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Radical Cyclization of Some Unsaturated Carbohydrate-derived Propargyl 
Ethers and Acetals tJ 
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Treatment of propargyl ethers and acetals derived from deoxy-D- hexenopyranosides of erythro and 
threo configuration with tributyltin hydride with a radical initiator gave fused pyranofuranosides. 
This vinylic radical cyclization allowed the completely stereo- and regio-specific introduction, at the 
C-2 or C-3 position, of a functionalized carbon chain which can be further manipulated to create 
new chiral centres. 

The continuing exploration of free-radical reactions in organic 
synthesis has led to a number of new methodologies of 
formation of carbon-carbon bonds.2 A great deal of success has 
been obtained in this area because radical reactions are well 
suited for the synthesis of complex molecules containing a 
number of functional groups and/or protecting groups. Carbo- 
hydrates were often used to demonstrate examples of new 
radical  reaction^.^ We,4 and  other^,^.^ have demonstrated the 
validity of radical cyclizations for the stereo- and regio-specific 
introduction of a functional chain on a sugar template by using 
a primary detachable radical and an unsaturated carbohydrate 
as the radical acceptor. However, the primary nature of the 
involved radicals precluded the introduction of highly function- 
alized carbon chains. In this regard, the cyclization of vinyl 
radicals may afford a good alternative. This reaction could 
provide us with new synthetic intermediates bearing an olefinic 
appendage which could be further elaborated by oxidative 
cleavage and/or new carbon-carbon bond-forming reactions. 
We have pursued our investigations on the cyclization of vinyl 
radicals readily formed from the addition of tributyltin hydride 
to alkynes according to Scheme 1, and we report here in full our 
results along these lines. 

SnBu, 

I 

Scheme 1 

We first investigated the cyclization of the unsaturated 
glycoside 1 readily available from tri-O-acetyl-~-gluca1.~ The 
slow addition of tributyltin hydride to the glycoside 1 in 
refluxing, degassed benzene gave a mixture of two compounds, 
which were identified as the expected cyclization product 6 and 
the uncyclized one 25. In the case of the uncyclized compound 
25 the Z / E  ratio was also determined by 'H NMR spectroscopy 
and in this case it was possible to attribute the Z and E 

t Contribution from the Laboratoire de Procedes Moliculaires, Uni- 
versite de Nancy I, Institut National Polytechnique de Lorraine. 

stereochemistry on the basis of the coupling constants 3JH,Sn (50 
Hz) for the E-isomer and 110 Hz for the Zone.' The 'H NMR 
spectrum of the Z / E  mixture of the vinylstannane 6 was in 
agreement with the expected cis cyclization; however, if the Z / E  
ratio was estimated on the integration of the vinylic protons, the 
Z / E  stereochemistry could not be firmly established. It is 
assumed that the major isomer was of Z configuration because 
of large steric interaction between the tributyltin moiety and the 
pyranose ring in the E isomer as seen from molecular models. 
Several representative examples were examined including 
propargyl glycosides and ethers. These compounds were pre- 
pared by Ferrier glycosidation or standard alkylation of the 
corresponding allylic alcohols and were submitted to the cycliz- 
ation reaction. The results are summarized in Table 1. 

As seen from Table 1, the expected cyclized vinylstannanes 
were isolated in good yields even in the case of the disubstituted 
functionalized alkyne 3 (entry 3). The cyclization of vinyl 
radicals with a chiral centre derived from the diastereomerically 
pure propargyl derivatives 4 and 5 gave excellent results with 
both stereoisomers without alteration of the stereochemistry a 
to the radical (entries 5 and 6). The cyclization of vinyl radicals 
proceeded well on the substituted olefin 29 (entry 11). In 
contrast to the primary radicals, the 6-ex0 cyclization of vinylic 
radicals gave cyclized products 33 albeit in low yield (entry 7). 
Finally it is interesting to note that hydrostannylation, resulting 
from the reaction of the intermediate vinylic radicals with 
tributyltin hydride, occurred only with propargyl glycosides 1, 
3, 4, 5 and 14. This was in full agreement with the observed 
reduction of the corresponding primary radicals, 4c and could be 
explained by a slower cyclization rate. 

The synthetic usefulness of the vinylstannanes is well known.9 
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1 R ' = $ = R 3 = H  
2 R' = f? = H, R3 = CH2OH 
3 R' = R2 = H, R3 = CH20Ac 
4 R' =Me, R2= R3= H 
5 F?= Me, R' = R3= H 

6 R' = $ = R3 = H, R4 = SnBu3 
7 R' = R2 = H, R3, f? = CH~OAC, SnBu3 
8 R' = Me, f? = H, R3, R4 = SnBu3 
9 R' = H, f? = Me, R3, f? = H, SnBu3 

10 R' = f? = R3 = R4= H 
11 R' = f? = H, R3, I? = H,I 
12 R' = R2 = H, R3, R4 = H, CH20Ac 
13 R' = = H, R3, R4 = I, CH20Ac 

25 R' = R2 = R3 = H, R4 = SnBug 
26 R' = $ = H, R3, R4 = CH20Ac, SnBu3 
27 R' = Me. R2 = H, R3, k = H, SnBu3 
28 R' = H. R2 = Me, R3, k = H, SnBu3 

29 

Table 1 Radical cyclization of propargyl acetals and ethers 

14 1 5 R' = H, R~ = OH 
16 R' = H, f? = OCH&SCH 
17 R' = OBZ, R~ = H 
18 R' =OH, R2 = H 
19 R' = OCH2 CECH, R2 = H 

20 R' = H, R2 = OH 
21 R' = H, R2 = OCH2CzCH 
22 R' = OBZ, R2 = H 
23 R' = OH, R2 = H 
24 R' = OCH2CGCH, R2 = H 

Rf 

H 

&Bu3 

30 R', R2 = H, SnB% 

32 R', R~ = H, I 

33 
31 R' = $ =H 

34 

Starting Time Cyclized product Z :  E Hydrostannylated Z :  E 
Entry compound Method (h) (yield %) ratio a product yield (%) ratio 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  

1 
1 
3 
3 
4 
5 

14 
16 
19 
24 
29 

C 
D 
C 
D 
C 
C 
C 
C 
D 
D 
D 

0.5 
4 
0.5 
4 
2 
2 
0.5 
0.75 
3 
2.5 
7 

6(66) Z 25( 12) 1:3 
Z 25( 1 1) 1 : 3  
5: 1 26(42) 4.5: 1 

6(75) 

4.5: 1 
7(54) 
7(77) 5: 1 w 16) 
W65) 5: 1 27( 16) 1:33 
9(63) 4: 1 a( 18) 1:35 

33(21) 3.5: 1 34(59) 1 :4.5 
W 6  1) 16: 1 
37a(36) 37(34) 
39(44) W39) 
30a(50) 30b(34) 

' Mixtures of Z,E isomers (stereochemistry not determined) estimated by integration of the vinylic proton in NMR spectrum. E : Z  Ratio estimated 
by integration of the vinylic protons in NMR spectrum, the stereochemistry being determined on the basis of the 3JH,Sn (see text). 

Table 2 Protiodestannylation of vinylstannanes 

Starting Time 
Entry compound Method (h) Product (yield %) 

_ _ _ ~ ~ -  - 

1 6 E 48 W 2 )  
2 6 F 1.5 lO(90) 
3 7 E 48 WO) 
4 7 F 7 12(90) 
5 3Qa F 2 31(98) 
6 37 F 48 W89) 
7 39 F 36 W99) 

Table 3 lodination of vinylstannanes 

Starting Time 
Entry compound (min) Product 

1 6 5 ll(92) 
2 7 5 13( 80) 
3 30b 5 32( 69) 

They can be used as precursors of vinyl halides," vinylcarb- 
anions,' * of olefins oia protiodestannylation l 2  or co~pl ing, '~  
and of carbonyl compounds via ep~xidation. '~ Having easy 

access to sugar-derived vinylstannanes, we have explored some 
of their potentialities, which are summarized in Scheme 2. The 
model compound 6 was found to undergo protiodestannylation 
on silica gel or in slightly acidic medium to give the expected 
olefin 10. Catalytic reduction of the double bond of compound 
10 gave the expected furanopyranoside 46 as a single isomer. 
The configuration at C-4' was established on the basis of 
'H NMR and Nuclear Overhauser Effect (NOE) difference 
spectroscopic results. Clearly, the reduction occurred from the 
less hindered exo face of the bicyclic system. On treatment with 
iodine, the vinylstannane 6 gave the expected vinyl iodide 11 
in excellent yield. These reactions were extended to other 
vinylstannanes and proceeded well as can be seen from the 
results summarized in Tables 2 and 3. 

Finally, we focused our attention on the oxidative cleavage of 
the olefinic bond of vinylstannanes, which would open the way 
to more functionalized furans. Although ozonolysis of the 
vinylstannane 6 gave the ketone 45 in an acceptable yield (a%), 
the osmium tetraoxide-sodium periodate system (0.1/5 mol 
equiv.) in a diethyl ether-water mixture (1 : 1) was found to be 
more efficient. This method has been applied to the olefins 6,35, 
36, 37 and 39. The results are summarized in Table 4. These 
ketones are potentially useful intermediates for the synthesis of 
multichiral arrays, because it would be possible to take 
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,OTr 

35 R', f? = H, SnB* 

/OTr 

R' P O B u t  

R2 

36 R', R2 = H, S & U ~  

,OTr 

I 
OBut 

37 R', R2 = H, SnBu3 
38 R' = R2 = H 

41 42 43 44 

Table 4 Oxidative cleavage of vinylstannanes 
~~ 

Starting Time 
Entry compound Method (h) Product (yield %) 

1 6 I 2 45(90) 
2 30 I 48 (0) 
3 35 H 1 41(60) 
4 35 I 2.5 41(99) 
5 36 I 2 42(95) 
6 37 I 24 43( 86) 
7 39 I 5 W 8 8 )  

advantage of such biased systems to introduce new chiral 
centres on the furan ring. This was exemplified by the stereo- 
specific reduction (NaBH,, EtOH, 90%) of the ketone 45 to the 
single alcohol 47. The stereochemistry of this centre was found 
to be R by proton NMR spectroscopy, resulting from the 
reduction from the exo face as in the case of the catalytic 
reduction of olefin 10. This whole transformation could be 
viewed as a fully stereocontrolled aldol reaction.' 

The radical cyclization of P-stannyl vinyl radicals derived 
from carbohydrates proceeded well, whatever the configuration 
of the starting allylic alcohol, to give Z,E mixtures of vinyl- 
stannanes, without epimerization of a chiral centre a to the 
intermediate radical. As in the case of primary radicals, reaction 
of a vinyl radical anchored at the anomericcentre with tributyltin 
hydride was found to compete with the cyclization reaction. 
This could be explained, in either case, in terms of the exo- 
anomeric effect. This effect tends to orientate the 0-C bond of 
the aglycone antiperiplanar to the C-1-C-2 bond of the sugar 
for stereoelectronic reasons.16 This stabilization has to be 
overcome to reach the correct geometry of the cyclization 
transition state, thus lowering the cyclization rate. 

The vinylstannanes can be transformed into a number of 
synthetic intermediates, such as ketones, uia oxidative 
cleavage of the double bond. This new sequence allows the 
stereocontrolled acylation of carbohydrates at C-2 or C-3 to 
occur.17 It is worthy of note that this radical cyclization 
allowed the highly stereocontrolled introduction of new chiral 
centres out of the sugar templates and is a good alternative to 
other approaches." The coupling of the intermediate 
vinylstannanes, for example, with vinyl iodides could be a 
method of choice for the synthesis of C-C (pseudo) disaccha- 

39 R', F f  = H, SnBu3 
40 R' = R2 = H 

,OAc 

45 R', R2 = 0 
46 R' = Me, R2 = H 
47 R' = OH, R2 = H 

General Procedure A: Glycosy1ation.-To a stirred solution of 
the D-glucal(1 mmol) in methylene dichloride (5 cm') at room 
temperature were added successively the alcohol (1.1 mrnol) and 
boron trifluoride-diethyl ether (0.03 cm3, 0.1 mmol). The 
mixture was stirred until TLC control indicated complete 
reaction. Pyridine (0.1 cm3) was added and the reaction mixture 
was extracted with methylene dichloride and the combined 
extracts were washed with water, dried (MgS04), and 
concentrated under reduced pressure. Purification by chroma- 
tography on silica gel afforded the unsaturated glycoside. 

General Procedure B: EtheriJication.-To a suspension of 
NaH (53 mg, 1.1 mmol) in dry tetrahydrofuran (THF) (1.5 cm') 
at 0 °C  was added slowly under nitrogen a solution of the 
alcohol (1 mmol) in dry THF (3.5 cm'). After the mixture had 
been stirred for 30 min, propargyl bromide (0.32 cm3, 2.2 mmol) 
was added and the mixture was stirred at 0 "C for 30 min, then 
at room temperature until TLC control (SiO,) indicated 
complete reaction. After addition of methanol, the solvent was 
removed under reduced pressure and the residue was extracted 
with methylene dichloride; the combined extracts were washed 
with water, dried (MgS04), and concentrated under reduced 
pressure. Chromatography on silica gel gave the products. 

General Procedure C: Cyclization by Slow Addition.-To a 
solution of iodo or bromo compound (1 mmol) with azo- 
isobutyronitrile (AIBN) (16 mg, 0.1 mmol) in refluxing, de- 
gassed benzene (50 cm') under nitrogen was added tributyltin 
hydride (0.3 cm') and the mixture was stirred until TLC 
indicated complete reaction. The solvent was removed, and the 
products were separated by column chromatography on silica 
gel. 

General Procedure D: Cyc1ization.-The acetylenic compound 
(1 mmol) was dissolved in degassed benzene (50 cm3) 
containing AIBN (16 mg, 0.1 mmol) and the solution was 
refluxed under argon. A solution of tributyltin hydride (0.3 cm3, 
1.1 mmol) in benzene (5 cm3) was slowly added with a motor- 
driven syringe over a period of 4 h. The mixture was stirred 
under these conditions until TLC indicated complete reaction. 
After removal of the solvent, the products were separated by 
chromatography on silica gel. 

rides. l 9  This point is currently under study in our laboratories. 

Experimental 
General conditions and the preparation of compounds 15, 17, 
18,20,22 and 23 are described in the preceding paper. 

General Procedure E: Protiodestannylation on Silica Gel.- 
The vinyltributylstannane (1 mmol) was stirred in methylene 
dichloride (10 cm') with silica gel (1 g) at room temperature 
until completion was indicated by TLC. The reaction mixture 
was filtered, and the filtrate was filtered through a pad of Celite 
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which was then washed with ethyl acetate. After concentration 
of the combined filtrate and washings under reduced pressure, 
column chromatography gave the olefin. 

General Procedure F: Protiodestannylation in Acidic Med- 
ium.-To a solution of the vinyltributylstannane (1 mmol) in 
methanol (10 cm3) was added 0.1 mol dm-3 HCl (1 cm3, 0.1 
mmol). The reaction mixture was stirred at room temperature 
until TLC (Si02) indicated completion. 3 mol dm-, Sodium 
hydroxide was then added (to neutrality) and the reaction 
mixture was concentrated and coevaporated with ethanol. 
Without further purification the residue was taken up in a 
mixture of pyridine (5 cm3) and acetic anhydride (1 cm3) for 
acetylation. After conventional work-up, column chromato- 
graphy on silica gel gave the olefin. 

General Procedure G: lodination.-To a solution of the 
vinyltributylstannane (1 mmol) in methylene dichloride (10 
cm3) was added iodine (1.05 mmol). The reaction mixture was 
stirred at room temperature until TLC indicated completion 
(SO2; 5 min). The reaction mixture was diluted with methylene 
dichloride, washed successively with aq. saturated sodium 
thiosulfate and water, dried (MgS04), and concentrated under 
reduced pressure. The vinyl iodide was purified on silica gel 
column chromatography. 

General Procedure H for Olefin Cleavage: 0zonolysis.- 
Ozonized oxygen was passed through a solution of the olefin (1 
mmol) in anhydrous methylene dichloride (15 cm3) at -40 “C 
until no starting material remained on TLC. The reaction 
mixture was warmed to 0 “C, dimethyl sulfide was added and 
the mixture was stirred overnight. The residue obtained on 
evaporation was extracted with methylene dichloride (3 x 50 
cm3), and the organic phase was washed with water until 
neutral, dried (MgS04), and evaporated to dryness. Column 
chromatography of the residue gave the pure ketone. 

General procedure I for Olefin Cleavage: Sodium Periodate- 
Osmium 7’etroxide.-To a solution of the olefin in a diethyl 
ether-water mixture (1 : 1; 10 cm3 mmol-’) was added a solution 
of osmium tetraoxide in tert-butyl alcohol (2 cm3 mmol-’; 1% 
w/v) and sodium periodate (5 mol equiv.). The mixture was 
stirred until no starting material remained on TLC. The product 
was extracted with diethyl ether and the extract washed with 
water, dried (MgSO,), and concentrated under reduced 
pressure. Column chromatography of the residue gave the pure 
ketone. 

Prop-2’-ynyl 4,6-Di-O-acetyl-2,3-dideoxy-a,P-~-erythro-hex- 
2-enopyranoside 1.-Obtained quantitatively according to gen- 
eral procedure A as a crystalline solid (u: p 12: 1; 1 mmol, 269 
mg), m.p. 61 “C (from hexane-ethyl acetate); R, 0.4 (H: E 1 : 3); 
[a];’ + 145 (c 1, CHC13) (Found: c ,  58.3; H, 6.1. Cl3Hl6O6 
requires C, 58.20; H, 6.01%); v,,,/cm-’ 3300 (H-CE), 2120 
(CK), 1745 ( C 4 )  and 1605 (CS) ;  dH 2.08 (3 H, S, OAc), 2.14 
(3 H, S, OAC), 2.49 (1 H, S, 3’-H), 4.10 (1 H, ddd, J4.5 9.5 J 5 . 6  2.5 
J5,6,5,5-H),4.19(1 H,dd,Jgemll,6-H),4.26(1 H,dd,6-H’),4.34 
(1 H, d, J,,, 16, 1’-H), 4.35 (1 H, d, 1-H’), 5.17 (0.08 H, dd, J 1 , 2  

3.5, l-He), 5.25 (0.92 H, d, J i , 2  3.5, 1-Ha), 5.35 (1 H, dd, J 2 . 4  2, 
4-H), 5.85 (0.92 H, dd, J 2 . 3  10, 2-Ha), 5.93 (0.92 H, d, 3-Ha), 5.99 
(0.08 H, d, J2.3 10, 3-He) and 6.04 (0.08 H, dd, 2-He). 

4’-Acetoxybut-2’-ynyi 4,6-Di-O-acetyl-2,3-dideoxy-a,P-~- 
hex-2-enopyranoside 3 . 4 e n e r a l  procedure A gave the alcohol 2 
accompanied by the dimer; the crude products were acetylated 
and separated to give pure acetate 3 (a: p 10: 1; 146 mg, 43%), R, 
0.30 (H:A 2: 1); [u]6* + 112.9 (c 0.95, CHCI,) (Found: C, 56.6; 
H, 5.8. C16H&g requires C, 56.47; H, 5.92%); vmax/cm-’ 2200 

(CS), 1750 (C=O) and 1605 (CS) ;  SH2.04 (3 H, S, OAc), 2.08 
(3 H, s, OAc), 2.11 (3 H,s, OAc),4.08 (1 H,ddd, J4,5 9.5, J5,6 2.5, 

4.344.37 (1.8 H, m, 1’-Ha2), 4.394.41 (0.2 H, m, l’-He2), 4.70- 
4.73 (2 H, m, 4’-H,), 5.19 (0.1 H, t, J1,2 = J i . 3  = 4, 1-He), 5.22 

J5 ,6*  5, 5-H), 4.19 (1 H7 dd, J,,, 11.5, 6-H), 4.26 (1 H, dd, 6-H’), 

(0.9 H, dd, J 1 . 2  3, J1.3 1, 1-Ha), 5.31 (0.1 H, dd, 4-He), 5.35 (0.9 H, 
ddd, J 2 . 4  1.5, J3,4 1, 4-Ha), 5.84 (0.9 H, ddd, J2.3 10, 2-Ha), 5.93 
(0.9 H, ddd, 3-Ha), 5.98 (0.1 H, ddd, J 2 . 3  10, 3-He) and 6.02 (0.1 

The dimer was a crystalline solid, m.p. 106 “C (from hexane- 
ethylacetate) (a: p 10: 1; 140 mg, 27%), R, 0.17 (H:A 2: 1); [a]kO 
136.4 (c 1, CHCI,); v,,,/cm-’ 2210 (C=C), 1750 (C=O) and 1605 

4.42(4 H,m, 2 x l‘-H2), 5.16(0.2 H, t, J1,2 = J1,34,2 x 1-He), 

H, ddd, 2-He). 

(CS); 6H2.08 (6 H, S, 2 x OAC), 2.11 (6 H, S, 2 x OAC), 4.31- 

5.22 (1.8 H, dd, J 1 . 2  3, J 1 . 3  1, 2 x 1-Ha), 5.32 (0.2 H, dd, 2 x 4- 
He), 5.34 (1.8 H, dd, J 2 . 4  1.5,2 x 4-Ha), 5.84 (1.8 H, ddd, J 2 . 3  10, 
2 x 2-Ha), 5.93 (1.8 H,dd, 2 x 3-Ha), 5.98 (0.2 H,dd,2 x 3-He) 
and 6.04 (0.2 H, ddd, 2 x 2-H8). 
3,4,6-Tri-O-acetyl-~-glucal (5 mmol) was treated with the 

racemic alcohol but- 1-yn-3-01 according to general procedure A 
to give compounds 4 and 5. 

(S)- 1 ’-Methylprop-2’-ynyl4,6- Di-O-acetyl-2,3-dideoxy-a,P-~- 
erythro-hex-2-enopyranoside 4.-Obtained as a crystalline solid 
(a: p 25: 1; 684 mg, 4973, m.p. 62 “C (from hexane-ethyl 
acetate); R, 0.35 (H:A 4: 1); [a]&’ + 185.2 (c 1, CHCl,) (Found: 
C, 59.4; H, 6.3. C14H1806 requires C, 59.57; H, 6.43%); v,,,/cm-’ 
3300 (H-C=), 2120 (C=C), 1745 (M) and 1605 (C=C); 6,1.49 
(3 H, d, J 1 , , M e  7, 1’-Me), 2.08 (3 H, s, OAc), 2.10 (3 H, s, OAc), 
2.45 (1 H, d, J1, ,3,  2,3’-H),4.07 (1 H, ddd, J4.5 9.5,J5,6 2.5,J5,6,5, 
5-H),4.18 (1 H, dd, J,,, 11,6-H), 4.23 (1 H, dd, 6-H’),4.57 (0.96 
H, dq, 1’-Ha), 4.70 (0.04 H, ddd, 1’-He), 5.33 (1 H, ddd, J2 .4  1.5, 
J3.4 1,4-H), 5.39 (0.96 H, dd, J1.2 2.5, J1.3 1, l-H“), 5.48 (0.04 H, 
dd, l-He), 5.85 (0.96 H, ddd, J2 .3  10, 2-Ha), 5.92 (0.96 H, ddd, 3- 
Ha), 5.97 (0.04 H, ddd, 2-He) and 6.02 (0.04 H, ddd, 3-H8). 

(R)- 1 ’-Methylprop-2’-ynyl4,6- Di-O-acetyl-2,3-dideoxy-u,~- 
~-erythro-hex-2-enopyranoside 5.-Obtained as a syrup (U : p 
25: 1; 714 mg, 51%); R, 0.29 (H:A 4:l); [a]fp +76.1 (c 1, 
CHCI,) (Found: C, 59.25; H, 6.4%); vrnax/cm-’ 3300 (H-Cr), 
2120 ( C g ) ,  1740 (C=O) and 1605 (C=C); dH 1.48 (3 H, d, J i - , M e  

7, 1’-Me), 2.09 (3 H, s, OAc), 2.11 (3 H, s, OAc), 2.46 (1 H, d, 
J i* , ,3 ,  2,3’-H), 4.19-4.25 (2 H,m, 5- and 6-H),4.31 (1 H, dd, J5,6, 
5, J,,, 12,6-H’), 4.47 (1 H, qd, J 1 , , M e  7, 1’-H), 5.21 (1 H, dd, J 1 . 2  

2.5, J1.3 1, l-H), 5.40 (1 H, dd, J2.4 1, J4.5 9.5, 4-H), 5.81 (1 H, 
ddd, J2,3 10,2-H) and 5.92 (1 H, ddd, 3-H). 

Compound 1, treated according to general procedure C (0.25 
mmol), gave compounds 6 (Z, 92 mg, 66%) and 25 (2: E 1 : 3; 17 
mg, 12%); general procedure D (4.29 mmol) gave compounds 6 
(Z, 1.79 g, 75%) and 25 (2: E 1 : 3; 253 mg, 11%). 

4,6- Di-0-acetyl- 1,2,3-trideoxy-2’,3’,4’,5’-tetrahydr0-4’-tribut- 
ylstannylmethylene-a-D-ribo-hexopyranoso[ 1,2-b] furan 6.-R, 
0.38 (H:A 8: 1); [a]kO +78.4 (c 0.4, CHCl,); v,,,/cm-l 1760 
(GO)  and 1650 (C=C); 6, 0 .90 .97  (9 H, m, 3 x Me), 1.24- 
1.60(18H,m,9 x CH2),1.69(1H,dt,J2,,, = J3a,4 = 9,Jge,13, 

7.5, J3e,4 5, 3-He), 2.77 (1 H, m, J1,2 4.5, J2 .3”  2, 2-H), 4.03 (1 H, 
3-Ha), 2.03 (3 H, S, OAC), 2.08 (3 H, S, OAC), 2.23 (1 H, ddd, J 2 , 3 e  

ddd, J4.5 9, J5.6 2.5, J5.6, 5.5, 5-H), 4.15 (1 H, dd, J,,, 12, 6-H), 
4.24 (1 H, dd, J C H = , 5 ,  2, J,,, 13, 5’-H), 4.29 (1 H, dd, 6-H’), 4.57 
(1 H, ddd, J C H = ,  5 ’  2,5’-H), 4.78 (1 H, ddd, 4-H), 5.38 (1 H, d, 1-H) 
and 5.88 (1 H, ddd, J C H  = ,Sn 50, CH=). 

(E)-3’-( Tributylstannyl)prop-2’-enyl 4,6- Di-O-acetvl-2.3- 
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(3 H, S, OAC), 2.11 (3 H, S, OAC),4.15-4.20(3 H, m,J5,, 2,J5,6, 

5.08 (1 H, d, J 1 . 2  2, 1-H), 5.33 (1 H, dd, J3.4 2, J4,5 10,4-H), 5.85 
5.5, Jgem 11, 5-H and 6-H2), 4.24-4.34 (2 H, m, J,,, 12, 1’-H,), 

(1 H, dd, J 2 . 3  10,3-H), 5.90 (1 H, dd, 2-H), 6.05 (1 H, m, J1,,,. = 
Jlrq2. 5, J29.3, 20, J2.,,,50,2’-H)and6.25(1 H,dd, J3,,Sn53,3’-H). 

Compound 3, treated according to general procedure C (0.3 
mmol), gave compounds 7 (2: E 5 : 1; 102 mg, 54%) and 26 (2: E 
4.5:l; 80 mg, 42%); general procedure D (2.35 mmol) gave 
compounds 7 (2: E 5 :  1; 1.0 g, 77%) and 26 (2: E 4.5: 1; 232 mg, 
16%). 

4’-[ 2- Acetoxy- 1 -( tributylstannyl)ethylidene-4,6-di-O-acetyl- 
1,2,3 - trideoxy-2’,3’,4’,5’-tetrahydro-a-~-ri bohexopyranoso[ 1,2- 
b] furan 7.-R, 0.65 (H:A 2: 1) v,,,/cm-’ 1750 (C=O) and 1640 
(C=C); 6, major isomer 0.82-1.04 (9 H, m, 3 x Me), 1.23-1.59 
(19 H, m, 9 x CH2, 3-Ha), 2.02-2.06 (9 H, m, 3 x OAc), 2.20 (1 
H, ddd, J2.3, 4.5, Jgem 12, J3,,4 6.5, 3-He), 3.12 (1 H, ddd, J 1 , 2  4, 
J2.3, 9.5,2-H), 4.08 (1 H, ddd, J4.5 9.5 J5.6 2,J5,6,4.5,5-H), 4.16 
(1 H, dd, J,,, 11.5,6-H), 4.20 (1 H, d, J,,, 13, 5’-H), 4.31 (1 H, 
dd, 6-H’), 4.57 (1 H, d, J,,, 12.5, AcOCHH),4.58 (1 H, d, 5’-H), 
4.79 (1 H, dt, J3a,4 9.5,4-H), 4.83 (1 H, d, AcOCHH) and 5.38 (1 
H, d, 1-H). 

(2)-4‘- Acetoxy-3’-tributylstannyl)but-2’-enyl4,6- Di-0-acetyl- 
2,3-dideoxy-a-~-erythro-hex-2-enopyranoside 26.-R, 0.7 (H : A 
2:l); v,,,/cm-’ 1750 (C=O), 1650 (C=C) and 1605 (C=C); 6 ,  
0.82-1.04 (9 H, m, 3 x Me), 1.23-1.58 (18 H, m, 9 x CH,), 2.02- 
2.15 (9 H, m, 3 x O h ) ,  4.09 (1 H, ddd, J4,5 9, J5,6 2.5, J5,6, 5, 
5-H), 4.16 (1 H, dd, Jgem 12, 6-H), 4.22-4.33 (2 H, m, 4’-H and 
6-H’), 4.40 (1 H, dd, Jgem 13, J4r,,Sn 43,4‘-H), 4.48455 (2 H, m, 

(1 H, ddd, J2 .3  10, 2-H), 5.88 (1 H, d, 3-H) and 6.40 (1 H, m, 

Compound 4 (0.5 mmol), treated according to general pro- 
cedure C gave compounds 8 ( 2 : E  5: 1; 185 mg, 65:i)  and 27 
(Z: E 1 : 33; 45 mg, 16%). 

l’-H2), 5.05 (1 H, d, J 1 , z  3,1-H), 5.32 (1 H, dd, J2 .4  1.5,4-H), 5.81 

JIrs2, = J1.t.2. = 7, J2*,Sn 114, 2’-H). 

(5‘S)-4,6- Di-0-acetyl- 1,2,3-trideoxy-2’,3‘,4’,5’-tetrahydro-5’- 
methyl-4’- tributylstannylmethylene-a-D-ri bo-hexopyranoso[ 1,2- 
b] furan 8.--Rf 0.26 (H: A 9: 1); v,,,/cm-’ 1750 (GO) and 1650 
(C=Cj; 6” major isomer 0.80-1.00 (15 H, m, 3 x CH2Me), 1.20- 
1.60 (15 H, m, 3 x CH2CH2Sn, 5’-Me), 1.99-2.09 (7 H, m, 
2 x OAC, 3-Ha), 2.1 1 (1 H, ddd, J2 ,3e  6.5, J,,, 13, J3,,4 4.5, 3-He), 
2.53 (1 H, ddd, J 1 . 2  3.5, J2.3a 9, 2-H), 4.05 (1 H, ddd, J4.5 9, J5.6 

2.5, J5 .6 ,  5, 5-H), 4.12 (1 H, dd, Jgem 11.5,6-H), 4.31 (1  H, dd, 6- 
H’), 4.75 (1 H, ddd, J3a,4 9.5, 4-H), 4.82 (1 H, dq, JS, ,CH= 1.5, 
J 5 , . M e  = J 5 * , M e  = J 5 , , M e  = 6.5, 5’-H), 5.35 (1 H, d, 1-H) and 
5.61 (1 H, dd, JCH=,Sn 54, CH=). 

(S)- 1 ’- Methyl-3’-( tributylstannyl)prop-2’-enyl 4,6-Di-O-acet- 
yl-x-~-erythro-hex-2-enopyranoside 27.-R, 0.33 (H : A 9 : 1); 
v,,,/cm-’ 1750 (W) and 1640 (GO); 6 ,  0.80-1.00 (15 H, m, 
3 x CH2Me), 12.0-1.60 (15 H, m, 3 x CH,CH,Sn, 1’-Me), 

2, J5.6,5,5-H),4.19-4.24 (2 H, m, 1’- and 6-H),4.26 (1 H, dd, J,,, 
10, 6-H’), 5.09 (1 H, dd, J1,, 3, J1.4 1, 1-H), 5.31 (1 H, m, J2,41.5, 

J25.3’19, J2,,Sn 56,2’-H), 5.88 (1 H, dd, 3-H) and 6.14 (1 H, dd, J3,,Sn 

Compound 5 (0.5 mmol), treated according to general pro- 
cedure C, gave compounds 9 ( 2 : E  4: 1; 181 mg, 63%) and 28 
(Z: E 1 : 35; 52 mg, 18%). 

2.08 (3 H, S, OAC), 2.10 (3 H, S, OAC), 4.17 (I H, ddd, J4 .5  9.5, J 5 , 6  

J3.4 1,4-H), 5.80(1 H,ddd, J2 .3  lO,2-H), 5.82(1 H,ddd, J1 , ,2*  6.5, 

58, 3‘-H). 

(5’R)-4,6- Di-0-acetyl- 1,2,3-trideoxy-2’3’,4’,5’- tetrahydro-5’- 
methyl-4’-( tributylstannylmethy1ene)-a-D-ribo-hexopyranoso- 
[1,2-b]furan 9.-R, 0.19 (H:A 9: 1); v,,,/cm-’ 1750 (C=O) and 
1650 (C=C); 6, major isomer 0.8M.98 (15 H, m, 3 x CH2Me), 
1.24-1.54 (15 H, m, 3 x CH2CH2Sn, 5’-Me), 1.88 (1 H, dt, 

J2.3 = J3.4 = 6, Jgem 13, 3-H), 2.01 (3 H, S, OAC), 2.08 (3 H, S, 

J c H = , ~  1.5, J2,5,2,2-H), 3.91 (1 H,ddd, J4.5 9,J5,6 2, 5,6’ 5,5-H), 
4.12 (1 H, dd, Jgem 1 1.5,6-H), 4.21 (1 H, dd, 6-H’), 4.78 (1 H, ddd, 
J a = , 5 ,  1.5, J S * , M e  7,5’-H),4.82 (1 H, dt, 4-H), 5.52 (1 H, d, 1-H) 

OAc), 2.24 (1 H, dt, J2.3 = J3,4 = 6,3-H), 2.94 (1 H, m, J1,, 5.5, 

and 5.80 (1 H, ddd, JCH = ,Sn 49, CH=). 

(R)- 1 I -  Methyl-3’-( tributylstannyl)prop-2’-enyl4,6-Di-O-acet- 
yl-a-~-erythro-hex-2-enopyrunoside 28.-Rf 0.30 (H : A 9 : 1); 
v,,,/cm-’ 1750 (GO), 1640 (W) and 1605 (M); 6 0.80-1.00 
(15 H, m, 3 x CH,Me), 1.20-1.65 (15 H, m, 3 x CH2CH,Sn, 
1’-Me), 2.09 (3 H, s, OAc), 2.1 1 (3 H, s, OAc), 4.13 (1 H, ddd, J4,5 
9,J5,6 2, J5,6, 5, 5-H), 4.15 (1 H, dd, Jgem 12,6-H), 4.34 (1 H, dd, 
6-H’), 5.16 (1 H, ddd, J 2 . 4  1, J3,4 1.5 4-H), 5.25 (1 H, d, J1 .2  4.5, 
1-H), 5.73 (1 H, ddd, J 1 S . 2 ,  7, J2* ,3 ,  19, J2, ,Sn 50, 2’-H), 5.92 (1 
H, dd, J 2 , 3  10.5, 3-H), 5.98 (1 H, ddd, 2-H) and 6.15 (1 H, ddd, 

J I T . 3 ’  5, J3r,Sn 53, 3’-H). 

4,6- Di-0-acetyl- 1,2,3-trideoxy-2’,3’,4’,5-tetrahydr0-4’-methyl- 
ene-a-D-ribo-hexopyranoso[ 1,2-b]furan 10.-Obtained from 
compound 6 according to the general procedure E (0.38 mmol; 
85 mg, 82%) or general procedure F (2.3 mmol; 557 mg, 90%) 
as a crystalline solid, m.p. 49-50 “C (from hexane-ethyl acetate); 
R, 0.33 (H:A 2: 1); [a];’ +46.2 (c 1.2, CHCl,) (Found C, 57.75; 
H, 6.6. C13H1806 requires C, 57.83; H, 6.77%); v,,,/cm-’ 1750 
( G O )  and 1655 (M); 6, 1.69 (1 H, dt, J2,3a = J3a,4 = 9, Jgem 

J2.3, 5, J3e,4 6.5, 3-He), 2.80 (1 H, m, J1,, 4.5, J 2 . 5 ,  2,2-H), 4.03 (1 
13, 3-Ha), 2.03 (3 H, S, OAC), 2.08 (3 H, S, OAC), 2.21 (1 H, ddd, 

H, ddd, J 4 , 5  9, J5.6 2.5, J5.6, 5.5,5-H), 4.15 (1 H, dd, Jgem 12,6-H), 
4.29 (1 H, dd, 6-H’), 4.34 (1 H, dt, J c H = , 5 ,  = J C H = , 5 ,  = 1.5, Jgem 
13,5’-H), 4.65 (1 H, m, J C H  = , 5 *  = J C H  = , 5 ,  = 1.5,5’-H), 4.79 (1 H, 
dt, 4-H), 4.95 (1 H, dt, J,,, 2, CHH=), 5.02 (1 H, dt, CHH=) and 
5.37 (1 H, d, 1-H). 

4,6-Di-O-acetyl- 1,2,3-trideoxy-2’,3’,4’,5’- tetrahydro4’-iodo- 
methylene-a-D-ribo-hexopyranoso[ 1,2-b] furan 11.-Obtained 
from compound 6 (0.32 mmol) according to general procedure 
G (1 16 mg, 92%); Rf 0.36 (H:A 3: 1); [a];’ + 109.4 (c 1.2, 
CHC13) (Found: C, 39.5; H, 4.3; I, 32.2. C13H,,I06 requires C, 
39.41; H, 4.32; I, 32.03%); v,,,/cm-’ 1745 (W) and 1650 
(c=C);6, 1.74(1 H,dt, J 2 , 3 a  = J3a,4 = 9, J,,, 13,3-Ha),2.04(3 H, 
S, OAC), 2.08 (3 H, S, OAC), 2.21 (1 H, ddd, J2,3, 7, J3,4 5, 3-He), 
2.91 (1 H, m, J1,, 4.5, J 2 . 5 ,  2, 2-H), 4.06 (1 H, ddd, J4,5 8.5, J5,6 
2.5, J5.6, 5.5, 5-H), 4.17 (1 H, dd, J,,, 12, 6-H), 4.22 (1 H, dd, 
Jm=,5, 2.5, J,,, 14, 5’-H), 4.29 (1 H, dd, 6-H’), 4.52 (1 H, ddd, 
J C H = , 5 ,  2, 5’-H), 4.78 (1 H, ddd, 4-H), 5.45 (1 H, d, 1-H, d, 1-H) 
and 6.08 (1 H, dd, CHI). 

4’-(2- Acetoxyethylidene)-4,6-di-O-acetyl- 1,2,3-trideoxy- 
2’,3’,4’,5’ -tetrahydro-a-D-ribo-hexopyranoso[ 1,2-b] furan 
12.-Obtained from compound 7 (0.49 mmol) according to 
general procedure F (2: E 2.3 : 1; 160 mg, 90%); R, 0.5 (H : A 2 : 1) 
(Found: C, 56.25; H, 6.3. C16H2*08 requires C, 56.14; H, 6.48%); 
v,,,/cm-’ 1750 (W) and 1650 (W); 6, 1.99-2.14 (10 H, m, 
3 x OAC, 3-Ha), 2.22 (1 H, ddd, J2.3, 7, J,,, 13, J3,,4 4.5, 3-He), 
3.04 (1 H, ddd, J 1 . 2  5, J2.3, 10,2-H), 4.09 (1 H, ddd, J4.5 9.5, J5.6 

2.5,J5,6,6.5,5-H),4.16(1H,dd,Jgem10,6-H),4.19-4.88(5H,m, 
AcOCH,CH=, Y-H,, and 6-H’), 5.07 (1 H, dt, J3a,4 9.5, 4-H), 
5.30 (1 H, d, 1-H) and 5.44 (1 H, dd, JCH=,CHOAc 2.5, JCH=,CHOAc 

5.5,CH=). 

4’-(2- Acetoxy- 1 -iocloethylidene)-4,6-di-O-acetyl- 1,2,3-tri- 
deoxy-2’,3’,4’,5’-tetrahydro-a-~-ribo-hexopyranoso[ 1,2-b] furan 
13.-Obtained from compound 7 (0.53 mmol) according to 
general procedure G ( 2 : E  2.2: 1; 200 mg, SO%), R, 0.29 (H:A 
2: 1); [a];’ +48.4 (c 1.2, CHCl,) (Found: C, 41.3; H, 4.5; I, 26.95. 
C16H,,I08 requires C, 41.04; H, 4.52; I, 27.10%); vrnax/cm-’ 1745 
(GO) and 1670 (W); 6 ,  major isomer 1.39 (1 H, dt, J2.3a = 
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J3a.4 = 10, Jgem 12, 3-Ha), 2-03 (3 H, S, OAC), 2.05 (3 H, S, OAC), 
2.07 (3 H, S, OAC), 2.23 (1 H, ddd, J2.3, 6.5, J3,,4 4.5, 3-He), 3.22 
(1 H, ddd, J1.2 4.5,2-H),4.11 (I H,ddd, J4.5 1O,J5,6 2.5,J5,6, 5 ,5 -  
H), 4.14 (1 H, d, Jgem 13.5,5'-H), 4.17 (1 H, dd, Jgem 12,6-H), 4.30 
(1 H, dd, 6-H'), 4.47 (1 H, d, Jgem 15, CHHOAc), 4.64 (1 H, d, 

d, 1-H). 
CHHOAc), 4.80 (1 H, dt, 4-H), 4.90 (1 H, d, 5'-H) and 5.37 (1 H, 

But-3'-ynyl 4,6-Di-O-acefyl-2,3-dideoxy-a,P-~-erythro-hex-2- 
enopyranoside 14.-Obtained according to general procedure A 
(a:P 10: 1; 282 mg, loo%), R, 0.4 (H:E 1:3); [a]&' + 131 (c 1.2, 
CHCl,) (Found: C, 59.8; H, 6.3. Cl4HI8O6 requires C, 59.57; H, 
6.43%); v,,,/cm-' 3300 (H-C=), 2120 ( C g ) ,  1750 (W) and 
1605 (C=C); 6H 2.08 (3 H, S, OAC), 2.12 (3 H, S, OAC), 2.50 (1.80 
H, ddd, Jgem 9.5, 2 x 2'-Ha), 2.54 (0.20 H, ddd, J,,, 9.5 2 x 2'- 
He), 3.66 (0.10 H, dt, J,,, 9.5, J1. ,2.  = Jlt,2., = 7, 1'-HB), 3.70 
(0.90 H, dt, J1 , , 2 ,  = J l , , 2 , ,  = 7, J,,, 9.5 1'-Ha), 3.87 (0.90 H, dt, 

I'-HB), 4.15 (1 H, ddd, J4.5 9.5, J5 ,6  2.5, J5.6, 5, 5-H), 4.20 (I H, 
dd, J,,, 11, 6-H), 4.24 (1 H, dd, 6-H'), 5.08 (0.90 H, dd, J1.2 3, 

J 1 , * , 2 *  = J1 ,* ,2 , ,  = 7, 1'-Ha),3.95(0.10H,dt, J1, , ,2* = J1,*,2, ,  = 7, 

J1,3 1, 1-Ha), 5.17-5.20 (0.20 H, m, 1- and 4-HB), 5.31 (0.90 H, 

(0.90 H, dd, 3-Ha), 5.96 (0.10 H, dd, J 2 . 3  10, 3-HB) and 6.00 (0.10 
ddd, J 2 , 4  1.5, J3.4 1,4-Ha), 5.84 (0.90 H, ddd, J 2 , 3  10, 2-Ha), 5.90 

H, ddd, J 1 . 2  3.5, 2-H'). 

tert-Bufyl3,4-Dideoxy-2-0-(prop-2'-ynyl )-6-O-trityf-a-D- 
erythro-hex-3-enopyranoside 16.-Obtained from compound 15 
(2 mmol), according to general procedure B, as a crystalline solid 
(814 mg, 85%), m.p. 60 "C (from hexan-thy1 acetate); R, 0.44 
(H: A 4: 1); [a];' - 10.6 (c 1.1, CHCl,) (Found: C, 79.45; H, 7.2. 
C32H3404 requires C, 79.64; H, 7.10%); v,,,/cm-' 3300 (H-C=), 
2150 ( C S )  and 1605 (M); 6, 1.31 (9 H, s, Bu'), 2.38 (1 H, t, 

3.23(1 H,dd,J5,,.6.5,6-H'),4.224.28(2H,m, 1'-H2),4.29(1 H, 
ddd, J1,2 5, J 2 . 3  3.5, J 2 , 4  1.5, 2-H), 4.41 (1 H, m, J3,5 1, J4,5 2.5, 

ddd, 4-H) and 7.12-7.50 (15 H, m, Ph). 

J I f . 3 ,  = J1, , ,3* = 2.5,3'-H), 3.11 (1 H, dd,J5,6 5.5, Jgem 10,6-H), 

5-H), 5.33 (1 H, d, 1-H), 5.75 (1 H, ddd, J3,4 10,3-H), 5.82 (1 H, 

tert-Butyl 3,4-Dideoxy-2-0-( prop-2'-ynyZ)-6-0-trityf-a-D- 
t h reo- hex- 3 -enopyranoside 19.-0 btained from compound 18 
(1.5 mmol), according to general procedure B, as a crystalline 
solid (600 mg, 83%), m.p. 98-99 "C (from hexan-thy1 acetate); 
R, 0.66 (H:A 4: 1); [a]k' +28.3 (c 1, CHCl,) (Found: 79.5; H, 
7.2%); vmax/cm-l 3300 (H-C=), 2165 ( C S )  and 1605 (CX); 6, 
1.60(9H,s,Bur),2.7O(1 H,t,J1,,3, = J1,,,3, = 2.5,3'-H),3.48(1 H, 
dd, J5 .6  6, J,,, 9,6-H), 3.65 (1 H, dd, J5,69 6,6-H'), 4.08 (1 H, ddd, 
J 1 . 2  2, J 2 , 3  4, J 2 , 4  1,2-H), 4.55 (1 H, dd, Jgem 16, l'-H), 4.60 (1 H, 
dd, 1'-H),4.75 (1 H, m, J3,5 2,J4,, 2,5-H), 5.5 (1 H, d, 1-H), 6.18 
(1 H, ddd, J3,4 10, 3-H), 6.36 (1 H, ddd, 4-H) and 7.46-7.86 (15 
H, m, Ph). 

Ethyl 2,3-Dideoxy-4-0-@rop-2'-ynyl)-6-O-trityf-a-~-eryt hro- 
hex-2-enopyranoside 21.-Obtained from compound 20 (2 
mmol), according to general procedure B, as a crystalline solid 
(782 mg, 8673, m.p. 98 "C (from hexane-ethyl acetate); R, 0.39 
(H:A 4: 1); [a]&' +42.2 (c 1, CHCl,) (Found: C, 79.2; H, 6.6. 
C3oH3@4 requires C, 79.27; H, 6.65%); v,,,/cm-' 3300 (H-C=), 
2120 ( C X )  and 1600 (M); SH 1.25 (3 H, t, OCH2Me), 2.24 (1 

3.44 (1 H, dd, J5,6, 2,6-H'), 3.60 (1 H, m, OCHHMe), 3.90-3.99 
(2 H, m, 5-H and OCHHMe), 4.00 (2 H, t, l'-Hz), 4.19 (1 H, ddd, 

ddd, J2,, 10.5,2-H), 6.05 (1 H, dd, 3-H) and 7.19-6.60 (15 H, m, 
Ph). 

H,t,J1,,3* = J1",3* = 2,3'-H),3.21(1H,dd,J5,65.5,Jge,10,6-H), 

J 2 . 4  1.5, J3.4 1, J4.5 9.5,4-H), 5.06 (1 H, d, J 1 . 2  3, 1-H), 5.78 (1 H, 

Ethyl 2,3-Dideoxy-4-0-(prop-2'-ynyl)-6-0-trityl-a-~-threo- 
hex-2-enopyranoside 24.-Obtained from compound 23 (3 
mmol), according to general procedure B (1.28 g, 9573, R, 0.76 

(H:A 3: 2); [a];' - 73.1 (c 1, CHC1,) (Found: C, 79.4; H, 6.75%); 
v,,,/cm-' 3300 (H-CE), 21 10 (CS) and 1605 (W); dH 1.32 (3 
H, t, OCH2Me),2.33 (1 H, t, J1,,3, = Jl,T,3, = 2,3'-H), 3.32(1 H, 
dd, J5,6 6, J,,, 10,6-H), 3.55 (1 H, dd, J5,6 6,6-H'), 3.62 (1 H, m, 
OCHHMe), 3.86 (1 H, dd, J3,4 5.5, J4,5 2.5, 4-H), 4.0 (1 H, m, 
OCHHMe), 4.11 (1 H, dd, J,,, 16, 1'-H), 4.18 (1 H, dd, 1'-H), 

dd,J2,, 10,2-H),6.24(1H,ddd,3-H)and7.15-7.60(15H,m,Ph). 
4.31 (1 H, dt, 5-H), 5.10 (1 H, dd, J l , 2  3, J1.3 1, 1-H), 6.04 (1 H, 

Prop-2'-ynyl 2,4,6- Tri-O-acetyl-3-deoxy-a,P-~-erythro-hex-2- 
enopyranoside 29.-Obtained according to general procedure A 
(a:P 16:1;458rng,94~);Rf0.68(H:A3:2);[a]~' +100.2(c 1.2, 

5.56%); vmaX/cm-' 3290 (H-C=), 2120 ( C S ) ,  1750 (W) and 
1705 (CX); ~ 3 ~ 2 . 1 0  (6 H, s, 2 x OAc), 2.20 (3 H, s, OAc), 2.53 (1 

CHCl3) (Found: C, 55.5; H, 5.4. ClsH1808 requires C, 55.21; H, 

H, t, J 1 r . 3 ,  = J1, , ,3 '  = 2, 3'-H), 4.14 (1 H, dt, J4.5 9.5, J5.6 = 
J5.6 = 9.5, 5-H), 4.23 (2 H, d, 6-H2), 4.32 (2 H, d, l'-H2), 5.28 
(0.94 H, S, 1-Ha), 5.33 (0.06 H, S, lH'), 5.44 (0.06 H, dd, 4-H'), 

(0.94 H, d, 3-Ha). 
5.49 (0.94 H, dd, J3,4 2, 4-H"), 5.73 (0.06 H, d, 3-HB) and 5.76 

Compound 29 (0.47 mmol), treated according to general pro- 
cedure D, gave compounds 30a (143 mg, 50%) and 30b (97 mg, 
34%). 

2,4,6- Tri- 0-acety f -  1,3-dideoxy-2',3',4',5'-tetrahydr0-4'-tribut- 
ylstannylmethylene-a-D-arabino-hexopyranoso[ 1,2-b] furan 30a 
and 30b.-Isomer 30a Rf 0.74 (H:A 3:2); [a];' +41.9 (c 1.1, 
CHCl,); v,,,/cm-' 1750 (C--O) and 1640 (W); 6, 0.85-1.0 (9 
H,m, 3 x Me), 1.25-1.50(18 H, m, 9 x CH2),2.02-2.13 (lOH, 
m, 3 x OAc, 3-Ha), 2.34 (1 H, dd, J,,, 14, J3e,4 4.5, 3-He), 4.03 (1 
H,ddd, J4.5 8,J5,6 2.5,J5,6* 5.5,5-H),4.20(1 H,dd, Jgem 12,6-H), 
4.28 (1 H, dd, 6-H'), 4.53 (1 H, dd, J C H  =, 5'2.5, J,,, 13,5'-H), 4.63 
(1 H, dd, JCH=,5'2.5, 5'-H),4.96(1 H, m, J3a,4 7.54-H), 5.79 (1 H, 
s, 1-H) and 5.91 (1 H, ddd, JCH=,Sn  48, CH=). 

Isomer 30b. R, 0.66 (H:A 3:2); [a];' + 10.8 (c 1, CHCl,); 
v,,,/cm-' 1750 (C=O) and 1640 (C=C); dH 0.85-1.0 (9 H, m, 
3 x Me), 1.20-1.60 (18 H, m, 9 x CH,), 1.99 (3 H, s, OAc), 2.05 
(6 H, S, 2 x OAC), 2.30 (1 H, dd, J,,, 13, J3a,4 10.5, 3-Ha), 3.17 (1 
H, dd, J3,,4 5, 3-H"), 3.82 (1 H, ddd, J4.5 10, J5.6 6, J5.6,  2, 5-H), 
4.03 (1 H, dd, J,,, 12.5,6-H), 4.17 (1 H, dd, 6-H'),4.49 (1 H, dd, 
JcH=,5' 2, J,,, 13, 5'-H), 4.57 (1 H, ddd, 4-H), 5.51 (1 H, S, 1-H) 
and 6.65 (1 H, ddd, JCH=.Sn 48, CH=). 

2,4,6- Tri-0-acetyl- 1,3-dideoxy-2',3',4',5'- Tetrahydro-4j-rnet h- 
methylene-a-D-arabino-hexopyranoside 31.-Obtained from 
isomer 30a (0.2 mmol) according to general procedure F (64 mg, 
98%); R, 0.48 (H:A 3:2); [a]&' +23.7 (c 1.1, CHC1,) (Found: C, 
54.7; H, 6.3. ClsH2,08 requires C, 54.88; H, 6.14%); v,,,/cm-' 
1750 (C=O) and 1650 (C=C); SH 2.01 (3 H, S, OAc), 2.06 (3 H, s, 
OAC), 2.10 (3 H, S, OAC), 2.20 (1 H, dd, J,,, 14, J3a,4 7.5, 3-Ha), 
2.38 (I H, dd, J3e,4 4.5, 3-He), 4.04 (1 H, ddd, J 4 , 5  8, J5.6 3 J5,6, 

5.5,5-H),4.21(1 H,dd, J,,, 12,6-H),4.28(1 H,dd,6-H'),4.62(1 
H, dt, JCH=,5,  - J C H = , S ,  = 2, Jgem 13, 5'-H), 4.72 (1 H, dt, 
JCH= , 5 '  - J C H = ,  5' = 2.5,5'-H), 4.97 (1 H, ddd, 4-H), 5.03 (1 H, 

- 
- 

dt, Jgem 2, CH=), 5.08 (1 H, dt, CH=) and 5.76 (1 H, s, 1-H). 

2,4,6- Tri-0-acetyl 1,3-dideoxy-2',3 ',4',5'-tetrahydro-4'-iodo- 
methylene-a-D-arabino-hexopyranoso[ 1,2-b] furan 32.-Ob- 
tained from compound 30 (0.07 mmol) according to general 
procedure G (22 mg, 69%); R, 0.12 (H:A 4: 1); [a];' +9.31 (c 
0.9, CHCl,) (Found: C, 39.45; H, 4.2; I, 28.1. C15H19108 
requires C, 39.67; H, 4.22; I, 27.93%); v,,,/cm-' 1750 (M) and 
1650 (C=C); 6H2.01 (3 H, S, OAC), 2.05 (3 H, S, OAC), 2.08 (3 H, S, 

OAC), 2.16 (1 H,dd, J,,, 13, J3a,4 10.5, 3-Ha), 3.31 (1 H, dd, JSe ,4  

5, 3-He), 3.80 (1 H, ddd, J4.5 10, J5 .6  6, J5,69 2.5, 5-H), 4.10 (1 H, 
dd, J,,, 12,6-H), 4.21 (1 H, dd, 6-H'), 4.50 (1 H, dd, J C H = , 5 ,  2.5, 
J,,, 13, 5'-H), 4.55 (1 H, dd, J C H = , 5 ,  2.5, 5'-H), 4.61 (1 H, ddd, 
4-H), 5.52 (1 H, s, 1-H) and 6.98 (1 H, t, CH=). 
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Compound 14 (0.97 mmol) was treated according to general 
procedure C to give compounds 33 (Z: E 3.5: 1; 114 mg, 21%) 
andM(Z:E1:4.5;318mg,59%). 

4,6- Di-0-acetyl- 1,2,3-trideoxy-2’,3’,4’,5‘-tetrahydr0-4-tribut- 
ylstannylmethylene-a-D-ri bo-hexopyranoso[ 1,2- b] furan 33.-Rf 
0.34 (H:A 4:l); v,,,/cm-’ 1750 (W) and 1640 (W); 6, 
major isomer 0.79-1.01 (15 H, m, 3 x CH,Me), 1.20-1.39 (6 H, 
m, 3 x CH,), 1.40-1.58 (6 H, m, 3 x CH2Sn), 1.60 (1 H, ddd, 
J2,3a 5, J,,, 13, J3a,4 9, 3-Ha), 2.05 (3 H, S, OAC), 2.08 (3 H, S, 
OAC), 2-20 (1 H, dt,J5,,6, = J51.6’ = 4, J,,, 14, 5’-H), 2.33 (1 H, 
ddd, J5* ,6 ,  5,J5*,6* 9,5’-H), 2.59 (1 H,dt, J2,3,  = J3,,4 = 5, 3-He), 

H), 3.79 (1 H, ddd, J 4 , 5  8, J5.6 5, J5.6, 2,5-H), 3.99 (1 H, ddd, 6‘- 
H), 4.13 (1 H, dd, J,,, 12, 6-H),4.25 (1 H, dd, 6-H’), 4.88 (1 H, 

2.75 (1 H, m, J1,2 3, J C H = , 2  1.5,2-H), 3.71 (1 H,ddd, Jgem 10,6’- 

ddd,4-H),4.96(1 H,d, 1-H)and5.91(1 H,dd,Ja=,Sn60,CH=). 

(E)-4’-( Tributylstannyl )but-3’-enyl 4,6- Di-O-acetyl-2,3-dide- 
oxy-a-~-erythro-hex-2-enopyranoside M.-R, 0.38 (H : A 4 : 1); 
vmax/cm-’ 1750 (W), 1650 (W) and 1605 (W); 6, major 
isomer 0.80-1.00 (15 H, m, 3 x CH,Me), 1.21-1.39 (6 H, m, 
3 x CH,), 1.40-1.60 (6 H, m, 3 x CH,Sn), 2.08 (3 H, s, OAc), 
2.1 1 (3 H, S, OAC), 2.46 (1 H, t, J, “,2‘ = J1,*,2,  = 6,2’-H), 2.48 (1 H, 
t,J,*,2** = J1, , ,2 ,*  = 7,2’-H),3.58(1H,ddd,Jg,,10,1’-H),3.84(1H, 
ddd, l’-H), 4.1 1 (1 H, ddd, J4.5 9.5, J5.6 2, J5.6, 5,5-H), 4.17 (I H, 
dd,J,,, 12,6-H),4.27(1 H,dd, 6-H’), 5.05(1 H, ddd, J1 .2  2.5, J1.4 

2-H), 5.88 (1  H, dd, 3-H), 5.94 (1 H, dd, J3*,4* 19, J 3 9 . 3 ,  56,3’-H) 
1, 1-H), 5.35 (1 H, m, J 2 . 4  1.5 J3,4 1,4-H), 5.83 (1 H, ddd, J2 .3  10, 

and 6.02 (1 H, dd, J4,,Sn 58,4’-H). 

2,3,4- Trideoxy-2’,3’,4‘,5’-tetrahydro-4’- tributylstannylmethyl- 
ene-6-O-trityl-(ethyl a-~-ribo-hexopyranosido)[4,3-b] furan 
35.-Obtained from compound 20 (1 mmol) according to gen- 
eral procedure C (658 mg, 90%); R, 0.56 (H:A 6: 1); v,,,/cm-’ 
1640 (W); dH major isomer 0.80-1.00 (15 H, m, 3 x CH,Me), 
1.20-1.40(15H,m,3 x CH,CH,Sn,OCH,Me), 1.76(1 H,ddd, 
J1,2a 6-59 Jgem 14, JZa,3 11, 2-Ha), 2-06 (1 H, dt, J1.2, = J2e.3 692- 
He),2.70(1 H,ddd,J3,47,3-H),3.23(1H,dd,J5~62.5,Jge,10,6- 
H), 3.30 (1 H, dd, J5,6, 6.5,6-H’), 3.56 (1 H, m, OCHHMe), 3.89 
(1 H, dd, J4,5 9, 4-H), 3.94 (1 H, ddd, 5-H), 4.03 (1 H, m, 
OCHHMe), 4.17 (1 H, dd, Ja=,5, 2, J,,, 13, 5’-H), 4.30 (1 H, 

J C H  = ,Sn 57, CH=) and 7.20-7.50 (1 5 H, m, Ph). 
ddd, JcH=.~* 2, J3.5, 1.5, 5’-H), 4.93 (1 H, dd, 1-H), 5.84 (1 H, dt, 

2,3,4- Trideoxy-2’,3’,4,5’-tetrahydro-4‘-tributylstannylmethyl- 
ene-6-O-trityl-(tert-butyl a-~-ribo-hexopyranosido)[2,3-b] furan 
%.-Obtained from compound 15 (1.4 mmol) according to 
general procedure C (660 mg, 61%); R, 0.48 (H:A 6:l); 
v,,,/cm-’ 1635 (W); dH major isomer 0.80-1.00 (15 H, m, 
3 x CH,Me), 1.20-1.40 (12 H, m, 3 x CH2CH,Sn), 1.73 (1 H, 

J4e,5 2,4-He),2.83 (1 H,m, JCH=,3 2, J2 ,3  8.5, J3,5, = J3,s. = 1.5, 

6-H’), 4.13 (1 H, m, 5-H), 4.18 (1 H, dd, Jl,z 5, 2-H), 4.35 (1 H, 

1-H), 5.65 (1 H, ddd, JCH=,Sn  57, CH=) and 7.19-7.50 (15 H, m, 
Ph). 

dt, J3,4a 6.5, J4a ,5  = Jgem = 13, 4-Ha), 1.94 (1 H, ddd, J3.4, 1.5, 

3-H),2.97(1 H,dd,J5,64.5,Jg,,9.5,6-H),3.15(1 H,dd,J5,6,5.5, 

ddd,JcH=,5, 2, J,,, 12, 5‘-H),4.53 (1 H,dd, 5’-H), 5.11 (1 H, d, 

2,3,4- Trideoxy-2‘,3’,4‘,5’-tetrahydro-4-tributylstannylmethyl- 
ene-6-0-trityl-(tert-butyl a-~-lyxo-hexopyranosido)[2,3-b] furan 
37a and37b.abtained from compound 18 (1 mmol) according 
to general procedure D. 

Isomer 37a: (278 mg, 36%), Rf 0.88 (H: A 4: 1); [a]&0 + 3.8 (c  1, 
CHCl,); vmax/cm-l 1630 (W); aH 0.80-1.0 (15 H, m, 
3 x CH,Me), 1.25-1.36 (16 H, m, 4-Ha, Bur, 3 x CH,), 1.41- 
1.51 (6 H, m, 3 x CH,Sn), 1.64 (1 H, ddd, J3,4e 7, Jgem 14, J4e,5 
2,4-He), 2.79 (1 H, ddd, J2.3 4, J3,4a 10,3-H), 2.88 (1 H, dd, J,,, 9, 
J5.6 5.5,6-H), 3.24 (1 H, dd, J5.6’ 6,6-H’), 3.59 (1 H, d, 2-H), 4.12 

(1 H,dd, J C H = , 5 *  2, J,,, 13,5’-H),4.15 (1 H,m, Jhe5 11,5-H),4.42 

60, CH=) and 7.20-7.50 (15 H, m, Ph). 
(1 H, dd, JCH=,5,2,5’-H), 5.22 (1 H, S, 1-H), 5.79 (1 H, dt, JCH=,Sn 

Isomer 37b (263 mg, 34%); Rf 0.80 (H :A 4: 1); [a]bO + 60.5 (c  

3 x CH2Me), 1.20-1.40 (15 H, m, 3 x CH,, Bur), 1.43-1.53 (6 
H, m, 3 x CH,Sn), 1.50 (1 H, ddd, J3,4a 10, Jgem 13, J4a.5 12, 

1, CHC13); v,,,/c~-’ 1630 (M); bH 0.80-1.0 (15 H, m, 

4-Ha), 1.60 (1 H, ddd, J3.4, 6.5, J4,,5 12, 4-He), 2.58 (1 H, ddd, J 2 . 3  

3.5, 3-H), 2.88 (1 H, J5,6 5, Jgem 10, 6-H), 3.26 (1 H, dd, J5 ,6 ,  6, 

2, Jgem 13, 5’-H), 4.50 (1 H, dd, JcH=,~, 2, 5’-H), 5.20 (1 H, S, 
6-H’),3.58(1 H,d,2-H),4.11(1H,m,5-H),4.20(1H,dd,JCH=,5, 

1-H), 5.55 (1 H, dt, JCH=,Sn  57, CH=), and 7.10-7.50 (15 H, m, 
Ph). 

2,3,4- Trideoxy-2’,3’,4’,5’-tetrahydro-4‘-methylene-6-O-trityl- 
(tert-butyl a-~-lyxo-hexopyranosido)[2,3-b]furan 38.-Ob- 
tained from compound 37 (0.12 mmol) according to general 
procedure E (50 mg, 89%); Rf 0.36 (H:A 9: 1); [a]? +49.8 
(c 1.1, CHCI3) (Found: C, 79.1; H, 7.3. C32H3604 requires C, 
79.31; H, 7.49%); v,,,/cm-’ 1675 (W); SH 1.27 (1 H, ddd, J3,4a 
11, J,,, 14, J4a,5 8,4-Ha), 1.30(9 H,s, Bd), 1.61 (1 H,ddd, J3.4, 7, 
J4,,5 2, 4-He), 2.83 (1 H, ddd, J 2 , 3  4, 3-H), 2.89 (1 H, dd, J5.6 5, 
Jg,,9.5,6-H),3.23(1 H,dd,J5,6*6,6-Hf),3.55(l H,d,2-H),4.15 
(1 H, m, 5-H), 4.21 (1 H, ddd, J C H = , 5 ,  1.5, J C H = , j ,  2.5,Jg,, 13.5, 

CH=), 4.97 (1 H, dd, CH=), 5.23 (1 H, s, 1-H) and 7.18-7.50 (15 
H, m, Ph). 

5’-H), 4.49 (1 H, ddd, J a = , 5 *  2, J C H = , 5 ,  2.5,5’-H), 4.80 (1 H, dd, 

2,3,4- Trideoxy-2’,3’,4’,5‘-tetrahydro-4’-tributylstannylmethyl- 
ene-6-O-trityl-(ethyl a-~-lyxo-hexopyranosido)[4,3-b] furan 39. 
--Obtained from compound 24 (0.86 mmol) according to gen- 
eral procedure D (280 mg, 44%), accompanied by compound 40 
(153 mg, 39%); Rf 0.83 (H:A 3:l); vmax/cm-’ 1635 (W); bH 
major isomer 0.80-1.00 (15 H, m, 3 x CH2Me), 1.20-1.36 (9 H, 
m, OCH2Me, 3 x CH2CH,Sn), 1.40-1.55 (6 H, m, SnCH,), 
1.70(1 H,ddd, J 1 , Z e  3, Jgem 12, J2,,3 6,2-He), 1.73 (1 H,ddd, J1,za 
4, J Z a , 3  9, 2-Ha), 2.88 (1 H, ddd, J3.4 6,3-H), 3.30 (1 H, dd, J5.6 5, 
Jgem 10, 6-H), 3.45 (1 H, dd, J5,6, 6, 6-H’), 3.50 (1 H, m, 
OCHHMe), 3.84 (1 H, dd, J4,5 2, 4-H), 3.88 (1 H, m, 
OCHHMe),4.00(1 H, ddd, 5-H),4.12 (1 H,dd, JCH=,5,2.5, J,,, 

(1 H, ddd, J C H  = ,Sn 60, CH=) and 7.20-7.50 (1 5 H, m, Ph). 
13,5’-H), 4.38 (1 H, dd, Ja=,5,2,5’-H), 4.88 (1 H, dd, 1-H), 5.79 

2,3,4- Trideoxy-2‘,3’,4‘,5‘-tetrahydro-4-methylene-6-O-trityl- 
(ethyl a-~-lyxo-hexopyranosido)[4,3-b]furan 40.-Obtained 
quantitatively from compound 39 (0.1 mmol), according to 
general procedure E (47 mg), as a syrup; R, 0.74 (H: A 3: 1); 
[a]L0 + 11.3 (c 0.8, CHC13) (Found: C, 78.6; H, 7.1. C30H3204 
requires C, 78.92; H, 7.06%); v,,,/cm-’ 1650 (W); aH 1.28 (3 H, 
t, OCH,Me), 1.70(1 H, m, J1,2e 3, Jgem 14, J2,,3 8, 2-He), 1.76 (1 
H, ddd, J1,2a 4, J2a,3 9, 2-Ha), 2.90 (1 H, ddd, J3.4 5,3-H), 3.31 (1 
H, dd, J5,6 5, Jgem 10,6-H), 3.44 (1 H, dd, J5,6*7,6-H‘), 3.51 (1 H, 
m, OCHHMe), 3.81 (1 H, dd, J4.5 2, 4-H), 3.88 (1 H, m, 
OCHHMe), 4.20 (1 H, dt, JCH=,5 ‘  = JCH=,5 ,  = 2, Jgem 13.5,5’- 
H), 4.46 (1 H, dt, J a = , 5 ,  = JmZ,5,2,5’-H),4.81 (1 H, ddd, 5-H), 
4.83 (1 H, dd, CH=), 4.88 (1 H, dd, 1-H), 4.95 (1 H, dd, CH=), 
7.26-7.50 (15 H, m, Ph). 

2,3,4- Trideoxy-2’,3’,4,5’-tetrahydro-4’-0~0-6-O-trityl-(ethyl 
a-~-ribo-hexapyranosido)[4,3-b] furan 41 .-Obtained from 
compound 35 according to general procedure H (61 mg, 60%) 
or general procedure I (48 mg, 99%); R, 0.38 (H:A 4: 1); 
+ 74 (c  0.7, CHC13) (Found: C 75.65; H, 6.6. C29H30O5 requires 

OCH2Me), 2.05 (1 H, ddd, J1,2a 4.5, Jgem 14, JZaS3, 7.5, 2-Ha), 
2.19 (1 H, ddd, J1,2e 2.5, J2,,3 4, 2-He), 2.58 (1 H, m, J3,5, 1, J3,4 9, 

6-H’), 3.49 (1 H, m, OCHHMe), 3.74-3.85 (2 H, m, 5-H, 

C, 75.96; H, 6.59%); v,,,/c~-’ 1770 (GO); 6, 1.20 (3 H, t, 

3-H), 3.34 (1 H, dd, J5.6 6.5, Jgem IO,6-H), 3.39 (1 H, dd, J5,6* 2.5, 
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OCHHMe), 3.89 (1 H, d, Jgem 16.5, 5’-H), 3.97 (1 H, dd, 5’-H), 
4.31 (1 H, t, J4,5 9,4-H), 4.88 (1 H, dd, 1-H) and 7.20-7.50(15 H, 
m, Ph). 

2,3,4- Trideoxy-2’,3’,4’,5’- tetrahydro-4-0~0-6-0-trityl-(tert- 
butyl a-D-ri bo- hexopyranosido)[2,3-b] furan 42.-Obtained 
from compound 36 (0.18 mmol) according to general procedure 
I (87 mg, 95%) as a crystalline solid, m.p. 156 “C (from hexane- 
ethyl acetate); R, 0.43 (H:A 4:l); [a];’ -2.4 (c 1, CHCl,) 
(Found: C, 76.25; H, 7.0. C31H3405 requires C, 76.52; H, 7.04%); 
vmax/cm-’ 1770 (C=O); 8H 1.20-1.30 (9 H, S, Bu’), 1.63 (1 H, dt, 
J3,4a 7.5, Jgem = J4a, 5 = 13, 4-Ha), 2.13 (1 H, ddd, J3,4e 1.5, J4e,5 

J,,, 9.5,6-H), 3.12 (1 H, dd, J5,6,5.5,6-H‘), 3.99 (1 H, dd, J,,, 15, 
3, 4-He), 2.63 (1 H, m, J2,3 9, J3,5, 1.5, 3-H), 2.97 (1 H, dd, J5,6 4, 

5’-H),4.1 (lH,m,5-H),4.22(1 H,d,5’-H),4.48(1H,dd,J1,24.5, 
2-H), 5.11 (1 H, d, 1-H) and 7.20-7.50 (15 H, m, Ph). 

2,3,4- Trideoxy-2’,3’,4’,5’-tetrahydro-4’-oxo-6-O-trityl-( tert- 
butyl a-~-lyxo-hexopyranosido)[2,3-b] furan 43.-Obtained 
from compound 37 (0.17 mmol), according to general procedure 
I (70 mg, 8679, as a crystalline solid, m.p. 131 “C (from hexane- 
ethyl acetate); R, 0.68 (H:A 3: 1); +56.2 (c 1, CHC1,) 
(Found: C, 76.2; H, 7.1. C31H3405 requires C, 76.52; H, 7.04%); 
vmaX/cm-’ 1770 (C=O); 6, 1.25 (9 H, S, Bu‘), 1.32 (1 H, dt, Jgem 13, 
J3,4a = J4a,5 = 11, 4-Ha), 1.80 (1 H, ddd, J3,ae 7, J4e,5 2, 4-He), 
2.67 (1 H, ddd, J2 .3  4.5,3-H), 2.95 (1 H, dd, J5,6 5.5, Jgem 9,6-H), 
3.25 (1 H, dd, J5 .6  5.5,6-H’), 3.84 (1 H, d, J,,, 17, 5’-H), 3.88 (1 
H,d, 2-H),4.16(1 H,ddt, 5-H),4.20(1 H,d, 5’-H), 5.25 (1 H,s, 1- 
H) and 7.30-7.50 (15 H, m, Ph). 

2,3,4- Trideoxy-2’,3’,4’,5’-tetrahydro-4-oxo-6-O-trityl-(ethyl 
a-~-lyxo-hexopyranosido)[4,3-b] furan 44.-Obtained from 
compound 39 (0.1 mmol) according to general procedure I (45 
mg, 88%); R, 0.50 (H:A 3: 1); [a];’ - 32.8 (c 0.5 CHC13) 
(Found: C, 75.6; H, 6.6. C2&3005 requires C, 75.96; H, 6.59%); 
vmax/cm-’ 1770 (C=O); 6, 1.23 (3 H, t, OCH2Me), 1.66 (1 H, dt, 
J1,2a 6, Jgem 14, J2a.3 6, 2-Ha), 2-26 (1 H, dt, J1,2e = J2e,3 = 592- 
He), 2.67 (1 H, dt, J3.4 7.5, 3-H), 3.32 (1 H, dd, Jgem 10, J5 .6  4,6- 
H), 3.43-3.53 (2 H, m, OCHHMe, 6-H’), 3.89 (1 H, d, Jgem 16.5, 
5’-H), 3.91 (1 H, m, OCHHMe), 3.98-4.02 (2 H, m, 5- and 5’-H), 
4.38(1 H,dd,J4,52.5,4-H),4.87(1 H,dd,l-H)and7.20-7.50(15 
H, m, Ph). 

4,6- Di-0-acetyl- 1,2,3- trideoxy-2’,3‘,4’,5‘- tetrahydro-4’-oxo-a- 
~-ribo-hexopyranoso[l,2-b] furan 45.-Obtained from com- 
pound 6 (1.1 mmol), according to general procedure I (280 mg, 
90%), as a crystalline compound m.p. 74 “C (from hexane-ethyl 
acetate); R, 0.36 (H:A 1 : 1); [a];’ + 3.5 (c 1.1, CHCl,) (Found: 
C, 52.6; H, 5.8. Cl2Hl6O7 requires C, 52.94; H, 5.92%); 
v,,,/cm-’ 1765 C=O, ketone) and 1745 (C=O, ester); SH 2.0 (3 H, 
S, OAC), 2.1 1 (3 H, S, OAC), 2.12 (1 H, ddd, J 2 , 3 a  7.5, J,,, 15, Jja,4 

4.5, 3-Ha), 2.27 (1 H, dt, J2,3e = J3e,4 = 4.5, 3-He), 2.58 (1 H, 
ddd, J 1 . 2  5.5, 2-H), 4.09 (1 H, ddd, J 4 , 5  4.5, J5.6 4, J5,6, 6, 5-H), 
4.11(1H,d,J,e,17,5’-H),4.19(1H,dd,J,em12,6-H),4.32(1H, 

1 -H). 
dd, 6-H’), 4.33 (1 H, d, 5’-H), 4.9 (1 H, q, 4-H) and 5.81 (1 H, d, 

(4’R)-4,6-Di-O-acetyI- 1,2,3-trideoxy-2’,3’,4’,5’-tetrahydro-4’- 
methyl-a-D-ribo-hexopyranoso[ 1,2-b]furan 46-The olefin 10 
(270 mg, 1 mmol) was dissolved in ethyl acetate (10 cm3) the 
solution was stirred with 10% palladium on charcoal (80 mg) 
under hydrogen for 1 h (TLC, H: A 2: 1). The reaction mixture 
was filtered through a cake of Celite and concentrated under 
reduced pressure. Column chromatography on silica gel gave 
crystalline compound 46 (214 mg, 79%), m.p. 79-80 “C (from 
hexanHthy1 acetate); R, 0.3 (H:A 2: 1); [a];’ + 107.5 (c 
1, CHC13) (Found: C, 57.6; H, 7.3. C13H2,,06 requires C, 57.34; 
H, 7.29%); vmax/cm-’ 1750 (M); ~3~0.95  (3 H, d, J 4 t , M e  7.5,4’- 

Me), 1.38 (1 H, dt, J2.3a = J3a,4 = 11.5, J,,, 12.5, 3-Ha), 2.03 (1 
H, ddd, J2 ,3e  6.5, J3e,4 4.5, 3-He), 2.05-2.14 (6 H, m, 2 x OAc), 
2.21 (1 H, m, J1,2 4, J2,4*4.5, 2-H), 2.57 (1 H, m, J4,,5, 10.5, J4t.5’ 

8,4’-H), 3.65 (1 H, dd, J,,, 8,5’-H), 3.97 (1 H, ddd, J 4 , 5  10, J5.6 2, 
J5.6,  5,5-H), 3.98 (1 H, t, 5’-H), 4.13 (1 H, dd, J,,, 12,6-H),4.33 
(1 H, dd, 6-H’), 4.79 (1 H, ddd, 4-H) and 5.37 (1 H, d, 1-H). 

(4’R)-4,6-Di-O-acetyI- 1,2,3-trideoxy-2‘,3’,4,5’-tetrahydr0-4- 
hydroxy-a-D-ribo-hexopyranosoc 1,2-b] furan 47.-To a solution 
of compound 6 (139 mg, 0.49 mmol) stirred at room tempera- 
ture in dry ethanol (2.5 cm3) was added sodium borohydride (20 
mg, 0.53 mmol). Completion was indicated by TLC (H : A 1 : 3) 
after 5 min. 3 mol dm-3 HCl was added to neutrality and the 
solvent was removed. The product was extracted with methyl- 
ene dichloride and the organic layers were washed with water, 
dried (MgSO,) and concentrated to dryness. Column chrom- 
atography on silica gel (H:A 1:3) gave title compound 47 
quantitatively (135 mg), Rf 0.36 (H: A 1 : 3); [a];’ + 61.8 (c 0.5, 
CHC13) (Found: C, 52.8; H, 6.5. Cl2HI80, requires C, 52.55; H, 
6.61%); v,,,/cm-’ 3470 (OH) and 1745 (M); SH 1.71 (1 H, dt, 
J2 ,3a  = J3a,4 = 10, J,,, 12.5, 3-Ha), 2.04-2.11 (7 H, m, 

m, J1,2 4, J4 .2  7,2-H), 3.86 (1 H,dd, J4,,5, 7,Jge, 9,5’-H),4.04 (1 
2 x OA~,OH),2.17(lH,ddd,J2,3,7,J3,.44.5,3-H~)2.43(1 H, 

H, ddd, J4.5 9.5, J5,6 3.5, J5 ,6*  6,5-H), 4.07 (1 H, dd, J4,5,7,5’-H), 
4.15 (1 H,dd, J,,, 12,6-H),4.31 (1 H,dd,6-H’),4.61 (1 H, q,4’- 
H), 4.84 (1 H, ddd, 4-H) and 5.35 (1 H, d, 1-H). 
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