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ABSTRACT 

Several azrdo derivatrves of aldostdes, havmg tosyloxy, hydroxy, and deoxy 
neighbourmg-groups, have been treated with hydrazme, wrth Its hydrate, and wrth 
methylhydrazme In general, complex mixtures of products resulted, and rt IS postu- 
lated that these were formed by simple reduction of the azrdo group to amme, and 
by decomposition of an Intermediate di-amide derivative which gave olefins or 
deoxy compounds 

INTRODUCTION 

In earlier papers1 2, some observations on the reactions of hydrazme with 
azido sugars were reported More-detailed exammation of the reactions with a wrder 
variety of azrdo sugars has now shown that they are much more complex than was 
prevrously believed, especially for those compounds bearing an equatorial azrdo 
group All the compounds studied had the azrdo group attached to C-2 or to C-3 of 
a methyl 4,6-O-benzyhdene-cr-D-glycopyranoslde (rrans-fused serves), so that there 
was certainty of the conformatron of the startmg materrals Parallel experiments were 
camed out, m some cases, with hydrazme hydrate and with methylhydrazme 

RESULTS AND DISCUSSION 

In many of the reactions, complex rmxtures of products resulted and these were 
generally separated by preparatrve thm-layer chromatography The results obtamed 
are summarrzed m Tables I-VI, and no other descnption of them wrll be grven, apart 
from m the Experrmental sectron Two of the common products were the unsaturated 
sugar 7 and its drdeoxy analogue 8 It was shown that 8 can be denved from 7 If the 
reactron 1s camed out m an Thus, a 30-mm reflux of a solutxon of 7 in hydrazine gave 

*Part XXVII B E Damon and R D Guthne, J. Chem Sot , PerAm I, (19i2) 656 

iTo whom enquines should be addressed 
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23% of 8, whereas under a mtrogen atmosphere only a 3% converston occurred 
The reductron of 7 by hydrazme m air IS beheved to be due to the formatton of dr- 
rmtde Z~L sziu Compound 8 was unaffected by borlmg hydrazlne m an All the reactions 
described m Tables I-VI were can-red out m an atmosphere of atr, unless otherwise 
stated. 

R 

, R=OTs 4 R=OTs 
2 R=OH 5 R=OH 
3R==H 6 R = OCYPh 

7 8 9 ii 

10 

The findings reported m the Tables can be generahsed as follows 
(z) With an axzal aztdo group and a nerghbourmg, axrally sttuated, good leavmg- 

group (e g l), the correspondmg olefin was formed as the predommant or only prod- 
uct Carrying out such reacttons m the presence of a varrety of substances fatled to 
trap any actrve mtermedrates When the axzal aztdo group was adJacent to an axtally 
situated poor leaving-group, such as a hydroxyl group (e g 2), or adJacent to a methyl- 
ene group (e g 3), the reactton was complex For both types, the 1,Zolefin and the 
reductron product (Ns +NH,) were amongst the products, as well as the compound 
arrsmg from loss of the aztdo group (Ns +H) In the audo-hydroxy case (e g 2), 
the 2,3-olefin was also a product 

(IL) With an eqzzatorzaz avdo group and a vlcmal equatorzal group, ehmmatlon 
of the latter dtd not occur, and the products resulted from the N,dNH, and N,AH 
conversrons 

(ziz) czs-Systems havmg an equarorzal avdo group gave complex muttures of 

unsaturated compounds and those resultmg from Na+NH, and Ns+H changes 

11 R= OTs 14 R=OTs 

12 R= OH 15 R=OH 

13R= H 
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R 

16 R=OH 
17 R=H 

19 R= OTs 
20R= OH 

The reduction mode (I e N3+NH,) IS exphcable from the known propertles 
of hydrazme, but the mterestmg features are the ehmmatlons and the N,+H con- 
version The results m Tables I-VI can be ratlonahsed If It IS consldered that two 
reactlon pathways are operating simultaneously These are firstly the reduction 
pathway, and secondly some other pathway (more than one can be envisaged) 
~nvolvrng a dl-xmlde structure (R-N = N-H) as an mtermedlate; a possible pathway IS 

shown m Scheme A When m an axial ntuatlon, and next to an axial substltuent, 
the azlde group would tend to ehmmate (Scheme B), thus, 1, where the leavmg groups 
could be tosyIoxy or methoxy, gave the expected olefin 7, whereas 2, where the avde 
group IS flanked by two possible leavmg-groups of snmlar character (I e hydroxy 

and methoxy), gave both possible olefins When the mtermedlate was m other situa- 
tlons, It could react m a “Wolff-Gshner manner” (Scheme C) to give the corre- 

SCHEME A Q 
N=fi 

sug--N-z=: NH2NH2 / 

sug-N\$H_NH 

I 2 

N-_N 

Sug-N\NH NH3- 

SCHEME B 

N2 + Xe 
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evaporation by co-dzstzllatzon with water to @ve the product which was subjected 
to chrolmatography 

(a) MethyZ2-azzdo-Q,6-O-benzylzdene-2-deoxy-3-O-tosyZ-~-D-al~ropyr~oszde3 (1) 
[Hydrazme (5 ml), 1 (OS g)] The crystalhne product (253 mg) was shown by t I c 

to be a mzxture of methyl 4,6-U-be~hdene-2,3-dzdeoxy-ar-D-erythro-hex-2-enopyra- 
noslde Q, m p 116-l 17”, and methyl 4,6-O-benzyhdene-2,3-dldeoxy-a-D-erythro- 
hexopyranoszde (S), m p 83-84”, m yzelds of 81 and 13%, respectively (n m r. analysts) 

TABLE I 

REACtIONS OF METHYL 2-Az~Do-4,6-0-BENZnr~-2-DEOXY-3-O-TOSYL-OI-D- 

ALTROPYRANOSIDE (1) W3TH HYDFCAZlNES 

Condt tlons Products 

7 (%) 8 (%) Other 

NH,NI& + ar 
(to cessation of effervescence) 
NH2NHz +a~ 

(IO-rzun refiux) 
NH,NHI + air + heptane 
(2-h reflu) 
NH,NH, +a~r+propan-l-01 
(2-h reflux) 

NHzNH2 + au +pyndme 
(2-h reflux) 
NHJVHZ Hz02 
(4-h reflux) 
PhNHNHz +N, 
(4-h a~ 100”) 
MeNHNH2 

91 

81 

87 

84 

81 

81 

0 

71 

a 

13 

= 

P 

n 

Stating matenal (99%) 

Epmune gb (22%) 

“Saturated product was not mvestIgated *After exposure of 9 to refiuxmg NHzNHZ for 10 mm, 99% 
of stating matenal was recovered 

(b) Methyl2-azzdo-4,6-O-benzylrdene-2-deoxy-cc-D-aitropyra~oszde3 (2) [2 (1 5 g), 

hydrazme (25 ml), 20 mm at refiux] The colourless syrup was fractionated by p I c 
(benzene-chloroform, 1 1,3 passes, 2 3,2 passes; l-3,2 passes, and then chloroform- 
methanol, 95 5, 2 passes) to ave four bands A-D. Band A (95 mg) contained (t 1 c 
and n m r ) compounds 7 and 8 in a rat!0 29 71, z e m yzelds of 2 and 6%, respectively 
Band B (148 mg) was zdentzfied as 4,6-O-benzylidene-D-alla1 (16) (13%), m p 
82-83”, [aI’D” +201” (c 0 6, ethanol); ht 6 m p 84-84 5”, [a];’ +210” (c 044, 
ethanol) Band C (648 mg) was shown to be methyl 4,6-O-benzyhdene-2-deoxy-a-D- 
rzbo-hexopyranoslde (50%), m p 127-128”, bt 7 m p 126-129” Band D (260 mg) 
gave methyl 2-armno-4,6-O-benzylzdene-2-deoxy-a-D-altropyranoszde (17%), m p 
168-170”, ht * m.p 168”, and two minor components. 

(c) MethyZ 2-azido-4,6-O-benzylzdene-2,3-dzdeoxy-or9 

(3) P (0 5 .& hyd razme (5 ml)] P I c (benzene, 4 passes; followed by benzene-chloro- 
form, 9:1, 2 passes) gave four bands A-D Band A (36 mg) was Identtied as the 

Carbohyd Res, 24 (1972) 11-22 
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3-deoxy-1-ene denvatlve” 17 (10%) Band B (106 mg) was rdentlfied as the 2,3-dldeo- 
xy compound (8) (28%) Band C (22 mg) conslsted of three components that were 
not further mvestlgated A portlon (240 mg) of band D (256 mg) was re-chromato- 
graphed (chloroform) to Bve bands D I to D 4 Three of these (2 mg, 3 mg, and 
20 mg) were not considered further The tkrd fastest band, D 3 (215 mg), was re- 
chromatographed (chloroform, 2 passes, then chloroform-methanol, 99 1) to give 
two bands D 3’ and D 3”, the first of whch (4 mg) was Ignored Band D 3” (156 mg) 
was ldent&ied as methyl 2-amlno-4,6-O-benzylidene-2,3-dldeoxy-a-D-arablrto-hexopy- 
ranoslde (36%), and was further charactensed as Its N-acetyl denvatlve, m p 
17P175”, lit v m p 174-175” 

(d) Methyl 3-az~do-4,6-0-benz~~l~de~e-3-de~xy-2-O-to~yi-~-~-alt~o~y~~~o~~~e~ 

(4) [4 (1 g), hydrazme (10 ml)] P 1 c (benzene-chloroform, 1 1,3 passes) gave band A 
(320 mg) which was shown by n m r to be a mixture of 7 and 8 m a ratlo of 3 1 
Further elutlon (benzene-chloroform, 3 7, 2 passes) and removal of band B gave 
24 mg of 8, thus the yield of 7 was 42% and that of 8, 22% Further elutlon (ether) 
gave band C (3 mg) which was Ignored, and band D (209 mg), m p 152-154”, ldentl- 
fied, after recrystalhsatlon from propan-2-01, as 10 (36%), m p 155-156”, ht 3 m p 
156-157” 

TABLE II 

REACTIONS OF METHYL ~-AZIDO-~,~-O-BENZYLIDENE-~-DEOXY-’)-O-TOSYL-(X-D-ALTROPYRAP*OSIDE (4) 

IVITH HYDRAZINES 

CoJldltloJ1.S Products 

(7) (%I (8) W) (10) (%)" 

NHINHz 
(10 mm) 

CH3NHNH2 
(3-h reflex) 

42 22 36 

49 0 45 

aExposum of 10 to refluxmg hydrazme for 10 mm left 62% of startmg matenal, 7 and 8 were not 
formed 

(e) Methyl 3-azrdo-4,6-0-bezzzyIrde~ze-3-deoxy-a~~-altropyrazzoszde3 (5) [J (0 5 g), 
hydravne (5 ml)] P 1 c of the mixture was carried out as for compound 2, to give 8 
(6%), methyl 3-ammo-4,6-O-benzylldene-3-deoxy-a-D-altropyranoslde (63%), m p 
185-187” (ht I1 m p 188”), and methyl 4,6-0-benzyhdene-3-deoxy-a-D-rrbo-hexo- 
pyranoslde (7%) No unsaturated compound 7 was detected 

(f) Methyl 3-azzdo-2-O-benzyI-4,6-O-benzylzdene-3-deox~-a-~-altropyran~szde 
(6) [6 (1 g), hydrazme (10 ml)] P 1 c (benzene-chioroform, 1 1) gave band A (146 ,mg), 
shown (n m r ) to be a mixture of 7 (12%) and 8 (4%) Further elutlon (ether) gave 
band B (708 mg), a portlon of which was re-chromatographed (chloroform-ethanol, 
25 5,2 passes) to sve syrupy methyl 3-ammo-2-O-benzyl-4,6-0-benzyhdene-3-deoxy- 
cr-D-altropyranoslde (67%), characterlsed as its N-acetyl denvatlve, m p 171-172” 

Carbohyd. Res ,24 (1972) 1 l-22 



AzrDo SUGARS 17 

(g) MerbyI 4,6-O-benzyI~dene-2,3-dzdeoxy-cc-D-erythro-l~ex-2-enopyrano~rde (7) 
(I) In an atmosphere of azr The unsaturated sugar (490 mg) was heated under reflux 
with hydrazme (5 ml) for 30 mm Water was added to the solution which was 

worked up m the usual manner Recrystalhsatlon of the product from ethanol gave 
white crystals (450 mg) which contamed two close-movmg components (t 1 c), 
correspondmg to 7 and methyl 4,6-O-benzylrdene-2,3-dldeoxy-a-D-erythr 
noslde (8) In yields (n m r ) of 70 and 23%, respectively 

(II) I. an atmosphere of nztrogen This reactxon was performed under mtrogen 
mth condltxons othenvlse Identical to those m (z) A quantltatlve recovery of a 
white, crystalhne material was obtained by the addltlon of water followed by evapora- 
tion of the reactlon mixture The n m r spectrum showed a 97% recovery of 7 and 
3% forrnatlon of the dldeoxy sugar 8 

(12) MetJzyl 4,6 - 0-benzylzdene-2,3-dzdeoxy- a-D - erythro-ltexopyra)loAzde (8) 
Compound 8 (0 5 g) was treated with hydrazme as m (z) above Coolmg the solution 
and the addition of water (20 ml) gave white crystals (470 mg, 94%), m p 83-84”, 
which were washed well with water and dried The n m r spectrum showed no peaks 

which could be attributed to the unsaturated compound 7 
(I) Meillyl 4,6-O-benzylzdene-2,3-dzdeox~~-2,3-epzmz~~o-u-~-mannopyranoszde3 (9) 

Compound 9 (0 5 g) was heated with hydrazme (5 ml) for 10 mm at reflux temperature 
Water (20 ml) was added to the solution, and the mixture was evaporated The white 
solid was washed wrth water and dried to give starting material (497 mg, 99%) 

(J) MetlzyI 3-azzdo-4,6-0-bezzzyIzdene-3-deoxy-2-O-tosyl-~-D-glttcopyranoszde3 

(11) [ll (0 5 g), hydrazme (5 ml)] A portion (300 mg) of the product mixture (367 mg) 
was chromatographed (benzene-chloroform, 1 1) to gve bands A-C Band A (5 mg) 
was Ignored Band B (167 mg) gave methyl 3-ammo-4,6-0-benzyhdene-3-deoxy-2-0- 
tosyl-a-D-glucopyranoslde (44%), m p 146-147”, [a]‘,” -1-61 0” (c 1 39) (Found 
C, 58 4, H, 5 7, N, 3 4 C,,HZ5N0,S talc C, 57 9, H, 5 8, N, 3 2%) This product 
was characterised as rts N-acetyl derlvatlve, m p 208’, [a]‘: t24 6" (c 1 115), IIt l2 

m p 202-203" Band C(115 mg) was Identified as methyl 4,6-O-benzyhdene-3-deoxy-2- 
0-tosyl-cc-D-rrbo-hexopyranoslde (31%), m p 122-122 5”, [a]% t55 9” (c 1 57), 
ht I3 m p 123 5-124”, [LX]‘: + 60 1 t_2” (c 2 694) 

(4) MetJq J 3-a~zdo-4,6-0-ben=yJzde~e-3-deoxy-a-D-gJucopyra~osrde3 (12) [12 

(1 g), hydrazme (10 ml)] P 1 c (benzene-chloroform, 1 1, 4 passes, and then 2 3, 
1 pass) gave bands A (364 mg) and B (481 mg), the latter was Identified as methyl 
3-amlno-4,6-O-benzyl~dene-3-deoxy-a-D-glucopyranos~de (53%), m p 190-191”, 

ht l2 m p 184-186” 
Band n was re-chromatographed (benzene-chloroform, 1 1) to give bands 

A-I to A-3, the first (8 mg) was not further mvestlgated Band A-Z (181 mg) was 
xdentlfied as methyl 4,6-O-benzyhdene-3-deoxy-or-D-rlbo-hexopyranoside (30%), m p 

186-188”, ht I4 m p 187” Band A-3 (68 mg) was Identified as starting material (7%) 
(I) MethyI 3-azzdo-4,6-O-bensyhdene-2,3-dzdeoxy-~-~-arab~no-Jzexopyrazzoszde’5 

(13) [13 (0 5 g), hydrazme (5 ml)] P 1 c (benzene-chloroform, 1 1, 3 passes), with 
removal of the fastest movmg band (113 mg), gave methyl 4,6-O-benzyhdene-2,3- 

Curbohyd Res ,24 (1972) 11-22 
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dtdeoxy-a-D-eryrhro-hexopyranostde (8) (26%) Further elutton (ether) gave band B 
(35 mg) which contained three components that were not mvestrgated further 
Contmued elutlon (ether, 3 passes) gave band C (217 mg), which was methyl 3-ammo- 
4,6-O-benzyIldene-2,3-dldeoxy-~-D-~~~~z~o-hexopyranoside (48%), charactertsed as 
Its N-acetyl derivative, m p (sublimed) 276-277”. ht As, subhmatron from 240-245O) 

(m) Methyl 2az~do-4,0-O-ben~~~lzde?ze-2-rieoxy-3-O-tosy~-u-D-al~opyrQizoszde (14) 

[14 (0 5 g), hydrazme (5 ml)] P 1 c (ether-light petroleum, 1 1) gave SIX bands A-F 
Band A (98 mg) was shown (n m r , t 1 c) to be a mixture of 7 (19%) and 8 (17%) 

Bands B-F could not be rdentrfied. B (25 mg) and C (19 mg) were both crystallme, 
I) (25 mg), E (23 mg), and F (270 mg) were dark-yellow syrups 

(n) Methyl 2-azufo-4,6-0-benzJ hdene-2-deoxy-a-D-allopyranoslde4 (15) [15 

(0 95 2). hydrazme (10 ml)] P 1 c (benzene-chloroform, 1 1, four passes) gave band A 

(424 mg) Further elutron wtth the same solvents (1 2) gave band B (23 mg)), and wrth 
benzene~hloroform-ethanol (1 2 1) gave band C (370 mg) Band A was re-chromato- 
graphed (benzene-chloroform, 2 3, 2 passes) to gave band A I (64 mg), rdentrfied as 
the alla1 16 (go/), m p 82-83”, band A 2 (109 mg), shown to be methyl 4,6-C-benzyl- 
rdene-2-deoxy-cr-D-rzbo-hexopyranosrde (13%), m p 126-128”, and band A 3 
(23 mg) that was not rdentrlied Band B was shown to be compound 8 (3%), and band 
C to be methyl 2-am~no-4,6-O-benzyl~dene-2-deoxy-a-D-allopyranosxde (43%), 
m p 165-166”, ht l6 m p 165” 

(0) ~feth~l4,6-O-benz~Imde~~e-2,3-d~-O-tosJ,I-a-D-g~~~cop~rQnosrde(18) Compound 

18 (I g) was heated under reflux for 1 h wrth hydrazme (10 ml) A portron (650 mg) 
of the product (760 mg) was chromatographed (benzene-chloroform, 1 1) The 
fastest-moving band (535 mg) was shown to be starting material The remammg four 
components (56 mg) and the material obtained from the aqueous washmgs of the 
crude product (77 mg) were not further mvestrgated 

(p) Methyl 4,6-benq frdene-Z-deoxy-3-0-rosyI-a-D-nbo-hexoy (19), 

[I9 (0 5 g), hydrazme (5 ml)] P I c (benzene-chloroform, 1 1, 3 passes) gave three 
bands Band A (170 mg) was rdentrfied as a mrxture of 7 (45%) and 8 (13%) Band C 
(10 mg) was shown to be starting materral (2%) Band B (207 mg) was not 

identified 
(g) MethJ?I 4,6-O-be/q Ildene-2-deoxy-a-D-ribo-hexopyl anosrde’ (20) [20 (0 5 g) 

hydrazme (5 ml>_ 15 mm at reflux] P 1 c (benzene-chloroform, 1 1, three passes) 
separated the mixture The fastest-movmg band (455 mg, 91%) was startmg material, 
m p 126-127 5” Two s ower-moving components were not further mvesttgated, 

but nerther appeared to be rdentrcal (t 1 c ) with the aIla 16 
Reactzons zolth hydraznre hydt ate - Reactlon ttmes were Judged by dtsappear- 

ante (t I c ) of starting maternal, the work-up was as for the hydrazme reacttons 
(a) Methyl 3-a-_zdo-4,6-O-benz~~/~~ene-3-deoxy-a-D-aIfropyra~zostde (5) Com- 

pound 5 (0 5 g) and hydrazme hydrate (10 ml) were refluxed for 2 5 h P 1 c (benzene- 
chloroform, 1 1,3 passes) gave two bands, band A (60 mg) was rdenttfied as 7 (15%), 
and band B as methy 3-amlno-4,6-O-benzylidene-3-deoxy-a-D-aItropyranoside (42%), 
m p 185-187” 
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(b) Metlryl 3-a~zdo-Z-O-benzyl-4,6-O-benzyIzdene-3-deoxy-a-~-a~tropyranoszde 

(6) Compound 6 (0 5 g) and hydrazme hydrate (IO ml) were refluxed for 1 5 h The 
crude product was crystalhsed from ether-hght petroleum and shown to be startmg 
matenal (50%), m p 92-93” 

(c) Methyl 3-azldo-4,6-0-ben~yIzdezze-2-O-tosyl-#- (11) Com- 
pound Zl(0 5 g) was reffuxed with hydrazme hydrate (10 ml) for 3 h P 1 c (benzene- 
chloroform, 1 1) gave three bands, band A (219 mg) was shown to be methyl 4,6-O- 
benzylldene-3-deoxy-2-O-tosyl-a-D-rzbo-hexopyranoslde (48%), m p 121-122 5”, 
band B (112 mg) was methyl 3-ammo-4,6-0-benzyhdene-3-deoxy-2-U-tosyk-D- 

glucopyranoslde (25%), m p 144-145” 
(d) Meth_vl 3-azrdo-4,6-0-be~~z_vl~de~~e--3,3-d~deoxy-~-~-ara~~~o-~~exopyranos~de 

(13) Compound 13 (0 5 g) was refluxed with hydrazme hydrate (10 ml) for 4 h P I c 

(benzene-chloroform, I-1) gave two components that were ldentlfied as compound 
8 (56%) and methyl 3-amlno-4,6-O-benzyIldene-2,3-dldeoxy-a-D-rzbo-hexopyra- 

noslde (42%), charactensed as its N-ace&l derlvatlve, m p 275-276” 
(e) Metlzyt 4,6-O-benzy~zde?ze-2,3-dz-O-tos~~f-a-D-gIzzcopyranoszde (18) Reactlon 

of 18 (0 5 g) with hydrazme hydrate (10 ml) for 8 h at reflux gave only starting ma- 
terzal (90%) 

Reactrams zurth met/~ylhydrazzme -The procedure was as for the hydrazme hyd- 
rate reactlons 

(a) Met&i kazrdo-4,6-O-ber~~~~~~derle-2-deo~y-3-O-tosy~-a-D-a~tropyrano~zde (1) 

Compound l(1 g) and methylhydrazme (10 ml) were refluxed for 3 h P I c (benzene, 

3 passes, benzene-chloroform, 9.1,2 passes, chloroform, 2 passes; and finally chloro- 
form-ethanol, 95 5) gave bands A-C Band A (380 mg) was shown to be 7 (71%), 
band B (140 mg) was Identified as 9 (22%)) band C (150 mg) was not carbohydrate 

m nature (n m r ) and was not further mvestlgated 
(b) MetbyZ 2-a~ldo-4,6-0-bem~yIzdene-2,3-dIdeoxy-a-Q-ara~~no-I~exop~~~atloszde 

(3) Compound 3 (0 5 g) was refiuxed for 8 h with methylhydrazme (5 ml) P I c 

(benzene) gave bands A-D Band A (15 mg) was ldentlfied as compound 27 (4%), 
band B (18 rng) was startmg material (4%), and band G (63 mg) was compound 8 

(15%) A portlon (390 mg) of band D (405 mg) was re-chromatographed (benzene- 

chloroform, I I, 2 passes, 1 2, 2 passes) to give bands D 2 (3 mg) and D 2 (303 mg). 
The latter band was shown to be methyl 2-ammo-4,6-0-benzyhdene-2,3-dldeoxy-a- 

D-arabmo-hexopyranosrde, characterlsed as Its N-acetyl derlvatlve (69%), m p 
176-177” 

(c) Methyl 3-azrdo-4,6-O-benzyZzdene-3-deoxy-2-O-tos~~I-a-D-altrop),ranoszde (4) 

Compound 4 (1 g) was heated under reflux with methylhydrazme (10 ml) for 2 5 h 
A portlon (320 mg) of the product mixture (540 mg) was chromatographed (p 1 c , 

benzene-chloroform, 1 1) and separated mto two bands Band A (155 mg) was com- 
pound 7 (49%), and band I3 (152 mg) was methyl 4,6-0-benzyhdene-2,3-dldeoxy-2,3- 
eplmmo-a-D-allopyranoslde (45%) 

(d) Methyl 3-a,7mdo-4,6-0-be~zzlzdene-3-deoxy-a-D-artropyranosz~e (5) Com- 
pound 5 (1 45 g) and methylhydrazme (15 ml) were heated for 20 h at reflux P 1 c. 
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@enzene+hloroform, 1 1, 3 passes) was camed out and band A removed Further 
elutlon (benzene-chloroform-methanol, 45 45 10, 4 passes, chloroform, 2 passes) 
gave band B Band A (193 mg) was rdentlfied as startmg materA (Is%), and baud B 
(1 085 g) was methyl 3-amino-4,6-U-benzylidene-3-deoxy-a-D-altropyranoade (SO%), 
m p 189-191” 

(e) Metlzy~3-azzdo-4,6-0-benzylzdene-3-deoxy-2-O-tosy~-a-~-g~ucopyranoszde(ll). 
The glucoslde 11 (0 5 g) was heated under reflux with methylhydrazme for 5 h The 
product was chromatographed (benzene-chloroform, 1 1) and separated into two 
mam bands A and B Band A (126 mg) was a mixture of startmg matenal and another 
component, and was rechromatographed The fastest-movmg component (25 mg, 
5%) was unreated starhng material, and the other component was methyl 4,6-O- 
benzyhdene-3-deoxy-2-O-tosyl-a-D-nbo-hexopyranoslde (100 mg, 22%), m p 121 5- 
122 5” 

The white, crystalhne material obtamed from band B was methyl 3-amino-4,6-O 
benzyhdene-3-deoxy-2- O-tosyl-a-D-glucopyranoslde (250 mg, 53%), m p 145 5-146 S’, 
characterlsed as its N-acetyl denvative, m p 208” 

cf> Metizyl 3-azzdo-4,6-O-benzyZzdene-2,4-dzdeoxy-a-D-arablno-hexopyranoszde 
(13) Compound 13 (1 0 g) and methylhydrazme (10 ml) were refluxed for 8 h P 1 c 
(benzene+hloroform, 1 2,2 passes; chloroform, 2 passes, and chloroform-methanol, 
9 1) gave bands A-C Band A (264 mg) was startmg material (26%) Band B (75 mg) 
was the dldeoxy compoclnd 8 (9%) Band C (558 mg) was N-acetylated to give methyl 
3-acetam~do-4,6-O-benzyhdene-2,3-d~deoxy-a-~-arabmo-hexopyranos~de, m p 274- 
275” The yield ofthe ammo compound from the reactlon was 61% 
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