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The potentral value of unsaturated sugars as synthetrc and brologtcal mter- 
mediates IS well-recogmsed 2 3 In contmuatron of our study on exocychc vinyl ethers 
of carbohydrates3-5, we now report the synthesis and reactrons of /3-D-fructofuranosyl 
6-deoxy-a-D-nylo-hex+enopyranosrde and a-D-glucopyranosyl 6-deoxy-j?-D-ihreo- 
hex-5-enofuranosrde 

Selecttve tosylatron of 1 ‘,2,3,3’,4’,6’-hexa-O-acetylsucrose6 with 2 molar 
eqmvalents of toluene-p-sulphonyl chlonde m pyndme gave the dsulphonate 1 m 77% 
yreld Conventional acetylatron of 1 with acettc anhydride and pyrrdme gave the 
correspondmg hepta-acetate 2 The structure of 2 was supported by its ‘H-n m-r. 
spectrum, and its mass spectrum contamed maJor peaks at In/e 443 and 331 due to 
hexopyranosyl and ketofuranosyl c&Ions, respectively Nucleophrhc drsplacement of 
the sulphonyloxy group m 2 by sodmm iodrde m butanone yrelded the 6-rodrde 3, and 
treatment of 3 wrth anhydrous srlver fluonde and pyndme for 16 h at room temper- 
ature afforded the 5-ene 4 m 60% yreld. In the ‘H-n m r. spectrum of 4, the resonances 
due to vmyl protons (H-6a, H-6b) appeared as tnplets centered at T 5.13 and 5 41, 
with sphttmgs of 1 25-l 5 Hz presumably due to long-range allyhc couplings between 
H-4 and protons at C-6 The structure of 4 was consrstent wtth Its mass-spectral data 

Hydrogenatton of the 5-ene 4 over palladmm-on-charcoal gave j?-D-fructo- 
furanosyl 6-deoxy-j3-L-rdopyranoside hepta-acetate (5) in 45% yteld A srrmlar 
hydrogenatron of methyl 2,3,4-tn-O-acetyM-deoxy-a-D-,-ylo-hex-5-enopyranosrde 
has been reported to proceed stereospecmcally to grve methyl 2,3,4-tn-O-acetyl-6- 
deoxy-/I-r-idopyranosrde’ When hydrogenation of the de-estenfted denvative of 4 
was performed over palladmm-on-charcoal, It gave, after acetylatron and chromato- 
graphy, the L-zdo Isomer 5 and the D-&CO Isomer 6 m yrelds of 45% and lo%, 
respectrvely. ‘These results are consistent with our earher observation that the pro- 
porhon of each isomer IS dependent upon the substrtuents on the vmyl ether3. 

The structure of 5 was supported by its lH-n m r spectrum, the derrved first- 
order couplmg constants (JI 2 2 0, J. 3 = J3 4 = 3 5, and J4 5 2 5 Hz) revealed the 

*Sucrochem&ry Part XXII For Part XXI, see Ref 1 
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L-X& configuratron and ‘C, conformanon for the hexopyranose morety The mass 
spectrum of 5 contamed a strong peak at m/e 331 due to the ketofinanosyl cation, 
and a weaker at m/e 273 due to the hexopyranosyl catron The structure of 6 was also 
supported by its rH-n m r spectrum; the couphng constants for the hexopyranose 
morety were consistent with the g/uco configuration 

Compound 6 was also synthesised by reductive dehalogenation of the 6-rodrde 3 
wrth Raney mckel and hydrazme hydrate m the Presence of banum carbonate. 

, R = OTs R’= H 

2 R = OTs R = Ac 

3R=IR=Ac 

BR=HR=Ac 

7 R = OTs 

8R= I 

,OR== H 

4 5 

9 

Synthesis of c+n-glucopyranosyl 6-deoxy-/I-D-Gzreo-hex-5enofuranosrde hepta- 
acetate (9) was achreved by the followmg sequence of reactrons 1’,2,3,3’,4,4’,6_hepta- 
O-acetylsucrose’ --, 6’-O-tosylsucrose hepta-acetate (7) --, 6’-deoxy-6’-rodosucrose 
hepta-acetate (&I+9 The structures of compounds 7-9 were supported by then 
‘H-n m r and mass spectra The ‘H-n m r spectrum of the 5’-ene 9 showed the well- 
known3 allyhc coupling (J 1 5-1 75 Hz) between the hydrogens of C-4’ and C-6’ 
Hydrogenatron of 9 over palladmm-on-charcoal afforded exclusrvely 6’-deoxysucrose 
hepta-acetate (10,99%), the structure of which was confirmed by ‘H-n m r and mass 
spectrometry, and by an altematrve syntheses Reductrve dehalogenatron of the 
6’-iodide 8, using Raney nxckel and hydrazme hydrate, gave 10 m 71% yield. 

ExPJaIhtENTAL 

For de&& of general procedure, see Part VIg. 
1’,2,3,3’,4’,6’-Hexa-0-acetyI-6-0-tosylsucrose (1) - Solutrons of 1’,2,3,3’,4’,6’- 

hexa-U-acetylsucrose (8.5 g) m pyrrdme (200 ml) and toluene-p-sulphonyl chloride 
(6 g) m pyndme (25 ml) were nuxed and strrred rmtra!ly at 0” for 1 h and then at room 
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was eluted from a small column of srhca gel, usmg ether-light petroleum (2-l), to 
afford 4 (0 5 g, 60%) as a syrup, [a]n +- 31 6” (c 1.1, chloroform) N m r. data- s 4 29 
(d, 1 H, Ji 2 3 25 Hz, H-l): 501 (q, 1 H, .& 1025 Hz, H-2); 4 59 (t, 1 H, & 
9.5 Hz, H-3), 4.454 6 (H-4); 5 13, 5 41 (H-6a,6b); 7.78-7.98 (21 H, 7 AC). Mass- 
spectral data [(a) and (b) represent hexopyranosyl and ketofuranosyl catrons, 
respectrvely] in/e 331 b, 271 a, 211, 169, 127, 109, and 101. 

Anal Calc for Cz6HS4017 C,505;H,55_Found C,507;H,53. 
Hydrogenatron of the 5-ene 4 - A solutron of 4 (1 1 g) m ethyl acetate and 

methanol (1 1, 40 ml) was hydrogenated m the presence of palladmm-on-charcoal 
(1 g) at 60 p s I for 5 h The catalyst was SItered off and the fiitrate concentrated. 
The syrupy residue was then eluted from a coIumn of srhca gei, usmg ether-hght 
petroleum (1 I), to grve 6-deoxy-fl-L-rdopyranosyl/3-D-fructofuranosrde hepta-acetate 
5 (0.5 g, 45%), m p 176-179O (from ether), [a]n - 1.44” (c 1.1, chloroform). N m r. 
data 24 79 (d, 1 H, J1 2 2 0 Hz, H-l); 5.13 (q. 1 H, Jt,3 3 5 Hz, H-2); 4 91 (t, 1 H, 
Ja4 35Hz, H-3): 531 (q, lH, J 4,5 2 5 Hz, H-4); 4 45-4 52 (I-I-3’,4’); 8 82-8 94 
(21 H, 7 AC), 8 7 (d, 3 H, Me) Mass-spectral data [(a) and (b) mchcate 10n.s due to 
hexopyranosyl and ketofuranosyl catrons, respectrvely]. m/e 331 b, 273 a, 271 a, 213 a, 
211b, 171a, 169b, 153a, llla, 109b, and 101. 

Anal Calc. for Cz6HS601,: C, 50 3; H, 5 8. Found C, 50 6, H, 6 0. 
Hydrogenatron of the de-esterjied derrvatwe of 4 - A sol&on of the 5-ene 4 

(1.5 g) m dr- methanol was treated with a catalytrc amount of sodmm methoxrde m 
methanol at room temperature for 16 h T-1 c (chloroform-methanol, 3 1) then 
showed a smgle spot The solutron was concentrated, after treatment with Amberlyst 
15 @If) resm A solutron of the syrupy resrdue III ethyl acetate and methanol (1 1, 
100 ml) was then hydrogenated m the presence of palladmm-on-charcoal at 60 p s I. 
for 6 h. The reactron was worked-up as described prevrousiy, and the syrupy product 
was conventronally acetylated wrth acetm anhydnde and pyndme EIutron of the 
product from a column of sihca gel, wrth ether-hght petroleum (1 l), gave, m addltron 
to the L-zdo Isomer 5 (0 83 g, 46%), 6-deoxysucrose hepta-acetate 6 (0 18 g, lo%), 
[& c 61 6” (c 1 06, chloroform), ht. lo [a],, +90 0” (c 0 88, chloroform) N m r. data. 
~4.4 (d, 1 H, Jl,t 3 75 Hz, H-l); 5 18 (q, 1 H, J2,3 10 5 Hz, H-2); 4.61 (q, 1 H, 

J3,4 9.5 Hz, H-31, 5 2 (G 1 H, J& 9 5 Hz, H-4); 4 57 (d, 1 H, J3,,4, 6 0 Hz, H-3’), 

4 64 (t, 1 H, J4eS5, 6 0 Hz, H-43, 8 78 (d, 3 H, Me); 7.84-8-O (21 H, 7 AC) Mass- 
spectral data [(a) and (b) represent ions due to hexopyranosyl and ketofuranosyl 
canons, respectively] m/e 331 b, 289b, 273 a, 271 b, 213 a, 211 b, 171 a, 169 b, 153a, 
127b, llla, 109b, and 101. 

Anal. Calc for C26H36017 C, 50 3; H, 5.8. Found C, 50.7; H, 6.1. 
6-Deoxysucrose hepta-acetate (6). - A solutron of 3 (1 g) in ethyl acetate and 

methanol (1 1, 100 ml) was boded m the presence of Raney mckel catalyst (500 mg), 
hydrazme hydrate (6.5 ml), and barmm carbonate (6 g) for 1 h. The reactron mrxture 
was filtered through ‘rHyflo” and concentrated, and the resrdue was conventronally 
acetylated with acetic anhydrrde and pyruime. Chromatography of the product on a 
column of srhca gel, with ether-hght petroleum (l-l), gave 6 (0.63 g, 75%), [oL]~ + 62” 
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(c 1.04, chloroform) The ‘H-n m r. and mass-spectral data were identrcal with those 
of the sample 6 prepared previously. 

6’-0-TosyZsucrose hepta-acetate (7). - A solution of 1’,2,3,3’,4,4’,6-hepta-O- 
acetylsucrose (2 3 g) m pyndme (50 ml) was treated with toluene-p-sulphonyl chlorrde 
(6 g) at 0”. After storage for 16 h at room temperature, the reaction nuxture was 
worked-up as descrrbed prevrously to grve 7 (2 25 g, 79%) as an amorphous powder, 
[a&, +47.8” (c 0 95, chloroform). N m-r. data (C&I,) r 4 48 (d, 1 H, J1,* 3.7 Hz, 
H-1); 5 06 (q, 1 H, J2.3 10 5 Hz, H-2); 428 (q, 1 H, J3,4 9.5 Hz, H-3); 48 (t, 1 H, 
J4,5 9.5 Hz, H-4); 4 33 (d, 1 H, J3.,4. 5 75 Hz, H-3’), 4 61 (t, 1 H, J4,,5. 5.75 Hz, 
H-43; 7 54 (s, 3 H, Me); 8 04-8 40 (21 H, 7 AC); 2 13-3.17 (4 H, ArEI). Mass-spectral 
data [(a) and (b) ions mdrcate hexopyranosyl and ketofuranosyl canons, respectrvely]. 
nzje 443b, 331a, 323b, 271a, 211a, 169a, 127a, and 1Wa 

Anal. Calc for Cs3H_+zOzos’ C, 50 1, H, 5 35; S, 4 05. Found C, 510; H, 5 51; 
s, 4.29. 

6’-DeoxyN-iode hepta-acetate (8). - Treatment of 7 (2.25 g) wrth 
sodium rolde (2 25 g) in borhng butanone (40 ml) for 20 h gave, after work-up as 
described for 3, 8 (1.8 g), m p_ 78-80” (from ether-hght petroleum), [aID +38 4” 
(c 1.02, chloroform) N m r. data t 4 38 (d, 1 H, J1 2 3 7 Hz, H-l), 5 15 (q, 1 H, 
J2,3 10.0 Hz, H-2); 4 56 (q, J3,4 9 5 Hz, H-3), 4 96 (t, 1 H, J4 s 9 5 Hz, H-4), 4.58 
(d, l-H, J3.,4, 5.0 Hz, H-3’); 4 7 (t, 1 H, J4,,S, 5 0 Hz, H-4’) ; 7 84-7.99 (21 H, 7 AC) 
Mass-spectral data [(a) and (b) mdrcate ions due to hexopyranosyl and ketofuranosyl 
catrons, respectively] nr/e 399 b, 339 b, 331 a, 297b, 279 b, 271 a, 255b, 237b, 229a, 
213b, 211a, 195b, 187a, 169a, 145a, 127a, 109a, and 101. 

AnaZ. Cklc for C2sH3sI01, C,418, H,47; I, 170. Found C, 418; H, 49; 
I, 17.3. 

a-D-Glucopyrarzosyl 6-deoxy-/I-D-three-hex-S-enofuranos~de hepta-acetate (9). - 

A rmxture of 8 (1 g), pyndme (15 ml), and anhydrous srlver fluonde (1 g) was shaken 
at room temperature for 16 h. The reaction mrxture was worked-up as described for 4 
to @ve 9 (600 mg, 72%), m-p. 158-160” (from ether), [alo + 59 9” (c 1.05, chloroform). 
N.m.r. data. T 4 37 (d, 1 H, JI,* 3.7 Hz, H-l); 5 15 (q, 1 H, J2,3 10 0 Hz, H-2), 4 54 
(q, 1 H, J3,4 9.5 Hz, H-3), 4.92 (t, I H, J4,5 9 5 Hz, H-4); 4 63 (d, 1 H, J3’,4, 5 0 Hz, 
H-3’); 4 2 (d, 1 H, J4n,5, 5OH2, H-4’); 54, 5.7 (2H, H-6a,6b); 7.84-8.0 (21 H, 
7 AC). Mass-spectral data [(a) and (b) represent ions due to hexopyranosyl and 
ketofuranosyl cations, respectively] m/e 331a, 271 b, 229, 211, 187, 169, 145, 127, 
109, and 101. 

Anal. Calc for Cz6Hsa01 7 - C, 50 5; H, 5.5. Found C, 50 42; H, 5.56. 
Wydrogenatron of the S-em 9.-- A solutron-of 9 (200 mg) in ethyl acetate 

methanol (1.1, 10 ml) was hydrogenated m the presence of palladmm-on-charcoal at 
60 p.s.i for 6 h The catalyst was filtered off and the filtrate concentrated to give 10 
(200 mg, !B%), m p. 135-137” (from ether), [a],, + 59.7” (c 1, chloroform). N.m r. 
data. ~4 38 (d, 1 H, JI,2 3.5 Hz, H-l); 5.13 (q, J2,3 10.5 Hz, H-2); 4 55 (q, 1 H, 
J3,4 9.5 Hz, H-3); 4.93 (t, 1 H, .T& 9.5 Hz, H-4); 4 59 (d, 1 H, J3#,.+t 6 5 Hz, H-3’); 
4.81 (t, 1 H, J4a,5a 6.5 Hz, H-4’); 8 57 (d, 3 H, Me); 7.82-7.98 (21 H, 7 AC). Mass- 
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spectral data [(a) and (b) mdlcate ions due to hexopyranosyl and ketofuranosyl cations 
respectrvely] m/e 331a, 289a, 273b, 271a, 229a, 213b, 211a, 187a, 171b, 169a, 
153b, 145a, 127a, Illb, lOga, and 101. 

Anal Calc for C26H36017. C, 50 3; H, 5.8. Found C, 49 9; H, 5 8 
6’-IIeoxystlcrose hepta-acetate (IQ) - A soluhon of the 6-lodlde 8 (0 85 g) m 

ethyl acetate and methanol (1 1, 100 ml) was borled m the presence of Raney mckel 
catalyst (1 g), hydrazme hydrate (6 5 ml), and barmm carbonate (6 g) for 1 h. The 
nurture was worked-up as described previously to afford a syrupy residue that was 
conventIonally acetylated wrth acetrc anhydrrde and pyndme Elutlon of the product 
from a column of s&a gel with ether-hght petroleum (1.1) gave 10 (0 5 g, 71%), 
m p and nuxture m p 135-137”, [CZ]~ -I- 59 9” (c 1 04, chloroform). The ‘H-n m r. 
and mass-spectral data were Identical with those of the sample 10 prepared previously. 
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