

crystallized. The contamlnanrs in 13 \ksrr3 quite minor in comparison to those present 

tn 7. It may be mentlorwd that, by the method usin,o anhydrous ferric chloride, [ye 
hrl\c Obtntnrd c~stclllrns 3-mcrh~I-[~,-F-d1-U-ncctyl-6-0-(3-,3,1,6-tctra-O-3ccty~-~-D- 

mannopranojvl)-r-D-,olucopyr~no]-I_”. I ‘:4.5j-2-ouzoline from Z-acetamido-I ,3,-F- 
trr-~-scetyl-~-drs~y-~_‘.~.~.6-tetr3-~-3cPt~l-~-D-m3nnOp~r3n@j’~)-/~-D-~lucopyr~~O~~. 

l+ 

Ue 

NHAC 

Me 

NHAc N=C 

CH, 
IO RsH, R’= AC I3 
II R~R’zAc 

12 R=R’;H 

l K. i. hfatrcl. unpuhllshrd resuk. 
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Treatment of 6-(benzylo?.ycarbonylamino)hexyl 2-acetamido-2-deoxy-8_D- 

glucopyranoside’ (14) with p-methouyl)enzaldehyde in the presence of anhydrous 

zinc chloride gave 15 in 66O6 yield. Cc.ndeosation of 15 with bromide 2 under the 
usual conditions, followed by the sequeuce of reactions described for the preparation 

of 4. gave the crystalline diol 17 whit h, on treatment with acetic anhydride and 

pyridine, afforded 18. In another approach, a solution of oxazoline 7 and 6-(benzyl- 

oxycarbonylamino)-I-hexanol’J in the presence of p-toluenesulfonic acid as the 
catalyst gabe a product Hhich, after column chromatography on silk gel, was found 

to be identical with 18 on the basis of t l.c. and infrared studies. 

CH,OH 

R 
2 * 

H 

14 R=(CH,),NH$OBzl 
0 

AC 

e 
,s R=ICH&NHCOBrl, 

R = C,&Ohle -p 

0 
7 i HO(CH&NHt!OBA - 18 

15 R=(CH,),NH~OBzl, R’=C6H,-OMe-p 
0 

0 
17 R=(CH2)eNHtOBzI, &H, d;Ac 
18 R=iCH&,NH~OBrl, RL R’=Ac 

0 

During these synthetic investigations, AugC and VeyrErss6 reported an elegant 

synthesisof oxazoline 7 from theacetylated product obtained from benzyl2-acetamido- 

4,6-%benzyIidenc-2-deoxy-/?-D-glucopyronoside and bromide 2, followed by removal 

of the benzylidene group and CLscctylntion According to our studies, the readily 

acessible 1 can be quite conveniently employed for the preparation of these oxazolines. 

However, the purity of the oxazoline resulting from methyl 2-acstamido-2-deoxy- 

z-D-glucopyranoside derivatives may be dependent upon the nature of the protecting 

groups presrlnt in this molecule. as, in our preliminary studies, acetolysis of methyl 

‘-a~tamido-3-Q-benzyl-2-deo~y-a-D-glucopyranoside gave the corresponding oxa- 

zoline accompanied by other products which seemed to preponderate. 
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EXPWhlEl’iTAL 

General. - Melting points were determIned with a Fisher-Johns apparatus and 

are uncorrected. 1.r. spectra were recorded with a Perhin-Elmer hlodel 457 spectro- 

photometer. N.m.r. spectra v.crr’ recorded with a Varian XL-100 spectrometer. 

Optical rotations were measured :vith a Perkin-Elmer Model 141 Polarimeter. The 

purity of the compounds was examined by ascending, thin-layer chromatography 

(t.1.c.) conducted on plates coaled with a 250~pm layer of silica gel I-IF254 (hlerck, 

Dsrmstadt), and the spray rea_gent was potassium permanganate-sulfuric acid. The 

solvents for t.1.c. were (a) 9: I benzene-methanol, (6) -I: I benzene-methanol, (c) 3:3 

benzene-methanol (d) 9: I chloroform-ethanol, (e) 14: 13: I benzene+ther-meihanol, 

and (f) iO:lO:l chlorofortz-ether-methanol. The elementary analysrs were performed 

by Robertson Laboratory, Florham Park, New Jersey. 

Aiethyl 2-acetamido3,6-O-hrr~~~~i~~.~nc- 2-deo.~~~-3-0-(2.3.J,6-fefra-O-ocef~~~-~-D- 

ga~uclop~~fur~osi’~)~r-D-glucopvfanoside (3). - A solution of 1 (9.7i) g, 30 mmoles) 

ir? I:1 benzene-nitromethane (900 ml) was boiled under refluv until 100 ml of the 

solvent mixture had distilled off; while rhe temperature ~\as maintained at 58-60’, 

mercuric cyanide (‘7.56 g, 30 mmoles). a solution of 2,3,4,6-tetraa-D-galactopyranosyl 

bromide (6) (12.36 g. 30 mmoles) in 1:l benzene-nitromethane (50 ml) and calcium 

sulfate (Drierite, 40 g) Here added. and the mixture was stirred for 2-l h. The same 

amounts of mercuric cyanide and bromide 2 were then introduced, and the mixture 

was stirred for 40 h at 58-40”. The solids were removed by tiltration throu_& a Celite 

pad, and washed \\ith benzene (500 ml). The filtrates were combined, successively 

washed rkvice with aqueous potassium iodide solution, ttvicc with saturated aqueous 

sodium hydrogencarbonate solution. and water until neutral, dried’ 5 (sodium sulfate), 

and evaporated to a syrup 1s hich btas dissolved in lvarm benzene (-200 ml) and 

cooled to room temperature. The solution was diluted with pentane (400 ml) with 
stirring affording a thick syrup. The solvents were decanted, and the syrup was 

redissolved in benzene (I50 ml), and diluted with ether (I50 ml) and then with 

pentane, with stirring. A gelatinous, crystalline material appeared, and the suspension 

was kept for 48 h at room temperature. The solid material ~3s collected by filtration, 

aqd washed with benzene-ther-pentane. T.1.c. of this material (- I5 p) indicated 

minor, slow-moving impurities. Pure 3 was obtained by recrystallization from elhanol- 

hexane; yield 9.7 g (49.5”/0): m.p. 138-l-10” (soFtens at l2O-123’), [,z]A’ + 16” (c 3, 

chloroform): Y:!: 3310 (NH), 1750 (OAc), 1660 (Amide I), IS30 (Amide Ii). 1270 

(OAc), and 700 cm- ’ (Ph). 

Anal. Calc. for C30H39NOl.i: C, 55.12; H, 6.01; N, 3.14. Found: C, 54.96; 

l-l. 6.24: N. 1.99. 

Aletllr~l 2-ace~amido-2-deo.~~~-3-0-(-3,3.3.6-feIra-O-acet~~i-~-D-ga~ac~op~~ranos~~~)- 

a-D-glucop~,~~~oside (4). - A solution of 3 (5.8 g) in acetic acid (600/b; 400 ml) was 

stirred for Jo min at 100’. The solbent was evaporated itr vacua, and traces of acetic 

acid were removed by co-distillation with kc’ater. The resulting syrup was dissolved in 

chloroform (300 ml), and the solution was washed with water (2 x IO0 ml), dried 
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(sodium sulfate). and evaporared co dryness. The residue cryslallized from chloro- 

form-ether-penrane. to gi\r: pure -I, yield 3.2 g (61.F9.o); m.p. 119-132” (softens at 

9_i-9s’). [x]b3 +16.3’ (c 2, chloroform): I,:!: 3500-3300 (broad. OH and NH), 

1730 (04~). 1660 (.Qnidc I). 1530 I.bnlde II). and 1320cm- (Ok): n.m.r. dais 

(CDCI,): ‘I -I OS t I H. d, J Y Hz, NH). 4.62 (I H. d. J 3.5 Hz, H-l). 6.6 (3 H, OCH,). 

and 7.S-S.OS (IS H, J O&z and b,\c). 

rlwf. Colt. ic,r C13H,,N0,, H,O C. -t7 33; H, 6.39: N, _3 Xl Found: C. 47AY: 

H, 6.23; N. 2.29. 

t\fcrh~*l 2-iicelatttirlo-~,4-~ii-O-a~-c~~~l- 3-fit~os~~-_?-O-(2,_?.~.6-r~rra-O-ac-r~~I- 

8-~-~~!act~7p?,r~/r~~~~,~)-r-~-~~~~/~.o~~,~~~f~~~;~/~, (5). - A iolutlon of J (0.2 2) in anhydrous 

pjridine f6 ml) ucs treated v.irh acetic anhldrids (-! ml) for 36 h 31 room remperaluw. 

Evaporation, and co-distillation with toluene, produced a residue which crystallized 

from hcnzene-haanc to ,011r: 5, yield 0.19 g (55.31;); m.p. 172-175’ (softens at 

I IO-I 15’). [z]g3 -!-3b- (c I. chloroform): \ hBr 3130 ( NH), I750 (Ok). I66C (Amide I). rn?K --- 
1570 r.Xmide 111. nnd 133Ocm-’ (Ok): n m.r. data (CDCI,): T 4.42 (I H, d. J 

9 Hz. NH). 6.62 (3 H, OCH,). and 7.S-8.0s (?I H. 6 OXc and NXc). 

rl~?al. Calc. for C2,H2sN0,;: C. 43.91: H, 6.05; N. 2.15. Found: C. 49.71; 

H, 6.06, N, 1.53. 

Mtif/r~ I ~-~c~ranrirlo-_3-~~~~.~~,-~-O-~-~gal~r,o~~.r.~rfos?,~-~-~-~~1~~o~1~r~no.\/llc (6). 

- A solution of compound 4 (0.2 9) in methanol (3 ml) was treated with rrlcthylsmioe 

(0.7 ml) and isater (0.5 ml1 for 2-I h ;II -I’, nod e\aporatrd to dryness. The residue 

\Y;IS co-evaporated \rith roluene, and the resulting. v/bite residue crystallized from 

methanol-ether. to give chromatopraphically pure 6 (yield 0. II g. YY.39’5): m-p. 336 
-239;, [y]$ + 57.0’ (c I, water): I’,_% ‘.“I 3400 (OH), 3340 (NH), 1620 (Amide I). and 

1530 cm-’ (Amide 11): n.m r. data (hie,SO-rl,-D,O): 5 5.35 (I H. d. J 3.5 Hz. H-l), 

6.72 (3 H, OCH,). and S-IS (3 H, NXc) 

Inal. Colt. for C, iH27N0,, . H,O: C. 13.37: N, 7.03; N, 3.37. Found: C, 13.15; 
H, 7.16: N. 3.16. 

2-Ivldl~ I-[-r,+df -O-am r-l- f,~-ri,ti‘,o.~~.-3-O-i _$,3,-/,6-letra-0-acet_l.l-B-D-yafacto- 

p?‘rUtIoSl~/~-r-D-g/ltcoF~ ~atto[_“,l’:l._j]-_‘- orazolitle (7). - A solution of compound 4 

(0 S g) in a milturz of acetic anhydride t’S.6 ml), acetic acid (5.6 ml), and sulfuric acid 

(0.1 ml) was kept for 4s h at room temperature. II was then diluted with ice-cold 

dichloromsthnnz (50 ml), isashed br-ith ice-cold saturated sodium hydrogencnrbonntt 

solution and three rimes \\ith ice-cold water, dried (sodium sulfate), and evaporated; 

rraccs of acetic anhydride and acetic acid Liere removed by co-evaporation \v~rh 

toluene, to give 9 syrup (0.7 .g. S2.7S’o). t.l.c. (in solbent e, or/) of which showed two 

minor impurrric~: [r]A3 +Y 0” (c 3. chloroform) (lit.’ [r]b +5’); v”,‘,:’ 1715 (Ok), 

1670(C=N). and IX_i cm- ’ (OAc). lit.’ vrnIr 1740 (Ok), 1667 (C=N), and I735 cm - ’ 
(0.4~); n.m.r. data (CDCI,): r 4.04 (I H. d, J 6.5 Hz. H-l) and 7.9~SOS (31 H, 
6 O.Ac and C-CH,). 

Afelhyi ~-ac~rattti~fo-~,6-O-heir=~~fidettt~-_)-Cir’o\:~~-_~-O-(~,3.j,6-telr(I-O-ncet~~-~r-D- 

ttZUnttcip_~rutlo~.~~/)-r-D-g/t’CL,PI,mnosid~ (9). - A solution of 1 (3.0 ,g, S.2 mmoles) in 

1:I benzene-nitromethane (300 ml) was boiled until -40 ml of the solvent mixture 
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had disttlled off, and then cooled to W-55’. l~lcrcur~c c_vnnlde ( I .S7 g, - 6.2 mmoles) 

and a solution of ~.3,~.6-tztra-~-nc~t~i-~-o-mannopym~l bromtde (8, 2.5 g. 

-6.2 mmolss) in 20 ml of l:I benzene-nttromethane were added. and the mtxture 

was stirred for 2-t h at SO-55’ . Addtttonnl amounts of 8 (1.7 g. ~1 mmolcs) and 

mercuric cyantde ( I 2. -4 mmoles) were then added. and stirring was continued for 

another -10 h. The misture itas cooled, dtluted \iith bcnzcns (- 200 ml). trashed \tith 

saturated sodium hydrogcncarbonate solutton follo\\sd hy water until neutral, dried 

(sodium sulfate), and evaporated under dlmlnishcd prcssurc to a syrup \\htch \\as 

dissolv<d in bcnzcnc ( 100 ml). The solution was diluted lrith pcntane ( -400 ml) iiith 

stirring, and a semi-solid material appeared: the solvents were decxtted, and the 

residue was \rashsd v;ith pentane ( -CO ml). and dried. The residue (-4 g) was 

dissol\cd in benzene (35 ml). and the solution \\a~ dtluted wrth ether (- 100 ml) and 

pentane. with sttrrir,g The resulting ct->jtai, \iere liltered otf. and .\ashed v.tth ether- 

pentatre. to gi\e pure 9, y~r’ld 1.7 p (67.9?,1); m.p. 203-205’, [J]:” +-l-l- (r I, chloro- 

form). vet: 330 t NH), 1750 (Ok). 1650 (Amide I), ;550 (.4mide II), I240 (OAc), 

and 7;)0cm-’ (Ph). 

Arral Cnlc. for C,,H,,NO,; C. 55 17: H. 6.0!: N. 2.14. Found: C. 55.1 I; 

H. 5.21 : N. 3.04. 

!~leril I I l-aceraf,riLflo-‘-i/e/~.\~ -3-O-( _‘.3.~,6-rerrn-0-11~.~~1.~ I-z-D-tttatllIop_I ruttos~~~~)- 

a-D-gl~rcop~.rarrosi(/~ (IO). - .A solutton of 9 (2.5 g) in glacial acetic acid ( I10 ml) at 

100’ iv;Is diluted \\ith water (GO ml). The mt\ture \ia5 stirred for 40 mtn at 100’. 

cooled, and evaporated itr ~‘muo, and traceS of acetic acid Lvere removed by rqxated 

co-distillation Lvith ksater. The residue \\as extracted M ith chloroform, and the extract 

itas lilashed i!ith water. dried (sodium sulfate). and eiaporared to a syrup which 

crystallized from chloroform+tlwr-txxane. affording pure 9 (I.25 g, 53.S?0). m.p. 

IO?-101’, [Y]$ + 77. I” (c 0.76. chloroform): Y,.,_, hnr XSO-X20 (broad OH and NH), 

17-N (OAc), 1655 (Amide I), 1530 (Amide II), and 1225 cm- ’ (OAc); n.m.r. data 

(CDCI,): T 4.0 (I H. d. J, 9 Hz. NH), 6.6 (3 H, OCH,), and 7.S54.04 (15 H, 4 O.&c 

and I NAc). 

-fna/. Calc. for C,,H,,NO,,.H,O: C. 47.33: H, 6.39: N. Z JO. Found: C, 47.20: 

H, 6.09: N, 2.39. 

Il/,Vh I I ~-act~~ur~~~tf~~-~.6-r~~-O-a~~f~~~-~-~~~~o~~~~-~-O-(_),_?,~.6-I~lra-O-ace~1~~-~-D- 

r,ra~fnop?ranor~.I)-r-~-g/rrco~?~,rarrojrl/t~ (11) - A solution of 10 (0.2 g) tn pyrrdinz 

(6 ml) \\zs treated with XCIIC nnhydrtde (1 ml) for 36 h at room temperature. The 

mixture was processed as dcscrtbed for the preparation of 5, to give a syrup that 

crystallized from benzene-ether-heiane; recrystallized from chloroform+ther- 

hexane. it ,oa\e anslyricaily pure II (0.1s g. SO.Scb), m.p. IS&186”. [r]i3 +61.6’ 

(c 0.64, chloroform); vnra, _ ___ K6r 3’15 (NHj. 1750 (0.4~). 1615 (Amide 1). 1530 (Amide I[), 

and 1230 cm- ’ (0.4~): n.m.r. data (CDC13): r 4.25 (I H. d. J 9 Hz, NH), 6.63 (3 H, 

OCH,), and 7.S84.04 (31 H, 6 O.&c and NAc). 

AM. Calc. for C,TH39NO17: C, 49.92; H, 6.05; N, 2.15. Found. C. 49.93; 

H. 6.10; N, 1.93. 
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Jfeerh~~l ~-aceramido-,‘-deox)‘-3-O-r-D-nlonnop~~ranos~[-a-D-glucop~ranoside (12). 
- A suspension of 10 (0.2 g) in methanol (3 ml) was stirred with trietbylamlne 

(0.7 ml) and water (0.5 ml). The clear solution thus obtained (after 15-20 min) was 

kept overnight in a cold-room. Compound 11 was isolated as described for the 
preparation of 6, and crysfallized frcm methanol*:ther, yield 0.13 g (93.39/o). 

m.p. 275-276” (dec.). [,x]b” + 100.7” (c I, water); vif 3500-3240 (broad, OH and 

NH), !630 (Amide I), and IS70 cm-’ (Amide II); n.m.r. data (Me2SO-d,-D,O): 

r S.&I (I H, d, J 3.5 Hz, H-l), 6.54 (3 H, OCH,), and 8.14 (3 H. NAc). 

Anal. Calc. for C,SHZ:NO,, -0.5Hz0: C, 44.33; H. 6.94; N, 3.M. Found. 

C, M.39; H. 7.39; N, 3.01. 

Z-I\/ VIIJ I-[-l,6-di-O-ace~~~l-1,2-dideo.r~-3-O-(~,~~,~,6-fe~ra-O-acef~~~-a-D-ntatrtt~ 
p~~ratfosj~l)-lr-D-glucopyrano]-[ 1’,/‘:4,~~-2-osa,-ol~ne (i3). - Treatment of 10 (0.3 g) 

with a mixture of acetic anhydride (3.4 ml). acetic acid (2.8 ml), and cont. sulfuric 

acid (0.05 ml) for 48 h at room temperature, followed by processing as described for 

the preparation of 7, produced 13 as a colorless syrup, yield 0.35 g (82.7%). t.1.c. 

(solvent e, orf) of which showed minor impurities: [alA t39.5” (c I, chloroform); 

1’ ;;i I750 (OAc). 1670 (C=rUi, and 1225 cm- ’ (OAc); n.m.r. data (CDCI,): r 3.95 

(I H, d, J 6.0 Hz, H-l) and 7.8-5.0 (21 H, 6 OAc and C-CH,) (OCH, and NH 

soups absent). 

, 6- (Benz_~~lo.rrlcarbon~~iamino)l~e.~.~.l ‘-acelanlido-2-del,.~~.-Q,6-0-(p-nzerho.rl - 
ben~.l.lidene)-B-D-glucop?~ranoside (15). - A mixture of 6-(benzylosycarbonylamino)- 

hexyl 2- scetamido-2-deosy-/3-o-glucopyranoside (14) (4.0 g), anhydrcus zinc chloride 

(4 g), and p-methoxybenzaldehyde (40 ml) was shaken for 3 days at room temperature, 

and then stirred with ether and cold wafer, and filtered. The solid was washed wirh an 
excess of cold water, air-dried, and recrystallized from rV,N-dimethylformamide- 

tfaater, to give pure 14, yield 3.2 g (66X), m-p. 210-212”. [‘z];” -50.3” (c I, IV& 

dimetbylformamide): 112:: 3460 (OH). 3340 (NH), 1690 (C=O of NHCOCH,Ph). 

1630 (Amide I). 1550, I520 (Amide II), and 700 cm- ’ (Ph). 

Anal. Calc. for CJ,,HJr,NZO,: C, 62.91; H, 7.04; N, 4.89. Found: C, 62.82; 

H, 7.25; N. 4.77. 

6-(B~n~~los3.carbotl~,fanlino)ilt~.~~.~ 2-aceramido-.?-deoxy-3-O-(1,3,4,6-rerra-O- 
acel.l~/-~-D-ga/acfop_]~ranos~~~)-~-D-g~ucop~~runoside (17). - A solution of compound 15 

(1.71 & -3 mmoles) in I:I benzene-nitromethane (200 ml) was boiled until -40 ml 

of the solvent mixture had distilled OK. The mixture was stirred at X3-60” while 

mercuric cyanide (0.76 g, -3 mmoles) and bromide 2 (I.25 g, -3 mmoles) in I:I 

benzene-nitiomethant (IO ml) were added. Xfter 24 h, the same amounts of bromide 2 

and mercuric cyamde were introduced. and the reaction was allolled to proceed for 

another 36 h at 5S-60”. The mixture was then processed as described for the prepara- 

tion of 3. The residue obtained from benzene-ether-pentane crystallized from 

chloroform-pentane, to give 16. yield 2.0 g, m-p. 123-I 27-, [ali - I .8” (c I. chloro- 

form): vg: 3300 (NH), !750 (OAc), 1660 (Amide I), 1550 (Amide II), 1230 (OAc), 

and 700 cm-’ (Ph). The compound was used for the next step without purification. 
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A solution of compound i6 (I p) in dilute acetIc acid (600,;. 100 ml) was stirred 

for 40 min at 100” and evaporated, and the mikturc was processed as described for the 

isolation of 4, to give 17 as crystalline material (from chloroform-ether), yield 0.5 g 

(41.7o.L, based on 14). m.p. 1X-116’, [g]$ + I 1.1; (c 0.85, chloroform); v:!: 3480 

(OH), 33oC (NH), 1750 (Ok), 1635 (Amide I), lS50-1530 (Amide II). 1235 (Ok), 

and 700 cm - ’ (Ph). 

.-Inn/ Calc. for C36H52N201 7 -H,O: C. 53.84: H, 6.75: N. 3.49. Found: 

C. 53.78; H, 6.66; N, 3.25. 

6-( Ben-_rV~v~~corbon> fonritro)lre~~r~l _‘-ac~~~anridoo-~,6-di-O-a~e~~~l-2-~leorr~-3-0- 

( 2,3,~,6-Ie/ru-O-acer~~-~-D-~~alacio~~r~n~~.s_~~i)-~-D-gllrco~~~ra~osrtle (181. - A solution 

of 17 (0.2 g) in a mixture of pyridine (1 ml) and acetic anhydcide (2 ml) i!as kept for 

2-l h nt room temperature. and then evaporated under diminlshtd pressure; traces of 

ace& anhydride and pyridine \rere removed by co-distillatioo with toluene. A 

solution of’ the residue in chloroform ( -30 ml) was washed with wnter, dried (sodium 
sulfate), treated with carbon black, and filtered through a Celite pad. Evaporation ?f 

the filtrate pave a syrup which, on co-evaporation with toluene, followed by evapora- 

Lion with ether, and drying under vacuum. aWorded 18 as a hygroscopic soiid. 

[6]i3 +0X (c I. chloroform); rkx 34lO (Ni-l), 1750 (Ok), 1660 (Amide I), l55O- 

I530 (Amide II), I230 (Ok), and 700 cm - ’ (Ph). 

SJrr1heri.s 01‘ 18 from 7. - A solution of oxazol~ne 7 (0 1 e) and 6-(beozyloxy- 

carbonylamino)-I -heunnol ._ I’ (0 3 g) in I:I nitromethane-toluene (IS ml) was heated 

ar IX&-130’ in the presence of a catalytic amount of p-toluenesulfonic acid (7 mg). 

When 5 ml of the sollent mixture had distllkd ofT(afier - I h). an additional amount 

of catalyst (5 mg) was added. and the reaction was continued at the same icmperature 

for another 30 min. The mixture wan then cooled, and the acid was neutralized with a 

few drops of pyridlne. The solution \!as einporated to a syrup which was stirred with 

water. and extracted with chloroform (~30 ml). The extract was washed with ilater, 

dried. and filtered. The filtrate was trated with carbon black. thz suspension filtered. 

and the filtrate evaporated to a syrup (-0.6 g), t.1.c. (solLent e orf) of which showed 

the presence of 18 as the major component. The syrup was dissolved in chloroform. 

and the solution applied to a column (2 x 25 cm) of SIIIC~ 24. E!ution was performed 

u ith chloroform (- 250 ml), follolred by IO: IO: I chloroform-ether-methanol to elute 

the desired material (18) The fractions containing 18 were combined, and evaporated 

to ;1 syrup which. on co-sLaporation with toluene followed by co-evaporation v.ith 

ether and drying under vacuum. afforded compound 18 (0.35 p., 62X), [q]z - i.5’ 

(c I, chloroform); identical with 18 on the basis of t.1.c. and infrared studies. 
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