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Selective tosylatlon of methyl 2-benzamldo-2-deoxy-a-D-glucopyranoslde m 
pyrldme at room temperature affords’ a mixture of the 6-sulpho?ate and the 3,6- 
and 4,6-dlsulphonates. Conditions have now to be sought for an Improved yield of 
the 6-sulphonate which could be an important mtermedlate In the synthesis of 
2-ammo-2,6-dldeoxy-D-glucose (D-chmovosamme) derlvatlves, previously Isolated 
from bactenal polysacchandes’ and syntheslsed by the ammo mtrde method from 
5deoxy-L-arabmose3 and also from a 6-sulphonate denvatlve by Iodide displacement 
and subsequent reduction4 The converslon of the 6-sulphonate mto other 6-substltu- 
ted denvatlves and mto unsaturated, exocychc vinyl ethers has also been Investigated 
m view of their potential Importance as synthetic and blologcal mtermedlates m 
medlcmal chemistry 

Treatment of methyl 2-benzamldo-2-deoxy-a-D-glucopyranonde5 with toluene- 
p-sulphonyl chloride m pyrldme at - 10” afforded a syrupy product which, on acetyla- 
tlon, gave crystalhne methyl 3,4-d~-O-acetyl-2-benzam~do-2-deoxy-6-O-tosyl-a-D- 
glucopyranoslde (1) m 39% overall yield The 6-sulphonate 1 underwent nucleophlhc 
displacement with sodmm lodlde m butanone to @ve the 6-deoxy-6-lodo compound 2 
Slmllarly, with sodium azide m a nuxture of butanone and N,iV-dlmethylformamlde, 
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I gave the 6-azido-6-deoxy denvative 3, a precursor of 2,6-diammo-2,6-dldeoxy-D- 
glucose denvatlves6 

Reductive dehalogenation of the 6-iodo denvative 2, either by shakmg with 
Raney mckel m the presence of tnethylamine m an atmosphere of hydrogen, or by 
refluxmg plrlth excess of Raney mckel rn ethanol, gave the corresponding 6-deoxy 
compound 4_ 

Ehmmation of hydrogen iodide from the 6-lodo denvatlve 2 and from 2-aceta- 
mxdo-1,3,Ptn-O-acetyl-2,6-dldeox6-lodo-~-D-glucopyranose4, by treatment with sll- 
ver fluonde m pyndine’, afforded the exocychc vmyl ethers methyl 3,4-dl-0-acetyl-2- 
benzamldo-2,6-dldeoxy-or-D-xylo-hex-5-enopyranoslde (5) and 2-acetamldo-1,3+trr- 
0-acetyl-2,6-dldeoxy-/I-D-xylo-hex-Senopyranose (8) Hydrogenation of the 5-ene 
8, usmg platmum oxide as catalyst, Sorded exclusively 2-acetamldo-1,3,4-tn-O- 
acetyl-2,6-dideoxy-j?-D-glucopyranose4 (9) The absence of the L-RIO Isomer showed 
that hydrogenation had occurred exclusively by axial attack at C-5, as observed m 
smular cases’ 

The structure of the 2,6-dldeoxy-2-benzamldo denvatlve 4 was confirmed by 
relating it to the known4 2-acetamldo denvatlve 9 Sapomficatlon of 4, followed by 
acetylatlon, gave methyl 2-acetamido-3,4-di-O-acetyl-2,6-dldeoxy-cr-D-glucopyrano- 
side (10) Treatment of 2-acetamldo-I ,3,4-tn-0-acetyl-2,6-dldeoxy-/I-D-glucopyra- 
nose (9) with cation-exchange resm (Hf form) m bolhng, dry methanol, with subse- 
quent reacetylation, gave the methyl cr-D-glucoside 10, which was identical with that 
obtained by the preceding route 

EXPERIMENTAL 

The genera1 experimental data are as described previousIy” 
Methyl 3,4,6-tn-O-acetyl-2-benzai72rdo-2-deoxy-cr- - Methyl 

2-benzamldo-Z-deoxy-a-D-glucopyranosIde’ (1 5 g) m pyndme (30 ml) was treated 
with acetlc anhydride (5 ml) at room temperature for 24 h After addition of a little 
water, the solution was concentrated, and a solution of the syrupy residue m chloro- 
form was washed successrvely wrth 2~ hydrochlorrc acid, water, aqeuous sodium 
hydrogen carbonate, and water The pyndme-free chloroform solutxon was dried 
(Na,SO,) and concentrated to a syrup wlch gave the tri-acetate (1 6 g, 74%), 
m p 109-110” (from ethanol), [& i- 122 8” (c 1 25, methylene chloride) (Found 
C, 57 0, H, 6 0, N, 3 3 CZOHz5N09 talc C, 56 6, H, 6 0, N, 3 4%) 

Methyl 3,4-dr-O-acet3~i-2-ben~~ldo-2-deo-~-6-O-tosyi-a-D-giucopyranoslde (1) 
- To a cooled (- loo) solutron of methyl 2-benzanudo-2-deoxy-a-D-glucopyranowde’ 
(7 g) m pyndine (I 50 ml), a solution of toluene-p-sulphonyl chlonde (8 2 g) m pyndme 
(20 ml) was added dropwlse durmg 0 5 h The reactlon n-uxture was then stored at 
-5” for 24 h A httle ice-water was added to decompose the excess of toluene-p- 

sulphonyl chloride, and after storage for 1 h at room temperature, the solution was 
concentrated A solution of the syrupy residue m chloroform was washed successively 
with 2bz hydrochlonc acid, water, aqueous sodium hydrogen carbonate, and water, 
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dned (Na,SO& and concentrated The resultmg, dry syrup was actylated m pyrtdme 
(50 ml), usmg acetrc anhydnde (4 ml) at room temperature for 24 h The reactron 
mixture was poured on to Ice-water and extracted with chloroform, the extract was 
concentrated, and the restdue was taken up agam m chloroform The traces of pyn- 
dme were removed as described prevlousiy to grve (from ethanol) the 6-sulphonate 1 
(7 g, 39%), m p 129-131 O, [a]o + 115 6” (c 1 43, chloroform) Found C, 55 6, H, 5 4, 
N, 2 6, S, 6 0 C,,H,,NO,$ talc C, 56 1, H, 5 4, N, 2 6; S, 5 9%) 

N m r data r 5 3 (d, 1 proton, Jr ,z 3 5 Hz, H-l), 5 6 ( 1 proton, J2,3 9 3 Hz, 
H-2), 4 72 (t, 1 proton, J 3 4 9 3 Hz, H-3), 5 06 (q, 1 proton, J4 5 8 2 Hz, H-4), 5 94 
(m, 2 protons, H-6, H-6’), 3 7 (d, 1 proton, JNH CH 9 3 Hz, H-N), 6 69 (s, 3 protons, 
OMe), 7 56 (s, 3 protons, Me-Ph), 8 02 and S 07 (s, 6 protons, 2Ac) 

MethyZ 3,4-dr-O-acetyZ-6-a~Ido-2-be~l~~ldo-2,6-dtdeoxy-a-~-gt~icopyrano~lde (3) 
- A solutton of the 6-sulphonate I (1 g) m butanone-NJ%drmethylformamrde 
(50 ml, 10 I) contammg sodmm aztde (500 mg) was heated at 105” for 40 h T 1 c 
(ether-lrght petroleum, 3 2) mdtcated a fast-movmg product The sodmm toluene-p- 
sulphonate was filtered off, the filtrate was concentrated to dryness, and the traces 
of N,N-drmethylformamtde were removed by stormg at 30” zn uamo A soiutron of 
the restdue m chloroform was washed with water, dned (Na,SO,), and concentrated 
to a syrup, whtch gave the 6-aztde 3 (700 mg, S9%), m p 101-102” (from ether-hght 
petroleum), [aID + 124 6” (c 1 93, chloroform) (Found C, 53 4, H, 5 4, N, 13 6 
C,sH,,N,OY talc C, 53 2, H, 5 4, N, 13 8%) 

N m r data r 5 22 (d, 1 proton, J1 2 3 7 Hz, H-l), 4 72 (t, 1 proton, J3 4 9 7 Hz, 
H-3), 5 02 (t, 1 proton, Jd 5 9 7 Hz, H-4), 6 15 (sx, 1 proton, J5 6 4 9 Hz, H-5), 3 7 
(d, 1 proton, JNHCH 9 7 Hz, H-N), 6 62 (.s, 3 protons, OMe), 7 98 and 8 07 (s, 6 
protons, 2 AC) 

Methyl 3,4-dr-O-acetyl-2-benzanlIdo-2,6-d~deoxy-6-lodo-~-~-g~~~copyra~os~de (2). 
- A solutron of the 6-sulphonate 1 (2 g) m butanone (50 ml) contammg sodmm 
xodtde (1 5 g) was refluxed for 24 h Precipttated sodmm toluene-p-sulphonate was 
filtered off, and the filtrate concentrated to dryness The restdue was partlttoned be- 
tween water and chloroform, and the organm layer was washed wtth aqueous sodium 
thtosuiphate and water, dried (Na2S0,), and concentrated to gave the 6-todo derlva- 
ttve 2 (1 8 g, 95%), m p 144-145” (from ethanol-light petroleum), [a],, + 101 5” 
(c 2 0, chloroform) (Found C, 44 0, H, 4 5, I, 26 0, N, 3 1 C,,H,,INO, talc 
C,440,H,45,1,259,N,285%) 

N m r data r 5 11 (L!, 1 proton, J1 t 3 2 Hz, H-l), 5 46 (sx, 1 proton, J2 3 9 7 Hz, 
H-2), 4 9s (t, 1 proton, J3,4 9 7 Hz, H-3), 6 7 (2 protons, H-6 and H-6’), 3 59 (d, 1 
proton, Jm CH 9 7, H-N), 6 5 (s, 3 protons, OMe), 7 9 and 8 0 (2s, 6 protons, 2 AC) 

MefhyZ 3,4-dr-O-acetyI-2-ben=anudo-2,6-dtdeo~y-a-~-gIi~copyranostde (4) - (a) 
A solution of 2 (1 g) m ethyl acetate (10 ml) contammg tnethylamme (0 11 ml) 
was hyarogenated m the presence of Raney mckel at room temperature and normal 
pressure T 1 c (ether-hght petroleum 1 1) reveaIed that the reaction was complete 
after 24 h The catalyst was filtered off and the filtrate concentrated to dryness A 
solutton of the residue m chloroform was washed successtvely wrth 2&r hydrochlortc 
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acid, water, aqueous sodmm hydrogen carbonate, and water, dned (Na,SO,), and 
concentrated The syrupy residue gave 4 (550 mg, 73%), m p 123-124” (from ether- 

light petroleum), [a]n + 146 6” (c 3 54, methylene chloride) (Found C, 59 4, H, 6 4, 
N, 4 0 CIBH,,NO , talc C, 59 2, H, 6 3, N, 3 8%) 

N m r data f 5 23 (d, 1 proton, J 1 2 3 3 Hz, H-l), 5 61 (SX, 1 proton, J2,3 
9 5 Hz, H-2), 4 67 (t, 1 proton, J3 4 9 5 Hz, H-3), 4 08 (t, 1 proton, J4,5 9 5 Hz, H-4), 
6 17 (0, 1 proton, J, 6 6 3, H-5), 3 57 (d, 1 proton, JNH ,-- 9 5 Hz, H-N), 6 61 (s, 
3 protons, OMe), 8 79 (d, 3 protons, J5,6 6 3 Hz, Me-5), 7 93 and 8 01 (s, 6 protons, 
2 AC) 

(b) A solution of the 6-lodo derlvatlve 2 (500 mg) m ethanol (50 ml) was re- 
fluxed wltn freshly prepared Raney mckel (ca 3 g) for 5 h The catalyst was filtered 
off and the filtrate concentrated to dryness The residue was partltloned between 
water and chloroform The orgamc layer was dried (Na,SO,) and concentrated, 

and the residue was crystalhsed from ether-light petroieum to give 4 (250 mg, 73%) 
Methyl 3,4-dr- O-acet3 I-2-ben=amrdo-2,6-drdeoxy-cr-D-xylo-hex-S-enopyranoszde 

Q - A mixture of the 6-lodlde 2 (2 g) and anhydrous sliver fluonde (2 g) m pyndme 
(15 ml) was shaken at room temperature for 20 h The reaction mixture was then 
diluted with ether and the supernatant layer decanted The morgamc residue was 
extracted with ether, and the combmed extracts were filtered through “Hyflo”, 
dlatomaceous earth The filtrate was concentrated by co-dlstillatlon with toluene, 
and the traces of pyndme were removed by stormg overmght at 30” zn taczto A 
solution of the residue in ether was decolourlsed by passage through a small column 
of slhca gel and then concentrated to afford the 5-ene 5 (600 mg, 42%), m p 
118-l 19” (from ether-hght petroleum), [or],, + 118” (c 1 65, chloroform) (Found 
C, 60 2, H, 6 1, N, 3 9 C1sHz1N07 talc C, 59 5, H, 5 8, N, 3 9%) 

N m r data 7 5 14 (d, 1 proton, Jl,Z 3 1 Hz, H-l), 4 73 (t, 1 proton, J3,4 

9 5 Hz, H-3), 4 45 (d, 1 proton, J4 5 9 5 Hz, H-4), o 3 6 (d, 1 proton, JNH CH 9 5 Hz, 
H-N), 6 6 (q 3 protons, OMe), 7 88 and 8 03 (s, 6 protons, 2 AC) 

2-Aceta7izzdo-I,3,4-trz-O-acetyZ-2,6-dzdeoxy-~-~-~y~o-hex-5-enopyranose (8) - 

A solution of 2-acetamldo-l,3,4-tn-O-acetyl-2,6-dldeoxy-6-iodo-/l-D-glucopyrano- 
side4 (2 g) m pyndme was shaken with anhydrous sliver fluoride (2 g) at room temper- 

ature The reactlon was worked up as described previously to give 8 (1 g, 70%), 
m p 197-198” (from ethanol), [a],, -37” (c 1 0, chloroform) (Found C, 50 9, H, 5 7, 
N, 4 35 C14HlgNOs talc C, 51 1, H, 5 8; N, 4 25%) 

Nmr data r4l(ril,proton, JIZ 5 5 Hz, H-l), 5 58 (0, 1 proton, J, 3 7 2 Hz, 
H-2), 4 93 (t, 1 proton, J 3 4 7 2 Hz, H-3), 4 44 (d, 1 proton, J4 5 7 2 Hz, H-4), 3 62 
(d, 1 proton, JNH,CH 9 3 Hz, H-N), 7 84, 7 88, 7 91, and 8 01 (s, 12 protons, 4 AC) 

H-4 showed allyhc long-range couphng’” I1 

2-Aceta~?zzdo-I,3,4-trz-O-acet)tl-2,6-dzdeo~y-~-~-gZz~copyra~ose (9) - A solu- 
tlon of the 5-ene 8 (1 g) m ether (70 ml) was hydrogenated m the presence of Adams’ 
platmum oxide catalyst at room temperature and normal pressure T 1 c (chloroform- 
acetone, 4 1) indicated that the reactlon was complete after 20 h. The catalyst was 
filtered off and the filtrate concentrated to @ve the 2,6-dldeoxy denvative 9 (600 mg, 
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60%), m p 213-214” (from ether-light petroleum), [a]n + 14S” (c 1.0, chloroform), 
ht 4 m p 209-210”, [& + 17 5” (c I 0, chloroform) 

N m r data, z 4 26 (d, 1 proton, J1,2 8 7 Hz, H-l), 5 69 (q, 1 proton, .J2 3 
9 6 Hz, H-2), 4 76 (t, 1 proton, J3 4 9 6 Hz, H-3), 5 1 (t, 1 proton, J4,5 9 6 Hz, H-4), 
3 67 (d, I proton, JNH cH 9 7, H-N), 8 23 (d, 3 protons, J 6 4 Hz, Me-5), 7 86, 7 9, 
8 01, and 8 04 (.s, 12 protons, 4 AC) 

Methyl 2-acetamido-3,4-0-acetyl-2,6-drdeoxy-a-D-glucopyranoslde (10) - (a) A 
solution of the Zbenzamxdo denvative 4 (500 mg) m M sodmm hydroxide (50 ml) 
was heated at 115” for 19 h The cooled solutlon was then extracted with chloroform 
contmuously for 20 h, and the extract was washed with water, dried (Na,SO,), 
and concentrated The dry syrup was acetylated m the usual way with pyrldme-acetlc 
anhydnde, at room temperature for 24 h, to gve the 2-acetamldo derlvatlve 10 
(148 mg, 39%), m p. 150-151” (from ether-hght petroleum), [a]o + Ill 1” (c 1 07, 
chloroform) (Found C, 51 6, H, 6 6, N, 47 C,,H,,NO, talc - C, 51 5, H, 6 9, 

N, 4 6%) 
N m r data z 5 36 (d, 1 proton, J1 z 3 4 Hz, H-l), 5 74 (sx, 1 proton, J2 3 

9.4 Hz, H-2), 4 83 (t. 1 proton, .i3,4 9 4 Hz, H-3), 5 19 (t, 1 proton, J4,5 9 4 Hz, H-4), 

4.14 (d, 1 proton, JNH CH, 9 4 Hz, H-N), 6 62 (s, 3 protons, OMe), 8 82 (c!, 3 protons, 
J5,6 6 1 Hz, Me-5), 8 0, 8 01, and 8 05, (s, 9 protons, 3 AC) 

(b) A solution of the 1,3,4-tr~acetate 9 (1 2 g) m dry methanol contaming Amber- 
hte IR-120 (Hf) resm (10 g) was refluxed for 48 h The resm was filtered off, and the 

titrate was concentrated and dned overmght at 30” IIZ vamo The residue m pyrldme 
(20 ml) was then treated with acetic anhydnde (6 ml) at room temperature for 24 h 
The reactlon was worked up as described previously to gve a syrup which, on crystal- 
hsatxon from ether-hght petroleum afforded 10 (SO0 mg, 73%), m p and mzxed 
m p 150-151”, [a], +112” (c 1 4, methylene chloride) The n m r. spectrum was 
ldentrcal with that of the product from (a) 
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