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We have reported on the structure determination’ and definitive synthesis’ of 

rlstosamme (3-~lno-2,3,6-trldeosy-L-ribo-hexose), the amino sugar component cf the 

antIbIotic rlstomycm3. Three ad&bond synthese? -6 of this amino sugar h&be now ap- 

peared, and it has been used6 for the glycosylatlon 01’ rhc aglycon molzty oi the antlcanccr 
antlblotlc daunomycm. 

Recently. synthetic approaches to clmrczlly useful analogues of the anthrscycllne- 

type antitumour antlblotlcs (daunomy,-in’, adrramycm’, and carminomycin’), modified III 

both the aglycon and the sugar (daunosamine) moieties, have generated considerable 
interest. 

We now describe a convenient method, dfierent from tha! recently reported”, 

for the synlhesls of some denvatlves of 3-amino-2,3,6-trideosy-D-ribo-he~o~, starting from 

D-glucose. 
Methyl 2-deouyQ-D-orabirzu-hexopyranoside (1) was obtained from 3,4,6-IriG 

acetyl-D-glucal by ad&tron of hydrochiorlc acid, followed by methanolysts m the presence 

oisdvtr carbonate, and subsequenl Zcmplin deacewlation. Treatment of 1 WI&I benz- 

aldehyde and anhydrous zinc chloride (25” , 24 h) gave hitherto unknown methyl 4.6-G 

benzyhdene-2-deoxy-$-D-ar(?bino-hexopyranoslde (2), m.p. 155-I 57O, [a]: -7.5O (c 0.8, 

chloroform)*. P.m.r. data (CDCIS, 100 hlHz); 6 7. I-7.3 (m, 5 H, aromatic), 5.49 (s, 1 H. 

Ph-CiY-). 4.39 (dd, I H,J,,?e h2,J,,2a -8 Hz. H-l). 3.46 (s, 3 H. Ohle). ReacLlon of 2 with 

methanesulphonyl chloride In anhydrous pyrl&nc gave the mesylate 3, m.p. 143- 145’, 

[al; -59.5” (c I, chloroform). P.m.r. data: 6 7.1-7.3 (m, 5 H, aromatic), 5.55 (s, 1 H, 

Ph-CH), 4.5-I (dd, I H,J,,ze -2,J!,za -9.5 Hz, H-l), 3.49 (s, 3 H, Ohle), 2.95 (s, 3 H, 

SO,Me). Treatment of 3 with sodium azide** m hexamethylphosphoric triamide at 100” 

‘AU nzw compounds gave utisfxtory clcmental an~I+lyws. 

**Trealnient of lhc Q anomcr of 3 by the method of Kovfi and co-workers” gave only -15% of the 
3-azzldo-glyconde. because of a @franr-axial eiiat’2 mvolvrng MeO-I. 
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gave methyl 3-azido-4,60-benzylidene- 2,3-dideoxy&D-Rio-hexopyranoside (4,92%0), m.p. 
101-102°, [a],” -104’ (c !, chloroform). P.m.r. data: 6 7.1-7.3 (m, 5 H, aromatic), 5.54 
(s. 1 H, PhCH), 4.69 (dd, 1 H,J,,ze -2.5, Ji,za -9 Hz, H-l), 3.47 (s, 3 H, Ohle). hlass 

spectrum (70 ev): m/e 29 I (2%), 290 (3), 263 (l), 262 (OS), 260 (0. l), 259 (0.2), 248 

(1.5). 190(l). 189(2), 188(Z), 177(13), 159(3), 157(2), 149(60), 142(100), 121 (8). 
II9 (S), 113 (15), 105 (90), 99 (70), 91 (70), 87 (30), 86 (60), 77 (50). 

2 I?’ = on, R2 = H 5 
3 R’ = GM5.R’ = H 
1 R’= H,R’=. N, 

Reaction of 4 with N-bromosuccimmide in refluxing carbon krrachloride in the 
presence of an excess of barium carbonate” gave methyl 3-azidoA0-benzoyl-6-bromo- 

3,3,6-trideoxy-&D-n’bo-hexopyranoside (5,90%), m.p. 64.5-65”. (LY]~ -1 IO” (c 0.69, 

chloroform); vyLt 2100 (azide) and 1762 cm-’ (ester 0). P.m.r. data: 6 7.1-8.0(m, 5 H, 

aromatic), 4.75 (dd, 1 H, J,,2e -2.5, J1,2a -8.3 Hz, H-l), 3.56 (s, 3H, OMe). Mass 

specwm: m/e 370 (0.1%). 368 (O.l), 340 (0.2), 338 (0.2), 276 (O-2), 269 (51, 267.0023 

(5,C12H,z79BrOn), 262.1080(I,C,~H,6N0~),248.0910(4,C,~H,~N0~),207(l). 

20-I.9922 (I, CSHa79ElrN~O), 189.0532 (3, C4H7N302), 161.0607 (3, CI,-,H902), 146(-l). 
122.0370 (3, C,Hb02), 114 (4), 105 (loo), 77 (30). 

Hydrogenolysis of 5 (60°, 1 atmos., Raney nickel) in methanol containing triethyl- 

amine gave an -85 : I5 mixture (t.l.c., p.m.r. data) of methyl 3-benzamldo-2,3,6-trideoxy- 

AD-Rio-hexop:~ranoside (7) and, presumably, the 4-benzoate 6, the mltlal product oi the 

reduction, from Wuch 7 IS formed via acyl nugrar~on. Beiuoytatlon of rhe mixture in 
pyridine gave methyl, 3-ben~do4~-benoyl-2,3,6-tn’deoxypnribo-hexopyranoside (8, 

9s. methyl lV-benzoylU-benzoylQD_ristosaminide), m.p. 124-I 26O, ICY]: -75O (c 0.73, 

chloroform). P.m.r. data: 6 7.2-8-O (m, 5 H, aromatic), 4.85 (dd, I H,J,, -3.5 and4.3 Hz, 
H-I), 5.16 (dd, 1 H, J,,4 or J4,s -3.5 and 4.6 Hz, HA), 1.48 (d, 3 H, J5,6 -6.8 Hz, Me-j). 

hlass spectrum: m/f 369 (0. I%), 368 (0. I), 354 (O.l), 338.1363 ( I, CooHzoN04), 325 (O.?), 
309 (0.2). 267 (0.4), 264 (0.8), 247 (IO), 215.0938 (12, C13HIJNOZ), 204 (4), 200 (2), 

190(7), 188(5), l74(2), 172(l), 163 (1),142.0865 (20,C,H12N02), 127(l), 122.0597 

(5,GHaNO), 122.0362 (lrC7H602), 117(3), 105 (100),95(7), 77(20). 

Ch, CH3 
0 OMC 

0 0 

H.OH 

R’O HO 

NH+ NH62 

6 R’ = Bz,d= n 9 

?R’= li.d=Br 

an’= d= BL 
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Sunultaneous generatlon of deoxy and amlno functions at posItions 6 and 3. re- 

spectwely. of dl- or tri-deoxy-3-amlnohrxoses has not been reported hitherto. 

Saponlficatlon (ZemplCn) of 8 gave pure, syrupy mzrhyl S-b~nz3mldo-~.3.6-trIdz- 

oxy$D-tibo-hexopyranoslde (7, methyl N-benzoyl-&D-ristosaminide). (a]: -38’ (c 0.5, 

chloroform). P.m.r. data. 6 7.2-7.8 (m, 5H, aromatic), 4.68 (dd, I H.Jl,le -3, J,,:, 

-6 HZ, H-I ), 3.62 (“qu\ntet”, I H. 55.6 6-7. J4.j 6-7 Hz, H-5). 3.42 (s, 3 H, OMe). 1.37 

(d. 3 H, Me-5). Massspectrum: m/e z-17 (O..;?), 233 (3), 215 (z), 191 (IO), 190(z), 188(z), 

l76(2), l63(,16), l60(‘), 146(z). 143,.0869(10,C,H,ZNOZ)r 1X(2) 13_20600(7, 

C,HaNO), 113.0605 (2, C,H,O,). IO5 (100). 77 (?O);metastables: 81 6 (247 -“j z 132). 

54.8 (233 -I” w I 13). 

The vaiues (6-7 HZ) of J, ,zd and J4.j for 7 mdlcatr a 4CI (D)‘c,fD) equrlrbrium. 

strongly shdted towards rhe ‘C,(D) conformarlon, whereas the low value {3.S-4.6 Hz) of 

54,s lndrcates Lh3t the ‘cd(D) conformation IS the more favoured for 8. The ‘c,(D) confor- 

marlon IS more favoured’” m mono- and dl-3cyI derivatives of methyl cr-D-rlsrosamlntde. 

Hydrolysis of 8 with aqueous acetic acid ga\~ I= 3-b~nzamldo-~,3,6-lrldzouy-D-n’bo- 

hexose (9,fv-benzoyl-D-rlstosamlne). m.p. I28- 1305, [(I]; +375 (equd.,c 0.57, waler). 

Ilt.” m-p. 128- I 2gG, [&]g +39O (equal., c 0 6, waler). 

Thr: uUiza!ion of approprlahzly protected derivarlvcs of 7 in the svnrhesls OI 

anthracychne anllblorlcs IS being InvesrlgaIed. 
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